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EXECUTIVE SUMMARY

This hydrogeologic assessment describes hydrogeology, groundwater flow, and groundwater
quality near the AmerenCIPS Hutsonville Power Station ash impoundments. There are two
impoundments at this site, an unlined impoundment that has been in operation since 1968 and a
lined impoundment that has been in operation since 1986. This assessment was prompted by
concentrations of boron and sulfate at several monitoring wells near these impoundments that
exceeded Illinois Class I groundwater standards. Boron and sulfate are indicator parameters for

coal ash leachate in groundwater.

Two rounds of field work were performed. From August 25-28, 1998, soil, leachate, and
groundwater samples were collected at 23 locations across the site using direct-push sampling
methods. In addition, two temporary well points were installed and sampled in the lined ash
impoundment. From October 5-10, 1998, seven monitoring wells were installed to augment the

existing network of nine monitoring wells.

Results of Field Investigation

Coal ash is found predominantly in three areas of the plant site: the two impoundments and an
ash laydown area that is between the two impoundments. Ash thickness in the unlined
impo.undment ranged from about 12 feet at the north end of the impoundment to 31 feet in the
central portion of the impoundment. Ash thickness in the laydown area is as much as 12 feet.
There is also a coal pile near the impoundments, and some boreholes outside the coal pile area

encountered thin seams of spilled coal near the surface.

The stratigraphy encountered at the Hutsonville Power Plant consisted of a relatively thin veneer
of unlithified deposits overlying bedrock. Over most of the site, the unlithified units are sandy
and less than 20 feet thick; however, thickness abruptly increases to at least 90 feet near the

Wabash River, where there is a bedrock valley. Silt was found in the upper portion of the
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EXECUTIVE SUMMARY

bedrock valley, and sand and gravel occurs in the lower portions of the valley. The underlying

bedrock is comprised mainly of Pennsylvanian-age sandstone and shale.

The groundwater surface throughout most of the plant site occurs within sand and gravel.
However, near the river, it occurs within alluvial silt and clay deposits, and near the southern
portion of the unlined impoundment the groundwater surface occurs within ash. Groundwater
flow through the sand is east toward the Wabash River. Horizontal groundwater flow velocity
varies with hydraulic gradient and hydraulic conductivity, and was estimated to range from

150 ft/yr to 240 ft/yr in the sand and gravel deposits.

Groundwater and Leachate Quality

The Hutsonville work plan identified boron, sulfate, manganese, pH, and TDS as parameters of
concern (POCs) because they had concentrations in groundwater near the impoundments that
exceeded Illinois Class I groundwater standards. Boron and sulfate are indicator parameters of
coal ash leachate, while the other POCs are not necessarily indicators. Iron and nickel were also
included in this assessment because these parameters sometimes have high concentrations in

groundwater near coal piles.

Most ash leachate samples had boron, sulfate, and TDS concentrations that exceeded the Class 1
groundwater standard. Manganese exceeded the standard in leachate from the unlined ash
impoundment and from the former ash laydown area, but not in the lined ash impoundment
(lowest concentrations on site); thereby exhibiting its unreliability as an ash indicator parameter.
Iron was below the standard in all leachate samples from the impoundments, but exceeded the
standard in the leachate sample from the former ash laydown area. Nickel was below the
standard in all leachate samples. The pH of the leachate samples was neutral, except in the lined

impoundment where it was alkaline.

Direct-push groundwater samples showed concentrations of boron, manganese, sulfate, and TDS

higher than Class 1 standards in most samples near the impoundments and the ash laydown area.
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EXECUTIVE SUMMARY

Groundwater samples extracted near the coal pile typically had high concentrations, relative to
standards, of iron, nickel, sulfate, TDS, and maﬁganese. Acidic pH values were recorded in
groundwater samples throughout the coal pile area, and values were typically lower than the
lower Class I standard. There was only one standard exceedance (manganese) in groundwater

sampled south of the site.

Groundwater samples from several monitoring wells near the ash laydown area and unlined ash
impoundment had high concentrations, relative to Class I standards, of boron, manganese,
sulfate, and TDS. There were also two wells with high nickel and low pH, _and" both of these

wells were in areas where coal had been spilled.

"Overall, there is a correlation between groundwater quality and potential leachate sources.

Groundwater near the unlined coal ash impoundment and ash laydown area had high boron and
sulfate concentrations. Groundwater near the coal pile and coal spill areas typically had high

nickel, iron, and sulfate concentrations. Groundwater near the coal pile also had very low pH.

Conclusions

Groundwater samples from some on-site monitoring wells and direct-push locations had
concentrations of boron, manganese, sulfate, TDS, iron, and nickel higher than Class I standards.
High iron and nickel concentrations were found in locations where coal was present. These
observations indicated two general sources for groundwater quality impacts: 1) the coal pile and

coal spill areas, and 2) the ash laydown area and unlined ash impoundment.

There is no evidence that iron and nickel from the coal pile and coal spill areas is migrating

beyond those areas. However, boron and sulfate are migrating east toward the Wabash River.

There are no groundw'atcr' extraction wells in the shallow sediments between the unlined ash
impoundment and the Wabash River. There are four extraction wells within % mile of the site,

all finished in deep sand and gravel in the Wabash River valley. Two wells are directly east of
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EXECUTIVE SUMMARY

the unlined impoundment and are used for plant water, and two wells are southeast of the
impoundment and used for irrigation water. Groundwater ‘quality data from monitoring well
MW-7D, which is directly downgradient of the unlined ash impoundment and is the deepest on-
site monitoring well in the Wabash River valley, indicates no evidence of ash impoundment or

coal pile impacts at that depth.
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1 INTRODUCTION

AmerenCIPS operates the Hutsonville Power Station in Crawford County Illinois. The Power
Station is Jocated on the west bank of the Wabash River between the tdwns of Hutsonville and
York (SW %, Section 17, Township 8N, Range 11W). The coal-fired power plant has been in
operation since the 1940’s. There are currently two units operating at the plant, completed in
1953 (unit 3) and 1954 (unit 4), with a combined generating capacity of 156 MW. Fly ash from
the operating units is collected by an electrostatic precipitator and sluiced to a lined ash
impoundment. Bottom ash is sluiced to a separate pond and eventually recycled. Sluice water

from both the bottom ash pond and lined fly ash impoundment is routed through an unlined ash

impoundment, before discharge to the Wabash River via an NPDES permitted outfall. The lined

ash impoundment was constructed in 1986, and has an area of about 12 acres. The unlined

impoundment was constructed in 1968, and has an area of about 17 acres.

Groundwater quality has been monitored at this facility since 1984. Concentrations of boron and
sulfate at several monitoring wells exceed Illinois Class I groundwater standards. Boron and
sulfate are indicator parameters for coal ash leachate in groundwater. In response to these
findings, Ameren Services contracted Science & Technology Management Inc. (STMI) and
Natural Resource Technology Inc. (NRT) to perform a hydrogeologic assessment that will

characterize hydrogeology, groundwater flow, and groundwater quality at this facility.’

1 Science & Technology Management Inc. (STMI) ceased operations on January 31, 1999. At that time, the STMI
projecl manager overseeing this investigation took a position at Natural Resource Technology, Inc. (NRT). NRT
developed this report based on information in STMI’s files and on the project managers past involvement with this
project.
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2 FIELD PROCEDURES

Two rounds of field work were scheduled and completed. From August 25-28, 1‘998, soil and
groundwater samples were coliected at 23 locations across the site (Figure 1) using direct-push
sampling methods. In addition, two 'temporary well points were installed and sampled in the
Iined ash impoundment. From October 5-10, 1998, sevén monitoring wells were installed to
augment the existing network of nine monitoring wells. The monitoring wells were installed in a
manner consistent with specifications in Section 811.318(d) of the Illinois Waste Management
Rules. In addition, hydraulic conductivity tests were performed on selected new and existing
monitoring wells. Drilling was performed by American Environmental Corporation of
Indianapolis, IN, under subcontract to STMI. Field geology and hydraulic testing were
performed by STMI. Water quality analyses were performed by AmerenCIPS central laboratory.

2.1 Direct-Push Sampling

--A-truck-mounted;-GeoProbe " direct-push sampling.system -was -used to-collect coal ash, soil, and
groundwater samples from 23 locations across the Hutsonville plant site (Figure 1). The direct-
push sampling was conducted to survey groundwater quality around the site, to estimate the
depth of ash and obtain leachate samples in the old impoundment, to log the type and extent of
geologic and fill matenals, and to estimate depth to bedrock. Table 1 lists direct-push sampling

data; boring logs are provided in Appendix A.

A Macro-Core® Soil Sampler, consisting of a 52-inch long by 2.2-inch O.D. split-barrel sampler
fitted with a replaceable plastic liner, Was used to collect a continuous sequence of soil and ash
core at each probe hole location. The probe holes were advanced to bedrock, typically
encountered at depths of 9.5 feet to 36.5 feet. Bedrock was not encountered at locations GP-14
(total depth 40 feet) and GP-19 (total depth 32 feet) southeast of the plant site. After a probe
hole was geologically logged, a Screen Point 15 Groundwater Sampler® was connected to the

direct-push rod and driven into the ground to.the target sampling depth. The water sample was
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2 FIELD PROCEDURES

collected by retracting the rod several feet to expose the sampler’s stainless steel screen, then

" inserting a section of disposable polyethylene tubing and slowly extracting the sample using a

peristaltic pump connected to the tubing.

Water samples were not collected at Jocations GP-1, GP-19, and GP-22 because of low water
yield from the screened materials. No water sample was collected at probe hole GP-8, which was

used only to log geology near the southwest corner of the lined ash impoundment.

Concurrent with direct-push sampling, two temporary well points were installed at depths of
seven to eight feet in the lined ash impoundment to collect leachate samples (Figure 1, LP
locations). Each well point was constructed of 1.25-inch LD., polyvinyl chloride (PVC) pipe
flush-threaded to a four-foot long section of 0.01-inch factory-slotted PVC screen covered by a
filter sock. Because the lined impoundment was too soft for truck access, the well points were
hand-driven into the ash. The leachate samples were collected by hand pumping a section of
disposable high-density polyethylene (HDPE) tubing connected to a stainless steel foot-valve.

After sampling, the temporary well points were completely removed and the holes were allowed

: to Col'lapSc. ——— R RGO SO U VOO

2.1.1 Laboratory Samples

All direct-push water samples were collected in laboratory transfer containers and transported to
the Hutsonville plant’s on-site laboratory for measurement of temperature, electrical
conductivity, pH, dissolved oxygen, and oxidation-reduction potential. Samples for metals
analysis were then passed through a 0.45 micron cellulose nitrate filter membrane (one per
sample) into 250-ml polyethylene containers and preserved with concentrated nitric acid. The
remaining sample volume was transferred into 1000-ml polyethylene containers (without
preservatives). All sample aliquots were stored at a temperature below 39°F (4°C) prior to
analysis at AmerenCIPS laboratory. Parameters analyzed and analytical methods used are listed

in Table 2.
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2 FIELD PROCEDURES

2.1.2 Probe Hole Abandonment

Upon completion of sampling, probe holes that encountered coal or coal ash were backfilled with
bentonite érout that was injected as the probe or sampler was withdrawn, while probe holes that
did not encounter ash were backfilled with gﬁnulax bentonite. Pump tubing was discarded after
collection of each water sample and all reusable direct—push sampling equipment was

decontaminated to prevent cross-contamination between sampling locations.

2.2 Installation of New Monitoring Wells

2.2.1 Rationale

Seven new groundwater monitoring wells were installed at locations determined after analysis of
previous groundwater sampling and the direct-push sampling. Well location, elevation, and
completion details are listed in Tables 3 and 4. Boring logs and well completion reports are

provided in Appendix A.

‘Four shallow wells were-installed. One shallow well (MW-10) was installed to provide
additional backgrouhd groundwater quality data. Three shallow wells (MW-11, MW-12, and
MW-13) were installed to characterize aquifer properties and ground'water flow at the site, and to
delineate the extent of groundwater impacts associated with the ash impoundments. Wells
MW-10, MW-12, and MW-13 were screened predominantly in unlithified materials, although
MW-10 extended into the very shallow bedrock (Figure 2). Shallow monitoring well MW-11

was screened mostly within shallow bedrock, where the water table was encountered.

Three deep wells were installed. Deep well MW-7D was nested with existing well MW-7 to
evaluate the vérﬁca] groundwater quality distribution and vertical flow conditions between the
unlined ash impoundment and the Wabash River. Wells MW-3D and MW-10D were installed
completely within bedrock to measure hydraulic properties and groundwater quality in the

sandstone. The two wells were nested with existing shallow wells to determine vertical gradient .
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2 FIELD PROCEDURES

between the sandstone and the overlying unlithified sediments, and to evaluate whether the

sandstone s a potential pathway for solute transport.

2.2.2 Drilling

A truck-mounted drill rig with 4%-inch inside diameter (1.D.) hollow-stem augers was used to
advance eight-inch diameter borings into the unlithified_ materials. Hollow-stem augers were also
used to advance the boreholes for MW-3D, MW-10/10D, and MW-11 into bedrock. At MW-3D,
the augers were used to dnll the upper five feet of bedrock. A rotary air-hammer was then used
to extend the bedrock borehole, at a four-inch diameter, to the depth of completion. At
MW-10D, fine-grained materials in the bedrock caused the rotary air-hammer to bind internally;
therefore, the augers were used to advance the borehole until bedrock composition halted further

augering.

During drilling, the unlithified materials were sampled with a split-spoon and described in the
field by STMI’s geologist. The split-spoon samples were collected at five-foot intervals in
previously investigated areas (near existing wells or direct-push borings) and were collected at

two-foot intervals in newly drilled areas. Bedrock was characterized by examining drill cuttings.

2.2.3 Construction

All new well boreholes were drilled to their intended screen depths — except MW-7D, which was
drilled five feet deeper than originally proposed to provide 15 feet of vertical offset from nested
well MW-7. The new monitoring wells were constructed with two-inch 1.D., schedule 40 PVC
pipe flush-threaded to a section of 0.01-inch, factory-slotted PVC screen. The four shallow
wells, which were screened across thé water table, were constructed with either five-foot or ten-
foot screens, depending on water table and bedrock depths. The deep monitoring wells were

constructed with five-foot screens.

From bottom to top, the annulus for wells MW-3D, MW-10D, MW-12, and MW-13 was filled

with: 1) filter pack consisting of uniform silica (#5) sand to at least one-half foot above the
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2 FIELD PROCEDURES

screen; 2) about one to three feet of fine (#7) sand; 3) about one foot of bentonite chips; and 4) a
Portland cement-bentonite (5:1 weight ratio) grout mixture to near ground surface. Wells
MW-10 and MW-11 were completed in a similar manner, except that fine sand was not used in
order to maximize the annular (bentohite) seal thickness. Conversely, because of the depth of
water in the MW-7D borehole, three feet of fine sand was installed (in lieu of bentonite chip.s) to
separate the filter paﬁk and grout seal. The bentonite chips had a tendency toi swell and bridge

inside the auger instead of settling to the top of the filter pack.

The grout was pumped into the boreholes, using a tremie hose inserted to the base of the hollow-
stem augers. The tremie hose was then removed from the augers, and the augers were gradually
withdrawn from the borehole, allowing the grout to settle. The grout was brought up to a depth
of three feet to allow for construction of concrete well pads, or up to the ground surface at

shallow well locations to maximize the annular seal.

After grouting, all of the new monitoring wells were finished with a stick-up style, locking stee)
well protector, surrounded by a set of two to three steel bumper posts for additional protection.
The steel protectors for MW-3D, MW-7D, and MW-13 were set in three feet of concrete, and the
protectors for the other four wells were set into the bentonite-cement grout that was brought up to

the ground surface and topped with native soil.

2.2.4 Development

New wells were developed to remove sediment from within the wells and to restore the natural
flow of groundwater around the wells. Except for MW-11, development was accomplished
using a surge and pump technique (using a Geosquirt™ pump) until extracted water achieved
visual clarity and at least 1.5 borehole volumes (defined as the volume of water in the well and
filter pack) were removed (Table 4). Monitoring well MW-11 readily bailed Adry and confinued
to produce turbid, silty water after removal of 22 gallons of water (2.7 borehole volumes) over a

two-day period. The well borehole was augered into sandstone bedrock that has a high silt/fine

hutsonville hydrogeologic assessment.doc » Natural
2-5 ' Resource

Technology

TSD 000190



* 2 FIELD PROCEDURES

sand content, and substantial amounts of these materials may continue to pass through the filter

pack.

2.2.5 Hydraulic Testing

Single well recovery tests were performed per STMI standard operating procedure (see
Hutsonville Work Plan, STM1/249/98-01) using a five-foot long by one-inch diameter solid PYC
shug, which has a displacement volume of 0.027 ft* (0.20 gallons). An In-Situ Troll™ SP4000
pressure transducer with on-board datalogger was used to monitor groundwater levels during the
testing. The tests were programmed utilizing a portable PC loaded with software designed for
the Troll™ unit. After measuring static water level, the Troll™ was inserted into the wel]l to
approximately one foot above the bottom, and the water level was allowed to return to static

level.

For wells with screen and filter pack completely below the water table, the Troll™ was activated

from a portable PC and the PVC slug was quickly lowered below the water level in the well. For

__wells screened across the water table, the slug was lowered below the water level at the same

time the Troll™ was positioned. After the water level stabilized, the test was initiated and the

slug was quickly removed from the water.

The tests were manually terminated when a check of water levels, via the Troll™ software,
indicated that recovery was at least 90 percent complete. Data were then downloaded to the

portable PC for analysis using commercial aquifer test analysis software.

2.3 Decontamination

The GeoProbe™ truck and the drill rig arrived at the site in visibly clean condition. The drilling
tools, rods, augers, and sampling equipment were steam-cleaned before use at the site, between

drilling/sampling locations, and before leaving the site. The Screen Point 15® groundwater
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2 FIELD PROCEDURES

sampler, and the Macro-Core® and split-spoon soil samplers were cleaned between individual

samples.

The groundwater sampler was decontaminated by spraying with a solution of nitric acid and
deionized water. Approximately one-half liter of solution was used after each sample collection, -
followed by a spray rinse using approximately one liter of deionized water. The nitric acid

solution and deionized water were provided by the plant’s on-site laboratory.

Soil samplers were decontaminated by washing with an Alconox™-water solution and then
rinsing with clean water. Water used during both the direct-push sampling and monitoring well

installation activities was collected from a potable water faucet east of the coal crusher house.

2.4 Waste Handling

Auger cuttings from on-site boreholes were spread on the ground surface, including ash cuttings
brought up in ash disposal areas. Auger-cuttings from the two'upgradient, off-site boreholes,
-which-did-not contain ash, were.spread on the ground_surface.in.a way that minimized visual
impact and would allow reestablishment of native vegetation. Disposable soil and groundwater
sampling materials (e.g., water sample tubing, soil core liners) were discarded in the plant’s

waste dumpsters.
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3 RESULTS OF FIELD INVESTIGATION

3.1 Site Geology

In 6rder to illustrate the spatial variability of the unlithified deposits and bedrock, three. geologic
cross:sections were constructed (Figure 3).  Section A-A’ and the northern one-half of
Section B-B’ are oriented roughly parallel to groundwater flow; while the southern (off-site)
section of Section B-B’ is oniented perpendicular to flow to the south of the plant site. Section

C-C’ is oriented along the river and perpendicular to groundwater flow.

3.1.1 Stratigraphic Units

The stratigraphy of natural materials encountered at the Hutsonville Power Plant consists of a
relatively thin veneer of unlithified deposits overlying bedrock. Three textural units were
identified within the unlithified deposits: 1) river-laid silt, clay, and fine-grained sand, classified
.-as :Cahokia. Alluvium; 2) poorly sorted_sand_and.gravel, deposited_by._glacial meltwaters and
classified as Henry Formation; and 3) a stiff to hard silt and clay diamicton unit. Across most of
the plant site, the unlithified units are less than 20 feet thick; however, they abruptly increase to
at least 90 feet thick pear the Wabash River, where there is a bedrock valley (Sections A-A’ and
C-C’; Figure 3). The location of this bedrock valley was defined by monitoring well and direct-
push boreholes in the southern portion of the site; however, it was not defined in the northern
portion of the site where it probably occurs beneath the nver, east of the plant buildings. The

underlying bedrock is comprised mainly of Pennsylvanian-age sandstone and shale.

The Cahokia Alluvium is derived from eroded loess and till, and occurs in the flood plains and
channels of modern rivers and streams (Berg and Kempton, 1987). Locally, the alluvium is
found in the Wabash River bedrock valley and is composed of silt, clay, and clayey sand, with

wood and shell fragments. Lenses of poorly sorted, silty sand and gravel occur locally within the
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3 RESULTS OF FIELD INVESTIGATION

alluvium. In the study area, the unit is 0 to 15 feet thick beneath portions of the plant site and

abruptly thickens to at least 25 feet near the Wabash River.

The Henry Formation is composed of glacial outwash sand and gravel and is locally the
predominant unit in the upland areas upon which the plant and impoundments were constructed
(Berg and Kempton, 1987). The Henry Formation sands are -also found in the Wabash River

bedrock valley where thickness ranges to at least 65 feet.

The diamicton was encountered in several isolated areas (MW-2, GP-13, and GP-20/21) in the
southern portion of the study area (Sections A—A’ and B-B’; Figure 3). The unit is stiff to hard,
nonplastic to moderately plastic, and is at least five feet thick beneath the southern portion of the
unlined ash impoundment. The unit was not encountered beneath the northem portion of the

impoundment, where ash fill is underlain by bedrock or alluvial sands (Section C-C’; Figure 3).

Bedrock was drilled at three locations (MW-3D, MW-10D, and MW-11). Shallow bedrock at
these locations is composed of siltstone and fine-grained sandstone. The boreholes were augered
between 5 feet and 13.5 feet into bedrock, with generally little difficulty, indicating that the
bcdrockl is weathered and/or moderately friable. At MW-10D, the borehole was advanced
13.5 feet into bedrock before bedrock composition prevented further auger drilling. A sample of
bedrock retrieved in the tip of a split-spoon was composed of well cemented, fine- to medium-

grained quartz sandstone with occasional coarse sand to fine gravel sized shale clasts.

3.1.2 Subsurface Ash/Coal Distribution

Fill is present across much of the site, based on the boring log data for the direct-push borings
and all monitoring well boreholes. In general, the fill consists of sandy silt and silty sand that
was likely generated from on-site excavations and site grading. The fill is underlain by native
materials that often contain evidence of the former ground surface (e.g., root fibers, topsoil) and

in some areas, such as near the coal storage area and along the former railroad spur, contains
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3 RESULTS OF FIELD INVESTIGATION

trace amounts to thin layers of coal. Where encountered, the fill ranges from about two feet to

eight feet thick.

Coal ash is found predominantly in three areas of the plant site. Most of the ash that has been
generated by the Hutsonville Plant is located in the two ash impoundments. In addition, ash was
placed in the area between the southern portions of the irhpoundments,-in what was one of two
cells that originally made up the unlined ash impoundment. Some ash from this area, cajled the
former ash laydown area, was reportedly used in the construction of the berm for the lined ash
impoundment. The former ash laydown area is roughly triangular in shape and covers an area of
about six acres (Figure 1). Ash in this area was encountered to a depth of 19 feet (GP-2 location)
near the southwest comner of the unlined ash impoundment; however, this probe location was
subsequently identified as being in an area where the ash and underlying soil had been excavated
for a pipeline repair. The.excavation was back-filled with a soil-ash mixture, as identified on the |
GP-2 boring log (Appendix A). Plant personnel report that maximum ash thickness in the
laydown area is about 12 feet (Section A-A’; Figure 3).

Four direct-push probe holes (GP-20 —~ GP-23) were advanced through thé ash in the unlined
impoundment. Ash thickness ranged from about 12 feet at the porth end of the impoundment
(GP-22 location) to 31 feet in the central portion of the impoundment (GP-23 location)
(Section C-C’; Figure 3).

