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1.0 INTRODUCTION
1.1 Project Description
is proposing to construct a single-family home at 6 George Street W in
St. Paul, MN. We understand the new home will be a “green affordable home” with overall
plan dimensions of about 34 feet by 26 feet. We understand the new home will have a
basement level and 2 stories above grade.
Haugo Geotechnical Services we retained, by a different user, to perform a geotechnical
exploration for the project. Two soil borings were completed for that user who elected to not
complete the project. We understand that the original user provided the soil boring logs to
who has elected to continue the project.

1.2 Purpose
The purpose of this geotechnical exploration was to characterize subsurface soil and
groundwater conditions and evaluate the suitability of the soils to support the proposed
construction.

1.3 Site Description
The project site is located at 6 George Street W in St. Paul, Minnesota. The lot was vacant at
the time of our exploration and the ground surface was sparsely covered with grass.
Topography of the site was relatively flat and level with ground surface elevations at the soil
boring locations ranging from about 812 to 813 feet mean sea level (MSL).

1.4 Scope of Services
Our services were performed in accordance with Haugo GeoTechnical Services, LLC (HGTS)
Proposal 19-0364 dated April 25, 2019 and under the terms of our General Conditions. Our
scope of services was limited to the following tasks:
•
•
•
•
•
•
•

Completing two (2) standard penetration soil borings each extending to a nominal
depth of 20 feet.
Sealing the borings in accordance with Minnesota Department of Health
requirements.
Obtaining GPS coordinates and ground surface elevations at the soil boring location.
Visually classifying samples recovered from the soil boring.
Performing up to (2) moisture content tests on selected samples.
Preparing soil boring logs describing the soil types/classifications and results of
water level measurements.
Preparing an engineering report summarizing the current soil conditions and
recommendations for foundation design and construction.
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1.5 Documents Provided
To aid in our evaluation, we were provided 3-plan sheets prepared by Energy Panel
Structures (EPS) dated October 12, 2018 with revisions dated April 8, 2019. The plan sheets
include a foundation plan, elevation views and main floor and 2nd floor plans.

1.6 Locations and Elevations
The soil boring locations were selected jointly by the original user and HGTS based on the
anticipated construction. The approximate locations of the soil borings are shown on Figure
1, “Soil Boring Location Sketch”, in the Appendix. The sketch was prepared by HGTS using
a Google Earth image as a base.
The ground surface elevations at the boring locations were obtained by HGTS using GPS
measuring equipment. Elevations were based on MN County Coordinate System mean sea
level using the GEOID09 (Conus) model. GPS coordinates at the boring locations are
provided in Figure 1 in the Appendix.

2.0 FIELD PROCEDURES
Two (2) standard penetration test borings were advanced on May 28, 2019 by HGTS with a
rotary drilling rig, using continuous flight augers to advance the boreholes. Representative
samples were obtained from the borings, using the split-barrel sampling procedures in
general accordance with ASTM Specification D-1586. In the split-barrel sampling procedure,
a 2-inch O.D. split-barrel spoon is driven into the ground with a 140-pound hammer falling
30 inches. The number of blows required to drive the sampling spoon the last 12 inches of
an 18-inch penetration is recorded as the standard penetration resistance value, or "N" value.
The results of the standard penetration tests are indicated on the boring log. The samples
were sealed in containers and provided to HGTS for testing and soil classification.
Soil samples recovered from the borings were classified in general accordance with ASTM
2488, “Description and Identification of Soils (Visual/Manual Procedures).
A field log of each boring was prepared by the HGTS drill crew. The logs contain visual
classifications of the soil materials encountered during drilling, as well as the driller's
interpretation of the subsurface conditions between samples and water observation notes.
The final boring logs included with this report represent an interpretation of the field logs
and include modifications based on visual/manual method observation of the samples.
The soil boring logs, general terminology for soil description and identification, and
classification of soils for engineering purposes are also included in the appendix. The soil
boring logs identify and describe the materials encountered, the relative density or
consistency based on the Standard Penetration resistance (N-value, “blows per foot”) and
groundwater observations.
The strata changes were inferred from the changes in the samples and auger cuttings. The
depths shown as changes between strata are only approximate. The changes are likely
transitions, variations can occur beyond the location of the boring.
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3.0 RESULTS
3.1 Soil Conditions
The soil borings encountered about ½ foot, or less, of topsoil fill at the surface. The topsoil
consisted of poorly graded sand with silt or silty sand that was black in color and contained
some roots.
Below the topsoil, boring SB-1 encountered existing Fill that extended to about 6 ½ feet
below the surface. The existing fill consisted of poorly graded sand with silt that was
greyish brown in color and clayey sand that was dark brown that contained trace amounts of
gravel and was dark brown in color.
Below the topsoil, boring SB-2 encountered existing Fill that extended to about 19 feet below
the surface. The existing fill primarily consisted of poorly graded sand that was brown in
color and silty and clayey sand that contained pieces of Limestone and was dark brown and
black in color.
3.2 Bedrock Conditions
Below the Fill the soil borings encountered weathered Limestone bedrock at about 6 ½ and
19 feet below the ground surface. The borings were further advanced until auger refusal in
what appeared to be sound Limestone bedrock at about 8 ½ and 19 ½ feet below the ground
surface.
Based on a brief review of the Geologic Atlas of Ramsey County, Minnesota Geological
Survey, County Atlas Series C-7, Plates 2 and 7, the bedrock below the site is likely limestone
associated with the Platteville & Glenwood Formation.

