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L - INTRODUCTON

This. ébﬁft‘&étéflsmthe proposed'FYSBW(Ju1y 1, 1982 through June 30, 1983) Task

,5‘ueotechnical program for the Susitna project. The scope of the project is

based on Acres' and others’ previous work af the sites, as well as directives

~set fortii by the Power Authority's and Acres' consuitants review panel. The

level of effort for the FY83 is mandated by scheduling and 3égistic constraint

“and budget. ~ Because the Watana site will be the f1rst s.te developed, all FY83

activities will be directed toward that site.

The FY83 field,program‘w111 be performe. in three phases. Phase I will commence
on July 1 and continue through September 3U; Phase II will begin in December -
January and continue through March - April; and Phase III will commence in May -

June and continue through the end of fiscal year. Subsequent phases of study

will be a continuance of Phase III activities.

This report is inténded to provide a clear understanding of the scope, objec-
tive, methodology of approach, schedule, and costs for the FY83 activities. It
is not the intent of this report to "cast-in-concrete" the proposed field activ-

ities, but rather to set forth general guidelines to be followed. To expedite

tae project, all field data will be reduced and interpreted in the field. This
will assist the field personnel in scoping and revising the field studies as
required to meet the objectives of the project.

Work performed during Phase I will be used in detailing the subsequent phases nf
work. The four principal areas that will be investigated during FY83 are:

- Relict Channels;
- Borrow Area D;

- Borrow Areas E, and I; and

- Damsite.




The FY83 program will invelve a multidisciplinary approach to inciude, geologic
mapping, géophysical exp]orations; subsurface investigation, and 1aborat0ry
testing. The following sections detail the scope, cost, and schedule Tor Phase
I and II activities. The scope of Phase III will be dependent on information
obtained in Phases I and II, as well as budgetary constraints.



7 - DAMSITE INVESTIGATION

2.1 - Generai.

The FY83 démsite investjgation will be a continuation of the previous investi-
gation performed during 1980-81 programs. The principal objectives are to:

- Confirm geologic mapping and interpretations previously performed onsite; .
- Determine depth of river alluvium beneath the proposed main dam and cofferdam;
and

- Determine rock condition in areas of proposed major civil structures.

The damsite 1nvest?gation will consist of geologic mapping during ’hase I; seis-
~mic refraction during Phase I and II; subsurface drilling during Phase II and S
III. Details of the damsite exploration plans are chown in Figure 2.1 and des-
¢ribed on Tables 2.1 through 2.3. A schedule of fie"d activities is contained
in Secticn 8. |
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2.2 - Civil Structures

(a) Main Dam and Cofferdam Riverbed Foundations

(1) Objectives

The objectives of this investigation will be to complete explora-
tions for riverbed foundation conditions for coffardams and main
dam. ExXplorations will examine both alluvial and bedrock conditions
beneath the river and on the adjacent abutments. Data from this
task will be used in developing the general arrangement and design
of the cofferdams. -

(1) Discussion and Approach

~The alluvial depcsits of the Susitna River consist of gravel, =
-cobbles, and bouiders with a sand matrix. The thickness and type of

- e o -
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material, as well as bedrock conditions, is known at only several
locations. Development of the general arrangement and design of
cofferdams and the main dam will require detailed data on the fgl-

Towing: thickness and types of alluvial material, frozen Tayers,

top of bedrock surface. bedrock Tithology and structure, and depth
to sound rock. The FY83 investigation to obtain this information
will consist of geologic mapping, geophysical explorations, and
drilling. Geologic mapping, which will be performed during Phase I,

Will consist of two parts: first, examination of tie geology in the

immediate area of thevproposed cofferdam 10cat1ons, and, second,
mapping of geologic structures on the abutments which may affect dam
and cofferdam locations and design. The latter work will be dis-
cussed 1n a subsequent Section. Geologic mapping of the cofferdam
sites ww]T consist of examining alluvial and bedrock conditions in
the immediate area of the p1anned locations.

