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Thomas & Jacqueline Bonanno

(970) 946-0003  bonannotom@hotmail.com

250 East Park Avenue, Durango, CO 81301

Others with interest in Property

included with this application

are listed in deed documents

Tennessee Lode MS# 5985, Minnehaha Creek, 9.70 acres



Same owner, N/A

Single family cabin

Brian Anderson - 9318 Contracting LLC (970) 799-4375

plan included with this application

Two tailing piles on the hill below the driveway. Please reference sheet "E" sketch 

11,835Mountain Zone

No



Yes - does not exceed 1,000 SF

Eastern Star Lode MS #5985 - Adjacent property to the west

No

The proposed building site is in a low visibility area due to the terrain

which minimizes the visual impact on the environment



Yes - under the "Town and Mining Claim Use" on page 20 - the proposed

cabin is sited intentionally to limit visibility

125
A one-mile radius was used to determine the relevant

vicinity around the proposed cabin.

ashmc
Callout
see additional sheet w/map for A-D, attached to this checklist



No impact on historic sites or assets 

Applicant maintains access road and driveway for existing cabin. No additional 

load or impact on County roads





solar power system

15 mins from Silverton

ashmc
Callout
Engineered septic design included with application 



No

15 mins from Silverton

15 mins from Silverton

During a previous emergency, the applicant transported the injured person to 

Gladstone where they met the emergency services
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Cumulative Impact Report  
Additional Information for the San Juan County Supplement to Application for 
Improvement Permit Checklist   
 
Question #6 from the SJC Checklist: 
 
How many properties/parcels/claims are located within a relevant area for determination of 
cumulative impacts under (4-103.1 and .2)? Describe the area deemed to be relevant and the basis 
for that determination. 
 
A one-mile radius was used to determine the relevant area around the proposed cabin, 
which is shown on the map below. There are 125 properties/parcels/claims in this radius 
according to the San Juan County Property Map and GIS.  
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Question #6A from the SJC Checklist: 
 
How many other parcels are accessed via the same road? 
 
There are approximately 36 parcels accessed off County Road 51, as it is shown in the 
map below. There are 9 existing cabins accessed off County Road 51, and the remainder 
of these parcels are undeveloped at this time.   
      

 
 
Question #6B from the SJC Checklist: 
 
How many other parcels are located within the same drainage basin or other relevant area and 
might be affected by drainage from the property? 
 
There are approximately 10 parcels located in the drainage path from the proposed 
cabin to Minnehaha Creek where it joins Cement Creek near Gladstone.  
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Question #6C from the SJC Checklist: 
 
How many other parcels are located within the same air shed? 
 
There are approximately 50 parcels located in the Minnehaha Basin vicinity.  
 
Question #6D from the SJC Checklist: 
 
Are any other parcels likely to obtain water from any underground source which is interconnected 
with any underground water source which is proposed to be tapped for water use on the property? 
 
N/A, no water is proposed to be tapped on the property.  
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Map of Adjacent Landowners within 1,500 ft 
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List of Adjacent Landowners within 1,500 ft      
 