3.3 Groundwater
Groundwater was not encountered in the soil borings while drilling and sampling or after
removing the augers from the boreholes. Groundwater appears to be below the depths
explored by our borings. Deeper borings along with groundwater monitoring wells or
piezometers would be required to more accurately determine water levels.
Water levels were measured on the dates as noted on the boring logs and the period of water
level observations was relatively short. Seasonal and annual fluctuations in the groundwater
levels should be expected.

3.4 OSHA Soil Classification
The existing fill encountered in the borings consisted of silty clayey sand, poorly graded
sand with silt and poorly graded sand corresponding to the ASTM Classification of SC-SM,
SP-SM, and SP. The existing fill will generally be Type C soil under Department of Labor
Occupational Safety and Health Administration (OSHA) guidelines.
The borings also encountered Limestone bedrock which will generally be type “A” soils
under OSHA guidelines.
3

4.0 DISCUSSION AND RECOMMENDATIONS
4.1 Proposed Construction
The project includes the construction of a new house at 6 George Street W in St. Paul,
Minnesota. We understand the new home will included a basement level with 2 stories
above grade. Below grade construction is anticipate to consist cast in-place concrete
foundation walls supported on cast in-place concrete footing. Since the new home will be a
“green affordable home” the footings and foundation wall could utilize insulated concrete
forms. Above grade construction is anticipated to consist of wood framing a pitched roof
and asphalt shingles. Based on the assumed construction, we anticipate perimeter footings
loads on the order of 1 to 2 kips per lineal foot and column loads, if any, will be less than 50
kips.
We assume the main floor will bear slightly above the existing site grade and will be at or
near elevation 813 feet and the basement floor grade will be about 8 feet lower at about
elevation 804 feet.
We have attempted to describe our understanding of the project. If the proposed loads
exceed these values, the proposed grades differ by more than 2 feet from the assumed values
or if the design or location of the proposed building changes, we should be informed.
Additional analyses and revised recommendations may be necessary.

