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INTRODUCTION 

PROJECT AND SITE DESCRIPTION 

 
This project encompasses the grading of the property located at 2103 Meadowbrook 
Pkwy, Tract H, Claremont Ranch Filing 4 in the Northeast Quarter of Section 4, 
Township 14 South, Range 65 West of the Sixth Principal Meridian in El Paso County, 
CO. Tract H consists of 7.88 acres of currently vacant land covered with low lying native 
plants and weeds. This property was previously graded during construction activities 
related to Claremont Ranch Filing 4 construction, sometime around 2003. It is expected 
that the entirety of the property will be disturbed during the lifetime of the project. Since 
more than 1 acre of disturbed land will be associated with this project, a Colorado 
Stormwater Discharge Permit will be required. 
 
This purpose of this project is to prepare the property for the eventual construction of a 
charter school to be run by National Heritage Academies as sanctioned by El Paso 
School District 49. The scope of work for this project will consist only of the grading of 
the property. No construction other than earthwork will be preformed during the lifetime 
of this project. 
 
Access to the project site will be off of Pinyon Jay Drive, a paved road running generally 
north-south, in the southeastern corner of the City of Colorado Springs, though the 
property itself is unincorporated. No building materials will be used during this phase of 
construction however a stabilized staging area will be constructed in the southern 
portion of the property in order to provide for the storage of vehicles and equipment. 
The staging area will eventually be used for material storage during subsequent phases 
of construction. 
 
The southeast portion of the property is relatively flat and is at a higher elevation than 
surrounding properties. From this high point the ground slopes gently and generally to 
the north and west. 
 
Stormwater on the site flows in several different directions. The southern portion of the 
site drains towards Hames Drive to the south and enters a storm inlet located at roughly 
the midpoint of the southern property boundary where a low point exists in Hames 
Drive. The western portion of the site drains to the west and into a neighboring 
undeveloped property owned by Cherokee Metropolitan District. The northern portion of 
the site drains generally north towards Meadowbrook Parkway. Some stormwater in the 
north portion of the property will enter the storm inlet located at the corner of Pinyon Jay 
Drive and Meadowbrook Parkway. The majority will flow west along Meadowbrook 
Parkway where it eventually enters a storm inlet on Meadowbrook Parkway roughly 200 
ft south of the intersection with Killdeer Ct. This storm line eventually outfalls to East 
Fork Sand Creek through a 54” storm outlet approximately 500 ft due west of the 
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property. The storm system connected to the inlet on Hames Drive runs south and then 
west of the site where it eventually outfalls into the East Fork Sand Creek through a 36” 
storm outlet approximately 750 ft due west of the southwest corner of the property. 
 
Upon completion of this project the high point of the property will be located in the 
center of the property and stormwater will drain in all directions from this high point. The 
southern portion of the site will be sloped gently towards Hames Road at a grade of 
approximately 2%. A nearly flat area will exist on the north side of the property where an 
AstroTurf field is planned during the next phase of construction. Grade along the north 
and much of the west property lines will be quite steep approaching 3:1 in many places. 
Along the eastern and southern boundaries slopes will be milder ranging between 2% 
and 10%. 
 

PROPOSED PROJECT SEQUENCING 

 
The expected duration of construction is 2 months with an anticipated start date of 
March 1, 2020 (or as soon as possible thereafter pending required reviews, permitting, 
and approvals) and completion date of May 1, 2020. Final stabilization is projected to be 
complete by August 2022. Stormwater BMP’s will be inspected biweekly during active 
construction activities and monthly upon completion of initial stabilization efforts. Post-
storm event inspections are required to be performed within 24 hours of any storm 
event resulting in run-off during active construction. 
 
Pre-construction activities will include the installation of stormwater control measures. It 
is expected that pre-construction activities will take approximately one week. 
 
Construction will begin immediately upon completion of pre-construction activities and is 
expected to take approximately 6 weeks. Planned activities include clearing and 
grubbing of the property, the stripping and stockpiling of topsoil, and performing 
preliminary site grading. 
 
Initial stabilization of the project area will begin immediately upon completion of earth 
disturbing activities and is expected to take one week. 
 
 

SOILS 

 
On-site soils consist entirely of Blakeland loamy sands (National map unit symbol 369v) 
with slopes ranging from 1-9%. According to the Geotechnical report by Terracon, 
subsurface soils consist of sand and silty sand to a depth of at least 5 feet and possibly 
as deep as 30 feet (several borings were only 5 feet in depth).  The hydrologic soil 
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group of these soils is group A, soils with high infiltration rate and low runoff potential. 
USDA’s soil report for this property and Terracon’s Geotechnical Report are included as 
Appendix E. 
 

EXISTING VEGETATION 

 
Vegetation at the site consists entirely of low-lying species of native grasses and weeds. 
Existing vegetative cover is somewhat patchy and large nearly bare spots are present in 
the central and southeast corner of the property. Relative vegetative cover is 
approximately 70%, this figure was estimated by direct visual observation of the 
property. 
 

EARTH MOVING ACTIVITIES 

 
The project site is approximately 7.88 acres in size and it is expected that the entirety of 
the property will be disturbed during construction activities. No soil will be imported or 
exported during this project. The purpose of this project is preliminary grading only with 
the objective being to prepare the site for vertical construction and supporting civil 
infrastructure (which will be the subject of an additional project and applied for 
separately). With this goal in mind, the contractor will grade the area where the 
foundation is planned to be constructed to final grade. The remainder of the site will be 
graded as close as possible to the proposed grade using existing soils on-site only. No 
soil will be imported or exported with this project. 
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GEC PLANS 

GEC Plans are included as Appendix B. 
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SWMP / GEC CONTACTS  

 

Owner/Operator 
National Heritage Academies 
Jacques Soumis 
Construction Project Manager 
3850 Broadmoor SE 
Grand Rapids, MI 49512 
616-285-1589 
jsoumis@nhaschools.com 

Client Representative 
Bill Torres 
Gilbane 
Superintendent 
720-633-1268 
wtorres@gilbaneco.com  

SWMP / GEC Developer 
Merrick & Company 
Tom Habberfield, PE 
Engineer 
5970 Greenwood Plaza Blvd 
Greenwood Village, CO 80111 
303-353-3927 
Tom.habberfield@merrick.com 

Qualified Stormwater Manager 
TBD 

BMP Contractor 
TBD 
 
 
 
 
 

Stormwater Inspector 
TBD 

 
 



Stormwater  
Management Plan 

National Heritage Academies 
El Paso County, CO 

 

 

  

 

Page 7 
      

 

POTENTIAL POLLUTANT SOURCES 

As required by the CDPS General Permit (COR-400000), the following sources and 
activities were evaluated for their potential to contribute pollutants to stormwater 
discharges. 
 
 

Potential Pollutant 
Source 

Expected 
on this 
Project 

Processes, Storage Areas, or Activities 
Associated with this Pollutant and Mitigation 
Practices 

Disturbed/Stockpiled 
Soils 

yes Disturbed soils will be created wherever clearing, 
grubbing, grading, excavating, or heavy vehicle 
traffic operations are performed. Stockpiled soils 
created by any of these soil disturbing activities 
will be located in the SSA.  
 
Mitigation of disturbed soils will be achieved 
mainly through the use of silt fence, sediment 
control logs, inlet protection, and surface 
roughening to increase infiltration. Soils present 
on site have a high hydraulic conductivity so 
surface roughening will greatly reduce runoff. 

Vehicle Tracking on to 
Public Roadways 

yes Vehicle tracking occurs when vehicles contact 
disturbed soil areas and move off the site on to 
paved roadways. 
 
The main technique that will be used to mitigate 
this pollutant source is through the use of a VTC 
at the properties access point, the use of a 
stabilized staging area (SSA) and controlling site 
access. Vehicles not directly involved in 
construction activities should remain in the SSA 
whenever possible. If these mitigation techniques 
are insufficient, street sweeping or scraping of 
vehicle tires prior to exiting the property may also 
be required. 

Management of 
Contaminated Soils 

no Contaminated soils are not known to be present 
on this site. If soils suspected to be contaminated 
are encountered during construction, all work in 
the area will halt until a proper assessment has 
been performed. 
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Soils contaminated with non-hazardous materials 
during construction activity (i.e. from minor spills 
or leaky equipment) will be dug up and moved to 
the on-site dumpster immediately. 

Loading and Unloading 
Operations 

yes Loading and unloading operations will occur only 
within the SSA. 
 
Since this project consists of preliminary grading 
operations only, no loading/unloading operations 
are expected other than the delivery of heavy 
equipment. 

Outdoor Storage 
Activities 

yes Any chemicals, liquids, powders, etc. stored in 
small containers should be placed indoors by the 
end of the workday. Larger containers such as 
drums, totes or tanks are required to be double-
walled or stored in sufficiently sized secondary 
containment. All materials stored on site should 
be kept within the SSA. 

Vehicle and Equipment 
Maintenance and 
Fueling 

yes Any leaking equipment should be removed from 
service and placed in the SSA until repairs are 
complete. On-site refueling tanks need to be 
double-walled or placed within secondary 
containment. A spill kit will be available nearby 
during all refueling or vehicle maintenance 
activities. 
 
Vehicle maintenance/refueling areas must be 
located away from any surface water, drainages, 
or stormwater outfalls. Any soils contaminated 
during refueling/maintenance operations must be 
cleaned up ASAP and moved to the dumpster.  

Dust and/or particulate 
generating processes 

yes Site soils consist almost entirely of sand. Sand 
particles are relatively large compared with most 
other soils and are less likely to create significant 
dust. However smaller particles do exist in the 
soil and coupled with the semi-arid climate of the 
region the potential for dust generation does 
exist. 
 

Should dust generation become an issue, the 
main technique to mitigate this hazard will be 
through suppression (usually by wetting the 
materials. 
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No particulate generating processes are 
expected on this site. 

Routine Maintenance no N/A 

Waste Management yes Dumpsters will be located in the SSA. 
 
Non-hazardous solid wastes will be stored in the 
dumpster located in the stabilized staging area. 
Whenever the dumpster becomes full it should be 
removed and replaced ASAP. Liquid wastes will 
be stored in closed containers either indoors or 
within secondary containment until they can be 
disposed of properly. 

Concrete 
Truck/Equipment 
Washing 

no No concrete work will be preformed during this 
project. However, a CWA is planned to be 
installed in the SSA in preparation for future 
construction activities. 

Dedicated Asphalt and 
Concrete Batch Plants 

no N/A 

Non-industrial Waste 
Sources 

yes Non-industrial waste such as worker trash will be 
disposed of in trash cans located throughout the 
property. Larger trash such as scrap building 
materials and their packaging will be disposed of 
in larger dumpsters located in the SSA. Portable 
toilets will be used for sanitary waste and will be 
located in the SSA and regularly serviced by a 
licensed sanitation contractor.  
 
Good housekeeping will be the main BMP for 
small refuse such as litter or worker trash. 
Worker trash and litter will be picked up as 
necessary, placed into small bins, and properly 
disposed of offsite. Larger refuse will be stored in 
dumpsters and managed as described under the 
“Waste Management” section. Portable toilets will 
be secured in place to avoid tipping over and 
cleaned out regularly by a subcontractor. 
Portable toilets will not be located adjacent to 
surface water or storm drains. 

Other Potential 
Pollutants 

no No other potential pollutants or processes or 
procedures that could result in a spill were 
identified for this project.  
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EROSION AND SEDIMENT CONTROL MEASURES 

Structural Best Management Practices (BMP’s) utilized on site and their exact locations 
are noted in the GEC Plans located in Appendix B. BMP’s expected or likely to be 
utilized on site include: silt fence (SF), a VTC, a SSA, sediment control logs (SCL’s), 
inlet protection (IP), surface roughening (SR), erosion control blankets (ECB), diversion 
ditches (DD), temporary sediment basins (SB), and seeding and mulching (SM). 
 

Site Control 
 
Construction Fence (CF) consists of orange plastic fencing material, or other 
Douglas County approved material, attached to support posts and used to 
limit access to the construction site. 
 
A Concrete Washout Area (CWA) is a shallow excavation with a small 
perimeter berm to isolate concrete truck washout operations. The washout 
area shall be combined with a vehicle tracking control pad to control tracking 
of mud. A CWA will be installed in the SSA. 
 
Sediment Control BMP’s 
 
Silt Fence (SF) is a temporary sediment barrier constructed of woven fabric 
stretched across supporting posts. The bottom edge of the fabric is placed in 
an anchor trench that is backfilled with compacted soil. Silt fence will be 
installed along the entire perimeter of the site except at the site access point. 
 
Vehicle Tracking Control (VTC) consists of a pad of 3” to 6” rock at all 
entrance/exit points for a site that is intended to help strip mud from tires prior 
to vehicles leaving the construction site. A VTC will be installed at the access 
point to the property. 
 
A Reinforced Rock Berm (RRB) consists of a linear mass of gravel enclosed 
in wire mesh to form a porous filter, able to withstand overtopping. The berm 
is heavy and stable and promotes sediment deposition on its upstream side. 
 
