




































































































































































appropriate tests should be made to determine its behavior
when wet. Based on these determinations, a stability
analysis through the embankment would provide an estimate of
predicted stability. For the intake and spillway sections,
a similar analysis is needed, together with an evaluation of
the potential for differential settling. Unequal subsidence
could be caused by differences in consolidation
characteristics of the debris and the pillow lava.

Depending on the tests and the findings about the lithologic
variability of the debris under the proposed structure, the
wise course might be to completely excavate the debris from
the area of the dam site.
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PART ©
POTENTIAL HAZARD OF LANDSLIDES IN THE RESERVOIR AREA
6.1 The Bliss Landslide

From an engineering point of view, the harmful effects
of some landslides can be mitigated without any particular
knowledge of their origin and physical nature. On the other
hand, many landslides are large and have been formed under
conditions of geology, topography, or climate, such that the
complex causes for their existence and behavior must be
understood if damaging effects are to be avoided or
controlled (Varnes, 1978, p. 26-28).

The Bliss landslide is an example of a geologically
complex landslide that will require considerable
exploration, testing, and analysis before it is adequately
understood (see Deficiency W-2, Appendix A). An
understanding of the landslide is necessary for further
consideration of the A. J. Wiley Hydroelectric Project
because of the possible effect of the proposed reservoir in
aggravating landslide movements. The potential hazard of
increased movements above the level of the proposed
reservoir is particularly worrisome because of private
property near the foot of the landslide, because of the
presence of public roads, and because of the possible risk
to the town of Bliss, which lies near the head of the
slide. Landslide movements might also cause a loss in
reservoir capacity--conceivably, even a catastrophic
displacement of reservoir water by sudden large-scale
collapse of the landslide area.

The Bliss landslide forms the right-hand wall of the
canyon about a mile upstream from the A. J. Wiley site,
rising from the Snake River to the canyon rim at Bliss,
about 500 feet higher (fig. 14). The surface of the slide
is dominated by blocks of Root Lake clay, but blocks that
have slumped from sediments of the Glenns Ferry Formation
and from lava flows that form the canyon rim are found in
the upper part.

The slide covers half a square mile. A conspicuous
bench at an altitude of 2,925 feet extends across most of
its width, such that the part descending to the Snake River
has a gradient of about 22 percent, and the slope above the
bench has a gradient of about 15 percent. Because the top
of the Banbury Basalt in the area is at an altitude of 2,875
feet, and because the Banbury is undoubtedly present beneath
the landslide (Part 4.2), the bench is possibly a topo-
graphic expression of the comparatively resistant Banbury,
concealed by at least 50 feet of landslide deposits.
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Figure 14.--Sketch map of the area around the Bliss
landslide showing the town of Bliss, Idaho, on poorly
consolidated sediments, surrounding lava flows of
McKinney Basalt that form the canyon rim to the west and
south (pattern), and a line of seeps that trends
northwestward near the head of the landslide.
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The Bliss landslide apparently owes its existence to
the presence of a subdued hill of poorly consolidated
sediments (Glenns Ferry Formation and Tuana Gravel), which
rises a few feet above surrounding lava flows of McKinney
Basalt (fig. 14). The hill is part of the interfluve
between the ancestral canyons of the Wood River and the
Snake River (fig. 2). Because the weak sedimentary deposits
that make up the hill are not protected by a cap of McKinney
lava flows, they are vulnerable to erosion and are,
accordingly, subject to slumping where exposed on the steep
slope of the canyon wall. Indeed, failure by slumping is a
common feature in the same deposits on the opposite side of
the canyon.

The topographic relations of the McKinney lava flows to
the hill of older sedimentary deposits at Bliss suggest that
the lava flows may have once extended across the upper part
of the landslide area, but perhaps only as a narrow band.
This inference would be strengthened if McKinney pillow lava
is found to be concealed at the toe of the landslide, as
discussed in Part 4.2. Nonetheless, the presence of Root
Lake clay throughout the area of the landslide is convincing
evidence that the landslide area had approximately reached
its present dimensions when the clay was being deposited--
hence, perhaps even earlier when the pillow lava was being
formed. The most significant outcrop of Root Lake clay in
this regard is found near the head of the slide at an
altitude between 3,150 and 3,175 feet, a height nearly equal
to the highest deposits of Root Lake (outcrop no. 4
described in Part 3.3). In short, the landslide is an old
geologic feature, dating back to the time of Root Lake.

