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August 30, 2023  

 

 

Real Estate Equities Development, LLC 

1303 Corporate Center Drive, Suite 400 

Eagan, MN 55121 

 

Re: Traffic Letter for The Village Cooperative Erie – Senior Housing Development 

A Supplement to Lot 5 Block 1 of Vista Ridge Filing No. 11 in Erie, CO 

 

To Whom It May Concern:  

 

This Traffic Compliance Letter has been prepared to provide a supplement to the Vista Ridge 

Filing No. 11 – Lot 5 Block 1 Minor Subdivision application dated May 29, 2008, which was 

prepared by Scott, Cox & Associates, Inc. The scope of this letter is to evaluate the estimated 

trip generation for the newly proposed senior housing development as it relates to the previous 

land uses.   

 

The plat used in the minor subdivision application (dated May 2, 2008) includes Lots 5A, 5B, 

and 5C. The Land Use Application states in the project description: “One (1) 8,000 SF Child 

Care Center, one (1) 24,000 SF Retail and Office Building and one (1) 10,000 SF Retail 

Building”. The Goddard School of Erie day care center has been built on Lot 5A, but Lots 5B 

and 5C remain vacant.  

 

The latest senior housing site layout is on Lots 5B and 5C, titled The Village Cooperative Erie 

and prepared by JR Engineering on July 27, 2023. As shown in the Land Use Application dated 

August 24, 2023, the development is proposed to contain 64 adult/senior residential units.  

 

JR Engineering used the Institute of Transportation Engineers' (ITE) Trip Generation Manual 

10th Edition to estimate the site generated traffic for the previous office/retail land use and the 

current senior housing land use. As shown below, the estimated traffic is greatly reduced with 

the senior housing land use: 

 Weekday Average Daily Trips: reduced from 2,283 trips to 232 trips 

 Weekday AM Peak Hour: reduced from 201 trips to 13 trips 

 Weekday PM Peak Hour: reduced from 192 trips to 18 trips 

 

Because the site generated traffic is greatly reduced, a full traffic impact study is not 

recommended for The Village Cooperative Erie development.  
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7200 South Alton Way, Suite C400, Centennial, CO 80112 

303-740-9393  Fax: 303-721-9019  www.jrengineering.com 
 

If you have any questions or comments, please feel free to contact me at 

efarney@jrengineering.com or 303-267-6183.  

 

Sincerely,  

JR Engineering, LLC  

 

 

  

Eli Farney, PE, PTOE  

Client Manager – Public Works  

 

Attachments: 

 Vista Ridge Filing No. 11 Lot 5 Minor Subdivision Land Use Application dated May 1, 2008 

 Vista Ridge Filing No. 11, Lot 5, Block 1, Minor Subdivision Plat dated May 20, 2008 

 Office/Retail trip generation report 

 

 Village Cooperative of Erie Land Use Application dated August 24, 2023 

 The Village Cooperative Erie Site Layout dated July 27, 2023 

 Senior Housing trip generation report 
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Trip Generation Summary

Open Date:

Analysis Date:

8/28/2023

8/28/2025Project: The Village Cooperative Erie

Alternative:

 

Retail and Office

Phase:

ITE Land Use Enter Exit Enter ExitEnter Exit TotalTotal Total ***

Weekday Average Daily Trips
Weekday AM Peak Hour of

Adjacent Street Traffic
Weekday PM Peak Hour of

Adjacent Street Traffic

710 General Office

12 1000 Sq. Ft. GFA

68 68 136 33 5 38 2 13 15

820 Shopping Center

22 1000 Sq. Ft. GLA

1074 1073 2147 101 62 163 85 92 177

Unadjusted Volume 1142 1141 2283 134 67 201 87 105 192

Internal Capture Trips 0 0 0 2 2 4 4 4 8

0 0 0 0 0 0 29 29 58

1142 1141 2283 132 65 197 54 72 126

Pass-By Trips

Volume Added to Adjacent Streets

Total Weekday Average Daily Trips Internal Capture = 0 Percent

Total Weekday AM Peak Hour of Adjacent Street Traffic Internal Capture = 2 Percent

Total Weekday PM Peak Hour of Adjacent Street Traffic Internal Capture = 4 Percent

P. 1TRIP GENERATION 10,  TRAFFICWARE, LLC

Source: Institute of Transportation Engineers,  Trip Generation Manual 10th Edition

- Custom rate used for selected time period.*
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LAND USE APPLICATION
incomplete applications will not be processed, Application fees must accompany application._

STAFF USE ONLY ,
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ContactPerson: fa ted. K idder
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PresentZoning: PlannedD e v e l o p m e n t= = GrossSiteDensity (duag): 20.38
ProposedZoning:PlannedD e v e l o p m e n t= = = Lote/Units Proposed: 64
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Water(otherthanTown): 0 Sewer( i f o t h e r t h a nTown): _

PAGE TWO MUST BE SIGNED A N D N O T A R I Z E D

LAND USE APPLICATION FORM - JANUARY 2022 Page 1 of 2
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© Minor (20 acres to 40 acres) $ 1000.00

COMPREHENSIVE PLAN AMENDMENT

O Minor (Less than 40 acres | $200.00

& Planned Dev (PD/PUD Amdt) $ 1500.00 + 10.00 per acre P o
METRO DIST SERVICE PLAN | Cost to Town - $10000.00 Deposit

a

e e e ~a G Residential | $ 200.00 + 10.00 per unit

1 O Residential Amdt $ 200.00 + 10.00 per unit
i

Q Temporary Use Permi t | $50.00| G Non Res Amdt (major ) i $500.00

G Architectural Review w/o Subd or Site Plan | $300/model | G Non Res Amdt (minor) $100.00

OTHER FEES ?| WIRELESS COMMUNICATION

i
wed

C1 3rd Party Review of Any App (incl. Legal Review) | (Curaepoco O Wireless Facility - Admin i $250.00

O Wire less Faci l i ty - P lann ing i $ 5 0 0 . 0 0
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Trip Generation Summary

Open Date:

Analysis Date:

8/30/2023

8/30/2025Project: The Village Cooperative Erie

Alternative:

 

Senior Housing

Phase:

ITE Land Use Enter Exit Enter ExitEnter Exit TotalTotal Total ***

Weekday Average Daily Trips
Weekday AM Peak Hour of

Adjacent Street Traffic
Weekday PM Peak Hour of

Adjacent Street Traffic

252 Senior Adult Housing - Attached

64 Dwelling Units

116 116 232 5 8 13 10 8 18

Unadjusted Volume 116 116 232 5 8 13 10 8 18

Internal Capture Trips 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

116 116 232 5 8 13 10 8 18

Pass-By Trips

Volume Added to Adjacent Streets

Total Weekday Average Daily Trips Internal Capture = 0 Percent

Total Weekday AM Peak Hour of Adjacent Street Traffic Internal Capture = 0 Percent

Total Weekday PM Peak Hour of Adjacent Street Traffic Internal Capture = 0 Percent

P. 1TRIP GENERATION 10,  TRAFFICWARE, LLC

Source: Institute of Transportation Engineers,  Trip Generation Manual 10th Edition

- Custom rate used for selected time period.*
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EXECUTIVE SUMMARY 
Best Engineering Solutions and Technologies, LLC (BEST) completed a geotechnical engineering study for 
the project located at 3010 & 3020 Village Vista Drive in Erie, Colorado. Design parameters and a discussion 
of geotechnical engineering considerations related to construction of the proposed residences are included in 
this report. A summary of the findings includes: 
 
1. Subsurface explorations encountered man-placed fill consisted of sandy clay to clayey sand underlain by 

native sandy clay to clayey sand over bedrock to the maximum depths explored. Groundwater was 
encountered during excavation of the test borings 2, 3, 7, 8, 9, 15, 16, and 18 at depths of 19, 18, 17, 19, 
29, 17, 16, and 10 feet, Below Existing Grade (BEG), respectively, and was at 13, 13, 5, 19 ,20, 12, 9, 10, 
and 8 feet BEG in borings 2, 3, 5, 9, 11, 15, 16, 17, and 18 respectively, when measured 3 days later. 
Fluctuations of the groundwater may occur seasonally or with precipitation events. 