A Sediment Control Log (SCL) consists of a cylindrical bundle of wood, 
coconut, compost, excelsior, or straw fiber designed to form a semi-porous 
filter, able to withstand overtopping. The log can be staked into the ground 
and promotes sediment deposition on its upstream side. SCL’s will be 
installed along the majority of the northern property line in conjunction with 
the SF. 
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Check Dams (CD) are small rock dams designed to withstand overtopping, 
that are placed in a stream or drainageway. The purpose of the check dam is 
to trap water-borne sediment in the backwater zone upstream of the check. 
 
Inlet Protection (IP) consists of a reinforced rock berm placed in front of (but 
not blocking) a curb opening inlet or around an area inlet to reduce sediment 
in runoff approaching the inlet. Inlet protection will be installed at all inlets in 
vicinity of the site and along some gutters. 
 
A Sediment Basin (SB) is an impoundment that captures sediment laden 
runoff and releases it slowly, providing prolonged settling times to capture 
coarse and fine-grained soil particles. Three sediment basins are planned for 
this site. One to be located in the southern portion of the property that will 
capture runoff from approximately 3.7 acres of the site. The second in the 
northern portion of the property that will capture runoff from approximately 3 
acres of the site. The last along the central portion of the western property 
boundary that will capture runoff from approximately 0.9 acres of the site. 
 
A Sediment Trap (ST) consists of a riprap berm with a small upstream basin 
that acts to trap coarse sediment particles. 
 
Erosion Control BMP’s 
 
A Stabilized Staging Area (SSA) consists of stripping topsoil and spreading a 
layer of granular material in the area to be used for a trailer, parking, storage, 
unloading and loading. A stabilized staging area reduces the likelihood that 
the vehicles most frequently entering a site are going to come in contact with 
mud. A stabilized staging area will be constructed in the southern portion of 
the property. 
 
Temporary Stream Crossings (TSC) consists of rock layer placed temporarily 
in a stream to allow construction equipment to cross. A stream crossing may 
include culverts or provide a low water crossing or ford. 
 
A Diversion Ditch (DD) is a small earth channel used to divert and convey 
runoff. Depending on slope, the diversion swale may need to be lined with 
erosion control matting, plastic (for temporary installations only), or riprap. 
Diversion ditches will be constructed in several areas in order to convey water 
to the planned sediment basins. 
 
A Temporary Slope Drain (TSD) is a small culvert or plastic liner to convey 
runoff down a slope or channel bank to reduce the occurrence of rill and gully 
erosion. 
 

CFurchak
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Terracing (TER) consists of creating one or more flat benches in high, steep 
cut or fill slopes to interrupt runoff and reduce the formation of rill and gully 
erosion. 
 
Surface Roughening (SR) consists of creating a series of grooves or furrows 
on the contour in all disturbed, graded areas to trap rainfall and reduce the 
formation of rill and gully erosion. Surface roughening will be used throughout 
the property in all temporarily inactive areas prior to seeding and mulching. 
 
Seeding and Mulching (SM) consists of drill seeding disturbed areas with 
grasses and crimping in straw mulch to provide immediate protection against 
raindrop and wind erosion and, as the grass cover becomes established, to 
provide long-term stabilization of exposed soils. Seeding and mulching will be 
used across the entire site upon completion of grading activities with the 
exception of the SSA and VTC areas which will remain in place for future 
project work. If the operator chooses to remove the SSA or VTC, that 
remaining area will also be seeded amd muclhed 
 
Erosion Control Blankets (ECB) are a fibrous blanket of straw, jute, coconut 
or excelsior material trenched in and staked down over prepared, seeded soil. 
The blanket reduces both wind and water erosion and helps to establish 
vegetation. Erosion control blankets will be installed upon completion of 
grading activities in all areas where grade exceeds 4:1. 
 
Compost Blankets (CB) consist of a layer of Class I Compost spread over 
prepared, seeded topsoil in non-concentrated flow areas to protect exposed 
soil against raindrop and wind erosion and to provide an organic soil 
amendment to promote the establishment of vegetation. 
 
 

STORMWATER MANAGEMENT PRACTICES 

 
The major mechanism for reducing runoff and erosion on site will be through SR, DD’s, 
and SB’s. Combined with the high hydraulic conductivity of site soil these methods 
alone should nearly eliminate all runoff from the site. Maintaining SB’s and DD’s and 
making sure SR is implemented properly are the most important aspect of managing 
stormwater on site. 
 
VTC’s must always be used when exiting the property and vehicles not used for 
construction should remain in the SSA whenever possible. Likewise, vehicles used in 
construction activities should refrain from exiting the property whenever possible. 
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General worker training is an important aspect of stormwater management. Workers 
who are trained to notice and report damaged or ineffective control measures assist 
greatly in maintaining an effective stormwater management strategy outside of the 
scheduled weekly inspections. 
 
Good housekeeping, and proper waste management and storage techniques are 
important in keeping a clean and orderly project site. Messy sites not only look bad, but 
spills are more likely, damage to vehicles or building materials are more common, and 
there are generally higher incidences of worker injury. 
 

BMP INSPECTION AND MAINTENANCE PROCEDURES 

 
During active construction, an inspection of the project site to assess whether BMP’s 
are performing adequately, if any BMP’s require maintenance, or if additional BMP’s are 
necessary will occur biweekly. Additional inspections will be required to be conducted 
within 24 hours following any storm event that results in stormwater runoff conditions. 
Inspections may be suspended if snow cover exists across the entirety of the project 
site and construction has been temporarily halted. As soon as construction resumes, or 
snowmelt conditions exist inspections of the project site will resume. 

 
Any BMP’s found to be damaged or no longer functioning properly will be repaired, 
maintained, or replaced as necessary. If a BMP is found to be inadequate the 
stormwater manager will assess the situation and make changes to the plans as 
necessary to comply with the stormwater permit. The stormwater manager is free to add 
additional BMP’s as they deem necessary to comply with the stormwater permit as long 
as the changes are noted in the plans. Any of the aforementioned conditions should be 
addressed as soon as possible.  

 
Upon completion of construction and initial stabilization of the disturbed areas, 
inspections will be conducted monthly until relative vegetative cover has rebounded to 
at least 70% of pre-construction levels. During this phase of the project post-storm 
event inspections are not required. 
 
This report is to be stored on site for the lifetime of this project including the post-
construction phase prior to achieving final stabilization. The report will be stored in the 
job trailer during active construction and at a yet-to-be-determined location after initial 
stabilization efforts have concluded when the tailer has been scheduled for removal. 
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MATERIALS HANDLING, SPILL PREVENTION, AND WASTE 
MANAGEMENT AND DISPOSAL 

MATERIALS HANDLING AND SPILL PREVENTION 

 
All materials used during construction with the potential to impact stormwater quality are 
required to have a procedure in place designed to minimize potential impacts to 
stormwater. Procedures or significant materials required to have these procedures in 
place include (but are not limited to) the following: 
 

o The storage of exposed building materials 
o Concrete (including concrete mix, spoils, and washout) 
o Any hydrocarbon containing liquids 
o Paints, solvents, and detergents 
o Fertilizers or chemicals 
o Waste materials 
o Equipment maintenance or fueling procedures 
o Plastic pellets/wrapping 
o Metallic products 
o Ashes, slag, and sludge 
o Any hazardous substance (CERCLA section 101(14)) 

 
Any of these materials must be stored, used and managed in such a way that any 
stormwater contacting them does not contribute pollutants to runoff. Any of these 
processes or procedures that have the potential to cause a spill must have a spill 
prevention and response procedure in place. 
 
All liquids that may contribute pollutants to stormwater runoff will be stored in secondary 
containment or indoors. Containers used to store these liquids should be checked 
frequently for signs of leaks or flaws and any issues shall be addressed immediately. 
Any equipment found to be leaking fluids will be put out of service immediately, a drip 
pan will be placed beneath the leak, and the equipment will not be allowed to return to 
service until proper maintenance/repairs are complete. 
 
All procedures that involve the use of these chemicals (such as fueling or spray-on 
application of paints/chemicals) must have spill kits on hand in the event that a release 
occurs. Any soils that come in contact with spilled liquids shall be removed and 
disposed of in accordance with state, local, and/or national laws and regulations. 
 
All spills or releases that enter surface water or sanitary sewers must be reported to 
CDPHE immediately and written notification must be provided to CDPHE within 5 days 
of the discovery of the release. Any spill/release of hazardous substances or 
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spill/release of more than 25 gallons of fuel must also be reported regardless of whether 
or not the substance comes into contact with water.  
 

WASTE MANAGEMENT AND DISPOSAL INCLUDING CONCRETE WASHOUT 

 
Solid wastes generated from construction activity will be moved off-site as soon as is 
practical. If temporary storage of solid waste materials on-site is necessary, all waste 
materials will be placed into a dumpster. As soon as dumpsters are full, they will be 
removed from the project site and sent to a recycling center or waste processing facility 
as applicable. If any waste materials are found outside of their designated areas project 
personnel will move them to the proper location as soon as possible. 
Portable restroom facilities will be located away from high traffic areas, any areas where 
surface water exists all or part of the time, storm drain locations, areas where 
concentrated flow of stormwater runoff is likely, and if possible, paved surfaces. 
Portable sanitary facilities will be anchored in such a way as to prevent tipping over and 
cleaned and maintained by a licensed contractor. 
 
Excess concrete and/or washout water may only be discharged to the ground surface if 
a formal designated Concrete Washout Area (CWA) has been installed on site (See 
Appendix D for design details and requirements for a CWA) and must never be 
discharged to surface waters, drainages, or storm sewer systems. CWA’s consist of a 
shallow excavation with bermed areas on 3 sides and a small ramp leading down to the 
washout area. CWA’s must also be equipped with a Vehicle Tracking Control (VTC) on 
the ramp side and proper signage. As with other BMP’s, proper inspection and 
maintenance of a CWA is required. Concrete waste must be removed from the CWA by 
an approved disposal contractor whenever the excavated area reaches 2/3 of its 
maximum capacity. 
 
In lieu of a designated concrete washout area, the contractor may use rigid, watertight 
receptacles (such as eco-pans, plastic tubs, or dumpsters) to temporarily store washout 
water or waste concrete. These receptacles should either be removed by the end of the 
workday or covered in a manner so as not to be exposed to stormwater. 
 
A concrete washout may be installed as part of the SSA, but concrete work will not be 
performed with this phase of the project. 
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ALLOWABLE NON-STORMWATER DISCHARGES 

Allowable non-stormwater discharges include: 
- Emergency fire-fighting activities 
- Landscape irrigation return flow 
- Uncontaminated natural springs 
- Concrete washout water 
- Construction dewatering activities 

 
Though not anticipated, the discharge of water associated with emergency fire-fighting 
activities is always a possibility. Likewise, the point of discharge cannot be determined 
as there is no way to predict the location of any fire-fighting activity.  
 

PROJECT PHASING 

Project Phase BMPs to be implemented during each phase* 

Pre-construction – 1 week • Install initial BMP’s, perimeter controls, and access points. 

Pre-construction Inspection • Meet with the City Engineering Inspector prior to the start of 
construction 

• Install and/or alter BMP’s as instructed by the Engineering 
Inspector 

Construction – Initial Grading – 6 
weeks 

• Begin grading operations, use surface roughening on all 
idled disturbed surfaces  

Construction – Initial Stabilization 
Preparation – 1 week 

• Surface roughen all exposed soil on site 

• Apply seed and mulch to exposed soils 

• SSA to remain in place for subsequent construction activity 

Post-construction – 2 years (or until 
additional construction phases have 
been approved) 

• Perform monthly inspections to monitor vegetation growth 

• Perform BMP maintenance/repairs and reseed where 
necessary 

• Apply noxious weed control measures as necessary 

• Continue to monitor until 70% vegetative cover is achieved 

Final Inspection • Meet with the City Engineering Inspector 

• Make changes or repairs as instructed by the inspector. 

• If requirements have been met, receive approval from the 
inspector that requirements have been met. 

Permit Closure • Submit a termination application to the CDPHE WQCD 
notifying them that the required vegetative cover has been 
achieved and request a Notice of Termination 

• The stormwater permit is considered closed as soon as the 
Notice of Termination from CDPHE WQCD is received. 

 
 

CFurchak
Engineer
Item 14. discuss each type of discharge listed or remove from the list

CFurchak
Engineer
list the BMPs to be installed
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FINAL STABILIZATION 

FINAL STABILIZATION METHODS  

 
Final stabilization is the process that is undertaken at the completion of construction 
activities in order to provide of means of mitigating stormwater pollutants, particularly 
erosion and sedimentation, on a permanent basis. Several different methods are 
commonly used achieve permanent stabilization of disturbed areas including: 
 

o Hardscaping – includes the use of concrete, asphalt, gravel, or other 
impervious surfaces 

o Landscaping – gardens are an acceptable method of final stabilization 
and do not need to meet the 80% revegetation criteria 

o Soil preparation – includes addition of fertilizer, soil buffers to control 
pH, and/or tilling of the soil to provide an adequate seed bed 

o Stabilizing the soil – includes the use of crimp mulch and erosion 
control blankets to prevent soils from mobilizing 

o Selection of an appropriate seed mix – this depends largely on the 
region in which the project is located and the future use of the property. 

o Maintenance of any structural BMP’s necessary to prevent erosion and 
sedimentation prior to achieving final stabilization 

o Removal of BMP’s once final stabilization is achieved 
 
 

PLAN TO ACHIEVE FINAL STABILIZATION 

 
Upon completion of construction activities, remaining disturbed areas will undergo initial 
stabilization. Initial stabilization will consist seeding and mulching of the entirety of the 
site using a native grasses seed mix. See plan drawings located in Appendix B. 
 
