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1.0 INTRODUCTION 
 

KGS Group was retained by Parks Canada Agency (PCA), Ontario Waterways Unit to complete 

a geotechnical site investigation and assessment for the development of three alternate options 

for either a new or a rehabilitated dam at Kennisis Lake, Ontario.  The purpose of the 

investigation was to determine subsurface soil conditions at the site in order to provide 

geotechnical recommendations for the design of the foundations, cut-off wall design and 

temporary cofferdams.   

 

The main components of the geotechnical investigation consisted of: 

 

• A subsurface field investigation consisting of barge-supported drilling of nine (9) test 
holes within the vicinity of the existing dam.   
 

• A limited test pit program on the right abutment.  The left abutment was not accessible at 
the time of the investigation.   
 

• A diagnostic laboratory testing program on selected soil samples, which included 
moisture contents, grain size analyses, and Standard Proctor Maximum Dry Density 
SPMDD) test.  
 

• Laboratory measurements of both permeability and shear strength of reconstituted 
samples compacted to 95% of SPMDD.   

 
• A comprehensive review and analysis of all the findings obtained from the field 

investigation for the technical assessment of the three options for the dam 
replacement/rehabilitation.  

 
• A detailed report outlining the field and laboratory results, technical assessment of the 

replacement/rehabilitation options, and recommendations for the proposed works. 
 

This report provides details and results of the investigation phase.  Detailed geotechnical 

analysis and design recommendations are submitted in a separate report
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2.0 BACKGROUND 

 

The Kennisis Lake Dam is located at the outlet of Kennisis Lake, located as shown on Figure 1.  

The dam is in the upstream end of the Gull River watershed, in the Township of Dysart et al, 

County of Haliburton, approximately 30 km northwest of Haliburton, Ontario.  This existing form 

of the dam was first constructed in 1950 and refurbished in 1972.  The dam is a rockfill/concrete 

encased/wood crib gravity structure that is approximately 38 m long and 4.6 m high.  The dam 

has a concrete facing wall approximately 0.6 m thick, backfilled with rockfill that has been “re-

piled” and concreted in place along the downstream side according to the record drawings.  The 

rockfill appears to be contained in a wooden crib structure, overlying a sand/gravel soil 

foundations.  There are no cut-offs, drains or core sections in the dam design.  The dam has a 

reinforced concrete sluiceway (piers and sill) that support a wooden operating deck.  Stoplogs 

control the water flow through the 5.1 m wide single sluice.   

 

2.1 DAM SAFETY REVIEW – 2013 GENIVAR CONSULTING DRAFT REPORT 
 

Genivar Consulting completed a draft dam safety review (DSR) report of the Kennisis Lake Dam 

in 2013.  It was found during the inspection that there was a loss of concrete material at the 

downstream apron.  Exposed timber crib framing along with active seepage/leakage was 

observed along the entire downstream length of the dam and wingwalls.  The existing concrete 

piers had spalled at the gain locations and there was erosion and signs of alkali aggregate 

reaction (AAR) throughout the concrete face.   

 

Genivar investigations included the drilling of three land-based test holes off the north abutment.  

The bedrock was cored in one location. Standpipe monitoring wells were installed in all three 

test holes.  Copies of the Genivar test hole logs and test data are placed in Appendix A.  

Genivar concluded that the dam did not satisfy the safety criteria based on a sliding failure 

analysis based on the Canadian Dam Association (CDA) Dam Safety Guidelines.  In that 

analysis an assumed angle of friction of 16.50 was used for the sand-concrete interface.  It was 

recommended in the report that a replacement or major rehabilitation of the structure be 

completed within the next two years.   
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3.0 FIELD INVESTIGATION PROGRAM 
 

3.1 TEST HOLE DRILLING AND SAMPLING PROGRAM 
 
A drilling and sampling program consisting of nine (9) test holes was completed between 

November 26 and December 4, 2013.  Drilling services were provided by Walker Drilling Ltd., 

with continuous KGS Group supervision.  Locations of all test holes are shown on Figure 1 with 

three (3) test holes (TH13-B through TH13-D) drilled on the downstream side of the dam and six 

(6) test holes (TH13-E through TH13-J) drilled on the upstream side of the dam.  Test holes 

were advanced to depths between 5.2 m to 15.4 m using a barge mounted drill rig equipped 

with hollow stem continuous flight augers.  Drilling mud was placed inside the hollow stem 

augers to reduce the potential for blow up inside the augers.      

