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excavated from the planned storm sewer lines was not evaluated. Applicable data is summarized 
in Table 1. Figure 1 includes the locations of the applicable borings and test pits.  The boring logs 
and laboratory test sheets of applicable data are included in Appendix A and Appendix B, 
respectively. Note that some of the test sheets contain redacted data to clearly identify only 
applicable data. 

3.0 CONSTRUCTION METHODS AND LIMITATIONS 

Based on the applicable geotechnical data presented in Table 1, the onsite soils available for the 
construction of the Smucker Park Retention Basin embankment are generally cohesionless. The 
laboratory test results show the soils are predominantly nonplastic, fine-grained, silty sands with 
a fines contents (material retained on the No. 200 sieve) ranging from 5 to 55 percent.    

The Smucker Park Retention Basin embankment is anticipated to be 15 feet high, with 4:1 
(Horizontal:Vertical) side slopes and a 6-foot wide compacted filter through the center. There are 
two common construction techniques used for filter construction in the new embankment: the cut 
and fill method and the concurrent method. Both methods are described by the Natural Resource 
Conservation Service in Part 628 Dams, Chapter 45 Filter Diaphragms of the National Engineer 
Handbook1. Both methods have been successfully utilized. However, construction sequencing, 
and soil conditions typically dictate the method used. Some basic considerations are provided in 
the following sections.  

3.1 Cut and Fill Method 

The cut and fill method requires the contractor to construct between 3 and 4 feet, vertically, of 
embankment before trenching back through the embankment to install the filter material. Once 
the trench is backfilled with filter material, it is protected with a removable barrier and an additional 
3 to 4 feet of embankment fill is placed above the filter material. The contractor then trenches 
though the new embankment to tie into the previously placed filter material. This process is 
repeated until the embankment construction is completed. 

Given the onsite cohesionless soils, the trench walls of the compacted embankment will be 
susceptible to sloughing and collapse. The filter for the project is required to be compacted which 
will necessitate the use of vibratory compaction equipment. The use of vibratory compaction 
equipment will exacerbate the sloughing of the trench walls.  All embankment material that falls 
into the trench will need to be removed from the trench to avoid contaminating the filter. 

3.2 Concurrent Method 

The concurrent method requires the contractor to construct the filter in lifts. Typically the first lift 
of filter material will be constructed to a height of approximately 1 foot. The contractor then places 
lifts of compacted embankment material on both sides of the filter. Typically, the filter material 
leads the construction sequencing always being slightly higher than the embankment material to 

1 Natural Resources Conservation Service. 2007. Chapter 45: Filter Diaphragms, Part 628 Dams, National Engineering Handbook. 
January
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Begin End

B-3 131.1 10.0 11.5 121.1 120.0 SM 45 NV NP
B-4 127.5 5.0 10.0 122.5 120.0 SM 35 NV NP
B-7 131.1 10.0 11.5 121.1 120.0 SM 33 NV NP

TP-3 128.6 3.0 5.0 125.6 125.0 SP-SM 9.7 NV NP

BH3 134.7 0.0 1.5 134.7 120.0 SM 17 NV NP
BH3 134.7 12.0 13.5 122.7 120.0 ML 55 NV NP
BH7 131.1 0.0 1.5 131.1 120.0 SM 22 NV NP
BH7 131.1 10.0 11.5 121.1 120.0 SM 33 NV NP
BH8 131.6 0.0 1.5 131.6 120.0 SM 18 NV NP
BH8 131.6 5.0 6.5 126.6 120.0 SM 17 NV NP
TP1 150.1 0.0 1.5 150.1 129.9 SP-SM 6.0 NV NP
TP1 150.1 5.0 6.5 145.1 129.9 SP-SM 8.4 NV NP
TP3 133.4 0.0 1.5 133.4 125.0 SM 15 NV NP
TP3 133.4 5.0 6.5 128.4 125.0 SM 34 NV NP
TP4 138.9 0.0 1.5 138.9 125.8 SC 37 30 13
TP4 138.9 5.0 6.5 133.9 125.8 SM 25 NV NP

TP1 133.6 0.0 1.5 133.6 126.0 SM 21 NV NP
TP2 139.1 0.0 1.5 139.1 126.4 SM 21 NV NP
TP2 139.1 4.0 5.5 135.1 126.4 SM 16 NV NP
TP2 139.1 8.0 9.5 131.1 126.4 SP 4.6 NV NP
TP2 139.1 12.0 13.5 127.1 126.4 SM 27 NV NP
TP3 131.1 0.0 1.5 131.1 124.0 SM 24 NV NP
TP3 131.1 4.0 5.5 127.1 124.0 SP-SM 12 NV NP
TP4 136.3 0.0 1.5 136.3 124.7 SM 31 NV NP
TP4 136.3 4.0 5.5 132.3 124.7 SM 24 NV NP
TP4 136.3 8.0 9.5 128.3 124.7 SM 28 NV NP
TP5 132.0 0.0 1.5 132.0 126.3 SM 16 NV NP
TP5 132.0 4.0 5.5 128.0 126.3 SM 18 NV NP
TP6 130.2 0.0 1.5 130.2 128.3 SM 12 NV NP
TP7 156.7 0.0 1.5 156.7 139.3 SM 27 NV NP
TP8 132.5 0.0 1.5 132.5 120.0 SM 24 NV NP
TP8 132.5 4.0 5.5 128.5 120.0 SM 41 NV NP
TP8 132.5 8.0 9.5 124.5 120.0 SM 34 NV NP
TP9 131.3 0.0 1.5 131.3 120.0 SM 43 NV NP
TP9 131.3 4.0 5.5 127.3 120.0 SM 24 NV NP
TP9 131.3 8.0 9.5 123.3 120.0 ML 51 NV NP
TP10 131.2 0.0 1.5 131.2 120.0 SM 14 NV NP
TP10 131.2 4.0 5.5 127.2 120.0 SM 17 NV NP
TP10 131.2 8.0 9.5 123.2 120.0 SM 22 NV NP

Average 24.7 --- ---
Standard Deviation 12.0 --- ---

Maximum 55 30 13
Minimum 4.6 NV NP

Count 39 39 39

Geotechnical Testing Services, 2018

AGRA, 2000

Geotechnical Testing Services, 2017

Table 1: Applicable Data
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