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PRIVILEGED AND CONFIDENTIAL
GeoSeRv.

April 6, 2020 GSI Project #: 190725

Knight Piésold Ltd. (KP)
Subject: KRRP Copco Road Sutface and Subsurface Geotechnical Survey Technical Memorandum
Dear Knight Piésold:

In accordance with your request and authorization of GeoServ, Inc. (GSI) has prepared the
enclosed Geotechnical Survey based on the requirements and proposed project specifics
identified during our review. Specifically, this technical memorandum (memo) provides a
summary of the methods used to survey Copco Road from the Klamathon Bride to the
Copco Dam Road intersection. The memo also includes Appendix A that shows and lists
relevant data and diagrams to include:

e Survey Field Road Core Test Results
e Road Core Logs

e Survey Diagrams

e Summary Photographs

Data and results presented in this technical memorandum are preliminary and subject to
change. Additional analyses and interpretations need to be made from the survey data.
Design recommendations are not included at this time pending input from KP and
laboratory test results. If you have any questions regarding the data and results, please do not
hesitate to contact this office. The opportunity to be of service is appreciated.

Respectfully submitted,

James Fitzgerald, Senior Geologist
GeoServ, Inc.

624 South Mount Shasta Blvd.
Mount Shasta, CA 96067

(530) 227-8963
jf@geoscienceserv.com
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Summary

GSI completed a sutface and subsurface road survey of 17.5 miles of Copco/Iron Gate Lake Road
(Copco Road). The survey included drilling 18 road cores and surveying both traffic lanes with
ground penetrating radar (GPR) survey equipment. These data were used to characterize
surface/subsurface road conditions. This report includes a summary of the methods used for data
collection and analysis, data results, preliminary conclusions, and limitation and assumptions (see
Appendix A for survey data). Copco Road is a rural Siskiyou County Road with an asphalt and
gravel surface that accesses both the Iron Gate and Copco dams, as well as recreational areas and
private properties. This survey focused on Copco Road starting at the Klamathon Bridge on the
west end and Copco Dam on the east end (Appendix A: Figure C1).

Assessment of the Copco Road surface and shallow subsurface was accomplished through
advancement of 18 road cores spread evenly along the road survey segment (Appendix A: Figure
C1). The road cores were used to help determine asphalt, aggregate base, and native fill thickness,
depth to bedrock, fill conditions, groundwater conditions, and road bearing capacity. To provide
indirect data on the shallow subsurface and to allow for interpolation and extrapolation between drill
sites, a GPR survey was completed along each lane of the surveyed road segments. The direct and
indirect data were compiled and analyzed to give an estimate of average asphalt thickness and
condition, aggregate base conditions, and cut and fill conditions.

Asphalt: Most of the Copco Road surface is paved with asphalt that is in fair to poor condition
based on the direct and indirect measurements taken as part of this survey. There are short sections
of gravel surface road. The average measured asphalt thickness is 2”” and is in fair to poor condition.

Asphalt Subgrade: Directly under the pavement there is either aggregate base rock with moderate to
high density or native fill material with moderate to high density.

Road Subgrade: The road prism is a combination of cut and fill with most of the prism having both
cut and fill. Overall, most of the fill is native material locally sourced from the cut areas. The native
fill tends to be firm to very stiff cohesive gravelly clay with moderate to high plasticity.

Methods

Direct Measurements: Road core sampling was completed at 18 locations along Copco Road, and
the core locations were spread out with about 1 core per mile of road surveyed (Appendix A: Figure
C1 and Table 1). The asphalt was cored using a 6" diamond core bit. The road subgrade was
sampled using a 6” hollow stem auger and a Standard Penetration Test (SPT) sampler. The road
cores were located along the outside lane and were generally within the outside primary vehicle
wheel tread.

Indirect Measurements: GPR survey was completed on 17.5 miles of Copco Road from the
Klamathon Bridge crossing the Klamath River to the Copco Dam Access Road. The survey was
completed to help evaluate existing asphalt thickness and condition and to estimate road subgrade
soil/rock types and condition. Two GPR survey passes were made along the road, one in each lane,
for a total of 35 miles of survey. Each traffic lane was scanned by one pass that corresponded with
the primary vehicle wheel tread. Heading east, the survey line was on the outside lane within the
outer tire tread. Heading west, the survey line was on the inside lane within the inner tire tread.
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Within areas of obvious asphalt and/or subgrade failure, additional GPR passes were completed to
better define the horizontal and vertical extents of the failures.

Results

In general, drilling of the road surface and prism was accomplished with minimal drilling effort.
Total road core depth to auger refusal ranged from 0.8' to 7.8' below ground surface (bgs)
(Appendix A: Figures C2-C13 and Road Core Logs). Even with the presence of clay rich soils, the
road core and GPR data correlate relatively well, and general conclusions of road condition can be
estimated with relatively good certainty. A summary of the measured and estimated asphalt,
aggregate base, road subgrade conditions is shown in Appendix A: Figures C2-C13 and Table 1.

The survey data indicate that in areas where an asphalt surface is present asphalt thickness is typically
1.57-2”. In road segments where repairs have taken place, the asphalt thickness generally increases,
with the thickest measured asphalt at 6.25” in a repaired segment. Asphalt was typically dry with
partial cracking visible on the road surface, areas of apparent subgrade failure show larger arcuate
shaped cracking along the perimeter of the failing area as well as alligator cracking along some
sections. It appears that repairs on the roadway typically consist of additional layer(s) of asphalt
being placed on top of a failing section of road to make grade/alignment adjustment to bring the
roadway surface back up to grade. Road segments with newer asphalt have a higher asphalt density,
less cracking, and higher oil content.

Inferred from the road core and GPR data correlation, it appears that most of the surveyed road
segment is underlain by between 4” to 6” of aggregate base rock. Recently repaired areas have up to
1’ of base. The directly observed aggregate base rock is typically a cohesionless medium dense to
dense %4 minus gravel. The average measured in-place bearing capacity is 17,500 pounds per

square foot (psf) (Appendix A: Table 1).

The measured native fill thickness along the surveyed road ranges from 0’ to 7.5 with the thickest
areas being associated with placement of culverts and fill across drainages and swales. The native fill
thickness also varies from lane to lane as most of the roadway required the use of cut and fill
construction methods in order to provide a level road surface and proper road alignment for vehicle
traffic. Fill material most commonly consists of locally or adjacently sourced native soil and rock
placed during original road building efforts. Fill material typically consists of cohesive
sandy/gravelly/cobble clay with firm to very stiff consistency with an average measured undrained
shear strength (N60) 7,500 psf (Appendix A: Table 1). For the directly observed native fill, the sand
is very fine to coarse, the clay has medium to high plasticity, gravels are less than 17 in diameter, and
cobbles are about 2.5” in diameter.

For fill areas of the road prism, below the aggregate base rock or native fill material, there is in-place
native soil and rock. Most of the in-place material is hard volcanic rock varying from fresh to very
weathered into clay with gravel and cobbles. The volcanic rock has an average measured bearing
capacity of 37,500 psf (Appendix A: Table 1).

No groundwater was observed within the road cores or GPR data (Appendix A: Road Core Logs).
Groundwater levels can fluctuate from season to season and year to year. Given that this survey was
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completed during a dry time of year, shallow groundwater may be present during wet times of the
year.

Preliminary Conclusions

Overall, the surveyed road segments with full bench cuts are founded on hard bedrock and are
stable. Road segments constructed using native fill are relatively unstable. Segments that are
founded on rock have an estimated average ultimate bearing capacity of 37,000 psf (Appendix A).
Road segments constructed using native fill have an estimated ultimate bearing capacity of (N60)
7,500 psf. The segments that are full bench cuts have good to fair road surface and subgrade
conditions whereas segments that are cut/fill or all fill have fair to poor surface and subsurface
conditions.