Prior to the 1980s, coal was shipped to the plant by railroad following a spur that ran south of the
lined ash impoundment and then between the impoundments to the coal unloading area. The
spur was removed in the 1980s. Currently, coal is delivered to the plant by trucks. Most of the
coal is stored in the coal storage area north of the aboveground fuel oil storage tank. At one time,
there was reportedly a small coal pile (approximately 150 yd?) located south of the lined ash
impoundment area. This pile was moved to the current coal pile in December 1952. In addition,
coal spillage occasionally occurred along the railroad spur when the bottom aiscﬁarge aoofs; ona
coal train car. accidentally opened. The spilled coal was reportedjy cleaned up periodically witha

shovel and wheelbarrow and added to a reclamation pit.
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3 RESULTS OF FIELD INVESTIGATION

During this field study, minor amounts of coal were observed in borings near the southeast corner
of the lined ash iﬁ]poundment. Coal amounts ranged from a trace in near-surface soils (GP-5,
GP-6 locations) to an approximate one-foot thick layer beneath the southwest corner of the ash
laydown area (GP-3 location) (Section B-B’; Figure 3). A four-inch thick, surficial layer of coal
‘refuse was logged during installation of MW-2 and MW-3 (HEI, 1984); however, this layer was
reportedly removed when scrap metals and other refuse were removed from this area in the
1980s. No -coal. or other refuse were observed at the surface, outside of the coal pile, during the

1998 field activities.

3.1.3 Bedrock Topography

" The bedrock surface beneath the upland areas slopeé genﬁy toward the Wabash River; however,
that slope steepens abruptly at the Wabash River bedrock valley (Figure 4). Bedrock elevation is
about 445 feet above mean sea level (MSL) along the west side of the plant property and about
435 feet MSL beneath the power house, the lined ash impoundment, and the western portion of
the unlined ash impoundment. Bedrock elevation is less than 350 feet MSL in the Wabash River
bedrock valley, Which lies beneatﬁ the eastern half of the unlined ash impoundment. A broad'
bedrock rise occurs in the area between the two ash impoundments, extending from south of the
plant site to about the coal storage pile. Bedrock elevation of nearly 445 feet MSL was
encountered at the southeast corner of the lined ash impoundment (MW-3). To the northeast, an
elevation of aboﬁt 447 feet MSL was observed beneath the north end of the unlined ash
impoundment (GP-22). Bedrock along this high appears to protrude above the water table, at

least during periods of low groundwater elevation (Section C-C’; Figure 3).
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3 RESULTS OF FIELD INVESTIGATION

3.2 Site Hydrogeology
3.2,1 Hydraulic Conductivity

Values for horizontal hydraulic conductivity (Ky) were calculated for six new and five pre-
existing monitoring wells using the Bouwer and Rice (1976) data analysis method for unconfined
aquifers. Data and analysis plots are listed in Appendix B. Horizontal hydraulic conductivity
values for the alluvial and outwash units ranged from 2.2 x 10" ft/min (1.1x 10" cm/s) to
5.1x 10™ ft/min (2.6 x 10 cm/s) (Table 5). The screen for MW-7 (lowest Ky value) was
installed mostly in ailuvial sandy silt, while the screen for MW-12 (highest K, value) was
positioned in a sand zone relatively free of silt and clay. The geometric mean K, of the
unlithified materials is 1.5 x 10 ft/min (7.6 x 10° cm/sec). Bedrock Ky, was relatively uniform

at about 9.4 x 10™ ft/min (4.8 x 10”* cm/s).

3.2.2 Groundwater Flow

Groundwater flow conditions at the Hutsonville Plant site were assessed using water level data
collected on November 16-18 and April 29-30, 1999; generalized groundwater flow directions

for the unlithified units are illustrated in Figures 5 and 6.

The groundwater surface contour map for Nov. 16-18, 1998 was constructed using the water
level data from 10 shallow monitoring wells screened in the unlithified deposits and the pool
elevation for the Wabash River (428.4 feet MSL). Water level data from 9 shallow monitoring
wells screened in unlithified deposits and the pool elevation for the Wabash River (438.0) were
used to construct the April 29-30 groundwater surface contour map. Horizontal hydraulic
gradients in the unlithified deposits and vertical gradients between the deposits and underlying
bedrock were determined from the water level data. Elevations generally decreased toward the

east in the direction of the Wabash River, a regional groundwater sink.

The groundwater surface throughout most of the plant site occurs within sand and gravel.

However, near the river, it occurs within alluvial silt and clay deposits, and: near the southern
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3 RESULTS OF FIELD INVESTIGATION

portion of the unlined impoundment the groundwater surface occurs within ash (Section A-A’;
Figure 3). Unconfined conditions occur in the areas where the water table occurs within the sand
and gravel deposits; whereas, semi-confined conditions likely occur in the areas where the
groundwater surface is in the alluvial silts and clays. The coarse-grained deposits are the most-

likely pathways for migration of coal ash leachate from the impoundments.

Horizontal gradients varied across the site Based on the November 16-18, 1998 groundwater
elevation data, the horizontal hydraulic gradient ranged from about 0.0041 ft/ft to 0.0065 fi/ft
across the site. Gradients were as steep as 0.020 ft/ft in the former ash laydown area and
0.053 fi/ft, between the plant generating building and the Wabash River. A slight, but
- historically persistent, groundwater high was apparent near the southeast comer of the lined ash
impoundment, based on water level data from new well MW-13 and nearby pre;existing wells

(MW-2, 3, and 4), all of which were surveyed in October 1998.

Horizontal groundwater flow velocity varies with hydraulic gradient and hydraulic conductivity.
Assuming a geometric mean hydraulic conductivity of 1.5 x 107 ft/min (7.6 x 107 cm/s), and an
assumed effective porosity of 0.20, grouﬁdwater velocity ranges from 150 ft/yr to 240 ft/yr in the

sand and gravel deposits across the site.

While groundwater flow over most of the site is east toward the Wabash River, groundwater
elevations at MW-2 have historically been lower than at MW-3 (Figure S), suggesting potential
for westward (reverse) flow between these wells. Head differential between these wells was
several feet from 1986 through 1996 (Figure 7), approximately corresponding to the time during
which the sluicewater pipe connecting the two impoundments was leaking. The abrupt decrease
in elevation at MW-3 in 1996 is likely due to repair of the pipe leak. However, since 1996,
groundwater elevation in MW-3 has usually been slightly higher than MW-2, possibly suggesting
residual effects from the pipe leak. The November 16-18, 1999 groundwater elevation data
~ suggest a westward hydraulic gradient of 0.00047 ft/ft between MW-3 and. MW-2. Given the
much larger eastward gradient observed across this site, it is likely that any reverse (westward)

flow in this area will wrap around this anomaly and discharge to the Wabash River.
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3 RESULTS OF FIELD INVESTIGATION

Groundwater velocity was calculated for the area of reverse flow using the hydraulic conductivity
value of 5.2 x 10? ft/min calculated for MW-3, a gradient of 0.00047 ft/ft, and an estimated

effective porosity value of 0.2, with a fesult.ing value of about 64 ft/year.

Vertical gradients at piezometers are depicted visually in graphs on Figure 8. Vertical gradients
between the unlithified deposits and shallow bedrock were estimated from monitoring well nests
MW-10/10D and MW-3/3D. The MW-10 well nest had a fairly consistent downward vertical
gradient, while there was no consistent upward or downward vertical gradient at the MW-3 well
nest. The lack of consistent vertical gradient at MW-3/3D does not suggest high potential for
flow into bedrock; however, vertical gradients may have been stronger downward prior to repair
of the sluicepipe in 1996. Vertical gradients at MW-7/7D were typically downward; however
gradients at this well nest are expected to be influenced by fluctuations in Wabash River stage,
and the short period of observation (November 1998 — April 1999) does not provide sufficient

data to evaluate these effects.

3.2.3 Elevation of Groundwater Relative to Ash

Ash wz-isA (;ncc;l;nt-ered -in seven direct-push probe holes (GP-1, 2, 3, 20, 21, 22, 23) and in one
monitoring well boring (MW-12), located within the unlined ash impoundment and former ash
laydown area (Figurel). Ash in the central and southern portions of the unlined ash
impoundment extended as much as 16 feet below the groundwater surface. The thickness of
saturated ash is dependent on the elevation of the water table, which varies seasonally and with
changes in Wabash River stage. The v-alues for ash thickness listed here are basea on water taﬁle
elevation in November 1998, when it was nea'r'average based on obsgrvations at MW-6, MW-7,

and MW-8.
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3 RESULTS OF FIELD INVESTIGATION

3.3 Neérby Groundwater Users

Water well logs for all wells in the sections surrounding Township 8N, Range 11W, Section 17
of the West Union, Illinois-Indiana USGS quadrangle were queried from the Illinois State
Groundwater Survey (Figure 9). Water well logs are included in Appendix D for reference. The
two water supply wells located in Section 17 are plant extraction wells EW-1 and EW-2. The
dosest off-site wells are south of the site (Section 20), where two irrigation wells for the Dement
and Wampler farms draw groundwater from depths of 64 and 32 feet, respectively, near the
Wabash River, in the northeast % of the section.? Further to the south in the southwest ¥% of the
south.east Y4 of Section 20, City of Hutsonville public water supply Well #4, draws groundwater
from a maximum depth of 61 feet below ground surface. No recent groundwater quality data is
available for any of the aforementioned supply wells. All of these wells are screened in the deep

sand and gravel in the Wabash River valley.

2 Well locations described on the well records appear incorrect, because the lithologic description on the logs is of
alluvial sediments while the indicated locations are outside the Wabash River vailey. Based on knowledge of the
site, these wells are assumed to be in the northeast corner of the section.
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4 GROUNDWATER QUALITY IN DIRECT-PUSH
SAMPLES |

| 4.1 Parameters of Concern

The Hutsonville work plan identified boron, sulfate, manganese, pH, and TDS as parameters of
concern (POCs) because they had concentrations in groundwater near the impoundments that
exceeded 1llinois Class I groundwater standards. These POCs historically exhibited the highest
frequency of exceedances in monitoring well MW-3, at the southeast comer of the lined ash
impoundment, and in MW-6 and MW-8, located south and east of the unlined impoundment,
respectively. Boron and sulfate are indicator parameters of coal ash leachate. Manganese is
~ubiquitous in soils, and may have higher concentrations in soil than in coal ash; therefore, it is
not a reliable indicator of coal ash leachate. The pH of coal ash can be high, neutral, or low,
depending on the geochemistry of the ash; therefore, pH is not always a good indicator of coal
ash leachate migration. High TDS may be observed at sites where coal ash leachate migration
occurs because high TDS concentratioﬁs reflect elevated concentrations of soluble ash
constituents such as calcium, potassium, sodium, and sulfate; however, other natural and
anthropogenic sources can cause high TDS concentrations. The following discussion focuses on
results from the direct-push water samples, and includes iron and nickel because these
parameters sometimes have high concentrations in groundwater near coal piles. Complete results

of the direct-push water quality sample analyses are provided in Appendix C.

4.2 Direct-Push Leachate Samples

Ash leachate samples were collected from the lined impoundment (LP-1 and LP-2), from the
unlined impoundment (GP-20, GP-21, and GP-23), and from the former ash laydown area
(GP-2). Boron, sulfate, and TDS concentrations ranged from about 1.5 to 27 times the
groundwater standards (2 mg/L, 400 mg/L, and 1200 mg/L, respectively) in most of the leachate
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4 GROUNDWATER QUALITY IN DIRECT-PUSH SAMPLES

samples; however, sulfate and TDS were slightly below the standards at location GP-20 in t-he

" unlined ash impoundment (Table 6). -

Manganese was between 18 and 165 times the standard (0.15 mg/L) in leachate from the unlined
ash impoundment and from the former ash laydown area, but was less than one-tenth the
standard iﬁ the lined ash impoundment (lowest concentrations on site), thereby exhibiting its
unreliability as an ash indicator parameter. Iron was below the standard in all leachate samples
from the impoundments, but exceeded the standard in the sample from the former ash laydown

area. Nickel was less than one-third the standard (0.10 mg/L) in all of the leachate samples.

The pH of the coal ash leachate was neutral to alkaline. The pH of the “fresh” leachate in the
lined ash impoundment was above 9.0, while the pH .in the unlined ash impoundment was
slightly elevated at 7.3 to 7.6. The pH at location GP-2, in the former-ash laydown area, was near
neutral at 6.8.

4.3 Direct-Push Groundwater Samples

Boron and sulfate concentrations in groundwatef between the ash impoundments were higher
than the AC]ass 1 groundwater standards. Boron concentrations ranged from 4.6 mg/L to
28.2 mg/L and sulfate concentrations from 398 mg/L to 1531 mg/L near the southeast comer of
the lined ash impoundment (see GP-3 through GP-6, Table 6). quon,also exceeded the standard
in ope sample near the coal pile, while three samples, including GP-11 directly beneath the coal
pile, had boron concentrations below the standard, and generally lower than near the ash
impoundments. Sulfate concentrations were hjghe.st' near the coal storage pile, ranging from
867 mg/L to 7143 mg/L. Off-site (south of the impoundments) boron concentrations were less
than one-fifth the groundwater standard, and sulfate concentrations were less than one-third the

standard.

Manganese concentrations were above the Class I groundwater standard in all of the direct-push

groundwater samples from the plant site. The highest concentration occurred in coal pile area
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4 GROUNDWATER QUALITY IN DIRECT-PUSH SAMPLES

boring GP-10 (26.7 mg/L). Manganese was less than one-tenth the standard at the five off-site
probe hole locations south of the impoundmenfs, but was above the standard in off-site boring

GP-14 (0.93 - mg/L), located southeast of the impoundments.

Iron concentrations only exceeded the standard in groundwater samples from the coal pile area.
A concentration of about 3,300 mg/L was repeated in all three replicate samples from GP-10.
However, iron concentrations were véry Jow at GP-9, which was downgradient of the coal pile,
suggesting limited migration. The limited observed iron migration may be due to geochemical
changes, which are evidenced by a pH change from less than 5.0 beneath the coal pile to 6.8 at
GP-9.

Nickel concentrations ranged from below detection (<0.005 mg/L) to 3.2 mg/L, and exceeded- the
Class I groundwater standard in the coal pile storage area (GP-10, GP-11, and GP-12) and near
the southeast comer of the lined ash impoundment (GP-5). Elevated nickel concentrations
occurred in areas currently used for coal storage or in which coal spillage occurred in the past,
such as along the former railroad spur near locations GP-3, GP-5, and GP-6. However, nickel
concentration in GP-9, which was downgradient of the coal pile, was below the standard,
suggesting that nickel migration is limited. Nickel was below detection in the five off-site probe
hole locations south of the impoundments, and was detected at a concentra'tion lower than the

standard in off-site boring GP-14 (0.014 mg/L), located southeast of the impoundments.

Exceedances of pH in groundwater were for values lower than the Class I standard of 6.5.
Values of pH, ranging from 2.8 to 6.3, occurred in all probed areas on the plant site. These
values were lower than off-site pH values (7.4 to 8.0) and ash pond/leachate pH values (6.8
10.0). '

TDS exceedances generally exhibited a distribution similar to that of the sulfate exceedances,

and probably reflect that distribution. Off-site TDS concentrations were less than 1000 mg/L.
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4 GROUNDWATER QUALITY IN DIRECT-PUSH SAMFPLES

Overall, the direct-push results suggest a correlation between groundwater quality and potential
leachate sources. Groundwater near the coal ash impoundments generally had high boron and
sulfate concentrations. Groundwater near the coal pile typically had high nickel, iron, and sulfate

concentrations. Groundwater near the coal pile also had very low pH.
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5 GROUNDWATER QUALITY IN MONITORING
WELLS

. 5.1 Parameters of Concern

As §tated in the previous section, the POCs in groundwater include boron, sulfate, maganese, pH
and TDS. Iron and nickel were also included as POCs, because they were detected in direct-push
samples. - Boron and sulfate are the primary indicator parameters for coal ash due to their
consistent occurrence at coal ash sites. Groundwater results are included as a Microsoft® Excel
spreadsheet on a diskette attached to the back of this report. The following discussion focuses on
groundwater results collected since new monitoring wells were installed (October 26, 1998

through May 24, 1999).

5.2 Groundwate'r Results

A review of groundwater trends by POC and area of the site, is included in this section. Figures
10 and 12 through 17 present a graphical interpretation of the extent of groundwater exceeding
Illinois Class 1 groundwater standards for each compound, based on median groundwater
concentrations from October 26, 1998 through May 24, 1999. Median and maximum results are
shown in the drawings. Concentration references are to the data shown in the Figures and
Table 7, which summarizes the upper 95% prediction limit for each POC shown, calculated using -

the inclusive sampling data from October 26, 1998 to May 24, 1999.

The distribution of recent boron concentrations is illustrated in Figure 10. Boron concentrations
exceed the Class I groundwater standard at eight monitoring wells, but concentrations are highest
in the former ash laydown area (MW-13) and unlined ash impoundment area (MW-6, MW-8).
Boron is present in bedrock piezometer MW-3D; however, that concentration is likely due to
leakage from the sluicepipe. Similarly, boron concentration in MW-2 appears to be related to the

pipe leak. The concentration of boron over time in MW-2 and MW-3 is presented in Figure 11.
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5 GROUNDWATER QUALITY IN MONITORING WELLS

Boron concentrations in MW-3 prior to the construction of the lined ash impoundment are likely
due to the proximity of the well to the former ash laydown area. Assuming groundwater velocity
calculated in Section 3.2 for MW-3 toward MW-2, the appearance of boron in elevated
concentrations in MW-2, coincides with the trave] time for boron transport from MW-3 to
MW-2, or approximately 10 years, assuming a boron retardation factor of 1.5. Boron
concentrations in both wells have been decreasing since their peak, suggesting that the effects of
the pipe leak are diminishing since it was repaired in 1996. The extent of Class ] groundwater

standard exceedences shown on Figure 10 correlates with direct-push sample data.

Sulfate concentrations exceeded.the Class I groundwater standard in and downgradient of the
coal storage area, the old ash impoundment, and the old ash laydown area (MW-2, MW-3,
MW-3D, MW-8, MW-9, MW-11, and MW-13). Direct-push samples indicate results consistent

with monitoring well observations, presented on Figure 12.

Maganese concentrations exceed the site Class 1 groundwater standard in upgradient wells

(MW-1, MW-10D), the former ash laydown area (MW-3, MW-3D, MW-11, MW-12 and

" MW-13), and in the unlined ash impoundment (MW-6, MW-7, MW-7D, MW-=8 and MW-9), and

are highest in monitoring wells MW-11 and MW-1 3, in the former ash laydown area (Figure 13).
Direct-push groundwater samples comrelate with the estimated extent of the Class I groundwater

standard for maganese.

Iron is not present in groundwater monitoring wells above the Class I groundwater standard
(Figure 14). This observation does not correlate with direct-push samples directly adjacent to the
coal storage pile (GP-9, GP-10, and GP-11) where iron concentrations were above the Class ]
groundwater standard; however, no monitoring wells were finished in the ‘coal storage pile area.
Iron is not present in monitoring wells downgradient of the coal storage pile area above the

Class I groundwater standard (MW-7, MW-8), indicating no offsite migration.

Nickeb concentration exceeds the Class I groundwater standard in MW-11 and MW-13
(Figure 15). Elevated concentrations of nickel in MW-11 and MW-13 coincide with low pH
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5 GROUNDWATER QUALITY IN MONITORING WELLS

readings and locations of near-surface coal deposits (Table 7). Nickel exceeds the Class 1
groundwater standard in direct-push samples, located near the coal storage area and the former
ash laydown area (GP-5, GP-10, GP-11, and GP-12), coincident with low pH (Figure 16), and, in

the case of the coal storage area, elevated iron concentrations.

Total dissolved solids (TDS) is present in on-site groundwater monitoring wells above the Class I
groundwater standard in the same locations as sulfate exceedences (Figure 17). As described
previously, -elevated sulfate concentrations in coal ash leachate can cause high TDS
concentrations. TDS distribution in ash leachate and groundwater direct-push samples shown on

Table 6 also reflects this association.

5.3 Surface Water Results

Surface water samples were collected from pooled surface water, or “ponds” at the approximate
locations shown in Figure 1, in April 1999. ‘Surface water samples were collected from ponds

located in the lined ash impoundment (LAP); unlined ash impoundment (UAP); coal storage area

---(CYP); and-south of -the former-ash-laydown-area (P2P).—Sample-results-are summarized in

Tables 6 and 7 for comparison with groundwater and leachate samples in the same general
locations. Leachate samples in the lined ash impoundment correlate with elevated concentrations
of boron in surface water sample LAP. Groundwater and leachate results in the unlined ash
impoundment area correlate with elevated concentrations of boron and maganese in surface water
sample UAP, although concentrations are much lower in the surface water sample. Elevated
maganese, iron, nickel, sulfate and TDS in sample CYP, along wilh low pH, correlate to direct-
push groundwater samples from the coal pile storage area. The P2P sample is dissimilar to any

groundwater samples and likely does not represent any source areas.
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5 GROUNDWATER QUALITY IN MONITORING WELLS

5.4 Source Area and Receptor Analysis

The direct-push, moniton'ng well, and surface water sample data suggest two general sources for
groundwater impacts at this facility: 1) the unlined ash impoundment and ash laydown areas, and

2) the coal pile and coal spill areas.

Groundwater affected by the ash impoundment and ash laydown areas is characterized by boron
concentrations greater than 2 mg/L, sulfate concentrations greater than 200 mg/L, and neutral to
alkaline pH. Manganese concentrations tend to be greater than 1 mg/L in these areas; however,
‘the ubiquitous nature of manganese in the environment makes it difficult to determine whether
manganese in groundwater is released from the coal ash or whether reducing conditions
potentially caused by the coal ash impoundment are causing release of manganese from the soil.
Relatively low boron and sulfate concentrations in wells MW-4 and MW-5, immediately
downgradient of the lined ash impoundment, suggest that it is not a significant source of

groundwater impacts.

Groundwater_affected_by the coal pile_and coal storage_areas is characterized by boron
concentrations greater than 1mg/L, sulfate concentrations greater than 500 mg/L, iron
concentrations greater than 10 mg/L, nickel concentrations greater than 0.10 mg/L, and acidic
pH. Again, manganese concentrations tend to be greater than 1mg/L in this area. The

constituents that differentiate coal impacts from ash leachate impacts are iron, nickel, and pH.

These characteristics suggest that sources affecting groundwater monitoring ‘wells can be
identified by groundwater quality and by position relative to the sources (Table 8). The results
of this hydrogeologic assessment indicate that coal impacts are restricted to the source areas.
Neither direct-push nor monitoring well data outside of the coal pile and coal spill areas showed
characteristics of coal impacts. Alternatively, characteristics of ash impacts were observed
downgradient of the ash disposal areas, and boron and sulfate are known to be mobile in

groundwater; therefore, migration of these constituents toward the Wabash River (the regional

groundwater sink) is likely.
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5 GROUNDWATER QUALITY IN MONITORING WELLS

There are no groundwater extraction wells, other than the plant wells, between the source areas
identified in this hydrogeologic assessment and the Wabash River. The plant wells, as well as
two irrigation wells that are southeast of the facility, are completed in deep sand and gravel in the
Wabash River valley, which is overlain by less permeable silty sediments. Furthermore,
groundwater quality at MW-7D, a relatively deep monitoring well finished in the Wabash River
valley, is within standards, with the exception of manganese, which is likely due to anoxic
conditions beneath the river sediments. The low boron and sulfate concentrations in MW-7D
well suggest little vertical migration of ash constituents; therefore, migration from the ‘ash

impoundments is directly to the river, rather than downward toward any extraction wells.
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6 CONCLUSIONS

® The hydrostratigraphy of the upland area where the ash impoundments are located
consists of a thin layer of unlithified sand-rich material overlying sandstone and siltstone
bedrock. The unlithified sands are more permeable-than the sandstone and therefore

_ constitute a more-probable pathway for leachate migration from the impoundments.