4.2 Discussion
General Based on a brief review of historical aerial photographs available on Google Earth, it
appears a structure existed on the property that was removed sometime between June 2010
and April 2012. Although our borings did not encounter remnants of the former structure,
there is that potential. We recommend that any building remnants, if encountered, be
removed from within the proposed building and oversize areas and be properly disposed of
off-site.
The two (2) soil borings completed for this project encountered about ½ foot, or less, of
topsoil underlain by existing fill that extended to depths ranging from about 6 ½ to 19 feet
below the ground surface. The borings encountered the apparent bedrock surface at those
depths and met with refusal on more competent bedrock at about 8 ½ to 19 ½ feet below the
surface.
The vegetation and topsoil are not suitable for foundation support will need to be removed
from below the proposed building and oversize areas.
The Fill encountered in the borings consisted of a mix of poorly graded sand, clayey sand
and silty clayey sand that contained pieces of limestone. The Fill was mostly black in color
indicating the Fill was organic or contained organic materials. Organic soils or soils
containing organic materials generally compressible and are not suitable for foundation
support. As with the topsoil and vegetation, the Fill will also need to be removed from
within the proposed building and oversize areas. Engineered fill would then be placed to
establish foundation grades.
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Excavations to remove the Fill will likely extend to depths about 19 feet below the ground
surface. At typical excavation side-slope of 1:1 the excavation will extend about 19 feet or
more beyond the edges of the footings. In addition the sols could slough further increasing
those distances. Excavations could extend onto the adjacent properties posing a significant
risk of undermining structures on those properties. If site constraints will not allow
excavations with these dimensions shoring will be required.
The depth to bedrock varied significantly between the 2 boring and the reason for that is
unknown. The actual soil and bedrock profile across the site could have a significant impact
on foundation construction costs and because of that it may appropriate to perform test pits
or additional soil borings to further evaluate site soil and bedrock conditions.
Foundations Partially on Bedrock & Partially on Soil The new home will likely include a
basement level that will bear about 8 feet below the ground surface. At that depth we
anticipate that bedrock will be encountered and excavations into the rock will be required.
The bedrock appeared to be fairly weathered nearer the rock surface becoming more
competent with depth. Rock cores were not performed as part of this project. In the absence
of rock cores, contractors bidding on the project should be aware the bedrock will be
encountered and that conventional/typical excavation techniques may not be appropriate
for foundation construction. Additional drilling including rock coring could be performed to
confirm bedrock quality prior to construction.
The bedrock encountered in the borings in our opinion is generally suitable for foundation
support. However bedrock was not encountered at a consistent depth/elevation across the
site and because if that there is a potential for portions of the home to be supported on
bedrock while other portions could be supported on compacted engineered fill (soil)
following soil corrections. Footings bearing on bedrock will likely not settle while the
portion of the foundations supported on compacted soil could. This could result in about 1
inch or more of differential settlement.
To minimize the effects of potential differential settlement we recommend over-excavating
the bedrock and placing a minimum 1 foot “sand cushion” between the bottom of the
footing and top of the bedrock.
Groundwater Groundwater was not encountered in the soil borings completed for this
evaluation and appears to be below the depths explored by our borings. We do not
anticipate that groundwater will be encountered during construction.
However,
groundwater is often found perched above the bedrock surface. We anticipate that
groundwater, if encountered, can be controlled with sumps and pumps.

4.3 Building Pad Preparation
Excavation We recommend that all vegetation, topsoil, existing fill be removed from below
the proposed building and oversize areas. We further recommend all remnants of any
previously demolished structures, if any, including footings, floor slabs, foundation walls
and underground utilities be removed from within the proposed building and oversize
areas. Table 1 below summarizes the anticipated excavation depths at the boring locations.
Excavation depths may vary and could be deeper.
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Table 1. Anticipated Excavation Depths
Boring Number

Measured Surface
Elevation (feet)

SB-1
SB-2

812.0
813.0

Anticipated
Excavation Depth
(feet)*
6½
19 ½

Anticipated
Excavation
Elevation (feet)*
805 ½
793 ½

* = Excavation elevations were rounded to nearest ½ foot.