 

Representative soil samples were obtained in all test holes at 1.5 m (5 ft) intervals using the 

split spoon sampler, or at any change in soil strata.  Photos logs of the samples obtained during 

the drilling activities have been provided in Appendix B.  Soil samples were visually classified in 

the field following the Unified Soil Classification System (USCS).  Standard Penetration Tests 

(SPT’s) were performed in the granular strata to estimate its relative in-situ density.  Upon 

completion, each test hole was backfilled with a bentonite plug at ground surface.  Detailed 

summary soil logs incorporating all field observations plus laboratory testing results are provided 

in Appendix B.   

 

In addition, a test pit and sampling program consisting of two (2) test pits was conducted on 

January 16, 2014.  Locations of these test pits are shown on Figure 1 and the logs are included 

in Appendix B.   

 

3.2 LABORATORY TESTING 
 

A diagnostic laboratory testing program was performed on representative soil samples to 

determine the engineering properties of the subsurface soils relative to the assessment.  

Diagnostic testing included eight (8) moisture content and nine (9) grain size analyses.  In 

addition to the diagnostic testing, a Standard Proctor Maximum Dry Density (SPMDD) test, plus 

permeability and direct shear testing were also performed.  All test procedures followed 
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applicable ASTM standards.  The results of the index testing are shown on the test hole logs 

and included in Appendix B.  Permeability and direct shear results are presented below.   

 

Results from the permeability testing were: 

 

TABLE 1  
Summary Preliminary Permeability Results 

 

Test Pit Sample Depth 
(m) 

Permeability, k 
(cm/s) 

TP-01 S3 1.68 – 1.98 1.35 x10-2 
TP-01 S3 1.68 – 1.98 1.26 x10-2 

Notes: 
1) Samples were compacted to dry density of 1.77 Mg/m3 and wet density of 1.95 Mg/m3. 
2) Permeability tests were carried out for 9.5 mm and down particle size.   

 
 

Figure 2 shows the results of the shear strength testing. 
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4.0 SITE STRATIGRAPHY AND GROUNDWATER CONDITIONS 
 

4.1 DOWNSTREAM SIDE OF DAM 
 

Based on the three (3) test holes (TH13-B to TH13-D) advanced on the downstream side of the 

dam, the stratigraphy has generally been interpreted to consist of sand and gravel to gravelly 

sand overlying sand.  River levels were between Elev. 372.57 m and Elev. 372.22 m on the 

dates of the drilling November 26, 2013 to December 6, 2013.  Depths of water on the 

downstream side of the dam ranged from 1.2 m to 4.0 m.   

 

Sand and Gravel to Gravelly Sand 
 

Sand and gravel to gravelly sand was encountered at ground surface in test holes TH13-B and 

TH13-D.  The granular was brown in colour, wet, loose to compact in relative density, 

subangular to angular in particle shape, poorly graded coarse grained sand to fine grained 

gravel, which contained some medium and fine sand.  Occasional cobbles were encountered 

while drilling through this stratum.  Grain size analyses of the sand and gravel to gravelly sand 

consisted of 20.0% to 41.3% gravel sized particles, 55.3% to 77.6% sand sized particles, and 

2.2% to 3.4% silt and clay sized particles.  The thickness of this layer ranged from 7.4 m (TH13-

B) to 11.3 m (TH13-D).  Uncorrected SPT blow counts (N) ranged from 4 to 32 with higher blow 

counts observed with increased depth. The results of the SPT testing are included in the soil 

logs in Appendix B and shown on Graph 2.   

 

Sand  
 

A layer of sand was encountered at ground surface in test hole TH13-C and below the sand and 

gravel in TH13-B.  The sand was brown in colour, wet, compact in relative density, poorly 

graded, medium grained sized, which contained trace amounts of gravel, as well as trace of 

coarse and fine sand.  Occasional cobbles were encountered while drilling through this stratum.  

Grain size analyses of select samples of sand consisted of 1.2% to 8.73% gravel sized particles, 

90.4% to 94.7% sand sized particles and 0.9% to 4.1% silt and clay sized particles.  The 

thickness of this layer ranged from 2.4 m (TH13-B) to 9.7 m (TH13-C).  
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As shown on Figure 3, the majority of SPT testing indicated a compact sand.  Uncorrected SPT 

blow counts (N) ranged from 2 to 38 with higher blow counts observed with increased depth. 

The results of the SPT testing are included in the soil logs in Appendix B.   

 

Possible bedrock or boulder refusal was encountered at a depth of 12.4 m below grade.   

