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GENERAL DESCRIPTION 

 This addendum forms a part of the Bidding and Contract Documents and clarifies, corrects 
or modifies the Project Manual and Drawings as described below. 

 This addendum consists of    2     page(s) and the following attachments:   
 Geotechnical Report  
 Pre-Proposal Sign-In Sheet 

PROJECT QUESTIONS 

 Can the parking lot areas to the south (apartment complex) and to the west (City building) 
of the collection and force main be used to access the site during construction of the 
pipelines? 

 Response: No. Contractor to negotiate lease space for lay down yard, materials 
storage, or site access with adjacent property owners. Contractor may not utilize 
the ROW on Race Street for long term equipment storage. 

 The HDPE is spec’d as DIPS, would IPS be an acceptable alternate? DIPS is not as common as 
IPS in HDPE and therefor more expensive? 

 Response:  IPS HDPE is an acceptable alternative provided the alternative meets the 
specified pressure rating(s), resin designation, and referenced standards. 

 For 60% Cost Opinion - are communications equipment and SCADA updates to be provided 
through the CMAR or Northglenn? 

 Response: All SCADA and communications equipment will be provided through the 
CMAR construction contract. 

 For 60% Cost Opinion - are technical specifications available for divisions other than Division 
01 at this point? 

 Response: Technical Specifications (60% design level) for Divisions 2 through 46 are 
available by request to hharris@plummer.com.  

 For 60% Cost Opinion - knowing the potential for water removal during construction and the 
proposed location of the force main, proposed gravity sewer, and existing excel power 
distribution poles; is there a geotechnical report available at this time? 

 Response: A draft geotechnical report is available and has been attached to this 
Addendum No 1.   

 
END OF ADDENDUM 
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SUMMARY 

   
1. Beneath a thin layer of topsoil, the borings generally encountered man-placed fill with a 

thickness of about 5 feet extending to natural overburden soil in Boring 1 or to the 
maximum depth explored in Boring 2.  The natural overburden soils encountered in Boring 
1 extended to bedrock at a depth of about 25 feet with the bedrock extending to the 
maximum depth explored of 45 feet.   
 

2. Groundwater was encountered during drilling in Boring 1 at a depth of about 11 feet.  
Boring 1 was left open and stabilized groundwater levels were measured 11 days 
subsequent to drilling at a depth of about 8.6 feet.  Groundwater levels are expected to 
fluctuate with time and may fluctuate upward after wet weather or subsequent to 
landscape irrigation.   

We believe the groundwater is perched within granular zones of the overburden soils and 
on top of the bedrock surface.   

3. A spread footing/mat foundation system is are considered feasible for the site for 
foundations bearing on a layer and/or a layer of compacted fill material.  Spread footings 
/mat foundations should be designed for an allowable bearing pressure/base contact 
pressure of 2,500 psf when supported on a layer of properly compacted fill material.  
 
 
.   
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PURPOSE AND SCOPE OF STUDY 

This report presents the results of a geotechnical engineering study and pavement thickness 

design for the proposed Bunker Hill Lift Station replacement project located approximately 1,700 

feet north of the intersection of East 120th Avenue and Race Street in Northglenn, Colorado.  The 

project site is shown on Fig. 1.  The study was conducted in accordance with the scope of work 

presented in our Proposal No. P-19-222 to Alan Plummer Associates, revised February 22, 2019.  

 

A field exploration program consisting of exploratory borings was conducted to obtain information 

on subsurface conditions.  Samples of the soils and bedrock obtained during the field exploration 

program were tested in the laboratory to determine their classification and engineering 

characteristics. The results of the field exploration and laboratory testing programs were analyzed 

to develop geotechnical engineering recommendations for use in design and construction of 

structures and pavements. 

 

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 structures and pavements are included in 

the report. 

 

PROPOSED CONSTRUCTION 

Based on information provided, we understand a new, higher capacity, lift station will replace the 

existing lift station and includes a grinder vault, two wet wells, a valve vault, an emergency storage 

vault, generator pad, and small building to house electrical equipment and lift station controls.  

The project will also include site paving to accommodate associated vehicle traffic and parking.  

The wet wells will be approximately 8-foot by 6-foot precast concrete structures extending to 

depths on the order of about 35 feet below the existing grade.  The other vaults will be about 10 

feet in all dimensions, and the emergency vault will be approximately 30 feet long by 30 feet wide 

and extend approximately 15 to 20 feet below grade.   