JOY MANUFACTURING CO;  
c/o JOY GLOBAL INC 
135 S 84TH ST STE 300 
MILWAUKEE WI 53214 
 
OHMAN SANDRA M 
7740 CAMINO REAL APT G107 
MIAMI FL 33143-7160 
 
BEHNKEN TRUST;  
BEHNKEN JAMES G & ANNALISA P 
1605 MONTE LARGO DR NE  
ALBUQUERQUE NM 87112-4892 
 
CROSS BENJAMIN AND SCHIFFEL JOHN 
868 5TH ST 
DURANGO CO 81301-5639 
 
PERCE REVOCABLE LIVING TRUST;  
GEORGE S & KAREN LEE PERCE 
PO BOX 1264 
TUBAC AZ 85646-1264 
 
HOCH CHARLES V AND BRUCE A 
26 BOULDER VIEW DR 
DURANGO CO 81301-8144 
 
CAMERON ASHLEY Y & JOEL C 
110 WHISTLING HORSE TRL  
DURANGO CO 81301-8991 
 
3 PANDAS LLC 
6225 HOOD MESA TRL  
FARMINGTON NM 87401-2391 
 
HENDRICK DAVID & STEPHANIE  
1112 CHALCEDONY ST 
SAN DIEGO CA 92109-2632 
 
CAMPAGNA AUGUST J  
8965 NOWARD RD  
WATERVILLE OH 43566-9718 

 
SAN JUAN CORP  
15100 FOOTHILL RD  
GOLDEN CO 80401-2064 
 
FLYNT BOYD DANNY & CARA  
290 SALT BRUSH ST  
DURANGO CO 81301-6616 
 
SPEAR STEVEN W & MINDI K  
10607 UTICA AVE  
LUBBOCK TX 79424-7322 
 
HARPER SHAWN W & CHERYL L  
PO BOX 2204 
BAYFIELD CO 81122-2204 
 
RENOUX 
PO BOX 4922 
RIO RICO AZ 85648-4922 
 
FRANCIS MICHAEL J & JANET LEE  
7841 COUNTY ROAD 203  
DURANGO CO 81301-8644 
 
SPORL JEFF & ABBIE  
157 FANTANGO RD  
DURANGO CO 81301-7022 
 
HENNIS TODD C 
15100 FOOTHILL RD  
GOLDEN CO 80401-2064 
 
DYER PAUL M & MARTHA A  
1916 GLENISLE AVE 
DURANGO CO 81301-4847 
 
HIGH MOUNTAIN PROPERTIES LLC  
205 W 17TH ST APT E 
TULSA OK 74119-4645 
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BEAVIS ROBERT K 
5605 COMETA PL NE 
ALBUQUERQUE NM 87111-1411 
 
MINNEHAHA ALPINE LLC  
5612 128TH ST SW  
MUKILTEO WA 98275-5538 
 
SEELY BRIAN DAVID; LOUGEE RYAN  
PO BOX 8003 
ASPEN CO 81612-8003 
 
AIKEN JAMES AND ROSEMARY  
PO BOX 764 
IGNACIO CO 81137-0764 
 
HONOROF KIMBERLY ANN  
105 FAIRSIDE DR APT 1D  
LYNDEN WA 98264-1716 
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Project Narrative          
 
Applicant Name and Address:   
Thomas and Jacqueline BonAnno 
250 East Park Avenue 
Durango, CO 81301 
(970) 946-0003 
 
Project Location:   
TBD County Road 51, Minnehaha Creek 
Tennessee Lode, MS#5985 
San Juan County, Colorado 
 
Legal Description 
Eastern Star 5985, Tennessee 5985, Sampson Double 15535. Merged from former parcels 
47750160050018 and 47750160050025. Township 42 North, Range 7 West of the New 
Mexico Principal Meridian, San Juan County, Colorado. 
 
Proposed Development:  
844 SF cabin, 140 SF covered deck, gravel driveway, septic system, underground water 
storage tank, underground propane, solar electric system, and associated site and utility 
improvements on the Tennessee Lode MS 5985.   
     
Zoning:    
Mountain Zone 
Historic Preservation District 
 
Acreage:    
Tennessee – 9.70 acres (project location) 
Eastern Star – 10.51 acres (existing cabin) 
Sampson Double – 9.84 acres 
 
Water Service:  
The applicant will be hauling their water to the property, which will be stored in an 
underground water storage tank as shown on the site plan (sheet “F”) plans included 
with this application.  
 
Sewer Service:   
An on-site wastewater treatment system (OWTS) is proposed for the cabin as shown on 
the included site plan (sheet “F”). The septic system has been engineered by Summit 
Engineering, LLC, a Colorado licensed professional engineer. The septic design drawings 
have been included with this application.  
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Due to the closure of San Juan Basin Public Health, the application process and agency 
for submitting OWTS in San Juan County has not been determined. The applicant will 
submit to the appropriate agency once this has been resolved. 
 
