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SPB-2 + 
SPB-3

SCST12
Grab

Test Method  
(C it )Apparent 

Specific Gravity
ASTM C127 -

L.A. Abrasion* ASTM C131 Grading % Loss Grading % Loss Grading % Loss - Grading % Loss Grading % Loss Grading % Loss

A 18 A 18 A 20 - A 29 A 33 A 18

ASTM C88

Test Fraction: 3/4" to 3/8" 3/8" to #4 3/4" to 3/8" 3/8" to #4 3/4" to 3/8" 3/8" to #4 - 1.5" to 3/4" - 1.5" to 3/4" - 3/4" to 3/8" 3/8" to #4

8.7 2.1 3.7 4.5 1.8 9.2 - 0.0 - 0.1 - 0.5 0.6

Weighted % Loss: 6.7 0.5 2.9 1.0 1.4 1.9 - 0.0 - 0.1 - 0.4 0.1

Total % Loss: - 0

Degradation ATM T313 - 67

Nordic Abrasion ATM 312 20.8

NOTES:
*  Resistance to Degradation of Small-Size Coarse Aggregate
** Sample collected from the SCST01 location with Field Designation SCNA-1
ASTM  ASTM International, Inc.
ATM  Alaska Test Method
%  Percent
Samples submitted for Nordic Abrasion testing did not meet the flat and elongated requirement for testing.

-

Stockpile Borings Surface Grab Samples (Structure Mapping Locations) Alignment Boring

1

- - - 19.8** -

7 4 3 0

2.77

85

Table B-1 - Rock Durability Results Summary

Sample ID and Depth in Feet:

% Passing Designated Sieve After 
Test:

SCG1 SPB-1
0-20' bgs

SPB-1
0-25' bgs

Magnesium 
Sulfate 
Soundness

SPB-2
0-27' bgs

Boring B-1 
21-41.6' bgs

SCST01
Grab

2.73 2.76

79

2.782.76

84 91 78

2.75

 102528-003 102528 Rock Durability SumTable.xlsx - 4/21/2021
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Cell ID Discontinuity L1 (feet) L2 (feet) Nt Nc  Min (feet) Max (feet) Avg (feet) Water Remarks

Slope Face 78 272 defined by foliation, 1.5 to 2 feet overburden

JS 69 54 165 10 12 0 5 74 1 4 2 9 0-1/16 None S D

JS 15 10 89 18 6 0 8 0 6 12 8 15 0 None S D

JS 78 77 168 3 10 0 7 80 0.08 1 0.5 6.5 0-1/16 None S D

SJ 76 212 1 85 5 0 Calcite S D

Slope Face 79 218 2 to 3 feet overburden

FO 72 70 146 12 6 >50 0 72 tiny 0.2 tiny 6 0 None S D

JS 80 69 154 12 6 0 32 85 0.0 0.8 0.3 4 1/8-1 Quartz S D crosscutting Quartz veins

JS 78 77 152 12 6 3 1 - 0.3 1.3 0.7 6 0-1/4 None S/M D defines face

Slope Face 63 284
foliation variable, not as strong here; 2-2.5 feet 

overburden
JS 81 80 202 50 18 2 18 85 1 3 2 18 0-1/16 None S D

JS 28 25 71 50 18 0 8 20 1.5 3 2.5 25 0-2 None S W 2 inch aperture anomaly, erosion?

JS 46 46 125 35 15 0 6 18 0.3 4 2 20 1/16 Quartz/Calcite S D

JS 36 36 164 12 12 0 5 31 0.3 2 1.5 10 1/16 Quartz/Calcite S D

SJ 58 - 161 6 6 0 1 40 - - - 8 1/16 Quartz/Calcite S D

Slope Face 30 296 Isolated outcrop at approx Station 310+30

BJ 67 274 0.2 0.7

Slope Face 50 285 small outcrop

BJ 70 279 0.3 1 surface

Slope Face 70 274 waterfall below Station 323+00

JS 12 270 10 10 4 0 4 2 3 5 10 - None S S

JS 70 274 10 10 4 0 - 1 4 2 10 - None S S defines face

Slope Face 76 279 2 feet overburden

BJ 72 70 283 20 40 all 0 face <0.08 1.5 0.2 40 0 None S D defines rockface

JS 61 60 236 16 40 4 0 58 2.5 4 3 40 0 None S D

JS 76 74 158 10 40 1 4 55 1 2 1.5 40 0 None S D

SJ 84 - 21 1 40 1 - 78 - - - 40 0 None S D
could be tight group of several, could be repeated 

outside cell ~20 feet apart
JS 70 70 94 20 30 0 6 25 1 3 2 16 0 None S D dipping into face, break joint for bedding slabs