During the winter a seismic refraction survey on the frozen river
surface will be performed. The surveys will run from "The Fins" to
downstream of the "Fingerbuster" to define the top of bedrock sur-
face and alluvial thickness. The seismic lines will be arranged in
a grid patternkparallel tc the cofferdam axis and along the center
of the river (Figure 2.1 and Table 2.2). Results of iitis survey
will be the basis for sélecting river borehole locations. Boreholes
will be drilled during the winter from the surface of the frozen

. river to confirm the seismic 1ine data and to sample alluvium and

bedrock. A "Becker" type rig, capable of drilling 400-600 feet deep
in alluvial matcrial,wi}ivbe used for the drilling and sampling.
Dr1111ng will consist of both plug holes and sampled holes (Table
2.3). Plug holes will be drilled to confirm fluvial th1ckness and
depth to sound bedrock. Sampled holes will continuously sample the
alluvium and bedrock. Rock drilling, for both plug and sampled

holes, will continue until a minimum of 10 feet of sound bedrock is

encountered. A minimUm of two of the holes beneath the core of the i
proposed dam will be core drilled to a depth of 50-100 feet and

~pressure tested to, determzne rock permeab1]1ty.
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(iii) Schadule

Geologic mapping for the cofferdam locations will be done by a,team»

of two geclogists. Because of the priority, this mapping will be
done at the onset of the field season in Phase I. During the winter

. when ice conditions on the river are suitable, approximately 9,000
feet of.seiSmic lines will be run along the axis of the river and an

additional 4,000 linear feet in the cofferdam areas (Table 2.2).
Drilling of the river alluvium will commence after completion of the
seismic 1ines. A total of 5 drili holes are planned for each cof-
ferdam site: twohsamplefho1es'and three plug holes. Total driil
footage for the cofferdam sites is estimated to be 1,000 feet. An
additional 5 drill holes will be drilled benaath the péoposed main
dam.

(b) Portals

Portals include the upstream aiversion %tunnel portals and downstream diver-
sion, spillway, access, and tailrace tunnel portals.

(1)

(11)

Objectives

The objectives of the portal investigation will be to complete ex-
plorations for portal locations, orientations, and support require-
ments for upstream and downstream portals. E:rplorations will

‘examine and define overburden materials and bedrock conditions.

~Discussi0n‘and Approach

The primary geologic structures which,may have an affect on the up~

stream and downstream portal design are the geblogic structures re-

ferred to as "The Fins" and the "Fingerbuster"5 respectively Figure

2.2). These features will be the main focus of data gathering.

| Both‘areas areichahacterized by northwest and north trending‘ghear9
fracture, and alteration zones. Bedrock is well exposed iﬁ "“The |
Fins" in a series of cliff faces. Outcrops are not as common in the
 “Fingerbuster® where talus covers much of the area. |

-5'—--‘ -



The'inVestigation will exam?na and describe the type and thickness
of overburden material, bedrock lithology and structure, depth to
sound bedrock, rock permeabiiity; ground water table, and areas of
potential slope instabiiity, Explorations for the pbrtals will con-
sist of geologic mapping, seismic refraction surveys, and drilling.
Explorations will be more detailed and concentrated than during pre-
vious investigations. Geologic mapping will precede other forms of
exploration in the summer of FY83, and will form the basis for
locating seismic lines and drill'holes. Geologic mapping will con-
sist of~?dentifying and describing the fol]oWing: overburden
material and extent, bedrock outcrop extent, bedrock 1ithology,
joints and joint spacings, shear, fracture, and'alteration zZones, .
and areas of potential slope instability. For the upstream portal,
mapping will be done in an area approximately 500 feet upstream and
downstream from the proposed portal Jocations ana between river
level and elevation 1,800 feet. Mapping For the downstream portals
will cover an area from the toe of the proposed dam to the "Finger-
buster” shear zone, approximately 1,500 feet, and between river
level and elevation 2,0u0 feet (Figure 2.2). Data from the mapping
will be piotted on maps and sections of suitable scale ind on joint
stereo plots. This data will be interpreted and used for further
explorations and design requirements. ‘

. 1-.ﬂ?

A seismic refraction survey will be run in the downstream portal
area o define overburden thickness structures, and depth to sound
bedrock. Seismic Tines will be run in a grid pattern based'en the
results of geologic mapping (Figure 2.1). An estimated 4,500 feet
of seismic 1ines will be run. A'l,OOO-foot sefsmic 1ine is planned
at this time for the upstream portal. This line will be run on the
frozen river surface immediately offshore of "The Fins" structure.