‘m  There are three areas with coal ash fill: 1) the unlined ash impoundment; 2) the lined ash
impoundment; and 3) a former ash laydown area immediately west of the unlined ash

- impoundment.

m Saturated ash was encountered within the unlined ash impoundment, with saturated

thickness up to 16 feet.

m  Direct-push water samples indicated high concentrations, relative to Class I standards, of
boron, manganese, sulfate, and TDS in ash leachate, although manganese concentrations

were only high in samples from the unlined impc‘)undment;

m  The direct-push groundwater samples showed no evidence of groundwater impacts south

of the impoundments.

m Groundwater samples from some on-sitt monitoring wells and probe holes had
concentrations of boron, manganese, sulfate, TDS, iron, and nickel higher than Class 1
standards. High iron and nickel concentrations were found in locations where coal was

present near the land surface.

m  These observations indicate two sources for groundwater quality impacts: 1) the coal pile
and coal spill areas, and 2) the ash lJaydown area and unlined ash impoundment. There is

no evidence that iron and nickel from the coal pile and coal spill areas is migrating

hutsonville hydrogeologic assessment.doc . Natural
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Py

CONCLUSIONS

beyond those areas. However, boron and sulfate from all sources are migrating east

toward the Wabash River.

m  There are no groundwater extraction wells in the shallow sediments between the unlined
ash impoundment and the Wabash River. There are four extraction wells within % mile
of the site, all finished in deep sand and gravel in the Wabash River valley. Two wells
are directly east of the unlined impoundment and are used for plant water, and two wells
are southeast of the impoundment and used for irrigation water. Groundwater quality
data from monitoring well MW-7D, which is directly downgradient of the unlined ash

" impoundment and is the deepest on-site monitoring well in the Wabash River valley,

indicates no evidence of ash impoundment or coal pile impacts at that depth.
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Table 1
Direct-Push Sampling Data

) Ground  Screen' Bottom Ash Coal Depthto  Bedrock Surface

Location Northing Easting Elevation Depth Depth Depth Water Depth & Elevation
(ft) (ft) (f, MSL?) (tt, BGS?) (ft, BGS) (ft, BGS) (ft, BGS) (ft, BGS) (ft, MSL)

GP-1 3586 4366 460 173 0-25 - 14 17.3 442.5
GP-2 3753 4610 457 19 0-19 . -~ 9 200 437.3
GP-3 3924 4093 459 16 1-55 7-8 k! 16.0 4433
GP4 3951 4224 459 16 - - 10 17.0 442.4
GP-5 3918 3859 453 1 - 18-19 6 13 4419
GP-6 3981 3754 453 10 - 2.0-23 6 10.5 4425
GP-7 4151 3512 452 10 - - 4 18.0 434.0
GP-8 4263 3380 451 no water sample - trace® 4 16.0 4353
GP-9 4307 4990 453 12 - trace® 7 21.0 4324
GP-10 4779 4701 . 454 12 - 0-25 6 143 439.5
GP-11 4534 4399 453 S [ - 0-15 5 130 439.5
GP-12 4325 4346 451 9 - 0-08 4 95 441.3
GP-13 2693 3354 447 - - 4 10.0 437.0
GP-14 1105 5752 440 32 - - 10 >40 <400
GP-15 2790 3213 450 12 - - 4 18.0 431.8
GP-16 2887 3065 454 12 - - 4 28.0 425.7
GP-17 2583 3541 446 8 - - 12,0 4336
GP-18 2488 3677 446 12 - - 4 238 422.2
GP-19 (6) (6) ~440 no water sample - - 10 >32 <410
GP-20 3805 5099 451 o2 0-19 - 3 21.0 429.7
GP-21 3594 5239 451 -2 0-23 - 3 3%5 4142
GP-22 4373 5285 459 13 0-115 - >11.5 15 a47.2
GP-23 4203 5273 461 22 0-31 - 7 340 426.7
Pt 4405 " 3961 466 7.3 0->7.3 - - -
Lp2¢ 4502 3815 466 8 0->8 - 1 - -

1. Four-foot stainless steel screen (for GPs) or polyvinyl chloride (PVC) screen (for LPs).

2. MSL = mean sea level, BGS = below ground surface.

3. Insufficient water sample recovery for laboratory analysis.

4, Temporary 1-inch outside diameter, PVC well point installed in lined ash impoundment.

5. Chips at 3 feet in GP-8 and at 0.5 feet in GP-9.

6. Surveyors could not locate GP-19. It was about 700 feet south of GP-14.

Natural Resource Technology, Inc.

TSD 000231



Table 2

Water Sample Parameters and Analytical Methbds

Parameter Method

Alkalinity EPA 310.1

Boron ICP ~ EPA 200.7 Appendix C to Part 136
Calcium EPA 130.2

Chloride ICP - EPA 300.0

lron ICP ~ EPA 200.7 Appendix C to Part 136
Magnesium EPA 130.2

Manganese ICP —~ EPA 200.7 Appendix C to Part 136
Nickel GFAA — EPA 2492

Potassium ICP ~ EPA 200.7 Appendix C to Part 136
Sodium ICP - EPA 200.7 Appendix C to Part 136
Sulfate ICP - EPA 300.0 or EPA 375.4

Total Dissolved Solids

Field Measurementﬁ
pH

Eh

Dissolved Oxygen
Specific Conductance
Temperature

Groundwater Elevation

EPA 160.1

EPA 150.1

Std. Methods 18™ ed.2580 -
Std. Methods 18" ed. 4500-0G

EPA 120.1

Std. Methods 18™ ed. 2550

Water Level-Indicator

Natural Resource Technology, Inc.

TSD 000232
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Table 5
Monitoring Well S]ug Test Results

Hydraulic Conductivity'

Hydraulic Conductivity!

Location (ftimin) (cmis) Geologic Unit

MW-3 5.2E-02 2.7E-02 | Silty Sand & Gravel

MW-3D 1.1E-03 5.4E-04 Sandstone

MW.5 1.6E-02 8.0E-03 Silty Sand & Gravel

MW-6 6.36-02 3.9E-02 Clayey Gravel, Silty Sand,

Sandstone

MW.-7 5.1E-04 2.6E-04 Sandy Silt, Sand & Gravel

MwW-7D 9.5E-02 4 8E-02 Silty Sand & Gravel

MW-9 1.6E-03 8.3E-04 Silt, Silty Sand, Sandstone
'MW-10 1.2E-03 6.2E-04 Silty Sand, Sandstone

MW-10D 7.9E-04 4.0E-04 Sandstone

MW-12 1.2E-01 6.2E-02 Sand

MW-13 3.5E-02 1.8E-02 Clayey Sand & Gravel

1 Bouwer and Rice (1976) analysis method.

Natural Resource Technology, Inc.

TSD 000235
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Table 6

Leachate and Groundwater Concentration Results from Direct-Push Samples
Compared to Ash and Coal Thickness )

Thickness Concentration
ash coal  Boron Mn fron  Nickel pH Sulfate TDS
llinois Class | GW Standard  n/a n/a 2 . 015 5.0 010 6.59.0 400 1200
Units ft ft mg/L mg/L mg/L . mglL- s.u. mgll. mg/L
Ash Leachate
ined Impound
LP-1 >7 - <0.02
LP-2 >8 - <0.02
LAP — - 0.80
EQMQL&?LLMMAL&.&
GP-2 19 - 24T 6.8
P2pP - -~ 03 0.02 004 <0020 69
Unli t e
GP-20 19 - <0.02 0.01 7.7
GP-21 23 - 0.09 0.01 7.3
GP-23 3 - 28 040 <0005 7.6
UAP - - 2.2 0.18 <0.02 0.12 8.0
Groundwater
Former Ash Lavdown Area
GP-3 5 1
" GP-4 - -
P2P - - 03 0.02 0.04
ine oundmen
GP-§ - 01 . 0.05
GP-6 - 0.3 0.03
GP-7 - - 0.12
Coa| Pile S e
GP-9
GP-10 - 2.5
GP-11 - 1.5 1.5
GP-12 - 0.8 1.2 Eieataes i o R
CcYP - - 0.9 0.40 139 0.36 3.2 603 842
ea of P| .
GP-13 - - 0.2 <0.02 <0.005 7.5 104 716
GP-14 - - 0.1 0.13 0.014 8.0 52 900
GP-15 - - 0.3 0.01 003 <0005 7.6 125 884
GP-16 - - 0.2 0.01 <0.02 <0.005 74 104 957
GP-17 - - 0.3 0.10 <0.02 <0.005 7.6 83 692
GP-18 - - 0.3 0.01 <0.02 <0.005 7.4 83 742

Shaded concentrations equallexceed Class | groundwater standard.
Locations GP-1, GP-8, GP-19, and GP-22 were not sampled.

Pond samples (NAP, P2P, OAP, and CYP), collected 4/29-30/99, are shown for reference.
Pond sample concentrations exceeding Class | groundwater standard are shown in bold.

Mn = manganese
TDS = total dissolved solids

Natural Resource Technology, Inc.

TSD 000236
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Table7
Groundwater Concentration Results from Monitoring Wells
Compared to Ash and Coal Thickness

Thickness Concentration (Upper 95 Percentile Prediction Limit)
ash  coal Boron Mn iron Nickel pH Sulfate TDS

IL Class | GW Standard n/a nia 2 0.15 5.0 0.10 6.5-8.0 " 400 1200

Units ft ft mg/L mg/L mg/L mg/L s.\u. mg/L mg/L

die :
MW-1 : - -- 0.2 0.11 0.02 7.7 124 302
MW-10 - - 0.1 0.07 0.03 7.9 32 334
MW-10D - - 0.1 015 001 8.4 34 262
sh Laydow

MW-3 - 0.4 0.03
MW-3D - - <0.02
MW-11 - trace 3.07
MW-12 2 - 0.03
MW-13 - T 1.01

PP - - 004 <002 69 67 148

ined Ash ocundment

MW-2 - - E 0.13 0.02 0.02 7.6
Mw-4 - - 0.2. <0.005 <0.02 0.02 7.7
MW-5 - 0.1 1.2 0.01 <0.02 0.02 7.6
LAP - - 5.2 0.01 0.80 0.03 8.9 315 594

Unlined Ash Impound t

MW-6 - - 0.04 0.02 7.5 318 781
MW-7 - - <002  0.01 7.9 311 913
MW-7D - - 0.16 0.01 8.3
Mw-8 - - s 0.29 0.06 7.9
MW-9 22 08 1.0 0.02 0.01 8.0
UAP - ~ 2.2 048 <002 012 8.0

Shaded concentrations equal/exceed Ciass | groundwater standard.

Statistical Interval - 10/26/98 through 5/24/99

Pond samples (P2P, NAP, and OAP), collected 4/29-30/99, are shown for reference.
Pond sample concentrations exceeding Class | groundwater standard are shown in bold.
Mn = manganese :

TDS = total dissolved solids

Natural Resource Technology, Inc.

TSD 000237
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Table 8
Source Area Analysis

Potential Sources
Ashlay- Unlined Lined
Coal Down Impound Impound - Not
Well . Thickness (ft)| Coal Pile Coal Spill  Area ment ment Pipe Leak impacted
Upgradient '
MW-1 -
MW-10 -
MwW-10D -
- |Eommer Ash Laydown Area
-l MW-3 0.4
MW-3D -
MW-11 trace
MW-12 --
MW-13 - _ I
Lined Ash Impoundment
MW-2 -
MW-4 -
Unlined Ash Impoundment
MW-6 - .
[ — . I
MW-7D - _ .
MW-8 -
s 08 . E—

Natural Resource Technology, Inc.

TSD 000238
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Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville Plant 249.03 GP-1 8/25/98 1
Dritler Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 8/25/98 16.8 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
17.3 Feet 2.2 Inches 459.8 Feet Geoprobe 3585.650
Well Depth Well Diameter TOC Elev. Sample Method Easting
na na na 4-ft Macro-Core 4366.050
» £ Description s
w :E — c -
5 o X | o e K
£ SIZ|S|R g
@ w @ g o 2 8
n| @ -y €| »
E | 2 E|8|&|¢2 =
bl — bl Q |y -—
w | m w | |O]O =
Comments
ASH, silty lexture, Trace coal fragments,
R dark gray, moist (Fill) ' : .
na 100 Geoprob_e boring, no
_ well instatled
[ SAND, well sorfed/rounded,
T medium-grained, quartz, trace silt, trace
% — coarse subangular sand of non-quartz
5 lithology, light brown, moist (Fill)
R
na | _|100
[ _ / SILTY CLAY, roots in fop T fool, trace to
/ little coarse sand to fine subangular
S / gravel, olive gray to brown, moist
| 100
na 10— % oL
7
na SILTY SAND, Tine- 1o medium-grained, R
.. trace fine gravel, dark gray, moist o
e CUAYEY SAND, Tine-1o r'ryﬁlum-gralneﬂ,
9 trace fine gravel, light gray, saturated . i
na insufficient water, no

ENDOF BORING - 17_3Teet {bedrock)

sample collected

TSD 000240




Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville Plant 249.03 ‘GP-2 8/25/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 8/25/98 9 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
20.0 Feet 4573 Feet Geoprobe 3753.193
Well Depth Well Diameter TOC Elev. Sample Method Easting
na na 4-ft Macro-Core 4610.447
z _— c
v g - Description -f—;'
S a (Xl e o
£ 8 |z|3|% g
21s |2|2l2|s 8
Q. a |3 |S| @ =
E|Z |E|(S|E|2 3
w | @ w |k|o]o s
Comments

7

na

na r_1()__ 100

- er——y

na |- {100

na |- 1100

—ASH, silly texture, frace cinder gravel,
olive to dark gray, moist (Fiil)

SAND, well sorted/rounded,
medium-grained, quartz, light brown,
moist, with little gravel, mottled olive gray
& light brown below 3.5 ft. (Fill)

100

ASH, silty texture, Trace coal fragments
and cinder gravel, coarsens below 12 ft.,
saturated below 9 ft. (Fill)

ASH & SAND, coarse sand-size ash
granules, coarse-grained quartz sand,
trace cinder pebbles (1/2-1%), black,
saturated (Fill) :

CLAYEY SAND & GRAVEL, poorly
sorted/subrounded, fine- to

s
. coarse-grained sand, fine-grained gravel,
*_yellow orange, moist ’

- LU ije€ edrocl

Geoprobe boring, no
well installed

Groundwater sample
collected from 15-19 ft.
bgs.

TSD 000241




Project Name/No. ’ Boring No. Start Date Page
AmerenCIPS - Hutsonville Plant 249.03 GP-3 8/25/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI . 8/25/98 11 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
16.0 Feet 2.2 Inches 459.3 Feet Geoprobe 3924.268
Well Depth Well Diameter TOC Elev. Sample Method Easting
na na na 4-ft Macro-Core 4092.856
o E Description 6
o £ — = -
S B |8 (2|8 2
c o ~— [+] = Q
o | © o |o | L& 8
a | @ o |2 |E]|l®
E g £ |35 a 3
(] -_— [ @ g —_—
@ | m » ¢ |6|0 s
Comments
BT SILTY SAND, Tine-grained, yellow orange,
I G damp (Fill}
100 ~ASH, silty lexture, olive gray, wetl below 3 Geoprobe boring, no
e el fi. (Filh well installed
] Coal
Ash
| 5
na | _{100] "SAND, well Sored/rounded, fme- 10
J ! medium-grained, quartz, light brown,
r_ - : moist (Fill)
Coal “COAL, sand/gravel size, black, damp /J
— ] "~ (Fill) e
| SAND, well sorfed/rounded, fine- to
: medium-grained, quartz, fight brown,
na {-10-{100 : saturated below 11 ft.
I
: L. : Groundwater sample
na |- 100} collected from 12-16 ft.
15 : bgs.
. SAND & GRAVEL, poorly sorted, Tine- {0 .
I medium-grained, quartz sand, A
.. fine-grained subangular gravel, light .
7 ~_brown, saturated
L _ -716.0Teet (Bedro
20
L 25
L
|30
— —
I
T
LA

TSD 000242
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Project Name/No. Boring No. Start Date Page .
AmerenCIPS - Hutsonville Plant 249.03 GP4 8/25/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 8/25/98 10 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
17.0 Feet 2.2 Inches 459.4 Feet Geoprobe 3950.707
Well Depth Well Diameter TOC Elev. Sample Method Easting
na na na 4-ft Macro-Core 4220.706
o E Description 5
Q L - (= -
S a (2|28 2
£ a = g W E‘
E|2 | E|8 |58 =
[ s < @ | = )
@ | @ n ¢ |o]0 =
Comments

—_‘- 68.8
i

S*AND, well sorted/rounded, Tine-To
medium-grained, quartz, litlle ash cinder
gravel 0-1 ft, light brown, moist (Fill)

na 812

na | —10—-{87.5

na - 562

SAND, well sorted/rounded, fine- to
medium-grained, quartz, dark brown 5.5-7
ft (old ground surface), light brown below,
saturated below 10 ft.

S resd
S na 100 ,;':b-,sﬁ
for i

CTAYEY SAND & GRAVEL, poorly
sorted, fine- to coarse-grained sand,
fine-grained subanguler gravel, light
brown, saturated

END OF BORING - 17.0teet (Bedrock}

Geopraobe boring, no
well installed

Groundwater sample
collected from 12-16 ft.
bgs.

TSD 000243
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Project Name/No. . Boring No. Start Date Page
AmerenCIPS - Hutsonville Plant 249.03 GP-5 8/26/98 1
Driller Logged by: End Date Depth to Water
AEC, indianapotis, IN Steve Mueller/STMI 8126/98 6 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
11.25 Feet 2.2 Inches 4532 Feet Geoprobe 3917.782
Well Depth Well Diameter TOC Elev. Sample Method Easting
na na na . 4-ft Macro-Core 3858.831
o E Description 5
‘@ £~ — [ -
5 |2 |E|o|s s
£ S |1=13|® g
o (L ] g o2 S
o | @ -y < | ‘@
E | 2 £ (3|5 @ =
[ —_ [} o o -—
w | D w |l |O0|0O =
Comments
SICTY SAND, sity topsoi with grass U-172
F - SM ft, piece of concrete, 1-in coal-rich layer at
na 100 1.75 ft, brown, maist (Fill) Geoprobe boring, no
-] SAND, well soted/rounded, fine-to well installed
] medium-grained, quartz, trace to little
coarse subangular to subround sand, light
. brown, saturated below 6 ft.
] 100 sP
na -
1
— T SW-. SICTY SAND & GRAVEL -pooily sorted, Groundwater sample
na 10— 100 S GW medium- to coarse-grainéd subrounded collectedbfrom 1t
r 5 sand, fine-grained subanguler to gs.

T

T T 1

-

subround gravel, light gray, saturated
END OF BORING - T1.25 Teet {Bedrock)

TSD 000244



‘ ) ]

———

Project Name/No. : Boring No. Start Date Page
AmerenCIPS - Hutsonville Plant 249.03 GP-6 8/26/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapoiis, IN Steve Mueller/STMI 8/26/98 6 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
10.5 Feet 2.2 Inches 453.0 Feet Geoprobe 3981.359
Well Depth Well Diameter TOC Elev. Sample Method Easting
na na na 4-ft Macro-Core 3754.280
o £ Description S
@ E - —~ [ -
S =R I = 2
=4 Q ~ o] - o
E o ||| 8 £
2l |2l zls $
o] @ o k7]
E|8 |E|5|E|S 3
w | @ w | |V[|O =2
Comments
SICTY SAND, Tine- 1o medium-grained,
I silty topsoil with grass 0-1/2 ft, little
SM gravel, fittle coal fragments 2-2.25 i, Geoprobe boring, no
na - 625 glass fragements, dark brown, moist (Fill) well installed
B ‘% SAND, well sorfed/rounded, finé- {6
L ] sp medium-grained, quartz, light brown,
5 : moist
> na = 100 SAND, poorly sorled, Tine- o

na ‘—-.mj
L

100

coarse-grained, subanguler 1o subround,
trace to little gravel, light brown, saturated

below 6 ft.

~END OF BURING - 105 Tee{ (Bediock]

Groundwater sample
collected from 6-10 ft.
bgs.

TSD 000245
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Project Name/No. . Boring No. Start Date Page
AmerenCIPS - Hutsonville Plant 249.03 GP-7 8/26/98 1
Driller Logged by: End Date Depth to Wateﬂ
AEC, Indianapolis, IN Steve Mueller/STMI 8/26/98 4 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
18.0 Feet 2.2 Inches 452.0 Feet Geoprobe 4151.460
Well Depth Well Diameter TOC Elev. Sample Method Easting
na . na na - 4-ft Macro-Core 3511.572
o = Description 5
@ £ — c =
5 a || oo K
£ S|=l3|= g
o | @ o g o 8
|| @ B €|
£ |3 E|(S|8| @ =
(3 — o~ [ - a—
o | D w |K|O|O =
Comments
SILTY SAND, fine- To medium-grained,
- silty topsoil with grass 0-1/2 ft, little
y gravel, dark brown, moist {Fill) Geoprobe boring, no
e SAND, well softedirounded, hne- 1o well instalied
medium-grained, quariz, light brown, i
B ~«_moist P
r— SAND, pooily sorted, fine- to
coarse-grained, subanguler to subround,
— 5— trace to little gravel, light brown, saturated
na L. below 4 ft.
< I~ Groundwater sample
na [—10-] collected from 6-10 ft.
bgs.

na |- . 100

ML

CCAYEY SILT, very shff fo hard,
nonplastic, trace angular to subangular
coarse sand to fine gravel, olive gray,
moist

Lsoj
E-
- -

SANUSTONE, fine-grained, quartz,

"\_friable, light green V4
‘END‘UFSBURTNG-—TBITFe_eF(BW

/

7
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T

-4
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[4,]
[

na

: :
;<* na ;_101
BT
> 15—
&l [
]
| 20
-
=
|
L.
0]

100

100

100

CLAYEY SILT, plant stem fragments and
trace coal particles at top, black, moist
(topsoil)

SICTY CLAY, shiff, medium plasticity, fine
vertical roots, little to some medium to
coarse sand, trace subangular fine gravel,
mottled light brown & gray, moist,
estimated water level at 4 ft.

SAND, paorly sorled, fine- to
coarse-grained, subanguler to subround,
trace to little gravel, light brown, saturated

\\

SICTY CLAY, stiff, medium plasticity,

sandstone pebble, light to greenish gray,

moist
-f6.07ee 14

Project Name/No. : Boring No. . Start Date Page
AmerenCIPS - Hutsonville Plant ~ 249.03 GP-8 8/26/98 1
Driller L.ogged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI . 8/26/98 Est. 4 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
16.0 Feet 2.2 Inches 451.3 Feet Geoprobe 4262.600
Well Depth Well Diameter TOC Elev. Sample Method Easting
na na na 2-ft split-spoon 3380.239
g . c
» = | c Description k)
S F PSR r
c () had o = Q
— Q > - g £ -
218 |2l8lE]5 3
Py =
E|Z |E|8|%5|s8 z
c | 2 s |0 | S| = @
w |l o w || ©o|0 2
Comments
SILTY SAND, fine- fo medium-gramned,
. ' silty topsoil with grass 0-3/4 fi, little
% gravel, dark brown, moist (Fill) Geoprobe boring, no
na (- -J100|: .
: well installed

No groundwater sample
collected; geology
" boring only

TSD 000247




Project Name/No. : Boring No. Start Date Page
AmerenCIPS - Hutsonville Plant 249.03 GP-S 8/26/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapaolis, IN Steve Mueller/STMI 8/26/98 7 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
21.0 Feet 2.2 Inches 453 4 Feet Geoprobe 4306.991
Well Depth Well Diameter TOC Elev. Sample Method Easting
na na na 4-ft Macro-Core 4990.027
3 o c
» ~ Description 0
@ £ — c <]
5 |8 [E|9(s |
£ SI=|3|% g
o |2 P g of& S
o o £ a
E| 2 E (8|8 a 35
[3: — (13 L e -—
o | D w | |o|O <
Comments
2 T SILT, vegelated with grass, brown, dry
I (Topsoil) A
| 5 “SAND, well sorted/rounded, Tine-1o Geoprobe boring, no
na - 50 medium-grained, quartz, trace coal well installed
| fragments at top, trace coarse sand, light
B —J sp brown, moist
|5
na |- _{562[
= SAND, poorly sorted, fine-To
4 S coarse-grained, subanguler to subround,
trace to little gravel, pale brown, saturated
— .o Groundwater sample
na | 10—{100|: collected from B-12 ft.
| : o bgs.
L. > —
3
S :
na |- _J100|
% 15
N XN - J
T
na |-~ {100
L
na [72%7100}; ,
T END OF BURING - 271.U feet (Bedrock)
R
—25—
L
]
- -

TSD 000248
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Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville Plant 249.03 GP-10 8/26/98 1
Driller ' Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 8/26/98 6 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
14.25 Feet 2.2 Inches 453.8 Feet Geoprobe 4778.861
Well Depth Well Diameter TOC Elev. Sample Method Easting
na na na 4-ft Macro-Core 4700.947
@ = Description F
@ L —~ : c et
5 a || >0 o
e | 81%|3|% =
o @ o g ol 8
o. 4 a €| =
E12 |E|g|z|2 3
»w | o » |x|o|O =
. Comments
CFI:OAL. sand/gravel size, black, damp
— (Fitl) _
na L 1100 Coal Geoprobe boring, no
well installed
L SAND, well sorted/rounded, Tine-grained,
quartz, some silt 2.5-3.5 ft, light brown,
— saturated below 6 fi.
— 5—
na L 78 SP
B _1 ) SAND, poorly sorled, fine- {0 Groundwater sample
P na | 10— 50 coarse-grained, subanguler to subround, collected from 8-12 ft.
trace to little gravel, grade to well sorted bgs.
= medium to coarse sand below 13 ft, light
| ] Sw brown, saturated
S na |~ —100
1 5_1 "END'OF BORING - 74.25 Teet (Bedrock)
I
]
20—

TSD 000249



Project Name/No. Boring No. Start Date Page ]
AmerenCIPS - Hutsonville Plant 249.03 GP-11 8/26/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STM} 8/26/98 5 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
- 13.0 Feet 2.2 Inches 452.5 Feet Geoprobe 4534.018
Well Depth Well Diameter TOC Elev. Sample Method Easting

na na na 4-ft Macro-Core 4398.796

a £ Description S

@ £ -~ = =

S 32| 2|8 s

e ) — [ - Qo

= a|lx|3i8 E

213 |2(2|2l5 S

o a »
E|§ |E|8|8|2 =
[y 3 — (-] [+ e -—

o |m w |e|lo |0 =

. Comments
/ COAL, sand/gravel size, black, damp
| Coall  (Fill

SM

SICTY bANU. fine- to medium-gratned,
quartz, trace coarse-grained, light brown,
moist (Fill)

| spP

SAND, well sorfed/rounded, fine- 1o
medium-grained, quartz, light brown,
saturated below 5 ft.