Slope Face 67 280

BJ 67 65 280 30 30 lots 0 face <0.08 0.1 <0.08 30 0
 Calcite or 

Quartz
S D defines face

JS 87 87 188 15 15 0 4 75 1.5 3 2 15 0 - S D

JS 62 55 9 30 30 1 20 47 0.2 3.5 2.5 30 0 - S D

SJ 15 3 274 20 4 - 1 5 - - - 20 <1/16
Oxidized 
Quartz

S D

JS 36 26 278 10 12 0 2 10 10 10 10 6 <1/16
Caltcite, 
Oxidized

S D

SCST8

SCST4

SCST5

SCST6

SCST7

SCST1

Joint 
Roughness

Joint 
Filling

SCST2

SCST3

Table C-1 : Bedrock Structure Measurements

Avg Dip 
(degrees)*

Min Dip 
(degrees)*

Dip Direction 
(degrees)**

Persistence Spacing Max Length 
(feet)

Aperature 
(inches)

 102528-003 Page 1 of 2 Table C-1 SCST Structure Measurements.xlsx - 4/22/2021
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Cell ID Discontinuity L1 (feet) L2 (feet) Nt Nc  Min (feet) Max (feet) Avg (feet) Water Remarks
Joint 

Roughness
Joint 

Filling

Table C-1 : Bedrock Structure Measurements

Avg Dip 
(degrees)*

Min Dip 
(degrees)*

Dip Direction 
(degrees)**

Persistence Spacing Max Length 
(feet)

Aperature 
(inches)

Slope Face 69 276 2- 2.5 feet overburden

BJ 70 65 276 20 6 all - face 0.0 0.0 0.2 20 0 None S D defines face

JS 75 70 165 10 4 0 6 70 0.1 2 1.5 4 0 None S D

JS 62 60 0 10 6 0 18 56 0.0 1 0.5 3.5 0 None S D

SJ 0 0 74 3 2 0 1 0 - - - 3 0 None S D perfectly flat

JS 65 62 182 8 6 3 7 65 0.1 2 1 6 0 None S D

Face 71 279 0.5 feet overburden

BJ 70 68 279 12 5 all - face 0.0 0.2 0.0 12 0 None S D defines face

JS 62 60 58 8 5 4 0 51 1 3 2 4 0 None S D

JS 80 80 109 12 5 1 3 12 0.7 2.5 1.5 12 0 None S D break joint for bedding plane

Slope Face 64 276 2 feet overburden

BJ 65 63 271 30 15 - - face 0.0 0.5 0.2 30 0 None S D defines rockface

JS 52 50 182 20 15 2 2 58 2.1 4.3 2.5 15 0 None S D

JS 45 40 16 30 12 0 6 35 1 5 2.5 8 0 None S D

JS 2 0 107 20 12 0 4 0 0.3 5 1.5 4 0 None S D

SJ 86 82 351 0 1 0 88 - - - 15 0 - None R D

Slope Face 70 279 2.5 feet overburden

BJ 70 63 279 - - - - - 0.1 0.3 0.3 35 0 None S D defines face

JS 46 45 39 35 10 7 4 48 0.1 3.5 2 13 0 None S D

JS 9 2 284 30 8 0 12 1 0.1 2.5 0.7 4 0 None S D

JS 84 82 35 35 10 1 8 89.7 0.3 5.5 2 10 0 None S D

NOTES:
* Dip angle reported relative to horizontal
** All structure orientations reported relative to true north

Discontinuity L1 = Cell Height
  SJ = Single Joint L2 = Cell Width
   JS = Joint Set Nt = Number of occurrences transecting the cell
   BJ = Bedding Joint Nc = Number of occurences fully contained in the cell
   FO = Foliation Y = Dip of the feature within the cell