The evidence that the landslide is o0ld is curious
because at least some parts of the slide are still active
today. Continuous movement up to the present time might be
expected to have produced an even larger area of
disturbance, given the presence of Root Lake clay near the
highest reach of the slide. Perhaps portions of the slide
have moved at unequal rates. The place of greatest recent
movement is on a scarp that trends northwestward across the
upper part of old U.S. Highway 30. Displacement on the
scarp has dropped the pavement downward several feet since
the road was built.

Current movement in the upper part of the Bliss
landslide may be induced in part by water that seeps out in
the slide area below Bliss at an altitude of 3,000 feet
(fig. 14). The seeps are along the trend of the scarp
mentioned above. Water usually contributes to the movement
of landslides by increasing shear stress (the added weight
of the water) and by reducing shear strength (decreased
intergranular friction, softening, and the like). It is
common knowledge in the area that discharge from the seeps
has increased with growing use of septic tanks at Bliss, and
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this observation is seemingly supported by odors at the
seeps themselves. However, according to records at the U.S.
Geological Survey district office in Boise, the ground-water
level at Bliss is not far below the seeps—-namely, at an
altitude of 2,974 feet. Thus, although it appears likely
that the seeps consist largely, or entirely, of effluent
from Bliss, and that the management of sewage at Bliss may
be contributing to landslide movements, natural sources for
the seeps are also possible. In short, an understanding of
seepage as related to the Bliss landslide requires further
investigation.

Water is also contributed to the Bliss landslide from
above as waste-irrigation water, which spills over the
canyon rim at a place about half a mile south of Bliss.
This water, of course, is seasonal.

In spite of the existence of sources of water in the
upper part of the Bliss landslide, the actual cause--or
causes--of contemporary movements is uncertain. Thus,
further investigation of the landslide is needed before the
interaction of the proposed reservoir with the slide can be
evaluated. In other words, even if the landslide is active
by reason of existing natural or external causes, it is
necessary to evaluate how the proposed project might
aggravate existing conditions. Then, if adverse impacts can
be anticipated, control procedures should be proposed and
evaluated for their feasibility, effectiveness, and cost.

The applicant's present understanding of the Bliss
landslide is based only on geologic mapping, although
"drilling and testing is planned . . . to assure continued
resistance of the hillside to large scale failure" (letter
of Carter B. King to Ralph I. Clements, March 17, 1980).
The geologic problem presented by the Bliss landslide is not
whether it is indeed resisting failure, but whether the
landslide will fail during the 1life of the A. J. Wiley
Hydroelectric Project, whether failures can be expected to
be caused by the project, and whether failures represent a
potential risk to the project itself.

Detailed guidance for investigating the Bliss Landslide
is given in a recent book published by the Transportation
Research Board (Schuster and Krizek, 1978). The chapters
dealing with field investigation, measurement of strength
properties, and methods of stability analysis are
particularly relevant. An investigation of the Bliss
landslide is warranted not only because it has a long
geologic history and is currently active, but also because
reservoirs that encroach on poorly consolidated deposits of
the kind found at the Bliss landslide commonly aggravate
existing instability and promote more extensive failure
(Dupree and Taucher, 1974; Jones, Embody, and Peterson,
1961; Lane, 1967; Schuster, 1979).
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The proposed reservoir would cover and saturate the
lower 80 feet of the Bliss landslide. Thus, some
disturbance by calving and sliding of blocks of Root Lake
clay in the lower part of the slide appears to be
inevitable, although the actual extent of failure can be
expected to be influenced by subsurface conditions.
Concealed deposits of McKinney pillow lava, for example,
might limit surface deformation. Thus, the influence of
subsurface conditions must be determined by making suitable
field investigations (for example, core drilling and seismic
surveys) and by completing an adequate stability analysis.