 
2. Based on the subsurface conditions encountered in the test borings and the nature of the proposed 

construction, we recommend deep foundation or shallow foundation for the proposed structures.  
 

i. We recommend the proposed structures be founded on straight shaft drilled piers drilled into 
competent soil/rock. The drilled piers should be designed for allowable end bearing pressure of 
25,000 psf and allowable side shear resistance of 2,500 psf for the portion of pier penetrating 
bedrock.  The piers should also be designed for a minimum dead load pressure of 5,000 psf based 
on pier end area.  The piers should penetrate at least 5 feet into competent bedrock and have a 
minimum length of 25 feet.  
 

ii. As an alternative to piers the proposed structures may be on spread footings bearing on four feet of 
imported non-expansive granular or structural fill. Shallow spread footings bearing as 
recommended should be designed for an allowable bearing pressure of 2,500 pounds per square 
foot (psf) with a required minimum deadload of 1,000 psf. A minimum 4-inch void material should 
be placed below grade beams in locations where minimum deadload cannot be achieved.  

3. Four feet of imported non-expansive granular or structural fills are suitable for support of concrete 
slab-on-grade construction. The interior floors could be structurally supported. 
 

4. A representative of our office should observe the construction operations discussed in this report. 
 
5. Protect all exposed soils from excessive drying or wetting during the construction process. 
 
6. Detailed recommendations are made throughout this report. These must be reviewed to assure proper 

consideration in the design. 
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PURPOSE AND SCOPE OF WORK 
This report presents the results of a geotechnical engineering study for the project located at 3010 & 3020 
Village Vista Drive in Erie, Colorado. The project site is shown on Figure 1. The study was conducted to 
provide foundation design and support of slab-on-grade recommendations.  
 
Field exploration consisted of twenty-one exploratory borings completed to collect information on the 
subsurface conditions. Samples of the soils collected during the field exploration were tested in the laboratory 
to determine their classification and engineering characteristics. The results of the field exploration and 
laboratory testing were analyzed to develop recommendations for foundation types, depths, and allowable soil 
bearing pressures for the proposed building foundations.  
 
This report has been prepared to summarize the data obtained during this study and to present our conclusions 
and recommendations based on the proposed construction and the subsurface conditions encountered. Design 
parameters and a discussion of geotechnical engineering considerations related to construction of the proposed 
residence are included in this report. 
 

PROPOSED CONSTRUCTION 
We understand that the proposed construction will consist of the construction of a multi-family building with a 
below-grade garage. Conventional wood frame construction, with column loads expected to be low to 
moderate and typical of this type of structure, will be used above grade with cast-in-place concrete foundations 
below grade. Site development is expected to include sidewalk and landscaped areas. Local utilities will 
generally be underground, except for surface storm runoff and overhead electric. 
 
If the loadings, locations, or grading plans for the structure change significantly from those described above, 
we should be notified to re-evaluate the recommendations contained in this report.  
 

SITE CONDITIONS 
At the time of our field exploration, the property consisted of a vacant lot. The site is bounded by residential 
single-family homes and commercial buildings. The topography in the area slopes toward the north and west 
and is at an approximate elevation ranging from 5,233 to 5,238 feet MSL. 
 

FIELD EXPLORATION 
The exploratory borings were drilled on June 29 and 30, 2023, and July 5, 6, and 10, 2023, approximately at 
the location shown on Figure 2 to evaluate the subsurface conditions. The borings were drilled using trailer-
mounted and truck-mounted drill rigs and was logged by a representative of BEST. Samples of the soils were 
obtained using relatively undisturbed sampling methods and the depth of the borings and samples are shown on 
the Boring Logs, Figure 3 and Legend and Notes, Figure 4. 
 

SUBSURFACE CONDITIONS 
Boring 1 encountered man-placed fill consisted of clay with sand to the maximum explored depth of 10 feet 
BEG. Boring 2 encountered man-placed fill consisted of clay with sand to a depth of 7 feet BEG. Native, very 
stiff, sandy clay to clay with sand was encountered to a depth of 15 feet BEG. Hard to very hard sandy 
claystone bedrock was encountered to the maximum explored depth of 20 feet BEG. Boring 3 encountered 
man-placed fill consisted of clay with sand to a depth of 14 feet BEG. Native, medium dense, clayey sand was 
encountered to a depth of 19 feet BEG. Medium hard, sandy claystone bedrock was encountered to the 
maximum explored depth of 20 feet BEG. Boring 4 encountered man-placed fill consisted of sandy clay to 



3010 & 3020 Village Vista Drive 
Project Number: 23-1142   

[5] 

Address: 1393 South Inca Street, Denver, Colorado 80223  Psalm 20  Phone: 303-238-1770 
Office@BestEngineeringUSA.com  

B.E.S.T. 

clay, to a depth of 10 feet BEG. Medium hard, weathered claystone was encountered to a depth of 12 feet 
BEG. Medium hard to very hard, claystone bedrock was encountered to the maximum explored depth of 25 
feet BEG. Boring 5 encountered man-placed fill consisted of sandy clay to clay with sand, to a depth of 15 feet 
BEG. Hard to very hard, claystone bedrock was encountered to the maximum explored depth of 20 feet BEG. 
Boring 6 encountered man-placed fill consisted of clayey sand to clay, to a depth of 18 feet BEG. Native, very 
stiff, sandy clay to clay with sand was encountered to the maximum explored depth of 20 feet BEG. Boring 7 
encountered man-placed fill consisted of sandy clay to clay, to a depth of 13 feet BEG. Native, medium dense, 
clayey sand was encountered to a depth of 20 feet BEG. Medium hard, claystone bedrock was encountered to 
the maximum explored depth of 25 feet BEG. Boring 8 encountered man-placed fill consisted of clayey sand 
to sandy clay, to a depth of 12.5 feet BEG. Native, very stiff, sandy clay to clay with sand was encountered to 
the maximum explored depth of 20 feet BEG. Boring 9 encountered man-placed fill consisted of clay with 
sand to clay, to a depth of 12 feet BEG. Native, very stiff, sandy clay to clay with sand was encountered to a 
depth of 19 feet BEG. Medium hard, weathered claystone was encountered to a depth of 22 feet BEG. Medium 
hard, claystone was encountered to a depth of 29 feet BEG. Medium hard, sandstone bedrock was encountered 
to the maximum explored depth of 39 feet BEG. Boring 10 encountered man-placed fill consisted of clayey 
sand to clay with sand, to a depth of 17 feet BEG. Native, very stiff, sandy clay to clay with sand was 
encountered to a depth of 22 feet BEG. Medium hard, weathered claystone bedrock was encountered to the 
maximum explored depth of 25 feet BEG. Boring 11 encountered man-placed fill consisted of clay with sand 
to a depth of 7 feet BEG. Native, very stiff, sandy clay to clay with sand was encountered to a depth of 17.5 
feet BEG. Medium hard, weathered sandy claystone was encountered to a depth of 20 feet BEG. Hard to very 
hard, claystone bedrock was encountered to the maximum explored depth of 40 feet BEG. Boring 12 
encountered man-placed fill consisted of sandy clay to clay, to a depth of 15 feet BEG. Native, hard clay was 
encountered to a depth of 19.5 feet BEG. Medium hard, claystone bedrock was encountered to the maximum 
explored depth of 20 feet BEG. Boring 13 encountered man-placed fill consisted of clay with sand to clay, to a 
depth of 12 feet BEG. Native, medium dense, clayey sand was encountered to a depth of 17 feet BEG. Native, 
stiff sandy clay to clay with sand was encountered to the maximum explored depth of 20 feet BEG. Boring 14 
encountered man-placed fill consisted of clay to a depth of 14 feet BEG. Native, stiff sandy clay to clay with 
sand was encountered to the maximum explored depth of 20 feet BEG. Boring 15 encountered man-placed fill 
consisted of clay with sand to a depth of 11 feet BEG. Native, very stiff sandy clay to clay with sand was 
encountered to the maximum explored depth of 20 feet BEG. Boring 16 encountered man-placed fill consisted 
of sandy clay to clay, to a depth of 12 feet BEG. Native, very stiff, sandy clay to clay with sand was 
encountered to a depth of 21 feet BEG. Medium hard, weathered sandy claystone was encountered to a depth 
of 23 feet BEG. Medium hard, claystone bedrock was encountered to the maximum explored depth of 25 feet 
BEG. Boring 17 encountered man-placed fill consisted of clay with sand, to a depth of 7 feet BEG. Native, 
very stiff, sandy clay to clay with sand was encountered to a depth of 20 feet BEG. Medium hard, claystone 
bedrock was encountered to the maximum explored depth of 25 feet BEG. Boring 18 encountered man-placed 
fill consisted of sandy clay to clay with sand to a depth of 16 feet BEG. Medium hard, claystone bedrock was 
encountered to the maximum explored depth of 20 feet BEG. Boring 19 encountered man-placed fill consisted 
of clay with sand to clay, to a depth of 14 feet BEG. Medium hard, claystone bedrock was encountered to the 
maximum explored depth of 20 feet BEG. Boring 20 encountered man-placed fill consisted of clayey sand to 
clay with sand to clay, to a depth of 19 feet BEG. Medium hard, claystone bedrock was encountered to the 
maximum explored depth of 20 feet BEG. Boring 21 encountered man-placed fill consisted of clay with sand 
to clay, the maximum explored depth of 10 feet BEG. Groundwater was encountered during excavation of the 
test borings 2, 3, 7, 8, 9, 15, 16, and 18 at depths of 19, 18, 17, 19, 29, 17, 16, and 10 feet BEG, respectively, 
and was at 13, 13, 5, 19 ,20, 12, 9, 10, and 8 feet BEG in borings 2, 3, 5, 9, 11, 15, 16, 17, and 18 respectively, 
when measured 3 days later. Fluctuations of the groundwater may occur seasonally or with precipitation 
events. 
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Samples taken from the exploratory borings were retained for laboratory testing and visually classified by a 
project engineer. The results of the tests performed on the samples obtained from the test borings are shown on 
Table 1. Laboratory testing included index property tests, such as moisture content and density, water soluble 
sulfate, and minus #200 sieve analysis. The testing was performed on relatively undisturbed drive samples and 
were in general conformance with recognized test procedures, primarily, ASTM and Colorado Department of 
Transportation (CDOT). 
 