 

COMPLETION OF FINAL STABILIZATION 

 
Final stabilization is reached when all ground surface disturbing activities at the site 
have been completed, and uniform vegetative cover has been established with an 
individual plant density of at least 70% of pre-disturbance levels, or equivalent 
permanent, physical erosion reduction methods have been employed. Upon attaining 
the required vegetation coverage, all temporary BMP’s must be removed prior to 
terminating the permit. 
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LONG-TERM STORMWATER MANAGEMENT 

 
No long-term control measures will exist on site at the completion of this project. 
Eventually a detention pond will be constructed along the south property boundary but 
not during this phase of the project. 
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INSPECTION REQUIREMENTS 

Inspection requirements are detailed in the permits located in Appendix A. The City of 
Colorado Springs inspection form, as adopted by El Paso County is included as 
Appendix D. 
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APPENDIX A 

PERMITS 

 
 
CDPS Permit Certification COR [######]  
 
CDPS General Permit 
 
El Paso Erosion and Stormwater Quality Control Permit (ESQCP) 
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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Area of Interest (AOI)
Area of Interest (AOI)
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Soil Survey Areas
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Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 17, Sep 13, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jun 7, 2016—May 
26, 2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Custom Soil Resource Report
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

8 Blakeland loamy sand, 1 to 9 
percent slopes

172.2 68.8%

10 Blendon sandy loam, 0 to 3 
percent slopes

25.7 10.3%

28 Ellicott loamy coarse sand, 0 to 
5 percent slopes

41.4 16.5%

84 Stapleton sandy loam, 8 to 15 
percent slopes

11.1 4.4%

Totals for Area of Interest 250.4 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

Custom Soil Resource Report
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The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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El Paso County Area, Colorado

8—Blakeland loamy sand, 1 to 9 percent slopes

Map Unit Setting
National map unit symbol: 369v
Elevation: 4,600 to 5,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Blakeland and similar soils: 98 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Blakeland

Setting
Landform: Hills, flats
Landform position (three-dimensional): Side slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sedimentary rock and/or eolian deposits 

derived from sedimentary rock

Typical profile
A - 0 to 11 inches: loamy sand
AC - 11 to 27 inches: loamy sand
C - 27 to 60 inches: sand

Properties and qualities
Slope: 1 to 9 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Available water storage in profile: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: Sandy Foothill (R049BY210CO)
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit: 1 percent

Custom Soil Resource Report
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Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

10—Blendon sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 3671
Elevation: 6,000 to 6,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Blendon and similar soils: 98 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Blendon

Setting
Landform: Terraces, alluvial fans
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from arkose

Typical profile
A - 0 to 10 inches: sandy loam
Bw - 10 to 36 inches: sandy loam
C - 36 to 60 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 2 percent
Available water storage in profile: Moderate (about 6.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e

Custom Soil Resource Report
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Hydrologic Soil Group: B
Ecological site: Sandy Foothill (R049BY210CO)
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit: 1 percent
Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

28—Ellicott loamy coarse sand, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: 3680
Elevation: 5,500 to 6,500 feet
Mean annual precipitation: 13 to 15 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Ellicott and similar soils: 97 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ellicott

Setting
Landform: Flood plains, stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium

Typical profile
A - 0 to 4 inches: loamy coarse sand
C - 4 to 60 inches: stratified coarse sand to sandy loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 

to 19.98 in/hr)
Depth to water table: More than 80 inches

Custom Soil Resource Report
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Frequency of flooding: Frequent
Frequency of ponding: None
Available water storage in profile: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7w
Hydrologic Soil Group: A
Ecological site: Sandy Bottomland LRU's A & B (R069XY031CO)
Other vegetative classification: SANDY BOTTOMLAND (069AY031CO)
Hydric soil rating: No

Minor Components

Fluvaquentic haplaquoll
Percent of map unit: 1 percent
Landform: Swales
Hydric soil rating: Yes

Other soils
Percent of map unit: 1 percent
Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

84—Stapleton sandy loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 36b0
Elevation: 6,500 to 7,300 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Stapleton and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Stapleton

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium derived from arkose

Custom Soil Resource Report
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Typical profile
A - 0 to 11 inches: sandy loam
Bw - 11 to 17 inches: gravelly sandy loam
C - 17 to 60 inches: gravelly loamy sand

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B
Ecological site: Gravelly Foothill (R049BY214CO)
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit: 4 percent
Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

Custom Soil Resource Report
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Soil Information for All Uses

Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and 
qualities displayed as thematic maps with a summary table for the soil map units in 
the selected area of interest. A single value or rating for each map unit is generated 
by aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly 
measured, but are inferred from observations of dynamic conditions and from soil 
properties. Example soil qualities include natural drainage, and frost action. Soil 
features are attributes that are not directly part of the soil. Example soil features 
include slope and depth to restrictive layer. These features can greatly impact the 
use and management of the soil.

Hydrologic Soil Group

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive precipitation 
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly 
wet. These consist mainly of deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well drained 
soils that have moderately fine texture to moderately coarse texture. These soils 
have a moderate rate of water transmission.

18



Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of water 
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay layer at 
or near the surface, and soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in their 
natural condition are in group D are assigned to dual classes.

Custom Soil Resource Report
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Survey Areas

Soil Rating Polygons
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 17, Sep 13, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jun 7, 2016—May 
26, 2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Table—Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

8 Blakeland loamy sand, 1 
to 9 percent slopes

A 172.2 68.8%

10 Blendon sandy loam, 0 
to 3 percent slopes

B 25.7 10.3%

28 Ellicott loamy coarse 
sand, 0 to 5 percent 
slopes

A 41.4 16.5%

84 Stapleton sandy loam, 8 
to 15 percent slopes

B 11.1 4.4%

Totals for Area of Interest 250.4 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Custom Soil Resource Report
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REPORT SUMMARY 

A geotechnical engineering exploration has been performed for the Mountain View Academy to 

be located at Meadowbrook Parkway and Pinyon Jay Drive in Colorado Springs, Colorado.  Based 

on the information obtained from this subsurface exploration and the laboratory testing completed, 

the site appears suitable for the proposed construction; however, the following geotechnical 

conditions will need to be considered: 

■ Up to about 6 feet of possible fill materials were encountered in the borings drilled for this 

exploration.  We do not possess any information regarding whether the fill was placed 

under the observation of a geotechnical engineer.  It is our opinion the existing fill should 

not be used to support foundation, interior slab, pavement, or exterior slab construction 

without complete removal and modification.  Support of pavement construction and 

exterior slab construction on the existing fill materials can be considered, provided a 

portion of the existing fill materials are over-excavated, processed, moisture conditioned 

and recompacted, and potential movement beyond 1-inch can be tolerated. 

 

■ Based on the results of the laboratory testing and our experience in the area, the sand fill 

materials and native sand soils have nil expansive potential. 

 

■ Test boring data indicate that loose soils may be locally present.  Consequently, loose 

soils could be encountered below foundations or other improvements and these conditions 

will likely require some corrective work.  Corrective work could involve removal and re 

compaction or replacement, in-place soil densification, or deepening footing excavations 

to suitable bearing materials. 

 

■ Based on the geotechnical engineering analyses, the proposed school may be 

constructed on a shallow spread footing foundation system bottomed on a zone of new 

engineered fill. 

 

■ Based on the properties of the subsurface materials, the floor system for the proposed 

structure may consist of a slab-on-grade constructed on a zone of new engineered fill. 

 

■ Based on the 2015 International Building Code (IBC) Section 1613.3.2, and the 

subsurface conditions encountered in the borings, the seismic site classification for this 

site is D. 

 

■ Existing fill materials may be encountered at exterior flatwork and pavement construction 

elevation in other areas of the site where fill materials were not observed.  Construction of 

exterior flatwork and pavements on a zone of new engineered fill is recommended to 

improve performance. 
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■ The amount of movement associated with foundations, floor slabs, slabs-on-grade, and 

other structural elements at this site will be related to the wetting of the underlying soils.  

Therefore, it is imperative the recommendations outlined in the Grading and Drainage 

subsection of Earthwork be followed to reduce potential movement.  Moisture 

conditioning and/or replacement of the on-site fill materials and/or native soils should 

follow the recommendations outlined in Earthwork. 

 

This summary should be used in conjunction with the entire report for design purposes.  It should 

be recognized that details were not included or fully developed in this section, and the report must 

be read in its entirety for a comprehensive understanding of the items contained herein.  The 

section titled General Comments should be read for an understanding of the report limitations. 
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INTRODUC TION  

Geotechnical Engineering Report 

Mountain View Academy 

Meadowbrook Parkway and Pinyon Jay Drive 

Colorado Springs, Colorado 
Terracon Project No. 23195115 

November 8, 2019 

 

INTRODUCTION 

This report presents the results of our subsurface exploration and geotechnical engineering 

services performed for the proposed Mountain View Academy Project to be located at 

Meadowbrook Parkway and Pinyon Jay Drive in Colorado Springs, Colorado.  

The purpose of these services is to provide information and geotechnical engineering 

recommendations relative to: 

■ Subsurface soil conditions 

■ Groundwater levels 

■ Earthwork 

■ Drainage 

■ Lateral earth pressures 

■ Seismic site classification 

■ Foundation design and construction 

■ Floor slab design and construction 

■ Pavement design and construction 

 

 

The geotechnical engineering Scope of Services for this project included the advancement of 

twelve test borings (designated as Boring Nos. B-1 to B-12) to depths ranging from approximately 

5 to 30 feet below existing site grades.  Plans showing the site and boring locations are shown in 

the Site Location and Exploration Plans section.  The results of the laboratory testing performed 

on soil samples obtained from the site during the field exploration are included on the boring logs 

and as separate graphs in the Exploration Results section.   

SITE CONDITIONS 

The following description of site conditions is derived from our site visit in association with the 

field exploration. 

Item Description 

Parcel Information 

The project is located a Meadowbrook Parkway and Pinyon Jay Drive in 

Colorado Springs, Colorado.  

Latitude: 38.8615° N, Longitude: -104.6722° W (approximate) 

See Site Location 
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Item Description 

Existing 

Improvements 

The site of the proposed Mountain View Academy Project appears to be 

relatively undeveloped. However, based on historical images available 

through Google Earth, it appears that mass grading associated with previous 

adjacent development has occurred on the subject parcel. This site is 

bordered to the north by Meadowbrook Parkway, to the east by Pinyon Jay 

drive, to the south by Hanes Drive, and to the west by single-family residential 

homes followed by Meadowbrook parkway.  

Current Ground 

Cover 
Sparse to moderate vegetation and exposed soil.  

Existing Topography 

The site is relatively flat with about 10 feet of elevation change over 300 feet 

based on the provided ALTA survey. Site topography gently slopes down to 

the north.  

Geology 

Based on the geologic map of the area
1
 the subsurface materials beneath the 

site consist of younger eolian sands (Qes1). This geologic unit is Pleistocene 

to Holocene in age (approximately 2.6 million to 14 thousand years ago), and 

generally consists of coarse sands deposited in an arid environment.  

1. Madole, R.F., and Thorson, J.P., 2003, Geologic Map of the Elsmere 7.5 Minute Quadrangle, El Paso County, Colorado; 

Colorado Geological Survey, Open-File Report OF02-02, scale 1:24,000 

PROJECT DESCRIPTION 

Our initial understanding of the project was provided in our proposal and was discussed during 

project planning.  A period of collaboration has transpired since the project was initiated, and our 

final understanding of the project conditions is as follows. 

Item Description 

Information Provided 

Email correspondence between September 30 and October 1, 2019 

Mountain View Charter School Site Layout, undated, received 

electronically on September 30, 2019.  

Mountain View Academy ALTA site survey, dated September 20, 2019 

Project Description 

We understand the project consists of the construction of a new one-to-

two-story school building occupying a footprint of approximately 42,500 

square feet with associated asphalt paved parking lot and landscaping 

areas. 

Building Construction 

We assume the proposed school will be of either brick or CMU construction 

with slab-on-grade floor system supported on shallow reinforced concrete 

foundations. 

Finished Floor Elevation Assumed to be within 3 feet of existing site grades.  

Maximum Loads 

(assumed) 

■ Columns: 100 to 200 kips 

■ Walls: 2 to 5 kips per linear foot (klf) 

■ Slabs: 150 to 200 pounds per square foot (psf) 
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Item Description 

Grading/Slopes 

We assume up to 3 feet of cut and 3 feet of fill will be required to develop 

final grades.  