Subsurface conditions are also likely to be of special
interest in evaluating the effect of the proposed reservoir
on the stability of the upper part of the Bliss landslide.
Exposed features indicate that large rotated blocks of the
Glenns Ferry Formation are present, probably resting on
steeply dipping slippage surfaces.

Of particular concern in the upper part of the
landslide is the position of the Banbury Basalt, which
underlies the Glenns Ferry Formation. If the concealed
Banbury is relatively near the front of the slide, at
position A in figure 15, it can be expected to increase the
stability of the upper part of the landslide-—at least in
the sense of providing a relatively resistant buttress to
movements that may begin at a higher level. On the other
hand, if the Banbury is deeply buried by the upper part of
the landslide, lying at position B in figure 15, or if it is
below the reach of existing slippage surfaces, it would
provide little or no resistance. In this circumstance,
movements in the upper part of the slide might be propagated
to the lower part. An even greater potential danger is that
calving at the reservoir might advance upward to the head of
the landslide, perhaps leading to enlargement of the slide
by headward retreat.

Elsewhere along the canyon of the Snake River, some
large landslides in the Glenns Ferry Formation seem to have
formed by sudden failure of massive sections of the canyon
wall, thus producing widespread sheets of debris in lowland
areas. Good examples may be seen in a landslide that covers
about 2 1/2 square miles in an area 2-3 miles northwest of
King Hill and on the north side of the canyon at the head of
Indian Cove. Therefore, large-scale instantaneous collapse
of the Bliss landslide is possible, even though large slides
of more or less coherent masses are more generally to be
expected primarily in indurated rocks (Mdller, 1968).
Because of the potential hazard, it would be prudent to
evaluate the likelihood of widespread failure of the Bliss
landslide by making a complete stability analysis. Sudden
large-scale collapse of the landslide could displace a
substantial part of the proposed reservoir. In this event,
the displaced water almost surely would overtop the dam.
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Figure 15.--Representative profile of the Bliss landslide
showing two hypothetical positions of concealed Banbury
Basalt: A, close to the front of the slide; and B,

deeply buried by the upper part. The vertical scale is
exaggerated by a factor of two.
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6.2 Other Landslides, or Potential Landslides,
That Could Reduce Reservoir Capacity

Scattered deposits of Root Lake clay in the area of the

proposed reservoir either have areas of active landslides or
are potentially unstable. Landslides in these outcrops are
not a significant hazard to existing land uses, but each of
the deposits represents some risk in maintaining reservoir
capacity. The deposits are listed here in the belief that
the possible loss of reservoir capacity and its implied
economic cost should be evaluated when making a full
assessment of the proposed project.

1.

Root Lake clay covers about half a square mile on the
left side of the canyon in the middle reach of the
proposed reservoir (Wl/2 sec. 20, T. 6 S., R. 13 E.,
Bliss quad.). A small part of the outcrop is an active
landslide. The toe of the landslide, together with the
lower reach of the clay, would form about 3,000 feet of
shoreline.

Root Lake clay, mantled by Melon Gravel, defines the
steep left bank of the Snake River about 4 1/2 miles
above the dam site (river bend between sec. 21 and sec.
28, T. 6 S., R. 13 E., Bliss quad.). The steepest part
of the outcrop is an active landslide. The proposed
reservoir would cover the lower 40 feet of the outcrop,
and the overlying 65 feet of clay would likely be
subject to slumping.

In the area of the former siphon for the King Hill Canal
(SE1/4 sec. 28, SW1/4 sec. 27, and NW1/4 sec. 34, T. 6
S., R. 13 E., Hagerman quad.) about 6,500 feet on the
left side of the river is subject to active landsliding
because of a deposit of Root Lake clay. The disturbed
area currently reaches 175 feet above the river. The
proposed reservoir would raise the water level from 10
to 25 feet., Saturation and weakening of the toe of this
extensive landslide area can be expected to promote
further slumping of the clay.
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: SCHEDULEZ A

Deficiencies found in the application for license for the A. J.
Wiley Project No. 2845 :

Exhibits L and N:

The following information should be lncluded in
Exhibits L and/or N:

1. Determine and describe the permeability of the basalt, and other
foundation materials, and the extent of the clayey material in
the right abutment which must be removed prior to embankment
construction, and the estimated cost of removal and material
replacement.