Based on the data interpretations and visual road assessment, there are likely two main causes of
poor road surface condition. First, road prisms that are founded on relatively uncompacted
expansive clay fill, very little or no aggregate base under the asphalt, a relatively thin layer of asphalt,
and the age of the asphalt. Road segments assessed to be in poor condition tend to have an irregular
surface, less aggregate base rock, and old and dray asphalt (e.g., alligator cracking). Second, road
segments with a combination of cut and fill (i.e., sliver fills) tend to have outboard edge failures with
arcuate shaped drops in the road prism. These fill failures are likely result from a lack of keyways
into in-place native rock and soil on the outboard edge of the road, poor compaction of expansive
clay soils, and heavy live loads.

Limitations and Assumptions

The analysis and conclusions presented in this report have been conducted according to current
geologic and engineering practice and the standard of care exercised by reputable professional
consultants performing similar tasks in this area. The conclusions made are preliminary and subject
to change. This is a preliminary summary and interpretation of these data. No other warranty,
expressed or implied, is made regarding the conclusions and opinions expressed in this report.
Variations may exist and conditions not observed or described in this report may be encountered
during future assessments. GSI’s conclusions are based on an analysis of the observed conditions
and data available at the time of this report.

Data for this survey is inherently limited given the density of direct measurements (i.e., one road
core per mile of survey). The point data at road core locations have the most objective and greatest
certainty in the accuracy of conclusions made from these data. GPR data have the most uncertainty
given the indirect nature of non-visual testing. The GPR data do have the most coverage relative to
the road core data. The correlation between road core data and GPR data is limited to extrapolation
between road cores. The conclusions made herein assume that asphalt composition and thickness
between known points is relatively constant and that the aggregate base material is from the same
source with similar thickness, and that native fill material is the same from station to station. Also
assumed is that the aggregate base differs greatly from native fill material in gradation, density, and
plasticity. It follows that fill compaction and or composition varies from adjacent native fill and in
place material(s) allowing for differentiation with the return signal detected by the GPR equipment.
As of this report, the laboratory testing of soil and rock samples has not occurred and is
forthcoming.
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SHEET INDEX
DRAWING # TITLE REVISION DATE
C1 COPCO ROAD GPR PROJECT AREA 2/19/20
C2 COPCO ROAD STA 157+400.0-236+20.0 2/19/20
C3 COPCO ROAD STA 236+20.0-328+60.0 2/19/20
C4 COPCO ROAD STA 328+60.0-407+80.0 2/19/20
Cd COPCO ROAD STA 394+60.0-473+80.0 2/19/20
C6 COPCO ROAD STA 473+80.0-539+80.0 2/19/20
c7 COPCO ROAD STA 539+80.0-619+00.0 2/19/20
c8 COPCO ROAD STA 632+20.0-711+40.0 2/19/20
C9 COPCO ROAD STA 711+40.0-790+60.0 2/19/20
C10 COPCO ROAD STA 790+60.0-869+80.0 2/19/20
c1 COPCO ROAD STA 869+80.0-949+00.0 2/19/20
C12 COPCO ROAD STA 949+00.0-1028+20.0 2/19/20
C13 COPCO ROAD STA 2028+20.0-1092+00 2/19/20
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DIMENSIONS SHOWN ARE OF MATERIAL THICKNESS
3. MAPPED FILL AREAS SHOWN AT A 3.0’ THICKNESS COULD RANGE FROM 2'-4'.
4. MAPPED FILL AREAS SHOWN AT A 5.0’ THICKNESS COULD RANGE FROM 4'-6'

2. AREAS OUTSIDE OF MAPPED FILL COULD HAVE A FILL DEPTH RANGING IN 0'-2’.

NOTES:

1.

NOTE:

FOR GROUND PENETRATION LOGS SEE APPENDIX #

FOOTAGE LOGS: (5384, 4632, 5546) EASTBOUND LANE;

(5420, 900, 4430, 5550) WEST BOUND LANE.
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Elevation
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GEOSERYV, INC.

P.0. BOX 831

MOUNT SHASTA, CA 96067
PH: (530) 227-8963

FAX: (530) 926—8921

ROAD CONDITION SURVEY,
COPCO ROAD, HORNBROOK,
SISKIYOU COUNTY

SHEET NAME:

COPCO ROAD STA
632+20-711+40

PLAN SECTION &
PROFILE

REVISIONS:

PROJECT NO:

190725

ISSUE DATE:

2/19 /20

SCALE:

AS NOTED

DRAWN BY:
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ENGINEERED:
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(5370, 5340) WEST BOUND LANE.

|
NOTE:
FOR GROUND PENETRATION LOGS SEE APPENDIX #
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1. DIMENSIONS SHOWN ARE OF MATERIAL THICKNESS

NOTES:

2. AREAS OUTSIDE OF MAPPED FILL COULD HAVE A FILL DEPTH RANGING IN 0'-2".
3. MAPPED FILL AREAS SHOWN AT A 3.0’ THICKNESS COULD RANGE FROM 2°'-4’.

4. MAPPED FILL AREAS SHOWN AT A 5.0° THICKNESS COULD RANGE FROM 4'-6'.
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FOOTAGE LOGS: (5310, 5395, 5385) EASTBOUND LANE;

FOR GROUND PENETRATION LOGS SEE APPENDIX #
(5365) WEST BOUND LANE.

NOTE:
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GEOSERYV, INC.

P.0. BOX 831
MOUNT SHASTA, CA 96067

PH: (530) 227-8963
FAX: (530) 926—8921

ROAD CONDITION SURVEY,
COPCO ROAD, HORNBROOK,
SISKIYOU COUNTY

24704 42470
2460~ 2460
24504~ \ —+-2450
2440~ ~_ —F2440
24304~ 2430
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NOTES: ELEVATION

1. DIMENSIONS SHOWN ARE OF MATERIAL THICKNESS HORZ. SCALE 1= 350’

2. AREAS OUTSIDE OF MAPPED FILL COULD HAVE A FILL DEPTH RANGING IN 0'-2'. ' LEGEND

3. MAPPED FILL AREAS SHOWN AT A 3.0' THICKNESS COULD RANGE FROM 2'—4'. JENNY CREEK BRIDGE ———

4. MAPPED FILL AREAS SHOWN AT A 5.0' THICKNESS COULD RANGE FROM 4'—6'. EXISTING ASPHALT

EXISTING AGGREGATE BASE Rx
= o
o < 2 | EXISTING FILL
|
! | ! | COPCO GPR MAPPING TICKS—25'
|

NOTE:

FOR GROUND PENETRATION LOGS SEE APPENDIX #
FOOTAGE LOGS: (5385, 5345) EASTBOUND LANE;
(5530, 3565) WEST BOUND LANE.
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PLAN SECTION &
PROFILE
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PROJECT NO:

190725

ISSUE DATE:
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KF

ENGINEERED:
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JF

2450.0
<
2 <0
400
2375 0
850400
N

P LA N 0 350 700 1050
- e e —

1"= 350

SCALE: 1" = 350’
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GEOSERYV, INC.