Final slope angles as steep as 3H:1V (Horizontal: Vertical) no greater 

than 5 feet in height are expected.  

Below-Grade Structures None anticipated 

Free-Standing Retaining 
Walls 

None anticipated. 

Pavements 

We understand that paved drive lands and 165 parking stalls will be 

constructed as part of this project and assume that flexible (asphalt) 

pavement sections are preferred, but that rigid (Portland cement concrete) 

pavement sections may be considered.  

Assumed traffic loading is as follows: 

■ Light Duty: 27,000 Equivalent Single Axel Loads (ESALs) 

■ Heavy Duty: 110,000 ESALs 

The Pavement design period is 20 years.  

GEOTECHNICAL CHARACTERIZATION 

We have developed a general characterization of the subsurface soil and groundwater conditions 

based upon our review of the data and our understanding of the geologic setting and planned 

construction.  The following sections provide our geotechnical characterization.  

The geotechnical characterization forms the basis of our geotechnical calculations and evaluation 

of site preparation, foundation options, and pavement options.  As noted in General Comments, 

the characterization is based upon widely spaced exploration points across the site, and variations 

are likely.  

Typical Profile 

Based on the results of the borings for this exploration, subsurface conditions on the site can be 

generalized as follows: 

Material Description 

Approximate Depth to  

Bottom of Stratum 

below Existing Site Grade 

Relative Density  

Existing fill and possible fill 

materials consisting of poorly 

graded sand with silt and gravel 

About 2 to 6 feet 

Not encountered in Boring 

Nos. B-10 and B-12 

Loose to dense 

Native soil consisting of silty sand 

to poorly graded sand with silt.  
Maximum depth explored  Loose to medium dense  
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Stratification boundaries on the boring logs represent the approximate location of changes in soil 

and material types; in situ, the transition between materials may be gradual.  Further details of 

the borings can be found on the boring logs in the Exploration Results.  

Based on the results of the laboratory testing and our experience in the area, the sand fill materials 

and native sand soils have nil expansive potential. A summary of laboratory test results is included 

in the Exploration Results. 

Groundwater Conditions 

The borings were observed while drilling and upon completion of drilling for the presence and 

level of groundwater.  The water levels encountered in the boreholes can be found on the boring 

logs in Exploration Results, and are summarized below.  

Boring No. 
Shallowest depth to groundwater encountered while or 

upon completion of drilling 
1
 

B-1 None encountered 

B-2 None encountered 

B-3 None encountered 

B-4 None encountered 

B-5 None encountered 

B-6 None encountered 

B-7 None encountered 

B-8 None encountered 

B-9 None encountered 

B-10 None encountered 

B-11 None encountered 

B-12 None encountered 

1. Due to safety concerns, borings were backfilled immediately after completion.  Therefore, subsequent 

groundwater measurements were not obtained. 

 

These observations represent groundwater conditions at the time of the field exploration, and may 

not be indicative of other times or at other locations.  Groundwater levels can be expected to 

fluctuate with varying seasonal and weather conditions.  

Groundwater level fluctuations occur due to seasonal variations in the amount of rainfall, runoff, 

and other factors not evident at the time the borings were performed.  Groundwater levels during 

construction or at other times in the life of the structures may be higher or lower than the levels 

indicated on the boring logs.  The possibility of groundwater level fluctuations should be 

considered when developing the design and construction plans for the project. 
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GEOTECHNICAL OVERVIEW 

Based on subsurface conditions encountered in the borings, the site appears suitable for the 

proposed construction from a geotechnical point of view provided certain precautions and design 

and construction recommendations outlined in this report are followed.  We have identified 

geotechnical conditions that could impact design and construction of the proposed school 

building, pavements, and other site improvements. 

Existing Fill Materials 

Up to about 6 feet of possible fill materials were encountered within the building footprint and in 

portions of the parking areas at the site.  Fill depths presented on the boring logs are approximate 

and the depth, lateral extents, and composition of fill should be expected to vary.  We do not 

possess any information regarding whether the fill was placed under the observation of a 

geotechnical engineer.  Based on the relatively high blow counts and relatively high in-situ dry 

unit weights within portions of the fill when compared to the native soils, it appears the fill was 

placed with some compactive effort. However, without density and water content records 

indicating how the fill was placed, the consistency of the fill may vary, and it is unclear whether 

the fill was placed uniformly across the site for support of structural improvements.  Because of 

this uncertainty, it is our opinion the existing fill should not be used to support foundations, interior 

slabs, exterior slabs-on-grade, or pavement construction without complete removal and 

modification. 

If the owner is willing to accept a higher risk of movement beyond 1-inch for pavements and 

exterior slabs, consideration could be given to over-excavating a portion of the existing fill 

materials below these elements, then processing, moisture conditioning and compacting the 

materials back to subgrade elevation. 

There exists the potential for construction debris and/or domestic trash to be encountered within 

the fill on some portions of the site.  Because construction debris and trash was not observed in 

the borings, the potential for encountering these materials is considered to be low.  The fill 

materials should be observed for the presence of trash and debris during site grading and 

construction. 

We recommend existing fill soils be removed below planned utilities at this site and replaced as 

compacted, structural fill.  Utilities should be designed with restrained joints and designed to 

accommodate potential differential movement should existing fill soils be left in place. 

The existing fill can be reused as engineered fill below foundations, slabs-on-grade, and 

pavements, provided the material meets the requirements of imported soils in the Material Types 

subsection in Earthwork, any deleterious materials are removed, and some movement can be 

tolerated.  Some removal and replacement may be required if unsuitable or soft materials are 

exposed. 
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Loose Soils 

Test boring data indicate that loose soils may be locally present.  Consequently, loose soils could 

be encountered below foundations or other improvements and these conditions will likely require 

some corrective work.  Corrective work could involve removal and re-compaction or replacement, 

in-place soil densification, or deepening footing excavations to suitable bearing materials.  In any 

event, Terracon should be contacted to observe foundation excavations to evaluate bearing 

conditions and to provide guidance concerning corrective work (if needed). 

EARTHWORK 

The following presents recommendations for site preparation, excavation, subgrade preparation, 

and placement of engineered fills on the project.  All earthwork on the project should be observed 

and evaluated by Terracon.   

Site Preparation 

Strip and remove existing vegetation, organics, and other deleterious materials from proposed 

building and pavement areas.  All exposed surfaces should be free of mounds and depressions 

that could prevent uniform compaction. 

Stripped materials consisting of vegetation, unsuitable fills, and organic materials should be 

wasted from the site or used to revegetate landscaped areas or exposed slopes after completion 

of grading operations.   

Where possible, the site should be initially graded to create a relatively level surface to receive fill 

and to provide for a relatively uniform thickness of fill beneath the proposed building and 

improvement areas.  All exposed areas that will receive fill, once properly cleared, should be 

scarified to a minimum depth of 12 inches, conditioned to near optimum moisture content, and 

compacted.  It is imperative the moisture content of prepared materials be protected from moisture 

loss.   

Although evidence of underground facilities such as grease pits, septic tanks, cesspools, and 

basements was not observed during our exploration, such features could be encountered during 

construction.  If unexpected fills or underground facilities are encountered, such features should 

be removed and the excavation thoroughly cleaned prior to backfill placement and/or construction. 

It is anticipated that excavations for the proposed construction can be accomplished with 

conventional earthmoving equipment.   

Depending upon depth of excavation and seasonal conditions, groundwater may be encountered 

in excavations on the site.  Groundwater seeping into excavations at this site could most likely be 

controlled by shallow trenches leading to a sump pit where the water could be removed by 

pumping. 
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The stability of subgrade soils may be affected by precipitation, repetitive construction traffic, or 

other factors.  If unstable conditions are encountered or develop during construction, workability 

may be improved by over-excavation of wet zones and mixing these soils with crushed gravel.  

Use of geotextiles could also be considered as a stabilization technique.  Lightweight excavation 

equipment may be required to reduce subgrade pumping. 

Material Types 

Fill required to achieve design grades should be classified as structural fill and general fill. 

Structural fill is material used below or within 10 feet of structures and within 12 inches of drive 

lane and parking area subgrade. General fill is material used to achieve grade outside of these 

areas. Earthen materials used for structural and general fill should meet the following material 

property requirements: 

Fill Type 
1,2

 USCS Classification Acceptable location for placement 

On-site sand soils  SP-SM, SM 

On-site sand soils are considered suitable for reuse as 

structural fill below foundation, slab, and pavement areas 

and as general fill for this project.   

Imported soils Varies 

Imported soils meeting the gradation outlined herein can 

be considered acceptable for use as structural fill beneath 

slabs and pavements. 

1. Controlled, compacted fill should consist of approved materials that are free of organic matter and debris.  

Frozen material should not be used, and fill should not be placed on a frozen subgrade.  A sample of each 

material type should be submitted to the geotechnical engineer for evaluation. 

2. Care should be taken during the fill placement process to avoid zones of dis-similar fill.  Improvements 

constructed over varying fill types are at a higher risk of differential movement compared to improvements 

over a uniform fill zone.   

 

Imported soils for use as structural and/or general fill should conform to the following: 

Gradation Percent finer by weight (ASTM C136) 

3” 100 

No. 4 Sieve 50-100 

No. 200 Sieve 0-25 

 

Soil Properties Value 

Liquid Limit 
Non-plastic 

Plastic Index 
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Compaction Requirements 

Engineered fill should be placed and compacted in horizontal lifts, using equipment and 

procedures that will produce recommended moisture contents and densities throughout the lift.  

Structural and general fill should meet the following compaction requirements:   

Item Structural and General Fill 

Maximum lift 

thickness 

8 inches or less in loose thickness when heavy, self-propelled compaction 

equipment is used 

4 to 6 inches in loose thickness when hand-guided equipment (i.e. jumping 

jack, plate compactor) is used  

Minimum 

compaction 

requirements 
1, 2, 3

 

95% of the materials maximum dry density for foundations, slabs, and at depths 

greater than 12 inches below pavements 

98% of the materials maximum dry density for the upper 12 inches of pavement 

subgrade 

Water content 

range 
2, 4

 
Within three percent of optimum water content (granular soils) 

1. We recommend that engineered fill be tested for water content and compaction during placement.  Should 

the results of the in-place density tests indicate the specified water or compaction limits have not been met, 

the area represented by the test should be reworked and retested as required until the specified water and 

compaction requirements are achieved. 

2. Maximum dry density and optimum water content as determined by the Modified Proctor test (D1557). 

3. If the granular material is a coarse sand or gravel, or of a uniform size, or has a low fines content, 

compaction comparison to relative density may be more appropriate. In this case, granular materials should 

be compacted to at least 70% relative density (ASTM D4253 and D4254).   

4. Water levels should be maintained low enough to allow for satisfactory compaction to be achieved without 

the compacted fill material becoming unstable under the weight of construction equipment or during proof-

rolling.  Indications of unstable soil can include pumping or rutting. 

 

Excavation 

Excavations into the subsurface soils will encounter a variety of conditions.  The individual 

contractor(s) is responsible for designing and constructing stable, temporary excavations as 

required to maintain stability of both the excavation sides and bottom.  All excavations should be 

sloped or shored in the interest of safety following local and federal regulations, including current 

Occupational Safety and Health Administration (OSHA) excavation and trench safety standards. 

Soils penetrated by the proposed excavations may vary significantly across the site.  The soil 

classifications are based solely on the materials encountered in the exploratory borings.  The 

contractor should verify that similar conditions exist throughout the proposed area of excavation.  

If different subsurface conditions are encountered at the time of construction, the actual conditions 
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should be evaluated to determine any excavation modifications necessary to maintain safe 

conditions. 

Grading and Drainage 

All grades must be adjusted to provide positive drainage away from the building during 

construction and maintained throughout the life of the proposed project.  Infiltration of water into 

utility or foundation excavations must be prevented during construction.  Landscaped irrigation 

adjacent to the foundation systems should be minimized or eliminated.  Water permitted to pond 

near or adjacent to the perimeter of the structure (either during or post-construction) can result in 

significantly higher soil movements than those discussed in this report.  As a result, any 

estimations of potential movement described in this report cannot be relied upon if positive 

drainage is not obtained and maintained, and water is allowed to infiltrate the fill and/or subgrade.    

Permanent grades should be sloped at a minimum of 10 percent grade for at least 10 feet beyond 

the perimeter of the building.  Asphalt pavement or concrete flatwork should be sloped at a 

minimum of 2 percent beyond the building perimeters for the life of the building.  Where Americans 

with Disabilities Act (ADA) or other requirements or existing site features limit the gradient, slopes 

on the order of ½ to 1 percent minimum may be necessary to comply with the ADA, but do 

increase the risk of unanticipated movement.  Backfill against footings, exterior walls, and in utility 

and sprinkler line trenches should be compacted in accordance with recommendations in this 

report and free of all construction debris to reduce the possibility of water infiltration.  After building 

construction and prior to project completion, we recommend that verification of final grading be 

performed to document that positive drainage, as described above, has been achieved. 