Joint Roughness Water = Presence of water in mapped discontinuity
    S = Smooth     D = Dry
    W = Wavy     S = Squirting
    R = Rough     W = Wet

SCST9

SCST10

SCST11

SCST12

 102528-003 Page 2 of 2 Table C-1 SCST Structure Measurements.xlsx - 4/22/2021
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Photo 1: SCST1 Face
See Structure Table C-1 for measurement details and Site Plan, Figure 2 for location

Photo 2: SCST2 Face
See Structure Table C-1 for measurement details and Site Plan, Figure 2 for location
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Photo 3: SCST3 Face
See Structure Table C-1 for measurement details and Site Plan, Figure 2 for location

Photo 4: SCST4 Outcrop
See Structure Table C-1 for measurement details and Site Plan, Figure 2 for location
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Photo 5: SCST5 Outcrop
See Structure Table C-1 for measurement details and Site Plan, Figure 2 for location

Photo 6: SCST6 Face Adjacent to Waterfall
See Structure Table C-1 for measurement details and Site Plan, Figure 2 for location
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Photo 7: SCST7 Face
See Structure Table C-1 for measurement details and Site Plan, Figure 2 for location

Photo 8: SCST8  Face
See Structure Table C-1 for measurement details and Site Plan, Figure 2 for location
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Photo 9: SCST9 Face
See Structure Table C-1 for measurement details and Site Plan, Figure 2 for location

Photo 10: SCST10 Face
See Structure Table C-1 for measurement details and Site Plan, Figure 2 for location
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Photo 11: SCST11 Face
See Structure Table C-1 for measurement details and Site Plan, Figure 2 for location

Photo 12: SCST12 Face
See Structure Table C-1 for measurement details and Site Plan, Figure 2 for location
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CONSULTING SERVICES ARE PERFORMED FOR SPECIFIC PURPOSES AND FOR 
SPECIFIC CLIENTS. 
Consultants prepare reports to meet the specific needs of specific individuals.  A report prepared for 

a civil engineer may not be adequate for a construction contractor or even another civil engineer.  

Unless indicated otherwise, your consultant prepared your report expressly for you and expressly for 

the purposes you indicated.  No one other than you should apply this report for its intended purpose 

without first conferring with the consultant.  No party should apply this report for any purpose other 

than that originally contemplated without first conferring with the consultant. 

THE CONSULTANT'S REPORT IS BASED ON PROJECT-SPECIFIC FACTORS. 
A geotechnical/environmental report is based on a subsurface exploration plan designed to consider 

a unique set of project‐specific factors.  Depending on the project, these may include:  the general 

nature of the structure and property involved; its size and configuration; its historical use and 

practice; the location of the structure on the site and its orientation; other improvements such as 

access roads, parking lots, and underground utilities; and the additional risk created by scope‐of‐

service limitations imposed by the client.  To help avoid costly problems, ask the consultant to 

evaluate how any factors that change subsequent to the date of the report may affect the 

recommendations.  Unless your consultant indicates otherwise, your report should not be used:  (1) 

when the nature of the proposed project is changed (for example, if an office building will be erected 

instead of a parking garage, or if a refrigerated warehouse will be built instead of an unrefrigerated 

one, or chemicals are discovered on or near the site); (2) when the size, elevation, or configuration of 

the proposed project is altered; (3) when the location or orientation of the proposed project is 

modified; (4) when there is a change of ownership; or (5) for application to an adjacent site.  

Consultants cannot accept responsibility for problems that may occur if they are not consulted after 

factors which were considered in the development of the report have changed. 

SUBSURFACE CONDITIONS CAN CHANGE. 
Subsurface conditions may be affected as a result of natural processes or human activity.  Because a 

geotechnical/environmental report is based on conditions that existed at the time of subsurface 

exploration, construction decisions should not be based on a report whose adequacy may have been 

affected by time.  Ask the consultant to advise if additional tests are desirable before construction 

starts; for example, groundwater conditions commonly vary seasonally. 

Construction operations at or adjacent to the site and natural events such as floods, earthquakes, or 

groundwater fluctuations may also affect subsurface conditions and, thus, the continuing adequacy 

of a geotechnical/environmental report.  The consultant should be kept apprised of any such events, 

and should be consulted to determine if additional tests are necessary. 

