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Mr. Angrisani: 
 
In accordance with the project requirements, Stevens, Ferrone & Bailey Engineering Company, Inc. 
(SFB) provided geotechnical observation and testing services during construction of six Kelok Way 
dewatering wells and associated outlet pipes located in Clayton, California.  The project’s 
construction plans and specifications were initially prepared by SFB in August, 2011, and submitted 
for review to Cal Engineering & Geology, Applied GeoKinetics, and the Oakhurst Geologic Hazard 
Abatement District.  Modifications to the original construction details and specifications were made 
by SFB as specified by the reviewers after all reviews were completed, and the final set of plans was 
dated November 10, 2011.  During construction, the project’s general contactor was Engineered Soil 
Repairs, Inc. (ESR), the well contractor was Pacific Coast Drilling Co., Inc. (PCDC), and the outlet 
pipe contractor was Cross Country HDI (Cross Country).  The purpose of the construction of the 
dewatering wells and associated outlet pipes is to lower ground water levels below Kelok Way in the 
area between 8002 and 8006 Kelok Way. 
 
1.0 SCOPE OF SERVICES 
 
Our scope of services included part-time geotechnical observation and testing during the following 
operations between August 21, 2012 and November 15, 2012 to verify that the observed 
construction was completed in general conformance with the geotechnical aspects of the Kelok Way 
Dewatering Wells plans and specifications: 

• Site preparation; 
• Drilling and installation of dewatering wells and inclinometer casings; 



Stevens, Ferrone & Bailey Engineering Co., Inc. Page 2 of 7 
Kelok Way Dewatering Wells, 555-1.004 
December 17, 2012 

 

 

• Placement and compaction of well cuttings; 
• Drilling and installation of outlet pipes; 
• Installation of a new collector box; 
• Routing of outlet pipes into the new collector box; 
• Installation of a storm drain pipe connecting the collector box to an existing catch basin; 

and 
• Backfill and compaction of the horizontal drill pit. 

 
2.0 Field Observation and Test Results 
 
An as-built plan was prepared by ESR showing the approximate locations of the recently installed 
wells, discharge pipes, and collector box.  The as-built plan also shows the surveyed locations of 
pre-existing inclinometers and piezometers.  The new collector box was connected to a previously 
existing concrete catch basin using an 8-inch SDR-35 drain pipe.  These features are shown on the 
attached Figure 1; the wells are shown on the figure as W-1 through W-6.  A photo showing the 
locations of the well discharge pipes within the new collector box is attached as Figure 2.  Appendix 
A includes copies of our field reports summarizing our observations during the construction of the 
dewatering wells and their associated discharge pipes.  Appendix B includes laboratory and field 
compactions test results and copies of our field reports prepared during the backfilling of the 
horizontal drill pit and the placement of the collector box. 
 
2.1 Dewatering Wells and Inclinometer Casings 
 
Work for the drilling and installation of the six dewatering wells occurred between August 21 and 
September 11, 2012.  The six dewatering wells were installed by PCDC under ESR’s direction using 
a track-mounted IMT AF-18 drill rig equipped with 24-inch diameter flight auger and drill barrel.  
SHORE PAC polymer slurry was used during drilling of holes for Wells W-1, W-2, W-3, and W-4 
to aid in stabilizing the shaft walls due to caving of native, fine-grained gray sands into the holes.  
No polymer slurry was used during drilling of holes for Wells W-5 and W-6 since nominal caving 
occurred in these holes.  Well drilling cuttings were transported to the designated open space area 
shown on the plans; the cuttings were spread out, track-walked, and the final grade was sloped 
toward the surface swale located on the inboard side of the bench. 
 
We observed blank and screened (0.032 inch slotted) 6-inch diameter PVC SDR 21 well casing pipe 
being installed in each of the well holes.  Durham Geo Slope Indicator 2.75-inch diameter (70 mm) 
QC inclinometer casing was attached to the side of each of the well casings.  During our 
observations, Caltrans Class 2 permeable material was installed in the annular space of the lower 
portion of the wells and inclinometer casings, and the annular space of the upper portion of the wells 
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and inclinometer casings was sealed with bentonite chips and 10 sack sand slurry.  After the wells 
were constructed, SLURRY BUSTER was added by PCDC to the wells to break down remaining 
polymer slurry.  After construction of the wells, the wells were purged numerous times by ESR 
using a pump system and compressed air equipment for the purpose of removing accumulated 
sediment and increasing flow rates. 
 
Based on our observations, it is our opinion that the dewatering wells were constructed as 
summarized in the table below.   
 

