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1.0 INTRODUCTION 

This report forwards the results of our geotechnical exploration for the Herons’ Bayou Boat 

Ramp project in Escambia County, Florida. The purpose of this geotechnical exploration was to 

determine the general subsurface conditions in the area of the proposed ramp, buildings, 

pavement, and pond areas and use this information to provide recommendations for design. 

Additionally, sediment samples were collected along the proposed channel dredge area. Our 

exploration included Standard Penetration Test (SPT) borings, hand auger/probe borings, 

sediment sampling, classification of the samples obtained in the field, laboratory testing of 

selected samples, and analysis by our engineering staff. 

2.0 SITE AND PROJECT CONDITIONS 

The project site is located near Heron’s Bayou in Escambia County, Florida. The site is located north 

of the intersection of Lillian Highway and Dogtrack Road. The project consists of a new public boat 

ramp and includes an access road, parking lot, boat ramp, docks, a restroom building, picnic 

pavilion, stormwater ponds, and dredging of the existing channel. 

Based on a the received information, the toe of the boat ramp is planned to be at elevation -5 feet 

with a 2 foot turn down. The boat ramp is planned to be 7 inch thick cast-in-place concrete over 12 

inches of gravel bedding. The ramp will be built by dewatering inside the planned permanent vinyl 

sheet piles around the ramp. A dock is planned to be founded on timber piles along the sides of the 

boat ramp. The bathroom and picnic buildings are planned to be open concrete structures founded 

on a concrete monolithic slab with perimeter turned down footings. The building finished floor 

elevations are +8.5 feet and the bottom of the 3.5 foot wide perimeter footings are elevation +6.5 

feet based on the received information. If this information changes or is incorrect, the 

geotechnical engineer should be notified, and changes to our recommendations may be 

needed. 

3.0 SUBSURFACE EXPLORATION 

To examine the subsurface conditions at the site, we drilled eight 6-31 foot deep Standard 

Penetration Test (SPT) borings, eight hand auger/probe borings, and collected 7 sediment 

samples in the existing channel to a depth of 2-5 below the mudline. The SPT borings were 

drilled in general accordance with ASTM D1586 using a truck mounted drill rig on land and a 

pontoon boat mounted drilling rig over the water. The SPT consists of driving a 2-inch outside 

diameter split spoon sampler into the ground using a 140-pound hammer dropped 30 inches. 

The number of blows required to drive the sampler one foot after seating it 6 inches is referred 

to as the blow count or “N” value and is a measure of the relative density of subsurface soils. 

“N” values can be found in Figure #2 adjacent to the soil description. The SPT borings were 

advanced between samples using the “mud” jetting technique and a Bentonite drilling mud. 

When drilling from the boat for the dock, the drilling mud was circulated through a PVC casing 

which was driven into the subsurface soils. The hand auger borings were drilled by manually 

turning a 3-inch diameter, 6-inch long sampler/auger into the soil until it was full. The sample 

was removed from the sampler, and the soils in the sampler were visually classified. The auger 

borings were probed using a ½-inch diameter steel probe rod to approximate the in-place soil 

density. Each sample was removed from the hand auger or SPT sampler, classified in the field 

by the driller, and packaged for visual classification by our engineering staff and for laboratory 
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testing. Two Shelby tube samples were taken near borings B-1 and B-3 for permeability testing 

in our laboratory.  

Note that two mobilizations for this project were requested due to the waterborne drilling 

permitting delay from the Corps of Engineers. The initial mobilization included borings B-1 to B-

5 and A-1 to A-7 and were drilled during in April 2017 following a seasonally low rainfall period. 

The second mobilization included waterborne and wetland borings B-6 to B-16 which were 

drilled during August 2017 and were drilled during a seasonally high rainfall period. 

4.0 SUBSURFACE CONDITIONS 

The boring locations are shown in the attached Figure #1 and should be considered 

approximate. The borings were located using the received site plans and a hand-held GPS unit. 

The subsurface conditions encountered in the borings are shown in the attached Figure #2. 

Boundaries between soil layers and soil depths should be considered approximate as the 

actual transition between soil layers may be gradual. A generalized summary of the conditions 

encountered in the borings is included in each applicable section of this report. For a detailed 

description of the conditions encountered in the borings, the reader is directed to Figure #2. 