 

We assume the pavements will be subject mostly to automobile and light-truck traffic with 

occasional heavier service trucks.  Site grading is assumed to require minor cuts and fills. 
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If the proposed construction varies significantly from that described above or depicted in this 

report, we should be notified to reevaluate the recommendations provided herein.   

 

SITE CONDITIONS 

The site is bounded on the northwest by relatively undeveloped land, and Eastlake Reservoir 

No. 1, on the northeast by commercial properties, on the southeast by multi-family residential 

buildings, and the southwest by commercial property.  At the time of our visit, site vegetation 

generally consisted of natural grass and weeds.  The site topography is gently sloping from the 

west down to the east.  A stream bisects the site west to east and connects Eastlake Reservoir 

Number 1 to Eastlake Reservoir Number 2 approximately 500 feet east. Both reservoirs were 

dry/drained at the time of our field exploration. 

 

FIELD EXPLORATION 

The field exploration program for the project was conducted on June 14, 2019.  Two borings were 

drilled at the approximate locations indicated on Fig. 1.  Locations of the borings were determined 

by referencing the conceptual site plan provided by Alan Plummer Associates, and were drilled 

to depths ranging about 50 feet and 5 feet in Borings 1 and 2, respectively.  Logs of the exploratory 

borings are presented on Fig. 2, and a legend and associated explanatory notes are presented 

on Fig. 3.  

 

The borings were advanced with 4-inch-diameter, continuous-flight power augers, and were 

logged by a representative of K+A.  Samples of the materials encountered were obtained with a 

2-inch I.D. California-liner sampler.  The sampler was driven into the various strata with blows 

from a 140-pound hammer falling 30 inches.  The California-liner sampling procedure is similar to 

the standard penetration test described by ASTM Method D1586.  Penetration resistance values 

(blow counts), when properly evaluated, indicate the relative density or consistency of the soils 

and bedrock.  Depths at which the samples were obtained and the corresponding blow counts 

are shown on the boring logs on Fig. 2.   
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SUBSURFACE CONDITIONS 

Beneath a thin layer of topsoil, the borings generally encountered man-placed fill with a thickness 

of about 5 feet extending to natural overburden soil in Boring 1 or to the maximum depth explored 

in Boring 2.  The natural overburden soils encountered in Boring 1 extended to bedrock at a depth 

of about 25 feet with the bedrock extending to the maximum depth explored of 45 feet.   

The fill encountered generally consisted of clayey sand to silty, clayey sand. The lateral extent, 

depth and degree of compaction of the existing fill were not determined as part of this study.  

Although the depths of fill appeared to range up to about 5 feet in places, the actual fill depths 

may be less to slightly more than currently indicated on the logs on Fig. 2. 

 

The natural overburden soils consisted predominately of clayey sand with sandy lean clay lenses. 

The natural overburden materials contained a fine- to coarse-grained sand fraction, were 

generally moist to wet (below groundwater), and brown.  Based on blow counts, the natural 

overburden materials were generally medium dense.  

 

The bedrock predominately consisted of claystone with a fine to medium sand fraction, was 

slightly moist to moist and gray to brown.  Based on blow counts, the claystone was generally firm 

to very hard. 

 

Groundwater Conditions:  Groundwater was encountered during drilling in Boring 1 at a depth of 

about 11 feet.  Boring 1 was left open and stabilized groundwater levels were measured 11 days 

subsequent to drilling at a depth of about 8.6 feet.  Groundwater levels are expected to fluctuate 

with time and may fluctuate upward after wet weather or subsequent to landscape irrigation.   

 

We believe the groundwater is perched/trapped within granular zones of the overburden soils and 

perched on top of the bedrock surface. 

 

Laboratory Testing:  Samples obtained from the borings were visually classified in the laboratory 

by the project engineer and representative samples were selected for laboratory testing.  

Laboratory testing was performed to evaluate classification based on index properties, swell-

consolidation potential, concentration of water-soluble sulfates, and electrical resistivity.   
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Results of the laboratory testing are shown adjacent the boring logs on Fig. 2, plotted graphically 

on Figs. 4 and 5, and summarized in Table I.  A discussion of the laboratory testing procedures 

is presented below.  The testing was conducted in general accordance with recognized test 

procedures, primarily those of the American Society for Testing and Materials (ASTM) and the 

Colorado Department of Transportation (CDOT). 