 
4.2 UPSTREAM SIDE OF DAM 
 

Based on the six (6) test holes (TH13-E to TH13-J) advanced on the upstream side of the dam, 

the stratigraphy has generally been interpreted to consist of an extensive layer of sand within 

which the drilling was terminated.  Reservoir levels were between Elev. 372.93 and Elev. 372.86 

m on the dates of the drilling November 26, 2013 to December 6, 2013.  Depths of water above 

the test holes on the upstream side of the dam ranged from 0.6 m to 2.4 m.   
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Sand  
 

A layer of sand was encountered at ground surface in each test hole.  The sand was brown in 

colour, wet, compact to dense in relative density, poorly graded predominately medium grained 

sand, which contained trace amounts of gravel, medium and fine grained sand.  Occasional 

cobbles were encountered while drilling through this stratum.  The sand particles were 

subangular in shape.  Grain size analyses of the sand indicated that the sand consisted of 0.7% 

to 29.3% gravel sized particles, 63.7% to 98.4% sand sized particles and 0.9% to 7.0% silt and 

clay sized particles.  The thickness of this layer ranged from 1.4 m (TH13-G) to 14.6 m (TH13-

E).  Again the majority of the SPT data indicated that the sand has a compact density. 

Uncorrected SPT blow counts (N) ranged from 3 to 108 with higher blow counts observed with 

increased depth. The results of the SPT are included in the soil logs in Appendix B.  Figure 4 

summarizes SPT values when corrected for overburden pressure. 

 
In test hole TH13-G, a 2.9 m thick layer of cobbles and possible boulders were encountered 

below the sand layer and the drilling was terminated within this layer at a depth of 5.2 m.   
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A 2.0 m thick layer of silty sand was encountered in TH13-H within the sand.  The silty sand was 

grey in colour, wet, compact, of low plasticity and contained some silt and trace amounts of fine 

grained gravel, coarse and fine grained sand and clay.  A grain size analysis of the silty sand 

showed that it consisted of 10.9% gravel sized particles, 67.8% sand sized particles, 16.8% silt 

sized particles, and 4.5% clay sized particles.   

 

Possible bedrock or boulder refusal was encountered at depths ranging from 10.7 m to 15.9 m 

below grade.  Those depths are noted on the testhole logs. 
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5.0 GEOTECHNICAL DESIGN PARAMETERS 
 

The following geotechnical material properties are recommended for design based upon values 

reported by Genivar as well as those measured in this investigation. 

 

For seepage design, a permeability of 1.35 x10-2 cm/s as estimated from the permeability 

testing should be used.  This is consistent with the value presented by Genivar in the 2013 dam 

safety review (DSR), which was 2 x10-2 cm/s as estimated from Hazen’s Method (k = 

0.01*(D10)2, where D10 is the effective diameter).  These values are also consistent with the 

value estimated from the empirical correlation presented by Sherard, 1984 for a sand and gravel 

base material (k=0.35*(D15)2 where D15 is the effective diameter) where a permeability of 3.58 

x10-2 cm/s is estimated.         

 

There has been no evidence of migration of particles beneath the dam noted or observed.  This 

is consistent with the grain size distribution of the granular, sand and gravels found to comprise 

the foundation soils beneath the dam as well as the subangular to angular shape of the 

particles, which generally allows for very good interlocking of the particles.   

 

Stability analyses of the dam should assume a conservative value of friction in the sand, φ’, of 

300 as was interpreted from the shear strength testing for the large strain and low effective 

stress that will be representative of this low head dam.  For stability against sliding, an interface 

friction angle between sand and concrete, δ , of 200 (which is 2/3 of the internal friction angle of 

the sand) should be used based upon the shear strength testing in the sand.  This value could 

be as high 22.50.  If design assigns a value of δ equal to 3/4 of the internal friction angle of the 

sand.  This interface friction angle was assumed to be 16.50 in the 2013 Genivar DSR.   

 

For the design of foundations for the dam a factored soil bearing capacity of 100 kPa can be 

used for the serviceability limit state (SLS) and 125 kPa for the ultimate limit state (ULS).  A 

geotechnical resistance factor Φ of 0.4 has been assumed for the recommended compressive 

resistance values.   
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The site classification for seismic site response as described in the NBCC 2010 (Table 4.1.8.4A) 

can be based on the average estimated undrained shear strength or average standard 

penetration test (SPT) blow count in the upper 30 m.  Shear wave velocity was not measured for 

this site.  Measured blow counts at this site were measured to be between 5 and 50 blows 

based on SPT tests.  On this basis, the design can assume Site Class D conditions for seismic 

response for preliminary planning purposes. For seismic load considerations, a peak horizontal 

ground acceleration of 0.075 g should be applied based on the 2010 NBC Seismic Site Hazard 

Calculation guidelines.  The peak ground acceleration (PGA) and the 5% damped spectral 

response acceleration values for 0.2, 0.5, 1.0, and 2.0 second periods, Sa(T), for the site are 

summarized below.   