Where paving or flatwork abuts the structure, care should be taken that joints are properly sealed 

and maintained to prevent the infiltration of surface water. 

Landscape or xeriscape areas within 10 feet of the foundation systems shall not be hindered by 

landscape edging, grade variations, or vegetation.  In addition, consideration should be given to 

snow removal practices that will minimize the stockpiling of snow in planter and landscaped areas 

adjacent to structural improvements. 

Planters located adjacent to the structure should be watertight.  Sprinkler mains and spray heads 

should be located a minimum of 10 feet away from the building lines.  Where drip line irrigation is 

located near the building, we recommend that drip line irrigation systems be located at least 5 feet 

from the outside edge of the foundations.  Roof drains should discharge on pavements or be 

extended away from the structure a minimum of 10 feet through the use of splash blocks or 

downspout extensions.   

Trees or other vegetation whose root systems have the ability to remove excessive moisture from 

the subgrade and foundation soils should not be planted next to the building.  Trees and shrubbery 

should be kept away from the exterior edges of foundations, a distance at least equal to their 

expected mature height. 
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Earthwork Construction Considerations 

Upon completion of grading operations, care should be taken to maintain the moisture content of 

the subgrade prior to construction of foundations, slabs-on-grade, pavements, and other structural 

elements.  Construction traffic over prepared subgrade should be minimized and avoided to the 

extent practical.   

The site should also be graded to prevent ponding of surface water on prepared subgrade or in 

excavations.  Water collecting over or adjacent to construction areas should be removed. If the 

subgrade freezes, desiccates, saturates, or is disturbed, the affected material should be removed, 

or the materials should be scarified, moisture conditioned, and recompacted prior to foundation, 

floor slab and pavement construction. 

The geotechnical engineer should be retained during the construction phase of the project to 

observe earthwork and to perform necessary tests and observations during over-excavation 

operations, excavations, subgrade preparation; proof-rolling; placement and compaction of 

controlled compacted fills; backfilling of excavations into the completed subgrade, and just prior 

to construction of building foundations and floor slabs. 

SHALLOW FOUNDATIONS 

Based upon the results of the field exploration and laboratory testing program for this exploration, 

the following foundation systems were evaluated for use in supporting the proposed building: 

■ Spread footing foundations on new engineered fill. 

 

Spread Footing Foundation Recommendations 

Spread footing foundations may be considered for support of the proposed building when 

constructed on a 3-foot zone of new engineered fill, provided the potential for about 1-inch of 

movement can be tolerated.  New fill materials beneath foundations should be placed and 

compacted as outlined in the Earthwork section of this report. 

Design recommendations for spread footing foundation systems are presented in the following 

table and paragraphs. 

Description Value 

Thickness of Zone of New Engineered Fill 
Minimum of 3 feet below and beyond 

bottom of lowest foundation element 

Lateral Extent of Zone of New Engineered Fill 10 feet outside building footprint 

Supporting Stratum New engineered fill 

Maximum Allowable Bearing Pressure 
1,2

 2,500 psf 
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Description Value 

Coefficient of Friction (Sliding) 0.4 

Minimum Footing Dimensions  
Isolated footings: 24 inches 

Continuous footings: 18 inches 

Maximum Footing Dimensions 
Isolated footings:  8 feet 

Continuous footings:  3½ feet  

Minimum Embedment Below Finished Grade for Frost 

Protection 
3
 

30 inches 

Approximate Total Movement 
4
 About 1 inch 

Estimated Differential Movement 
4,5

 About ½ to ¾ inch 

1. The recommended maximum allowable bearing pressure assumes that any existing fill or lower strength 

soils, if encountered, will be excavated and replaced with engineered fill. 

2. The maximum allowable soil bearing pressure can be increased by 1/3 for transient loading conditions.  

3. For perimeter footings, footings beneath unheated areas, and footings that will be exposed to freezing 

conditions during construction.  Interior footings may bottom at a minimum depth of 12 inches below finished 

grade in heated areas. 

4. Value provided is based on our project understanding noted in the Project Description.  Foundation 

movement will depend upon the variations within the subsurface soil profile, the structural loading 

conditions, the embedment depth of the footings, the thickness of engineered fill, the quality of the 

earthwork operations and footing construction, and maintaining uniform soil water content throughout the 

life of the structure. The estimated movements are based on maintaining uniform soil water content during 

the life of the structure.  Additional foundation movements could occur if water from any source infiltrates 

the foundation soils; therefore, proper drainage and irrigation practices should be incorporated into the 

design and operation of the facility.  Failure to maintain soil water content and positive drainage will nullify 

the movement estimates provided above. 

5. Footings should be proportioned on the basis of equal total dead load pressure to reduce differential 

movement between adjacent footings. 

 

Foundation Construction Considerations 

Unstable subgrade conditions should be observed by the geotechnical engineer to assess the 

subgrade and provide suitable alternatives for stabilization.  Stabilized areas should be proofrolled 

prior to continuing construction to assess the stability of the subgrade. 

Over-excavation for structural fill placement below footings should be conducted as shown below. 

The over-excavation should be backfilled up to the footing base elevation with structural fill placed 

as recommended in the Earthwork section. 
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The base of all foundation excavations should be free of water and loose soil prior to concrete 

placement.  Concrete should be placed soon after excavating to reduce bearing soil disturbance.  

Should the soils at bearing level become excessively dry, disturbed or saturated, or frozen, the 

affected soil should be removed prior to placing concrete. 

Footings, foundations, and masonry walls should be detailed and reinforced as necessary to 

reduce the potential for distress caused by differential foundation movement.  The use of joints at 

openings or other discontinuities in masonry walls is recommended. 

SEISMIC CONSIDERATIONS 

The following table presents the seismic site classification based on the 2015 International 

Building Code (IBC), and the subsurface conditions encountered within the borings: 

Code Used Site Classification 

2015 International Building Code (IBC) 
1,2

 D  

1. In general accordance with the 2015 International Building Code, Section 1613.3.2. 

2. The 2015 International Building Code (IBC) requires a site subsurface profile determination extending a 

depth of 100 feet for seismic site classification.  The current scope requested does not include the required 

100-foot subsurface profile determination.  The deepest boring of this exploration extended to a maximum 

depth of about 30½ feet and this seismic site class definition considers that similar subsurface conditions 

exist below the maximum depth of the subsurface exploration. 
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FLOOR SLABS 

Interior Floors 

Design parameters for floor slabs assume the requirements for Earthwork have been followed. 

Specific attention should be given to positive drainage away from the structure.  

Floor Slab Design Parameters 

Item Description 

Floor Slab Support 
1
 

■ Minimum 3 feet of compacted structural fill placed on firm, native soil. 

■ Recommend removal and replacement of existing fill soils below and a 

minimum of 10 feet beyond edges of floor slabs. 

Estimated Modulus of 

Subgrade Reaction 
2
 

100 pounds per square inch per inch (psi/in) for point loads 

1. Floor slabs should be structurally independent of building footings or walls to reduce the possibility of floor 

slab cracking caused by differential movements between the slab and foundation. 

2. Modulus of subgrade reaction is an estimated value based upon our experience with the subgrade 

condition, the requirements noted in Earthwork, and the floor slab support as noted in this table. It is 

provided for point loads. For large area loads the modulus of subgrade reaction would be lower.  

 

Additional floor slab design and construction recommendations are as follows: 

■ Positive separations and/or isolation joints should be provided between slabs and all 

foundations, columns, or utility lines to allow independent movement. 

■ Control joints should be provided in slabs to control the location and extent of cracking.  

■ Interior trench backfill placed beneath slabs should be compacted in accordance with 

recommended specifications described previously. 

■ The use of a vapor retarder should be considered beneath concrete slabs on grade that 

will be covered with wood, tile, carpet, or other moisture sensitive or impervious coverings, 

or when the slab will support equipment sensitive to moisture.  When conditions warrant 

the use of a vapor retarder, the slab designer and slab contractor should refer to ACI 302 

for procedures and cautions regarding the use and placement of a vapor retarder. 

■ Floor slabs should not be constructed on frozen subgrade. 

■ Other design and construction considerations, as outlined in Section 302.1R of the ACI 

Design Manual, are recommended. 

 

Movements of slab-on-grades using the above outlined technique will likely be reduced and tend 

to be more uniform.  The estimates outlined previously assume that the other recommendations 

in this report are followed.  Additional movement could occur should the subsurface soils become 

wetted , which could result in potential excessive movement causing uneven floor slabs and 

severe cracking.  This could be due to over watering of landscaping, poor drainage, improperly 

functioning drain systems, and/or broken utility lines.  Therefore, it is imperative that the 
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recommendations outlined in this section and in the Grading and Drainage subsection of 

Earthwork be followed. 

Floor Slab Construction Considerations 

Finished subgrade, within and for at least 10 feet beyond the floor slab, should be protected from 

traffic, rutting, or other disturbance and maintained in a relatively moist condition until floor slabs are 

constructed.  If the subgrade should become damaged or desiccated prior to construction of floor 

slabs, the affected material should be removed and structural fill should be added to replace the 

resulting excavation.  Final conditioning of the finished subgrade should be performed immediately 

prior to placement of the floor slab support course.  

The Geotechnical Engineer should approve the condition of the floor slab subgrades immediately 

prior to placement of the floor slab support course, reinforcing steel, and concrete.  Attention should 

be paid to high traffic areas that were rutted and disturbed earlier, and to areas where backfilled 

trenches are located.   

EXTERIOR FLATWORK 

We recommend that existing fill soils be removed and replaced as compacted, structural fill prior 

to exterior flatwork construction.  If the owner is willing to accept an increased risk of movement 

beyond 1-inch, exterior slabs-on-grade and flatwork can be constructed on at least 2 feet of over-

excavated moisture conditioned and compacted structural fill.  New fill materials beneath exterior 

slabs should be placed and compacted as outlined in the Earthwork section of this report. 

Additional slab design and construction recommendations are as follows: 

■ Minimizing moisture increases in the backfill. 

■ Controlling moisture-density during placement of backfill. 

■ Positive separations and/or isolation joints should be provided between exterior slabs and 

the building to allow independent movement. 

■ Control joints should be provided in slabs to control the location and extent of cracking.  

■ Exterior slabs should not be constructed on frozen subgrade 

■ Other design and construction considerations, as outlined in Section 302.1R of the ACI 

Design Manual, are recommended. 

 

Movements of exterior slabs-on-grade using the above technique will likely be reduced and tend 

to be more uniform.  Additional movement could occur should the subsurface soils become 

wetted, which could result in potential excessive movement causing uneven exterior slabs and 

severe cracking.  This could be due to over watering of landscaping, poor drainage, and/or broken 

utility lines.  Therefore, it is imperative that the recommendations outlined in the Grading and 

Drainage subsection of Earthwork be followed. 
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LATERAL EARTH PRESSURES 

Below-grade walls or free-standing retaining walls are not anticipated for this project; however, 

we have included lateral earth pressures recommendations in case plans should change.  

Reinforced concrete walls with unbalanced backfill levels on opposite sides should be designed 

for earth pressures at least equal to those indicated in the following table.  Earth pressures will be 

influenced by structural design of the walls, conditions of wall restraint, methods of construction 

and/or compaction and the strength of the materials being restrained.  Two wall restraint 

conditions are shown.  Active earth pressure is commonly used for design of free-standing 

cantilever retaining walls and assumes wall movement.  The "at-rest" condition assumes no wall 

movement.  The recommended design lateral earth pressures do not include a factor of safety 

and do not provide for possible hydrostatic pressure on the walls. 

 

Earth Pressure 

Conditions 

Lateral Earth 

Pressure 

Coefficient 

Equivalent Fluid 

Density (pcf) 

Surcharge 

Pressure, p1 (psf) 

Earth Pressure, 

p2 (psf) 

Active (Ka) Sand – 0.33 40  (0.33)S  (40)H 

At-Rest (Ko) Sand – 0.50 60  (0.50)S  (60)H 

Passive (Kp) Sand – 3.00 360 --- --- 

 

Applicable conditions to the above include: 

 

■ For active earth pressure, wall must rotate about base, with top lateral movements of about 

0.002 H to 0.004 H, where H is wall height 

■ For passive earth pressure to develop, wall must move horizontally to mobilize resistance. 

■ Uniform surcharge, where S is surcharge pressure 

■ In-situ soil backfill weight a maximum of 120 pcf 
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■ Horizontal backfill, compacted to at least 95 percent of standard Proctor maximum dry 

density 

■ Loading from heavy compaction equipment not included 

■ No hydrostatic pressures acting on wall 

■ No dynamic loading 

■ No safety factor included in soil parameters 

 

Subsurface Drainage for Below-Grade Walls 

A perforated rigid plastic drain line installed behind the base of walls and extends below adjacent 

grade is recommended to prevent hydrostatic loading on the walls. The invert of a drain line 

around a below-grade building area or exterior retaining wall should be placed near foundation 

bearing level. The drain line should be sloped to provide positive gravity drainage to daylight or 

to a sump pit and pump. The drain line should be surrounded by free-draining granular material 

having less than 5% passing the No. 200 sieve, such as No. 57 aggregate. The free-draining 

aggregate should be encapsulated in a filter fabric. The granular fill should extend to within 2 feet 

of final grade, where it should be capped with compacted cohesive fill to reduce infiltration of 

surface water into the drain system.   