Boreholes will be drilled in both portal areas to determiné type and ‘,
thickness of overburden material, subsurface geologic conditions,
rock permeability andfgroundAWater conditions. Dri11ing will cbn~
sist of approximately 6 to 10 predominantly angled boreholes to

T .,
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various depths during Phase III. Total drill footage is estimated
at 2,000 linear feet. Bedrock will be continuously cored using
‘NQ-size core barrels. Core samplés will be 1ogged for 1ithology and
structure. Selected samples will be tested for unconfined compres-
sive strength using a point load tester. Following completion of
the drilling, joint and fracture orientations at depth will be
determined using a borehole camera. Water pressure testing will be
done over the length of the borehole to determine rock permeability.
~ One borehole in the upstream‘porta1 area and two boreholes in the

~ dowastream portal area will be instrumented with piezometers for
ground water monitoring.

(ii7) Schedule-r

" Geologic mapping will begin following completion of cofferdam site
mapping. One, two-man team of geologists will be used for mapping
the portal areas. Seismic surveys will be run following geologic
mapping. Diamond core drilling wiil be done during Phase III.

2.3 - Geplogic Structures

'(a)‘

Shear,,Fracture, and A]teration Zohes

Shear, fracture, and alteration zones are the northwest and north trending
geologic features identified during the 1980-81 explorations. This aspect

~ of the exploration does not include "The Fins", "Fingerbuster”, and geo-

logic features GF7 and GF8 which will be investigated dur1ng subsequent

phases of exploration Figure 2. 2)(1)

(i) Objectives

‘The objectives of the geologic structure investigation is to provwde-
adequate geological and geotechnical information needed for develop-
1ng:the general arrangements.ﬁ Explorations will be directed to



(1)

determining the nature and extent of these geologic features at | |
depth.

Discussion

Northwest and north trending geologic structures which include
shear, fracture, and alteration zones were jdentified during pre-
vious inve‘tigations(l) These features were tentatively
correlated across the site on the surface and to depth in boreho]es.

The FY83 investigation will attempt to confirm these geo]ogvc
interpretation.

Principal attention will be directed to the right abutment where the
majority of civil structures are tentatively proposed.

‘Areas reguiring further investigation are geologic features GFZ,

GF3, and GF4, which were defined in the 1980-8l program as potenti-

‘a?ly projecting into the proposed powerhouse intake area,(FiQUre'

2.2).

»Agproach

Explorations for the northwest and north trending geologic struc-
tures will consist initially of geologic mapping and seismic refrac-
tion surveys followed by giamond core dr??ling,' Geologic mapping
will precede other forms of exploration and will be the basis for
Tocating seismic lines and boreholes. ‘GeOIOgic mapping will consist
of identifying and describing'thé following: type of geolegic
structure, orientation and extent, degree of weathering or altera-

‘tion and joint sets, and spacing. Geologic data will be plotted on

maps and sections at a suitable scale. This data will be inter-
preted in the field and used as the basis for planning future ex-‘
p1orat1ons. Mapping will consist primarily of travers?ng along the
extent of the structures and accurately Tocatang its p051t1on.
Cross traverses will be run across. the abutmenta, as necessary‘
Most of the traverses will be done on the right abutment between

-8-




"The Fins" and "Fingerbuster" shear zones from river level to eleva-
tjon 2,300 feet. On the left abutment, mappihg will extend from
geologic feature GF1B to GF6E and from river level to elevation
2,000 feet (Figure 2.1). '

Seismic refraction lines will be run on both abutments to define the
iucation of low velocity zones related to shear, fracture, and al-
teration zones as well as thickness of overburden materials, and
depth to sound bedrock (Figurerzol). On the right abutment, one
seismic 1ine will be run from "The Fins" area parallel to the slope
at about elevation 1,800 Feet tc the "Fingerbuster" shear zone.

- This line will cross the entire abutment and all major geologic
 structures. »An additional seismic 1ine at approximately elevat1on

2,050 feet will connect seismic lines SL81-15 and SW-2 to complete
coverage at this elevation. An estimated 6,000 linear feet of
§eiémic Tines will be run on this .abutment. On the left abutment,
one seismic Tine will be run eastward from the end of SL81-20
between elevation 2,000 and 2,050 feet. This line will help define
the extent of geologic features.in GF3 and GF4. Line length is
approximately 2,00C linear feet. Seismic velocities will be ﬁlbtted

- on maps and sections at the same scale as geolegic data.