 

Index Properties: Samples were classified into categories of similar engineering properties in 

general accordance with the Unified Soil Classification System.  This system is based on index 

properties, including gradation characteristics, liquid limit, and plasticity index.  Values for in-situ 

moisture content and dry density, liquid limit, plasticity index, and the percent of soil passing the 

U.S. No. 200 sieves are presented in Table 1.   

 

Swell-Consolidation: A swell-consolidation test was conducted on representative sample of the 

claystone bedrock to determine swell-consolidation potential under loading and when submerged 

in water.  The sample was prepared and placed in a confining ring between porous discs, and 

were subjected to a surcharge pressure of 1,000 psf.  The results of the swell-consolidation test 

are plotted individually as a curve of the final strain at each increment of pressure against the log 

of the pressure and presented on Fig. 4, and indicate a low swell potential upon wetting under the 

applied surcharge. 

 

GEOTECHNICAL ENGINEERING RECOMMENDATIONS 

In the absence of placement records, existing man-placed fills are generally considered to be 

non-engineered and unsuitable in their existing condition for use beneath foundations and floor 

slabs.  It is generally the state of practice to completely remove non-engineered fill materials from 

beneath shallow foundations, floor slabs, and settlement sensitive flatwork.  Given the proposed 

construction the majority of the existing fill will likely be excavated during construction. Some of 

the existing fill may be outside the envelope of the lift station excavation, such as areas of the 

parking lot, driveways, and emergency generator pad.  These areas should be prepared as 

recommended in the “Site Grading and Earthwork” section of this report. 

 

Based on the subsurface conditions encountered in the exploratory borings and our 

understanding of the proposed construction, we believe a shallow foundation system and slab-
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on-grade construction are feasible.  Recommendations for shallow foundations and slab-on-grade 

construction are provided in the subsequent sections of this report.   

 

Groundwater was encountered in Boring 1 at depths of about 11 feet at the time of drilling and 

8.6 feet when stabilized measurements were taken 11 days subsequent to drilling.  We believe 

the groundwater may be perched within the granular zones within the overburden soils and at the 

bedrock surface.  Dewatering procedures should be anticipated for the majority of the proposed 

excavations to remove perched groundwater within the overburden soils or near the bedrock 

surface. The amount of perched groundwater may not be clear until excavation. Other dewatering 

and excavation considerations are presented in the “Site Grading and Earthwork” section of this 

report.  

 

We do not anticipate differential post-construction settlement of foundations constructed as 

recommended in the following section will exceed normally accepted tolerances. However, 

excavations are anticipated to extend to depths 20 to 30 feet.  Regardless of placement and 

compaction methods, deeper fills associated with the wall backfill may be at risk of post-

construction settlement, particularly if the fill zone should experience significant moisture 

changes.  The owner should recognize that even with a combination of proper surface and an 

underdrain system as recommended herein will reduce, but not eliminate, the overall settlement 

of deep wall backfill.  

 

Based on the swell-consolidation test results, the bedrock exhibited a low to moderate swell 

potential under the applied surcharge upon wetting.  However, given the amount of overburden 

pressure, we believe the risk of distress on the structure resulting on ground heave is negligible. 

 

FOUNDATION RECOMMENDATIONS 

A spread footing/mat foundation system is considered feasible for the site for foundations bearing 

on the natural overburden, properly compacted fill, and possibly bedrock materials.  Based on our 

understanding of the proposed construction, most of the foundations will be supported on a 

combination of the natural overburden soils and wall backfill associated with the wet wells. 
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In order to provide uniform support for the grinder vault and the overflow structure, a minimum of 

3 feet of properly compacted fill material should occur beneath the limits of the vault and structure.  

The fill should extend at least 3 feet outside the limits of the structures. 

 

The wet wells should be founded on a layer of crushed gravel placed on the underlying 

undisturbed natural soils/bedrock.  The crushed gravel layer will aid in the dewatering effort and 

will allow for placement of concrete in a dry condition.  The layer of crushed gravel may also be 

required beneath the grinder vault and overflow structure. 

 
The design and construction criteria presented below should be observed for spread footings/mat 

foundation systems.  The construction details should be considered when preparing project 

documents. 

 
1. Spread footings/mat foundations should be placed on structural fill extending to 

undisturbed natural soils, or undisturbed bedrock.  Structural fill should meet the 

requirements for material and placement provided in the “Site Grading and Earthwork” 

section of this report.  