A

na

{sw
na :

na

SAND, poorly sorted, fine- 0
coarse-grained, subanguler to subround,
trace to little gravel, light brown, saturated

END OF BORING = 13.0 Teet (Bedrock)

Geoprobe boring, no
well installed

Groundwater sample
collected from 6-10 ft.

bgs.

TSD 000250
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END OF BORING - 9.5 feel {Bedrock)

Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville Plant 249.03 GP-12 8/27/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 8/27/98 4 Feet
Boring Depth Boring Diameter Surface Elevation - Drill Method Northing
9.5 Feet 2.2 Inches 450.8 Feet Geoprobe 4324.544
Well Depth Well Diameter TOC Elev. Sample Method Easting
na na na 4-ft Macro-Core 4346.394
o £ Description S
[ L Py = =
5 2 (2] =| 0 &
c Q - o - Q
1 1elzglal8 £
218 |2l8|2s 8
a (@ o »
ELE | E|8|g|8 3
w | @ » | |O| 0O = ,
Comments
CUAL, silty texiure, soff, black, wel {coal
P< pile sunoff sediment) :
: SAND, well sorfedirounded, quartz, fine- Geoprobe boring, no
na to medium-grained grading to well installed
coarse-grained below 8 f, light brown,
saturated and pale brown below 4 f.
Groundwater sample
na collected from 5-9 ft.
bgs.
na

TSD 000251
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|
LT

T T 7 ]
! L

Jllllegle'gll

62.5

SAND, poorly sofied, fine- to
coarse-gramed subanguler to subround,
trace to little gravel, light brown, saturated

100 ML

. moist 7

CUAYEY SILT, very stiff fo hard,
nonplastic, trace root/stem fragments,
trace angular to subangular coarse sand
to fine gravel, greenish to olive gray, A

- v iee egroci

Project Name/No. Boring No. Start Date ‘Page
AmerenCiPS - Hutsonville Plant 249.03 ) GP-13 8/27/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STM! 827198 4Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
10.0 Feet 2.2 Inches 447.0 Feet Geoprabe 2693.143
Well Depth Well Diameter: TOC Elev. Sample Method Easting
na na na 4-ft Macro-Core 3353.985
» E Description &
@ = —_ c =
S F RS- 2
€ 8 l1=|3|% 2
o | ¥ o | o % = 8
Q| @ o R
£ | 2 E|[8|%®a 3
& | @ & |€|l6|0 2
Comments
SILT, sandy, clayey, trace 1o [ittle gravel,
| vegetated with farm crops, brown, moist
m L 50 ML (Topsoif) Geoprobe boring, no

well installed

Groundwater sample
oollected from 5-9 ft.
© bgs.

TSD 000252
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Project Name/No. - : Boring No. Start Date Page
AmerenCIPS - Hutsonville Plant 249.03- GP-14 8/27/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI ] 8/27/98 Est. 10 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method -Northing
40.0 Feet 2.2 Inches 439.9 Feet Geoprobe 1104.830
Well Depth Well Diameter TOC Elev. Sample Method Easting
na na na 4-ft Macro-Core 5752.447
» E Description s
Q = — [ -
s 2|29 2
c [+ S o -t Q.
o | & @ |o L1 = 8
a | 2 23|l ®
Els |E(8|E|s G
m | m w|lelolo =
Comments
CLAYEY SILT, increasing clay content
— with depth from trace near surface,
medium plasticity, stiff above 10 ft to soft Geoprobe boring, no
na - 875 betow, brown, saturated below ~10 ft well installed
]
— 5.._
na | -I87.5
na F'lo] ;IDD ML
n-a | {100
r—15—
~ -
na | 100
—20 ~ ~Drove samplerpaint o A0 Rofed = = = ™ 7
- - increased resistance to penetration at
N =25 ft and ~30 f, but no soil recovery
I~ using 2-ft discrete sampler at 26-28 ft.
. \ L N
\ —25—
na |- 40
{ I
I Partial groundwater
sample (~50% volume)
—30— collected from 28-32 ft.
I— bgs.

TSD 000253
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Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville Plant 249.03 GP-15 8127198 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 8/27/98 Est. 4 Feet
Boring Depth Boring Diameter | Surface Elevation Drill Method Northing
18.0 Feet 2.2 Inches 449.8 Feet Geoprobe 2790.223
Well Depth Well Diameter TOC Elev. Sample Method Easting
na na na 4-ft Macro-Core 3212610
= i £
o = Description o
o £ |- c 2
S alf|o|e 2
£ S|=|3|% g
o | © ) g o2 8
2 5 2 £ =
E|2 | £(8]|¢8|a =
© 0 © @ | = 9
w | D w |l [6G]0 =
Comments
TOPSUILZSANDISIL T matenals similar 1o
| — GP-13.
-
5]
— ] ML/
] SM
Geoprobe boring, no
S well installed.
na [_ A ns Groundwater sample
collected from 8-12 ft.
10—1 bgs.
[— “
[~ 7 T TCUAYISILT materials similar (0 GP13, 7~
= _J based on increased resistance to

My
CL

penetration.

ENUOF BORING - 18.0 feet (Bedrock)

TSD 000254




Project Name/No. : : [ Boring No. Start Date Page
AmerenCIPS - Hutsonville Plant 249.03 " GP-16 8127198 o1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 8127198 Est. 4 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
28.0 Feet 2.2 Inches 453.7 Fest Geoprobe 2886.789-
Well Depth Well Diameter TOC Elev. Sample Method Easting
na na na 4-ft Macro-Core 3064.602
o £ Description 3
o N =~ — o =
5 a2 |8|9|8 o
£ 8 |1=|3|® g
o [ £ o g o & 8
ol e a £ | ‘e .
ElS |E (S|4 3
w | o w |le|o|O 2
Comments

na

My

TOPSUILGSANDISILT materials simidar to
GP-13.

based on increased resistance to
penetralion.

END OF BORING = 28.UTeet (Bedrock)

Geoprobe boring, no
well installed.
Groundwater sample
collected from 8-12 ft.
bgs.

TSD 000255




na

*T TCLAY/SILT matenals similar to GP-13,~ ~ "7~
based on increased resistance to

penetration.

END OF BORING - T2.07eet (Bedrock)

Project Name/No. Boring No. Start Date A Page
AmerenCIPS - Hutsonville Plant 249.03 -GP-17 8/27/98 : 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 8/27/98 Est. 4 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
12.0 Feet 2.2 Inches 4456 Feet Geoprobe 2582.997
Well Depth Well Diameter TOC Elev. Sample Method Easting
na na na 4-ft Macro-Core 3541.335
® £ Description 5
o £ | = e 2
S 8|28 2
c o hnd Q - (=N
— fal > -d 8 £
o | @ e |s|Lle Q
o | B 2 (3|5 o
£ o £ (2] © 2 %
<« P [ ) e -
o | @ w ¢ |lo|o =2
Comments
TOPSOIUSAND/SILT matenals similar o
GP-13.

Geoprobe boring, no
well installed.
Groundwater sample
collected from 4-8 ft.
bgs.

TSD 000256
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Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville Plant ~ 249.03 GP-18 8/27/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 8/27/98 Est. 4 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
23.75 Feet 2.2 Inches 446.0 Feet Geoprobe 2488.262
Well Depth Well Diameter TOC Elev. Sample Method Easting
na na na 4-ft Macro-Core 3677.480
v £ Description s
[ P = — [ 4 -
S a () =8 3
13 o | "‘
-— [a] -l «©
o | ®© ) nS ._.c‘:‘ s §
2 1% 2 =
g 2 g’ S| =& H =
© o © @ Pl e ©
o | m v ¢ |o|0O =
Comments

na

TOPSOILISAND/SILT maternials similar to

GP-13.

based on increased resistance to

penetration.

ENU OF BORING -23.75 teet (Bedrock)

Geoprobe boring, no
well installed.
Groundwater sample
collected from 8-12 ft.
bgs.

TSD 000257




Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville Plant 249.03 GP-19 8/27/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 8/27/98 Est. 10 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
40.0 Feet 2.2 Inches Feet Geoprobe
Well Depth Well Diameter TOC Elev. Sample Method Easting
na _ na na not sampled
@ £ Description 5
@ £ -_— = -
S x| 2| 2
c o© haned Q -t Q.
] © © e | L e Q
a| g a(3|E| @ o
El3 |E|g|8 2 .
»w | o X | 0|0 2
@ © Comments

CLAYISILT matenals similar (0 GP-14.

increased resistance to penetration at
~ ~18 fi. Attempted groundwater sample
collection at 20-24 ft and 28-32 ft., but no

F yield.

5
I
—10—|
—
T
15— Geoprobe boring, no
MU/ well installed. No
A e CL groundwater samples;
I insuffient yield.
—20—
-

] ~ 7] END OF BORING - 32.0 feet

TSD 000258
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Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville Piant 249.03 GP-20 8/28/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 8/28/98 3 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
21.0 Feet | 2.2 Inches 450.7 Feet Geoprobe 3805.064
Well Depth Well Diameter TOC Elev. Sample Method Easting -
na na na 4-ft Macro-Core 5099.419
g - c
] ~ Description )
o L - c ' =
5 |2 |8|2|se &
£ S |=l3|%s g
o | © o |s|o| & o
rY 7] a2 lzl=l® O
E| 2 E|S|2 o =
s | 2 @ Q | = ® 2
o | o » |k || O =2
Comments
—ASH, silty lexture, sofl, dark gray, ~3/3-i
R layer of cinder gravel at 9 ft, saturated
na 100 below 3 ft (Fill) Geoprobe boring, no
I well installed
939; L —
5
na - T 100
—
-~ Coal
na | _10-{100 Ash
4 - —
- na L — 50
.
b N\ r 1
2 — Groundwater sample
na [ _1100 collected from 17-21 L.
bgs.
- SILTY CLAY, Trace coarse sang, tace
Lzo_ / CL fine subanular to subround gravel, stiff,
na | 100 / medium plasticity, mottied yellow orange
= 4 & light gray, moist
L “ENDOF BORWNG - Z1.U Teel (Bedrock)
25
k— -
|30
SR

TSD 000259
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Project Name/No. - Boring No. ‘Start Date Page
‘AmerenCIPS - Hutsonville Plant 249.03 GP-21 8/28/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 8/28/98 3 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
36.5 Feet 2.2 Inches 450.7 Feet Geoprobe 3593.599
Weli Depth Well Diameter TOC Elev. Sample Method Easting
na na na 4-ft Macro-Core 5239.017
0 E Description s
o £ —_ © =
S o [ | 2o 2
P=3 [] hanad o - [-%
— s > - 3 £
o | L o |lo|Q2|& o
o | 2 e (3|5 @ ot
£ o £ 0 [ g %
» | m o (€ |60 =
: Comments
ASH, silly lexture, soft, dark
I gray,saturated below 3 ft (Fill)
na 100 Geoprobe boring, no
- T well instalied
5
na |- .50
na _.10_1 4]
T Coal
] Ash
na b= 4 0
_1q
-
- '% Groundwater sample
na L 40 collected from 18-22 ft.
- bgs.
20
na |- |50
—~ SICTY CLAY, stiff, medium plaslicity,
- //% brown, maist
_ZH . //5 cL
na r — %
7 ///Z ~ “SILTY CLAY (éstimated basedon ™ ~ = = ™ ]
. ] / resistance to penetration)
e
] ///, END OF BORING - 36.5 feet (Bedrock)
/// cL
l— g L
L ;/)
7
™ . 2N
% |

TSD 000260
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Project Name/No. ‘ ' Boring No. Start Date Page
AmerenCIPS - Hutsonville Plant 249.03 GP-22 8/28/98 1
Driller Logged by: ° End Date Depth to Water
AEC, indianapotlis, IN - Steve Mueller/STM} 8/28/98 >11.5 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
11.5 Feet 2.2 Inches 458.7 Feet Geoprobe 4373.353
Well Depth Well Diameter TOC Elev. Sample Method Easting
na na na 4-ft Macro-Core 5285.420
n E Description S
o L — fod -
S a (2| 2o 2
= [ ~ ] < =3
© w0 o o | | & o
s n 221 <] % O
£ 3 £ 18| &l @ =
Sla |8|&|&|o 2
Comments
SANDY SIUT, fine 5and, vegelated with
I ML grass, brown, maist (Topsail)
812 Geoprobe boring, no
e e ASH, sily 10 very Tine-grained texiure, well installed
d | trace fine cinder gravel, coarsens below 8
' ft, dark gray, moist with wet interval 6-7 ft
d - . Coal (Fil)
¥ Ash
na [~ {100
-
X — ASH, coarse sand to fine gravel size,
- Coal some sill, several 1/4-5/8" pyrite pebbles No groundwater sample
na 10— 100 AZ?\ collected; no water in
T sampler.
] - END OF BORING - T7.5 Jeel (Bedrock)
[ _
15—
]
B
S
L_zo-J
-
L 251
F A
[
|
30—
| ]
|

TSD 000261



Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonviile Plant 249.03 GP-23 8/28/98 1
Drilier Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 8/28/98 7 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
34.0 Feet 2.2 Inches 460.7 Feet Geoprobe 4203.035
. Well Depth Well Diameter - - TOC .Elev. . . Sample Method ‘Easting
na na na 4-ft Macro-Core 5272661
0 = Description s
@ £ |~ c =
5 a|R|ole 5
c [ ~ o = Q.
- [a] E‘ J 3 13
@ © o |0 |Q| < o
5 | @ alz|Z]% o
E| 3 E|2|&| @ =
cu = Q @ | 8 @
»w | m w | |O|0D =
Comments
SM SILTY SAND,; fine-grained, quariz, trace
I to little clay, fine sand, vegetated with
938 grass, yellow orange, moist (Fill) Geoprobe boring, no
na |- 1T ASH, silty fo very Tine-grained fexiure, well installed
. trace cinder gravel up to 1/2", coarsens
below 13.5 it, dark gray, wet below 7 ft
— (Fill)
- 5
na |- J 100
L ] Coal
Ash
( -
na |} —-10-4100
na |- 100 ASH, coarse sand to fine gravel size,
|45 some silt
R? = Coal
= Ash Groundwater sample
na |- -]100 collected from 18-22 ft.
| ] bgs.
20— - SILTY CLAY, siiff, medium plasticity, datk
] ™. _olive green, moist 3
. same as R . . Increase
na r_ — 100 resistance to penetration at 31 ft.
—251 Coal
— - Ash Jammed liner in Macro-
L Core sampler; used 1-in
1.D. by 2-ft, piston-tip
7 discrele sampler to
= collect soil sample near
30 bedrock surface.
~ ~ “SILTY SAND, well Sorted/founded,” ~ ~ ~ ~
—c T fine-grained, quartz, yellow orange to light
E ) | brown, saturated. Top 2-3" were light
K] ma — 100 olive green, indicating proximity of ash .
ovaY I bottorm.
ENDOF BORING -34.UTeet (Be _J

TSD 000262
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Project Name/No. Boring No. " Start Date Page
AmerenCIPS - Hutsonville Plant 249.03 LP-1 . 8/28198 1
Driller Logged by: End Date Depth to Water
STMI " Steve Mueller/STMI 8/28/98 0.25 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
7.3 Feet 2.37 Inches 465.9 Feet Hand-driven 4405.098
Well Depth Well Diameter TOC Elev. ~ Sample Method Easting
na na na " not sampled 3961.179
” E Description 'S
[ L — | = -
S ||| o 2
o | |ol|l = a
£ a(x»|2t18 £
[ © © o | 2| Q
a 7] 2 |Z2i<!|® O
E 2 £ ]9 | o =
o o o @ i ©
w | m w |l |6|0 2
Comments
ASH, silty To very Tine-grained texture, wet
- below 0.25 ft (Filf) .
— Temporary well-point
- Coal with filter sock installed,
na na Ash leachate sample
- 7 collected from 3.3-7.3 ft.
— S5—
] END OF BORING - 7.3 feet
r—10——
R
- ]
20—
[- - Removed well point
8/28/98
I
—25—
- -
. ]
r——30—

TSD 000263




Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville Plant 249.03 LP-2 8/28/98 1
Driller Logged by: End Date Depth to Water
STMI Steve Mueller/STMI 8/28/98 0.25 Feet
Boring Depth Boring Diameter ‘Surface Elevation Drill Method Northing
8.0 Feet 2.37 Inches 466.24 Feet Hand-driven 4502.022
Well Depth Well Diameter TOC Elev. Sample Method Easting
na na na not sampled 3815.305
0 E Description S
Q £ — [y -
5 | B[] 2|8 2
c [+ d —~ o =4 Q.
= 0 E, -} g E
AEREYHEIE S
B ¥ a @
Els |E|2|5|8 3
n | m w e |o|lo =
Comments
ASH, silty 1o very fine-gramned texfure, wel
I below 0.25 ft (Fill) .
7 Temporary well-point
I Coal with filter sock installed,
na F ] na Ash leachate sample
|5 collected from 4.0-8.0 ft.
=
I

END OF BORING - 8.0 feet

Removed well point
8/28/98.

TSD 000264
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Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 249-3 MW-3D 10/6/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 10/6/98 ~6 Feet -
Baring Depth Boring Diameter Surface Elevation Drill Method Northing
25.5 Feet 8" Inches 453.7 Feet HSA/air-rotary 3860.230
Well Depth Well Diameter TOC Elev. Sample Method Easting
25.1 Feet 2-in 1.D: 455.28 Feet 2-ft. split-spoon 3952.034
o = Description &
o = Py c <
5 a |t | o] o )
P=3 Q ~— [+ = o
o |2 2 |9 L1 & S
o | 2 2 [3 | 5| @ -
E1E | E|5|E|8 5
o | o v | | o]0 3
_ Comments
123 SANDY SILT  Titlfe fine-grainéd gravel, -=| O-ft by 4-n square steel
s - 75 ML trace coal fragments, medium stiff, dark stick-up casing to ~1.8
brown, moist (topsoi) ft; concrete seal 0-3 ft.
SAND, well sortéd/rounded, Tine-grained,

quartz, loose, light brown, to medium

brown, saturated below 6 ft

SICTY SAND & GRAVEL, poorly sorted,
medium-grained sand, fine-grained
subangular to subround gravel, loose,

light gray, saturated

SANDSTUNE, fine-grained, quariz

~ "END OF BORING -25.5 feet

Bentonite/cement grout
3-16 fi; 1/4-in bentonite
chips 16-17 ft.

Sch. 40 PVC casing
flush-threaded to 0.01-in}
B factory-slotted PVC

screen 20.1-25.1 ft; #7
fine silica sand 17-18 ft;
#5 silica sand pack 18-

2551t

* 4-in diam. borehole
2 drilled 16-25.5 ft using

air-hammer.