2. Plans and cost of foundation treatment necessary to prevent
excessive pore pressure from causing excessive leakage and/or
instability of downstream embankment. The plans should be
based upon physical tests of all foundation materials,

Exhibit S

1. The soil survey proposed in the Exhibit S and requested in
staff's March 17, 1980, letter must be conducted in order to
determine the scope and requirements of the mitigation plan
to be developed for riparian vegetation within the proposed
reservoir.,

2. Identify the species of riparian vegetation which would be
lost as a result of the project..
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Exhibit V

l.

A description, in sufficient detail as appropriate, of the
existing rights-of-way and transmission lines located in the
vicinity of the proposed project to include physical descrip-
tion, technical drawings and illustrations.

A discussion, in sufficient detail, of the extent to which any
of the existing rights-of-way and/or transmission lines could
be used. The discussion should include paralleling a portion
of, or the entire length of, any single line or lines and/or
the underbuilding of an existing or new structure.

The archeological survey must be completed, along with a list
of eligible properties for the National Register of Historic

Places and a mitigation plan for these properties.

Exhibit W

1.

Under =~lternatives to the proposed action, the Applicant should
discuss the systematic procedure used to arrive_at the spec1f1c
site for the transmission line.

Provide thorough stability analyses (including liquefaction
potential) of the Bliss slide area and the adjacent Bruneau
(Root Lake) -Formation between the existing river channel and
the canyon rim, based upon actual soil properties and in situ
pore pressure., Based on the results of the above studies,
determine and discuss the potential for the probability of
occurrence of natural and project-induced landslides in those
areas, and proposed mitigation measures to be conducted and
their cost.

Describe the location and extent of the old buried Snake River
canyon and the material within that burried canyon (basalt,
alluvium, etc.) Also describe the potential leakage and discuss
the probability of occurrence of project-induced leakage through
that buried canyon, and proposed measures to mitigate and their
cost.,

Provide a classification, by a qualified stratigrapher, of the
geologic units at the project, based on all surface and subsur-~
face explorations and testing.
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APPENDIX B

" United States Department of the Interior

GEOLOGICAL SURVEY
BOX 25046 M.S.__913
DENVER FEDERAL CENTER
DENVER, COLORADO 80225

January 30, 1980

Idaho Power Company

Attention: Mr. James E. Bruce, President
Box 70

1220 Idaho Street

~Boise, Idaho 83707

Subject: A. J. Wiley Project No. 2845, Bliss, Idaho

Dear Mr. Bruce:

For some time, I have been aware of your interest in building the earth dam
that is the subject of this letter, but I have hesitated to write because a

. formal application for a license seemed remote. Now, I understand that your
application to the Federal Energy Regulatory Commission may not be far off.
Thus, I am prompted to raise my concern about certain geologic aspects of the
A, J. Wiley site in the hope that these aspects will not be overlooked in
future proceedings. My concern centers on the site itself and on the geology
of the reservoir.

I understand the proposed site to be on the Snake Fiver near the middle of
Section 12, T. 6 S., R. 12 E., although you may have now narrowed your choice
of location more closely because of recent drilling and field studies. From
an early report (A J Wiley Hydro Electric Development . . . Interim Report,
June 5, 1953), I know that you are aware that the choice of a safe site depends
critically on the geology. That is, a site a short distance downstream or
upstream would have distinctly different geologic features. The reason for
these differences is that several kinds of geologic deposits are found along
this stretch of the river (H. E. Malde and H. A. Powers, Geologic map of the
Glenns Ferry-Hagerman area, west-central Snake River Plain, Idaho: U.S.
Geological Survey Miscellaneous Geologic Investigations Map I-696, 1°972).
Moreover, a former course of the Snake River, which is filled with pillow lava
to a depth of 500 feet, is intercepted by the present canyon in this area