P.0. BOX 831

MOUNT SHASTA, CA 96067
PH: (530) 227-8963

FAX: (530) 926—8921

ROAD CONDITION SURVEY,
COPCO ROAD, HORNBROOK,
SISKIYOU COUNTY

SHEET NAME:

COPCO ROAD STA
869+80-949+00
PLAN SECTION &

PROFILE

REVISIONS:

PROJECT NO:

190725

ISSUE DATE:

2/19 /20

SCALE:

AS NOTED

DRAWN BY:

KF

ENGINEERED:

CHECKED:

JF

SHEET:

C11
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NOTES:

EXISTING ASPHALT

EXISTING AGGREGATE BASE Rx

POCKKA

< > < < | EXISTING FILL

COPCO GPR MAPPING TICKS—25'

2. AREAS OUTSIDE OF MAPPED FILL COULD HAVE A FILL DEPTH RANGING IN 0'-2'.

1. DIMENSIONS SHOWN ARE OF MATERIAL THICKNESS

3. MAPPED FILL AREAS SHOWN AT A 3.0’ THICKNESS COULD RANGE FROM 2'-4'.
4. MAPPED FILL AREAS SHOWN AT A 5.0° THICKNESS COULD RANGE FROM 4'-6'.

2500.0
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3 —~=

700 1050

350

PLAN

1"= 350

NOTE:

1" = 350’

SCALE:

5320) EASTBOUND LANE;
3530) WEST BOUND LANE.

FOR GROUND PENETRATION LOGS SEE APPENDIX #

FOOTAGE LOGS: (5345,
1921

(5280
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NOTE:

(4435, 5280) WEST BOUND LANE.
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GEOSERYV, INC.

P.0. BOX 831
MOUNT SHASTA, CA 96067

PH: (530) 227-8963
FAX: (530) 926—8921

ROAD CONDITION SURVEY,
COPCO ROAD, HORNBROOK,
SISKIYOU COUNTY

EXISTING ASPHALT

EXISTING AGGREGATE BASE Rx

EXISTING FILL

COPCO GPR MAPPING TICKS—25'

SHEET NAME:

COPCO ROAD STA

949+00-1028+20

PLAN SECTION &
PROFILE
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NOTES: HORZ. SCALE 1"= 350’
1. DIMENSIONS SHOWN ARE OF MATERIAL THICKNESS LEGEND
2. AREAS OUTSIDE OF MAPPED FILL COULD HAVE A FILL DEPTH RANGING IN 0'—2'.
3. MAPPED FILL AREAS SHOWN AT A 3.0° THICKNESS COULD RANGE FROM 2'—4'.
4. MAPPED FILL AREAS SHOWN AT A 5.0° THICKNESS COULD RANGE FROM 4'—6'.
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NOTE:
FOR GROUND PENETRATION LOGS SEE APPENDIX #

FOOTAGE LOGS: (4660, 2030) EASTBOUND LANE;
NO MAPPING DONE ON THE WEST BOUND LANE.
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SCALE: 1" = 350’
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PROJECT NO:
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ISSUE DATE:
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Table 1. Road Core Data Summary and Field Tested Parameters.

Undrained Undraine Presumpti
Relativ Relativ Frictio Shear  Undrained d Shear Undrained ve Calculated Calculated
Dept Depth GW GW e e n  Frictio Strength Shear  Strength  Shear Cohesive  Bearing  Bearing  Bearing
Borehole h (meters Depth Depth Cohesion Densit Densit Angle n (N60) Strength  (N6O)  Strength  Non-cohesive Soil Capacity Capacity Capacity
STA Distance (feet)  Number  (feet) ) (feet) (meters) Type Material Type Type N N60 N1,60 y (N60O) v (N60) Angle (kPa) (kPa) (psf) (psf) Soil Density ~ Consistency  (psf) (kPa) (psh)