TSD 000265
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75

SICTY SAND, well sorfed/rounded,
fine-grained, quariz, grades from clayey
silt above, loose, medium brown,
saturated

SRk

i

B ]

IR

i

sp-
GP

“SICTY SAND ,wellso
medium-grained quartz sand, trace
coarse sand, fine-grained angular to
subangular gravel, medium dense, pale
brown, saturated

Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville - 249-3 MW-7D 10/5/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 10/5/98 ~10 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
45.0 Feet 8 Inches 437.5 Feet HSA 3175915
Well Depth Well Diameter TOC Elev. Sample Method Easting
44.3 Feet 24n LD 438.45 Feet 2-t. split-spoon 5676.110
@ £ Description 5
@ £ - c o]
S |2 2|s 2
c et -
— &) s | [
SERERHEL &
[ o |- @
£ | 3 E 3|82 i
L -— (53 (-] g -_—
7] m 7] ®r|lO|o 2
Comments
CUAYEY SILT, medium piasticily, trace
- roots fibers, soft, medium brown, moist,
saturated below 10.ft.
112 [~ 7] 5-ft by 4-in sqﬁare steel
;é(% i - 75 stick-up casing to ~1.3
Q r' B ft; concrete seal 0-3 ft.
-
§ 1.12.1, | 401100 ML
R
w2l ]
3 r—15— 100

Bentonite/cement grout
3351t

TSD 000266
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“END OF BORING - 45 feét

Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 249-3 MW-7D 10/5/98 2
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 10/5/98 ~10 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
45.0 Feet 8 inches 437.5 Feet HSA 3175.915
Well Depth Well Diameter TOC Elev. Sample Method Easting
44.3 Feet 2-in1.D. 438.45 Feet 2-ft. split-spoon 5676.110
E - c
@ ~ Description o
[} L — c -
S 2 || oo °
c [ hd (o] -~ o
o ale|7]8 E
sl |=(8)2| 8
X X »
E |2 E|S|5|¢ =
1] o— « (] [ —
»n | @D o |l |00 =
Comments
sand [\
heave |- -
— -
| _‘ Sch. 40 PVC casing
B flush-threaded.to 0.01-iny
sand factory-slotted PVC
r?ea:ve F‘AQ] screen 39.3-44.3 &; #7
| fine silica sand 35-38 ft;
B #5 silica sand pack 38-
- 1 45 fi.
16. 25, i T1Trmt CrAYEY SILT, mediom plastaily, Face
[l |—451 s . _sand, stiff, brown, moist
o]

T 1

T
l

TSD 000267
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Project Name/No. Boring No. Start Date Page
AmerenCiPS - Hutsonvnlle 249-3 MwW-10 1077198 1
Driller l.ogged by: ) End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 10/7/98 ~2.5 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
11 Feet 8 Inches 452.9 Feet HSA - 4730:478
Well Depth Well Diameter TOC Elev. Sample Method Easting
10.7 Feet 2-in1.D. 454.23 Feet 2-ft. split-spoon 2559.807
= - e
0 ~ Description o
4 i — c =
S a || oo 2
< Q haad o - o
o | © o | |R|E o
5|8 5 (2([%]% °
Ela [E|slel= 3
v | @ w | |Oo|O =
. Comments
122 ML CLAYEY OILT, vegetaﬁwniﬁ grass, Sof, 5 by 4-in square steel
7 .{ dark brown to black, moist (topsoil) stick-up casing to ~1.5
“SICTY SAND, well sortWrountfed ft
— fine-grained, quartz loose, yellow:sh ) g
12,2, ] orange with dark orange lamina (2-3 mm),
& saturated below ~2.5 f )
126 [~ ] Bentonite/cement grout
‘25 51100 0-3 ft; 1/4-in bentonite
E SILTY SAND, well soffedirounded, chips 34 ft.
5,20 ] fine-grained, quartz, laminated, dense,
25. 50 }—- ] light gray to rust colc;{ed predominantly
) ~. light gray below 7.5 fi, saturated . .
B . {(weathered bedrock) g Sch. 40 PVC casing .
_J SANDb TONE, fne-gralned. quartz ﬂush-threaded to 0.01-in
B factory-slotted PVC
—10— screen 5.7-10.7 ft, #5
L —~ “END-OF BORING “1Tfeet — =~~~ —— =~ silica sand pack 4-11 fi.
- -
| —15-—

I
1 i

_

TSD 000268



Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 249-3 - Mw-10D 10/7/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 10/7/98 ~2.5-Feet
Boring Depth Boring Diameter Surface Elevation Drilf Method Northing
21.5 Feet 8 Inches 452.9 Feet HSA 4729.427
Well Depth Well Diameter TOC Elev. Sample Method Easting
21.3 Feet 2-in |.D. 454.65 Feet see MW-10 log 2564.715
o £ Description s
o £ - [t =.
S a2l 8 2
£ 31513 % s
IR HEE 8
a| e a |3 @ et
E/E | E|2|g|8 3
o | @ o ¢ |o|O s
Comments
m I ML CLAYEY SILT™, vegelaled with grass, 51t by 4-in square steel
I soft, dark brown to black, moist (topsaoil) stick-up casing to ~2.0
SILTY SANU", well sorted/rounded, ft
= fine-grained, quartz, loose, yellowish )
B orange with dark orange lamina (2-3 mm),
B saturated below ~2.5 ft )
-~ Bentonite/cement grout
|5 0-13 ft; 1/4-in bentonite
L] SICTY SAND™, well sorted/rounded, chips 13-14 ft.
fine-grained, quartz, laminated, dense,
— light gray to rust colored, predominantly
- light gray below 7.5 ft, saturated
~ *._(weathered bedrock)
R SANDSTONE, fine-grained, quariz,
becomes medium-grained, trace gravel
—10— clasts, increasingly well cemented/hard
] (very difficult to auger) below 20 ft.
— .
Sch. 40 PVC casing
- [ flush-threaded to 0.01-iny
L. drill | M factory-slotted PVC
|4 5] cuts 3 screen 16.3-21.3 ft; #7
silica sand 14-15 ft; #5
- ] silica sand pack 15-21.5
I R
I
-l -
| —20—
oy [ 11 * based on MW-10
A I ~ “END OF BORING -21.5 feel boring log
o
25—
B
|30

TSD 000269



Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 2493 MW-11 10/6/98 - 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 10/7/98 ~6 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
15.0 Feet 8 Inches 443 8 Feet HSA 3371.329
Well Depth Well Diameter TOC Elev. Sample Method Easting
14.5 Feet 2-inl.D. 445.45 Feet 2-t. split-spoon 4451.486
0 £ Description 5
] K= — c S
5 2 |¥|o2]e o
(3] —
c © ~— Q - Q
£ alp|2| 8 £
sle |2|8(2ls S
a | 2 (=% 0
E| 2 £ |82 @ =
] -— 5] D = -—
w | o w | |o|o 2
Comments
1213 SANDY SILT, Titlle Tiné-grained gravel, 5-ft by 4-in square sfeel
" 63 ML trace coal fragments, medium stiff, stick-up casing to -2.0
4 T medium brown, moist (topsoil) L
128 B SILTY SAND, medium- to coarse-grained,
i ’— quariz, loose, light brown, moist
8 SW-| TSICTY SAND & GRAVEL, poorly sorted, .
— 1GW dense, light brown, saturated c=+| Bentonite/cement grout
3, 550 25, | 5 : 0-3 ft; 1/4-in bentonite

Ss

SANDSTONE

~ "END OF BORING -"15 feét

flush-threaded to 0.01-iny

chips 34 ft

Sch. 40 PVC casing

factory-slotted PVC
screen 4.5-14.5 f; #5
silica sand pack 4-15 ft.

TSD 000270



. Start Date

1

NN N S I B O A T.
T

1

25—

!
]

T
[ |

30—

1T
!

END OF BURING - 17 feel (bedrock)

- Project NamefNo. Boring No. Page
AmerenCIPS - Hutsonville 249-3 10/8/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 10/8/98 ~12 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
17 Feet -8 Inches 455.5 Feet HSA ~ 4053.583
Well Depth ‘Well Diameter TOC Elev. Sampie Method Easting
16.9 Feet 2-in L.D. 456.74 Feet 2-ft. split-spoon 4637976
w E Description 6
[-}] L — f = -
5 28|28 2
< [ ~ o - [=%
@ © » o | L& o
al @ a3 |5l™® o
£ | 3 E (8|5 @ =
] Pt [ ] ) 4 -_— (]
w @ w lelo|O [ ,
Comments
111 —[TTT[™C SANDY SILT, litlle Iy, SGH, gark brown, v &insquare steel
T ’— -] 63 moist (topsoil) stick-up casing to ~1.5
Coal ASH, silly lexiure, Soft, olive gray. moist it
2,3,10, 100 Ash
8 [ 7 SILTY SAND & GRAVEL, poorly sorted,
R DR medium dense, light brown, moist (fili)
1,1,2 —l SAND, well sorted/rounded, Tine-grained,
4 —5-63 quartz, loose, light brown, moist
%% I
2,2,4,
P 75
2 — — SAND, poorly Sorted, fine- 1o -| Bentonite/cement grout
1 > 3. I 7)) ooarse-graineﬁd, suban%ullar to s.lgbrqound, -] 0-3.5 ft; 1/4-in bentonite
quartz, trace fine gravel, loose, light X hips 3.5-5 ft.
111 — 10— brown, saturated below ~12 ft chips
3 21 . | __1 75
L
122 |5 Sch. 40 PVC casing
3 ush-threaded tg 0.01-in
N L T factory-slotted PVC
%4 233 L 15100 ] screen 6.9-16.9 i #7
< | ] fine silica sand 5-6 ft; #
; % },% 50 ST TighT Brown oisT— Zi:5 silica sand péck 6-17 fi.

_J

TSD 000271



— -

| I |

Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 249-3 Mw-13 10/6/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI . 10/6/98 ~7 Feet
Boring Depth Boring Diameter Surface Elevation Drilt Method Northing
16.5 Feet 8 Inches 456.4 Feet HSA 3961.759
Well Depth Well Diameter TOC Elev. Sample Method Easting
16.0 Feet 2-in1.D. 458.03 Feet 2-1t. split-spoon 4241.200
o E Description 5
Q = — [t -
S a8 |28 2
@ ~ o < [-%
£ o >3] 8 - E
2% [2|8]E|% S
o | @ = ‘0
El 2 E |88 s =
(3] -— (4] Q fomeg -—
n | m w ||| O =2
. Comments
d4123 "SILTY SAND, with gravel, loose, dark = o) =| vt by 4-in'square sieel
I 25 SM brown, maist (topsoil) : = stick-up casing to ~2.0
L : o - S ft; concrete 0-3 fi.
—SAND~, well soried/rounded, fine- 1o S
medium-grained, quartz, light brown, o=

saturated below ~9 ft.

* based on drill cuttings and geologic log

for geoprobe GP-4 Bentonite/cement grout

[—

SP 3-6.3 ft; 1/4-in bentonite
— chips 6.3-7 ft.
— 10—
122 7 T TCLAYEY SARD & GRAVEL, poorly” =™~ ™~ -
o= -] 580 SW- sorted, fine- to coarse-grained sand, i
2 GW fine-grained subangular gravel, loose, 1 Sch. 40 PVC casing
— light brown, saturated - flush-threaded to 0.01-in
— 1 factory-slotted PVC
SANDSTORE | screen 9-14 f1; #7 fine
15 silica sand 7-8 ft; #5
— - 1 -| silica sand pack B-16.5
] -~ ENDOFBORING -165feef =~~~ 7~ 7 ft.
SE
- -
|20

Unslotted
casing/sediment sump
14-16 f1.

TSD 000272
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WATER ANALYSIS REPORT CIPS Central Laboratory
ROUTINE

Sample Description  Hutsonville Power Station composite
' EB-0 grab

Lab ID# W98-550

Sample Date 08/25/98 Time Sampled Sampler ID

Report Date T 09/16/98

Approved by SD (3 Check if Entered
Resuilts to: John Romang  Jacque Bush

Inorganic Analysis Report

Results Units Limit Method Test Date/  Analyst

pH lab units 0.1 EPA 150.1

Sp Conductivity lab 261 umhe 1 EPA 120.1 08/31/98 lj
Alkalinity, P ND mg/L as CaCO3 1 EPA 3101 08/31/98 j
Alkalinity,M ND mg/L as CaCO3 1 EPA 310.1 08/31/28 lj
Bicarbonate HCO3 mg/L 1 EPA 310.1

Carbonate mg/L 1 EPA 310.1

Hydroxide mg/L 1 EPA 3101

Calcium 12 mg/L 1 EPA 130.2 08/31/98]  |j
Chloride ND mgfL 1 EPA 300.0(IC) 09/04/98 m
Hardness, total 110 mg/Las CaCO3_ 1 EPA 130.2 08/31/98 lj
Hardness, ca 30 mg/L as CaCO3 1 EPA 130.2 08/31/98 lj
Hardness. mg 80 mg/L as CaCO3 1 EPA 130.2 08/31/98 ]
Magnesium 19 mglL 1 EPA 130.2 08/31/98 ij
Residue, TSS mgft 5 EPA 1602

Residue, TDS 112 mg/L 10 EPA 160.1 08/31/98 1]
Silica ‘mgil 0.001 EPA 370.2

Sulfate 4 mg/L 5 EPA 300.0 (IC) 09/04/28| . m
Sulfate mg/L 5 EPA 375.4
TOC mg/L 0.5 EPA 4152

Oil & Grease mg/L 2 EPA 1664

Report )

Metals Analysis Results Units  Limit Method Test Date  Analyst
Aluminum diss. total mgl/L 0.075 ICP EPA 200.7
Aluminum diss. {otal mg/L 0.005 GFAAEPA202.2
Boron diss. ND total mg/L 0.050 ICP EPA 200.7 09/16/98 sd
Copper diss. total mg/L 0.005 ICP EPA 200.7
Copper diss. total mg/L 0.002 GFAA EPA220.2
iron diss. 9.053 total mg/L 0.020 ICP EPA 200.7 09/16/98 sd
Iron diss. total mg/L 0.010 GFAAEPA236.2
Manganese diss. 0.434 total mg/L 0.005 ICP EPA 200.7 09/16/98 sd
Nickel diss. total .mg/L 0.005 GFAAEPA243.2
Nickel diss. 0.164 total mg/L . 0.020 ICP EPA2007 09/16/98| . sd
Potassium diss. ND total mg/L 0.050 ICP EPA 200.7 09/16/98 sd
Silica diss. total mg/L 0050 ICP EPA200.7
Sodium diss. 0.624 total mg/L 0070 ICP EPAZ200.7 09/16/98 sd
Sodium diss. total mg/L  0.0005 GFAAEPA2732

Note: ND denotes result below detection limit

TSD 000292
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WATER ANALYSIS REPORT cIPs Central Laboratory
ROUTINE

Note: ND denotes resuit below detection limit

Sample Description  Hutsonville Power Station compasite
GP-2 grab
Lab ID# Wa8-551
Sample Date 08/25/98 Time Sampled Sampler 1D
Report Date T 0916/98
Approved by s [J Checx i Entered
Resuits to: John Romang  Jacque Bush
Inorganic Analysis - Report
Results Units Limit Method Test Date/  Analyst
pH lab units 0.1 EPA 150.1 N
Sp Conductivity lab 2220 umho 1 EPA 120.1 08/31/98 i
Alkalinity, P ND mg/l. as CaCQ3 1 EPA 310.1 08/31/98 lj
Alkalinity M 60 mg/L as CaCO3 1 EPA 310.1 08/31/98 lj
Bicarbonate HCO3 mafL 1 EPA 310.1
Carbonate mag/L 1 EPA 310.1
Hydroxide ma/L 1 EPA 3101
Calcium 440 .mglt 1 EPA 130.2 08/31/98 lj
Chloride 10 mglt . 1 EPA 300.0 (IC) 09/04/98 m
Hardness, total 1310 mg/L as CaCO3 1 EPA 130.2 08/31/98 Y
Hardness, ca 1100 mg/L as CaC0O3 1 EPA 130.2 08/31/98 lj
Hardness, mg 210 mg/L as CaCO3 1 EPA 1302 08/31/98 lj
‘Magnesium 50 mgft 1 EPA 1302 08/31/98 ]
Residue, TSS ma/l. 5 EPA 1602
Residue, TDS 2118 mg/L 10 EPA 160.1 08/31/98 ]
Silica mg/L 0.001 EPA 3702
Suifate 1326 mg/L 5 - EPA-300.0 (IC) - 09/04/98 m
Sulfate mgl/L 5 EPA 3754
TOC mg/L 0.5 EPA 415.2
-0il & Grease mg/L 2 EPA 1664
Report
Metals Analysis Results Units  Limit Method TestDate  Analyst
Aluminum diss. total mg/L 0.075 ICP EPA200.7
Aluminum diss. tatal mg/l. 0.005 GFAAEPAZ2022
Boron diss. 15.405 total . mg/lL 0.050 ICP EPA 200.7 09/16/98 sd
Copper diss. total mg/L 0.005 ICP EPA 200.7
Copper diss. total mg/L- 0.002 GFAAEPA220.2
iron diss. 42275 total mg/L 0.020 ICP EPA200.7 09/16/98 sd
Iron diss. . total mg/L 0.010 GFAAEPA236.2
Manganese diss. 24,540 " total mg/L  -0.005 ICPEPA200.7 09/16/98 sd
Nickel! diss. 0.030 total .mg/L 0.005 GFAAEPA243.2 09/16/98 sd
Nickel diss. total mg/L 0.020 ICP EPA200.7
Potassium diss. 43219 total mg/L 0.050 ICP EPA 2007 09/16/98 sd
Silica diss. total mg/L 0.050 ICP EPA200.7
Sodium diss. 31.103 total mg/L 0.070 ICP EPA200.7 09/16/98 sd
Sodium diss. total mg/L 0.0005 GFAAEPA273.2

TSD 000293
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WATER ANALYSIS REPORT CIPS Central Laboratory

ROUTINE
Sample Description  Hutsonville Power Station .composite
GP-3 grab

Lab ID# W98-552

Sample Date 08/25/98 Time Sampled Sampler ID

Report Date T 09/16/98 -

Approved by SD . (] check if Entered

Results to: John Romang  Jacque Bush '

Inorganic Analysis Report

Results Units Limit Method Test Date/  Analyst

pH lab units 0.1 EPA 1501

Sp Conductivity lab 1569 umho 1 EPA 1201 08/31/98 ]
Alkalinity, P ~ ND mg/L as CaCO3 1 EPA 310.1 08/31/98] |
Alkalinity, M 4 mg/L as CaC03 1 EPA 310.1 08/31/98 fj
Bicarbonate HCO3 mg/L 1 EPA 310.1

Carbonate mg/L 1 EPA 310.1

Hydroxide malL 1 EPA310.1

Calcium 320 mg/L 1 EPA 130.2 08/31/98 fj
Chloride [ mg/L 1 EPA 300.0 (IC) 09/04/98] mm
Hardness, total 930 mg/lL as CaCQ3 1 EPA 130.2 08/31/98 ]
Hardness, ca 800 mg/L as CaCO3 1 EPA 130.2 08/31/98 ]
Hardness, mg 130 - mgilas CaCO3 1 EPA 130.2 08/31/98 lj
Magnesium 31 mgfl 1 EPA 1302 08/31/98 [
Residue, TSS mg/L 5 EPA 160.2

Residue, TDS 1470 mg/L 10 EPA160.1 . |- 08/31/98 lj
Silica . mg/L 0.001 EPA 370.2

Sulfate 918 .mg/L 5 {EPA300.0 (IC) | - .09/04/98 m
Sulfate - mglL 5 EPA 375.4
TOC mg/L 0.5 EPA 415.2
Oil & Grease mg/L 2 EPA 1664

Report

Metals Analysis Results Units Limit Method * TestDate  Analyst
Aluminum diss. total mg/L 0.075 ICP EPA200.7
Aluminum diss. total ; mg/L 0.005 GFAAEPA202.2
Boron diss. 28.235 total mg/L 0.050 ICPEPA200.7 09/16/98 sd
Copper diss. total mg/l 0.005 ICP EPA200.7
Copper diss. total mg/L 0.002 GFAAEPA 2202
Iron diss. 0.344 total . mg/L 0.020 ICP EPA200.7 09/16/98 sd
iron diss. total mga/L 0.010 GFAAEPA236.2
Manganese diss. 2.892 total mg/t 0.005 [CP EPA200.7 09/16/98 sd
Nickel diss. 0.087 total .mg/L 0.005 GFAAEPA243.2 09/16/98 sd
Nickel diss. total mg/L 0.020 ICP EPA200.7
Potassium diss. 26.889 total mg/L 0.050 ICP EPA200.7 09/16/98 sd
Silica diss. total mg/L 0.050 ICP EPA200.7
Sodium diss. 15.319 total mglL 0.070 1CP EPA200.7 09/16/98 sd
Sodium diss. total mg/L 0.0005 GFAAEPA273.2

Note: ND denotes result below detection limit

TSD 000294



e m—— ———

VT

e

w———r

WATER ANALYSIS REPORT cips Central Laboratory

ROUTINE
Sample Description  Hutsonville Power Station ] composite
GP-4 grab

tab ID# W98-533

Sample Date 08/26/98 Time Sampled ~ Sampler ID

Report Date T 09/16/98

Approved by SD [[] checx if Entered
Results to; John Romang  Jacque Bush

Inorganic Analysis Report

Results Units Limit Method Test Date/  Analyst

pH lab units 0.1 ' EPA 150.1

Sp Conductivity lab 2190 umho 1 EPA 120.1 08/31/98 lj
Alkalinity, P ND mg/L as CaC03 1 EPA 310.1 08/31/98 lj
Alkalinity,M ND mg/L as CaCQ3 1 EPA 310.1 08/31/98 lj
Bicarbonate HCO3 mg/L 1 EPA 310.1

Carbonate mg/L 1 EPA 310.1

Hydroxide mg/L 1 EPA 310.1

Calcium 384 mg/l. 1 EPA 130.2° 08/31/98 Ij
Chloride 3 mg/lL 1 EPA 300.0 (IC) 09/04/38 m
Hardness, total 1340 mg/L as CaCQ3 1 EPA 130.2 08/31/98 lj
Hardness, ca " 960 mg/L as CaCO3 1 EPA 130.2 08/31/98 lj
Hardness, mg 380 mg/L as CaCO3 1 EPA 130.2 08/31/98 lj
Magnesium 91 mg/L. 1 EPA 130.2 08/31/98 lj
Residue, TSS mgfL 5 EPA 160.2

Residue, TDS 1688 - mglL 10 EPA 160.1 08/31/98 U]
Silica maiL 0.001 EPA 370.2

Sulfate 1831 mal/L 5 EPA 300.0 (iC) 09/04/98| mm
Sutfate mg/L 5 EPA 375.4
TOC mg/L 0.5 EPA 415.2
Oil & Grease mg/L 2 EPA 1664

Report B

Metals Analysis Results Units  Limit Method: ~ - TestDate  Analyst
Aluminum diss. total mg/L 0.075 ICP EPA 200.7
Aluminum’ diss. total mg/L 0.005 GFAAEPA202.2
Boron diss. 21.823 total mg/L 0.050 [ICP EPA 200.7 09/16/98 sd
Copper diss. total mg/L 0.005 ICP EPA 200.7
Copper diss. _ total i mg/l  0.002 GFAAEPA220.2
Iron diss. 2.002 total mg/L 0.020 ICP EPA 200.7 09/16/98 sd
Iron diss. total mg/L 0.010 GFAAEPA236.2
Manganese diss. 5.799 total mg/L 0.005 ICP EPA 200.7 09/16/98 sd
Nickel diss. total -mg/L. 0.005 GFAAEPA243.2
Nickel diss. 0.093 totat mg/L 0.020 ICP EPA 200.7 09/16/98 sd
Potassium diss, 10.140 total mg/L 0.050 ICP EPA 200.7 09/16/98 sd
Silica diss. total mg/L 0.050 ICP EPA 200.7 i
Sodium diss. 17.586 total mg/L 0.070 ICP EPA 200.7 09/16/98 sd
Sodium diss. total mg/L 0.0005 GFAAEPA273.2

Note: ND denotes result below detection limit

TSD 000295
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WATER ANALYSIS REPORT CIPS Central Laboratory
ROUTINE

Note: ND denotes result below detection limit

Sample Description  Hutsonville Power Station composite
’ GP-5 - grab

Lab I0# VW98-554

Sample Date 08/26/98 Time Sampled Sampler ID

Report Date 09/16/98

Approved by . ____.io_ D Check if Entered

Results to: John Romang  Jacque Bush i

Inorganic Analysis Report

Results Units Limit Method Test Date/ Analyst

pH lab units 0.1 EPA 150.1

Sp Conductivity lab 2330 umho 1 EPA 120.1 08/31/98 i
Alkalinity, P ND mg/L as CaCO3 1 EPA 310.1 08/31/98 ij
Alkalinity,M 216 mg/t as CaCO3 1 EPA 310.1 08/31/98 lj
Bicarbonate HCQO3 mg/L 1 EPA 310.1

Carbonate mg/L 1 EPA 310.1

Hydroxide mg/L 1 EPA 310.1 .
Calcium 556 mg/L 1 EPA 130.2 08/31/98 lj
Chloride 11 mg/L 1 EPA 300.0 (iC) 09/04/98) m
Hardness, total 1650 mg/L as CaCQO3 1 EPA 130.2 08/31/98 lj
Hardness, ca 1390 mg/L as CaCO3 1 EPA 130.2 08/31/98 ]
Hardness, mg 260 mg/l as CaCO3 1 EPA 130.2 08/31/98 lj
Magnesium 62 mg/L 1 EPA 130.2 08/31/98 U]
Residue, TSS mg/L 5 EPA 160.2
.Residue, TDS 1109 mg/L 10 EPA 160.1 08/31/98 lj .
Silica mg/L 0.001 EPA 3702 ’
Sulfate 1225 mg/L 5 --EPA-300.0 (I1C) - -09/04/98 m
Sulfate mg/L 5 EPA 375.4
T0C mg/L 0.5 EPA 4152

Qil & Grease mg/L 2 EPA 1664

Report
Metals Analysis Results Units  Limit Method Test Date  Analyst
Aluminum diss. total mg/L 0.075 ICP EPA 200.7
Aluminum diss. total mg/L 0.005 GFAAEPA202.2
Boron diss. 8.821 total mg/L 0.050 ICP EPA200.7 09/16/98] sd
Copper diss. total mg/L 0.005 ICP EPA 200.7
Copper diss. total mg/L 0.002 GFAAEPA 2202
Iron diss. 0.049 total mg/L. 0.020 ICP EPA200.7 09/16/98 sd
Iron diss. total mg/L 0.010 GFAAEPA 2362
Manganese diss. 11.078 total mg/L 0.005 ICP EPA200.7 09/16/98 sd
Nickel diss. total .mg/L 0.005 GFAAEPA243.2
Nickel diss. 0.160 total mg/L 0.020 ICP EPA200.7 09/16/98 sd
Potassium diss. 5.782 total mg/L 0.050 ICP EPA200.7 09/16/98 sd
. Silica diss. total mg/L 0.050 ICP EPA 200.7

Sodium diss. 13.190 total mg/L 0.070 ICP EPA200.7 09/16/98 sd
Sodium diss. total mg/L  0.0005 GFAAEPA273.2 ’

TSD 000296




WATER ANALYSIS REPORT cCIPS Central Laboratory

'ROUTINE - ' :
" Sample Description  Hutsonville Power Station composite
GP-6 ’ © grab

Lab ID# W9g8-555

Sample Date 087126/98 Time Sampled Sampiler ID

Report Date 09/16/98 )