(H. E. Malde, History of Snake River canyon indicated by revised stratigraphy
of Snake River Group near Hagerman and King Hill, Idaho: U.S. Geological Survey
Professional Paper 644-F, 1971). By a curious coincidence, a still earlier
ancestral canyon of the Snake River in this area is filled to a depth of several
hundred feet with lacustrine clay of the Bruneau Formation (H. E. Malde, The
canyons of western Idaho, the Snake River Plain, and the Bonreville Flood, in

» International Association for Quaternary Research, VII Congress Guidebook for
Field Conference E, Northern and Middle Rocky Mountains, p. 90-103, 1965; H. E.
Malde, Snake River Plain, in The Quaternary of the United States, Princeton
University Press, p. 255-263, 1965).

ONE HUNDRED YEARS OF EARTH SCIENCE IN THE PUBLIC SERVICE
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In the case of the canyon-filling pillow lava, otherwise known as the
McKinney Basalt, I assume that finding its position and trend on both

sides of the present canyon would be necessary because all of it would

need to be removed from the dam site., Also, it would be unsafe to leave
any remnants of pillow lava upstream that are connected through the canyon
walls with the concealed canyon downstream, or with the present Snake River.

Clay of the Bruneau Formation may make for engineering problems at the

dam site, as recognized in your 1953 report, depending on its permeability
and its mechanical properties when wet. These possible problems, if not
controllable by engineering design, could not be avoided by choosing another
site in this reach of the canyon. The clay is continuous along the right

- (north) bank except where it is replaced by the deep £fill of pillow lava.

The Bruneau Formation presents another hazard upstream in the area of the
proposed reservoir, namely the threat of augmented landsliding in the canyen
wall under Bliss. A massive landslide, reaching from river level to the
canyon rim, and occupying about half a square mile below Bliss, has been
sporadically active for many years. Weakening this landslide by saturating
its toe with water, a circumstance that could not be avoided in the presence
of a reservoir, would clearly increase the risk of landsliding. Experience
at other reservoirs where this phenomenon has been observed, suggests that
landsliding below Bliss might be augmented to a disastrous degree.

From vour current studies, I assume that you now have detailed geologic
information on the possible problems that I have outlined here. In that
my perception of the problems is predicated on my general geologic studies
of some years back, I would welcome the opportunity to review your detailed
findings in the event that these are made available to the public.

Sincerely yours,

Jaatef L Zr2alile

Harold E. Malde

cc: Ronald A. Corso, Federal Energy Regulatory Commission
Vincent D. Sullivan, U.S. Department of the Interior
Idaho Public Utilities Commission
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Des. E-18 APPENDIX 573

FIELD PERMEABILITY TESTS IN BOREHOLES

Designation E-18

1. Scope.—This designation describes water tests for determining
the approximate values of permeability of individual strata penetrated by
borings. The reliability of the values obtained depends on the homo-
geneity of the stratum tested and on certain restrictions of the mathe-
matical formulas used. However, if reasonable care is exercised in
adhering to the recommended procedures, useful results can be obtained
during ordinary boring operations.

Another procedure for computing permeability is found in Geology
Report G-97!, which is available from the Engineering and Research
Center. Either procedure is acceptable. When submitting permeability
test results, the formulas used should be included with the data.

2. Apparatus.—These tests are not required for construction control;
therefore, the apparatus is not listed in the field laboratory equipment
list, designation E~4,

(1) For open-end tests (fig. 18~1), a drill rig or other means
of excavating a borehole and driving pipe casing is needed. (Note:
Drilling mud or other additives must not be used in unconsolidated
materials.) A watermeter, pressure gage, pump, and the necessary
water pipe and connections are also required.

(2) For packer tests (fig. 18-2), a supply of packers, perforated
water pipe, and necessary fittings are needed in addition to the
equipment listed under (1) above.

3. Water.—The following tests are of the pumping-in type, that is,
they are based on measuring the amount of water accepted by the ground
through the open bottom of a pipe or through an uncased section of the
hole. Unless clear water is used, these tests are invalid and may be
grossly misleading. The presence of even small amounts of silt or clay
in the added water will result in plugging of the test section and give
permeability results that are too low. By means of a settling tank or a
filter, efforts should be made to assure that only clear water is used.
It is desirable for the temperature of the added water to be higher than
ground-water temperature, so as to preclude the creation of air bubbles
in the ground which may greatly reduce the acceptance of water.