Correlations will be made where possible between Tow seismic

velocity zones and mapped surface expressions of geologic

structures.

Based on the interpretation of geclogic and seismic data, boreholes,

will be drilled across various geologic structures to verify their

presence and define their subsurface characteristics. Data will in-
clude joint Spacing and, where possible, or?entation, rock permea-
bility and strength, and ground water conditions. Drilling will
consist of approximately 10 angled boreholes fo an average depth of
500 feet. Locations of these borings will be based on Phase I and
Il actiVities.‘ Boreholes will be drilled on both abutments and

beneath the river. Bedrock will be cont1nuousiy cored using NQ~swze

wireline core‘barrels. Core samp]es will be logged for 11tho1ogy

and structure,“Selectea.samples will be tested for unconfined

compressive strength using a point load te: er. Fol}owﬁng
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,ccmpletion,'fracfhre and joint orientation at depth will be deter-

‘mined using a borehole camera. Water pressure testing will be done

(iv)

(b) Pluton

over the length of the borehole to determine rock permeability.
Selected boreholes will be instrumented with piezometers for ground

- water mon1tor1ng.

Schedule

Geologic mapping will begin following portal area mapping. One
two-man team of geologists will be used for mapping on the abutments
Diamond core drilling will be done during Plase III.following com-
pletion of portal area drilling. |

Structure
(i) Objectives

The.objective of this investigation is to establish the geolug§c

model for the damsite area and quarry sources for general site.
arrangements. Explorations will examine and define the extent of
the diorite pluton,'thé nature of its contacts with adjacent rock
types, and its structural relationshipsil),

Discussion

The Watana demsite is underlain by a diorite pluton which has

intruded into surrounding metasedimentary. West of the dams&te, the

pluton is overlain by andesite porphyry which, in turn, appears to
be overlain by‘volcaniclastic rocks. The ardecsite porphyry has
intruded the diorite pluton. The contact ketween the diorite and
andesite porphyry is generally fractured wath minor, local shearing.
The andeszte porphyry immediately above the contact is general?y

highly fractured nowever, the underlying diorite is generallv

unfractured The easfern bourndary of the pluton has been progected
to cross through the reservoir area east of the damsite; however,
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this contact has not been adequately defined. The pluton is
crosscut by shear, fracture, and alteration zones. The origin of

 these zones, whether due to regional tectonic fcrces,‘}oca] pluton

(i11)

related forces, or a combination of the two, has not been deter-
mined. | B |

Understandihg,of the Tithology, structure, and contacts of the
pluton and surrounding rocks requires the preparation of a geologic
model of the development of the diorite pluton and surrounding rocks

in the damsite area. The geologic model can be used to predict the

nature and extent of various lithologies and structures where scarce
data exists. |

Approach

Explorations for the development of a geologic model for pluton
structure will consist of geologic mapping based on previous invest-
igations. Mapping will consist of describing and defining theklim—
its of diorite pluton, nature of 1ithologic contacts, nature of geo-
logic structures at the contacts, and extent of geologic structures
awey from the main damsite. Geologic mapping will be done upstream
and downstream from the damsite along the Susitna River, on Tsusena
and Deadman Creeks, in proposed Quarry A, and any other suitable
locations based on aerial reconnaissance. Geologic mapping for this
investigation will not require the level of detail or control as
that done for the portals, cOfferdams or shear, fracture, and alter-

~ation zones. Deta1} airphoto interpretation will be done prior to

mapping to identify locations to be mapped.

- In addition, detail petrographics studies will be performed on vari- °

ous rock types collected during the mapping prcgram to determine
mineralogy, lithology, and the sequence of geolngic events.

Geologic mapping for pluton structurés will require a team of two
geologists during Phase I. |
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(c) "“The Fins" and"“Fingerbuster"

(1) Objectives

(i1)

The‘objective of this investigation is to complete explorations of
these geologic features for general arrangeménts and design of un-
derground civil structures. Explorations will examine and define
the surface and subsurface nature and extent of these features.