FOUNDATION DESIGN RECOMMENDATIONS 
Based on the subsoil conditions encountered in the exploratory boring and the nature of the proposed 
construction, we recommend deep foundation or shallow foundation for the proposed structures.  

 
DRILLED PIERS 
The design and construction criteria presented below should be observed for a straight-shaft pier foundation 
system. 
 
1. Piers should be designed for an allowable end bearing pressure of 25,000 psf and a skin friction of 2,500 

psf for the portion of the pier in bedrock.  Uplifting due to structural loadings on the piers can be resisted 
by using 75% of the allowable skin friction value plus an allowance for pier weight. 

 
2. Piers should also be designed for a minimum dead load pressure of 5,000 psf based on pier end area only.  

Application of dead load pressure is the most effective way to resist foundation movement due to swelling 
soils.  However, if the minimum dead load requirement cannot be achieved and the piers are spaced as far 
apart as practical, the pier length should be extended beyond the minimum bedrock penetration and 
minimum length to mitigate the dead load deficit.  This can be accomplished by assuming one-half of the 
skin friction given above acts in the direction to resist uplift caused by swelling soil and/or bedrock near 
the top of the pier.  The owner should be aware of an increased potential for foundation movement if the 
recommended minimum deadload pressure is not met. 

 
3. Piers should penetrate at least 10 feet into the competent bedrock with a minimum pier length of 25 feet 

recommended.  The requirements for minimum penetration and minimum pier length should be met. 
 

4. All piers shall be reinforced their full length with steel rebar. The pier reinforcing shall be designed to resist 
the tension resulting from the maximum uplift pressures. No less than 1% of the steel based on the pier end 
area shall be used. The pier reinforcing steel shall extend into the foundation wall a sufficient distance to 
fully develop the bars in tension.  

 
5. The drilled piers should be a minimum of 12 inches in diameter. The pier length to diameter ratio should 

not exceed 30:1. The recommended diameter must be maintained at the top of each pier hole. We 
recommend the use of cylindrical cardboard forms to maintain the diameter of the top of the pier hole and 
to prevent mushrooming. 
 

6. The drilled pier holes shall be cleaned of all loose material and filled immediately with the designed piers 
to prevent sloughing of loose soil or infiltration of water. Based on the exploratory borings we do not 
anticipate encountering water during drilling of the piers. However, if water is encountered during the 
drilling it should be removed prior to placement of the concrete. If the water cannot be removed or 
prevented with the use of temporary casing and/or dewatering equipment prior to placement of concrete, 
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the tremie method should be used after the hole has been cleaned.  In no case should concrete be placed in 
more than 3 inches of water unless placed through an approved tremie method. 
 

7. Concrete used in the piers should be a fluid mix with sufficient slump, so it will fill the void between 
reinforcing steel and the pier hole.  We recommend a concrete slump in the range of 5 to 8 inches be used. 
The concrete should be designed with a minimum 28-day compressive strength of 3,000 psi. 
 

8. A representative of the geotechnical engineer should observe pier drilling operations on a full-time basis to 
assist in identification of adequate bedrock strata and monitor pier construction procedures. 
 

9. A minimum five-inch void form shall be placed under the foundation grade beam walls between the drilled 
piers. 

SPREAD FOOTINGS 
The onsite native soils and man-place fill are not suitable to support lightly to moderately loaded building 
foundations due to their expansive nature. Based on the soil conditions encountered in the exploratory boring 
and the nature of the proposed construction, we recommend that the structures be founded on spread footings 
bearing on four feet of imported non-expansive granular or structural fill.  The design and construction 
criteria presented below should be observed for a spread footing foundation system. 
 
1. Footings and strip footings placed on imported non-expansive granular or structural fill may be designed 

for an allowable soil bearing pressure of 2,500 pounds per square foot (psf) with a required minimum 
deadload of 1,000 psf. A minimum 4-inch void material should be placed below grade beams in locations 
where minimum deadload cannot be achieved. Based on experience it is expected that total settlement of 
the footings, designed and constructed as discussed in this section, would be approximately 1.5-inches or 
less. Differential settlement is estimated to be approximately ½ to ¾ of the total settlement. Most of this 
settlement will occur during the construction phase. 
 

2. Based on experience it is expected that total settlement of the footings, designed and constructed as 
discussed in this section, would be approximately 1.5-inches or less. Differential settlement is estimated to 
be approximately ½ to ¾ of the total settlement. Most of this settlement will occur during the construction 
phase. 
 

3. Spread footings placed on imported non-expansive granular or structural fill should have a minimum 
footing width of 18 inches for continuous footings and 24 inches for isolated pads. Imported non-expansive 
granular or structural fill should placed in uniform lifts not to exceed 10 inches thick and compacted to at 
least 98% of the standard Proctor (ASTM D 698) maximum dry density and within 2 percentage points of 
the optimum moisture content)  

 
4. Exterior footings and footings beneath unheated areas should be provided with adequate soil cover above 

their bearing elevation for frost protection. Placement of foundations at least 36 inches below exterior 
grade is required by the City of Erie. 

 
5. Continuous foundation walls should be reinforced top and bottom to span local anomalies by assuming an 

unsupported length of at least 10 feet.  
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6. All loose or soft soils should be removed, and the footings placed on properly compacted imported 
structural fill. The disturbed surface of the native soils should be 98% compacted prior to concrete 
placement.  
 

7. A BEST representative should observe all footing excavations prior to concrete placement to evaluate 
bearing conditions.  

 
GENERAL FOUNDATION RECOMMENDATIONS 
1. A grounding system (Ufer Ground) may be installed where the grounding system is contained within the 

exterior building wall and the concrete foundation wall. This is in place of having a copper ground rod 
installed adjacent to the foundation wall.  

 
2. Based on the soil characteristics, the at-rest lateral pressures on the walls can be calculated using an 

equivalent fluid density of 45 psf per foot of depth. The active lateral earth pressures should use an 
equivalent fluid density of about 30 psf per foot of depth. The resistance to sliding can be calculated based 
on a coefficient of friction of 0.55. Passive pressure against the sides of the footings can be calculated using 
an equivalent fluid unit weight of 445 pounds per cubic foot (pcf). These lateral resistance values are 
working values. 