Approved by ___Sb [ Check it Entered
Results to: John Romang  Jacque Bush )
Inorganic Analysis Report

Resuits  Units Limit Method Test Date/  Analyst

pH lab units 0.1 EPA 150.1

Sp Conductivity tab 922 umho 1 EPA 120.1 08/31/98 lj
Alkalinity, P ND mg/L as CaC03 1 EPA 310.1 08/31/98 i
Alkalinity, M 40 mg/L as CaCC3 1 EPA 310.1 08/31/98 ]
Bicarbonate HCQO3 mg/lL 1 EPA 310.1

Carbonate mg/L 1 EPA 310.1

Hydroxide mg/L 1 EPA 310.1

Calcium 164 mg/L 1 EPA 130.2 - 08/31/98 fj
Chloride 16 mg/L 1 EPA 300.0 (IC) 09/04/98[ m
Hardness, total 540 mg/L as CaCO3 1 EPA 130.2 08/31/98 Ij
Hardness, ca 410 mg/L as CaCO3 1 EPA 1302 08/31/98 ij
Hardness, mg 130 mg/L as CaCO3 1 EPA 130.2 08/31/38 i
Magnesium 31 ’ mg/L 1 EPA 130.2 08/31/98 ]
Residue, TSS mg/L 5 EPA 160.2
‘Residue, TDS 724 mgiL 10 EPA 160.1 08/31/98 §
Silica mg/L 0.001 _ EPA 370.2

Sulfate 398 mg/L 5 EPA 300.0 (IC) 09/04/98] M
Sulfate mg/L 5 EPA 3754

TOC ' mg/L 0.5 EPA415.2

Oil & Grease ’ mg/L 2 . EPA 1664

Report
- Metals Analysis Results Units  Limit Method Test Date  Analyst
- Aluminum diss. total mg/L 0.075 ICP EPA 200.7 -

Aluminum diss. total mg/L 0.005 GFAAEPA202.2 -

Boron diss. 4.592 total mg/L 0.050 ICP EPA200.7 09/16/98 sd
Copper diss. total mg/L 0.005 ICP EPA 200.7

Copper diss. total . mg/L 0.002 GFAAEPA2202

iron diss. 0.030 total mg/L 0.020 ICP EPA 200.7 09/16/98 sd
lron diss. total mg/t 0.010 GFAAEPA23862

Manganese diss. 1.022 total mg/L 0.005 ICP EPA 200.7 09/16/98 sd
Nickel diss. 0.063 total -mg/L 0.005 GFAAEPA243.2 09/16/98 sd
Nickel diss. total mg/L 0.020 {ICP EPA 200.7

Potassium diss. 0.938 total mg/L.  0.050 ICP EPA200.7 09/16/98 sd
Silica diss. total mg/L. 0.050 ICP EPA 200.7

Sodium - diss. 13.465 total mg/l. 0.070 ICP EPA 200.7 09/16/98 sd
Sodium diss. total mg/L 0.0005 GFAAEPA273.2

Note: ND denotes resutt below detection limit

TSD 000297
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WATER ANALYSIS REPORT CIPS Central Laboratory

Note: ND denotes result below detection limit

ROUTINE
Sample Description  Hutsonville Power Station composite
GP-7 grab
Lab ID# W98-556
Sample Date 08/26/98 Time Sampled Sampler ID
Report Date 09/16/98
Approved by ___sb [[] Check if Entered
Resuits to: John Romang - Jacque Bush
Inorganic Analysis Report
Results Units Limit Methad Test Date/  Analyst
pH lab units 0.1 EPA 150.1 T
Sp Conductivity lab 278 umho 1 EPA 120.1 08/31/98 i
Alkalinity, P ND mg/L as CaC03 1 EPA 310.1 08/31/98 ij
_ Alkalinity, M 40 mg/L as CaC03 1 EPA 310.1 08/31/98 lj
Bicarbonate HCO3 mg/L 1 EPA 310.1
Carbonate mgfL 1 EPA 3101
Hydroxide mg/L 1 EPA 310.1
Calcium 40 mg/L 1 EPA 1302 08/31/98 lj
Chioride 5 mg/L 1 EPA 300.0 (IC) 09/04/98 m
Hardness, total 160 mg/L as CaCQO3 1 EPA 1302 08/31/98 j
Hardness, ca 100 mg/L as CaC03 1 EPA 130.2 .08/31/98 lj
Hardness, mg 60 mg/L as CaCO3 1 EPA 130.2 08/31/98 i
Magnesium 14 mg/L 1 EPA 130.2 08/31/98 jj
Residue, TSS mg/l. 5 EPA 160.2
Residue, TDS 214 malL 10 EPA 160.1 . 08/31/98 i
Silica mg/L 0.001 EPA 370.2
" Sulfate 71 mgfL 5 "EPA 300.0 (IC) 09704/98] m
Sulfate mg/L 5 EPA 3754
TOC mg/L 0.5 EPA 415.2
Oil & Grease mg/L 2 EPA 1664
Report
Metals Analysis Resuits Units  Limit Method TestDate  Analyst
Aluminum. diss. total mglL - 0.075 ICP EPA200.7
Aluminum diss. total mgl.-  0.005 GFAAEPA202.2
Boron diss. 0.388 total mg/L 0.050 ICP EPA200.7 09/16/98 sd
Copper diss. total mg/L 0.005 ICP EPA 200.7
Copper diss. . total mg/L 0.002 GFAAEPA220.2
lron diss. 0.118 total mg/L 0.020 ICP EPA200.7 09/16/98 sd
tron diss. total mg/L 0.010 GFAAEPA236.2
Manganese diss. 0.165 total mofL 0.005 ICP EPA 200.7 09/16/98 sd
Nickel diss. 0.006 total .mg/L 0.005 GFAAEPA243.2 09/16/98 sd
Nickel diss. total mg/l.  0.020 ICP EPA2007
Potassium diss. 1.808 total mg/L 0.050 ICP EPA200.7 09/16/98 sd
Silica diss. total mg/L 0.050 ICP EPA200.7
Sodium diss. 4.876 total mg/L Q0.070 ICP EPA 200.7 - 09/16/98 sd
Sodium diss. total mg/lL.  0.0005 GFAAEPA273.2

TSD 000298
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WATER ANALYSIS REPORT CIPS Central Laboratory

ROUTINE
~ Sample Description  Hutsonville Power Station : composite
GP-9 | grab
Lab ID# W98-557
Sampie Date T 082698 Time Sampled : Sampler ID
Report Date T 09/16/98 -
Approved by SD : [] Check if Emered
Results to: John Romang  Jacque Bush
Inorganic Analysis Report .
Results Units Limit ' Method Test Date/  Analyst
pH lab units 0.1 EPA 150.1
Sp Conductivity lab 1226 * umho 1 EPA 120.1 08/31/98 lj
Alkalinity, P ND mg/l as CaCO3 1 EPA 310.1 08/31/98 i
Alkalinity M 280 mg/Las CaC03 1 EPA 310.1 08/31/98 lj
Bicarbonate HCO3 mg/L 1 EPA 310.1
Carbonate mg/L 1 EPA 310.1
Hydroxide mg/L 1 EPA 310.1
Calcium 224 mg/L 1 EPA 130.2 08/31/98 i
Chloride 6 mg/L 1 EPA 300.0 (IC) 09/04/98) mn
Hardness, total 710 mg/L as CaCO3 1 EPA 130.2 08/31/98 ]
Hardness, ca . 560 mg/lLas CaC03 1 EPA 130.2 " 08/31/98] .
Hardness, mg 150 mg/Las CaC03 1 EPA 130.2 08/31/98 f
Magnesium 36 mgfL 1 EPA 130.2 08/31/98 [
Residue, TSS ' mg/L 5 EPA 160.2
Residue, TOS 942 mglL - 10 EPA 160.1 08/31/98 U]
Silica mg/L 0.001 EPA 370.2
Sulfate 357 mg/L 5 --EPA-300.0 (IC) -—-09/04/98 m
Suifate mg/L 5 EPA 3754
TOC mg/L 0.5 EPA 415.2
Oil & Grease mag/L 2 EPA 1664
Report
Metals Analysis Results Units  Limit Method Test Date  Analyst
Aluminum diss. - total mg/L 0.075 ICP EPA 200.7
Aluminum diss. total ' mg/L 0.005 GFAAEPA202.2
Boron diss. 0.882 total mg/L 0.050 ICPEPA200.7 09/16/98| sd
Copper diss. total mg/L 0.005 ICPEPA 200.7
Copper diss. total © mafL 0.002 GFAAEPA2202
Iron diss. 0.056 total mg/L 0.020 ICPEPA 200.7 09/16/98 sd
Iron diss. total mg/L 0.010 GFAAEPA236.2
Manganese  diss. 0.241 total mg/L  0.005 ICPEPA200.7 09/16/98] sd
Nickel diss. 0.009 total mg/L 0.005 GFAAEPA243.2 09/16/98 sd
Nickel diss. total mg/l. 0.020 ICPEPA200.7
Potassium diss. 5.480 total mg/L 0.050 ICPEPA200.7 09/16/98 sd
Silica diss. total . mg/L 0.050 ICPEPA200.7
Sodium diss. 6.981 total mg/l.  0.070 ICPEPA200.7 09/16/98] sd
Sodium diss. total mg/L 0.0005 GFAAEPA273.2 )

Note: ND denotes result below detection limit

TSD 000299
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WATER ANALYSIS REPORT CIPS Centra!l Laboratory
ROUTINE '

Note: ND denotes result below detection limit

Sample Description’  Hutsonville Power Station composite
GP-10 grab

Lab ID# W98-558

Sample Date T 08/26/98 Time Sampled Sampler ID

Report Date T 09/16/98

Approved by Sb . (] checx if Entered
Results to: John Romang  Jacque Bush

Inorganic Analysis Report

Resuits Units Limit Method Test Date/  Analyst

pH lab units 0.1 EPA 150.1

Sp Conductivity lab 8040 umho 1 EPA 120.1 08/31/98 ij
Alkalinity, P ND mgit as CaCO3 1 EPA 310.1 08/31/98 lj
Alkalinity, M ND mg/L as CaCO3 1 EPA 310.1 08/31/98 lj
Bicarbonate HCO3 mg/L 1 EPA 310.1

Carbonate mg/L 1 EPA 310.1

Hydroxide mg/L 1 EPA 310.1

Caicium 440 mg/L R EPA 130.2 08/31/98 lj
Chioride 5 mg/t 1 EPA 300.0 (IC) 09/04/98 m
‘Hardness, total 3200 mgll. as CaCO3 1 EPA 130.2 08731/98 ]
Hardness, ca 1100 mgft as CaCO3 EPA 1302 08/31/98 ]
Hardness, mg 2100 mg/l. as CaCO3 1 EPA 130.2 08/31/98 ij
Magnesium 504 g/l 1 EPA 130.2 08/31/98 i
Residue, TSS mg/L 5 EPA 160.2

Residue, TDS 12058 mg/L 10 - EPA 160.1 08/31/98 ij
Silica mg/L 0.001 EPA 370.2 .
Sulfate 7143 mgfL 5 -EPA-300.0 (IC) -09/04/98 m
Sulfate mg/L 5 EPA 375.4

TOC mg/L 0.5 EPA 415.2

Oil & Grease mg/L 2 EPA 1664

Repart

Metals Analysis Results Units  Limit Method Test Date  Analyst
Aluminum diss. total . mg/L. 0.075 ICPEPA 200.7

Aluminum diss. total mg/L 0.005 GFAAEPA 2022

Boron diss. 5.821 total mg/L 0.050 ICP EPA 200.7 09/16/98 sd
Copper diss. total ma/t. 0.005 ICP EPA200.7

Copper diss. total mg/L 0.002 GFAAEFPA 220.2

lron diss. 3388.660 total mg/t. 0.020 ICPEPA 200.7 09/16/98 sd
Iron diss. total mg/L. 0.010 GFAAEPA236.2

Manganese diss. 26.656 total mg/L 0.005 ICP EPA 200.7 09/16/98 sd
Nickel diss. total .mg/L 0.005 GFAAEPA 243.2

Nickel diss. 3.241 total mg/L 0.020 ICP EPA 200.7 9/16/98 sd
Potassium diss. 10.972 total mg/L 0.050 ICP EPA 200.7 09/16/98 sd
Silica diss. total mglL 0.050 ICP.EPA 200.7

Sodium diss. 187.503 total mg/L 0.070 ICP EPA 200.7 09/16/98 sd
Sodium diss. total mg/L 0.0005 GFAAEPA273.2

TSD 000300




WATER ANALYSIS REPORT CIPS Central Laboratory

ROUTINE
Sample Description  Hutsonville Power Station composite
GP-10D . grab
Lab ID# wWa8-559
Sample Date 08/26/98 Time Sampled Sampler ID
Report Date T 09/16/98
Approved by sD (] Check if Entered
Results ta: John Romang  Jacque Bush
Inorganic Analysis Report
Results Units Limit Method Test Date/  Analyst
pH lab units 0.1 EPA 150.1
Sp Conductivity lab 8030 umho 1 EPA 120.1 08/31/98 1j
Alkalinity, P ND mg/l. as CaC0O3 1 EPA 310.1 08/31/98 (]
Alkalinity,M ND mg/L as CaC03 1 EPA 310.1 08/31/98 ]
Bicarbonate HCO3 mg/L. 1 EPA 310.1
Carbonate mg/l. 1 EPA 310.1
Hydroxide mg/L 1 EPA 310.1
Calcium 200 mg/L 1 EPA 130.2 08/31/98 Ij
Chloride 5 mg/L 1 EPA 300.0 (IC) 09/04/98 m
Hardness, total 2100 mg/L as CaCO3 1 EPA 130.2 08/31/98 i
Hardness, ca 500 mg/L. as CaCQO3 1 EPA 130.2 08/31/98 ]
Hardness, mg 1600 mg/L as CaCO3 1 EPA 1302 08/31/98 i
Magnesium 384 mg/L 1 EPA 130.2 08/31/98 lj
Residue, TSS mg/l 5 EPA 160.2
Residue, TDS 12110 mg/L 10 EPA 160.1 08/31/28 lj
Silica mg/L 0.001 EPA 370.2
Sulfate 7143 mg/L. 5 EPA 300.0 (IC) 09/04/98 m
Sulifate mg/L 5 EPA 3754
TOC mg/L 0.5 EPA 415.2
Oil & Grease mg/L 2 EPA 1664
Report
Metals Analysis Resuits Units  Limit Method Test Date  Analyst
Aluminum diss. total mg/L 0.075 ICPEPA200.7 .
Aluminum diss. total mg/L 0.005 GFAAEPA 202.2
Beran diss. 5.553 total mg/L 0.050 ICP EPA 200.7 09/16/98 sd
Copper diss. total mg/L 0.005 ICPEPA200.7
Copper diss. total mg/L 0.002 GFAAEPA 220.2
Iron diss. 3350.980 total mag/L 0.020 ICPEPA 200.7 09/16/98 sd
lran diss. total mg/L. 0.010 GFAAEPA 236.2
Manganese diss. 25.603 total mg/L. 0.005 {CP EPA 200.7 09/16/98 sd
Nickel diss. total .mg/L 0.005 GFAAEPA 243.2
Nickel diss. 3.146 total mg/L 0.020 ICPEPA 200.7 9/16/98 sd
Patassium diss. 13.135 total mg/L 0.050 ICPEPA 2007 09/16/98 sd
Silica diss. total mg/L 0.050 ICP EPA 200.7
Sodium diss. 195.791 total mgfl. 0.070 [ICPEPA200.7 09/16/98 sd
Sodium diss. total mg/lL  0.0005 GFAAEPA 273.2

Note: ND denotes result below detection limit

TSD 000301
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WATER ANALYSIS REPORT cIPS Central Laboratory
: ROUTINE

Sample Description - Hutsonville Power Station composite
GP - 10F grab

Lab ID# w98-560

Sample Date "08/26/98 Time Sampled Sampler ID

Report Date 09/16/98

‘Approved by S [ Check # Entered
Resuilts to: John Romang  Jacque Bush

Inorganic Analysis Report

Results Units Limit Method Test Date/ Analyst

pH lab units 0.1 EPA 150.1

Sp Conductivity lab 8060 umho 1 EPA 120.1 08/31/98 lj
Alkalinity, P ND mg/Las CaCO3 1 EPA 3101 08/31/98 lj
Alkalinity M ND mg/Las CaC03 1 EPA 310.1 08/31/98 i
Bicarbonate HCO3 mg/L 1 EPA 310.1

Carbaonate mg/L 1 EPA 310.1

Hydroxide mg/L 1 EPA 310.1

Calcium 240 ma/L 1 EPA 130.2 08/31/98 lj
Chloride 5 mg/L 1 EPA 300.0 (iC) 09/04/98] m
Hardness, total 2000 mg/lL as CaCO3 1 EPA 1302 08/31/98| . |j
Hardness, ca 600 mg/l. as CaCO3 1 EPA 130.2 08/31/98 lj
Hardness, mg 1400 mg/L as CaCO3 1 EPA 1302 08/31/98 lj
Magnesium 336 mg/L 1 EPA 130.2 08/31/98] |
Residue, TSS mg/L 5 EPA 160.2

Residue, TDS 12236 mg/L 10 -EPA 160.1 08/31/98| |j
Silica mg/L 0.001 EPA 3702

Sulfate 7143 mg/L 5 EPA 300.0 (IC) 09/04/98 m
Sulfate mg/L 5 EPA 375.4

TOC mg/L 0.5 EPA 4152
Oil & Grease mg/L 2 EPA 16564

Report

Metals Analysis Results Units  Limit Method Test Date  Analyst
Aluminum diss. total mg/L 0.075 ICP EPA 200.7
Aluminum diss. total mg/L 0.00S GFAAEPA202.2
Boron diss. 5.639 total mg/L 0.050 ICP EPA200.7 09/16/98| sd
Copper diss. : total mg/L 0.005 ICP EPA 200.7
Copper diss. total mg/.  0.002 GFAAEPA220.2
Iron diss. 3391.560 totat mg/L 0.020 ICP EPA200.7 09/16/98] sd
lron diss. total mg/LL 0.010 GFAAEPA236.2
Manganese diss. 26.135 total mgfl 0.005 ICP EPA 200.7 09/16/98] .sd
Nickel diss. total .mg/lL  0.005 GFAAEPA243.2
Nickel diss. 2.710 total mg/L 0.020 ICPEPA200.7 9/16/98| sd
Potassium diss. 13.276 total mg/L 0.050 ICP EPA200.7 09/16/98 sd
Silica’ diss. total mgll. 0.050 ICP EPA200.7
Sodium diss. 196.860 total mg/L - 0.070 [CP EPA200.7 09/16/98| sd
Sodium diss. total mg/lL  0.0005 GFAAEPA 273.2

Note: ND denotes result below detection limit

TSD 000302
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WATER ANALYSIS REPORT cCIPs Central Laboratory

Note: ND denotes result below detection fimit

) . ROUTINE
Sample Description  Hutsonville Power Station compaosite
GP - 11 grab

Lab ID# W98-561

Sample Date 08/27/98 Time Sampled Sampler ID

Report Date T 09/16/98 -

Approved by SD (] creck if Entered
Results to: John Romang  Jacgue Bush .
Inorganic Analysis Report

' Results Units Limit Method Test Date/  Analyst

pH lab units 0.1 EPA 150.1

Sp Conductivity lab 1707 umho 1 EPA 120.1 08/31/98 lj
Alkalinity, P ND mgt as CaC03 1 EPA 3101 08/31/98 lj
Alkalinity, M ND mg/L as CaCQ3 1 EPA 310.1 08/31/98 lj
Bicarbonate HCO3 mg/L 1 EPA 310.1

_ Carbonate mg/t. 1 EPA 310.1

Hydroxide mg/L 1 EPA 310.1

Calcium’ 72 mgfL 1 EPA 130.2 08/31/98 i,
Chilaride 3 mg/L 1 EPA 300.0 (IC) 09/04/98] mmn
Hardness, total 410 mg/l. as CaC03 1 EPA 130.2 08/31/98 lj
Hardness, ca 180 mg/L as CaCQ3 1 EPA 130.2 08/31/98 ]
Hardness, mg 230 mg/ll as CaCQ3 1 EPA 1302 08/31/98 lj
Magnesium 55 mg/L 1 EPA 130.2 08/31/98 ij
Residue, TSS mg/L 5 EPA 160.2

Residue, TDS 1918 mg/L - 10 EPA 160.1 08/31/98 ]
Silica mg/L. 0.001 EPA 370.2

Sulfate 1276 mg/L 5 " EPA 300.0 {IC) 09/04/98] mn
Sulfate mg/L 5 EPA 375.4

TOC mag/L 0.5 EPA 4152

Oil & Grease mg/l. 2 EPA 1664

Report

Metals Analysis Results Units  Limit Method Test Date  Analyst
Aluminum diss. total mg/L 0.075 ICP EPA 200.7
Aluminum diss. total mg/L 0.005 GFAAEPA202.2
Boron diss. 1.460 total mg/L 0.050 ICP EPA 200.7 09/16/98 sd
Copper diss. total mg/L 0.005 ICP EPA 200.7
Copper diss. totat mg/L 0002 GFAAEPA2202
Iron . diss. 184.150 total mg/L 0.020 ICP EPA 200.7 09/16/98 sd
Iron diss. total mg/L 0.010 GFAA EPA236.2
Manganese diss. 3.904 total mgfL 0.005 ICP EPA 200.7 09/16/98 sd
Nickel diss. totat -mg/L 0.005 GFAAEPA2432
Nickel diss. - 0.900 total mgiL 0.020 ICP EPA 200.7 9/16/98 sd
Potassiurmn diss. 1.334 . total mg/L 0.050 ICP EPA 200.7 09/16/98 sd
Silica diss. total mg/L 0.050 ICP EPA200.7
Sodium diss. 19.638 total mg/l. 0.070 ICP EPA 200.7 09/16/98 sd
Sodium diss.

total mg/L  0.0005 GFAAEPA273.2

TSD 000303
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WATER ANALYSIS REPORT cCIPS Central Laboratory

Note: ND denotes result below detection limit

ROUTINE
Sample Description  Hutsonville Power Station composite
GP-12 grab
Lab ID# W98-562
Sample Date 08/27/98 Time Sampled Sampler ID
~ Report Date 09/16/98
Approved by SD [] Checx if Entered
Results to: John Romang  Jacque Bush
Inorganic Analysis Report
Results Units Limit Method Test Date/ Analyst
pH lab units 0.1 EPA 150.1 :
Sp Conductivity lab 1667 umho 1 EPA 120.1 08/31/98 lj
Alkalinity, P ND - mg/.as CaC03 1 EPA 310.1 08/31/98 j
Alkalinity,M ND mg/l. as CaCO3 1 EPA 310.1 08/31/98 ]
Bicarbonate HCO3 malL 1 EPA 310.1
Carbonate mg/L 1 EPA 310.1
Hydroxide mag/L 1 EPA 310.1 .
Calcium 72 mg/L 1 EPA 130.2 08/31/98 lj
Chiloride 2 mg/L 1 EPA 300.0 (IC) 09/04/98 m
Hardness, total 340 mg/ll as CaCO3 1 EPA 130.2 08/31/98 lj
Hardness, ca 180 mg/t. as CaC0O3 1 EPA 1302 08/31/98 li
Hardness, mg 160 mg/L as CaCO3 1 EPA 130.2 08/31/98 i
Magnesium 38 mg/L 1 EPA 130.2 08/31/98 lj
Residue, TSS mg/L 5 EPA 1602
Residue, TDS 1194 mag/L 10 EPA 160.1 08/31/98] |
Silica . ma/L 0.001 EPA 370.2
Sulfate . 867 mg/L 5 --- EPA-300.0 {IC) -09/04/98| - m
Sulfate mg/L 5 EPA 375.4
TOC mg/L 0.5 EPA415.2
Oil & Grease mg/L 2 EPA 1664
Report .
Metals Analysis Results Units  Limit Method Test Date  Analyst
Alyminum diss. total mgiL.  0.075 ICP EPA 200.7 ~
Aluminum diss. total mg/L 0.005 GFAAEPA202.2
Boron diss. 1.234 total mg/L. 0.050 ICP EPA 200.7 09/16/98 sd
Copper diss. total mg/L 0.005 ICPEPA 2007
Copper diss. total mg/L 0.002 GFAAEPA 220.2
lron diss. 11.931 total mg/L 0.020 ICP EPA 200.7 09/16/98 sd
Iron diss. total mg/L 0.010 GFAAEPA 2362
Manganese diss. 2.626 total mg/L 0.005 ICP EPA 200.7 09/16/98 sd.
Nickel diss. total -mg/L. 0.005 GFAAEPA 2432
Nickel diss. 0.781 total mg/L 0.020 ICP EPA 200.7 9/16/98 sd
Potassium diss. 1.490 total mg/L 0.050 ICPEPA 200.7 09/16/98] sd
Silica diss. total mg/l 0.050 ICP EPA 200.7
Sodium diss. 21.400 total mgfl 0.070 ICP EPA 200.7 09/16/98 sd
Sodium diss. total mg/L  0.0005 GFAAEPA 2732

TSD 000304
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WATER ANALYSIS REPORT CIPS Central Laboratory

ROUTINE
Sample Description  Hutsonville Power Station composite
EB-2 ‘grab

Lab ID# : wWag-563

Sample Date 08/27/98 Time Sampled Sampler D,

Report Date T 09/16/98 - .