Power:     
The cabin will be off-grid and powered by solar panels with battery storage. The solar 
panels will be ground mounted down the hillside from the cabin as shown on the site plan 
(sheet “F”) included with this application. They will be oriented to receive the most 
sunlight possible, while also being concealed from public view as much as possible 
without compromising functionality.  
 
The applicant also plans to have an underground propane tank to power a backup 
generator for the project as the backup power source. The propane tank and generator 
locations are shown on the site plan included with this application.  
 
Phone:     
The applicant currently has Starlink phone service at the property.  
 
Access from County Roads:  
The property is accessed by County Road 51 (Minnehaha) by way of County Road 110. 
The proposed cabin will be accessed by extending the existing driveway currently used 
to access the existing cabin located on the adjacent property, Eastern Star Lode, which 
is also owned by the applicant. The new driveway extension begins on Eastern Star Lode, 
then crosses a sliver of BLM land between the two claims before ending at the project 
site on the Tennessee Lode, as shown on the site plan included with this application. The 
driveway will comply will any comments received by the County Department Supervisor.  
 
The applicant has filed an application for a right-of-way with BLM to allow construction 
of the new driveway extension where it crosses over BLM land. The application has been 
processed with BLM (serial number COC-80940) and is expected to be approved soon. 
 
Heating: 
The applicant plans to use hydronic radiant in-floor heat which is heated by the propane 
powered water heater, along with wood burning stove as the heating source for the 
cabin. 
 
Exterior Lighting: 
Exterior lighting will be installed at the cabin entrance, the covered deck space, and 
near the backup generator, all for safe egress in, out and around the exterior of the 
cabin. All exterior lighting will be in conformance with the San Juan County Dark Sky 
requirements.  
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Solid Waste Management:  
The applicant will be responsible for trash removal from the property. On-site trash will be 
contained within the building or within a wildlife/bear-resistant trash receptacle at all 
times until it is disposed at the Transfer Station for the required fee.  
 
Landscaping: 
Revegetation can be provided by the applicant in accordance with the requirements 
of San Juan County to preserve the natural appearance of the area and minimize visual 
impact as seen from CR 51. The applicant will create a defensible space around the 
proposed cabin by removal of combustible ground cover and thinning of trees and 
shrubs near the cabin, as recommended by the Colorado State Forest Service Firewise 
Practices.  
 
Surveying:  
A survey was prepared by Dirk Hatter of Southwest Land Surveying LLC on October 26, 
2022. A copy of this survey is included with this application. 
 
Subsurface Conditions:  
Subsurface conditions have been tested and recorded by Trautner Geotech LLC in a 
Geotechnical Engineering Study dated November 16, 2022. The final design for the 
proposed cabin foundation will take into consideration the characteristics of the soils, 
slopes and potential geological hazards in a manner intended to protect the health, 
safety and welfare of the applicant and users in the area.  
 
Building Siting:  
The proposed cabin site will be located near the ridge, directly east of the existing cabin. 
The siting best utilizes the natural topography, with the cabin situated on a gently sloping 
natural bench near the ridgeline that contains no vegetation, which will require minimal 
disturbance at the building site. Being on a bench, the cabin will be set back into the hill 
and less visible to passersby. 
 
County Avalanche Map:  
The Sketch Plan for this project has been overlaid onto the County Avalanche Map, as 
shown on sheet “B” included with this application. According to the map, the building 
site is outside any potential avalanche areas or paths.  
 
County Geohazards Map:  
The Sketch Plan for this project has been overlaid onto the County Geohazards Map, as 
shown on sheet “C” included with this application. According to the County Geohazards 
Map, the building site is in an area of talus slope (ts), defined by the County Geologic 
Hazard Legend as “An area of active deposition of material from rockfall and debris flow. 
Mass failure may occur as talus slides or debris flows.” Further information of the soils at 
the building site are detailed in the Geotechnical Engineering Study included with this 
application.   
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Foundation: 
The intended foundation will consist of concrete stem walls and strip footings that will 
extend below frost depth and 12” minimum below native grade. The deck will include 
steel posts with concrete spot footings that will extend below frost depth.  
 