 
3. Interior backfill should consist of imported non-expansive granular or structural fill and should be placed in 

uniform lifts not to exceed 10 inches thick and compacted to at least 98% of the standard Proctor (ASTM D 
698) maximum dry density and within 2 percentage points of the optimum moisture content. Interior 
backfill should extend laterally beyond the edges of the grade beam at a distance at least equal to the depth 
of the fill below the grade beam subgrade. Prior to the fill placement, any loose subgrade soils should be 
compacted. Any wet and soft subgrade soils should be removed prior to fill placement. The backfill 
material should be free of snow and ice, vegetation, topsoil, organics, trash, construction debris, oversized 
rocks greater than 8 inches in diameter, and other deleterious material.  

 
4. Exterior backfill may consist of the onsite native soils or imported non-expansive granular or structural fill 

and should be properly placed and compacted to reduce the risk of settlement and distress. Onsite backfill 
material placed on the exterior of the structure should be placed and compacted to at least 95% of the 
standard Proctor (ASTM D 698) maximum dry density within 0 to 4 percentage points of the optimum 
moisture content. The backfill material should be free of snow and ice, vegetation, topsoil, organics, trash, 
construction debris, oversized rocks greater than 8 inches in diameter, and other deleterious material. 
 

5. Backfill in pavement and walkway areas should also be compacted to at least 95% of the standard Proctor 
(ASTM D 698) maximum dry density and within 0 to 4 percentage points of the optimum moisture content. 
Care should be taken when compacting around the foundation walls and underground structure to avoid 
damage to the structure. Hand compaction procedures may be used to prevent excessive lateral pressures 
from exceeding the design values.  

 
6. Backfill in landscaped areas may consist of native onsite soils. It should be placed in uniform lifts and 

compacted to at least 90% of the standard Proctor (ASTM D 698) maximum dry density within 2 
percentage points of the optimum moisture content.  
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7. Utility backfill should be compacted as appropriate for the proposed surface uses (landscape, building, 
pavement, etc.).  

 
8. All foundation and retaining structure should be designed for appropriate hydrostatic and surcharge 

pressures, such as adjacent footings, traffic, construction materials, and equipment. The buildup of water 
behind a wall or an upward sloping backfill surface will increase the lateral pressure imposed on a 
foundation wall or retaining structure. An underdrain system should be provided to prevent hydrostatic 
pressure buildup behind the walls. The lateral resistance values identified in Number 2 assume drained 
conditions behind the walls and a horizontal backfill surface. Refer to the Underdrain System section for 
further information. 

 
9. Based on our testing, we recommend all concrete exposed to the onsite materials meet the cement 

requirements for Class 0 exposure of sulfate attack on concrete as presented in ACI 318-14. Alternatively, 
the concrete could meet the CDOT requirements for Class 0 exposure as presented in Section 601.04 of the 
CDOT Standard Specifications for Road and Bridge Construction (2019). 
 

10. Depending upon depth of excavation and seasonal conditions, groundwater may be encountered within 
excavations on the site. Pumping from sumps may be utilized to control water within excavations, if 
necessary. BEST is available to provide further dewatering recommendations if this issue arises. 

 

FLOOR SLABS 
The native soils are not suitable to support lightly to moderately loaded slab-on-grade construction due to their 
expansive nature. Slab-on-grade shall be placed on 4 feet of compacted imported non-expansive granular 
or structural fill. To reduce the effects of differential movement, floor slabs should be separated from all 
bearing walls and columns with expansion joints, which allow unrestrained vertical movement. Interior non-
bearing partitions resting on floor slabs should be provided with slip joints so that, if the slabs move, the 
movement cannot be transmitted to the interior structure.  This detail is also important for wallboards, 
stairways and door frames.  Slip joints which will allow at least 1.5 inches of vertical movement are 
recommended.  
 
Floor slab control joints should be used to reduce damage due to shrinkage cracking.  Joint spacing is 
dependent on slab thickness, concrete aggregate size, and slump, and should be consistent with recognized 
guidelines such as those of the Portland Cement Association (PCA) and American Concrete Institute (ACI). 
The joint spacing and slab reinforcement should be established by the designer based on experience and the 
intended slab use.  
 
Fill placed beneath floor slabs may consist of an imported structural fill, or non-expansive, predominantly 
granular material. The geotechnical engineer should evaluate the suitability of fill materials prior to placement. 
 
Slab performance is greatly dependent on the amount of moisture introduced to the underlying soils, which 
could result in potential excessive movement causing uneven slabs and cracking. Proper surface grading and 
foundation drain installation will help to reduce water infiltration in the sub-slab soils. Recommendations 
within the Surface Drainage and the Underdrain System sections below, should be followed. 
Recommendations provided in this section are meant to reduce the possible distress caused by slab movement 
but will not completely eliminate risk. A structurally supported floor system should be used if the owner 
cannot tolerate potential movement. 
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STRUCTURAL FLOOR 
We recommend interior floors be structurally supported if depth foundations will be used. For construction of a 
structural floor, it is recommended that a four (4) mil thick impermeable plastic sheet be placed over the 
ground surface to reduce moisture migration.  The sheet should be secured to the interior of foundation walls. 
There should be a minimum of 1-foot of side lap between sheets and a minimum 2-feet of end lap. If used, 
structural wood floor members should be treated to reduce or eliminate the propensity for mold or mildew to 
form. 
 
The ground surface should be sloped to the perimeter drain system and be free of depressions or divots that 
could allow water to pond. Trenching below the structural floor area is not recommended, apart from trenching 
for interior drain or sump installation. Prior to the placement of the plastic sheeting, the interior ground surface 
should be free of standing and ponding water, overly moist soils, snow and ice, vegetation, topsoil, organics, 
trash, construction debris, oversized rocks greater than 8 inches in diameter, and other deleterious material.  
 
Isolated slab-on-grade pads may be used for utility appliances (hot water heater, furnace, water treatment 
appliances, etc.). This system is appropriate provided flexible and collapsible connections are used and provide 
allowance for up to 4-inches of differential movement between floor/slab mounted appliances and fixed pipes 
or ducts attached to structural elements of the building. In addition, all plumbing and sewer lines should be 
isolated from the ground surface or foundation walls by at least 4-inches. 
 

OVER-EXCAVATION 
Due to the presence of expansive clay soils with moderate swell potential, we recommend that the structure 
footprint be over-excavated to a minimum of 4 feet below the proposed bottom of footing elevation and slab-
on-grade elevation. The excavated materials should be replaced with an imported, non-expansive, 
predominately granular structural fill may be placed. The fill should be placed in uniform lifts not to exceed 8 
inches thick and compacted to at least 98% of the standard Proctor (ASTM D 698) maximum dry density and 
within 2 percentage points of the optimum moisture content. The geotechnical engineer should evaluate the 
suitability of fill materials prior to placement.  
 
The over-excavation boundaries should extend a minimum of 4 feet beyond the edges of the proposed structure 
footings. Prior to the fill placement, any soft, loose, and/or wet subgrade soils should be compacted to 98% of 
the standard proctor. The backfill material should be free of snow and ice, vegetation, topsoil, organics, trash, 
construction debris, oversized rocks greater than 3-inches in diameter, and other deleterious material. A 
representative of BEST should observe the structural fill placement and moisture/density testing should be 
completed to assure compliance with the recommendations provided herein. 
 
Foundation performance is greatly dependent on the amount of moisture introduced to the underlying soils 
which could result in excessive movement of the structure. Proper surface grading and foundation drain 
installation will help to reduce water infiltration in the subsoils. Recommendations within the Surface Drainage 
and the Underdrain System sections below, should be followed. Recommendations provided in this section are 
meant to reduce potential settlement, but even properly placed structural fill will not completely eliminate the 
risk of settlement. A drilled pier, grade beam and structurally supported floor system should be used if the 
owner cannot tolerate potential movement. 
 

GROUNDWATER MANAGEMENT 
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The water table lies within the proposed footing elevations; therefore, we anticipate that groundwater (5 feet at 
B1; 10 feet at B11; 9 feet at B16) may be encountered during excavation and foundation construction 
activities. Seasonal fluctuations in precipitation may result in a temporary perched condition and actual 
groundwater levels may vary from what was encountered during our subsurface exploration.  
 