 
2. Spread footings/mat foundations should be designed for an allowable bearing 

pressure/base contact pressure of 2,500 psf when supported on undisturbed natural 

overburden soils.  The allowable bearing pressure may be increased by up to one-third 

for transient (i.e. wind and/or seismic) loadings. 

 

3. A modulus of vertical subgrade reaction of 200 pci should be used for slab deflection 

analysis.  The modulus value given is for a 1-foot square plate and must be corrected for 

a maximum element width if finite element computer analysis is performed. 

 
4. Spread footings supported as recommended should have a minimum width of 16 inches 

for continuous footings and 20 inches for isolated pads. 

 
5. Exterior footings and footings beneath unheated areas should be provided with adequate 

soil cover above the bearing elevation for frost protection.  Placement of foundations at 

least 36 inches below the exterior grade is typically used in this area.  

 



8 
DRAFT 

 

Kumar & Associates, Inc. ® 

6. The lateral resistance of a spread footing placed on properly compacted fill material will 

be a combination of the sliding resistance of the footing on the foundation materials and 

passive earth pressure against the side of the footing.  Resistance to sliding at the bottoms 

of the footings can be calculated based on a coefficient of friction of 0.35.  Passive 

pressure against the sides of the footings can be calculated using an equivalent fluid unit 

weight of 190 pcf.  These lateral resistance values are working values. 

 

7. Compacted fill placed against the sides of the footings to resist lateral loads should meet 

the material and placement requirements for general structural fill provided in the “Site 

Grading and Earthwork” section of this report. 

8. Continuous foundation walls should be reinforced top and bottom to span an unsupported 

length of at least 10 feet. 

 

9. Based on the results of the field exploration, the proposed foundation elevations appear 

to be near or below the groundwater level.  Groundwater levels can fluctuate and could 

side above measured levels.  Therefore, it may be necessary to dewater some foundation 

excavations during construction.  Dewatering should be conducted by using sumps, 

drains, and/or other dewatering methods to maintain water levels at least 3 feet below the 

footing subgrade elevation to mitigate against loss of soil support. 

 
10. A representative of the geotechnical engineer should observe all footing excavations prior 

to concrete placement. 

 

BELOW-GRADE WALLS 

Permanent below-grade walls and other earth retaining structures should be designed for the 

lateral earth pressure generated by the backfill.  Lateral earth pressures are a function of the 

degree of rigidity of the retaining structure and the type of backfill material used.  Wall backfill 

should be placed and compacted as recommended in the “Site Grading and Earthwork” section 

of this report. 

 

Foundation walls that are not expected to deflect should be designed for an at-rest earth condition 

based on the following equivalent fluid pressures that assume drained backfill conditions:  

 



9 
DRAFT 

 

Kumar & Associates, Inc. ® 

On-site overburden soils ........................................................................................... 65 pcf 

CDOT Class 1 structure backfill imported to site  ..................................................... 55 pcf 

 

The portion of the foundation walls located beneath groundwater should be designed considering 

submerged soil hydrostatic water pressures.  We recommend a design groundwater elevation of 

5260 feet be used in the wall design.  The foundation walls that are not expected to deflect should 

be designed for the following undrained equivalent fluid pressures: 

 

On-site overburden soils ........................................................................................... 95 pcf 

CDOT Class 1 structure backfill imported to site  ..................................................... 90 pcf 

 

The equivalent fluid density values recommended above assume a horizontal backfill surface.  

Below-grade walls should also be designed for appropriate surcharge pressures due to adjacent 

structures, vehicle traffic, and construction activities. 

 

The CDOT Class 1 backfill zone immediately adjacent to below-grade walls should extend at a 

projection sloping upward from the base of the wall at an angle no steeper than 45 degrees from 

horizontal.  Backfill placed outside of this zone may consist of on-site natural soils or imported 

non-expansive materials free of organic or other deleterious materials, compacted in accordance 

with the requirements of the “Site Grading” section of this report.  The granular backfill zone should 

be capped by 2 feet of relatively impervious clayey to silty on-site soil containing more than 30% 

passing the No. 200 sieve or a pavement or slab structure to limit surface water infiltration into 

the backfill.   

 

Care should be taken when compacting adjacent to below-grade walls to avoid damage to the 

structure.  Hand compaction procedures, if necessary, should be used to prevent lateral pressures 

from exceeding the design values. 