The proposed foundation for the cabin will follow all excavation and foundation design 
recommendations outlined by the geotechnical engineer for the specific soils found at 
the building site.  
 
Elevation at Structure: 
The floor elevation of the proposed cabin is 11,835 feet, which is above the 11,000 feet 
County limit on square footage which limits to a maximum floor area of 1,000 SF.  
 
Cabin Size and Height:  
The proposed cabin has a floor area of 844 SF with a 140 SF covered deck. The overall 
footprint of the cabin is T-shaped with the deck off the southwest side. The cabin will have 
a single 3:12 sloped shed roof over the entire cabin and deck footprint.   
 
The maximum height of the cabin, which is measured from the lowest adjacent native 
grade up to the high eave of the 3:12 roof, is approximately 17’-1”, which is below the 
County height limit of 30 feet. The high eave of the cabin is also lower than the adjacent 
ridgeline, making it hidden from view from the other side of the ridgeline. 
 
Building Plans: 
Preliminary building plans and elevations for the proposed cabin are included with this 
application.  
 
Cabin Style: 
The form and material selection most reflect the mountain contemporary style, with a 
focus on the surrounding views to the south by orienting the cabin and deck towards the 
views.  
 
Building Materials:  
The applicant plans to use colors and materials that embody the local area and mining 
aesthetic. A colorized rendering of the cabin, which shows proposed building materials 
and design, is included in the Scenic Quality Report for your review. The proposed 
materials consist of the following:  
 

- Rustic/rusty corrugated metal siding  
- Dark colored matte finish metal roof with matching trim 
- Dark colored window sashes/frames to match metal siding 
- Metal posts at deck 
- Low-reflective glass on more expansive glazing 
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1.0  REPORT INTRODUCTION 

 

  This report presents our geotechnical engineering recommendations for the proposed residential 

structure to be located at on the Tennessee Claim on Eastern Star Road near Silverton, Colorado.  

This report was requested by Mr. Tom Bonanno and was prepared in accordance with our proposal 

dated September 23, 2022, Proposal No. 22337P.   

 

  As outlined within our proposal for services for this project the client is responsible for 

appropriate distribution of this report to other design professionals and/or governmental agencies 

unless specific arrangements have been made with us for distribution.   

 

  Geotechnical engineering is a discipline which provides insight into natural conditions and site 

characteristics such as; subsurface soil and water conditions, soil strength, swell (expansion) 

potential, consolidation (settlement) potential, and often slope stability considerations.  The 

information provided by the geotechnical engineer is utilized by many people including the project 

owner, architect or designer, structural engineer, civil engineer, the project builder and others.  The 

information is used to help develop a design and subsequently implement construction strategies 

that are appropriate for the subsurface soil and water conditions, and slope stability considerations.  

We are available to discuss any aspect of this report with those who are unfamiliar with the 

recommendations, concepts, and techniques provided below. 

 

  This geotechnical engineering report is the beginning of a process involving the geotechnical 

engineering consultant on any project.  It is imperative that the geotechnical engineer be consulted 

throughout the design and construction process to verify the implementation of the geotechnical 

engineering recommendations provided in this report.  Often the design has not been started or has 

only been initiated at the time of the preparation of the geotechnical engineering study.  Changes 

in the proposed design must be communicated to the geotechnical engineer so that we have the 

opportunity to tailor our recommendations as needed based on the proposed site development and 

structure design. 

 

  The following outline provides a synopsis of the various portions of this report; 

 

❖ Sections 1.0 provides an introduction and an establishment of our scope of service.  

❖ Section 2.0 of this report presents our geotechnical engineering field study. 

❖ Sections 3.0 through 6.0 presents our geotechnical engineering design parameters and 

recommendations which are based on our engineering analysis of the data obtained.  

