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JOHNSONVILLE STEAM PLANT - ASH POND - SOIL AND FOUNDATION EXPLORATION

The soil investigation on the above project, authorized July 3, 1969,
by W. N. Calvert, was carried out during the period of July 7-24, 1969,
and included six undisturbed sample borings and 14 auger holes.

The stratigraphy of this site indicates the presence of a surficial
river alluvium, of Pleistocene to recent age, consisting of silts or
clays, which grade into sand and gravel. The recent alluvium, accord-
ing to a 1948 exploration, is up to 70 feet thick in the flood plain,
and bedrock is the Camden chert, which consists of blocks of chert
parted by clay seams.

Dike Foundation and Partial Embankment

Six undisturbed borings, US-1 through US-6, were drilled along the
centerline and lakeside of the dike between stations 30+00 and 75+00,
on approximately 900-foot centers. The plan of the soils investiga-
tion is shown on laboratory drawing 605-B~143. At the time of the
exploration, fill was placed to about elevation 366, and original

soil was encountered between elevations 355 and 358. Laboratory
drawing 605-B-144 shows the profile of the foundation and that of
partial fill. Only one of these borings, US-1, extended into the

sand gravel layer at elevation 354. 1In boring US-2, a one-foot layer
of non-plastic, silty gravel, representing surface material above the
original soil, exists between elevations 357 and 358. With the excep-
tion of a fully saturated silt layer of low plasticity, ML, in boring
US-1, practically all soils according to the Unified System classified
lean clay, CL, of tan to medium gray color. By particle size distri-
bution, these are clayey silts with liquid limits from 34 to 45 per-
cent and plastic indices averaging about 17 percent. The sand fraction
is as low as 4 percent and as high as 21 percent. Dry densities range
from about 90 pef to 107 pcf. Void ratios vary from 0.6 to 0.9.

The lake level during July fluctuated from elevation 356.5 to 358.1,
with an average of 357.2. A water table in the dike foundation was
not encountered but was expected between elevations 350 and 355.
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Selected samples obtained from both the foundation and completed por-
tions of the dike embankment were tested for shear strength. Results
of unconsolidated-undrained Q and saturated consolidated-undrained R
tests show a fairly wide range of friction angles and cohesion. Over-
all, there is a similarity of index and engineering properties of fill
and foundation soils, despite slightly higher density-compaction of
the £fill. Under Q-test conditions, foundation soils are of moderately
low to medium strength; under R-test conditions, medium shear strength
is indicated.

Laboratory testing of index and engineering properties of foundation
and embankment soils is tabulated in the attached ''Summary of Labora-
tory Test Data -~ Ash Dike Foundation."

Borrow Soils

Of primary interest are soils from borrow area A in the settlement
pond area within the dike, comprising approximately 88 acres. Mod-
erately high moisture contents were encountered in soils from the
south and west portions, as established in borings AHP-1, -2, -3, -4,
and -14. In the northeastern sector of the area, which is boggy in
places, the water table is shallow, and high natural moisture contents
are common. These are gray to blue, lean clays, as found in AHP-8
through AHP-12. The borrow soil profile is shown in laboratory draw-
ing 605-FF-145.

To date most of the borrowing is concentrated on the southern end and
along the western edge of the pond area. Surface elevations at the
time of the exploration ranged from 345 to 355, and the water table
was established between elevations 335 and 346, indicating the avail-
ability of about 10 additional feet of suitable soils in the immediate
area. Suitable soils from the south end, comprising 40 acres, will
yield about 550,000 cubic yards. The wet northeastern half of the
area will require special attention to reduce moisture contents to
within acceptable limits. Upon careful drying, this area can produce
about 0.5 million cubic yards.

The two classes of borrow soils determined have very similar charac-
teristics in particle size distribution, plasticity, and compactibility
except that class I is somewhat leaner and therefore has a maximum
density two pounds higher than class II soils. A slight increase in
the friction angle under triaxial R test conditions is also noted.
About 80 percent of the borrow will be of class I. A minor discrepancy
exists in the comparison of the penetration resistance of the two soil
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classes at optimum moisture. The leaner class I soils have about
100 psi less resistance than class II soils.

A substitute borrow area, B, was located in the vicinity of the old
campground and would entail a hauling distance of about 7,000 feet.
Twelve acres of soils yielding 300,000 cubic yards are available.
These soils are generally dry of optimum and consist of lean to medium
clays. The soil profile of borrow area B is shown in laboratory draw-
ing 605-B-146.

Laboratory testing of the two borrow classes included consolidated-
undrained R test at two percent moisture above optimum. Shear test
results show friction angles within less than two degrees of each
other and of similar values for cohesion.

Laboratory testing of index and engineering properties of borrow soils
are tabulated in the attached "Summary of Laboratory Test Data - Borrow
Soil Classes."