 

To facilitate placement and compaction, and reduce the potential for post-construction settlement, 

we recommend considering that the backfill placed immediately adjacent to below-grade walls 

consist of on-site or similar imported granular materials containing less than 20 percent passing 

the No. 200 sieve, such as CDOT Class 1 Structure Backfill. 
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SITE SEISMIC CRITERIA 

The soil profile after construction will generally consist of relatively dense fill and natural soils, 

underlain at depths greater than about 25 feet below finished ground surface by relatively hard 

claystone bedrock.  The bedrock is considered to extend to a depth of at least 100 feet below 

ground surface.  Overburden consisting of new fill and/or existing overburden soils will generally 

classify as Site Class D in accordance with the International Building Code (IBC).  The underlying 

bedrock generally classifies as IBC Site Class C.  Based on the anticipated soil profile, we 

recommend IBC Site Class D be used in the design.  Considering the subsurface profile, depth 

to observed groundwater, and site seismicity, liquefaction is not a design consideration. 

 

WATER-SOLUBLE SULFATES 

The concentrations of water-soluble sulfates measured in samples of the existing fill obtained 

from the exploratory borings were 0.00% and 0.08%.  These concentrations of water-soluble 

sulfates represent a class S0 severity of exposure to sulfate attack on concrete exposed to these 

materials.  The degree of attack is based on a range of S0 (not applicable), S1 (moderate), S2 

(severe), and S3 (very severe) severity of exposure as presented in ACI 201.2R-16.   

 

Based on the laboratory test results, we believe special sulfate resistant cement will generally not 

be required for concrete exposed to the on-site soils. 

 

BURIED METAL CORROSION 

The potential for corrosion of buried metal pipes was evaluated based on the results of laboratory 

tests on samples of on-site natural granular soils obtained from the borings.  A sample of the on-

site clayey sand was tested to determine pH and electrical resistivity.  The acidity of the sample 

was assessed by conducting a pH test, with a result of 8.65 which indicate the tested materials 

were relatively basic and should may accelerate corrosion. 

 

The results of electrical resistivity tests performed on the samples indicate minimum laboratory 

electrical resistivity values at 4,750 ohm-cm at in-situ moisture contents less than 13 percent.  

Considerations should be made for higher in-situ moisture contents of the on-site soils as 

indicated by the minimum resistivity value of 1,290 ohm-cm as shown in Fig. 5. 
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Corrosion of buried metal is a complex process and requires an understanding of the combined 

effects of pH, ion content, electrical resistivity, soil moisture, and other conditions not evaluated 

as part of this study.  We recommend a qualified corrosion engineer review the information 

presented herein to determine the need for and appropriate level of corrosion protection for buried 

metals at the site. 

 

SURFACE DRAINAGE 

Proper surface drainage is very important for acceptable performance of the proposed structures 

during construction and after the construction has been completed. Drainage recommendations 

provided by local, state and national entities should be followed based on the intended use of the 

building.  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 foundation and slab subgrades should be avoided 

during construction. 

 

2. Exterior backfill should meet the material and placement requirements of the “Site Grading 

and Earthwork” section of this report. 

 

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

from the foundations in all directions.  We recommend a minimum slope of 6 inches in the 

first 10 feet in unpaved areas.  Site drainage beyond the 10-foot zone should be designed 

to promote runoff and reduce infiltration.  A minimum slope of 3 inches in the first 10 feet 

is recommended in the paved areas adjacent to the building.  These slopes may be 

changed as required for handicap access points in accordance with the Americans with 

Disabilities Act.   

 

4. To promote runoff in unpaved areas adjacent to the building, the upper 1 to 2 feet of the 

backfill adjacent to shallow foundations should be a relatively impervious material 

containing more than 30% passing the No. 200 sieve and compacted as recommended in 

the “Site Grading and Earthwork” section of this report. 
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5. Ponding of water should not be allowed within 20 feet of foundations. 

 
6. Roof downspouts and drains should discharge well beyond the limits of all backfill or be 

tight-lined to planned storm water facilities. 

 

SITE GRADING AND EARTHWORK 

Site Preparation:    Existing fill was encountered at the boring locations to depths of up to about 

5 feet.  The fills are considered to be non-engineered in the absence of information regarding their 

placement and should be considered unsuitable in their current condition for support of 

foundations and soil-supported slabs.  