Groundwater was encountered at 0-5 feet below existing grades in the borings performed on 

land. Groundwater levels will vary with the amount of local rainfall, the tide, changes in site 

drainage characteristics, and may be different at other times. Note that based on the site 

location and site elevation, this site could flood during an extreme storm event (i.e. hurricane). 

 5.0 LABORATORY TEST RESULTS 

Laboratory testing for this project included two falling head permeability tests and grainsize 

analysis tests run on portions of the Shelby tube samples. Laboratory testing also included 

basic properties tests run on the split spoon samples including wash #200 sieve and natural 

moisture content tests to document basic properties and assist in soil classification. The results 

of the moisture content tests, wash #200 sieve, and the wash #200 sieve portion of the 

grainsize tests are shown on the boring logs (Figure #2) adjacent to the samples tested. The 

results of the permeability tests are summarized in the following Table #1. Grainsize analysis 

tests were run on portions of the two Shelby tube samples, and the grainsize curves are 

attached as Figure #3.   

Table #1: Falling Head Permeability Test Results 

Boring 

Sample 

Depth      

(ft) 

Sample Description 

Dry Unit 

Weight 

(pcf) 

Saturated 

Vertical Hydraulic 

Conductivity (Kvs) 

(ft/day) 

Percent 

Fines 

B-1 2-3 Tan/Orange Slightly Silty Sand 96.4 11.6 8.1 

B-3 3-4 Light Tan/White/Orange Sand 94.3 14.5 2.2 

 

 

 

 



Heron’s Bayou Boat Ramp 
August 28, 2017 
________________________________________________________________________________________________________________________________________________________________________ 

____________________________________________________________________________________________________________________________________________ 

Page 3 

6.0 DISCUSSION AND RECOMMENDATIONS 

6.1 Basis of Recommendations 

Recommendations rendered herein are based on assumed and/or design information available 

at the time of this report, the subsurface conditions encountered in the test borings, commonly 

accepted Geotechnical Engineering principles and practices, and our experience with similar 

soil/groundwater conditions. Should the final project design information differ from the design 

information used in this report or should any soil conditions not discussed in this report be 

encountered during construction, our office should be notified and retained so that this report 

can be modified as needed. 

Regardless of the care exercised in performing a Geotechnical Exploration, the possibility 

always exists that soil and/or groundwater conditions between the test borings will differ from 

those encountered at the specific boring locations. In addition, construction operations may alter 

the soil conditions. Therefore, it is recommended that a representative from Larry M. Jacobs & 

Associates, Inc. (LMJ) remain involved throughout construction to provide construction testing 

and quality assurance services and additional recommendations if needed due to unforeseen 

conditions. 

6.2 General Comments 

The soil conditions in the borings were suitable for the proposed development if the 

recommendations of this report are followed. Some surficial organic material and shallow 

groundwater was encountered in the borings. The site should be properly stripped and drained 

or dewatered if needed prior to the compaction of subgrade or placement of fill. The following 

sections provide site preparation, fill placement, building foundation, pavement, boat ramp, and 

stormwater pond recommendations. 

6.3 General Site Preparation Recommendations 

The site should be cleared and stripped of any vegetation or surficial soils containing significant 

vegetation, roots, and/or any other deleterious materials within the limits of construction. Many 

borings encountered a surficial organic laden layer which varied from 0-24 inches in depth with 

an average thickness on the order of 1 foot. All surficial organic laden soil should be completely 

removed. Tree root mass and tap roots should be completely removed. Any tree root 

excavations should be properly backfilled in compacted lifts. After clearing and stripping, 

pavement and on-grade structure subgrade areas should be compacted to a minimum of 95% 

of the soil's maximum density as determined by the Modified Proctor Test (ASTM D1557) to a 

minimum depth of 12 inches using a large traffic sized roller. Note that a vibratory roller may 

cause pumping in shallow groundwater areas, and dewatering/drainage will be needed in the 

low areas of the site to properly clear or strip the site and compact the subgrade. One density 

test per 5,000 sf of compacted subgrade area is recommended. 
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6.4 General Site Fill Recommendations 

Imported fill material can be sand (SP) or slightly silty sand (SP/SM). Silty sand (SM) and 

similar moisture sensitive soils are not recommended for this site due to the potential for 

shallow groundwater. See Section 6.6.2 of this report for specific recommendations for the top 

12 inches of subgrade/fill material in pavement areas. The site should be filled as early as 

practical prior to construction, particularly in the building areas. 