❖ Section 7.0 provides a brief discussion of construction sequencing and strategies which 

may influence the geotechnical engineering characteristics of the site.  Ancillary 

information such as some background information regarding soil corrosion and radon 

considerations is also presented as general reference. 

❖ Section 8.0 provides our general construction monitoring and testing recommendations. 

❖ Sections 9.0 and 10.0 provides our conclusions and limitations.   

 

  The data used to generate our recommendations are presented throughout this report and in the 

attached figures. 

 

  All recommendations provided within this report must be followed in order to achieve the 
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intended performance of the foundation system and other components that are supported by the 

site soil. 

 

1.1  Proposed Construction  

 

  Architectural details and grading plans were not available at the time of this report.  We 

understand the proposed construction will likely be a one or two story residential structure with an 

supported by a steel reinforced concrete foundation system.  Grading for the structure is assumed 

to be relatively minor with cuts of approximately 3 to 6 feet below the adjacent ground surface.  

We assume relatively light foundation loadings, typical of the proposed type of construction. 

 

  When final building location, grading and loading information have been developed, we should 

be notified to re-evaluate the recommendations presented in this report. 

 

2.0  FIELD STUDY 

 

2.1  Site Description and Geomorphology 

 

  The approximate 10-acre mining claim was vacant at the time of our field exploration.  The site 

is accessed via Eastern Star Road and the Eastern Star Claim to the west of the site.  From the 

terminus of Eastern Star Road the ground surface slopes steeply up to the east to a gently sloping 

bench where the residence is planned.  The ground surface slopes moderately up to the north and 

northeast and steeply down to the south from the building pad.  Volcanic formational material 

from the Burns Formation was observed at various spots adjacent to the building site.  Vegetation 

consists primarily of scattered coniferous trees and alpine grasses.   

 

2.2  Subsurface Soil and Water Conditions 

 

  We observed two test pits on September 6, 2022 within the proposed building area.  A schematic 

showing the approximate test pit locations is provided below as Figure 1.  The logs of the soils 

encountered in our test pit are presented on Table 1 below.     
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Figure 2.1:  Locations of Exploratory Test Pits.  Adapted from Google Earth (Image Date 9/11/2019). 

 

  The schematic presented above was prepared using notes and field measurements obtained during 

our field exploration and is intended to show the approximate test pit locations for reference 

purposes only. 

 

  The subsurface conditions encountered in the test pits (TP) consisted of about 2 feet of clayey 

gravel with sand, silt, cobbles and boulders (GC-GM) overlying very hard volcanic formation.  

The volcanic formation prevented further exploration with the excavation equipment.  A summary 

table of the subsurface conditions is provided below.   

 
Table 1 - Test Pit Observation Table 

Test Pit ID 
Soil Depth 

Interval (ft) 

Sample Depth 

and Type 
Soil Description and Comments 

TP-1 0-2’ (GC-GM) NA 

CLAYEY GRAVEL WITH SAND, SILT AND 

COBBLES; medium dense, moist, brown. 

 

Practical digging refusal on hard formation at 2’. 

TP-2 0-2’ (GC-GM) NA 

CLAYEY GRAVEL WITH SAND, SILT AND 

COBBLES; medium dense, moist, brown. 

 

Practical digging refusal on hard formation at 2’. 

 

  We did not encounter free subsurface water in the test pits at the time of our observations.  We 

suspect that the subsurface water elevation and soil moisture conditions will be influenced by snow 

melt and/or precipitation and local irrigation. 

 

  The logs of the subsurface soil conditions encountered in the test pits are presented in Table 1 

above.  The logs present our interpretation of the subsurface conditions encountered in the test pits 

at the time of our field work.  Subsurface soil and water conditions are often variable across 

TP-1 

TP-2 
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relatively short distances.  It is likely that variable subsurface soil and water conditions will be 

encountered during construction.  Laboratory soil classifications of samples obtained may differ 

from field classifications.  