 
TABLE 2 

Seismic Design Parameters 
 

Sa(0.1) Sa(0.5) Sa(1.0) Sa(2.0) PGA 

0.231 0.150 0.081 0.028 0.075 
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6.0 KENNISIS LAKE DAM REHABILITATION/REPLACMENT OPTIONS 
 

Following the DSR by Genivar in 2013 in which it was recommended that the Kennisis Lake 

Dam either be replaced or undergo a major rehabilitation in order to meet CDA dam safety 

guidelines, Public Works and Government Services of Canada (PWGSC) developed three 

conceptual options for development of the Kennisis Lake Dam.  Those drawings as provided by 

PWGSC for each option have been included as Appendix C.   

 

1. Option 1 – Construction of a new dam located in the same location of the existing 
dam, with an upstream and downstream cofferdam. 

2. Option 2 – Construction of a new dam downstream of the existing dam using the 
existing dam as the upstream cofferdam. 

3. Option 3 – Major Rehabilitation of the existing structure including foundation/cut-off 
system.   

 

6.1 OPTION 1 – NEW DAM CONSTRUCTION AT EXISTING LOCATION WITH 
 COFFERDAMS 
 
 
Prior to construction of a new dam at its current location, construction of cofferdams both 

upstream and downstream of the existing dam will have to be completed.  Under this option, the 

new dam must be in the exact same location due to property issues.  The upstream cofferdam 

will be relatively shallow but some type of seepage control will be required in order to allow for 

work to be completed on the new dam in dry conditions.  Installation of either a temporary or 

permanent cut-off system should take into consideration the presence of cobbles that were 

encountered during the drilling on both the upstream and downstream sides of the existing dam.   

 

Possible options for a cut-off can include steel sheet piles, PVC sheet piles, a slurry trench cut-

off wall, or an upstream blanket.   At this conceptual stage a cut-off extending to approximately 

5 m below grade on the upstream face and 2.5 m on the downstream side has been assumed 

by PWGSC.  The cut-off lengths necessary to provide seepage control can now be confirmed 

and adjusted as required during the next stage of design using the permeability values 

recommended in this report. 
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6.2 OPTION 2 – NEW DAM CONSTRUCTION DOWNSTREAM OF EXISTING DAM WITH 
 COFFERDAMS 
 
 
Option 2 is similar to Option 1 with use of cofferdams during construction; however, the existing 

dam can now be used as the upstream cofferdam.  Construction of a new dam downstream of 

the existing dam will result in the downstream cofferdam being built in much deeper water.  

Based upon the bathymetry of the river bottom shown on Figure 1, the river bottom drops off 

significantly on the downstream side of the dam, requiring a significantly larger footprint and 

more material to construct than the Option 1 cofferdams.  As with Option 1, either a cut-off 

and/or a pumping system will be required to allow work to be undertaken in the dry.  Again, 

installation of either a temporary or permanent cut-off system should recognize the presence of 

cobbles that were encountered during the drilling activities on both the upstream and 

downstream sides of the existing dam.  Possible options for a cut-off can include steel sheet 

piles, PVC Sheet piles, a slurry trench cut-off wall, or an upstream blanket.      

 

6.3 OPTION 3 – MAJOR REHABILITATION OF EXISTING STRUCTURE INCLUDING 
 FOUNDATIONS AND CUT-OFF 
 
Rehabilitation of the existing structure is currently proposed to include installation of a cut-off on 

both the upstream and downstream sides of the dam.  At the conceptual stage the cut-off was 

anticipated to extend to approximately 5 m below grade on the upstream side and 2.5 m on the 

downstream side. The existing concrete condition should be further evaluated as there was the 

observed spalling and AAR occurring along the downstream face of the dam.  It should also be 

confirmed that the existing rockfill backfill has been completely infilled with concrete because 

that is important to confirm or refute relative to any seepage analysis for two option. 
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7.0 CONCLUSIONS  
 
1. In general, the stratigraphy on the downstream side of the dam has been interpreted to 

consist of sand and gravel to gravelly sand overlying sand.  Depths of water on the 
downstream side of the dam above the test holes ranged from 1.2 m to 4.0 m. 
 