4. Open-End Tests.—(a) Procedure.—Figures 18-1 (A) and (B)
show tests made through the open end of a pipe casing which has been

1 “Permeability Tests Using Drill Holes and Wells”, Geology Report No. G-97,
Research and Geology Division, Bureau of Reclamation, January 3, 1951.
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Figure 18-1.—An open-end pipe test for soil permeability which can be made
in the field. PX-D-16267.
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Figure 18-2.—The packer test for soil permeability. PX-D-4785.

sunk to the desired depth and which has been carefully cleaned out
just to the bottom of the casing. When the hole extends below the ground-
water table, it is recommended that the hole be kept filled with water
during cleaning and especially during withdrawal of tools to avoid
squeezing of soil into the bottom of the pipe. After the hole is cleaned
to the proper depth, the test is begun by adding clear water through
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a metering system to maintain gravity flow at a constd4nt head. In tests
above the water table (fig. 18—1 (B)) a stable, constant level is rarely
obtained and a surging of the level within a few tenths of a foot at a
constant rate of flow for about 5 minutes is considered satisfactory.

If it is desired to apply pressure to the water entering the hole, the
pressure, in units of head, is added to the gravity head as shown in figures
18-1 (C) and (D). Measurements of constant head, constant rate of
flow into the hole, size of casing pipe, and elevations of top and bottom
of casing are recorded. The permeability is obtained from the following
relation determined by electric analogy experiments:

_ 0
k's.er M

where: k= permeability,
Q =constant rate of flow into the hole,
r=internal radius of casing, and
H = (differential head of water.

Any consistent set of units may be used. For convenience, if k is measured
in feet per year, Q in gallons per minute, and H in feet, equation (1) can
be written:
.9
k =C lﬁ
Values of C, vary with the size of casing as follows (see figs. 2-18
through 2-22):

Size of casing EX AX BX NX

Cym 204,000 160,000 129,000 102,000

The value of H for gravity tests made below water table is the dif-
ference in feet between the level of water in the casing and the ground-
water level. For tests above water table, H is the depth of water in the
hole. For pressure tests the applied pressure in feet of water (1 pound
per square inch=2.31 feet) is added to the gravity head to obtain H.

(b) Example for Condition Shown in Figure 18-1 (A)—
Given: NX casing

©0=10.1 gallons per minute

H=21.4 feet
_~ @ _(102,000) (10.1) _
k—Clﬁ 214 =48,100 feet per year.
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(c) Example for Condition Shown in Figure 18-1 (D).—
Given: NX casing

Q=7 gallons per minute

H (gravity) =24.6 feet

H (pressure) =5 p.s.i.=5x2.31=11.6 feet of water.
Then: H=24.6+11.6=36.2 feet
0 (102,000) (7)
H 362

5. Packer Tests.—(a) Procedure.—Figure 18-2 shows a permeability
test made in a portion of a drill hole below the casing. This test can
be made both above and below the water table provided the hole will
remain open. It is commonly used for pressure testing of bedrock using
packers, but it can be used in unconsolidated materials where a top
packer is placed just inside the casing. When the packer is placed inside
the casing, measures must be taken to properly seal the annular space
between the casing and drill hole wall to prevent water under pressure
from escaping.

The formulas for this test are:

k=C, =19,700 feet per year.

-9 L .-
k=T 108 3 L=10r 2)
__ Q0 .. ,L - '
k__—anH sinh 2 10r>L=r (3)
where: k= permeability,

Q =constant rate of flow into the hole,
L =length of the portion of the hole tested,
H=differential head of water,
r=radius of hole tested,
log. = natural logarithm, and
sinh* =inverse hyperbolic sine.

These formulas have best validity when the thickness of the stratum
tested is at least 5L, and they are considered to be more accurate for
tests below ground-water table than above it.