180+60 18060|RC-CR-001 1.0 0.3] No Water| No Water| Native Rock|Weathered Volcanic Cohesionless | 50| 40.0f 68.0] 114.0] 121.28| 46.9| 49.5 Very Dense 2,191 45,760
236+20 23620|RC-CR-002 1.0 0.3 Fill|Sandy Clay with Gravel |Cohesive 8| 6.4 109 47.0[ 52.00 94 118 1,963 2,464 Firm
236+20 23620|RC-CR-002 2.0 0.6 Fill|Sandy Clay with Gravel |Cohesive 12[ 9.6 16.3] 53.0 59 245 306 5117 6,391 Stff
236+20 23620|RC-CR-002 4.0 1.2 Fill|Sandy Clay with Gravel |Cohesive 9] 7.2 122 43.0 47 184 230 3,843 4,804 Stiff
236+20 23620(RC-CR-002 5.0 1.5 Fill|Sandy Clay with Gravel |Cohesive 10[ 8.0 13.6] 44.0 48 204 255 4,261 5,326 Stiff
236+20 23620|RC-CR-002 7.0 2.1 Native Rock|[Weathered Volcanic Cohesionless | 501 40.0] 62.8 88.0 100 47.0] 49.5 Very Dense 2,191 45,760
220+57 22057(RC-CR-003 1.0 0.3 Fill|Sandy Clay with Gravel |Cohesive 16 12.8] 21.8] 65.0 72 326 408 6,809 8,521 Very Stiff
220+57 22057(RC-CR-003 2.0 0.6 Fill|Sandy Clay with Gravel |Cohesive 271 21.6f 36.7| 77.0 85 551 688 11,508 14,369 Very Stiff
220+57 22057(RC-CR-003 4.0 1.2 Fill|Sandy Clay with Gravel |Cohesive 251 20.0 8.0 41.0 46 510 637 10,652 13,304 Very Stiff
315+66 31566|RC-CR-004 1.0 0.3 Native Rock|[Weathered Volcanic Cohesionless | 50| 40.0f 68.0] 114.0] 121.28| 46.9| 49.5 Very Dense 2,191 45,760
386+17 38617|RC-CR-005 0.5 0.2 AB|Aggregate Base Rock Cohesionless [ 45] 36.0[ 61.2] 120.0 133  38.0] 41.0 Dense 1,567 32,727
386+17 38617|RC-CR-005 1.7 0.5 Native Rock|[Weathered Volcanic Cohesionless | 50| 40.0f 68.0] 114.0] 121.28| 46.9| 49.5 Very Dense 2,191 45,760
430+68 43068|RC-CR-006 0.5 0.2 AB|Aggregate Base Rock Cohesionless [ 50| 40.0[ 68.0] 114.0] 121.28] 46.9] 49.5 Very Dense 2,191 45,760
470+56 47056)|RC-CR-007 0.5 0.2 Native Rock|Weathered Volcanic Cohesionless | 50| 40.0] 68.0] 114.0] 121.28] 46.9[ 49.5 Very Dense 2,191 45,760
507+44 50744|RC-CR-008 1.0 0.3 Fill|Sandy Clay with Gravel |Cohesive 13| 10.4] 17.7[ 59.0] 65.0 265 332 5,535 6,934 Stiff
507+44 50744|RC-CR-008 3.0 0.9 Fill|Sandy Clay with Gravel |Cohesive 5[ 4.0 6.8 340 37 102 128 2,130 2,673 Firm
507+44 50744|RC-CR-008 45 1.4 Fill|Sandy Clay with Gravel |Cohesive 16| 12.8] 21.8] 65.0 72 326 408 6,809 8,521 Very Stiff
507+44 50744|RC-CR-008 6.0 1.8 Native Rock|[Weathered Volcanic Cohesionless | 50| 40.0| 68.0] 114.0] 121.28| 469 49.5 Very Dense 2,191 45,760
552+05 55205|RC-CR-009 1.0 0.3 Fill|Sandy Clay with Gravel |Cohesive 33| 26.4] 449 90.0 100 673 841 14,056 17,565 Hard
552+05 55205|RC-CR-009 2.5 0.8 Fill|Sandy Clay with Gravel |Cohesive 13(10.4] 17.7] 59.0 65.0 265 332 5,535 6,934 Stiff
698+00 69800|RC-CR-009A 1.0 0.3 Fill|Sandy Clay with Gravel [Cohesive 17(13.6] 23.1 67.0 74 345 434 7,205 9,064 Very Stiff
698+00 69800|RC-CR-009A 2.5 0.8 Fill|Sandy Clay with Gravel [Cohesive 20| 16.0] 27.2[ 65.0 72 408 510 8,521 10,652 Very Stiff
698+00 69800|RC-CR-009A 4.5 1.4 Native Rock|[Weathered Volcanic Cohesionless | 28| 22.4] 38.1 71.0 78] 41.0] 43.0 Medium Dense 490 10,234
739+58 73958|RC-CR-010 1.0 0.3 Fill|Sandy Clay with Gravel [Cohesive 19(15.2] 25.8] 70.0 78 388 485 8,104 10,129 Very Stiff
739+58 73958|RC-CR-010 2.0 0.6 Fill|Sandy Clay with Gravel |Cohesive 40| 32.0] 544 92.0 102 816 1,020 17,043 21,303 Hard
831+92 83192|RC-CR-010A 1.0 0.3 Fill|Sandy Clay with Gravel |Cohesive 19(15.2] 25.8] 70.0 78 388 485 8,104 10,129 Very Stiff
831+92 83192|RC-CR-010A 2.0 0.6 Fill|[Sandy Clay with Gravel [Cohesive 16(12.8] 21.8] 65.0 72 326 408 6,809 8,521 Very Stiff
831+92 83192|RC-CR-010A 4.0 1.2 Fill|Sandy Clay with Gravel [Cohesive 10[ 8.0 13.6] 44.0 48 204 255 4,261 5,326 Stiff
753+85 75385|RC-CR-010B 0.5 0.2 AB|Aggregate Base Rock Cohesionless | 18| 14.4| 24.5|  73.0 81| 28.0] 30.0 Medium Dense 229 4,783
753+85 75385|RC-CR-010B 2 0.6 Fill|Sandy Clay with Gravel |Cohesive 71 5.6 9.5 41.0 46 143 179 2,987 3,738 Firm
753+85 75385|RC-CR-010B 3.5 1.1 Fill|Sandy Clay with Gravel [Cohesive 6| 4.8 8.2  36.0 40 122 153 2,548 3,195 Firm
753+85 75385|RC-CR-010B 5 1.5 Fill|Sandy Clay with Gravel |Cohesive 3| 24| 441 25.0 28 61 77 1,274 1,608 Firm
861+30 86130|RC-CR-011 0.5 0.2 AB|Aggregate Base Rock Cohesionless | 24| 19.2] 32.6] 83.0 92| 30.0] 32.0 Medium Dense 365 7,623
861+30 86130|RC-CR-011 2 0.6 Fill|Sandy Clay with Gravel |Cohesive 10[ 8.0 13.6] 44.0 48 204 255 4,261 5,326 Stiff
861+30 86130|RC-CR-011 3.5 1.1 Fill|Sandy Clay with Gravel [Cohesive 221 17.6] 30.0[ 65.0 72 449 561 9,378 11,717 Very Stiff
861+30 86130|RC-CR-011 5 1.5 Fill|Sandy Clay with Gravel [Cohesive 20| 16.0] 27.2[ 60.0 66 408 510 8,521 10,652 Very Stiff
918+36 91836|RC-CR-011A 0.5 0.2 AB|Aggregate Base Rock Cohesionless | 35] 28.0] 47.6] 99.0 110f 33.0] 36.0 Dense 798 16,667
918+36 91836|RC-CR-011A 2 0.6 Native Rock|Weathered Volcanic Cohesionless | 50[ 40.0] 68.0] 114.0| 121.28| 46.9] 49.5 Very Dense 2,191 45,760
960+49 96049[RC-CR-012 0.5 0.2 AB|Aggregate Base Rock Cohesionless | 28| 22.4] 38.1 89.0 99| 31.0] 33.0 Medium Dense 490 10,234
960+49 96049|RC-CR-012 2.5 0.8 Native Rock|Weathered Volcanic Cohesionless | 37] 29.6] 50.3]  86.0 95| 44.0] 46.0 Dense 916 19,131
1019+33 101933|RC-CR-013 0.5 0.2 AB|Aggregate Base Rock Cohesionless | 38| 30.4| 51.7| 102.0 114  34.0] 36.0 Dense 980 20,468
1019+33 101933|RC-CR-013 2 0.6 Fill|Sandy Clay with Gravel [Cohesive 50] 40.0f 68.0] 113.0[ 102.00 1020 1,275] 21,303 26,629 Hard
1059+30 105930|RC-CR-014 0.5 0.2 AB|Aggregate Base Rock Cohesionless | 16[ 12.8] 21.8] 69.0 76| 31.0] 33.0 Medium Dense 193 4,031
1059+30 105930|RC-CR-014 2 0.6 Fill|Sandy Clay with Gravel [Cohesive 18 14.4] 24.5| 64.0 71 367 459 7,665 9,586 Very Stiff
1059+30 105930|RC-CR-014 3.5 1.1 Fill|Sandy Clay with Gravel [Cohesive 24119.2] 32.6] 68.0 75 490 612 10,234 12,782 Very Stiff
1059+30 105930|RC-CR-014 5 1.5 Fill|Sandy Clay with Gravel [Cohesive 11f 8.8] 15.0] 46.0 50 224 281 4,678 5,869 Stiff
1059+30 105930|RC-CR-014 6.5 2.0 Fill|Sandy Clay with Gravel [Cohesive 32[25.6] 41.2] 720 80 653 816 13,638 17,043 Hard
1059+30 105930|RC-CR-014 7.9 2.4 Native Rock|Weathered Volcanic Cohesionless | 50[ 40.0] 59.0] 86.0 96| 47.0] 50.0 Very Dense 1,393 29,093
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Photographs 1. Road Core RC-CR-001 (STA 180+60.0) SPT sample taken from 0-1.5’ bgs.
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Photograph 2. Asphalt core sample at Road Core RC-CR-002 (STA 236+20.0).

Photograph 3/4/5. SPT samples taken at 0-1.5’ bgs -Left, 1.5-3’ bgs -Middle, & 3-4.5’ bgs -Right (CR-RC-
002).
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Photograph 6 & 7. SPT sample taken at 4.5-6.0" bgs-Left, & 6.5-6.584" bgs-Right (CR-RC-002).

Photograph 7. Asphalt core sample at Road Core RC-CR-003 (STA 220+57.0).
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Photographs 8/9/10. SPT samples taken at 0-1.5’ bgs-Left, 1.5’-3.0’ bgs-Middle, & 3.0-4.5’ bgs-Right
(CR-RC-003).
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Photograph 11. Looking at asphalt coring at Road Core RC-CR-004 (STA 315+66.0).

Photograph 12. Asphalt core sample at Road Core RC-CR-004.
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Photograph 13. SPT sample taken at 0-0.8’ bgs (CR-RC-004).
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Photograph 14. Asphalt core sample at Road Core RC-CR-005 (STA 386+17.0).

Photograph 15 & 16. SPT samples taken at 0-1.5’ bgs -Left, & 1.5-1.958’ bgs-Right (CR-RC-005)
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Photograph 17. Looking at asph

alt coring at Road Core RC-CR-006 (STA 430+68.0).

Photograph 18. SPT sample taken at 0-1.5’ bgs (CR-RC-006)
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Photograph 19. Asphalt core sample at Road Core RC-CR-007 (STA 470+56.0)

Photograph 20. SPT sample taken at 0-0.8’ bgs (CR-RC-007)
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Photograph 21. Asphalt core sample at Road Core RC-CR-008. (507+44.0)

Photographs 22 & 23. SPT samples taken at 0-1.5’ bgs-Left, & 2.5-4.0" bgs-Right (CR-RC-008)
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Photograph 24. SPT sample taken at 4.0-5.5’ bgs (CR-RC-008)

Photograph 25. Asphalt core sample at Road Core RC-CR-009 (STA 552+05).
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Photograph 26 & 27. SPT samples taken at 0-1.5’ bgs -Left, & 1.5-3.0" bgs -Right (CR-RC-009)

Photograph 28. Asphalt core sample at Road Core RC-CR-09A, (STA-739+58.0).
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Photograph 29. Looking at SPT sample taken from 0.5-2.5’ bgs (RC-CR-09A).