Oversizing If the excavation extends below the proposed footing elevation, the excavation
requires oversizing. We recommend the perimeter of the excavation be extended a foot
outside the proposed footprint for every foot below footing grade (1H:1V oversizing). The
purpose of the oversizing is to provide lateral support of the foundation.
Shoring Excavations to remove the Fill will likely extend to depths about 19 feet below the
ground surface. At typical excavation side-slope of 1:1 the excavation will extend about 19
feet or more beyond the edges of the footings. In addition the sols could slough further
increasing those distances. Excavations could extend onto the adjacent properties posing a
significant risk of undermining structures on those properties. If site constraints will not
allow excavations with these dimensions shoring will be required.
Fill Material We anticipate that additional fill/backfill will be required to attain site grades.
We recommend that additional fill required to attain site grades can consist of any mineral
soil provided it is free of debris, organic soil or other unsuitable materials. We recommend
granular material meeting the ASTM Classification SP or SP-SM soils for ease in compaction
and to provide a uniform subgrade.
The topsoil, existing fill soils, organic soils or soils that are black in color that are excavated
for construction of the building are not suitable for use or reuse as structural fill or backfill.
Backfilling We recommend that backfill placed to attain site grades be compacted to a
minimum of 95 percent of its standard Proctor density (ASTM D 698). Granular fill (with
less than 12% passing the #200 sieve) should be placed within 65 percent to 105 percent of its
optimum moisture content as determined by the standard Proctor. Remaining fill soils, if
used, should be placed within 3 percentage points above and 1 percentage point below its
optimum moisture content as determined by the standard Proctor. All fill should be placed
in thin lifts and be compacted with a large self-propelled vibratory compactor operating in
vibratory mode.
Foundations We recommend the perimeter footings bear a minimum of 42 inches below
the exterior grade for frost protection. Interior footings may be placed immediately below
the slab provided construction does not occur during below freezing weather conditions.
Foundation elements in unheated areas (i.e. deck or porch footings) should bear at least 5
feet below exterior grade for frost protection.
We anticipate the foundations and floor slabs will bear on compacted engineered fill or
sound bedrock. With the building pad prepared as recommended it is our opinion the
footings can be designed for a net allowable bearing pressure up to 2,000 pounds per square
foot (psf).
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As noted in the Discussion section, bedrock was not encountered at a consistent
depth/elevation across the site and because if that there is a potential for portions of the
home to be supported on bedrock while other portions could be supported on compacted
engineered fill (soil) following soil corrections. Footings bearing on bedrock will likely not
settle while the portion of the foundations supported on compacted soil could. This could
result in about 1 inch or more of differential settlement.
To minimize the effects of potential differential settlement we recommend over-excavating
the bedrock and placing a minimum 1 foot “sand cushion” between the bottom of the
footing and top of the bedrock.
With the building pad prepared as recommended we anticipate that total and differential
settlements will be less than 1 inch and ½ inch respectively across an approximate 30 foot
span.

4.4 Interior Slabs
The anticipated floor subgrade will consist of granular engineered fill. It is our opinion a
modulus of subgrade reaction, k, of 200 pounds per square inch of deflection (psi) may be
used to design the floor.
If floor coverings or coatings less permeable than the concrete slab will be used, we
recommend that a vapor retarder or vapor barrier be placed immediately beneath the slab.
Some contractors prefer to bury the vapor barrier or vapor retarder beneath a layer of sand
to reduce curling and shrinkage, but this practice often traps water between the slab and
vapor retarder or barrier. Regardless of where the vapor retarder or vapor barrier is placed,
we recommend consulting the floor covering manufacturer regarding the appropriate type,
use and installation of the vapor retarder or vapor barrier to preserve the warranty.
We recommend following all state and local building codes in regards to a radon mitigation
plan beneath interior slabs.

4.5 Below Grade Walls
Foundation walls or below grade (basement) walls will have lateral loads from the
surrounding soil transmitted to them. We recommend general waterproofing of the below
grade walls. We recommend either placing drainage composite against the backs of the
exterior walls or backfilling adjacent to the walls with sand having less than 50 percent of the
particles by weight passing the #40 sieve and less than 5 percent of the particles by weight
passing the #200 sieve. The sand backfill should be placed within 2 feet horizontally of the
wall. We recommend the balance of the backfill for the walls consist of sand however the
sand may contain up to 20 percent of the particles by weight passing the #200 sieve.
We recommend installing drain tile behind the below grade walls, adjacent to the wall
footing and below the slab elevation. Preferably the drain tile should consist of perforated
pipe embedded in gravel. A geotextile filter fabric should encase the pipe and gravel. The
drain tile should be routed to a storm sewer, sump pump or other suitable disposal site.
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Active earth pressures can be used to design the below grade walls if the walls are allowed
to rotate slightly. If wall rotation cannot be tolerated, then below grade wall design should
be based on at-rest earth pressures. We recommend soil parameters found below in Table 2,
be used for below grade/retaining wall design. These design parameters are based on the
assumptions that the walls are drained, there are no surcharge loads within a horizontal
distance equal to the height of the wall and the backfill is level.
Table 2. Soil Parameters
Soil Type
Sand
(SP or SP-SM)
Other Soil
(SM, SC, SC-SM, CL)

Estimated
Unit
Weight
(pcf)
125

55

Active
Soil
Pressure
(pcf)
35

Passive
Soil
Pressure
(pcf)
400

70

50

375

Estimated
Friction Angle
(degrees)

At-Rest
Pressure
(pcf)

32
28

135

Resistance to lateral earth pressures will be provided by passive resistance against the wall
footings and by sliding resistance along the bottom of the wall footings. We recommend a
sliding coefficient of 0.35. This value does not include a factor of safety.