 

As an alternative to free-draining granular fill, a pre-fabricated drainage structure may be used. A 

pre-fabricated drainage structure is a plastic drainage core or mesh which is covered with filter 

fabric to prevent soil intrusion, and is fastened to the wall prior to placing backfill. The preceding 

data are applicable only to cast-in-place concrete or modular block walls up to 5 feet in height.  If 

taller single walls, tiered walls, or Mechanically Stabilized Earth (MSE) walls will be 

included in the proposed development, additional site-specific studies and laboratory 

testing will be required.  In addition, the wall designer should perform standard wall design 

practices including analysis for overturning, sliding, bearing capacity, and global stability, and 

results of these analyses should be provided for our review.  Additional sampling, laboratory 

testing and document review associated with retaining walls is beyond the original scope of work 

but can be performed as a separate scope, for a separate fee. 
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PAVEMENTS 

Design of privately maintained pavements for the project has been based on the procedures 

outlined by the Asphalt Institute (AI) and the American Concrete Institute (ACI).  

We recommend that existing fill soils in pavement areas be removed and replaced as compacted, 

structural fill.  If the owner is willing to accept a higher risk of movement beyond 1-inch for 

pavements, consideration could be given to over-excavating a minimum of 2 feet of the existing 

fill materials, then processing, moisture conditioning and compacting the materials back to 

subgrade elevation. 

Design Traffic 

We assumed the following design parameters for Asphalt Institute flexible pavement thickness 

design: 

■ Automobile Parking Areas 

o Parking stalls and parking lots for cars and pick-up trucks, up to 50 stalls  

■ Main Traffic Corridors 

o Parking lots with a maximum of 5 trucks per day 

■ Subgrade Soil Characteristics 

o USCS Classification – SP-SM to SM (good subgrade) 

 

We assumed the following design parameters for ACI rigid pavement thickness design based 

upon the average daily truck traffic (ADTT): 

■ Automobile Parking Areas 

o ACI Category A-1: Automobile parking with an ADTT of 1 over 20 years 

■ Main Traffic Corridors 

o ACI Category B: Commercial entrance and service lanes with an ADTT of 25 over 

20 years  

■ Subgrade Soil Characteristics 

o USCS Classification – SP-SM to SM (good support) 

■ Concrete modulus of rupture value of 600 psi 

 

We should be contacted to confirm and/or modify the recommendations contained herein if actual 

traffic volumes differ from the assumed values shown above.  

Subgrade Soils 

Based on subgrade soil Unified Soil Classifications of SP-SM to SM, AI classifies the subgrade 

soil as good, while ACI classifies the subgrade soil as good support.   
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Recommended Minimum Pavement Sections and Materials 

Recommended alternatives for flexible and rigid pavements are summarized for each traffic area 

as follows: 

Traffic Area 

A
lt

e
rn

a
ti

v
e
 Preliminary Pavement Thickness (Inches) 

Asphalt  

Concrete  

Surface 

Aggregate  

Base  

Course 

Portland 

 Cement  

Concrete 

Total 

Automobile Parking  

(AI Class I and ACI Category A) 

A 4 6 -- 10 

B -- -- 5 5 

Main Traffic Corridors 

 (AI Class III and ACI Category B) 

A 5 6 -- 11 

B -- -- 6 6 

 

Each alternative should be investigated with respect to current material availability and economic 

conditions.  A minimum 7-inch thickness of rigid reinforced concrete pavement is recommended 

at the location of dumpsters where trash trucks park and load, and in areas of tight turning radius. 

Concrete pavement joint spacing and reinforcement should be in accordance with specifications 

in ACI 330R-08. 

For analysis of pavement costs, the following specifications should be considered for each 

pavement component: 

Pavement Component Colorado Department of Transportation Criteria 

Asphalt Concrete Surface Grading S or SX 

Aggregate Base Course Class 5 or 6 

Portland Cement Concrete Class P 

 

Drainage Adjacent to Pavements 

To reduce pavement distress due to wetting of the subgrade in areas of water intensive 

landscaping or other nearby water sources (if aggregate base course is used) located adjacent 

to pavements, edge drains should be considered. 

Pavement Maintenance 

Future performance of pavements constructed at this site will be dependent upon several factors, 

including: 

■ Maintaining stable moisture content of the subgrade soils both before and after pavement 

construction. 
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■ Providing for a planned program of preventative maintenance. 

 

The performance of all pavements can be enhanced by minimizing excess moisture, which can 

reach the subgrade soils.  The following recommendations should be implemented: 

■ Site grading at a minimum 2 percent grade onto or away from the pavements. 

■ Water should not be allowed to pond behind curbs. 

■ Compaction of any utility trenches for landscaped areas to the same criteria as the 

pavement subgrade. 

■ Sealing all landscaped areas in or adjacent to pavements, or providing drains to reduce 

the risk of moisture migration to subgrade soils. 

■ Placing compacted backfill against the exterior side of curb and gutter. 

■ Placing curb, gutter, and/or sidewalk directly on subgrade soils without the use of base 

course materials. 

 

Preventative maintenance should be planned and provided for an ongoing pavement 

management program in order to enhance future pavement performance.  Preventative 

maintenance activities are intended to slow the rate of pavement deterioration. 

Preventative maintenance consists of both localized maintenance (e.g. crack sealing and 

patching) and global maintenance (e.g. surface sealing).  Preventative maintenance is usually the 

first priority when implementing a planned pavement maintenance program. 

Pavement Construction Considerations 

Site grading is generally accomplished early in the construction phase.  However, as construction 

proceeds, the subgrade may be disturbed due to utility excavations, construction traffic, 

desiccation, or rainfall.  As a result, the pavement subgrade may not be suitable for pavement 

construction and corrective action will be required.  The subgrade should be carefully evaluated 

at the time of pavement construction for signs of disturbance or excessive rutting.  If disturbance 

has occurred, pavement subgrade areas should be reworked, moisture conditioned, and properly 

compacted to the recommendations in this report immediately prior to paving.  

We recommend the pavement areas be rough graded and then thoroughly proofrolled with a 

loaded tandem axle dump truck prior to final grading and paving.  Particular attention should be 

paid to high traffic areas that were rutted and disturbed earlier and to areas where backfilled 

trenches are located.  Areas where unsuitable conditions are located should be repaired by 

removing and replacing the materials with properly compacted fills.  All pavement areas should 

be moisture conditioned and properly compacted to the recommendations in this report 

immediately prior to paving. 

The placement of a partial pavement thickness for use during construction is not recommended 

without a detailed pavement analysis incorporating construction traffic.  In addition, if the actual 
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traffic varies from the assumptions outlined above, we should be contacted to confirm and/or 

modify the pavement thickness recommendations outlined above.  

CORROSIVITY 

The following table lists the results of laboratory water-soluble sulfate, pH, and electrical resistivity 

testing performed on samples obtained during our field exploration.  These values may be used 

to estimate potential corrosive characteristics of the on-site soils with respect to contact with the 

various underground materials which will be used for project construction. 

Boring No. 
Sample Depth 

(feet) 

Water-Soluble 

Sulfate 
1
 

(ppm) 

pH 
Electrical Resistivity 

(ohm-cm) 

B-3 1 – 5 99 8.05 6,063 

1. Results of water-soluble sulfate testing indicate that sample of the on-site soils has an exposure class of S0 

when classified in accordance with Table 19.3.1.1 of the American Concrete Institute (ACI) Design Manual.  

The results of the testing indicate ASTM Type I Portland Cement is suitable for project concrete in contact 

with on-site soils.  However, if there is no (or minimal) cost differential, use of ASTM Type II Portland Cement 

is recommended for additional sulfate resistance of construction concrete.  Concrete should be designed in 

accordance with the provisions of the ACI Design Manual, Section 318, Chapter 19. 

GENERAL COMMENTS 

Our analysis and opinions are based upon our understanding of the project, the geotechnical 

conditions in the area, and the data obtained from our site exploration.  Natural variations will 

occur between exploration point locations or due to the modifying effects of construction or 

weather.  The nature and extent of such variations may not become evident until during or after 

construction.  Terracon should be retained as the Geotechnical Engineer, where noted in this 

report, to provide observation and testing services during pertinent construction phases.  If 

variations appear, we can provide further evaluation and supplemental recommendations.  If 

variations are noted in the absence of our observation and testing services on-site, we should be 

immediately notified so that we can provide evaluation and supplemental recommendations.  

Our Scope of Services does not include either specifically or by implication any environmental or 

biological (e.g., mold, fungi, bacteria) assessment of the site or identification or prevention of 

pollutants, hazardous materials, or conditions.  If the owner is concerned about the potential for 

such contamination or pollution, other studies should be undertaken. 

Our services and any correspondence or collaboration through this system are intended for the 

sole benefit and exclusive use of our client for specific application to the project discussed and 

are accomplished in accordance with generally accepted geotechnical engineering practices with 

no third-party beneficiaries intended.  Any third-party access to services or correspondence is 
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solely for information purposes to support the services provided by Terracon to our client.  

Reliance upon the services and any work product is limited to our client, and is not intended for 

third parties.  Any use or reliance of the provided information by third parties is done solely at their 

own risk.  No warranties, either express or implied, are intended or made.  

Site characteristics as provided are for design purposes and not to estimate excavation cost.  Any 

use of our report in that regard is done at the sole risk of the excavating cost estimator as there 

may be variations on the site that are not apparent in the data that could significantly impact 

excavation cost.  Any parties charged with estimating excavation costs should seek their own site 

characterization for specific purposes to obtain the specific level of detail necessary for costing.  

Site safety, and cost estimating including, excavation support, and dewatering 

requirements/design are the responsibility of others.  If changes in the nature, design, or location 

of the project are planned, our conclusions and recommendations shall not be considered valid 

unless we review the changes and either verify or modify our conclusions in writing. 
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EXPLORATION AND TESTING PROCEDURES 

Field Exploration 

Boring Layout and Elevations: The locations of the borings are presented in the Site Location 

and Exploration Plans.  The borings were located in the field by overlaying the site plan on 

Google Earth, recording the latitude and longitude coordinates, and staking the borings using a 

handheld, recreational-grade GPS unit.  The accuracy of the latitude and longitude values is 

typically about +/- 25 feet when obtaining the values using this method.  The accuracy of the 

boring locations and elevations should only be assumed to the level implied by the methods used. 

Subsurface Exploration Procedures: The borings were drilled with a CME-55 truck-mounted 

rotary drill rig with solid-stem augers.  During the drilling operations, lithologic logs of the borings 

were recorded by the field engineer.  Relatively undisturbed samples were obtained at selected 

intervals utilizing a 2-inch outside diameter standard split spoon sampler and a 3-inch outside 

diameter modified Dames & Moore barrel sampler.  Bulk samples were obtained from auger 

cuttings.  Penetration resistance values were recorded in a manner similar to the standard 

penetration test (SPT).  This test consists of driving the sampler into the ground with a 140-pound 

hammer free falling through a distance of 30 inches.  The number of blows required to advance 

the barrel sampler 12 inches (18 inches for standard split-spoon samplers, final 12 inches are 

recorded) or the interval indicated is recorded and can be correlated to the standard penetration 

resistance value (N-value).  The blow count values are indicated on the boring logs at the 

respective sample depths, barrel sampler blow counts are not considered N-values. 

An automatic hammer was used to advance the samplers in the borings performed on this site.  A 

greater efficiency is typically achieved with the automatic hammer compared to the conventional 

safety hammer operated with a cathead and rope.  Published correlations between the SPT values 

and soil properties are based on the lower efficiency cathead and rope method.  This higher efficiency 

affects the standard penetration resistance blow count value by increasing the penetration per 

hammer blow over what would be obtained using the cathead and rope method.  The effect of the 

automatic hammer's efficiency has been considered in the interpretation and analysis of the 

subsurface information for this report. 

Groundwater measurements were obtained in the borings at the time of drilling.  Due to safety 

concerns, the borings were backfilled with auger cuttings after drilling.  Some settlement of the 

backfill may occur and should be repaired as soon as possible. 

Laboratory Testing 

Samples retrieved during the field exploration were returned to the laboratory for observation by 

the project geotechnical engineer, and were classified in general accordance with the Unified Soil 

Classification System presented in the Supporting Information.   
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At this time, an applicable laboratory-testing program was formulated to determine engineering 

properties of the subsurface materials.  Following the completion of the laboratory testing, the 

field descriptions were confirmed or modified as necessary, and the boring logs were prepared.  

The boring logs are included in the Exploration Results. 

Laboratory test results are included in the Exploration Results.  These results were used for the 

geotechnical engineering analyses and the development of foundation, earthwork, and pavement 

recommendations.  All laboratory tests were performed in general accordance with the applicable 

local or other accepted standards. 