Fill and utility trench backfill should be compacted to a minimum soil density of 95% of the 

Modified Proctor Test (ASTM D1557) maximum. Fill lifts of up to 6-8 inches are typical using 

mechanical equipment and lifts up to 12+ inches are typical using a large traffic sized roller.  

We recommend running in-place density tests to verify compaction of all fill with a frequency of 

one test per 5,000 sf on every 12-inch increment of fill, or fraction thereof. Compaction of backfill 

for utility excavations should be tested on every 12-inch increment of fill or fraction thereof, 

ending with the top of finished subgrade at a minimum frequency of 1 test per 75 linear feet.  

6.5 Building Foundation Recommendations 

6.5.1 Building Borings Discussion 

Borings at the two building locations were not performed at the time of drilling since the site plan 

was not finalized at the time of drilling. Nearby borings (B-2 and B-7) were used for the 

foundation design recommendations. These borings encountered brown, tan, white, and orange 

layers of sand, slightly silty sand, and sand to the final depth of 10 feet in boring B-7 and a 

depth of 14 feet in boring B-2 which then encountered slightly clayey silty sand with pockets of 

sandy clay to the final boring depth of 16 feet. The borings were very loose and loose to a depth 

of 4-5 feet becoming medium dense and loose to a depth of 14 feet, then very soft to the final 

boring depth of 16 feet.  

6.5.2 Building Foundation Recommendations 

Based on the received grading information, the footings are planned to be placed within site fill 

material. The soils immediately beneath the footings should be compacted to a minimum depth 

of 12-inches to a minimum of 95% of the soil's maximum density as determined by the Modified 

Proctor Test (ASTM D1557). We recommend that a representative from our staff run field 

density tests to verify compaction of the bottom of the footing excavation at a minimum 

frequency of 2 tests for each building. Fill should be placed as far ahead of building construction 

as practical to minimize the settlement potential from the underlying very soft soils. 

If the building areas are prepared in accordance with the preceding recommendations, and a 

representative from our company is able to verify these recommendations using in place density 

testing as described in this report, footings for the proposed buildings may be designed for an 

allowable net soil bearing pressure of 1,000 pounds per square foot (psf). Settlements from 

the sand soils beneath the footings at this pressure are expected to be on the order of 1 inch or 

less, with roughly half of the settlement occurring during construction and first loading with the 

remainder occurring during the first high groundwater/flooding event. 
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6.6 Asphalt Pavement Recommendations 

6.6.1 Asphalt Pavement Borings 

The borings for the pavement included borings A-1 to A-7, B-7 and B-8. Borings B-7 and B-8 

were located in the wetland area. Most of the borings had a surficial layer up to 2 feet thick of 

brown or black slightly silty sand with some roots and organic material. The borings generally 

continued with brown, black, and tan slightly silty sand and sand to the final boring depths of 

1.5-10 feet. The soils in the borings were generally loose or very loose with less than half of the 

borings becoming medium dense at 1-2 feet to the final boring depth. 

6.6.2 Asphalt Pavement Subgrade Recommendations 

Based on the provided grading plan, most of the pavement subgrade is planned to consist of fill 

material. The fill should be a sand or slightly silty sand, as noted above, to limit concerns for 

potential shallow groundwater. The top 12 inches of fill material in the pavement areas should 

be capable of supporting loaded dumptrucks and paving equipment without significant rutting. 

Typically, this requires a soil with a minimum LBR value of 30-40. Typically, this LBR value is 

best achieved by mixing graded aggregate base into the soil as needed to achieve a suitable 

LBR value. The top 12 inches of pavement subgrade should be compacted to a minimum of 

98% of the material’s Modified Proctor test (ASTM D1557) density using a large traffic sized 

vibratory roller. 

6.6.3 Asphalt Pavement Base Recommendations 

The use of graded aggregate base is recommended for this project because of the shallow 

groundwater potential. Graded aggregate base is a superior base material with a longer lifespan 

than other base materials and is minimally affected by occasional shallow groundwater 

conditions. The base material should have a minimum LBR value of 100 and a minimum 

thickness of 6 inches for typical light duty pavement. The base should be compacted to a 

minimum of 100% of the material’s Modified Proctor test (ASTM D1557) density. 