Discussion and Approach

"Thé Fins" and "Fingerbuster" bound the damsite on the upstream and

downstream sides, respectively (Figure 2.2). ‘Both features contain

“ major northwest and north %renaing shears, fractures, and altaration

zones which would have a significant “mpact on cost: for any civil
structures located within them. At present, these structures have
been identified on the right abutment and tentatively projected,
based on correlation with boreholes, seismic data, and topography.
This investigatjon will attempt to confirm these correlations and
define and describe, in detail, the surface and subsurface charac-
teristics,of these featu-2s. Explorations will consist initially of

‘gealogic mapping followed by seismic refraction surveys and éiamond |

core driiling. Geologic mapping will be the basis for locating

seismic 1ines and boreholes. Mapping will consist of identifying

and deScribing the followindir type of geologic structure, orienta-
tion andAextent, degree of weathering or alteration, and joint sets,
continuity, and spacing. Geoiogic data will be plotted on maps and
sections at suitable scales. This data will be interpreted in the
field for use in planning further explorations. Geolugic mapping
will consist of tracing the extent of these features by ground trav-

~ erses and aerial reconnaissance. Mapping on the north bank will

extend from the Susﬁtna‘River to Tsusena Craek. On the south bank,
Timited outcrops will restrict mapping to within about one mile of
the river. | |
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Seismic refraction Tines will be run in both “The Fins" and "Finger-
buster" areas to define the extent of low seismic velocity zones re-
lated to these features, thicknesskof‘ovErDUrden,,aad~deﬂ£h»t0’sound

bedrock. The amount and location of seismic lines is dependent on

the‘resu1ts of»geo1ogic mapping. An estiméted 8,000 Tinear feet for

- "The Fins" and 4,000 1inear feet for the "Fvngerbuster" are p1anned
(Figure 2. 1)

ueologac mapping of "The Fins" and "Fingerbuster" 1s planned dvr1ng
Phase I w1th two geologwsts formwng a team.

2.4«-(Misce}3aneeusInv&stigations

(a) InStrumentation of'Existing~Boreh01gs

(1)

(1)

Objectives

The objéctive«of'this exploration is to gain additional data on
ground water and permafrost conditions in the bedrock at the main

damsite f~, design and construction activities.

Discussion and Approach

To completé the instrumentation program at .ne damsite requires

~gadd1tiona1 p1ezometers and thermistors to be installed. At presehf.:5

tnermistors are located on the r1ght abutment in BH-3 and BH-6. It
1s proposed that a thermistor string be installed in BH-8 (drz?]ed
in 1981) to evaiuate permafrost conditions on the left abutment.
Thermistor construct1on would be the same as. the ex1st1ng unxts with
16 therm1stor p01nts along a 250 foot cable.

- Two pieiometer insté]lations aﬁe;proposed‘for‘speciaJ'cbhdit?qns in‘,
\Boreholes EH-4 and BH-12. A pneume+1c piezometer tip will be in-
‘stalled at Lhe eTeth1on of the pawerhouse in BH- 4 to determwne




(iii)

water pressure conditions‘at this depth. In BH-12, a pneumatic
piezometer tip w111 be installed below the artesian aqu1f1er at

~about 400 feet

 To install the piezometers and thermistors, boreholes BH-4, BH-8,
and BH-12 will have to be reamed out to the required depths tc aliuw

placement. Approximately 1,600 feet of reaming will be required.

Sche Jule

- This work will be undertaken during Phase III.

W

(i)

(111)

7(b) Survéy Control

ogjgttive

The 0b3ect1ve of survey ccntro] is to estab11sh adaquate ground
contral for use in damsxte 1nve¢t1gat10ns

Aggroach -

Upon commencing work in July, a survey grid will be estabTishéﬁ,on'
both abutments and along the river for ground control. The grid

‘will be dn~an,average of 500 feot spacing with permanent markers

established at designed .locations. The grid will be tied,int@ the

»‘Statevdf Alaska grid‘system.

A1 fxeld explorat1on performed on the dams1te w1lt be cnntra%?&d by
the surveyed grid. “ ‘

Schedule

‘Work on,EStabTiShing the'grfdiwi11‘be,unﬁErtaken in the early part

| of Phase 1.
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TABLE 2.1: FYB3 EXPLORATORY PRGGRAM - PHASE 1
| WATANA DAMSITE GEOPHYSICAL SURVEY

Seismic .
Refraction 1 , Approxzmate ‘ :
Line No.* Locat ion¥** Length (ft) , _Purpose

SLe2-D Downstream Portals, 2,200 Depth‘tc bedrock, overburden thickness.
' - BH~-6 towards BH-Z . : 7 :

SLB2-E - . DownstreemTPortals, B 1,100 Overburden thickness, bedrock conditions.
' DM-L to SW ' ' o ' : ‘

SLB2-F ,“Downstream Portals, 1,100 Cverburden thickness, bedrock conditions.
~ SW-2 to river ' S ’

sLez-6  Flip Bucket : 1,100 - Overburden thickness, budrock conditiong
o in ®Fingerbuster”. '

SL82-H ~ Downstream Pnrtals, ‘ 2,200 ‘Overburden thickness, bedrock conditicns,
~ - mid slope NW and N shears.