2. In general, the stratigraphy on the upstream side of the dam has been interpreted to 
consist of an extensive layer of sand within which the drilling was terminated.  Depths of 
water above the test holes on the upstream side of the dam ranged from 0.6 m to 2.4 m. 
 

3. Laboratory testing estimated a permeability of 1 x10-2 cm/s.   
 

4. Laboratory measured shear strengths in the sand foundation material were φ’ = 390 peak 
strengths and φ’ = 300 at large strain and lower confining pressures.   
 

5. There has been no migration of particles beneath the dam reported or observed.  This is 
consistent with the grain size distribution of the granular, sand and gravels found to 
comprise the foundation soils beneath the dam as well as the subangular to angular 
shape of the particles, which allow for good interlocking of the particles. 
 

6. The concrete-sand interface friction angle can be assigned a value of 20º, based on the 
laboratory testing. 
 

7. Foundation design should assume φ = 30º. 
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8.0 RECOMMENDATIONS 
 

KGS Group recommends the following for Kennisis Lake Dam reconstruction/rehabilitation: 

 

1. For the design of any cut-off beneath the dam, a permeability of 1.35 x10-2 cm/s as 
estimated from the permeability testing should be used.  This is consistent with the value 
presented by Genivar in the 2013 dam safety review (DSR), which was 2 x10-2 cm/s as 
estimated from Hazen’s Method (k = 0.01*(D10)2, where D10 is the effective diameter).  
These values are also consistent with the value estimated from the empirical correlation 
presented by Sherard, 1984 for a sand and gravel (k=0.35*(D15)2 where D15 is the 
effective diameter), from which an estimated permeability of 3.58x10e-2 cm/s.      

  
2. Stability analyses of the dam should assume a friction angle, φ’, of 300 as was 

interpreted from the shear strength testing at large strain, and for the low effective stress 
that will be representative of this low head dam.   

 
3. For stability against sliding, an interface friction angle between sand and concrete, δ, of 

200 (which is 2/3 of the internal friction angle of the sand) should be used based upon 
the shear strength testing in the sand and can be as high 22.50 (3/4 of the internal 
friction angle of the sand).   
 

4. For the design of foundations for the dam a factored soil bearing capacity of 100 kPa 
can be used for the serviceability limit state (SLS) and 125 kPa for the ultimate limit state 
(ULS). A geotechnical resistance factor F of 0.4 has been assumed for the 
recommended compressive resistance values. 

 
5. The design can assume Site Class D conditions for seismic response for preliminary 

planning purposes. For seismic load considerations, a peak horizontal ground 
acceleration of 0.075 g should be applied and is based on the 2010 NBC Seismic Site 
Hazard Calculation for the site location.  The peak ground acceleration (PGA) and the 
5% damped spectral response acceleration values for 0.2, 0.5, 1.0, and 2.0 second 
periods, Sa(T), for the site are summarized below. 

 
Seismic Design Parameters 

Sa(0.1) Sa(0.5) Sa(1.0) Sa(2.0) PGA 

0.231 0.150 0.081 0.028 0.075 

 
6. For Option 1, prior to construction of a new dam at its current location, construction of 

cofferdams both upstream and downstream of the existing dam will have to be 
completed.  The upstream cofferdam will be relatively shallow.  Installation of either a 
temporary or permanent cut-off system must recognize the presence of cobbles that 
were encountered during the drilling activities on both the upstream and downstream 
sides of the existing dam.  Possible options for a cut-off can include steel sheet piles, a 
slurry trench cut-off wall, or an upstream blanket.    
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7. Option 2 is similar to Option 1 with use of cofferdams during construction; however, the 
existing dam can be used as the upstream cofferdam.  Construction of a new dam 
downstream of the existing dam will result in the necessary downstream cofferdam being 
built further out into the much deeper Kennisis River.  Installation of either a temporary 
or permanent cut-off system must recognize the presence of cobbles that were 
encountered during the drilling activities on both the upstream and downstream sides of 
the existing dam.  Possible options for a cut-off can include steel sheet piles, a slurry 
trench cut-off wall, or an upstream blanket.  
 