4.6 Exterior Slabs
Exterior slabs will likely be underlain by silty or clayey soils which are considered
moderately to highly frost susceptible. If these soils become saturated and freeze, significant
heave may occur. This heave can be a nuisance in front of doors and at other critical grade
areas. One way to help reduce the potential for heaving is to remove the frost-susceptible
soils below the slabs down to bottom of footing grades, and replace them with non-frostsusceptible backfill consisting of sand having less than 5 percent of the particles by weight
passing the number 200 sieve.
If this approach is used and the excavation bottoms terminate in non-free draining granular
soil or near the bedrock, we recommend a drain tile be installed along the bottom outer
edges of the excavation to collect and remove any water that may accumulate within the
sand. The bottom of the excavation should be graded away from the building.
If the banks of the excavations to remove the frost-susceptible soils are not sloped, abrupt
transitions between the frost-susceptible and non-frost-susceptible backfill will exist along
which unfavorable amounts of differential heaving may occur. Such transitions could exist
between exterior slabs and sidewalks, between exterior slabs and pavements and along the
slabs themselves if the excavations are confined to only the building entrances. To address
this issue we recommend sloping the excavations to remove frost-susceptible soils at a
minimum 3:1 (horizontal:vertical) gradient.
An alternative method of reducing frost heave is to place a minimum of 2 inches of extruded
polystyrene foam insulation beneath the slabs and extending it about 4 feet beyond the slabs.
The insulation will reduce frost penetration into the underlying soil and reduce heave. Six to
12 inches of granular soil is typically placed over the insulation to protect it during
construction.
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Another alternative for reducing frost heave is to support the slabs on frost depth footings.
A void space of at least 4 inches should be provided between the slab and the underlying
soil to allow the soil to heave without affecting the slabs.

4.7 Site Grading and Drainage
We recommend the site be graded to provide positive run-off away from the proposed
building. We recommend landscaped areas be sloped a minimum of 6 inches within 10 feet
of the building and slabs be sloped a minimum of 2 inches. In addition, we recommend
downspouts with long splash blocks or extensions.
We recommend the lowest floor grades be constructed to maintain at least a 2-foot
separation between the lowest floor slab and 100-year flood levels of any adjacent surface
water features such as wetlands, ponds or creeks.

4.8 Utilities
We anticipate that new utilities will be installed (water and sanitary sewer services) as part
of this project. We further anticipate that new utilities will bear at depths ranging from
about 7 to 10 feet below the ground surface. At these depths, we anticipate that the pipe will
likely bear on the bedrock surface which in our opinion is generally suitable for pipe
support. Some bedrock removal should be anticipated and contractors should be aware that
conventional/typical excavation techniques may not be appropriate for utility installations
We recommend bedding material be thoroughly compacted around the pipes. We
recommend trench backfill above the pipes be compacted to a minimum of 95 percent
beneath slabs and pavements, the exception being within 3 feet of the proposed pavement
subgrade, where 100 percent of standard Proctor density is required. In landscaped areas,
we recommend a minimum compaction of 90 percent.
Groundwater was not encountered in the soil borings and we do not anticipate that
groundwater will be encountered during utility construction. However, groundwater is
often found perched above the bedrock surface. We anticipate that groundwater, if
encountered, can be controlled with sumps and pumps.