We recommend the site be dewatered using both an interior and exterior underdrain system as outlined above. 
Groundwater dewatering shall meet the current city and county regulations. Discharge shall not be allowed to 
cross property lines or the public Right-of-Way, unless Public Works approval is obtained for the installation 
of a hard-piped system within public Right-of-Way. 
 
A full groundwater management plan is beyond the scope of this report. BEST is available to assist in 
preparing a groundwater management plan and performing additional studies, if necessary. 
 

SEISMIC CONSIDERATIONS 
This area of Erie is located in Seismic Design Category “B”. The soil at the foundation level has a very dense 
soil profile. The average soil profile in the top one-hundred feet provides an overall “stiff soil” profile, which 
provides a Site Class of “D”. Based on the subsurface profile, site seismicity, and the anticipated ground 
conditions; liquefaction is not a design consideration. 

 
SURFACE DRAINAGE 

Proper surface drainage is very important for acceptable performance of the slab-on-grade during construction 
and after the construction has been completed. The following recommendations should be used as guidelines 
and changes should be made only after consultation with the geotechnical engineer. 
1. Prevent wetting or drying of the excavation and underslab areas should be avoided during construction. 
 
2. The ground surface surrounding the exterior of the building should be sloped to drain away from the 

foundation in all directions. We recommend a minimum slope of 12 inches in the first 10 feet in unpaved 
areas and a minimum slope of 3 inches in the first 10 feet in paved areas. Free-draining wall backfill should 
be capped with approximately 2 feet of the onsite finer graded soils to facilitate surface drainage. Site 
drainage beyond the 10-foot zone should be designed to promote runoff and reduce infiltration.  These 
slopes may be changed as required for handicap access points in accordance with the Americans with 
Disabilities Act. 
 

3. Xeriscaping should be considered with limited irrigation within 4 feet of the foundation walls. Roof 
downspouts and drains should discharge well beyond the limits of all backfill and onto splash blocks. 

 
PAVEMENT RECOMMENDATIONS 

Pavement design is based on the engineering properties of the subgrade and pavement materials, the assumed 
design traffic conditions, and the Erie pavement regulations. A pavement section is a layered system designed 
to distribute concentrated traffic loads to the subgrade. Performance of the pavement structure is directly 
related to the physical properties of the subgrade soils and traffic loadings. Soils are represented for pavement 
design purposes by means of a resilient modulus (MR) for flexible pavements and a modulus of subgrade 
reaction (k) for rigid pavements. Both values are empirically related to strength. 

 
HOT MIX ASPHALT (HMA) 
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1. Subgrade Materials – Based on the results of the field exploration and laboratory test data, the pavement 
subgrade materials at the site classify as A-7-6 soil. In accordance with the American Association of 
State Highway and Transportation Officials (AASHTO) classification system. The R-value of the onsite 
material (estimated to be 5) was converted to resilient modulus (MR) values of psi, using CDOT and 
AASHTO methods for conversion. Based on this, we have selected an MR of 3,020psi for pavement 
thickness design calculations. 

 
2. Design Traffic – It appears that daily traffic at the site will be generally limited to automobiles that will 

utilize the facility along with delivery and trash trucks on a routine basis. At the time of the report, 
traffic data was not available. Therefore, we have estimated traffic usage based on similar facilities. We 
have assumed an 18-kip equivalent single axle loading (ESAL) of 36,500 for areas restricted to 
automobile parking.   
 
If the assumptions indicated above appear to be different than actual traffic values for the site, we should 
be notified to reevaluate the pavement thickness requirements. 

 
3. Pavement Sections – The pavement sections were calculated using the Weld County Transportation 

Design & Construction Manual pavement design procedures. For flexible pavement design, an initial 
serviceability of 4.5 and 2.5, respectively, were selected with a reliability of 70 percent. If other design 
parameters are preferred, we should be contacted to reevaluate the recommendations presented in this 
report.  
 
A minimum of 6.5 inches of full-depth asphalt or as an alternative to the full-depth asphalt 
recommendation, a composite section consisting of 4.0 inches of asphalt over 8.0 inches of aggregate 
base course may be used for drive isles and/or parking. 

 
4. Pavement Material Recommendations – The asphalt mix should meet the latest requirements of the 

CDOT Standard Specifications for Road and Bridge Construction. The asphalt placed for the project 
should be designed in accordance with the SuperPave gyratory mix design method. The mix should meet 
Grading S or SX requirements. A SuperPave gyratory design revolution (NDES) of 75 should be used in 
the design process. A PG 64-22 asphalt binder should be used for the mix. 

 
5. Subgrade Preparation – The pavement subgrade (native soils) should be over excavated to a depth 

of 3 feet, adjusted to a moisture content within 0 to 4 percentage points of the optimum moisture 
content and recompacted to at least 95% of the standard Proctor maximum dry density (ASTM D 
698). Over excavation should extend to 1 foot beyond the back of sidewalk or curb (for detached 
sidewalks).  Subgrade should not contain organic matter or other deleterious substances. Lime or other 
chemical treatment, mechanical stabilization using geogrids or geotextiles or other methods of subgrade 
preparation may also be required dependent upon the results of the final pavement design report. 

 
 The pavement subgrade should be proof-rolled with a heavily loaded pneumatic-tired vehicle of a heavy, 

smooth drum compactor. Pavement design procedures assume a stable subgrade. Areas that deform 
excessively under a heavy wheel load are not stable and should be removed and replaced to achieve a 
stable subgrade prior to paving. The contractor should be aware that the clay soils, including onsite and 
imported materials, may become somewhat unstable and deform under wheel loads if placed near the 
upper end of the moisture range. 
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6. Paving should only be performed when subgrade temperatures are above 40° F and air temperature is at 
least 40° F and rising. 

 
7. HMA should not be placed at a temperature lower than 245° F for mixes containing PG 64-22 asphalt, 

and 290° F for mixes containing polymer modified asphalt. The breakdown compaction should be 
completed before the mixture temperature drops 20° F. 

 
8. The maximum compacted lift should be 3.0 inches and joints should be staggered. No joints should be 

placed within wheel paths. 
 
9. HMA should be compacted to between 92 and 96 percent of Maximum theoretical Density, the surface 

shall be sealed with a finish roller prior to the mix cooling to 185° F. 
 
10. Placement and compaction of HMA should be observed and tested by a representative of our firm. 

Placement should not commence until the subgrade is properly prepare, tested and proof rolled.  
 
11. Drainage – The collection and diversion of surface drainage away from paved areas is extremely 

important to the satisfactory performance of the pavement structure. Drainage design should provide for 
the removal of water from paved areas and prevent the wetting of the subgrade soils. 

 
PORTLAND CEMENT CONCRETE (PCC) 

1. Drive aisle, truck loading areas, dumpster pads, and other areas where truck turning movements are 
concentrated should be paved with a minimum of 6 inches of Portland cement concrete. All concrete 
pavement areas on the site should contain sawed or formed joints to ¼ of the depth of the slab at a 
maximum distance of 12 feet on center. 
 

2. Portland cement concrete should have a minimum compressive strength of 4,500 psi at 28 days and a 
minimum modulus of rupture (flexural strength) of 650 psi.  A CDOT approved Class P mix design is 
also acceptable. A job mix design is recommended and periodic checks on the job site should be made to 
verify compliance with specifications.  

 
3. Portland cement should be Type I/II “low alkali” and should conform to ASTM C 150. Portland cement 

should conform to ASTM C 150. 
 
4. Portland cement concrete should not be placed when the subgrade or air temperature is below 40° F. 
 
5. Free water should not be finished into the concrete surface and finishers should not use a steel trowel on 

the surface. Atomizing nozzle pressure sprayers for applying finishing compounds are recommended 
whenever the concrete surface becomes difficult to finish. 

 
6. Curing of the portland cement concrete should be accomplished by the use of a curing compound. The 

curing compound should be applied in accordance with manufacturer recommendations. 
 
7. Curing procedures should be implemented, as necessary, to protect the pavement against moisture loss, 

rapid temperature change, freezing, and mechanical injury. 
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8. Construction joints, including longitudinal joints and transverse joints, should be formed during 
construction or sawed after the concrete has begun to set, but prior to uncontrolled cracking. 