8. Rehabilitation of the existing structure in Option 3, is currently proposed to include 
installation of a cut-off on both the upstream and downstream sides of the dam.  At the 
preliminary stage the cut-off will extend to approximately 5 m below grade on the 
upstream side and 2.5 m on the downstream side pending detailed seepage analysis.  
Cut-off lengths can be confirmed and adjusted as required based upon the data supplied 
herein.  
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9.0 STATEMENT OF LIMITATIONS 
 

Third Party Use of Report 
 
This report has been prepared for Parks Canada Agency to whom this report has been 

addressed and any use a third party makes of this report, or any reliance on or decisions made 

based on it, are the responsibility of such third parties.  KGS Group accepts no responsibility for 

damages, if any, suffered by a third party as a result of decisions made or actions undertaken 

based on this report. 

 

Geotechnical Investigation Statement of Limitations 
 
The geotechnical investigation findings and recommendations of this report were prepared in 

accordance with generally accepted professional engineering principles and practice. The 

findings and recommendations are based on the results of the field investigations and laboratory 

testing, combined with an interpolation of soil and groundwater conditions found at and within 

the depth of the test holes drilled by KGS Group at this site. If conditions encountered during 

construction appear to be different from those shown by the test holes drilled by KGS Group or 

if the assumptions stated herein are not in keeping with the design, this office should be notified 

in order that the recommendation can be reviewed and modified if necessary.  

. 
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APPENDIX A 
 

2012 GENIVAR TEST HOLE LOGS 
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APPENDIX B 
 

2013 KGS GROUP 
TEST HOLE LOGS AND PHOTOS 











































Kennisis Lake Dam November 26, 2013 
TH13-B  13-1538-001  

 

  

 

 

TH13-B Sample (0-1.5’) 
SPT count (2,3,7) Recovery 4” 

 TH13-B Sample 2 (7.5’-9.5’) 
SPT count (5,3,4) Recovery 3” 

 

TH13-B Sample 3 (10’-11.5’) 
SPT count (23,16,16) Recovery 4” 

 TH13-B Sample 4 (12.5’-14.0’) 
SPT count (26,12,7) Recovery 4” 

 

 

TH13-B Sample 5 (15.0’-16.5’) 
SPT count (21,13,8) Recovery 8” 

 TH13-B Sample 6 (20.0’-21.5’) 
SPT count (6,5,4) Recovery 10” 

 



Kennisis Lake Dam November 26, 2013 
TH13-B  13-1538-001  

 

   

 

 

TH13-B Sample 7 (22.5’-24.0’) 
SPT count (5,6,7) Recovery 5” 

 TH13-B Sample 8 (25’-26.5’) 
SPT count (4,5,5) Recovery 18” 

   

   

   

   

 



Kennisis Lake Dam November 27, 2013 
TH13-C  13-1538-001  

 

  

 

 

TH13-C Sample 1 (0-2’) 
SPT count (1,1,1,2) Recovery 8” 

 TH13-C Sample 2 (5’-7’) 
SPT count (55,15,13,10) Recovery 10” 

 

TH13-C Sample 3 (10’-12) 
SPT count (23,7,7,2) Recovery 18” 

 TH13-C Sample 4 (15’-17’) 
SPT count (2,3,3,7) Recovery 16” 

 

 

TH13-C Sample 5 (17.5-19.5) 
SPT count (21,7,7,7) Recovery 1” 

 TH13-C Sample 6 (20.0’-22’) 
SPT count (15,7,4,14) Recovery 2” 

 



Kennisis Lake Dam November 27, 2013 
TH13-C  13-1538-001  

 

   

 

  

TH13-C Sample 7 (25-27’) 
SPT count (29,21,17,12) Recovery 6.5” 

 TH13-C Sample 8 (30-32’) 
SPT count (20,50) Recovery 1” 

   

   

   

   



Kennisis Lake Dam November 28, 2013 
TH13-D  13-1538-001  

 

  

 

 

TH13-D Sample 1 (0-2’) 
SPT count (2,2,2,3) Recovery 10” 

 TH13-D Sample 2 (7’-9’) 
SPT count (11,7,9,12) Recovery 11” 

 

TH13-D Sample 3 (10’-12) 
SPT count (22,11,7,9) Recovery 10” 

 TH13-D Sample 4 (15’-17’) 
SPT count (15,9,5,5) Recovery 13” 

 

 

TH13-D Sample 5 (20’-22’) 
SPT count (10,10,6,5) Recovery 16” 

 TH13-D Sample 6 (25’-27’) 
SPT count (20,7,5,6) Recovery 5” 

 



Kennisis Lake Dam November 28, 2013 
TH13-D  13-1538-001  

 

   

 

 

TH13-D Sample 7 (30-32’) 
SPT count (13,8,8,6) Recovery 9.5” 