5.0 CONSTRUCTION CONSIDERATIONS
5.1 Excavation
The existing fill encountered in the borings consisted of silty clayey sand, poorly graded
sand with silt and poorly graded sand corresponding to the ASTM Classification of SC-SM,
SP-SM, and SP. The existing fill will generally be Type C soil under Department of Labor
Occupational Safety and Health Administration (OSHA) guidelines.
Temporary excavations in Type C soils should be constructed at a minimum of 1 ½ foot
horizontal to every 1 foot vertical within excavations. Slopes constructed in this manner
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may still exhibit surface sloughing. If site constraints do not allow the construction of slopes
with these dimensions then temporary shoring may be required.
The borings also encountered Limestone bedrock which will generally be type “A” soils
under OSHA guidelines.

5.2 Observations
A geotechnical engineer should observe the excavation subgrade to evaluate if the subgrade
soils/bedrock are similar to those encountered in the borings and adequate to support the
proposed construction.

5.3 Backfill and Fills
We recommend that fill and backfill be placed in lifts not exceeding 4 to 12 inches,
depending on the size of the compactor and materials used.

5.4 Testing
We recommend density tests of backfill and fills placed for the proposed house foundation.
Samples of the proposed materials should be submitted to our laboratory prior to placement
for evaluation of their suitability and to determine their optimum moisture content and
maximum dry density (Standard Proctor).

5.5 Winter Construction
If site grading and construction is anticipated to proceed during cold weather, all snow and
ice should be removed from cut and fill areas prior to additional grading and placement of
fill. No fill should be placed on frozen soil and no frozen soil should be used as fill or
backfill.
Concrete delivered to the site should meet the temperature requirements of ASTM and/or
ACI. Concrete should not be placed on frozen soil. Concrete should be protected from
freezing until the necessary strength is obtained. Frost should not be permitted to penetrate
below the footings.

6.0 PROCEDURES
6.1 Soil Classification
The drill crew chief visually and manually classified the soils encountered in the borings in
general accordance with ASTM D 2488, “Description and Identification of Soils (VisualManual Procedure)”. Soil terminology notes are included in the Appendix. The samples
were returned to our laboratory for review of the field classification by a soils engineer.
Samples will be retained for a period of 30 days.
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6.2 Groundwater Observations
Immediately after taking the final samples in the bottom of the boring, the hole was checked
for the presence of groundwater. Immediately after removing the augers from the borehole
the hole was once again checked and the depth to water and cave-in depths were noted.

7.0 GENERAL
7.1 Subsurface Variations
The analyses and recommendations presented in this report are based on data obtained from
a limited number of soil borings. Variations can occur away from the borings, the nature of
which may not become apparent until additional exploration work is completed or
construction is conducted. A reevaluation of the recommendations in this report should be
made after performing on-site observations during construction to note the characteristics of
any variations. The variations may result in additional foundation costs and it is suggested
that a contingency be provided for this purpose.
It is recommended that we be retained to perform the observation and testing program
during construction to evaluate whether the design is as expected, if any design changes
have affected the validity of our recommendations, and if our recommendations have been
correctly interpreted and implemented in the designs, specifications and construction
methods. This will allow correlation of the soil conditions encountered during construction
to the soil borings and will provide continuity of professional responsibility.

7.2 Review of Design
This report is based on the design of the proposed structure as related to us for preparation
of this report. It is recommended that we be retained to review the geotechnical aspects of
the design and specifications. With the review, we will evaluate whether any changes have
affected the validity of the recommendations and whether our recommendations have been
correctly interpreted and implemented in the design and specifications.

7.3 Groundwater Fluctuations
We made water level measurements in the borings at the times and under the conditions
stated on the boring logs. The data was interpreted in the text of this report. The period of
observation was relatively short and fluctuations in the groundwater level may occur due to
rainfall, flooding, irrigation, spring thaw, drainage, and other seasonal and annual factors
not evident at the time the observations were made. Design drawings and specifications and
construction planning should recognize the possibility of fluctuations.

7.4 Use of Report
This report is for the exclusive use of
and her design team to use to
design the proposed structure and prepare construction documents. In the absence of our
written approval, we make no representation and assume no responsibility to other parties
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regarding this report. The data, analysis and recommendations may not be appropriate for
other structures or purposes. We recommend that parties contemplating other structures or
purposes contact us.

7.5 Level of Care
Haugo GeoTechnical Services, LLC has used the degree of skill and care ordinarily exercised
under similar circumstance by members of the profession currently practicing in this
locality. No warranty expressed or implied is made.
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APPENDIX