 
9. All joints should be properly sealed using a rod back-up and approved epoxy sealant. 
 

10. Traffic should not be allowed on the pavement until it has properly cured and achieved at least 80 
percent of the design strength, with saw joints already cut.  
 

11. Placement of portland cement concrete should be observed and tested by a representative of our firm. 
Placement should not commence until the subgrade is properly prepared and tested. 
 

SURFACE DRAINAGE 
Proper surface drainage is very important for acceptable performance of the slab-on-grade during construction 
and after the construction has been completed. The following recommendations should be used as guidelines 
and changes should be made only after consultation with the geotechnical engineer. 
 
1. Excessive wetting or drying of the excavation and underslab areas should be avoided during construction. 

 
2. The ground surface surrounding the exterior of the building should be sloped to drain away from the 

foundation in all directions. We recommend a minimum slope of 12 inches in the first 10 feet in unpaved 
areas and a minimum slope of 3 inches in the first 10 feet in paved areas. Free-draining wall backfill should 
be capped with approximately 2 feet of the onsite finer graded soils to facilitate surface drainage. Site 
drainage beyond the 10-foot zone should be designed to promote runoff and reduce infiltration.  These 
slopes may be changed as required for handicap access points in accordance with the Americans with 
Disabilities Act. 
 

3. Xeriscaping should be considered with limited irrigation within 4 feet of the foundation walls. Roof 
downspouts and drains should discharge well beyond the limits of all backfill and onto splash blocks. 

 
UNDERDRAIN SYSTEM 

The basement level should be protected from wetting and hydrostatic pressure buildup by interior and exterior 
underdrain system. In addition, any interior slabs-on grade should be protected with a plastic barrier. It is 
recommended that an impermeable plastic sheet be placed beneath the floor slab to reduce moisture migration 
through the concrete slab. The sheet should be secured to the interior of the foundation walls. A minimum one-
foot side lap and at least two feet of end lap shall be provided. 
 
 The underdrain system should consist of a layer of free-draining granular material with a perforated drainpipe 
(around the perimeter of the interior and exterior foundation and elevator pit connected to a sump pit with a 
drainpipe to the exterior of the residence. The gravel layer should be encased in a non-woven geotextile fabric. 
The free-draining granular material used in the drain system should contain less than 5% passing the No. 200 
sieve, less than 30% passing the No. 4 sieve and have a maximum size of 2 inches.   
 
The drains should consist of flexible or rigid perforated drainpipe placed in the bottom of a trench and 
surrounded above the invert level with free-draining granular material.  The free-draining gravel should extend 
up to the top of the footing.  The drain lines should be placed at least 12 inches below the floor level and 
graded to sumps at a minimum slope of 0.5%.  The granular underdrain system should be sloped to a sump 
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where water can be removed by pumping. Sprayed on waterproofing should be used on the exterior of the 
foundation to reduce infiltration of water. The geotechnical engineer should observe the underdrain and/or 
water proofing prior to backfill placement. 

OWNER PRECAUTIONS 
All new construction has an adjustment period after construction is completed. Exterior and interior 
observation should be performed on a regular basis. The exterior backfill should be checked for positive 
drainage away from the foundation. No ponding of water should be observed. Roof downspouts and splash 
blocks should direct water away from the foundation. The discharge of any sump should be free of blockage 
and discharge away from the foundation.  
 

DESIGN AND CONSTRUCTION SUPPORT SERVICES 
Please consider retaining BEST to provide the following services: 

 
1. Review of the project plans and specifications for conformance with the recommendations provided in this 

report. 
 

2. Observation and testing to document that the intent of this report and that the requirements of the plans and 
specifications are being followed during construction. 
 

3. Identification of possible variations in subsurface conditions from those encountered in this study, so that 
recommendations can be re-evaluated, if needed. 

4. Preparation of a shoring plan, if necessary, for the protection of adjacent structures.  
 
BEST is also available to assist the design team in preparing specifications for the geotechnical aspects of the 
project and performing additional studies, if necessary, to accommodate possible changes in the proposed 
construction. 

 
LIMITATIONS 

This study has been conducted in accordance with generally accepted geotechnical engineering practices in this 
area for exclusive use by the client for design purposes.  Copying of this report or portions of this report 
without the express written permission of Best Engineering Solutions and Technologies, LLC (BEST), is 
specifically prohibited. We make no warranty either express or implied. The conclusions and recommendations 
submitted in this report are based upon data obtained from the exploratory test borings at the locations 
indicated on Fig. 2, and the proposed construction.  This report may not reflect subsurface variations that occur 
between the explorations. The nature and extent of variations across the site may not become evident until site 
grading and excavations are performed.  If fill, soil, rock or water conditions appear to be different from those 
described herein, BEST should be advised at once so that a re-evaluation of the recommendations presented in 
this report can be made.  BEST is not responsible for liability associated with interpretation of subsurface data 
by others. 
 
The scope of services for this project does not include any environmental assessment of the site or 
identification of contaminated or hazardous materials or conditions.  In addition, this study does not include 
determination of the presence, prevention, or possibility of mold or other biological contaminants developing 
in the future. If the owner is concerned about the potential for such contamination, other studies should be 
undertaken. 
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AS=Auger Sample
ST=Shelby Tube

HD=Hand Drive

NOTE 3- Additional Test Results
TT=Triaxial Test
PT=Proctor

WSS=Water Soluble Sulfates

RA=Radon Testing (pCi/L)C4=Pocket Value
pH = pH of soil
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TABLE 1.1
SUMMARY OF LABORATORY TEST RESULTS

PROJECT:
LOCATION: SOURCE:

PROJECT NO:
Field Test Boring / Lab Testing

DATE:3000 Village Vista Drive
Erie, CO

August 22, 2023

Boring 
No.

BS=Bag Sample

Nat. Dry 
Density 
(PCF)

Natural 
Moist. 

(%)

GRADATION

Soil Description
LL PI

Depth 
(ft)

Sample   
Type     

(Note 1)

NOTE 1- Sample Type

% 
Gravel  
+No. 4

Additional 
Test Results 

(Note 3)

ATTERBERG 
LIMITS

% Swell and 
Consolidation

CT=Consolidation Test

% Sand    
-No. 4     

+No. 200

% Fines   
-No. 200



B.E.S.T.    
202 149

23-1142

3 19 CA 116 16  51 CT= 0.1 Sandy claystone
4 4 CA 112 17  58 SW= 0.4 Fill, sandy clay
4 9 CA 100 23  96 SW= 1.9 Fill, clay
4 14 CA 108 19  99 SW= 7.3 Claystone
5 4 CA 111 18  67 CT= 0.4 Fill, sandy clay
5 9 CA 112 17  81 SW= 0.5 Fill, clay with sand
5 19 CA 118 14  99 SW= 4.5 Claystone
6 1 CA 115 15 40 29 0 SW= 3.1 Fill, clayey sand
6 4 CA 124 5  36 SW= 3.1 Fill, clayey sand
6 9 CA 116 16  88 SW= 2.9 Fill, clay
6 19 CA 114 16  74 SW= 0.5 Clay with sand

TABLE: 1.2 
Page 2 of 7

SUMMARY OF LABORATORY TEST RESULTS
C:\Users\staff\Best Engineering\Best Engineering Team Site - Documents\Projects\23-1000 Engineering Projects\23-1142 3000 Village Vista Drive\Calcs\[23-1142 
PROJECT: 3000 Village Vista Drive PROJECT NO: DATE: August 22, 2023

PI

TABLE 1.2

% 
Gravel  
+No. 4

% Sand    
-No. 4     

+No. 200

% Fines   
-No. 200

LOCATION: Erie, CO SOURCE: Field Test Boring / Lab Testing

Soil Description

C2=Miniature Compression PT=Proctor
CT=Consolidation Test
RA=Radon Testing (pCi/L)
pH = pH of soil

AS=Auger Sample
ST=Shelby Tube

Boring 
No.

Depth 
(ft)

Sample   
Type     

(Note 1)

Nat. Dry 
Density 
(PCF)

Natural 
Moist. 