 TH13-D Sample 8 (35-37’) 
SPT count (83- Could not advance) 

   

   

   

   

 



Kennisis Lake Dam November 29, 2013 
TH13-E  13-1538-001  

 

  

  

TH13-E Sample 1 (0-2’) 
SPT count (6,9,11,9) –No Sample obtained 

 TH13-E Sample 2 (2’-4’) 
SPT count (2,3,6,4) Recovery 10” 

 

TH13-E Sample 3 (5’-7’) 
SPT count (18,22,15,15) Recovery 9” 

 TH13-E Sample 4 (10’-12’) 
SPT count (13,20,9,10) Recovery 9” 

 
  

TH13-E Sample 5 (15’-17’) 
SPT count (14,16,10,7) Recovery 6” 

 TH13-E Sample 6 (20’-22’) 
SPT count (3,4,4,6) Recovery 15” 

 



Kennisis Lake Dam November 29, 2013 
TH13-E  13-1538-001  

 

   

 

 

TH13-E Sample 7 (25’-27’) 
SPT count (4,7,9,9) Recovery 8” 

 TH13-E Sample 8 (30’-32’) 
SPT count (1,6,6,11) 

 

TH13-E Sample 9 (35’-37’) 
SPT count (25,18,16,14) 

 TH13-E Sample 10 (40’-42’) 
SPT count (17,8,7,4) 

  

TH13-E Sample 11 (45’-47’) 
SPT count (17,22,85) 

 TH13-E Sample 12 (48’ 
SPT count – No advancement refusal  



Kennisis Lake Dam December 2, 2013 
TH13-F  13-1538-001  

 

  

 

 

TH13-F Sample 1 (0-2’) 
SPT count (7,10,24,12) – Recovery 8” 

 TH13-F Sample 2 (5’-7’) 
SPT count (18,17,7,4) Recovery 14” 

 

TH13-F Sample 3 (10’-12’) 
SPT count (10,12,14,13) Recovery 12” 

 TH13-F Sample 4 (15’-20’) 
SPT count (15,22,12,13) Recovery 10” 

 

 

TH13-F Sample 5 (20’-22’) 
SPT count (22,22,16,14) Recovery 12” 

 TH13-F Sample 6 (25’-27’) 
SPT count (11,16,16,15) Recovery 6” 

 



Kennisis Lake Dam December 2, 2013 
TH13-F  13-1538-001  

 

   

 

 

TH13-F Sample 7 (30’-32’) 
SPT count (30,35,23,22) Recovery 21” 

 TH13-F Sample 8 (35’-37’) 
SPT count (24,29,21,26) 

 

TH13-F Sample 9 (38’-40’) 
SPT count (12,19,19,11) 

 TH13-F Sample 10 (40’-42’) 
SPT count (20,38,46,51) 

   

TH13-F Sample 9 (44’) 
SPT count (Refusal)- No sample obtained 

   



Kennisis Lake Dam December 3, 2013 
TH13-G  13-1538-001  

 

  

 

 

TH13-G Sample 1 (2.5’-4.5’) 
SPT count (4,7,8,9) – Recovery 5” 

 TH13-G Sample 2 (5’-7’) 
SPT count (17,24,20,26) Recovery 13” 

 

TH13-G Sample 3 (10’-12’) 
SPT count (55,) Recovery 4” 

 TH13-G Sample 4  
Sample from casing (plugged the barrel)  

 
   

   

 



Kennisis Lake Dam December 3, 2013 
TH13-H  13-1538-001  

 

  

 

 

TH13-H Sample 1 (2.5’-4.5’) 
SPT count (18,3,1,1) – Recovery 12” 

 TH13-H Sample 2 (3) (5’-7’) 
SPT count (4,10,5,9) Recovery 24” 

 

TH13-H Sample 4 (10’-12’) 
SPT count (12,8,7,11) Recovery 8” 

 TH13-H Sample 5 (15’-17’) 
SPT count (16,17,12,12,) Recovery 11” 

 

 

TH13-H Sample 6 (20’-22’) 
SPT count (15,15,14,12) Recovery 12” 

 TH13-H Sample 7 (25’-27’) 
SPT count (21,29,23,17) Recovery 8” 

 



Kennisis Lake Dam December 3, 2013 
TH13-H  13-1538-001  

 

   

 

  

TH13-H Sample 8 (30’-32’) 
SPT count (19,24,20,13) Recovery 1” 

 TH13-H Sample 9 (35’-37’) 
SPT count (65,) No sample obtained 

   