For convenience, the formulas can be written:

Q
H
where & is in feet per year, Q is in gallons per minute, and H is the
head of water in feet acting on the test length. Where the test length
is below the water table, H is the distance in feet from the water table
to the water swivel (see fig. 18-2) plus applied pressure in units of

k=C,

72



Des. E-18 APPENDIX 577

feet of water. Where the test length is above the water table, H is the
distance in feet from the center of the length tested to the swivel plus
the applied pressure in units of feet of water. For gravity tests (no
applied pressure) measurements for H are made to the water level
inside the casing (usually the level of the ground).

Values of C, are given in the following table for various lengths of
test sections and hole diameters:

. Cp values
Length of test
section in feet, Diameter of test hole
EX ! AX " BX | NX

| | .
1 f 31,000 28,500 | 25,800 | 23,300
2 19,400 18,100 | 16,800 | 15,500
3 14,400 13,600 . 12,700 11,800
4 11,600 11,000 - 10,300 | 9,700
s | 9,800 9,300 | 8,800 l 8,200
6 Z 8,500 8,100 ' 7,600 | 7,200
7 7,500 7,200 | 6,800 | 6,400
8 , 6,800 | 6,500 | 6,100 | 5,800
9 ! 6,200 5,900 | 5,600 ! 5,300
10 } 5,700 5,400 | 5,200 4,900
15_- ‘ 4,100 | 3,900 , 3,700 - 3,600
20 : 3,200 | 3,100 3,000 . 2,800

| !

The usual procedure is to drill the hole, remove the core barrel or
other tool, seat the packer, make the test, remove the packer, drill the
hole deeper, set the packer again to test the newly drilled section, and
repeat the test (see fig. 18-2 (A)). If the hole stands without casing,
a common procedure is to drill it to final depth, fill with water, surge it,
and bail it out. Then set two packers on pipe or drill stem as shown
in figures 18-2 (C) and (D). The length of packer when expanded
should be at least five times the diameter of the hole. The bottom of
the pipe holding the packer must be plugged and its perforated portion
must be between the packers. In testing between two packers, it is
desirable to start from the bottom of the hole and work upward.

(b) Example for Condition Shown in Figure 18-2 (A).—

Given: NX casing set to depth of 5 feet
0 =2.2 gallons per minute
L=1 foot

H (gravity ) =distance from ground-water level to swivel
=3.5 feet
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578 EARTH MANUAL

H (pressure) =5 p.s.i. x 2.31 =11.6 feet of water
H=H (gravity) + H (pressure) =: 15.1 feet.
From table, C,=23,300

_(23,300)(2.2) _

K= C,,%— =22 = 3,400 feet per year.

Des. E-19
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APPENDIX D

Idaho T-116
Page 1 of 1

IDAHO TRANSPORTATION DEPARTMENT
Division of Highways
Boise, Idaho

T-116-78

METHOD OF TEST FOR DISINTEGRATION OF
QUARRY AGGREGATES (ETHYLENE GLYCOL)

1. SCOPE

1.1 This method outlines three variations of the prepara-
tion and test procedure for measuring the presence of delete-
rious clay in quarry aggregates.

2. APPARATUS

2.1 Oven - 140°F + 5°F.
2.2 Sieves - 3/8" and 1/2".

3. PROCEDURE

3.1 Alternate 1 - Wash and dry (140°F oven) enough mate-
rial passing the 1/2" and retained on the 3/8" to provide 500
grams when shaken to refusal. Immerse in technical grade eth-
vlene glycol or dimethyl sulfoxide for a period of 15 days.
Then decant and dry aggregate in 140°F oven. Shake to refusal
over 3/8" sieve and calculate percent retained.

3.2 Alternate 2 - Cover one or- two, 1l-i/2" to 3" size
fractured rock fragments from a materials source, with ethylene
glycol or dimethyl sulfoxide and daily observe physical change
(cracks, crumbling, disintegration) for a period of 15 days.

3.3 Alternate 3 - Drop a solution of benzidine dihydro-
chloride (read caution on label) on a recent fractured face of
a rock or aggregate specimen. A blue color indicates the pres-
ence of montmorillinite.
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