SLE2-1 ' DH~9 to SLBO-2 » 1,100 - Overburden thlckness, bedrock conditions,
e ‘ . L ' NW and N shears.

SLA2-3 Spillway ) ‘ 4,400 Duerburden thlckness, bedrock conditions,
, : S ~ NW and N shears. ‘

- SL82-Ka Right Abutment - 2,200 Overburden thickness, bedrock conditions,
B , ' ~ NW and N shears.

51.82-Kb Upstream Right Abutment 1,100 "The Fins," NW and N shesrs.

SLE2-M Upstteam'Left Abutment - 2,200 ' NW and N shéazs.,

- SL82-N * Right Abutment, SL81-15 1,300 ' NW and N shears.
~ to SW-2

5L82-0 Right Abutment 1,100 "The Flns,“ and possibie east-trending
C . structures.

sL82-P Upstream Left Abutment 1,100 "The Fins®.

SL.82-4 : Left Abutment, Downstresam 1,100 "Fingerbuster".
, Portal Area

SL82-R Left Abutment, Downgtream 1,100 “Fihgerbuster”.
' Portal Area '

TOTAL | 26,600 °

v ATy

i, *Seismic lines listed in order of prlorlty, seismic lines SL82-A through C are listed on Table.
**Sse Figure 2.1,

S

|
l sLe2-L ' Powerhouse Aves. 2,200  "The Fins," NW and N shears.




TABLE 2.2: FYB3 EXPLORATORY PROGRAM - PHASE II
WATANA DAMSITE GEOFHYSICAL SURVEY

Seigmic '
Refraction . 1 Approxlmate ‘
Line No, ~~ Location Length (ft) . Purpoge
SLB3-AA Upstfeam Cofferdam 800 Depth of overburden and bedrock conditions.
L Centerline i ' LR ‘ B
. SL83-BB Upstream Cofferdam, 1,100 Denth of overburden, bedrock conditions,
' River Centerline , _ 7 and "The Fins".
SLg3-CC f =Mein'Dam Centerline , ; 500 Depth of overburden‘and‘bedroék conditions,
sle3-Db Deunstream Cafferdam, - 1,100 ; Depth of overburden, bedrock conditions,
: ~ River Centerline T - and "Fingerbuster®.
. SLB3-EE " Dovmstream Cofferdam 550 Depth of overburden, bedrock conditions,
: ~ Centerline - , - and "Fingerbuster®. :

SL83-FF : Downstream Cofferdam 7 ssg ~ Depth of overburden, bedrock conditions,
o ~ Centerline ; o and "Fingerbuster”. o
SLE3-GG | Upstream Portal , 550 Depth of overburden, bedrock conditions,

' : , o , : ‘and "The Flns" :
SL83-HH Main Dam River - 3,850 Depth of overburden, hedrock conditions,

: Ceriterline ' ' ~and NW and N shears. | ' .
si182-11 - Main Dam Upstream Toe 550 Depth of averburden and bedrock canditiora.
SL83-3J | ~ Main Dem Upstream of = 550 Depth of overburden and bedrock conditions.
SLB3-KK Main Dam Downstream of 400 Depth of overburden and bedrock conditions.