 

3.0  FOUNDATION RECOMMENDATIONS 

 

  There are two general types of foundation system concepts, “deep” and “shallow”, with the 

designation being based on the depth of support of the system.  We have provided a discussion of 

viable foundation system concepts for this project below.  The choice of the appropriate foundation 

system for the project is best made by the project structural engineer or project architect.  We 

should be contacted once the design choice has been made to provide consultation regarding 

implementation of our design parameters. 

 

  Deep foundation system design concepts may be viable for this project; however, we anticipate 

that only a shallow foundation system design is being considered at this time.  We are available to 

develop deep foundation design parameters if desired.  

 

3.2  Shallow Foundation System Concepts 

 

  Subsurface data indicate that hard volcanic formational material will likely be the predominant 

material encountered beneath shallow foundations.  The formational material is considered 

suitable for shallow foundation support.  We do not recommend placement of foundation 

components on variable bearing materials such as soil and formation.  Deeper pockets of soils may 

be encountered during excavation which may require deeper excavation down to the formational 

materials.   

 

  There are numerous types of shallow foundation systems and variants of each type.  Shallow 

foundation system concepts discussed below include: 

 

• Spread Footings (continuous and isolated) and stem walls 

 

  The integrity and long-term performance of each type of system is influenced by the quality of 

workmanship which is implemented during construction.  It is imperative that all excavation and 

fill placement operations be conducted by qualified personnel using appropriate equipment and 

techniques to provide suitable support conditions for the foundation system.   

 

3.1.1  Spread Footings  

 

  A spread footing foundation system consists of a footing which dissipates, or spreads, the loads 

imposed from the stem wall (or beam) from the structure above.  The footings may be supported 

directly by the clean, competent formational material or on a blanket of compacted structural fill 

which is supported by the formational material.  Footings supported directly on the formational 

material may be designed using a bearing capacity of 5,000 pounds per square foot.  Footings 

supported by a blanket of compacted structural fill placed on the formational material may be 

designed using a soil bearing capacity of 3,000 pounds per square foot with a minimum depth of 

embedment of at least 1 foot.  The bearing capacity may be increased by 20 percent due to transient 

loads.  
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  Footings should not be placed on different bearing materials such as soil and formational material.  

Placement of footings and/or structural fill on the formational material may require excavation 

below design depths in some locations.  Placement of foundation components on different bearing 

materials could result in differential settlement across the structure.  A representative of Trautner 

Geotech must observe the bearing conditions prior to placement of any structural fill on concrete 

formwork to confirm that our recommendations have been interpreted appropriately.   

 

  A concept for placement of footings bearing on a blanket of structural fill overlying the hard 

formational material is outlined below.   

 

• The foundation excavation should be excavated to at least 6 inches below the proposed 

footing support elevation and down to the formational material.   

• Loose or other deleterious material should be removed from the surface of the formational 

material.   

• A 6 inch thick layer of granular aggregate base course structural fill material should be 

placed, moisture conditioned and compacted.   

• The moisture conditioned natural soil material and the granular soils should be compacted 

as discussed under the Compaction Recommendations portion of this report below. 

• In the absence of structural engineering design and for general geotechnical engineering 

purposes, we recommend the stem walls be designed to act as beams and reinforced with 

continuous steel reinforcement, 4 reinforcement bars, 2 top and 2 bottom.  Taller walls may 

require additional reinforcement bar.   

• The structural engineer should be contacted to provide the appropriate reinforcement bar 

diameter and locations. 

 

  We recommend that particular attention and detail be given to the following aspects of the project 

construction for this lot; 

 

• A subsurface drain system should be installed adjacent to the residential structure 

foundation system.  Recommendations for a subsurface drain system concepts are 

presented in Section 5.0 of this report. 

• The exterior foundation backfill must be well compacted and moisture conditioned to 

above optimum moisture content.  Recommendations for exterior foundation backfill are 

provided later in this report. 