MOST RECOMMENDATIONS ARE PROFESSIONAL JUDGMENTS. 
Site exploration and testing identifies actual surface and subsurface conditions only at those points 

where samples are taken.  The data were extrapolated by your consultant, who then applied 

judgment to render an opinion about overall subsurface conditions.  The actual interface between 

materials may be far more gradual or abrupt than your report indicates.  Actual conditions in areas 

not sampled may differ from those predicted in your report.  While nothing can be done to prevent 

such situations, you and your consultant can work together to help reduce their impacts.  Retaining 
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your consultant to observe subsurface construction operations can be particularly beneficial in this 

respect. 

A REPORT'S CONCLUSIONS ARE PRELIMINARY. 
The conclusions contained in your consultantʹs report are preliminary because they must be based on 

the assumption that conditions revealed through selective exploratory sampling are indicative of 

actual conditions throughout a site.  Actual subsurface conditions can be discerned only during 

earthwork; therefore, you should retain your consultant to observe actual conditions and to provide 

conclusions.  Only the consultant who prepared the report is fully familiar with the background 

information needed to determine whether or not the reportʹs recommendations based on those 

conclusions are valid and whether or not the contractor is abiding by applicable recommendations.  

The consultant who developed your report cannot assume responsibility or liability for the adequacy 

of the reportʹs recommendations if another party is retained to observe construction. 

THE CONSULTANT'S REPORT IS SUBJECT TO MISINTERPRETATION. 
Costly problems can occur when other design professionals develop their plans based on 

misinterpretation of a geotechnical/environmental report.  To help avoid these problems, the 

consultant should be retained to work with other project design professionals to explain relevant 

geotechnical, geological, hydrogeological, and environmental findings, and to review the adequacy of 

their plans and specifications relative to these issues. 

BORING LOGS AND/OR MONITORING WELL DATA SHOULD NOT BE SEPARATED 
FROM THE REPORT. 
Final boring logs developed by the consultant are based upon interpretation of field logs (assembled 

by site personnel), field test results, and laboratory and/or office evaluation of field samples and data.  

Only final boring logs and data are customarily included in geotechnical/environmental reports.  

These final logs should not, under any circumstances, be redrawn for inclusion in architectural or 

other design drawings, because drafters may commit errors or omissions in the transfer process.   

To reduce the likelihood of boring log or monitoring well misinterpretation, contractors should be 

given ready access to the complete geotechnical engineering/environmental report prepared or 

authorized for their use.  If access is provided only to the report prepared for you, you should advise 

contractors of the reportʹs limitations, assuming that a contractor was not one of the specific persons 

for whom the report was prepared, and that developing construction cost estimates was not one of 

the specific purposes for which it was prepared.  While a contractor may gain important knowledge 

from a report prepared for another party, the contractor should discuss the report with your 

consultant and perform the additional or alternative work believed necessary to obtain the data 

specifically appropriate for construction cost estimating purposes.  Some clients hold the mistaken 

impression that simply disclaiming responsibility for the accuracy of subsurface information always 

insulates them from attendant liability.  Providing the best available information to contractors helps 

prevent costly construction problems and the adversarial attitudes that aggravate them to a 

disproportionate scale. 

READ RESPONSIBILITY CLAUSES CLOSELY. 
Because geotechnical/environmental engineering is based extensively on judgment and opinion, it is 

far less exact than other design disciplines.  This situation has resulted in wholly unwarranted claims 
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being lodged against consultants.  To help prevent this problem, consultants have developed a 

number of clauses for use in their contracts, reports, and other documents.  These responsibility 

clauses are not exculpatory clauses designed to transfer the consultantʹs liabilities to other parties; 

rather, they are definitive clauses that identify where the consultantʹs responsibilities begin and end.  

Their use helps all parties involved recognize their individual responsibilities and take appropriate 

action.  Some of these definitive clauses are likely to appear in your report, and you are encouraged 

to read them closely.  Your consultant will be pleased to give full and frank answers to your 

questions. 

The preceding paragraphs are based on information provided by the ASFE/Association of 

Engineering Firms Practicing in the Geosciences, Silver Spring, Maryland 