Photograph 30. Looking at Road Core location RC-CR-010 (STA 739+58.0).
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Photograph 31. Looking at Road Core location RC-CR-010A (STA 831+92.0).

Photograph 32. Looking at Road Core location RC-CR-010B (STA 753+85).
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Photograph 33. Looking at Road Core location RC-CR-011 (STA 861+30.0).

Photograph 34. Looking at Road Core location RC-CR-011A (STA 918+36.0).
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Photograph 35. Looking at Road Core location RC-CR-012 (STA 960+49.0).

Photograph 36. Looking at Road Core location RC-CR-013 (STA 1019+33).
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Photograph 37. Looking at Road Core location RC-CR-013 (STA 1059+30).
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July 14, 2020 GSI Project #: 190725

Knight Piésold Ltd. (KP)
Subject: KRRP Transportation Geotechnical Data Report
Dear Knight Piésold:

In accordance with your request and authorization of GeoServ, Inc. (GSI) has prepared the
enclosed Geotechnical Data Report based on the requirements and proposed project
specifics identified during our review. Specifically, this report provides a summary of the
methods used to collect geotechnical data and the data results for the following sites:

Sheet 1 - Copco Road at Dry Creek Bridge
Sheet 2 - Lakeview Road Bridge

Sheet 3 - Scotch Creek Culvert

Sheet 4 - Camp Creek Culvert

Sheet 5 - Fall Creek at Daggett Road

Sheet 6 - Fall Creek at Substation Road Bridge
Sheet 7 - Fall Creek at Copco Road Bridge

The memo includes Appendix A that shows and lists relevant data and diagrams to include:

e Borchole Locations and Logs
e Borehole Data

e Site Summary Photographs

e Available Laboratory Data

Data and results presented in this report are preliminary and subject to change. Additional
analyses and interpretations need to be made from the data at the 90% design phase. Data
analysis, interpretation, and design recommendations are not included at this time pending
input from KP. If you have any questions regarding the data and results, please do not
hesitate to contact this office. The opportunity to be of service is appreciated.

Respectfully submitted,

James Fitzgerald, Senior Geologist
GeoSetv, Inc.

624 South Mount Shasta Blvd.
Mount Shasta, CA 96067

(530) 227-8963
jif@geoscienceserv.com
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KRRP Transportation Geotechnical Data Report

Prepared for: Knight Piésold Ltd. (KP)
Prepared by: GeoServ, Inc. (GSI)

Initial Draft Report Date: June 24, 2020

Second Draft Report Date: July 14, 2020
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Summary

GSI completed a subsurface geotechnical investigation at seven sites associated with the
transportation system needed for KRRP construction access and post dam drawdown road
improvements. The investigation included compiling existing data and information and drilling
geotechnical borings. These data were used to characterize and measure subsurface conditions.
This report includes a summary of the methods used for data collection, presents the geotechnical
data, and lists the data limitations.

Field investigation of the transportation sites was accomplished through advancement of 18
geotechnical borings at the following sites:

Site Borehole ID
BH-DRO1
BH-DRO2
BH-DRO3
BH-DRO04
BH-A01
BH-A02
BH-SCO1
BH-SC02
BH-CCO01
BH-CCO02
BH-DGO03
BH-DG04
BH-DGO1
BH-DGO02
BH-FLO1
BH-FL.O2
BH-FL0O3
BH-FLO4

Copco Road at Dry Creek Bridge

Lakeview Road Bridge

Scotch Creek Culvert

Camp Creek Culvert

Fall Creek Culvert at Daggett Road

Fall Creek Culvert at Substation

Copco Road at Fall Creek Bridge

The borehole locations are shown on the following sheets:
Sheet 1 - Copco Road at Dry Creek Bridge

Sheet 2 - Lakeview Bridge

Sheet 3 - Scotch Creek Culvert

Sheet 4 - Camp Creek Culvert

Sheet 5 - Fall Creek at Daggett Road

Sheet 6 - Fall Creek at Substation Road Bridge

Sheet 7 - Fall Creek at Copco Road Bridge
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Methods

This investigation was completed to obtain information on the engineering properties of site fill,
soil, rock, and groundwater at sites associated with the project road, bridge, and culvert
improvements sites. The engineering properties of the site rocks and soils were assessed using

industry standard methods (BOR 2001, U.S. Army Corps of Engineers 1960, and Williamson 1984).
The rocks and soils were classified and assessed following the most recent ASTM methods.

Eighteen (18) boreholes were advanced at 7 project sites using either a Lonestar Auger Drill, Deere
35G Limited Access Drill, or a T1 Air Hammer Drill. The drilling tools included a 6™ hollow stem
auger and a 10” tri-cone bit. Standard Penetration Test (SPT) and bulk samples were taken in each
borehole. Relatively undisturbed samples were taken with a 2”7 SPT sampler at 2.5’ to 5’ intervals or
at changes in soil/rock type. At Lakeview Bridge, once the rock layer was reached, the holes were
advanced with the T1 Air Hammer Drill with a 10” Tri-Cone bit.

Borehole logs and summary sheets were drafted following CalTrans standards. For each borehole,
the rock/soil depth, color, particle size and volume, relative density/consistency, particle angularity
and shape, moisture content, strength, cohesion, plasticity, and compaction were visually noted and
field classified. SPT tests were completed following ASTM 1586. Split spoon core samples were
collected, photographed, and field classified. The recovery of un-disturbed samples was limited
given the material characteristics. The borehole logs are shown in Appendix A. A subset of the
samples were sent to a soil laboratory and tested for gradation, plasticity, and strength (Appendix A).
Field and laboratory measured soil and rock properties are summarized in Appendix A — Table 1.
Summary photos of each site are included in Appendix A.

This report includes the data for each site and does not provide data analysis, interpretation, or
design recommendations. At Scotch and Camp Creeks, that have had existing geotechnical data,
their historic data was combined with the GSI data to help characterize the horizontal and vertical
extent of subsurface conditions (Sheet 3 and Sheet 4).

Results

Copco Road at Dry Creek Bridge

Drilling at this site was accomplished with moderate to high drilling effort. The boreholes were
located as close to the existing bridge abutments as possible (Sheet 1). For all four boreholes, there
is a layer of rock rubble and native fill at the surface. That fill likely extends down to the base of the
abutments. The total depth drilled to auger refusal ranged from 5.5' to 11.5' below ground sutface
(bgs) (Appendix A — Borehole Logs and Table 1). The measured fill thickness ranges from 5’ to 7.5’
bgs. The material consists of cohesive sandy gravel/cobble clay with soft to very stiff consistency
(Appendix A — Borehole Logs and Table 1). For the directly observed fill bulk samples, the sand is
very fine to coarse, the clay has medium to high plasticity, gravels are less than 17 in diameter, and
cobbles are about 2.5” in diameter. Below the fill layer, there is in-place native rock. Most of the in-
place material is hard volcanic rock varying from fresh to very weathered into clay with gravel and
cobbles. No groundwater was observed within the boreholes.
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Lakeview Bridge