Summary of Observed Dewatering Well Construction 

Well 
Number 

Total Well 
Casing 
Length 
(feet) 

Blank 
Section 
(feet) 

Screened 
Section 
(feet) 

Bentonite 
and 10 sack 
Sand Slurry 

Section 
(thickness, 

in feet) 

Caltrans 
Class 2 

Permeable 
Material 
Section 

(thickness, 
in feet)  

W-1 107 27 80 14 92 

W-2 90 12 78 8 81 

W-3 110 20 90 13 96 

W-4 109 19 90 14 94 

W-5 109 19 90 12 96 

W-6 110 20 90 14 95 

 
 
2.2 Horizontal Drain Outlet Pipes 
  
Work for the drilling and installation of the six horizontal drain pipes occurred between September 
17 and October 29, 2012.  Prior to the drilling, ESR prepared a pit located at the pipe discharge 
points to be used by the drilling equipment.  Six horizontal drain outlet pipes were installed by Cross 
Country using a Ditch Witch JT4020 horizontal directional drill rig with 4-inch diameter steel drill 
rods.  The drill guiding system was provided by INROCK.  Horizontal drain drilling cuttings were 
collected and disposed offsite.  During our observations, 2-inch diameter PVC Schedule 80 drain 
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outlet pipes were installed in each of the drain holes.  Native, fine-grained silty sands (gray in color 
with slight sulfur odor) initially plugged the outlet pipes for Wells W-1, W-2, W-3, and W-4.  The 
sands were drilled and flushed out of the pipes over a period of about 1 to 2 weeks, both during and 
after the horizontal pipe drilling and installation. 
 
Based on our observations, it is our opinion that the horizontal drain outlet pipes were constructed as 
summarized in the table below.   
 

Summary of Horizontal Drain Outlet Pipes Construction 

Drain Number 
Approximate Drain 
Pipe Length (feet)* 

Approximate Depth in Well 
Where Outlet Pipe Intercepts 

Well (feet below ground 
surface)*  

W#1 396 90 

W#2 356 81 

W#3 351 81 

W#4 348 81 

W#5 335 81 

W#6 330 81 

            *Information provided by INROCK and Cross Country. 
 
After the completion of the horizontal drain pipe installation, ESR continued flushing the fine-
grained sands from the outlet pipes in an effort to increase water flow. 
 
2.3 Collector Box and Horizontal Drill Pit 
 
On November 9, 2012, we observed ESR routing the outlets of the six horizontal drain pipes to the 
new concrete collector box, and connecting the collector box to the existing concrete catch basin 
through a new 8-inch PVC pipe.  A drain pipe that was installed during construction to collect slope 
seepage at the drill pit excavation was also permanently connected to the collector box.    The 
locations of the pipes are shown in the attached Figure 2.  The drain pipe installed to collect seepage 
is labeled as H#1 in Figure 2. 
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During the period from November 9 through November 15, 2012, we observed ESR backfilling the 
horizontal drilling pit.  SFB specified that the fill materials to be used to backfill the horizontal drill 
pit be compacted to at least 90 percent relative compaction per ASTM D1557.  SFB was onsite on a 
part-time basis to observe and test the compaction during the backfilling effort.  It is our opinion that 
the backfill observed and tested by SFB was compacted to at least 90 percent relative compaction.  
Copies of our laboratory and field compaction test results are attached as Appendix B. 
 
2.4 Water Levels Measured in Wells 
 
Water levels in the six recently installed wells were measured by SFB prior to the installation of 
outlet pipes; at that time, the water levels varied between 11 and 27 feet below the Kelok Way 
pavement surface.  On November 29, 2012 (after the installation of the horizontal outlet pipes), 
water levels within the six wells were measured at depths of about 22 to 86 feet below the pavement 
surface.  A tabulated summary of the water level measurements is shown below. 
 

Well 
Number 

Approximate Water Level Depth Prior to 
Installing Outlet Pipe (feet below ground 

surface) 

Approximate Water Level Depth 
on 11/29/12 (feet below ground surface) 

W-1 11 22 

W-2 20 37 

W-3 21 26 

W-4 21 26 

W-5 24 83 

W-6 27 86 

 
 
3.0 Geotechnical Summary and Recommendations 
 
On November 29, 2012, water levels were measured in each of the six wells.  At that time, the water 
levels in Wells W-5 and W-6 were significantly lower when compared to the water levels prior to 
outlet pipe installation.  Measured water levels in Wells W-1, W-2, W-3, and W-4 were also lower 
than levels prior to outlet pipe installation but did not decrease as much as the levels measured in W-
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5 and W-6.  On November 29, 2012, discharge from the drain pipes in the new collector box was 
also observed, with Drains W#5 and W#6 exhibiting a stream of water, Drain W#2 exhibiting a 
trickle of water, and the remaining drains showing dripping water.  The cause of the lower flow rates 
is most likely related to the existence of the native fine sand in the area of the wells.  As described 
previously, abundant native fine-grained, silty sand was encountered during the drilling of Wells W-
1 through W-4 and their associated outlet pipes, but the fine sands were not encountered in 
significant quantities during the drilling of Wells W-5 and W-6 and their associated drain pipes.  If 
these fine sands migrated into the Caltrans Class 2 permeable material surrounding the wells and/or 
the inlet of the drain pipes, the water flow from the wells to the drain pipes would be impeded.  
Water flows from the wells to the collector box can change over time as a result of several factors 
including changes in the subsurface conditions, ground water pressure, rainfall, and irrigation 
practices; therefore, water levels in the wells and flow rates in the drain pipes may increase or 
decrease over time. 
 