Selected soil samples were tested for the following engineering properties: 

 

■ Water content 

■ Dry density 

■ Grain size distribution 

■ Atterberg limits  

■ Consolidation/expansion 

■ Electrical resistivity 

■ Water-soluble sulfate content 

■ pH  
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SITE LOCATION AND EXPLORATION PLANS 

 

Contents: 

Site Location Plan 

Exploration Plan with Project Overlay 

Exploration Plan with ALTA Overlay 

 

Note: All attachments are one page unless noted above. 
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TOPOGRAPHIC MAP IMAGE COURTESY OF THE U.S. GEOLOGICAL SURVEY 
QUADRANGLES INCLUDE: FALCON NW, CO (1/1/1994) and ELSMERE, CO 

(1/1/1994). 

DIAGRAM IS FOR GENERAL LOCATION ONLY, AND IS 
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EXPLORATION RESULTS 

 

Contents: 

Boring Logs (Boring Nos. B-1 to B-12) 

Grain Size Distribution (2 pages) 

Consolidation/Expansion (2 Pages) 

Results of Corrosion Analysis 

Note: All attachments are one page unless noted above. 
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Surface Elev.: 6477 (Ft.)
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Advancement Method:
4" Solid Stem Auger

Abandonment Method:
Borings backfilled with soil cuttings upon completion.

Notes:

Project No.: 23195115

Drill Rig: CME-45

BORING LOG NO. B-2
National Heritage AcademiesCLIENT:
Grand Rapids, MI

Driller: Unlimited Access

Boring Completed: 10-14-2019

PROJECT:  Mountain View Academy

Elevations were interpolated from a topographic site
plan.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Hames Drive and Pinyon Jay Drive
                    Colorado Springs, CO
SITE:

Boring Started: 10-14-2019

4172 Center Park Dr
Colorado Springs, CO

WATER LEVEL OBSERVATIONS
Groundwater not encountered

S
A

M
P

LE
 T

Y
P

E



10-16

13-14

4-5

4-4

6-8

6-6-7
N=13

6-6-6
N=12

5-6-7
N=13

8

5

6

5

13

11

12

14

115

111

102

102

103

FILL - POORLY GRADED SAND WITH SILT (SP-SM), fine grained,
dark brown, medium dense

POORLY GRADED SAND WITH SILT (SP-SM), fine grained, brown,
loose

light brown below 9 feet

SILTY SAND (SM), fine grained, light brown, loose to medium dense

Boring Terminated at 30.5 Feet

6.0

12.0

30.5

6470

6464

6445.5

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan
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Advancement Method:
4" Solid Stem Auger

Abandonment Method:
Borings backfilled with soil cuttings upon completion.

Notes:

Project No.: 23195115

Drill Rig: CME-45

BORING LOG NO. B-3
National Heritage AcademiesCLIENT:
Grand Rapids, MI

Driller: Unlimited Access

Boring Completed: 10-14-2019

PROJECT:  Mountain View Academy

Elevations were interpolated from a topographic site
plan.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Hames Drive and Pinyon Jay Drive
                    Colorado Springs, CO
SITE:

Boring Started: 10-14-2019

4172 Center Park Dr
Colorado Springs, CO

WATER LEVEL OBSERVATIONS
Groundwater not encountered
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9-7

4-4
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7-5-7
N=12
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107

POORLY GRADED SAND (SP-SM), with gravel, fine grained, brown to
dark brown, loose to medium dense

SILTY SAND (SM), with gravel, fine to coarse grained, light brown, loose
to medium dense

Boring Terminated at 20.5 Feet

6.0

20.5

6469

6454.5

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 38.8616° Longitude: -104.6725°
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DEPTH ELEVATION (Ft.)

Surface Elev.: 6475 (Ft.)

Page 1 of 1

Advancement Method:
4" Solid Stem Auger

Abandonment Method:
Borings backfilled with soil cuttings upon completion.

Notes:

Project No.: 23195115

Drill Rig: CME-45

BORING LOG NO. B-4
National Heritage AcademiesCLIENT:
Grand Rapids, MI

Driller: Unlimited Access

Boring Completed: 10-14-2019

PROJECT:  Mountain View Academy

Elevations were interpolated from a topographic site
plan.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Hames Drive and Pinyon Jay Drive
                    Colorado Springs, CO
SITE:

Boring Started: 10-14-2019

4172 Center Park Dr
Colorado Springs, CO

WATER LEVEL OBSERVATIONS
Groundwater not encountered
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FILL - POORLY GRADED SAND WITH SILT (SP-SM), fine grained,
dark brown, medium dense

SILTY SAND (SM), fine grained, brown to dark brown, very loose to
medium dense

light brown below 9 feet

Boring Terminated at 30.5 Feet

6.0

30.5

6472

6447.5

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 38.8618° Longitude: -104.6722°
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DEPTH ELEVATION (Ft.)

Surface Elev.: 6478 (Ft.)
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Advancement Method:
4" Solid Stem Auger

Abandonment Method:
Borings backfilled with soil cuttings upon completion.

Notes:

Project No.: 23195115

Drill Rig: CME-45

BORING LOG NO. B-5
National Heritage AcademiesCLIENT:
Grand Rapids, MI

Driller: Unlimited Access

Boring Completed: 10-14-2019

PROJECT:  Mountain View Academy

Elevations were interpolated from a topographic site
plan.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Hames Drive and Pinyon Jay Drive
                    Colorado Springs, CO
SITE:

Boring Started: 10-14-2019

4172 Center Park Dr
Colorado Springs, CO

WATER LEVEL OBSERVATIONS
Groundwater not encountered
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NP

FILL - POORLY GRADED SAND WITH SILT (SP-SM), fine grained,
dark brown to gray, medium dense

SILTY SAND (SM), fine grained, brown, loose to medium dense

light brown below 9 feet

Boring Terminated at 20.5 Feet

6.0

20.5

6471

6456.5

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 38.862° Longitude: -104.6719°
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DEPTH ELEVATION (Ft.)

Surface Elev.: 6477 (Ft.)
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Advancement Method:
4" Solid Stem Auger

Abandonment Method:
Borings backfilled with soil cuttings upon completion.

Notes:

Project No.: 23195115

Drill Rig: CME-45

BORING LOG NO. B-6
National Heritage AcademiesCLIENT:
Grand Rapids, MI

Driller: Unlimited Access

Boring Completed: 10-14-2019

PROJECT:  Mountain View Academy

Elevations were interpolated from a topographic site
plan.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Hames Drive and Pinyon Jay Drive
                    Colorado Springs, CO
SITE:

Boring Started: 10-14-2019

4172 Center Park Dr
Colorado Springs, CO

WATER LEVEL OBSERVATIONS
Groundwater not encountered
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10-14-16
N=30

8-10-11
N=21

10-10-8
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5-5-5
N=10

5-4-5
N=9

2

3

2

2

2

FILL - POORLY GRADED SAND WITH SILT (SP-SM), fine grained,
brown, loose to dense

SILTY SAND (SM), fine grained, light brown, loose to medium dense

Boring Terminated at 10.5 Feet

6.0

10.5

6468

6463.5

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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Latitude: 38.861° Longitude: -104.673°
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Surface Elev.: 6474 (Ft.)

Page 1 of 1

Advancement Method:
4" Solid Stem Auger

Abandonment Method:
Borings backfilled with soil cuttings upon completion.

Notes:

Project No.: 23195115

Drill Rig: CME-45

BORING LOG NO. B-7
National Heritage AcademiesCLIENT:
Grand Rapids, MI

Driller: Unlimited Access

Boring Completed: 10-14-2019

PROJECT:  Mountain View Academy

Elevations were interpolated from a topographic site
plan.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Hames Drive and Pinyon Jay Drive
                    Colorado Springs, CO
SITE:

Boring Started: 10-14-2019

4172 Center Park Dr
Colorado Springs, CO

WATER LEVEL OBSERVATIONS
Groundwater not encountered
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11-16-14
N=30

6-6-5
N=11

2

5

2

FILL - POORLY GRADED SAND WITH SILT (SP-SM), with gravel, fine
grained, brown, medium dense to dense

SILTY SAND (SM), with gravel, fine grained, light brown, medium dense

blow counts not recorded in the field

Boring Terminated at 5.5 Feet

3.0

5.5

6474

6471.5

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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Advancement Method:
4" Solid Stem Auger

Abandonment Method:
Borings backfilled with soil cuttings upon completion.

Notes:

Project No.: 23195115

Drill Rig: CME-45

BORING LOG NO. B-8
National Heritage AcademiesCLIENT:
Grand Rapids, MI

Driller: Unlimited Access

Boring Completed: 10-14-2019

PROJECT:  Mountain View Academy

Elevations were interpolated from a topographic site
plan.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Hames Drive and Pinyon Jay Drive
                    Colorado Springs, CO
SITE:

Boring Started: 10-14-2019

4172 Center Park Dr
Colorado Springs, CO

WATER LEVEL OBSERVATIONS
Groundwater not encountered
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8-12-12
N=24

7-7-7
N=14

6-6-5
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NP

FILL - POORLY GRADED SAND WITH SILT (SP-SM), with gravel, fine
grained, brown, medium dense

SILTY SAND (SM), with gravel, light brown, medium dense

Boring Terminated at 5.5 Feet

2.0

5.5

6475

6471.5

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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Advancement Method:
4" Solid Stem Auger

Abandonment Method:
Borings backfilled with soil cuttings upon completion.

Notes:

Project No.: 23195115

Drill Rig: CME-45

BORING LOG NO. B-9
National Heritage AcademiesCLIENT:
Grand Rapids, MI

Driller: Unlimited Access

Boring Completed: 10-14-2019

PROJECT:  Mountain View Academy

Elevations were interpolated from a topographic site
plan.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Hames Drive and Pinyon Jay Drive
                    Colorado Springs, CO
SITE:

Boring Started: 10-14-2019

4172 Center Park Dr
Colorado Springs, CO

WATER LEVEL OBSERVATIONS
Groundwater not encountered
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2-3-5
N=8

4-4-4
N=8

3-3-3
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2-3-4
N=7

2-1-2
N=3

72
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4

NP
POORLY GRADED SAND WITH SILT (SP-SM), fine grained, brown to
dark brown, loose

SILTY SAND (SM), fine grained, light brown, very loose to loose

Boring Terminated at 10.5 Feet

6.0

10.5

6472.5

6468

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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Surface Elev.: 6478.5 (Ft.)
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Advancement Method:
4" Solid Stem Auger

Abandonment Method:
Borings backfilled with soil cuttings upon completion.

Notes:

Project No.: 23195115

Drill Rig: CME-45

BORING LOG NO. B-10
National Heritage AcademiesCLIENT:
Grand Rapids, MI

Driller: Unlimited Access

Boring Completed: 10-14-2019

PROJECT:  Mountain View Academy

Elevations were interpolated from a topographic site
plan.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Hames Drive and Pinyon Jay Drive
                    Colorado Springs, CO
SITE:

Boring Started: 10-14-2019

4172 Center Park Dr
Colorado Springs, CO

WATER LEVEL OBSERVATIONS
Groundwater not encountered

S
A

M
P

LE
 T

Y
P

E



7-13-15
N=28

8-7-7
N=14

5-5-5
N=10

4-2-3
N=5

1-2-1
N=3

122

5

3

3

1

NP
FILL - POORLY GRADED SAND WITH SILT (SP-SM), fine grained,
light brown, medium dense

SILTY SAND (SM), fine grained, light brown, very loose to medium
dense

Boring Terminated at 10.5 Feet

2.5

10.5

6472

6464

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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DEPTH ELEVATION (Ft.)

Surface Elev.: 6474.5 (Ft.)
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Advancement Method:
4" Solid Stem Auger

Abandonment Method:
Borings backfilled with soil cuttings upon completion.

Notes:

Project No.: 23195115

Drill Rig: CME-45

BORING LOG NO. B-11
National Heritage AcademiesCLIENT:
Grand Rapids, MI

Driller: Unlimited Access

Boring Completed: 10-14-2019

PROJECT:  Mountain View Academy

Elevations were interpolated from a topographic site
plan.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Hames Drive and Pinyon Jay Drive
                    Colorado Springs, CO
SITE:

Boring Started: 10-14-2019

4172 Center Park Dr
Colorado Springs, CO

WATER LEVEL OBSERVATIONS
Groundwater not encountered
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5-5-7
N=12

5-5-7
N=12

5-6-8
N=14

2

4

POORLY GRADED SAND WITH SILT (GM), fine grained, brown,
medium dense

SILTY SAND, fine grained, light brown, medium dense

Boring Terminated at 5.5 Feet

2.0

5.5

6475.5

6472

Hammer Type:  AutomaticStratification lines are approximate. In-situ, the transition may be gradual.
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LOCATION See Exploration Plan

Latitude: 38.8612° Longitude: -104.6715°
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DEPTH ELEVATION (Ft.)

Surface Elev.: 6477.5 (Ft.)

Page 1 of 1

Advancement Method:
4" Solid Stem Auger

Abandonment Method:
Borings backfilled with soil cuttings upon completion.