 

Unless otherwise recommended herein, existing fills should be removed from beneath 

foundations and soil-supported slabs. Overexcavated areas should be backfilled with fill meeting 

the material and compaction criteria presented in this section.  In areas that can tolerate some 

movement such as the generator pad, partial removal and replacement may be appropriate 

provided the owner accepts the risk of settlements potentially in excess of normally accepted 

tolerances.   

 

Provided partial removal is acceptable, we recommend the upper 2 feet of existing fill underlying 

these areas be excavated and replaced with structural fill meeting the material and compaction 

criteria presented in this section.   

 

Where practical subgrade preparation should include proofrolling with a heavily loaded 

pneumatic-tired vehicle or a heavy, smooth-drum roller compactor.  Areas that deform excessively 

during proofrolling should be removed and replaced to achieve a reasonably stable subgrade 

prior to placement of structural fill or slabs, hardscape, or pavements. 

 

Temporary Excavations:  Excavations are generally expected to encounter fill and interbedded 

cohesive and granular soils.  Excavations can expect to encounter perched and static 

groundwater. Where sufficient lateral space is available, temporary excavations that do not 

encounter groundwater can be constructed by over-excavating the side slopes to stable 

configurations in accordance with OSHA requirements for OSHA Type C soils.  The natural 

granular soils may tend to ravel and cave, particularly below groundwater.  Excavations 
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encountering groundwater could require much flatter side slopes than those allowed by OSHA, 

or require temporary shoring and/or dewatering.   

 

Dewatering will be required for excavations encountering groundwater in order to provide dry, 

stable subgrade conditions.  Selection of a dewatering system should be the responsibility of the 

contractor.  Dewatering quantities will depend on excavation size and soil permeability.  A 

dewatering system should be designed to lower the groundwater level at least 2 feet below the 

bottom of the excavation prior to excavation and to maintain that level until backfilling and/or 

construction extends at least 2 feet above the groundwater level. 

 

Fill Material:  Unless specifically modified in the preceding sections of this report, the following 

recommended material and compaction requirements are presented for structural fills on the 

project site.  A geotechnical engineer should evaluate the suitability of all proposed fill materials 

for the project prior to placement.  

 

1. Foundation wall backfill:  Non-expansive granular fill imported to the site, if selected, should 

have a percent passing the No. 200 sieve of 35% or less, and a plasticity index not 

exceeding 15.   

 

2. General site grading fill:  General site grading fill may consist of properly compacted, 

moisture conditioned, on-site materials, including the existing clay fill and the native clay 

soils.   

 

3. Utility Trench Backfill:  Materials excavated from the utility trenches may be used for trench 

backfill above the pipe zone fill provided they do not contain unsuitable material or particles 

larger than 3 inches and can be moisture conditioned and compacted as recommended 

herein. 

 

4. On-Site Material Suitability:  All fill material should be free of vegetation, brush, sod, trash 

and debris, and other deleterious substances, and should not contain rocks or lumps 

having a diameter of more than 6 inches, 3 inches in trenches.  Based on the results of 

laboratory testing, the existing fill is suitable for site grading fill and should generally be 
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suitable for reuse as structural fill for use beneath foundations and soil-supported slabs, if 

the fill is placed at a moisture content indicated below. 

Claystone bedrock should not be used for wall backfill, beneath slabs or beneath the 

parking lot or driveway areas, but may be used for general site-grading for other portions 

of the site provided it is processed into a soil like material prior to placement. 

 

Compaction Requirements:  We recommend the following compaction criteria be used on the 

project: 

 

1. Moisture Content:  Clay fill materials should be compacted to a moisture content between 

optimum and 3 percentage points above the optimum moisture content.  Non-expansive 

granular fill materials should be compacted at a moisture content within 2 percentage 

points of the optimum moisture content. 

 

2. Placement and Degree of Compaction:  Fill should be placed in maximum 8-inch loose 

lifts.  The following compaction criteria should be followed during construction: 

 
Percentage of Maximum 
Standard Proctor Density 

Fill Location (ASTM D-698) 
Beneath Shallow Foundations .............................................................. 100% 
Against Shallow Foundations .................................................................. 95% 
Below Floor Slabs ................................................................................... 95% 
Below-Ground Wall Backfill 

Settlement Sensitive or More than 8 Feet Thick .............................. 98%1 

Utility Trenches ....................................................................................... 95% 
Beneath Exterior Slabs ........................................................................... 95% 
Landscape and Other Areas ................................................................... 90% 

1 Some difficulty could be encountered achieving adequate compaction with 
small equipment to avoid exerting excessive compaction stresses on walls.    