(%)

ATTERBERG 
LIMITS GRADATION

% Swell and 
Consolidation

Additional 
Test Results 

(Note 3)LL

C3=Pocket Penetrometer
CA=California Sample C4=Pocket Value
RM=Remolded Sample

NOTE 3- Additional Test Results

Address: 1393 South Inca Street, Denver, Colorado 80223 ● Psalm 20 ● Phone: 303-238-1770

HD=Hand Drive OR = Organic content of soil
AD=Air Dried WSS=Water Soluble Sulfates

SS=Split Spoon Sample

BS=Bag Sample C1= Unconfined Compression TT=Triaxial Test

GeoAdmin@BestEngineeringUSA.com  

NOTE 1- Sample Type NOTE 2-Shear Strength Tests



B.E.S.T.    
202 149

23-1142

7 4 CA 119 13  91 SW= 8.3 Fill, clay
7 9 CA 115 14  63 SW= 0.1 Fill, sandy clay
7 14 CA 110 18  48 CT= 0.1 Clayey sand
8 4 CA 114 11  72 SW= 2.8 Fill, clayey sand
8 9 CA 117 14  56 CT= 0.1 Fill, sandy clay
8 19 CA 116 17  78 SW= 0.8 Clay with sand
9 4 CA 111 14  87 SW= 4.1 Fill, clay
9 9 CA 113 15  80 SW= 2.1 Fill, clay with sand
9 14 CA 120 13  68 SW= 1.3 Sandy clay

10 4 CA 120 11  73 SW= 4.9 Fill, clay with sand
10 9 CA 120 12  72 SW= 1.3 Fill, clay with sand

TABLE: 1.3 
Page 3 of 7

Address: 1393 South Inca Street, Denver, Colorado 80223 ● Psalm 20 ● Phone: 303-238-1770

GeoAdmin@BestEngineeringUSA.com  

RM=Remolded Sample pH = pH of soil
HD=Hand Drive OR = Organic content of soil
AD=Air Dried WSS=Water Soluble Sulfates

SS=Split Spoon Sample

TT=Triaxial Test
AS=Auger Sample C2=Miniature Compression PT=Proctor
ST=Shelby Tube C3=Pocket Penetrometer CT=Consolidation Test
CA=California Sample C4=Pocket Value RA=Radon Testing (pCi/L)

NOTE 1- Sample Type NOTE 2-Shear Strength Tests NOTE 3- Additional Test Results

Depth 
(ft)

Sample   
Type     

(Note 1)

Nat. Dry 
Density 
(PCF)

Natural 
Moist. 

(%)

ATTERBERG 
LIMITS GRADATION

% Swell and 
Consolidation

Additional 
Test Results 

(Note 3)
Soil Description

LL PI
% 

Gravel  
+No. 4

% Sand    
-No. 4     

+No. 200

% Fines   
-No. 200

TABLE 1.3
SUMMARY OF LABORATORY TEST RESULTS

C:\Users\staff\Best Engineering\Best Engineering Team Site - Documents\Projects\23-1000 Engineering Projects\23-1142 3000 Village Vista Drive\Calcs\[23-1142 
PROJECT: 3000 Village Vista Drive PROJECT NO: DATE: August 22, 2023
LOCATION: Erie, CO

BS=Bag Sample C1= Unconfined Compression

SOURCE: Field Test Boring / Lab Testing

Boring 
No.



B.E.S.T.    
202 149

23-1142

10 14 CA 122 10  36 Fill, clayey sand
11 4 CA 116 11  76 SW= 7.5 Fill, clay with sand
11 9 CA 115 16  50 CT= 0.1 Sandy clay
11 14 CA 116 16  76 SW= 0.5 Clay with sand
11 19 CA 113 16  80 SW= 7.3 Weathered sandy claystone
12 1 CA 110 17 47 37 0 SW= 9.7 Fill, clay
12 4 CA 111 14  88 SW= 3.5 Fill, clay
12 9 CA 108 17  93 SW= 3.2 Fill, clay
12 14 CA 120 12  57 SW= 1.2 Fill, sandy clay
12 19 CA 106 20  89 SW= 5.1 Clay
13 4 CA 114 15  94 SW= 5.9 Fill, clay

TABLE: 1.4 
Page 4 of 7

GeoAdmin@BestEngineeringUSA.com  

SS=Split Spoon Sample

Address: 1393 South Inca Street, Denver, Colorado 80223 ● Psalm 20 ● Phone: 303-238-1770

CA=California Sample C4=Pocket Value RA=Radon Testing (pCi/L)
RM=Remolded Sample pH = pH of soil
HD=Hand Drive OR = Organic content of soil
AD=Air Dried WSS=Water Soluble Sulfates

BS=Bag Sample C1= Unconfined Compression TT=Triaxial Test
AS=Auger Sample C2=Miniature Compression PT=Proctor
ST=Shelby Tube C3=Pocket Penetrometer CT=Consolidation Test

NOTE 1- Sample Type NOTE 2-Shear Strength Tests NOTE 3- Additional Test Results

Soil Description
LL PI

% 
Gravel  
+No. 4

% Sand    
-No. 4     

+No. 200

% Fines   
-No. 200

Boring 
No.

Depth 
(ft)

Sample   
Type     

(Note 1)

Nat. Dry 
Density 
(PCF)

Natural 
Moist. 

(%)

ATTERBERG 
LIMITS GRADATION

% Swell and 
Consolidation

Additional 
Test Results 

(Note 3)

SUMMARY OF LABORATORY TEST RESULTS
C:\Users\staff\Best Engineering\Best Engineering Team Site - Documents\Projects\23-1000 Engineering Projects\23-1142 3000 Village Vista Drive\Calcs\[23-1142 
PROJECT: 3000 Village Vista Drive PROJECT NO: DATE: August 22, 2023
LOCATION: Erie, CO SOURCE: Field Test Boring / Lab Testing

TABLE 1.4



B.E.S.T.    
202 149

23-1142

13 9 CA 119 13  82 SW= 4.4 Fill, clay with sand
13 14 CA 125 7  29 CT= 0.1 Clayey sand
13 19 CA 115 16  52 SW= 0.0 Sandy clay
14 4 CA 119 13 45 36 0 SW= 4.3 Fill, clay
14 9 CA 114 15  87 SW= 3.2 Fill, clay
14 14 CA 116 13  67 SW= 0.3 Sandy clay
15 4 CA 119 11  85 SW= 3.2 Fill, clay with sand
15 9 CA 117 17  77 SW= 0.3 Fill, clay with sand
15 19 CA 114 16  77 SW= 0.9 Clay with sand
16 4 CA 121 11  87 SW= 5.9 Fill, clay
16 9 CA 117 14  59 SW= 0.1 Fill, sandy clay

TABLE: 1.5 
Page 5 of 7

GeoAdmin@BestEngineeringUSA.com  

SS=Split Spoon Sample

Address: 1393 South Inca Street, Denver, Colorado 80223 ● Psalm 20 ● Phone: 303-238-1770

CA=California Sample C4=Pocket Value RA=Radon Testing (pCi/L)
RM=Remolded Sample pH = pH of soil
HD=Hand Drive OR = Organic content of soil
AD=Air Dried WSS=Water Soluble Sulfates

BS=Bag Sample C1= Unconfined Compression TT=Triaxial Test
AS=Auger Sample C2=Miniature Compression PT=Proctor
ST=Shelby Tube C3=Pocket Penetrometer CT=Consolidation Test

NOTE 1- Sample Type NOTE 2-Shear Strength Tests NOTE 3- Additional Test Results

Additional 
Test Results 

(Note 3)
Soil Description

LL PI
% 

Gravel  
+No. 4

% Sand    
-No. 4     

+No. 200

% Fines   
-No. 200

LOCATION: Erie, CO SOURCE: Field Test Boring / Lab Testing

Boring 
No.

Depth 
(ft)

Sample   
Type     

(Note 1)

Nat. Dry 
Density 
(PCF)

Natural 
Moist. 