Notes:

Project No.: 23195115

Drill Rig: CME-45

BORING LOG NO. B-12
National Heritage AcademiesCLIENT:
Grand Rapids, MI

Driller: Unlimited Access

Boring Completed: 10-14-2019

PROJECT:  Mountain View Academy

Elevations were interpolated from a topographic site
plan.

See Exploration and Testing Procedures for a
description of field and laboratory procedures used
and additional data (If any).

See Supporting Information for explanation of
symbols and abbreviations.

                    Hames Drive and Pinyon Jay Drive
                    Colorado Springs, CO
SITE:

Boring Started: 10-14-2019

4172 Center Park Dr
Colorado Springs, CO

WATER LEVEL OBSERVATIONS
Groundwater not encountered
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PROJECT NUMBER:  23195115

SITE:  Hames Drive and Pinyon Jay Drive
           Colorado Springs, CO

PROJECT:  Mountain View Academy

CLIENT:  National Heritage Academies
                Grand Rapids, MI

4172 Center Park Dr
Colorado Springs, CO
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medium

B-1

B-2

B-6

B-9

B-10

coarse coarsefine fine
COBBLES

GRAVEL SAND
SILT OR CLAY

POORLY GRADED SAND (SP)

POORLY GRADED SAND with SILT (SP-SM)

SILTY SAND (SM)

SILTY SAND (SM)

POORLY GRADED SAND with SILT (SP-SM)

NP

NP

NP

NP

NP

3.0

9.5

19.7

14.6

7.4

4

8

7

2

2

B-1

B-2

B-6

B-9

B-10

0.87

1.11

0.99

NP

NP

NP

NP

NP

NP

NP

NP

NP

NP

4.58

5.28

6.78

4 - 5

2 - 3

7 - 8

2 - 3.5

0 - 1.5

4 - 5

2 - 3

7 - 8

2 - 3.5

0 - 1.5

0.0

0.0

0.0

0.0

0.0

97.0

90.5

80.3

85.4

92.6

4.75

4.75

4.75

4.75

4.75

0.465

0.408

0.338

0.459

0.612

0.203

0.187

0.12

0.165

0.233

0.101

0.077

0.09

  Boring ID                Depth WC (%) LL PL PI Cc Cu

%Clay%Fines%Silt%Sand%Gravel  Boring ID                Depth D100 D60 D30 D10

USCS Classification

%Cobbles
0.0

0.0

0.0

0.0

0.0
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PROJECT NUMBER:  23195115

SITE:  Hames Drive and Pinyon Jay Drive
           Colorado Springs, CO

PROJECT:  Mountain View Academy

CLIENT:  National Heritage Academies
                Grand Rapids, MI

4172 Center Park Dr
Colorado Springs, CO
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medium

B-11

coarse coarsefine fine
COBBLES

GRAVEL SAND
SILT OR CLAY

SILTY SAND (SM) NP

12.3

2B-11 1.07NPNP 5.930 - 1.5

0 - 1.5 0.0 87.74.75 0.396 0.168

  Boring ID                Depth WC (%) LL PL PI Cc Cu

%Clay%Fines%Silt%Sand%Gravel  Boring ID                Depth D100 D60 D30 D10

USCS Classification

%Cobbles
0.0
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SWELL CONSOLIDATION TEST
ASTM D4546

NOTES:

PROJECT NUMBER:  23195115

SITE:  Hames Drive and Pinyon Jay Drive
           Colorado Springs, CO

PROJECT:  Mountain View Academy

CLIENT:  National Heritage Academies
                Grand Rapids, MI

4172 Center Park Dr
Colorado Springs, CO
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106 4B-1 POORLY GRADED SAND(SP)4 - 5 ft

Specimen Identification Classification  , pcf WC, %
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ASTM D4546
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PROJECT NUMBER:  23195115

SITE:  Hames Drive and Pinyon Jay Drive
           Colorado Springs, CO

PROJECT:  Mountain View Academy

CLIENT:  National Heritage Academies
                Grand Rapids, MI

4172 Center Park Dr
Colorado Springs, CO
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107 7B-6 SILTY SAND(SM)7 - 8 ft

Specimen Identification Classification  , pcf WC, %
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Mountain View Academy    Colorado Springs, CO

Terracon Project No. 23195115

0.25 to 0.50

> 4.00

2.00 to 4.00

1.00 to 2.00

0.50 to 1.00

less than 0.25

Unconfined Compressive Strength
Qu, (tsf)

Auger
Cuttings

Modified
Dames &
Moore Ring
Sampler

Standard
Penetration
Test

Soil classification is based on the Unified Soil Classification System. Coarse Grained Soils have more than 50% of their dry
weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand. Fine Grained Soils have less
than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are plastic, and silts if they
are slightly plastic or non-plastic. Major constituents may be added as modifiers and minor constituents may be added
according to the relative proportions based on grain size. In addition to gradation, coarse-grained soils are defined on the basis
of their in-place relative density and fine-grained soils on the basis of their consistency.

GRAIN SIZE TERMINOLOGY

RELATIVE PROPORTIONS OF FINESRELATIVE PROPORTIONS OF SAND AND GRAVEL

DESCRIPTIVE SOIL CLASSIFICATION

LOCATION AND ELEVATION NOTES

SAMPLING WATER LEVEL FIELD TESTS
N

(HP)

(T)

(DCP)

UC

(PID)

(OVA)

Standard Penetration Test
Resistance (Blows/Ft.)

Hand Penetrometer

Torvane

Dynamic Cone Penetrometer

Unconfined Compressive
Strength

Photo-Ionization Detector

Organic Vapor Analyzer

Medium

0Over 12 in. (300 mm)

>12

5-12

<5

Percent of
Dry Weight

TermMajor Component of Sample

Modifier

With

Trace

Descriptive Term(s) of
other constituents

>30Modifier

<15

Percent of
Dry Weight

Descriptive Term(s) of
other constituents

With 15-29

High

Trace

PLASTICITY DESCRIPTION

Water levels indicated on the soil boring logs are
the levels measured in the borehole at the times
indicated. Groundwater level variations will occur
over time. In low permeability soils, accurate
determination of groundwater levels is not possible
with short term water level observations.

DESCRIPTION OF SYMBOLS AND ABBREVIATIONS
GENERAL NOTES

> 30

11 - 30

1 - 10Low

Non-plastic

Plasticity Index

#4 to #200 sieve (4.75mm to 0.075mm

Boulders

12 in. to 3 in. (300mm to 75mm)Cobbles

3 in. to #4 sieve (75mm to 4.75 mm)Gravel

Sand

Passing #200 sieve (0.075mm)Silt or Clay

Particle Size

Water Level After
a Specified Period of Time

Water Level After a
Specified Period of Time

Water Initially
Encountered

Unless otherwise noted, Latitude and Longitude are approximately determined using a hand-held GPS device. The accuracy of
such devices is variable. Surface elevation data annotated with +/- indicates that no actual topographical survey was conducted
to confirm the surface elevation. Instead, the surface elevation was approximately determined from topographic maps of the
area.

Standard Penetration or
N-Value

Blows/Ft.

Descriptive Term
(Density)

CONSISTENCY OF FINE-GRAINED SOILS

Hard

15 - 30Very Stiff> 50Very Dense

8 - 15Stiff30 - 50Dense

4 - 8Medium Stiff10 - 29Medium Dense

2 - 4Soft4 - 9Loose

0 - 1Very Soft0 - 3Very Loose

(50% or more passing the No. 200 sieve.)
Consistency determined by laboratory shear strength testing, field visual-manual

procedures or standard penetration resistance

STRENGTH TERMS

> 30

Descriptive Term
(Consistency)

Standard Penetration or
N-Value

Blows/Ft.

RELATIVE DENSITY OF COARSE-GRAINED SOILS

(More than 50% retained on No. 200 sieve.)
Density determined by Standard Penetration Resistance



UNIFIED SOIL CLASSIFICATION SYSTEM

UNIFIED SOI L CLASSI FICATI ON SYSTEM

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests A
Soil Classification

Group
Symbol Group Name B

Coarse-Grained Soils:
More than 50% retained
on No. 200 sieve

Gravels:
More than 50% of
coarse fraction
retained on No. 4 sieve

Clean Gravels:
Less than 5% fines C

Cu ³ 4 and 1 £ Cc £ 3 E GW Well-graded gravel F

Cu < 4 and/or [Cc<1 or Cc>3.0] E GP Poorly graded gravel F

Gravels with Fines:
More than 12% fines C

Fines classify as ML or MH GM Silty gravel F, G, H

Fines classify as CL or CH GC Clayey gravel F, G, H

Sands:
50% or more of coarse
fraction passes No. 4
sieve

Clean Sands:
Less than 5% fines D

Cu ³ 6 and 1 £ Cc £ 3 E SW Well-graded sand I

Cu < 6 and/or [Cc<1 or Cc>3.0] E SP Poorly graded sand I

Sands with Fines:
More than 12% fines D

Fines classify as ML or MH SM Silty sand G, H, I

Fines classify as CL or CH SC Clayey sand G, H, I

Fine-Grained Soils:
50% or more passes the
No. 200 sieve

Silts and Clays:
Liquid limit less than 50

Inorganic:
PI > 7 and plots on or above “A”
line J

CL Lean clay K, L, M

PI < 4 or plots below “A” line J ML Silt K, L, M

Organic:
Liquid limit - oven dried

< 0.75 OL Organic clay K, L, M, N

Liquid limit - not dried Organic silt K, L, M, O

Silts and Clays:
Liquid limit 50 or more

Inorganic:
PI plots on or above “A” line CH Fat clay K, L, M

PI plots below “A” line MH Elastic Silt K, L, M

Organic:
Liquid limit - oven dried

< 0.75 OH Organic clay K, L, M, P

Liquid limit - not dried Organic silt K, L, M, Q

Highly organic soils: Primarily organic matter, dark in color, and organic odor PT Peat
A Based on the material passing the 3-inch (75-mm) sieve.
B If field sample contained cobbles or boulders, or both, add “with cobbles

or boulders, or both” to group name.
C Gravels with 5 to 12% fines require dual symbols:  GW-GM well-graded

gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly
graded gravel with silt, GP-GC poorly graded gravel with clay.

D Sands with 5 to 12% fines require dual symbols:  SW-SM well-graded
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded
sand with silt, SP-SC poorly graded sand with clay.

E Cu = D60/D10     Cc =
6010

2
30

DxD

)(D

F If soil contains ³ 15% sand, add “with sand” to group name.
G If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM.

H If fines are organic, add “with organic fines” to group name.
I If soil contains ³ 15% gravel, add “with gravel” to group name.
J If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay.
K If soil contains 15 to 29% plus No. 200, add “with sand” or “with

gravel,” whichever is predominant.
L If soil contains ³ 30% plus No. 200 predominantly sand, add

“sandy” to group name.
MIf soil contains ³ 30% plus No. 200, predominantly gravel, add

“gravelly” to group name.
NPI ³ 4 and plots on or above “A” line.
OPI < 4 or plots below “A” line.
P PI plots on or above “A” line.
QPI plots below “A” line.
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Excess concrete and/or washout water may only be discharged to the ground surface if 
a formal designated Concrete Washout Area (CWA) has been installed on site (See 
Appendix D for design details and requirements for a CWA) and must never be 
discharged to surface waters, drainages, or storm sewer systems. CWA’s consist of a 
shallow excavation with bermed areas on 3 sides and a small ramp leading down to the 
washout area. CWA’s must also be equipped with a Vehicle Tracking Control (VTC) on 
the ramp side and proper signage. As with other BMP’s, proper inspection and 
maintenance of a CWA is required. Concrete waste must be removed from the CWA by 
an approved disposal contractor whenever the excavated area reaches 2/3 of its 
maximum capacity. 
 
In lieu of a designated concrete washout area, the contractor may use rigid, watertight 
receptacles (such as eco-pans, plastic tubs, or dumpsters) to temporarily store washout 
water or waste concrete. These receptacles should either be removed by the end of the 
workday or covered in a manner so as not to be exposed to stormwater. 
 
A concrete washout may be installed as part of the SSA, but concrete work will not be 
performed with this phase of the project. 
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additional BMP’s as they deem necessary to comply with the stormwater permit as long 
as the changes are noted in the plans. Any of the aforementioned conditions should be 
addressed as soon as possible.  

 
Upon completion of construction and initial stabilization of the disturbed areas, 
inspections will be conducted monthly until relative vegetative cover has rebounded to 
at least 70% of pre-construction levels. During this phase of the project post-storm 
event inspections are not required. 
 
This report is to be stored on site for the lifetime of this project including the post-
construction phase prior to achieving final stabilization. The report will be stored in the 
job trailer during active construction and at a yet-to-be-determined location after initial 
stabilization efforts have concluded when the tailer has been scheduled for removal. 

 
Item 21. Discuss how the SWMP will be revised in the field. EPC should be notified of
any changes to the SWMP

Item 25. Note that all inspection forms will be signed and kept onsite.