Drilling at this site was accomplished with moderate to high drilling effort. Boreholes BH-ABO1
and BH-ABO2 were located on the right bank of the river on the shoulder of Copco Road and the
boat ramp (Sheet 2). At BH-ABO1 and BH-ABO2 depth to refusal ranged from 35’ and 30’ bgs,
respectively (Appendix A — Borehole Logs and Table 1). The right river bank has three prominent
layers of material, an upper artificial fill (containing: gravels, cobbles, and boulders), a clay rich
material, and a volcanic bedrock material to at least 35" bgs. The artificial fill layer was encountered
to a depth of about 5’ bgs. The upper layer was rock rubble likely placed as part of road
construction. The fill was generally loose near the surface and dense before the clay soil was
encountered. The clay soil is stiff and moist from ~5’ to 18’ bgs. At 18’ bgs, the stiff clay soil
transitioned to a soft organic sandy clay in BH-ABO1 and a loose gravelly clay in BH-ABO02. The
thickness of these soft and loose layers ranges from 2.5’ to 5.0°. Below the weaker layer of gravelly
clay and sandy clay is a very dense weathered volcanic rock. The USGS mapped the dominant
geological unit in the area as Tertiary volcanic rock; minor pyroclastic deposits that correlates to the
observed rock. The degree of weathering decreased with depth at 35.0” bgs in BH-AB-01 and 30.0°
bgs in BH-ABO2. The depth to bedrock in BH-AB01 and BH-ABO2 correlated well. Groundwater
was encountered in BH-ABO1 at 13.0’ bgs and in BH-ABO2 at 10.0” bgs. The observed groundwater
depths were well above the river water level. It appears that there is perched shallow groundwater
flowing along the soil-rock contact.

Scotch Creek Culvert

Drilling at this site was accomplished with moderate to high drilling effort. Boreholes BH-SC01 and
BH-SCO02 were located on the right and left banks, respectively, of Scotch Creek just downstream of
Copco Road (Sheet 3). At BHSC-01 and BH-SC02 depth to refusal ranged from 7.5’ and 7’ bgs,
respectively (Appendix A — Borehole Logs and Table 1). The right and left streambanks have two
prominent layers of material, alluvial sandy to clayey gravel and weathered volcanic rock (at a
relatively shallow depth). The upper layer of clay, sand, and gravel is stiff/dense and moist from 0’
to 7’ bgs. At about 7’ bgs, the alluvium transitioned to a very dense weathered volcanic rock. The
USGS mapped the dominant geological unit in the area as Tertiary volcanic rock; minor pyroclastic
deposits that correlates to the observed rock. The degree of weathering decreased with depth at 7.5
bgs at BH-SC01. No groundwater was not encountered within the boreholes.

Camp Creek Culvert

Drilling at this site was accomplished with low to moderate drilling effort. Boreholes BH-CCO01 and
BH-CCO02 were located on the left and right banks, respectively, of Camp Creek just downstream of
Copco Road (Sheet 4). At BH-CCO01 and BH-CCO02 depth to refusal ranged from 20 and 22’ bgs,
respectively (Appendix A — Borehole Logs and Table 1). The right and left streambanks have two
prominent layers of material, loose alluvial sandy clay to clayey sand and medium dense well graded
sand. No bedrock was encountered in either borehole. From 0’ to 18’ bgs, the alluvium is likely
sediment deposited in Camp Creek delta on top of the original stream channel (Sheet 4). The upper
layer of alluvial material is loose and liquefiable given that during drilling sand flowed up into the
auger. Groundwater was encountered in both boreholes between 3’ and 4’ bgs. The groundwater
was perched above the stream with the surface water in the stream 2’ to 3’ lower than the water level
measured in the boreholes.
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Fall Creek at Daggett Road

Drilling at this site was accomplished with low to high drilling effort. The boreholes were located as
close to the existing culvert as possible (Sheet 5); however, given the road width, underground
utilities, and the need to keep the road open during drilling, the holes had to be located at a less than
ideal proximity to the culvert (Sheet 5). For BH-DGO3, the top of the borehole was located
adjacent to the road at the toe of the road fillslope. The fill consists of medium dense clayey sand
and gravel and extends to about 10.5” bgs (Appendix A — Borehole Logs and Table 1). Below the fill
is a 2.5’ thick layer of loose to stiff sandy clay. Below the clay is a very dense weathered volcanic
rock. The USGS mapped the dominant geological unit in the area as Tertiary volcanic rock; minor
pyroclastic deposits that correlates to the observed rock. For BH-DGO04, the borehole was located
in the road shoulder about 40’ west of the existing culvert. The top 3’ is fill consisting of loose to
medium dense clayey sand and gravel (Appendix A — Borehole Logs and Table 1). Below the fill
there is a stiff sandy silty clay with gravel to 6.5’ bgs. Below the clay a very dense weathered volcanic
rock similar to the rock encountered in BH-DGO03. No groundwater was observed within the
boreholes.

Fall Creek at Substation Road Bridge

Drilling at this site was accomplished with medium to high drilling effort. The boreholes were
located as close to the existing bridge as possible (Sheet 6); however, given the road width and the
need to keep the road open during drilling, the holes had to be located at a less than ideal distance
from the bridge (Sheet 6). For BH-DGO02, there is fill that consists of medium dense sandy gravel to
about 1.5” bgs (Appendix A — Borehole Logs and Table 1). Below the fill is stiff sandy clay with
gravel to 9.5” bgs. Below the clay is a very dense weathered volcanic rock was encountered to at
least about 117 bgs. The USGS mapped the dominant geological unit in the area as Tertiary volcanic
rock; minor pyroclastic deposits that correlates to the observed rock. For BH-DGO01, there is fill
that consists of very stiff gravelly clay to 7’ bgs (Appendix A — Borehole Logs and Table 1). Below
the fill is a stiff to very stiff gravely clay with sand to 9.0” bgs. Auger refusal was met in this hole
before hitting rock. No groundwater was observed within the boreholes.

Fall Creek at Copco Road Bridge

Drilling at this site was accomplished with high drilling effort. The boreholes were located as close
to the existing bridge abutments as possible (Sheet 7). At the surface there was a layer of rock
rubble that extends to the base of the abutments in most locations. Only one borehole could be
advanced through the rock rubble layer (i.e., BH-FC1). The total depth drilled to auger refusal
ranged from 2' to 6.1' bgs (Appendix A — Borehole Logs and Table 1). The fill consists loose to
medium dense clayey sand and gravel. No groundwater was observed within the boreholes.

Limitations

The geotechnical data presented in this report were collected following current geologic and
engineering practice and the standard of care exercised by reputable professional consultants
performing similar tasks in this area. The data are preliminary and subject to change. No other
warranty, expressed or implied, is made regarding the data in this report. Variations may exist and
conditions not observed or measured as part of this effort#nay exist at the site(s).
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Table 1. KRRP Transportation Geotechnical Data Borehole Data Summary Table

Field

Lab

PRIVILEGED AND CONFIDENTIAL

Measured Measured Lab Undrained Presumptive Calculated
Relative Friction  Friction Measured Shear Lab Cohesive Bearing Bearing
Borehole Depth Groundwater Density Relative  Angle Angle Cohesion  Strength Measured Non-cohesive Soil Soil Capacity Capacity
Feature Number (feet) Depth (feet) Material Type Cohesion Type N N60 N1,60 (N60) Density (deg) (deg) (psf) (NG60) (psf) Plasticity Density Consistency (psf) (psf)