We recommend regular maintenance of the recently installed drainage system include inspection and 
replacement of damaged well covers and caps, inspection of the collector box, and removal of debris 
from the collector box and associated storm drain pipe.  If sediment accumulates in the wells, 
pumping of the sediment laden water can be performed in an effort to increase flow rates.  We 
recommend the drainage system be made part of as-built plans in order to protect the system from 
potential construction related damage in the future. 
 
Inclinometer casing was attached to each of the recently constructed wells for future inclinometer 
monitoring.  The casing attached to the wells will likely experience some movement due to changes 
in water levels within the wells.  These fluctuations should be accounted for during any future 
monitoring of the casing.  
 
Monitoring of the existing piezometers and inclinometers in the areas of Kelok Way and the north 
facing slope located north of Kelok Way has occurred in the past.  The approximate locations of 
many of the piezometers and inclinometers are shown on the attached Figure 1.  We recommend the 
monitoring of the existing piezometers and inclinometers continue to occur, including monitoring 
the water levels in the Kelok Way wells and monitoring of the inclinometer casing attached to each 
well. After monitoring has occurred, we recommend geotechnical evaluations of the monitoring 
results be performed.  We recommend several monitoring sessions be performed in order to evaluate 
noticeable trends in the monitoring data.  It is unknown if the six recently installed Kelok Way 
dewatering wells and associated drainage system will have an impact on the general stability of the 
area unless the area is monitored and geotechnical evaluations are performed.  It should not be 
assumed that the lowering of the ground water levels in the area of the six dewatering wells will 
reduce or stop future ground movements. 
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We have employed accepted geotechnical engineering and testing procedures and our professional 
opinions, conclusions, and recommendations are made in accordance with generally accepted 
geotechnical engineering principles and practices.  We do not undertake the guarantee of the 
construction nor do we relieve the contractors of their primary responsibility to produce a completed 
project conforming to the project plans and specifications. 
 
Should you have any questions or require additional information, please call our office. 
 
Sincerely, 
 
Stevens, Ferrone & Bailey  
Engineering Company, Inc. 
 
 
        
Taiming Chen, P.E., G.E.    Kenneth C. Ferrone, P.E., G.E., C.E.G. 
Civil/Geotechnical Engineer    Civil/Geotechnical Engineer 
       Certified Engineering Geologist  
 
 
  
 
 
 
 
 
 
TC/KCF 
Copies: Addressee (1 by email) 
 Mr. Bill Gibson (ESR, 1 by email) 
 Mr. John Broghammer (Greve Clifford Wengel & Paras, 1 by email) 
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APPENDIX B 



TABLE B-1 

SUMMARY OF LABORATORY COMPACTION TEST RESULTS 

 

ASTM D1557 

No. Description 
Maximum Dry 

Density (pcf) 

Optimum Moisture 

(%) 

2 Onsite: Brown silty CLAY (CL), some sand 110 17 
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TEST

NO.
DATE LOCATION ELEV.

MOISTURE

CONTENT

(%)

DRY

DENSITY

(pcf)

RELATIVE

COMPACT.

(%)

R.C.

REQUIRE.

(%)

CURVE

(no.)

CURVE

(pcf@%)
REMARKS

1 11/9/2012 Drill Pit Backfill 3' BFG 15 107 97 90 2 110@17

2 11/9/2012 Drill Pit Backfill 4' BFG 16 104 96 90 2 110@17

3 11/12/2012 Drill Pit Backfill 3' BFG 20 99 90 90 2 110@17

4 11/12/2012 Drill Pit Backfill 2' BFG 19 100 91 90 2 110@17

5 11/12/2012 Drill Pit Backfill 1' BFG 21 99 90 90 2 110@17

6 11/13/2012 Drill Pit Backfill 12' BFG 20 105 95 90 2 110@17

7 11/13/2012 Drill Pit Backfill 12' BFG 21 101 92 90 2 110@17

8 11/13/2012 Drill Pit Backfill 11' BFG 20 104 95 90 2 110@17

9 11/13/2012 Drill Pit Backfill FG 22 100 91 90 2 110@17

10 11/13/2012 Drill Pit Backfill 7' BFG 22 102 93 90 2 110@17

11 11/14/2012 Drill Pit Backfill 4' BFG 20 103 94 90 2 110@17

12 11/14/2012 Drill Pit Backfill 3' BFG 19 101 92 90 2 110@17

13 11/15/2012 Drill Pit Backfill 3' BFG 20 100 91 90 2 110@17

14 11/15/2012 Drill Pit Backfill 4' BFG 19 99 90 90 2 110@17

15 11/15/2012 Drill Pit Backfill FG 18 102 93 90 2 110@17

16 11/15/2012 Drill Pit Backfill FG 21 99 90 90 2 110@17

Note: FG = Finish Grade; BFG = Below Finish Grade.

PROJECT NO.: 555-1 PROJECT: Kelok Way Dewatering Wells, Clayton, CA

TABLE B-2

FIELD DENSITY TEST RESULTS

ASTM D2922-91

Stevens, Ferrone Bailey Engineering Company, Inc.

555-1.004 TableB

11/30/12 Page 1 of 1