~ Fonterlire ~ -
- SL83-LL ‘Main Dam Downstream Toe 550 Depth of overburden, bedrock CGﬂulthPS,

' , ' and “Flngerbuater“

SLEB3-MM Plunge Pool+ 500 - Depth of overburden, bedrock condltlons,'
T o ‘ . ' and "Fingerbuster”. ‘
SLB3-NN Plunge Pool 1,100 ~ Depth of overburden, bedrock cenditions,
: : ‘ , B and "angerbustet"
SL83-00 Plunge Pcol : ' 2,200 Depth of overburden, bedrock candltaons,
o 3 ‘ . : o and "Fingerbuster™. '

TOTAL - 14,850

, L PO
. P



~ TABLE 2.3: FY83 EXPLORATORY PROGRAM
s ~ WATANA DAMSITE HAMMER DRILLING P, JGRAM

Drill Hole®

= 1 Approximate LT
. _Number  Location** Depth (ft)*e*  Sampling _ Purpose
" v Upstream Cofferdam - ‘ 7
‘ ' | HD-AA SsL81-4 110 Aliuvium Overburden material and *
i and rock thickness, bedrock surface,
. | | : lithelogy and structure.
- HD-8B SL83-BB 120 Alluvium ‘Same as above.
E ' “and rock ,
| | HD-CC 5L81-5 50 Alluviem. * Overburden meterial and
_ l ‘ . : ' thickness.
B HD-DD SL83-AA and SL83-BB 100 Alluvium Same as above.
I ‘ HD-EE ‘Centerline SL83-CC 85 Alluyvium S’amé as above.
) HD-FF | Cent'evrline sLe3-Cc 130 Alluvium Gvérbutdenbmaterial and
- s and SL83-HH ‘and rock thickness; bedrock surface,
R , : : lithology and structure.
o HD-G6 * Centerline SL83-CC 95 Alluvium Overburden material and
o 7 ‘ : thicknegs.
B I | ‘Downstream Cofferdam ] ‘ | |
Sl HD-HH 5.83-DD 110 Alluvium Overburden material and
E | ' ' and rock thickness; bedrock surface,
= : ‘ lithology, and structure.
| HD-II SL83-FF 95 Alluvium Overburden materisl and
! ‘ - thickness.
X HO-J3 " SL83-FF 75 Alluvitm Overburden material and
s , and rock thickness; bedrock surface,
< | lithology, and structure.
| ' HD-KK SL83-EE and SL83-DD 80 Alluvium Overburden msterial and
R ; | thickness.
L Up_stre:ém Portals ‘
i ’ HD-LL SL83-GE 70 Alluviu Same as above.
HD-MM SL83-GG 70 Alluvium Same as above.
| l | HD-NN . 5L83-BB 100 Alluvitm Same sa aboves-
ST | Main Dam | |
L HD-00 ‘Upstream Toe, 100 Alluvium Same as abave.
; | SL83-HH and 5L83-II |
o : HD-PP - 5183-33 130 Alluvium Overburden materisl and
T and SLB83-HH . and rock thickness; bedrsck surface,
; ' | e , lithology and structure.
Fhos . HD-GQ 5L81-16 100 Alluvium Overburden material and
. S S thickneas. _
: l . HD-RR Downstream Toe, 130 ~ Alluvium Overburden material and
el R SL83-HH and SL83-11 and rock thickness; bedrock surface, -
5 o o SR 1ithology and structure.
fe
1'




TABLE 2.3 (Cont'd)

Drill Hole* | o Approximate
Number ‘ Locat ion#* - Depth (ft)*** ~_Sampling : ~ Purpose
Plgngg Pgol |
HD-SS T USLESeMM o - eg . Alluwiim _QOverburden material and
; - : : thickness. ,
HD-TT R SL83-MM and 90 - Alluvium Overburden material end
» SL83-00 : and rock - thickness; bedrock surface,
) - lithology and structure.

TOTAL | 1,970

*Borlngs listed by prlorlty.
**Gae Figure 2.1
***Assume 10 feet of rock dr1111ng excep: 40 feet where rock will be sampled.

i
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3 - BORROW SITE D

3.1 - General

Borrow Site D has been identified as a zone ranging from 2,000-6,000 feet wide,
stretching over 12,000 feet from a point on‘Deadman Creek to the approximate
thalweg of the relict channel, including approximately 7,000 feet of exposure as
bluffs overiooking the Susitna River, a total area of about 1,075 areas (Figure
3.1). The area has been identified as the most favorable source for impervious
core material with a total estimated site requirément of approxmately 8.25 mcy.
The information, to date,'on the porraw site i% comprised of éeismic refraction

surveys, auger holes, segv2ral deep rotary drill holes, and shallow test pits.