Copco Road at Dry Creek Bridge BH-DRO1 3| No Water|Clayey Sand Cobhesive 13] 10.4] 17.7 56 5,538 Suff
Copco Road at Dry Creek Bridge BH-DRO02 5.5] No Water|Sandy Clay Cobhesive 10] 8.0] 13.6 44 4,260 Firm
Copco Road at Dry Creek Bridge BH-DRO2 8] No Water|Sandy Clay Cobhesive 7 5.6/ 82 34 2,982 Firm
Copco Road at Dry Creek Bridge BH-DRO02 10.5] No Water|Sandy Clay Cohesive 22] 17.6 22.4 63 31.2 222.0 9,372 25 Very Stiff
Copco Road at Dry Creek Bridge BH-DRO3 6/ No Water|Sandy Clay Cobhesive 2| 16| 27 18 852 Very Soft
Copco Road at Dry Creek Bridge BH-DRO3 8.5] No Water|Sandy Clay Cobhesive 9 7.2] 10.2 39 3,834 Suff
Copco Road at Dry Creek Bridge BH-DRO4 6| No Water|Sandy Clay Cobhesive 5[ 40[ 6.8 30 2,130 Firm
Copco Road at Dry Creek Bridge BH-DRO04 10] No Water|Sandy Clay Cohesive 11 8.8 11.5 42 4,686 Stiff
Lakeview Road Bridge BH-ABO1 3] No Water|Fill Non-cohesive | 20[ 16.0] 27.2 59 65 41 Medium Dense 5,117 4,950
Lakeview Road Bridge BH-ABO1 6.5] No Water|Clay with Gravel Non-cohesive | 21| 16.8] 28.6 60 66 41 Medium Dense 5,117 5,305
Lakeview Road Bridge BH-ABO1 10] No Water|Clay with Gravel Non-cohesive | 25[ 20.0] 32.6 58 64 42 Medium Dense 5,117 6,767
Lakeview Road Bridge BH-ABO1 15 13[Clay with Gravel Cohesive 15[ 12.0] 13.2 3,697 Stiff
Lakeview Road Bridge BH-ABO1 20 13[Sandy Clay Cohesive 26| 20.5] 16.7 5,033 Very Stiff
Lakeview Road Bridge BH-ABO1 25 13(Rock Non-cohesive | 33| 26.0| 24.7 63 57 45 Dense 9,190 9,774
Lakeview Road Bridge BH-AB02 6.5] No Water|Clay with Gravel Cohesive 18[ 14.4] 23.2 4,428 Stiff
Lakeview Road Bridge BH-AB02 10 10[Clay with Gravel Cohesive 15[ 12.0] 15.7 3,697 Stiff
Lakeview Road Bridge BH-ABO2 15 10|Clay with Sand Cobhesive 3[ 24 28 737 Firm
Lakeview Road Bridge BH-ABO02 20 10|Rock Non-cohesive | 28( 17.2] 18.4 49 54 41 Medium Dense 5117 5,472
Scotch Creek Culvert BH-SCO01 1| No Water[Sandy Gravely Cobbles Non-cohesive [ 15[ 12.0{ 20.0 66 60 30 Medium Dense 5,117 3,300
Scotch Creek Culvert BH-SCO01 4] No Water|Sandy Clay Cohesive 9l 7.2] 12.2 35 31 1,107 Stiff 2,089
Scotch Creek Culvert BH-SCO01 6.5 No Water|Clayey Gravel and Sand Non-cohesive | 21| 16.8] 29.0 78 69 33 Medium Dense 5,117 5,305
Scotch Creek Culvert BH-SCO01 7| No Water|Rock Non-cohesive | 50 40.0] 68.0 100 90 37 Very Dense 9,189 17,878
Scotch Creek Culvert BH-SC02 1| No Water[Sandy Clay with Cobbles Cohesive 18( 14.4] 24.5 73 65 2,214 Very Stiff 2,089
Scotch Creek Culvert BH-SC02 3.5 No Water|Sandy Gravely Cobbles Non-cohesive | 31| 24.8] 42.2 84 74 32 Dense 5,117 9,148
Scotch Creek Culvert BH-SC02 6.5 No Water|Rock Non-cohesive | 50 40.0] 68.0 100 90 37 Very Dense 9,189 17,878
Camp Creek Culvert BH-CCO01 1| No Water[Sandy Clay to Clayey Sand Non-cohesive | 3| 24| 4.1 24 22 20 Very Loose 500 355
Camp Creek Culvert BH-CCO01 5 3.0|Sandy Clay to Clayey Sand Non-cohesive | 2[ 1.6 2.7 20 19 19 Very Loose 400 196
Camp Creek Culvert BH-CCO01 7.5 3.0|Pootly Graded Sand Non-cohesive | 12[ 9.6 16.3 52 46 26 Medium Dense 2,000 2,423
Camp Creek Culvert BH-CCO1 19 3.0|Well Graded Sand with Gravel Non-cohesive | 34| 19.6] 24.9 55 49 30 37.5 607.0 Dense 5,117 6,579
Camp Creek Culvert BH-CC02 1 4.0|Sandy Clay to Clayey Sand Non-cohesive | 3| 2.4 4.1 24 22 20 Very Loose 500 347
Camp Creek Culvert BH-CC02 5 4.0[Organic Debris with Sand Cohesive 1 08 14 16 14 123 Very Soft 300 0
Camp Creek Culvert BH-CC02 7.5 4.0|Pootly Graded Sand Non-cohesive | 14| 11.2] 19.0 42 38 27 Medium Dense 2,000 3,008
Camp Creek Culvert BH-CC02 13 4.0|Pootly Graded Sand Non-cohesive | 10[ 8.0] 11.4 35 32 25 Loose 1,500 1,876
Camp Creek Culvert BH-CC02 19 4.0|Well Graded Sand with Trace Gravel ~ |Non-cohesive | 3[ 24| 3.0 18 16 20 Very Loose 400 349
Camp Creek Culvert BH-CC02 21 4.0|Well Graded Sand with Trace Gravel ~ |Non-cohesive | 3[ 24| 2.9 18 16 20 Very Loose 400 349
Camp Creek Culvert BH-CC02 21.5 4.0|Clayey Sand Non-cohesive [ 33| 26.0[ 31.0 67 75 41 43.4 39.0 Dense 400 349
Fall Creek Culvert at Daggett Road BH-DGO03 11]  No Water|Sandy Clay Cobhesive 9l 72| 9.1 2,214 46 Stff
Fall Creek Culvert at Daggett Road BH-DGO03 15| No Water|Rock Non-cohesive [ 50| 40.0] 46.8 99 113 49 Very Dense 15,500 17,857
Fall Creek Culvert at Daggett Road BH-DG04 3.5] No Water|Sandy Silty Clay Cobhesive 12| 9.6] 16.3 2,945 Stiff
Fall Creck Culvert at Daggett Road BH-DG04 5| No Water|Clay Cohesive 21] 16.8 28.6 5,159 Very Stiff
Fall Creek at Substation Road Bridge BH-DG02 3.5] No Water|Clay with Sandy Gravel Cohesive 14 11.2] 19.0 3,446 Stiff
Fall Creek at Substation Road Bridge BH-DGO02 8.5] No Water[Rock Non-cohesive | 33| 26.4| 25.3 61 69 44 Dense 9,190 9,983
Fall Creek at Substation Road Bridge BH-DGO1 3.5 No Water|Gravelly Clay with Sand Cobhesive 34( 27.2[ 46.2 8,354 Hard
Fall Creek at Substation Road Bridge BH-DGO1 7.5 No Water|Gravelly Clay with Sand Cohesive 26| 20.8 31.2 6,391 Very Stiff
Fall Creek at Copco Road Bridge BH-FC01 3| No Water|Silty Clay with Gravel Cohesive 71 5.6] 9.5 1,713 Firm
Fall Creek at Copco Road Bridge BH-FC01 4.5] No Water|Silty Clay with Gravel Cohesive 14 11.2] 19.0 3,425 Stiff
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#
Copco Road at Dry Creek Bridge Photo 1 - BH-DRO2 Sample 2.2 from 8-9.5 ft bgs.