(%)

ATTERBERG 
LIMITS GRADATION

% Swell and 
Consolidation

TABLE 1.5
SUMMARY OF LABORATORY TEST RESULTS

C:\Users\staff\Best Engineering\Best Engineering Team Site - Documents\Projects\23-1000 Engineering Projects\23-1142 3000 Village Vista Drive\Calcs\[23-1142 
PROJECT: 3000 Village Vista Drive PROJECT NO: DATE: August 22, 2023



B.E.S.T.    
202 149

23-1142

16 14 CA 115 15  66 SW= 0.0 Sandy clay
17 4 CA 121 9  74 SW= 1.6 Fill, clay with sand
17 9 CA 100 23  81 SW= 0.0 Clay with sand
17 14 CA 118 15  68 SW= 0.1 Sandy clay
18 4 CA 99 24  77 SW= 0.3 Fill, clay with sand
18 9 CA 114 15  64 SW= 0.3 Fill, sandy clay
18 19 CA 112 17  94 SW= 3.6 Claystone
19 1 CA 110 16 51 42 0 SW= 7.1 Fill, clay
19 4 CA 112 15  92 SW= 5.3 Fill, clay
19 9 CA 115 15  79 SW= 0.1 Fill, clay with sand
19 14 CA 106 22  98 SW= 2.9 Claystone

TABLE: 1.6 
Page 6 of 7

GeoAdmin@BestEngineeringUSA.com  

SS=Split Spoon Sample

Address: 1393 South Inca Street, Denver, Colorado 80223 ● Psalm 20 ● Phone: 303-238-1770

CA=California Sample C4=Pocket Value RA=Radon Testing (pCi/L)
RM=Remolded Sample pH = pH of soil
HD=Hand Drive OR = Organic content of soil
AD=Air Dried WSS=Water Soluble Sulfates

BS=Bag Sample C1= Unconfined Compression TT=Triaxial Test
AS=Auger Sample C2=Miniature Compression PT=Proctor
ST=Shelby Tube C3=Pocket Penetrometer CT=Consolidation Test

NOTE 1- Sample Type NOTE 2-Shear Strength Tests NOTE 3- Additional Test Results

Additional 
Test Results 

(Note 3)
Soil Description

LL PI
% 

Gravel  
+No. 4

% Sand    
-No. 4     

+No. 200

% Fines   
-No. 200

LOCATION: Erie, CO SOURCE: Field Test Boring / Lab Testing

Boring 
No.

Depth 
(ft)

Sample   
Type     

(Note 1)

Nat. Dry 
Density 
(PCF)

Natural 
Moist. 

(%)

ATTERBERG 
LIMITS GRADATION

% Swell and 
Consolidation

TABLE 1.6
SUMMARY OF LABORATORY TEST RESULTS
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PROJECT: 3000 Village Vista Drive PROJECT NO: DATE: August 22, 2023



B.E.S.T.    
202 149

23-1142

19 19 CA 105 20  100 SW= 4.9 Claystone
20 1 CA 116 11 45 35 0 SW= 0.7 Fill, clay
20 4 CA 117 13  93 CT= 4.8 Fill, clay
20 9 CA 117 14  76 SW= 0.3 Fill, clay with sand
20 14 CA 125 14  19 42 39 Fill, clayey sand
20 19 CA 118 14  96 SW= 7.1 Claystone
21 1 CA 114 15  76 SW= 1.9 Fill, clay with sand
21 4 CA 115 14  94 SW= 5.7 Fill, clay
21 9 CA 112 16  73 SW= 0.0 Fill, clay with sand

TABLE: 1.7 
Page 7 of 7

GeoAdmin@BestEngineeringUSA.com  

SS=Split Spoon Sample

Address: 1393 South Inca Street, Denver, Colorado 80223 ● Psalm 20 ● Phone: 303-238-1770

CA=California Sample C4=Pocket Value RA=Radon Testing (pCi/L)
RM=Remolded Sample pH = pH of soil
HD=Hand Drive OR = Organic content of soil
AD=Air Dried WSS=Water Soluble Sulfates

BS=Bag Sample C1= Unconfined Compression TT=Triaxial Test
AS=Auger Sample C2=Miniature Compression PT=Proctor
ST=Shelby Tube C3=Pocket Penetrometer CT=Consolidation Test

NOTE 1- Sample Type NOTE 2-Shear Strength Tests NOTE 3- Additional Test Results

Additional 
Test Results 

(Note 3)
Soil Description

LL PI
% 

Gravel  
+No. 4

% Sand    
-No. 4     

+No. 200

% Fines   
-No. 200

LOCATION: Erie, CO SOURCE: Field Test Boring / Lab Testing

Boring 
No.

Depth 
(ft)

Sample   
Type     

(Note 1)

Nat. Dry 
Density 
(PCF)

Natural 
Moist. 

(%)

ATTERBERG 
LIMITS GRADATION

% Swell and 
Consolidation

TABLE 1.7
SUMMARY OF LABORATORY TEST RESULTS
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SITE MAP

      Project Number         Figure 1
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BORING LOCATION

       LEGEND:  B-1 – Indicates approximate location of exploratory boring

Address: 1393 South Inca Street, Denver, Colorado 80223 ● Psalm 20 ● Phone: 303-238-1770

      Project Number         Figure 2

N
Not to Scale
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X/12" Blow Counts; Number of Blows to Drive the Sampler 12-Inches (ASTM D-1586)

(( X )) Depth of Caving Soils

Undisturbed Sample Collected

Disturbed Sample Collected

( 0 )

Water Level, Time After Drilling (0 = At Time of Drilling)

NOTES:

1. The samples were collected on June 29 and 30, 2023, and July 5, 6, and 10, 2023 with truck-mounted
and trailer-mounted drill rigs and 4” solid flight auger.

2. The stratification lines represent the approximate boundary between soil types and the transition may be
gradual.

3. The boring log(s) show subsurface conditions at the dates and locations indicated, and it is not
warranted that they are representative of subsurface conditions at other locations or times.

4. Elevations are provided by Google Earth© and are considered approximate.

Topsoil

Fill, clayey sand to sandy clay to clay, brown, slightly moist to moist

Sandy clay to clay with sand, soft to hard, brown to gray, moist to wet, calcareous

Clayey to silty sand, medium dense, brown, very moist to wet

Practical Auger Refusal

Clay, hard, brown, moist

Erie, Colorado
23-1142 3000 Village Vista Drive August 22, 2023

23-1142
3000
Village

DRAWN BY: NAO
REVIEWED BY: CV
DATE:

Address:
1393 South Inca Street
Denver, Colorado 80223

BORING LOG

Project Location: SCALE:
Vertical: N/A
Horizontal: N/A

PROJECT NO: FIGURE: 4A



Sandy to silty claystone, medium hard to very hard, brown to olive, moist, rusty

Claystone, medium hard to very hard, brown to gray, moist to wet, rusty

Sandstone, medium hard, brown, wet, rusty

Weathered sandy claystone, medium dense, gray, moist, rusty

X/12" Blow Counts; Number of Blows to Drive the Sampler 12-Inches (ASTM D-1586)

(( X )) Depth of Caving Soils

Undisturbed Sample Collected

Disturbed Sample Collected

( 0 )

Water Level, Time After Drilling (0 = At Time of Drilling)

NOTES:

Practical Auger Refusal

Weathered claystone, medium dense, gray, moist, rusty

1. The samples were collected on June 29 and 30, 2023, and July 5, 6, and 10, 2023 with truck-mounted
and trailer-mounted drill rigs and 4” solid flight auger.

2. The stratification lines represent the approximate boundary between soil types and the transition may be
gradual.

3. The boring log(s) show subsurface conditions at the dates and locations indicated, and it is not
warranted that they are representative of subsurface conditions at other locations or times.

4. Elevations are provided by Google Earth© and are considered approximate.
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SCALE:

Swell-Consolidation Tests
Address:
1393 South Inca Street
Denver, Colorado 80223
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Erie, CO August 22, 2023 Horizontal
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DATE:
23-1142 FIGURE: 5-2

CHECKED BY: 
Horizontal

PROJECT NO:

Swell-Consolidation Tests
Address:
1393 South Inca Street
Denver, Colorado 80223

Erie, CO August 22, 2023
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DATE:
23-1142 FIGURE: 5-3

Erie, CO August 22, 2023 Horizontal
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A Westrian Company

ALTA/NSPS LAND TITLE SURVEY
LOTS 5B AND 5C, BLOCK 1, VISTA RIDGE FILING NO. 11, BLOCK 1, LOT 5 MINOR SUBDIVISION

LOCATED IN THE SOUTHEAST ONE-QUARTER OF SECTION 32, TOWNSHIP 1 NORTH, RANGE 68 WEST OF THE 6TH P.M.,
TOWN OF ERIE, COUNTY OF WELD, STATE OF COLORADO
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