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| Can Geologic Studies Help
Explaln Excavation Anomalies
and Support DSCs?
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Anticipated vs. Actual Penetration Rate
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Anticipated vs. Actual Cost
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NYC Schist
Well-layered Hartland Fm.
Penetrative Foliated Textures

Great Rocks for Tunneling
and Excavation!
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70.0%

[1 Pre-bid Borings
38.9% H As-built Tunnel #1
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Granitic Gneiss Pegm atite Mafic to Meso Amphibolite Mafic Dikes Rhyodacite
GneissiSchist

Incorrect Pre-Bid Anticipation Based on Tunnel-Horizon Borings



Density Tunnel#1 (Mean = 2.87 glcm3)
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Density Analysis of > 100 Samples >> Schist (~2.65)
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Figure 3. Tectonic Affinities of Felsic Rocks

after Pearce et al . (1984)

Unlike Hartland and Much Older

Geochemistry
Geochronology
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From Brock, Brock and Merguerian 200.









Anomalous Garnet Concentrations, Layers, Lenses, and Laminae

High-Pressure Tunnel #1
Granulite Fa_lmes Tamed Seatin | Lomath| Garaet
Metamorph|sm Start ~ End  (Feet) ZomeNo.

2715 27+80 33 1

Produced Broad Zones 1z 370 12 2
45+00 | 4648 148 3

of Anomalous Garnet, &5 e o A
ngher Densrty’ 63403 63+50 47 s
. 63+78 G984 106 [i]

Lower Production, 047 | 048 | 51| 7
- . T1+01 T1+18 17 8
Excessive Fines 17475 7040 135 9
95+82 Og+22 40 10

Q6+17 025 248 11

1H-13 | 102+-46 233 2
10543 | 103452 19 13
10495 | 105+43 48 14
106+30 | 108+70 22X 15

10030 10035 3 16

111435 | 111445 10 17

12355 | 125370 13 18

151+80 | 152420 40 19

171+15 | 17378 263 2

17553 176+45 o0 21

180475 | 181+48 73 22

18310 | 183+57 47 2

183+08  184+57 59 2

198+26  198+35 9 2

199494 | 201+H00 106 2

201+80 | 202405 3 2

AH+18 | 200495 Tl 2

2112 | 221+95 a3 2

2507 | 22538 E1] 30

D072 220497 ) k] |

125 | 2336 111 32

TOTAL ——=

Field Description

Garnet liver a few feet thick in migmatitic mafic gneizs, LW only
Gamnet Bvers and laminas in injected mafic gnes

Garnetiferons mafic schist, eneizs and amphibolite

Two gametiferous layvers a £w feet thickin mafic gneis
CGamnetiferous @ne in mafic rneizs, BW only

Garnetiferons mafic schist, gneiss and amphibolite

10 thick garnet laverin mafic gneiss, schist, and amphibolite
Thin garnetlenzes in mafic orthogness

Broad zone of gametiferous lavers, lenses, and laminae
Garnetiferons kucoszome in mafic gneiss LW only

Broad zone of gametiferous mafic gneizs, schist, and amphibolite
Broad zone of gametiferous mafic gneizs. schizt, and amphibolite
Lammnated garnet 7one in mafic gneiss, schist, and amphibolits
Lammnated gametzone in mafic gneies, schist, and amphibolie
Broad zone of gametiferous mafic gneiss, schist, and amphibolite
Blocks of gamnztiferous gneissi rockin shear mne

Lammated garnstifarous zons m mafic gnsizs, LW only
Lammated garetderous zone m mafic gneizs

Garnetiferons biotite schist and gneiss in contact with dacite
Broad zone ofhighly gametiferous mio matific mafe rocks

Broad zone ofhighly pamefiferons mismatific mafie rocks

Garnet knzes and laminas in mafic schist gneiss, and amphibolis
Garnet lver and Bminae in mafic schist, gneizs. and amphibolite
Gamet Bver in mafic schizt, gneizz, and amphibolite

Shearsd and rotated block containing gamet lavers, EW only
Garnetiferons Bvers m sheared mafic gneiss

CGarnetiferous hver in mafic gneizzs, BW only

Zone of gamet with Bvers lensez and laminae in mafic gneizs
Thin garnat lavers in mafic gneizs, schizt and amphibolite
Garnetiferous granitoid at mafic gneiss/orthozneiss contact
Garnetiferous =one in mafic gneizs and schist

Laminated garnetiferons zone m mafic gneiss
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2663 Linear Feet of Tumnmel #1 with Highly Garnetiferous Rocks =(2663/25035)=10.64%



~11% of Tunnel up to 50% Garnet
in 32 Zones (= Ore Deposit!!
Abrasive, Tough Granoblastic Rock Mass =
Low Penetration Ra
96/ hour Anticipated

Bimodal Blocks and Dust




Gneissic Layering/Foliation N

Pre-bid Data =
NEtrending « :
Steep SE Dip
of Foliation
Very Favorable
Tunnel Drive
Orientation!!

Instead:
11% ~0
27%<30°
38% Gentle Dips




F?Iiation Planes Perpendicular
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Foliation Planes

Chipping mechanism when TBM advancing
perpendicular to foliation (Case A)



Foliation Planes Parallel

| Spacing

I Penetration

Wbl

Chipping mechanism when TBM advancing
parallel to foliation (Case B)







Excessive Fines

Mineralogy
Metamorphism
Fabric

Garnet




Five Laterally Extensive Dikes

Dike Stations

1 109+20 109+52
2 117+58 118+24

3 128470 129+21
129+53- 130+41

4 131+70 132+42
132+40- 132+56
132+58- 133+62

5 149493 151+36
151+45- 152+40

Exposed Thick
Orientation Length ness

N63W, 57ANE 32’ 12'
? RW Only 66' >8'

2 LW Only 516
N4dw, 78/6W 88 11’

2 LW Only 726 6
2 RW Only 160
N6AW, 8IANE 104' 5'-10'

N52AN, 90A 143016
N4@AW, 83588 W 945 0

Brief Comments

cuts N58E, 83 NW normal fault
cuts N52E, 76 NW normal fault and shear zone

cuts D, shiear zone
cuts N20E, 10 NW thrusts and older F; fold

cuts N30W, 23 SW thrust fault
thin selvagé cuts thrust fault and shear zone
cuts N44E, 83 SE reverse shear zone; fractured

cut by N20 E, 70 NW normal fault; clay -rich gouge
cut by N18'E, 70 NW normal fault; clay -rich gouge



Glassy Textures

Vesiculated

Hornblende Phenocrysts
Plagioclase Phenocrysts
Typical Rhyodacite Features
Geochemlcal Conflrmatlon
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