Copco Road at Dry Creek Bridge Photo 2 — BH-DRO03 Sample 3.2 from 8-9.5 ft bgs.
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#
Copco Road at Dry Creek Bridge Photo 3 — BH-DR04 Sample 4.2 from 9.5-11 ft bgs.

Copco Road at Dry Creek Bridge Photo 4 — BH-DRO?2 (far cone) location viewed from BH-
DRO3 looking to the northwest, Copco Road at Dry Creek Bridge in background.
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Lakeview Road Bridge Photo 1 - BH-ABO1 Sample 1.1 from 7-9.5 ft bgs.

Lakeview Road Bridge Photo 2 — BH-ABO1 Sample 1.2 from 10-11.5 ft bgs.
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#
Lakeview Road Bridge Photo 3 — BH-ABO1 Sample 1.3 from 15-16.5 ft bgs.

Lakeview Road Bridge Photo 4 — BH-ABO1 Sample 1.4 from 20-21.5 ft bgs.
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Lakeview Road Bridge Photo 5 — BH-ABO1 Sample 1.5 from 25-25.25 ft bgs.

Lakeview Road Bridge Photo 6 — BH-AB02 Sample 2.3 from 15-16.5 ft bgs.
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Lakeview Road Bridge Photo 7 — BH-AB2 Sample 2.4 from 20-21.5 ft bgs.

Lakeview Road Bridge Photo 8 — BH-ABO1 location looking south.
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Lakeview Road Bridge Photo 9 — BH-ABO2 Location looking southwest.
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Scotch Creek Culvert Photo 1 - BH-SC01 Sample 1.1 from 0-1.5 ft bgs.

Scotch Creek Culvert Photo 2 — BH-SC02 Sample 2.1 from 0-1.5 ft bgs.#
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Scotch Creek Culvert Photo 3 — BH-SC02 Sample 2.2 from 3.5-5 ft bgs.

Scotch Creek Culvert Photo 4 — BH-SC02 Sample 2.3 from 6-7.5 ft bgs.
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Scotch Creek Culvert Photo 5 — BH-SCO01 location looking south.
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Scotch Creek Culvert Photo 6 — BH-SC02 Location looking southwest.
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Camp Creek Culvert Photo 1 - BH-CCO01 Sample 1.3 from 7-8.5 ft bgs.

Camp Creek Culvert Photo 2 — BH-CCO02 Sample 2.2 from 4-6 ft bgs.
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Camp Creek Culvert Photo 3 — BH-CCO01 immediately after drilling completion, ground water
present in borehole.
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Camp Creek Culvert Photo 4 — BH-CCO02 location looking North FEast, Camp Creek Culvert to
the right of picture frame (not pictured).
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Fall Creek at Daggett Road Photo 1 - BH-DGO3 looking west.

Fall Creek at Daggett Road Photo 2 — BH-DGO03 looking south.
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#
Fall Creek at Daggett Road Photo 3 — BH-DGO04 bulk sample at 5 ft bgs.

Fall Creek at Daggett Road Photo 4 — BH-DGO04 looking south-east.
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#
Fall Creek at Substation Road Photo 1 - BH-DGO02 Sample 1.1 from 3.5-5 ft bgs.

Fall Creek at Substation Road Photo 2 — BH-DGO02 Sample 1.3 from 8.5-10 ft bgs.
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#
Fall Creek at Substation Road Photo 3 — BH-DGO01 Sample 2.1 from 3.5-5 ft bgs.

Fall Creek at Substation Road Photo 4 — BH-DGO01 location in foreground to the left (white
circle), BH-FCSSR-01 location at back of drill rig trailer behind stop sign in background, looking
west-northwest.
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#
Fall Creek at Copco Road Photo 1 - BH-FCO03 in foreground, BH-FC01 and BH-FCO02 across

the bridge in background on left and right respectively, view is looking west-southwest.
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Fall Creek at Copco Road Photo 2 — BH-FC04 in foreground, BH-FCO02 across the bridge in
background, view is looking west-southwest, Fall Creek upstream to the right.
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5000 Results PRIVILEGED AND CONFIDENTIAL
C, psf 607
&, deg 375 P
Tan(e) | 077 //
| e
4000
g i |
Z | |
| F /
2000 /ﬁ
Q |
/ |
cafsEceem |
o i 1
o 2000 4000 6000 8000 10600 12000
Normal Stress, psf
wobo Sample No. 1 2 3
Water Content, % 15.0 15.0 15.0
Bl Dry Density, pcf 900 900 900
;{_.% Saturation, % 44.2 442 44 2
w4000 < | Vold Ratio 09566 0.9566 0.9366
e Diameter, in. 1.94 1.94 1.94
a Height, in. .00 1.00 _ 1.00
g3 3000 e 2 Woater Content, % 26.2 284 26.8
E / | O Density. et 878 868 877
@ ap00 _ 2 | Saturation, % 73.6 77.8 75.1
AREE ? | = | void Ratio 1.0043 10272 10063
f I Diamaeter, in. 1.94 .94 1.94
0 Height, in. 102 1.04 1.03
V Mormal Stress, psf 1000 2000 3000
5 Fail. Stress, psf 1515 1861 3050
0 005 0.1 015 02 Displacement, in. 0.05 (.09 0.18
Horiz. Displacement, in. Uit. Stress, psf
Displacement, in.
Strain rate, in./min. 0.002  0.002 0.002

Sample Type: Remold

Specific Gravity= 2.82

D3080.

Figure 0300-003

Description: Brown Sand with Clay (visual)

Remaolded to 90 p.c.f. @ 15% Moisture.

Remarks: Material tested in accordance with ASTM

Client: GeoServ, Inc.
Project: KRRP Camp Creek Site Investigation

Location: BH-CC-01
Sample Number: | Depth: 7.0' - 20.0r
Proj. No.: 3155-023 Date Sampled: 05/29/2020

Tested By: Cindy Gooden
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3000 Results ] '/ PRIVICEGED AND CONFIDENTIAL
C. psf 39 /
¢, deg 43 4
Tan(é) | 0.95 /"’
o 2000
% /
5
&
ﬁ
s
1000 -
0 1000 2000 3000 4000 5000 6000
Nomal Stress, psf
4000 ¥ = 7 | Sample No. 1 2 3
/ Water Content, % 15.0 15.0 15.0
2300 o Dry Density, pcf 900 900  90.0
/ E Saturation, % 46.2 46.2 46.2
- 2000 < | Void Ratio 0.8803 0.8803 (0.8803
o = b
a Diameter, in. 1.94 1.94 1.94
(]
@ Height, in. 1.00 1.00 1.00
£ 1500 - =
73] Water Content, % 26.4 24.6 25.8
E _. | Dry Density, pcf 87.4 B8.3 88.4
B oo poE & , | |Saturation, % 766 728 764
Z | Void Ratio 09356 0.9169 09145
/ Diameter, in. 1.94 1.94 1.94
S00 1T Height, in. 103 102 1.02
Mormal Stress, psf 1000 2000 3000
0 Fail. Stress, psf 979 1939 2869
0 0.05 0.1 015 D2 Displacement, in. 0.13 0.10 0.15
Horiz. Displacement, in. Ult, Stress, psf
Displacement, in.
Strain rate, in.J/min, 0.002 0.002 0.002

D3080.

Figure 0300-004

Sample Type: Remold
Description: Gray Clayey Sand (visual)

Specific Gravity= 2.71
Remarks: Material tested in accordance with ASTM

Remolded to 20 p.c.f. @ 15% Moisture.

Client: GeoServ, Inc.

Project: KRRP Camp Creek Site Investigation

Location: BH-CC-02
Sample Number: 2
Proj. No.: 3155-023

Depth: 7.0' - 20.0'

B Date Sampled: 05/29/2020

Tested By: Cindy Gooden
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