6.6.4 Asphalt Pavement General Recommendations 

Typical asphalt thicknesses of 1.5-2 inches are common in light duty pavement areas. We 

recommend using a FDOT structural course Superpave Asphaltic Concrete (SP-12.5) meeting 

the requirements of FDOT Section 334. The asphalt should be compacted to a target of 93% of 

the laboratory maximum specific gravity (Gmm or Rice Specific Gravity) as determined by FM 1-T 

209. Note that specific pavement loading information is not known and a pavement design is not 

included in our project scope. 

6.6.5 Pavement Quality Control Testing 

Proper compaction of the pavement subgrade and base is critical to the performance of the 

pavement. We recommend running density tests on compacted subgrade at a frequency of one 

test per 5,000 square feet of pavement area. We recommend running in-place density tests on 

the compacted base material at the same frequency. Subgrade materials and base materials 

should be sent to our laboratory for LBR testing prior to bringing the materials to the site. 
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After the asphalt has been placed, the asphalt should be cored to determine the thickness that 

was placed and the compaction or density of the asphalt. The bulk specific gravity (Gmb) of the 

cores should be determined in accordance with FM 1-T 166. 

6.7 Boat Ramp Recommendations  

6.7.1 Boat Ramp Borings 

The borings closest to the boat ramp location (B-6 & B-9) encountered loose surficial sand near 

the high end of the proposed ramp (east side) and 2 feet of very loose organic silt with roots 

(muck) near the bottom of the ramp (west side). Thereafter, the borings continued with primarily 

white and gray sand and slightly silty sand to the final boring depth of 31 feet. Boring B-6 was 

loose to 8 feet then very loose to 10 feet becoming loose to medium dense to dense to the final 

boring depth of 31 feet. Boring B-9 was hammer weight (very loose and could not support the 

weight of the hammer) to a depth of 2 feet below the mudline, very loose to a depth of 5 feet 

below the mudline, then dense to medium dense to the final boring depth of 31 feet or 25 feet 

below the mudline. 

6.7.2 Boat Ramp Discussion and Recommendations 

All organic silt or organic laden soils should be removed where encountered in the ramp area 

subgrade. Any undercut soils should be backfilled with clean sand. The ramp subgrade should 

be compacted to a minimum of 95% of the soil's maximum density as determined by the 

Modified Proctor Test (ASTM D1557), and any fill should be compacted to the same density as 

the subgrade. The planned 12 inches of bedding stone below the concrete ramp is advisable 

due to the loose underlying soils. The stone must be separated from the underlying subgrade 

soils by a geotextile fabric to keep the soil from moving into the voids in the stone. The fabric 

should be at least medium weight woven fabric with and equivalent opening size of a #70 sieve. 

The fabric should be pulled relatively tight with no wrinkles prior to placement of the stone. Note 

that compaction of the subgrade, fill, placement of the stone, and casting a slab in-place would 

require sheeting and drainage/dewatering operations to work in the dry.  

6.8 Dock Timber Pile Recommendations 

6.8.1 Dock Timber Pile Borings 

Borings B-6 and B-9 were used for the dock timber pile recommendations. These borings 

encountered loose sand in the land boring (B-6) and 2 feet of very loose organic silt with roots 

(muck) in the waterborne boring (B-9). Thereafter, the borings continued with primarily loose to 

medium dense or dense white and gray sand and slightly silty sand to the final boring depth of 

31 feet. 

6.8.2 Dock Timber Pile Capacities 

The site is suitable for supporting the proposed dock on the planned pile foundations. Table #2 

below shows the theoretical allowable pile capacities for 8 and 9 inch tip diameter treated 

timber piles. In order to develop full lateral capacity, the timber piles should have a tip 

embedment depth of at least 15 feet below the mudline or ground surface. Pile capacities were 

based on worse case soil conditions, saturated soil conditions, and no scour. We recommend 
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that piles be jetted to within 2-3 feet of the desired embedment depth and then be driven to 

bearing in the underlying sand soils using an approved pile driving hammer.  

Table #2: Allowable Pile Capacities for Dock 

Pile Size/Description 

Pile Tip  
Embedment 

Depth 
(ft) 

 Lateral Load 
(Kips) For ½ inch 

Deflection 

Allowable Pile Capacity (1)  
(Kips) 

Compression Tension 

8-inch Tip Dia.Timber 
15 1.4 5 1.1 

20 1.4 7 1.8 

9-inch Tip Dia.Timber 
15 1.7 6 1.2 

20 1.7 9 2.0 

       (1) Theoretical Factor of Safety = 2 for compression and tension capacity. 