 

Construction Monitoring:  A representative of the geotechnical engineer should observe prepared 

fill subgrades and fill placement on a full-time basis. 
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PARKING LOT AND DRIVEWAYS 

We understand the parking lot and driveway areas may comprised of an aggregate road base 

material.  If this is the case, we recommend the aggregate base used for the parking lot and 

driveway pavements should meet the requirements for Class 6 aggregate base course in 

accordance with CDOT specifications, and should have a minimum thickness of 8 inches.  The 

aggregate base should be compacted to a minimum of 95 percent of the modified Proctor (ASTM 

D1557) maximum dry density at moisture contents within 2 percentage points of optimum. 

 

The prepared subgrade should be proofrolled with a heavily loaded pneumatic-tired vehicle or a 

heavy, smooth drum roller compactor.  Pavement design procedures assume a stable subgrade.  

Areas that deform excessively under heavy wheel loads 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 on-site and imported materials, may become somewhat unstable and 

deform under wheel loads if placed near the upper end of the moisture range. 

 

The aggregate base course (ABC) surface will require routine maintenance consisting of 

regrading of corrugated areas and placement of additional ABC as necessary. 

 

DESIGN AND CONSTRUCTION SUPPORT SERVICES 

K+A should be retained to review the project plans and specifications for conformance with the 

recommendations provided in our report.  We are also available to assist the design team in 

preparing specifications for geotechnical aspects of the project, and performing additional studies, 

if necessary to accommodate possible changes in the proposed construction.   

 

We recommend that K+A be retained to provide construction observation and testing services to 

document that the intent of this report and the requirements of the plans and specifications are 

being followed during construction.  This will allow us to identify possible variations in subsurface 

conditions from those encountered during this study and to allow us to re-evaluate our 

recommendations, if needed.  We will not be responsible for implementation of the 

recommendations presented in this report by others, if we are not retained to provide construction 

observation and testing services.   
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LIMITATIONS 

The conclusions and recommendations submitted in this report are based upon the data obtained 

from the exploratory borings at the location indicated on Fig. 1, and the proposed type of 

construction.  This report may not reflect subsurface variations that occur between the nature and 

extent of variations across the site may not become evident until excavations are performed.  If 

during construction, subsurface or groundwater conditions appear to be different from those 

described herein, K+A should be advised at once so that a re-evaluation of the recommendations 

presented in this report can be made.  K+A is not responsible for liability associated with 

interpretation of subsurface data by others.   
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TABLE I 
SUMMARY OF LABORATORY TEST RESULTS 

 
  PROJECT NO.: 19-1-413 
  PROJECT NAME: Bunker Hill Lift Station 
  DATE SAMPLED: 6-14-19 
  DATE RECEIVED: 6-17-19 

SAMPLE 
LOCATION DATE 

TESTED 

NATURAL 
MOISTURE 
CONTENT 

(%) 

NATURAL 
DRY 

DENSITY 
(pcf) 

PERCENT 
PASSING 
NO. 200 
SIEVE 

ATTERBERG LIMITS WATER 
SOLUBLE 

SULFATES 
(%) 

MINIMUM 
ELECTRICAL 
RESISTIVITY 

(ohm-cm) 

pH 
AASHTO 

CLASSIFICATION 
(group index) 

SOIL OR BEDROCK TYPE 

BORING 
DEPTH 
(feet) 

LIQUID 
LIMIT 
(%)

PLASTICITY 
INDEX 

(%)

1 4 6-18-19 11.3 110.9 49 25 14  1,290 8.65 A-6 (3) Fill: Clayey Sand (SC) 

1 14 6-18-19 17.7 109.6 41 29 19 0.00    Clayey Sand (SC) 

1 19 7-30-19 18.2 107.8        Clayey Sand (SC) 

1 24 7-30-19 17.6 114.5        Clayey Sand (SC) 

1 39 6-18-19 13.5 120.2 90 41 29 0.08    Claystone Bedrock 

2 1.5 6-18-19 9.5 110.8 30 20 7    A-2-4 (1) Fill: Clayey Sand (SC) 

 



ATTACHMENT 2