Evaluation

The soil foundation of the dike for the ash settlement pond presently
under construction is composed of alluvial, lean clay of medium plasti-
city and low permeability, grading into sand and gravel of undetermined
depth.

The scope of this exploration only warranted drilling to shallow depth
to compare properties of the original subsoil with those of the already
placed and compacted fill. Limited testing indicates adequate and
equal strength of both foundation and fill, with the foundation being
slightly weaker. Isolated pockets of subsoils of pronounced weakness
which were noted had been excavated by construction crews prior to the
exploration. This investigation did not reveal any particular unstable
foundation conditions.

The area inside the dike and the old campground area will yield well
over one million cubic yards of additiomal fill. Portions of the
borrow material, especially from the northeast section of the pond,
will require considerable drying before they can be compacted to the
required density.

A laboratory approximation of the stability of 1 on 2 embankment inside
slope, based on the critical circle through the toe, resulted in

Fg = 1.6. Below elevation 365, the outside slope of six horizontal to
one vertical is considered adequate.
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Proposed design values are as follows:

Foundation
Triaxial Q Triaxial R Strength
Density Strength Saturated
Y 123 pcf " 4° friction 140 friction
Ys 126 pcf 0.40 tsf cohesion 0.40 tsf cohesion
Embankment
Yw 123 pef 4° friction 12° friction
Ys 126 pcf 0.50 tsf cohesion 0.50 tsf cohesion

J. C, McCraw

‘l. ROL:ARC

Attachments
CC (Attachments):
R. O. Lane, SMW-K
H. H. Mull, 603 UB-K




JOHNSONVILLE STEABIIE!NT - ASH DIKE FOUNDATION™

SUMMARY OF LARORATORY TEST DATA

Atterberg Limits

*Foundation soils below average elevation 356.

Soil  Natural __ Grain Size Analysis ~ Liquid Plasticity
Elevation Symbol Moisture Gravel Sand Silt Clay Diop Limit Index
% % % % % mm % %
Boring US-1, Station 75+00 E, Surface Elevation 365.0
362.0-359.7 CL 19.6 9 37 34 20 -- 28.8 9.3
357.0-355,0 ML 28.7 0 1 79 20 - 31.0 5.5
Boring US-2, Station 67+00 L, Surface Elevation 366.0
364.0-361.6 CL 21.3 0 6 50 44 -~ 43.3 18.2
358.0-356.3 GM 14.6 45 31 22 9 . 006 NP NP
356.3-355.8 CL 21.6 0 12 47 41 -- 37.7 17.3
354.0-351.6 CL 24.8 0 8 48 44 -- 38.1 17.2
Boring US-3, Station 59+50, 8 Ft. Left, Surface Elevation 366.0
364.0-362.1 CL 19.1 0 8 50 42 -- 40.3 16.4
360.0-357.8 CL 24,6 0 15 44 41 -- 38.3 15.7
356.0-355.5 CL 24,4 0 31 35 34 - 30,3 12.5
355.5-353.6 CL 21.0 0 21 43 36 -- 34.6 17.4
352.0-351.0 CL 26.5 0 10 45 45 -- 42,7 19.1
© 351.0-349.6 CL 25.0 0 6 50 44 -~ 46.1 22.6
Boring US-4, Station 50+00 &, Surface Elevation 366.5
363.5-362.4 CL 21.7 0 14 4ty 42 -- 38.0 16.0
358.5-356.1 CL 26.3 0 11 49 40 -- 39.2 16.3
354.5-352.2 CL 23.8 0 5 52 43 -- 40,7 18.7
Boring US-5, Station 39+00 &, Surface Elevation 367.5
364.5-363.1 CL 21.8 0 8 51 41 -~  43.4 17.5
359.5-357.1 CL 27.3 0 10 45 45 -- 40,5 19.2
355.5-354,0 CL 22,1 0 16 42 42 - 39.8 16.5
Boring US-6, Station 30+00 E, Surface Elevation 365.5
362.5-361.0 CL 22.4 0 11 53 36 - 38.8 15.2
357.5-355.3 CL 22.3 0 16 39 45 .- 35.2 16.3
353.5-352.2 CL 27.0 0 4 52 44 -~ 45.3 19.7

Void  Triaxial Q Triaxial R
Density Ratio @ C [y

pcf Deg. tsf Deg. tsf
108.2 0.535

93.3 0.805 35.6 .91
97.9 0.727 23.3 .25
107.1 0.598

98.1 0.732 3.3 0.90

102.1 0.651

97.4 0.737 16.7 .35
97.7 0.720 2.7 0.44
102.7 0.641 9.6 .74
96.6 0.762 7.5 0.38

98.8 0.719

104.8 0.617

96.2 0.763 2.7 0.38 15.7 40
102.1 0.676

97.7 0.739 22,0 0.80 6.7 .9
94,2 0.802 9.1 0.17

104.6 0.611

98.4 0.726 16.5 .26
102.7 0.634 15.2 .58
89.6 0.904
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