2.2 - Qbjectives

The objectives of the FY83 program are to obtain sufficient details to confirm
the stratigraphy developed during feasibility, and develop a clear understanding
of material properties, ground water, and permafrost conditions. Results of the
FY83 will form the basis for the subsequent detailed design level investiga-
tions. The long-range objective of the~Borrow Site D investigations will be to
determine: '

(a) Borrow site stratigraphy and extent of each of the various identified units
of interest to a level, adequate to confirmed volume-distance relation-
ships, stripping parameters, and producable volumes.

(b) Define site and adjoining areas, ground water, and permafrost conditfons in
order to allow optimization of production methodology, n1n1ng method, and
water/frost handling.

(c) Limits of desired excavation based on geologic conditions and desired
material properties and determination of mining methods.

(d) Contwnuance of mater1al pranertwes and the1r influence on proauctwon, pro-

09531ng, and placement reauxrements.

o -15-



(e) Engineering properties of the material, as required for placement in the
fi11l, including piacement water content, gradation, plasticity, and compac-
tion characteristics. Explorations will place emphasis on detailing
volumes of reserve with various properties. ,

2.3 - Approach

Since Borrow Site D Ties within the relict channel areas, an exploration for

borrow materials will also provide desired information on the relict channel
stratigraphy. |

i

B

-

|
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II The Phase I summer eXp1orations on Borrow Site D will be 1imited to surficiai
outcrop mapping during early summer to delineate exposed borrow materials and

ll bedrock. In addition, a limited seismic refraction survey will be performed in
both the borrow{areayand relict channe?, as we]l as a euger/rotary drilling pro-

: gram which is intended to provide high quality split spoon and "undisturbed" '

'll core samples to a depth of approximately 150 feet (Figure 3.2 and Table 3.1).

FER The drilling will be performed with helicopter transportable rigs equipped with

l a variety of drill tools enabling it to utilize rotary with casing, hollow stem

‘ auger, anc conventional wireline coring methods of advance. It is planned that

'l each boring will commence with large diameter casing capabie of obtaining 3-inch
samples to an approximate'depth of 75 feet. It is anticipated that from 75 to

'l 150 feet the auger system will not be effective, thereby a wireline driil rod
will be used with a "casing advancer" rotary ticone bit. Depending on drilling

!l difficulty and sample recovery, it is Tikely that this method will, in a large
portion, . “lace the augering method of advance. Normal advance procedure will

II involve use uf frequent samples, as described in a foilowing paragraph, with
rotary drilling to overcome boulders and cobble zones and to advance between
samples. Proposed borehole and seismic line locations are shown in Figure 3.2.

II The information collected during the summer program will be used to locate the
drill sites for the larger diameter hammer drill boring te be conducted in the

Il winter when land access is possible.

i

|

The winter Phase 1I program will be conducted as part of the relict channel
exploration program and will involve use of a large hammer drill with Targe
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inside diameter (6 inches) drill pipe (Figure 3.2 and Table 3.2). Continuous
sampling of the blown out'cﬁttings will provide large éampies of the various
stratigraphic units for use in‘geologic intérpretation of the stratigraphy and
in materials laboratory testing.

- The drilling program in Borrow Site D will be directed to:

- Obtaining information in locations where the stratigraphy can best be deli-
neated and sampled, and;

- Obtaining bulk samples of ‘the potential borrow materials in locations where
representative samples have not yet been obtained.

Due to the primary need for stratigraphic information and the fact that syste-
matic pattern explorations of the borrow reserves will be coaducted in the suh-
seqdent stage of design investigations, the emphasis of tne FY83 Phase Il pro-
gram will be put on stratigraphic data collection. The sampling and instru-
mentation activities carried out in this program will be directed at maximizing
the level of information obtained from each boring. Long-term instrumentation
will be installed to provide baseline thermal and geohydrologic data. The vari-
ous methods that will be utilized are described individually below: .

‘(a) Full depth sampling to provide material for geologic examination of the

larger particle sizes and for 1éboratory‘testing.

(b) Drive and core type sampling as is appropriate to include 2- and 3-inch
| standard split spoon with standard penetration blow counts. Denison samp-
ling, and dry-blocked and conventional fluid circulation core barrei samp-
Ting. |

(c) Casing drive tests {open casing drive tests) for general correlation of
 stratigraphy and density.

. {d) *"Undisturbed" samples, using such samples as fixed piston "Osterberg",

Shelby, and oth