In order to evaluate the lateral load capacity of a single pile, we used the simplified Matlock and 

Reese (1960) method. Our analysis used the worst case soil profile and flood conditions. The 

lateral load that produces a pile deflection of ½ inch at the ground/mudline surface is noted in 

the tables above. Deflections above the ground/mudline surface should be added to these 

values and these values have no factor of safety.  

6.8.3 Pile Installation Recommendations 

Field determination of the actual pile capacities developed should be analyzed using a dynamic 

pile driving formula (i.e. WAVE, etc.). This analysis will require knowledge of the pile driving 

equipment to be used on the site and grades at the time of driving. We would be pleased to 

calculate the required pile driving resistances (i.e. blow counts or blows/foot) to obtain the pile 

capacities given in the preceding table when the pile driving contractor’s equipment to be used 

and design pile is known. This analysis will also help us determine if the contractor’s hammer 

choice is appropriate for this project. 

A field technician from our office should be on the site during pile driving so that an accurate 

evaluation and record of the pile driving resistances achieved and pile embedment depths can 

be made to verify the capacities of the piles and to relay information to our engineering staff. In 

the event that any unusual circumstances arise during construction, additional engineering 

recommendations could be provided. After the piles have been satisfactorily installed under the 

observation of our technician, we can provide a letter to indicate that the piles have been 

installed properly. We would be pleased to provide you with a cost proposal for providing these 

services during construction. 

6.9 Vinyl Sheeting Recommendations 

Estimated soil properties for sheet pile design are shown adjacent to the B-6 and B-9 boring 

logs in the attached Figure #1. These estimated properties and values are based on published 

correlations and our experience with similar soils.  

6.10 Dredging Discussion 

Borings B-10 to B-16 were sampled at the designated locations to a depth of roughly 2 feet 

below the proposed dredge depth as requested based on the received information. Laboratory 

material properties tests were performed on selected samples to characterize the soils. Table 
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#3 below summarizes the tests on the dredge samples. Note that depths shown are depths 

below the mudline. Samples of sediment with over 10% fines content were provided to Wetland 

Sciences, Inc. for further analysis. 

Table #3: Dredge Boring Samples Laboratory Testing Summary 

Boring 
Depth 

(ft) 
Soil Description 

Water 
Content 

Percent 
Fines 

B-10 0-1 Dark Brown Organic Silt 277.3 87.1 

B-10 3-4 Dark Brown Organic Silt 312.9 84.6 

B-11 0-1 Dark Brown/Gray Organic Silt 446.9 84.4 

B-11 1-2 Dark Brown/Gray Organic Silt 142.5 47.9 

B-11 2-3 Dark Brown/Gray Organic Silt 244.5 91.1 

B-12 0-0.5 Dark Gray/Brown Silty Sand 144.9 17.7 

B-12 1-2 Light Brown Sand 33.2 2.1 

B-13 0-0.5 Gray/Brown Sand 24.7 1.0 

B-13 4-5 Dark Brown/Gray Sand 31.3 4.6 

B-14 0-0.5 Light Brown/Gray Sand 24.9 0.7 

B-14 0.5-1.5 Gray/Brown Sand 27.9 1.8 

B-14 2-3 Gray/Brown Sand 23.8 1.9 

6.11 Stormwater Pond Recommendations 

6.11.1 Stormwater Pond Borings 

The stormwater pond borings (B-1 to B-5) encountered brown, tan, white and orange loose and 

medium dense slightly silty sand and sand to a depth of 13-14 feet. Thereafter, the borings 

encountered gray very soft, soft, or medium stiff sandy clay or very loose slightly clayey silty 

sand to the final boring depth of 16 feet. 

Groundwater was encountered at depths of 3.5-5 feet below existing grade in borings B-1 to B-5 

at the time of drilling. The stormwater pond borings were drilled in April 2017 during a 

seasonally low rainfall period. The estimated seasonal high groundwater table is approximately 

2 feet above the levels encountered in the borings. 

6.11.2 Stormwater Pond Design Parameters 

The borings encountered conditions suitable for a shallow dry retention stormwater pond design 

which consisted of moderately well draining slightly silty sand and sand soils. The estimated 

normal seasonal high groundwater table is approximately 2 feet above the levels encountered 

in the borings. A confining layer consisting of sandy clay was encountered at 13-14 feet in the 

stormwater pond borings. Based on the results of the borings, laboratory testing, and our 

experience with similar soil conditions, we recommend using the design rates shown in the 

following Table #4.  
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