Approved by ___L : . . D Check if Entered
Results to: John Romang  Jacque Bush '

Inorganic Analysis " Report

i Results _ Units Limit Method Test Date/ Analyst

pH lab units 0.1 EPA 150.1 )

Sp Conductivity lab 39 umho 1 EPA 120.1 08/31/98] ij
Alkalinity, P ND mght. as CaCO3 1 EPA 310.1 08/31/98 Ij
Alkalinity M ND mg/L as CaCO3 1 EPA 310.1 08/31/98 Ij
Bicarbonate HCO3 mg/l. 1 EPA 310.1

Carbonate mg/L. 1 EPA 310.1

Hydroxide mag/l. 1 EPA 310.1

Calcium ND mg/L 1 EPA 130.2 08/31/98] |
Chloride ND i mg/l 1 EPA-300.0 (IC) 09/04/98 nm
Hardness, total ND mg/t. as CaCO3 1 EPA 130.2 08/31/98 lj
Hardness, ca ND mg/L as CaCO3 1 EPA 130.2 08/31/98 lj
Hardness, mg ND mg/L as CaCO3 1 EPA 130.2 08/31/98 lj
Magnesium ND magil 1 EPA 130.2 08/31/98 1}
Residue, TSS mg/L 5 EPA 160.2

Residue, TDS 30 . mgh 10 EPA 160.1 08/31/98] |j
Silica mg/L 0.001 EPA 370.2

Sulfate 2 mg/L 5 " 7 "EPA 300.0 (IC) | """09/04/98 m
Sulfate mg/L 5 EPA 3754

TOC mg/L 0.5 EPA 415.2
Oil & Grease mg/l 2 EPA 1664

Report .

Metals Analysis _ Results Units Limit Method Test Date  Analyst
Aluminum diss. tofal mg/l.  0.075 ICP EPA 200.7
Aluminum diss. total mg/L 0.005 GFAAEPA202.2
Boron diss. ND . total mg/L 0.050 ICP EPA 200.7 09/16/98 sd
Copper diss. total mg/L 0.005 ICP EPA 200.7
Copper diss. total . mg/L. 0.002 GFAAEPA220.2
iron diss. 1.398 total mg/L 0.020 ICP EPA 200.7 09/16/98 sd
Iron diss. total mg/L 0.010 GFAA EPA236.2
Manganese diss. 0.039 total - mglt 0.005 ICP EPA 200.7 09/16/98 sd
Nickel diss. '0.012 totai -mg/L 0.005 GFAAEPA243.2 9/16/98 sd
Nickel diss. total ma/it 0.020 ICP EPA 200.7 ]
Potassium diss. ND total mg/L 0.050 ICP EPA 200.7 09/16/98 sd
Silica diss. total mg/L 0.050 ICP EPA 200.7
Sodium diss. 0.211 total mg/L. 0.070 ICP EPA 200.7 09/16/98 sd
Sodium diss. total mg/l 0.0005 GFAAEPA273.2

Note: ND denotes result below detection limit

TSD 000305
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WATER ANALYSIS REPORT CIPS Central Laboratory .

ROUTINE
Sample Description ~ Hutsonville Power Station composite
GP-13 s ) grab

Lab ID# wW38-573 .

Sample Date T o8n27mE Time Sampled Sampler ID

Report Date T 09/16m8 -

Approved by SD _ [0 check if Entered

Results to: John Romang  Jacque Bush '

Inorganic Analysis ' Report

Results Units Limit Method Test Date/ Analyst

pH lab units 0.1 EPA 150.1

Sp Conductivity lab 716 umho 1 - EPA120.1 08/31/98 lj
Alkalinity, P ND mg/L as CaCO3 1 EPA 310.1 08/31/98 lj
Alkalinity, M 136 mgll as CaCO3 1 EPA 310.1 08/31/98 lj
Bicarbonate HCO3 mgl/L 1 EPA 310.1

Carbonate mg/L 1 EPA 310.1

Hydroxide mg/L 1 : EPA310.1

Calcium © 108 mg/L 1 EPA 130.2 08/31/98 ]
Chloride 29 mg/L 1 EPA 300.0 (IC) 09/04/98 m
Hardness, total 390 mg/L as CaCO3 1 EPA 130.2 08/31/98 Ij
Hardness, ca 270 mgiLas CaCO3 1 EPA 130.2 08/31/98 ]
Hardness, mg 120 mg/L as CaC0O3 1 EPA 130.2 08/31/38 lj
Magnesium 29 mg/L 1 EPA 130.2 08/31/98 ]
Residue, TSS mg/l 5 EPA 160.2

Residue, TDS 554 mg/L 10 EPA 160.1 . 08/31/98{ - |j:
Silica mg/l 0.001 EPA 370.2

Sulfate 104 . mag/L 5 EPA 300.0 (IC) 09/04/98 m
Sulfate mg/L 5 EPA 3754
TOC mg/L . 05 EPA 4152
Oil & Grease mg/L 2 EPA 1664

, Report

Metals Analysis Results Units  Limit Method Test Date ~ Analyst
Aluminum diss. total mg/L 0.075 . ICP EPA200.7
Aluminum diss. total mg/L 0.005 GFAAEPA202.2
Boron diss. 0.226 tota! mg/L 0.050 ICP EPA200.7 09/16/98 sd
Copper diss. total mglt 0.005 ICPEPA200.7 |
Copper diss. total mg/lL 0.002 GFAAEPA220.2
Iron diss. ND total mgiL 0.020 ICP EPA 200.7 09/16/98| sd
Iron diss. total mg/L 0.010 GFAAEPA236.2
Manganese diss. 0.005 “total mg/L 0.005 ICP EPA200.7 09/16/98 sd
Nickel diss. ND total ' -mgiL 0.005 GFAAEPA243.2 9/16/98 sd
Nickel diss. total mg/L 0.020 ICP EPA 200.7
Potassium diss. 0.530 total mg/L 0.050 ICP EPA200.7 09/16/98 sd
Silica diss. total mg/L 0.050 ICP EPA 200.7
Sodium diss. 3.994 total mgiL 0.070 ICPEPAZ200.7 09/16/98 sd
Sodium diss. total mg/L 0.0005 GFAAEPA273.2

Note: ND denotes result below detection limit

TSD 000306



WATER ANALYSIS REPORT CIPS Central Labaratory
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ROUTINE
Sample Description  Hutsonville Power Station compaosite
GP- 14 grab

Lab ID# W38-574 _

Sample Date T o08R7/98 Time Sampled Sampler ID

Report Date T 09116/98

Approved by SD [J Check if Entered
Resuits to: . John Romang  Jacgue Bush

Inorganic Analysis Report

Results Units Limit Method Test Date/ Analyst

pH lab units 0.1 EPA 150.1

Sp Conductivity lab 900 umho 1 EPA 120.1 08/31/98 ij
Alkalinity, P 32 mg/Las CaCO3 1 EPA 310.1 08/31/98 lj
Alkalinity, M 336 mg/L as CaCO3 1 EPA 310.1 08/31/98 lj
Bicarbonate HCQ3 mgfL 1 EPA 3101 '

Carbonate mg/L 1 EPA 310.1

Hydroxide mg/L 1 EPA 310.1 :
Calcium 128 mgfL 1 EPA 1302 08/31/98 lj
Chloride 26 mg/L 1 EPA 300.0 (IC) 09/04/98]
Hardness, total 560 mg/L as CaCO3 1 EPA 130.2 . 08/31/98 ]
Hardness, ca 320 mg/L as CaCO3 1 EPA 130.2 08/31/98 lj
Hardness, mg 240 mg/L as CaCO3 1 EPA 1302 08/31/98 lj
Magnesium 58 mg/L 1 EPA 130.2 08731798 lj
Residue, TSS i mg/L 5 EPA 160.2

Residue, TDS 620 mg/L ‘10 EPA 160.1 08/31/98 ]
Silica mg/L 0.001 EPA 3702

Sulfate 52 mg/L 5 -EPA-300.0 (IC) -09/047/98] m
Suifate mg/L 5 EPA 3754
TOC mg/L 0.5 EPA 4152

Oil & Grease mg/L 2 EPA 1664

Report

Metals Analysis Results Units  Limit Method Test Date  Analyst
Aluminum diss. total mgfl. 0.075 ICP EPA 200.7
Aluminum diss. total mg/L. 0.005 GFAAEPA2022
Boron diss. 0.066 total mglL 0.050 ICP EPA 200.7 09/16/98 sd
Copper diss. total mg/L 0.005 ICP EPA 200.7 !
Copper diss. total mg/L 0.002 GFAAEPA2202
fron diss. 0.126 total mg/L 0.020 ICP EPA 200.7 09/16/98|- sd
lron diss. total mg/L 0.010 GFAAEPA236.2
Manganese diss. 0.925 . total mg/L 0.005 ICP EPA 200.7 09/16/98)-  sd
Nickel diss. 0.014 total .mg/L 0.005 GFAAEPA2432 9/16/98 sd
Nickel diss. total mg/L 0.020 ICP EPA 200.7
Potassium diss. 3.499 total mg/l 0.050 ICP EPA 200.7 09/16/98 sd
Silica diss. total mg/l. 0050 ICP EPA200.7
Sodium diss. 5.281 total mag/l. 0.070 ICP EPA 200.7 09/16/98 sd
Sodium diss. total mglL 0.0005 GFAAEPA273.2 -

Note: ND denotes result below detection limit

TSD 000307
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WATER ANALYSIS REPORT CIPS Central Laboratory

Note: ND denotes result below detection limit

ROUTINE
Sample Description Hutsonville Power Station composite
GP-15 grab

Lab iD# W98-575

Sample Date 08/27/98 Time Sampled Sampler ID

Report Date 09/16/98

Approved by SD {7 check if Entered

Results to: John Romang  Jacque Bush

Inorganic Analysis Report

Results Units Limit Method Test Date/ Analyst

.pH lab units 0.1 EPA 150.1

Sp Conductivity lab 884 umho 1 EPA 120.1 08/31/98 U]
Alkalinity, P ND mg/L as CaCO3 1 EPA 310.1 08/31/98 ]
Alkalinity, M 232 mg/L as CaCO3 1 EPA 310.1 08/31/98 lj
Bicarbonate HCO3 mg/L 1 EPA 310.1

Carbonate mg/L 1 EPA 310.1

Hydroxide mg/L 1 EPA 3101

Calcium 140 mg/l. 1 EPA 130.2 08/31/98 i
Chloride 34 mg/L 1 EPA 300.0 (IC) 09/04/98 m™m
Hardness, total 500 mg/L as CaCO3 1 EPA 130.2 08/31/98 ]
Hardness, ca 350 mg/L as CaC03 1 EPA 130.2 08/31/98 i
Hardness, mg 150 mg/l as CaCO3 1 EPA 130.2 08/31/98 lj
Magnesium 36 mg/t 1 EPA 130.2 08/31/98 i
Residue, TSS .mg/L 5 EPA 160.2

Residue, TDS- 646 mo/L 10 EPA 160.1 08/31/98 j
Silica mg/l 0.001 EPA 3702
Suffate 125 mglL 5 . EPA300.0(iC) | ---09/04798] m
Suifate mg/L 5 EPA 3754

TOC mg/L 0.5 EPA 415.2

Qil & Grease mg/L 2 EPA 1664

Report

Metals Analysis Results Units  Limit Method TestDate  Analyst
Aluminum diss. fotal mg/L 0.075 ICP EPA200.7

Aluminum diss. total mgfL 0.005 GFAAEPA2022

Boron diss. 0292 total mg/L ~ 0.050 ICP EPA200.7 09/16/98 sd
Copper diss. total mgl/L 0.005 ICP EPA200.7

Copper diss.’ total mg/L 0.002 GFAAEPA 220.2

lron diss. 0.028 total mg/L 0.020 ICP EPA 2007 09/16/98 sd
Iron diss. total mg/L. 0.010 GFAAEPA236.2

Manganese diss. 0.013 total mgiL 0.005 ICP EPA200.7 09/16/98 sd
Nickel diss. ND total .mg/L 0.005 GFAAEPA243.2 9/16/98 sd
Nickel diss. total mg/L. 0.020 ICP EPA 200.7

Potassium diss. 0.795 total mg/L 0.050 ICP EPA 2007 09/16/98 sd
Silica diss. total mg/L. 0.050 ICP EPA 2007

Sodium diss. 4.048 - total mg/L 0.070 ICP EPA 200.7 09/16/98 sd
Sodium diss. total mg/L 0.0005 GFAAEPA273.2

TSD 000308
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WATER ANALYSIS REPORT ciPs Central Laboratory
ROUTINE

Sample Description  Hutsonville Power Station composite
GP-16 grab

Lab ID# W98B-576
-Sample Date 08/27/98 Time Sampled Sampler ID

Report Date 09/16/98

Approved by ___Sb [J Chec i Entered -
Resuits to: John Romang  Jacgue Bush

Inorganic Analysis Report

Resuits Units Limit Method Test Date/  Analyst

pH lab units 0.1 EPA 150.1

Sp Conductivity lab 957 umho 1 EPA 120.1 08/31/98 ]
Alkalinity, P ND mg/l.as CaCO3 1 EPA 310.1 08/31/98 Ij
Alkalinity,M 244 mg/l as CaCO3 1 EPA 310.1 08/31/98 ]
Bicarbonate HCQ3 mglt 1 EPA 310.1

Carbonate mgfL 1 EPA 310.1

Hydroxide mg/L 1 EPA 310.1

Calcium 168 mg/L 1 EPA 130.2 08/31/98 j
Chloride 52 mg/iL 1 EPA 300.0 (IC) 09/04/98 m
Haroness, total 530 mg/L as CaC03 1 EPA 1302 08/31/98 {j
Hardness, ca 420 mg/L as CaCO3 1 EPA 1302 08/31/98 ]
Hardness, mg 110 mg/t. as CaCO3 1 EPA 130.2 08/31/98 ]
Magnesium 26 mglt 1 EPA 130.2 08/31/98 lj
Residue, TSS mg/L 5 EPA 160.2

Residue, TDS 674 mg/L 10 EPA 160.1 08/31/98 4§
Silica mg/L 0.001 EPA 370.2

Sulfate 104 mglL 5 " EPA300.0 (IC) 09/04/98] mm
Sulfate mg/L 5 EPA 3754

TOC mg/L 0.5 EPA 415.2

Oil & Grease mg/L 2 EPA 1664

Report

Metals Analysis Results Units  Limit Method: Test Date  Analyst
Aluminum diss. total mg/L. 0.075 ICP EPA200.7 Il
Aluminum diss. total mg/L. 0.005 GFAAEPA202.2

Boron diss. 0.213 total mg/L 0.050 ICP EPA 200.7 09/16/98 sd
Copper diss. total mg/L 0.005 ICP EPA200.7

Copper diss. total mg/L 0.002 GFAAEPA220.2

Iron diss. ND total mg/L 0.020 ICP EPA200.7 09/16/98 sd
Iron diss. total mgfl. 0010 GFAAEPA236.2

Manganese diss. 0.012 total mg/L 0.005 ICP EPA 2007 09/16/98 sd
Nickel diss. ND fotal -mg/L 0.005 GFAAEPA2432 9/16/98 sd
Nickel diss. total ma/L. 0.020 ICP EPA 200.7

Potassium diss. 0.441 total mg/L. 0.050 ICP EPA 200.7 09/16/98 sd
Silica diss. total mg/L 0.050 ICP EPA 200.7

Sodium diss. 4,182 total mg/L 0.070 ICP EPA 200.7 09/16/98 sd
Sodium diss. total mg/L. 0.0005 GFAAEPA2732

Note: ND denotes resuilt below detection limit

TSD 000309



WATER ANALYSIS REPORT ciPs Central Laboratory

ROUTINE
Sample Description  Hutsonville Power Station : composite
GP-17 grab
Lab ID# wW98-577
Sample Date 08/27/98 . Time Sampled Sampler ID
Report Date 09/16/98
Approved by ] s _ [J Check if Entered
Results to: John Romang  Jacque Bush
Inorganic Analysis : Report
Results Units Limit Method Test Date/  Analyst
pH lab units 0.1 EPA 150.1
Sp Conductivity lab 692 umho 1 EPA 120.1 08/31/98 ij
Alkalinity, P ND mg/L as CaCO3 1 EPA 310.1 08/31/98 ij
Alkalinity,M 104 mg/L as CaCO3 1 EPA 310.1 08/31/98 ]
Bicarbonate HCO3 mg/L 1 EPA 310.1
Carbonate ’ mg/l 1 EPA 310.1
Hydroxide mg/l 1 EPA 310.1
Calcium ' 100 : mafL 1 EPA 130.2 08/31/98| |
Chloride 36 mg/L 1 EPA 300.0 (IC) 09/04/98 m
Hardness, total 320 mg/L as CaCO3 1 EPA 130.2 08/31/98 lj
Hardness, ca 250 mg/lL as CaCO3 1 EPA 130.2 08/31/98 ij
Hardness, mg 70 mg/L as CaCO3 1 EPA 130.2 08/31/98 [
Magnesium 17 mg/t 1 EPA 130.2 08/31/98 [
Residue, TSS mg/L 5 EPA 160.2
Residue, TDS 596 mg/L 10 EPA 160.1 08s31/98| - i’
Silica . mg/L 0.001 EPA 370.2 .
“Sulfate 83 mg/L 5 - EPA 300.0 (IC) ----09/04/38 m
Sulfate mg/L 5 EPA 3754
-TOC mg/L 0.5 EPA 4152
Oil & Grease mg/L 2 EPA 1664
Report
Metals Analysis Results Units  Limit Method TestDate  Analyst
Aluminum diss. total mg/L 0.075 ICP EPA 200.7
Aluminum diss. total mg/L 0.005 GFAAEPA202.2 .
Boron diss. 0.291 total mg/L 0.050 ICP EPA 200.7 09/16/98 sd
Copper diss. total mg/L 0.005 [CP EPA 200.7
Copper * diss. total mg/L 0.002 GFAAEPA220.2
lron diss, ND total mg/L 0.020 ICP EPA200.7 09/16/98 sd
lron diss. total mg/l. 0.010 GFAAEPA236.2
Manganese diss. 0.099 total mg/L 0.005 ICPEPA200.7 09/16/98 sd
Nickel diss. ND total -mg/L 0.005 GFAAEPA2432 9/16/98 sd
Nickel diss. total mg/L 0.020 ICPEPA200.7
Potassium diss. 0.942 total mg/lL 0.050 ICP EPA200.7 09/16/98 sd
Silica diss. total . mghit 0.050 ICP EPA 200.7
Sodium diss. 3.444 total mg/L 0.070 ICP EPA200.7 09/16/98 sd
Sodium diss. total mg/L 0.0005 GFAAEPA273.2

Note: ND denotes result below detection limit

TSD 000310
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WATER ANALYSIS REPORT CIPS Central Laboratory

ROUTINE .
Sample Description  Hutsonville Power Station composite
GP-18 grab
Lab iD# wW98-578
Sample Date 08/27/98 Time Sampled Sampler iD
Report Date T 09/16/98
Approved by SD . {JJ Check i Entered
Resuits to: John Romang  Jacque Bush
Inorganic Analysis ' Report
. Resuits Units Limit Method Test Date/ Analyst
pH lab units 0.1 EPA 150.1
Sp Conductivity lab 742 umho 1 EPA 1201 08/31/98 lj
Alkalinity, P ND mag/lL as CaCO3 1 EPA 310.1 08/31/98 lj
Alkatinity M 160 mg/L as CaCO3 1 EPA 310.1 08/31/98 lj
Bicarbonate HCO3 mgfL 1- EPA 310.1
Carbonate ] mgiL 1 EPA 310.1
Hydroxide mg/L 1 EPA 310.1
Calcium 120 mglL 1 EPA 130.2 08/31/98 Ij
Chloride 32 mg/L 1 EPA 300.0 (IC) 09/04/98 m
Hardness, total 400 mg/l.as CaCO3 1 EPA 130.2 08/31/98 i
Hardness, ca 300 mg/l as CaCO3 1 EPA 130.2 08/31/98 lj
"Hardness, mg 100 mgft as CaCO3 1 EPA 130.2 08/31/98 ]
Magnesium - 22 mg/L 1 EPA 1302 08/31/98 i
Residue, TSS mg/l. 5 EPA 160.2
Residue, TDS 558 mg/L 10 - EPA 160.1 08/31/98 [
Silica mglL 0.001 EPA 3702
Sulfate 83 —-mg/L 5 -EPA 300.0 (IC) -~ 09/04/98 m
Sulfate - mg/L 5 EPA 375.4
TOC mg/L 0.5 EPA 415.2
Oil & Grease mg/L 2 EPA 1664
Report
Metals Analysis Results Units  Limit Method Test Date . Analyst
Aluminum diss. . total mg/iL 0.075 ICP EPA 200.7
Aluminum diss. total mg/L 0.005 GFAAEPA2022
Boron diss. 0.280 totaf mg/L 0.050 [ICP EPA200.7 09/16/98 sd
Copper diss. total mg/L 0.005 ICP EPA200.7
Copper diss. total mag/L 0.002 GFAAEPA2202
Iron diss. ND total mg/L 0.020 ICP EPA 200.7 09/16/98 sd
Iron diss. total mg/L 0.010 GFAAEPA236.2
Manganese diss. 0.010 total mg/L 0.005 ICPEPA200.7 09/16/98 sd
Nickel diss. ND total -mgiL 0.005 GFAAEPA2432 9/16/98 sd
Nickel diss. total mgfL 0.020 ICP EPA 2007
Potassium diss. 0.547 total mg/L 0.050 ICP EPA200.7 09/16/98 sd
Silica diss. total mg/L 0.050 ICP EPA200.7
Sodium diss. 3.471 total mg/L 0.070 ICP EPA 200.7 09/16/98
Sodium diss. total ) mg/L  0.0005 GFAAEPA273.2

Note: ND denotes result below detection limit

TSD 000311
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WATER ANALYSIS REPORT cCIPs Central Laboratory

ROUTINE
Sample Description  Hutsonville Power Station composite
EB-1 grab

Lab D# wW98-579 .