TH13-H Sample 9 (38’-40’) 
SPT count (12,19,19,11) 

 TH13-H Sample 10 (40’-42’) 
SPT count (20,38,46,51) 

   

TH13-H Sample 9 (44’) 
SPT count (Refusal)- No sample obtained 

   



Kennisis Lake Dam December 4, 2013 
TH13-I  13-1538-001  

 

  

  

TH13-I Sample 1 (0-2’) 
No sample obtained 
 

 TH13-I Sample 2 (5’-7’) 
SPT count (6,8,10,9) Recovery 8” 

 

TH13-I Sample 3 (10’-12’) 
SPT count (21,10,9,11) Recovery 11” 

 TH13-I Sample 4 (15’-17’) 
SPT count (19,14,14,14) Recovery 11” 

 

 

TH13-I Sample 5 (20’-22’) 
SPT count (15,41,13,18) Recovery 9” 

 TH13-I Sample 6 (25’-27’) 
SPT count (18,10,7,12) Recovery 12” 

 



Kennisis Lake Dam December 4, 2013 
TH13-I  13-1538-001  

 

   

 

  

TH13-I Sample 7 (30’-32’) 
SPT count (11,17) Recovery 9” 

  

   

   

   

    



Kennisis Lake Dam December 4, 2013 
TH13-J  13-1538-001  

 

  

 

 

TH13-I Sample J (0-2’) 
SPT count (12,16,24,23) Recovery 7” 

 TH13-J Sample 2 (5’-7’) 
SPT count (15,23,11,15) Recovery 14” 

 

TH13-J Sample 3 (15’-17’) 
SPT count (18,10,7,7) Recovery 12” 

 TH13-J Sample 4 (20’-22’) 
SPT count (8,7,6,6) Recovery 12” 

 

 

TH13-J Sample 5 (25’-27’) 
SPT count (24,20,25,17) Recovery 10” 

 TH13-J Sample 6 (35’-37’) 
SPT count (6,9,5,5) Recovery 9” 
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APPENDIX C 
 

PWGSC PRELIMINARY OPTIONS 
DESIGN DRAWINGS FOR KENNISIS LAKE DAM 

 
 
 
 




















	1.0 INTRODUCTION
	2.1 DAM SAFETY REVIEW – 2013 GENIVAR CONSULTING DRAFT REPORT

	3.0 FIELD INVESTIGATION PROGRAM
	3.1 TEST HOLE DRILLING AND SAMPLING PROGRAM
	3.2 LABORATORY TESTING

	4.0 SITE STRATIGRAPHY AND GROUNDWATER CONDITIONS
	4.1 DOWNSTREAM SIDE OF DAM
	4.2 UPSTREAM SIDE OF DAM

	5.0 GEOTECHNICAL DESIGN PARAMETERS
	6.0 KENNISIS LAKE DAM REHABILITATION/REPLACMENT OPTIONS
	6.1 OPTION 1 – NEW DAM CONSTRUCTION AT EXISTING LOCATION WITH  COFFERDAMS
	6.2 OPTION 2 – NEW DAM CONSTRUCTION DOWNSTREAM OF EXISTING DAM WITH  COFFERDAMS
	6.3 OPTION 3 – MAJOR REHABILITATION OF EXISTING STRUCTURE INCLUDING  FOUNDATIONS AND CUT-OFF

	7.0 CONCLUSIONS 
	8.0 RECOMMENDATIONS
	9.0 STATEMENT OF LIMITATIONS
	Photos_B.pdf
	TH13-B_Kennisis Lake Dam
	TH13-C_Kennisis Lake Dam
	TH13-D_Kennisis Lake Dam
	TH13-E_Kennisis Lake Dam
	TH13-F_Kennisis Lake Dam
	TH13-G_Kennisis Lake Dam
	TH13-H_Kennisis Lake Dam
	TH13-I_Kennisis Lake Dam
	TH13-J_Kennisis Lake Dam

	C.pdf
	KENNESSIS REPLACEMENT - OP 1_01
	KENNESSIS REPLACEMENT - OP 1_02
	KENNESSIS REPLACEMENT - OP 1_03
	KENNESSIS REPLACEMENT - OP 2_01
	KENNESSIS REPLACEMENT - OP 2_02
	KENNESSIS REPLACEMENT - OP 2_03
	KENNESSIS REPLACEMENT - OP 3_01
	KENNESSIS REPLACEMENT - OP 3_02
	KENNESSIS REPLACEMENT - OP 3_03