Sample Date .08/28/98 Time Sampled Sampler ID

Repart Date 09/16/98

Approved by sD ] Check if Entered
Results to: John Romang  Jacque Bush '

Inorganic Analysis Report

Results Units Limit Method Test Date/ Analyst

pH lab , units 0.1 EPA 150.1

Sp Conductivity lab 25 umho 1 EPA 120.1 08/31/98 ij
Alkalinity, P ND mg/L as CaCO3 1 EPA 310.1 08/31/98 lj
Alkalinity, M ND mg/t asCaC03 v £PA 310.1 - 08/31/98 ]
Bicarbonate HCQO3 mg/L 1 EPA 310.1

Carbonate mg/L 1 EPA 310.1

Hydroxide mg/L 1 EPA 3101

Calcium 4 mg/L 1 'EPA 1302 08/31/98] |
Chloride ND mg/L 1 EPA 300.0 (IC) 09/04/98 m
Hardness, total 40 mg/it as CaCO3 1 EPA 130.2 08/31/98 lj
Hardness, ca 10 mg/l as CaCO3 1 EPA 130.2 08/31/98 lj
Hardness, mg 30 mg/L as CaCO3 1 EPA 130.2 08/31/98 ij
Magnesium 7 mg/L 1 EPA 130.2 08/31/98 lj
Residue, TSS mgfl 5 EPA 160.2 .
Residue, TDS - ND mg/lL 10 EPA 160.1 08/31/98 lj
Silica : mgfit 0.001 EPA 370.2

Sulfate 1 mgit S EPA 300.0 (IC) 09/04/98 m
Sulfate mg/L 5 EPA 375.4 :

TOC mg/L 0.5 EPA 4152

Qil & Grease mg/lL 2 EPA 1664

Report

Metals Analysis Results Units  Limit "Method -TestDate  Analyst
Aluminum diss. total mg/L 0.075 ICP EPA 200.7
Aluminum diss. total mg/L 0.005 GFAAEPA2022
Boron diss. 0.053 total mg/L 0.050 ICP EPA 200.7 09/16/98 sd
Copper diss. total mg/L 0.005 ICP EPA 200.7
Copper diss. total mg/L 0.002 GFAAEPA 220.2

tron diss. ND total mg/L 0.020. ICP EPA 200.7 09/16/98 sd
Iron diss. ) total mg/L 0.010 GFAAEPA236.2
Manganese diss. 0039 - total mg/L 0.005 ICP EPA 200.7 09/16/98 sd
Nickel diss. 0.005 total -mg/L 0.005 GFAAEPA 2432 9/16/98 sd
Nickel -diss. total mg/L 0.020 {CP EPA 200.7
Potassium diss. ND total mg/L 0.050 ICP EPA 200.7 09/16/98 sd
Silica diss. total mg/L 0.050 ICP EPA 200.7

Sodium diss. ND total mg/L 0.070 ICP EPA 200.7 09/16/98 sd
Sodium , diss. total mg/l.  0.000S GFAAEPA 2732

Note: ND denotes result below detection limit

TSD 000312
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WATER ANALYSIS REPORT CIPS Central Laboratory

ROUTINE
Sample Description  Hutsonville Power Station composite
GP-20 grab

Lab ID# w3a8-580

Sample Date T 0B28/98 Time Sampled Sampler ID

Report Date 09/16/98

Approved by ____§2___ D Check if Entered
Results to: John Romang  Jacque Bush

Inorganic Analysis Report

Results Units Limit Method Test Date/  Analyst

pH lab _ units 0.1 EPA 150.1

Sp Conductivity lab 1096 umho 1 EPA 120.1 08/31/98 U]
Alkalinity, P 16 mg/L as CaCO3 1 EPA 3101 08/31/98 ]
Alkalinity,M 192 mg/L as CaCO3 1 EPA 310.1 08/31/98 lj
Bicarbonate HCQ3 mg/L 1 EPA 310.1

Carbonate mg/L 1 EPA 310.1

Hydroxide mg/L 1 EPA 310.1

Calcium 164 mg/L 1 EPA 130.2 08/31/98 )
Chloride 29 mgiL 1 EPA 300.0 (IC) 09/04/98 m
Hardness, total 560 mgfL as CaCQ3 1 EPA 130.2 08/31/98 lj
Hardness, ca 410 'mg/L as CaCO3 1 EPA 130.2 08/31/98 ]
Hardness, mg 150 mg/l. as CaCO3 1 EPA 130.2 08/31/98 ]
Magonesium 36 mgiL 1 EPA 130.2 08/31/98 ]
Residue, TSS mg/L 5 EPA 160.2

Residue, TDS 810 mg/L 10 EPA 160.1 08/31/98 ]
Silica ma/lL 0.001 EPA 370.2

Suifate 344 mg/L 5 - TEPA 300.0 (IC) 09/04/98 m
Sulfate mg/L 5 EPA 375.4

TOC mg/L 0.5 EPA 4152

Oil & Grease mg/L 2 EPA 1664

Report

Metals Analysis Results Units  Limit Method Test Date  Analyst
Aluminum diss. tatal mg/L 0.075 ICP EPA 200.7
Aluminum diss. total mg/lL  0.005 GFAAEPA202.2

Boron diss. 14.878 total mg/L 0.050 ICP EPA 200.7 09/16/98 sd
Copper diss. total mg/L 0.005 ICP EPA 200.7
Copper diss. total mg/L 0.002 GFAA EPA 220.2

Iron diss. ND total mg/L 0.020 ICP EPA 200.7 09/16/98 sd
Iron diss. total mg/L 0.010 GFAA EPA 236.2

Manganese diss. 4.079 total mg/L 0.005 ICP EPA 200.7 09/16/98 sd
Nickel diss. 0.009 total -mg/L 0.005 GFAA EPA 243.2 9/16/98 sd
Nickel diss. total mg/l 0.020 ICP EPA 200.7

Potassium diss. 4.825 total mg/L 0.050 ICP EPA 200.7 09/16/98 sd
Silica diss. total mg/L 0.050 ICP EPA 200.7
Sodium diss. 28.469 total mg/L 0.070 ICP EPA 200.7 09/16/98 sd
Sodium diss. total mg/L 0.0005 GFAA EPA273.2

Note: ND denotes result below detection limit

TSD 000313




WATER ANALYSIS REPORT cIPs Central Laboratory

ROUTINE
Sample Description  Hutsonville Power Station composite
GP-20D - grab
Lab ID# W3g8-581 . '
Sample Date T o08r8Ie8 Time Sampled Sampler ID
Report Date "~ 09/16/98
Approved by ___sb - [7] Checx if Entered
Results to: John Romang  Jacque Bush
Inorganic Analysis Report
Resuits Units Limit Method Test Date/ Analyst
pH lab . units 0.1 EPA 150.1
Sp Conductivity lab 1066 umho 1 EPA 120.1 08/31/98] " |
Alkalinity, P 8 mgl. as CaCO3 1 EPA 310.1 08/31/98 U]
Alkalinity, M 220 mg/L. as CaCO3 1 EPA 310.1 08/31/98 lj
Bicarbonate HCO3 mg/L 1 EPA 3101 |
Carbanate mg/L 1 EPA 310.1
Hydroxide mg/L 1 EPA 310.1
Caicium 168 mg/L 1 EPA 130.2 08/31/98 Iy
Chloride 31 : mglL 1 EPA 300.0 (IC) 09/04/98)| mn
Hardness, total 550 mgfl.as CaCO3 1 EPA 130.2 08/31/98 lj
Hardness, ca 420 mg/L as CaCO3 1 EPA130.2 08/31/98] |
Hardness, mg 130 mg/L as CaCO3 1 EPA 130.2 08/31/98 ]
Magnesium 31 mg/L 1 EPA 130.2 08/31/98 Ij
Residue, TSS mg/L 5 EPA 160.2
Residue, TDS 700 mg/L 10 EPA 160.1 08/31/98 lj.
Silica mg/l 0.001 : EPA 370.2
Sultate T 33 mgiL. 5 " EPA 300.0 (IC) T09/04/98] mm
Suifate - mg/L 5 EPA 3754
TOC mg/L 0.5 EPA 415.2
Qil & Grease mo/L 2 EPA 1664
~ Report
Metals Analysis Results Units  Limit Method Test Date  Analyst
Aluminum diss. total mg/lL 0.075 ICP EPA200.7
Aluminum diss. ~ total mgl.  0.005 GFAAEPA2022
Boron diss. 12.868 total mg/L 0.050 ICP EPA200.7 09/16/98| sd
" Copper diss. total mgl.  0.005 ICP EPA200.7
Copper - diss. total “mgll 0.002 GFAAEPA220.2
iron diss. 0.029 total mg/l. 0.020 ICP EPA 200.7 09/16/98| sd
Iron diss. total mg/l. 0.010 GFAAEPA 236.2
Manganese diss. 2.020 - total mg/L 0.005 ICP EPA200.7 09/16/98 sd
Nickel diss. 0.007 fotal .mgl. = 0.005 GFAAEPA2432 9/16/98 sd
Nickel diss. total mg/l 0.020 ICP EPA 200.7
Potassium diss. 3.810 total ) mg/L 0.050 ICP EPA 200.7 09/16/98 sd
Silica diss. total mgfl 0.050 ICP EPA200.7
Sodium diss. 21.397 total mg/L 0.070 ICP EPA 200.7 09/16/98} sd
Sodium diss. total mg/L.  0.0005 GFAAEPA273.2

Note: ND denotes resuit below detection limit

TSD 000314
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WATER ANALYSIS REPORT CIPS Central Laboratory

ROUTINE
Sample Description  Hutsonville Power Station composite -
GP - 20F grab

Lab ID# w9a8-582

Sample Date T par2s/es Time Sampled Sampler ID

Report Date T 0916/98 -

Approved by SD [0 Check it Entered
Results to: John Romang  Jacque Bush

Inorganic Analysis Report

Results Units Limit Method Test Date/  Analyst

-pH lab units 0.1 EPA 150.1

Sp Conductivity lab 1066 umho 1 EPA 120.1 08/31/98 lj
Alkalinity, P 8 mg. as CaCO3 1 EPA 310.1 _ 08/31/98] i
Alkalinity,M 224 mgh as CaCO3 1 EPA 310.1 08/31/98 i .
Bicarbonate HCQO3 mg/l. 1 EPA 310.1

Carbonate mg/L 1 EPA 310.1

Hydroxide mg/L. 1 EPA 310.1

Calcium 180 . mglL 1 EPA 1302 08r31/98 -
Chioride 29 mgfL 1 EPA300.0 (IC) | 09/04/98] m
Hardness, total : 560 mgl as CaC0O3 1 EPA 1302 08/31/98 ]
Hardness, ca 420 mg/l as CaC03 1 EPA 1302 08/31/98 lj
Hardness, mg 140 mg/L as CaCO3 1 EPA 1302 08/31/98] |
Magnesium 34 mg/l 1 EPA 1302 08/31/98 lj
Residue, TSS mg/L 5 EPA 160.2

Residue, TDS 848 mgl/L 10 EPA 180.1 08/31/98 lj
Silica - mglt 0.001 EPA 370.2

Sulfate ' 302 mg/L 5 "EPA300.0 (IC) 09/04/98] rm
Sulfate " mglL 5 EPA 375.4

TOC mg/L 0.5 EPA 415.2

Oil & Grease . mg/L 2 ] EPA 1664

Report )

Metals Analysis Results Units  Limit Method Test Date  Analyst
Aluminum diss. totat mg/L 0.075  ICP EPA 2007
Aluminum diss. . total mg/L 0.005 GFAAEPA202.2
Boron diss. 13.248 total . mgfL 0.050 ICP EPA200.7 09/16/98 sd
Copper diss. total mg/l. 0.005 ICP EPA 2007
Copper diss. total mg/l. 0.002 GFAAEPA2202
tron . diss. 0.031 total mglL  0.020 ICPEPA2007 09/16/98| sd
Iron diss. fotal mgfi. 0.010 GFAAEPA236.2
Manganese diss. 2.006 total mg/L 0.005 [ICP EPA 200.7 09/16/98 sd
Nickel diss. 0.007 total " -mglb 0.005 GFAAEPA2432 9/16/98 sd
Nickel diss. total mg/L 0.020 ICP EPA 200.7
Potassium diss. 4.609 total mg/L. 0.050 ICP EPA200.7 09/16/98 sd
Silica diss. total mg/l 0.050 ICP EPA200.7

Sadium diss. 25.810 total mgll. 0.070 ICP EPA 200.7 09/16/98 sd
Sodium diss. : total mglL.  0.0005 GFAAEPA273.2

Note: ND denotes result below detection limit

TSD 000315
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WATER ANALYSIS REPORT CIPS Central Laboratory
ROUTINE

Sample Description  Hutsonville Power Station composite
GP-21 grab
Lab ID# wW98-583 :
Sample Date 08/28/938 Time Sampled Sampler ID
Report Date T 09116/38
Approved by s [ Check if Entered
Results to: John Romang  Jacque Bush
Inorganic Analysis Report
' Results Units Limit Method Test Date/ Analyst
pH lab » units 0.1 EPA 150.1
Sp Conductivity lab 1913 umho 1 EPA 120.1 08/31/98 Ij
Alkalinity, P 12 mg/L as CaCO3 1 EPA 310.1 08/31/98 lj
Alkalinity, M 228 mg/Las CaCO3 1 EPA 310.1 08/31/98 fj
Bicarbonate HCO3 mg/L 1 EPA 310.1
Carbonate mg/L 1 EPA 310.1
Hydroxide ma/lL 1 EPA 310.1
Calcium 356 mg/L 1 EPA 130.2 08/31/98 ]
Chlonde 27 mg/L 1 EPA 300.0 (IC) 09/04/98 m
Hardness, total 1180 mg/L as CaCO3 1 EPA 130.2 08/31/98 Ij
Hardness, ca 890 mg/L as CaCO3 1 EPA 130.2 08/31/98 lj
Hardness, mg 300 mg/L as CaC03 1 EPA 1302 08/31/98 fj
Magnesium 72 mg/L 1 EPA 1302 08/31/98 ij
Residue, TSS mg/L 5 EPA 160.2
Residue, TDS 1754 mg/L 10 EPA 160.1 08/31/98 l
Silica mg/L 0.001 EPA 3702
Sulfate 7 mg/lL - 5 EPA 300.0 (IC) 09/04/98 nm
Sulfate mg/L 5 EPA 375.4
TOC mgfL 0.5 EPA 4152
Qil & Grease mg/L 2 EPA 1664
Report
Metals Analysis Resuits Units  Limit Method Test Date  Analyst
Aluminum diss. total mg/t. 0.075 ICP EPA 200.7
Aluminum diss. total mg/L 0.005 GFAA EPA202.2
Boron diss. . 13.910 total mg/L 0.050 ICP EPA 200.7 09/16/98 sd
;.. Copper diss. total mg/t. 0.005 ICP EPA 200.7
" . Copper diss. total mgll.  0.002 GFAAEPA2202
iron diss. 0.085 total mg/L 0.020 ICP EPA 200.7 09/16/98 sd
- lron diss. total mg/L. 0.010 GFAAEPA236.2
Manganese diss. 5.397 total mg/L 0.005 ICP EPA 200.7 09/16/98 sd
Nickel diss. 0.007 total -mg/L 0.005 GFAA EPA243.2 9/16/98 sd
Nickel diss. total mg/L 0.020 ICP EPA 200.7
Potassium diss. 0.836 total mg/L 0.050 ICP EPA 200.7 09/16/98 sd
Silica diss. total mg/L 0.050 ICP EPA 200.7
Sodium diss. 31.620 total mg/L 0.070 ICP EPA 200.7 09/16/98 sd
Sodium diss. total mag/L 0.0005 GFAAEPA273.2

Note: ND denotes resuit below detection limit

TSD 000316
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WATER ANALYSIS REPORT cCIPS Central Laboratory
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. ROUTINE
Sample Description Hutsonville Power Station composite
GP-23 grab

Lab ID# W38-584

Sample Date 08/28/98 Time Sampled Sampler ID

Report Date T 0916598

Approved by SD [] check if Entered
Resuits to: John Romang  Jacque Bush

Inorganic Analysis Report

Results Units Limit Method Test Date/ Analyst

pH lab ) units 0.1 EPA 150.1

Sp Conductivity lab 2330 umho 1 EPA 120.1 08/31/98 lj
Alkalinity, P . ND mglLas CaCO3 1 EPA 3101 08/31/98 j
Alkalinity M 292 mg/l as CaCO3 1 EPA 310.1 08/31/98 lj
Bicarbonate HCO3 mg/L 1 EPA 310.1

Carbonate mg/L 1 EPA 310.1

Hydroxide mg/L 1 EPA 3101

Calcium 440 mg/L 1 EPA 1302 08/31/98 lj
Chloride 23 mg/L 1 EPA 300.0 (IC) 09/04/98 m
Hardness, total 1440 mg/ll. as CaCO3 1 EPA 130.2 08/31/98 lj
Hardness, ca 1110 mg/lLas CaC03 1 EPA 130.2 08/31/98 j
Hardness, mg 330 mg/l as CaCO3 1 EPA 130.2 08/31/98 ij
Magnesium 79 mg/L 1 EPA 130.2 08/31/98 ]
Residue, TSS mg/L 5 EPA 160.2

Residue, TDS 2210 mg/L 10 EPA 160.1 08/31/98 ]
Silica mall 0.001 EPA 370.2

Sulfate 927 mg/L S - EPA"300.0 (IC) | ——~109/04/98 m
Sulfate . mg/L 5 EPA 3754

TOC mg/lL 0.5 EPA 4152

Qil & Grease mgit 2 EPA 1664

Report

Metals Analysis Results Units  Limit Method Test Date  Analyst
Aluminum diss. total mg/L 0.075 ICP EPA 200.7
Aluminum diss. total mg/l = 0.005 GFAAEPA202.2

Boron diss. 30.207 total mglL 0.050 ICP EPA 2007 09/16/98 sd
Copper diss. total mg/lL  '0.005 ICPEPA200.7

Copper diss. total mg/L 0.002 GFAA EPA 220.2

lron diss. 0402 total mg/L 0.020 ICPEPA 200.7 09/16/98 sd
lron diss. total mg/lL 0.010 GFAA EPA236.2

Manganese diss. 2.680 total - mg/L 0.005 - ICP EPA 200.7 09/16/98 sd
Nickel diss. ND total -ma/L 0.005 GFAAEPA243.2 9/16/98 sd
Nickel diss. total mg/L 0.020 ICP EPA 200.7
Potassium diss. 19.898 total mg/L 0.050 ICP EPA200.7 09/16/98 sd
Silica diss. total mg/L 0.050 ICPEPA 200.7
Sodium diss. 58.502 total mg/L 0.070 ICP EPA200.7 09/16/98 sd
Sodium diss. total ma/l 0.0005 GFAAEPA2732

Note: ND denates result below detection limit

TSD 000317
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WATER ANALYSIS REPORT CIPS Central Laborato

ROUTINE .
Sample Description  Hutsonville Power Station composite
LP-1 . grab

Lab iD# W98-585

Sample Date 08/28/98 Time Sampled Sampler ID

Report Date T 0916/98 -

Approved by SD (] Checkif Entered

Results to: John Romang  Jacque Bush

Inorganic Analysis Report :

Resuits Units Limit Method Test Datel/ Analyst

pH lab units 0.1 EPA 150.1 '

Sp Conductivity Iab 1955 umho 1 EPA 120.1 08/31/98 i
Alkalinity, P 116 mg/L as CaC03 1 EPA 310.1 - 08/31/98 i
Alkafinity M 136 mg/lL as CaC03 1 EPA 310.1 08/31/98 lj
Bicarbonate HCO3 ma/t 1 EPA 3101 )

Carbonate mg/L 1 EPA 310.1

Hydroxide _ mgll 1 EPA 310.1

Calcium 384 mg/L 1 EPA 1302 08/31/98 jj-
Chiloride 42 mg/L 1 EPA 300.0 (IC) - 09/04/98| mn
Hardness, total 990 mgl.as CaCO03 1 EPA 130.2 08/31/98 lj
Hardness, ca 960 mg/L as CaCO3 1 EPA 130.2 08/31/98 {1
Hardness, mg 30 mg/L as CaCO3 1 . EPA 130.2 08/31/98 lj
Magnesium 7 mg/L 1 EPA 130.2 08/31/98 ij
Residue, TSS ) mglL 5 EPA 160.2

Residue, TDS 1832 mg/L 10 EPA 160.1 08/31/98 lj
Silica mg/L 0.001 EPA 3702

Sulfate 792 mglL 5 EPA 300.0 (IC) 02/04/98] mm
Suifate mg/L 5 EPA 3754
TOC mg/L 0.5 "EPA 4152
Qil & Grease mgl. 2 EPA 1664

Report

Metals Analysis Results Units  Limit Method Test Date  Analyst
Aluminum diss. total mg/L 0.075 ICP EPA 200.7
Aluminum diss. totat ma/l. 0.005 GFAAEPA2022
Boron diss. 27.876 total mg/l. 0.050 ICP EPA200.7 09/16/98| sd
Copper diss. total mg/L. 0.005 ICP EPA200.7
Copper diss. total mgil 0002 GFAAEPA2202
Iron diss. ND total mgl. 0020 ICP EPA200.7 09/16/98
fron diss. total mg/L 0.010 GFAAEPA236.2
Manganese diss. 0.006 total ‘mgit 0.005 ICP EPA200.7 09/16/98
Nickel diss. 0.005 total -mg/L 0.005 GFAAEPA243.2 9/16/98 sd
Nickel diss. total mg/L 0.020 ICP EPA 200.7
Potassium diss. 85.718 total mg/L. 0.050 ICPEPA200.7 09/16/98 sd
Silica diss. total mg/L 0.050 ICP EPA 200.7
Sodium diss. 31.442 total mg/L. 0.070 ICP EPA 200.7 09/16/98 sd
Sodium diss. total mg/L 0.0005 GFAAEPA273.2

Note: ND denotes result below detection limit

TSD 000318
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WATER ANALYSIS REPORT CIPS Central Laboratory

ROUTINE
Sample Description  Hutsonville Power Station composite
LP-2 grab

Lab ID# W98-586 :

Sample Date -08/28/98 Time Sampled _ Sampler ID

Report Date 09/16/98

Approved by SD {(J Check if Entered
Results to: John Romang  Jacgue Bush

Inorganic Analysis Report _

Results Units Limit Method Test Date/ Analyst

pH lab units 0.1 EPA 150.1

Sp Conductivity lab 2330 umho 1 EPA 120.1 08/31/98 lj
Alkalinity, P 1200 mg/L as CaCO3 1 EPA 310.1 08/31/98]  §
Alkalinity,M 164 mg/L as CaCO3 1 EPA 310.1 08/31/98] i
Bicarbonate HCO3 mgil. 1 EPA 310.1

Carbonate mgiL 1 EPA 310.1

Hydroxide mg/L 1 EPA 310.1

Calcium 552 mg/L 1 £PA 1302 08/31/98 §
Chloride 32 mg/L 1 EPA 300.0 (IC) 09/04/98 m
Hardness, total 1450 mg/L as CaCO3 1 EPA 130.2 . 08/31/98 i
Hardness, ca 1380 mall as CaCO3 1 EPA 1302 08/31/98 li
Hardness, mg 70 mg/L as CaCO3 1 EPA 130.2 08/31/98 lj
Magnesium A mgiL 1 EPA 130.2 08/31/98 ]
Residue, TSS mg/L 5 £PA 160.2

Residue, TDS 2378 mg/L 10 - "EPA160.1 08/31/98]  |j
Silica mafL 0.001 EPA 370.2

Sulfate 9390 mg/L 5. EPA 300.0 (IC) |” ~ '09/04/98 m
Sulfate mg/L S - EPA375.4

TOC mg/L 0.5 EPA 415.2

Oil & Grease mg/L 2 EPA 1664

. Report

Metals Analysis Results Units  Limit Method TestDate  Analyst
Aluminum- diss. total mg/lL” 0075 ICPEPA200.7
Aluminum diss. _ total mg/L 0.005 GFAAEPA 2022
Boron diss. 52.896 total mg/L 0.050 ICPEPA200.7 09/16/98 sd
Copper diss. ~ total mg/L  0.005 ICPEPA200.7 «
Copper diss. total mgl. 0002 GFAAEPA220.2

- lron diss. ND total ‘ maiL 0.020 ICPEPA200.7 09/16/98] . sd

Iron diss. total mg/L 0.010 GFAA EPA 236.2
Manganese diss. 0.014 total mg/L. 0.005 ICPEPA200.7 09/16/98 sd
Nickel diss. 0.007 total mg/l 0.005 GFAAEPA 2432 9/16/98 sd
Nicket diss. ____ total mg/L  0.020 ICP EPA200.7
Potassium diss. 45.640 total mgiL  0.050 ICP EPA200.7 09/16/98 sd
Silica diss. total mg/L 0.050 ICPEPA200.7
Sodium diss. = 16.078  total mg/.  0.070 ICPEPA200.7 09/16/98| sd
Sodium diss. total mg/lL  0.0005 GFAA EPA273.2

Note: ND denotes result below detection limit

TSD 000319
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