 

  We observed very hard formational material in our test pits.  We suspect that it may be difficult 

to excavate this material using conventional techniques.  If blasting is planned it must be conducted 

strategically to reduce the effect of the blasting on the support characteristics of the site materials 

and the stability of adjacent slopes.  We typically recommend that where possible blasting be 

avoided, however blasting is often needed to aid in the excavation of the site to develop the desired 

footing support elevations.  It is typical to have about 2 to 3 feet of loose angular clasts of rock, 

commonly called “shot-rock” below the desired bottom of excavation elevations.  This material is 

not suitable for support of structural components and should be removed and replaced with 

compacted structural fill in areas proposed for support of structural components.   

 

  We recommend below-grade construction, such as retaining walls, crawlspace and basement 

areas, be protected from wetting and hydrostatic pressure buildup by an underdrain and wall drain 
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system.  Topographic conditions on the site may influence the ability to install a subsurface drain 

system which promotes water flow away from the foundation system.  The subsurface drain system 

concept is discussed under the Subsurface Drain System section of this report below.  

 

  The footing embedment is a relatively critical, yet often overlooked, aspect of foundation 

construction.  The embedment helps develop the soil bearing capacity, increases resistance of the 

footing to lateral movement and decreases the potential for rapid moisture changes in the footing 

support soils, particularly in crawl space areas.  Interior footing embedment reduces the exposure 

of the crawl space support soils to dry crawl space air.  Reduction in drying of the support soil 

helps reduce downward movement of interior footings due to soil shrinkage. 

 

  All footings should have a minimum depth of embedment of at least one 1 foot.  The embedment 

concept is shown below. 

 

 
 

  The compacted structural fill should be placed and compacted as discussed in the Construction 

Considerations, “Fill Placement Recommendations” section of this report, below.  The zone of 

influence of the footing (at elevations close to the bottom of the footing) is often approximated as 

being between two lines subtended at 45 degree angles from each bottom corner of the footing.  

The compacted structural fill should extend beyond the zone of influence of the footing as shown 

in the sketch below. 
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  A general and simple rule to apply to the geometry of the compacted structural fill blanket is that 

it should extend beyond each edge of the footing a distance which is equal to the fill thickness. 

 

  We estimate that the footings designed and constructed above will have a total post construction 

settlement of about 1 inch or less. 

 

  All footings should be support at an elevation deeper than the maximum depth of frost penetration 

for the area.  This recommendation includes exterior isolated footings and column supports.  Please 

contact the local building department for specific frost depth requirements. 

 

  The post construction differential settlement may be reduced by designing footings that will apply 

relatively uniform loads on the support soils.  Concentrated loads should be supported by footings 

that have been designed to impose similar loads as those imposed by adjacent footings.   

 

  Under no circumstances should any footing be supported by more than 3 feet of compacted 

structural fill material unless we are contacted to review the specific conditions supporting these 

footing locations.  

 

  The design concepts and parameters presented above are based on the soil conditions encountered 

in the test pits.  We should be contacted during the initial phases of the foundation excavation at 

the site to assess the soil support conditions and to verify our recommendations. 

 

3.1.2  General Shallow Foundation Considerations 

 

  Some movement and settlement of any shallow foundation system will occur after construction.  

Movement associated with swelling soils also occurs occasionally.  Utility line connections 

through and foundation or structural component should be appropriately sleeved to reduce the 

potential for damage to the utility line.  Flexible utility line connections will further reduce the 

potential for damage associated with movement of the structure. 
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4.0  RETAINING STRUCTURES 

 

  We understand that laterally loaded walls will be constructed as part of this site development.  

Lateral loads will be imposed on the retaining structures by the adjacent soils and, in some cases, 

additional surcharge loads will be imposed on the retained soils from vehicles or adjacent 

structures.  The loads imposed by the soil are commonly referred to as lateral earth pressures.  The 

magnitude of the lateral earth pressure forces is partially dependent on the soil strength 

characteristics, the geometry of the ground surface adjacent to the retaining structure, the 

subsurface water conditions and on surcharge loads. 

 

  The site soils contained a large percentage of angular cobble sized material which is not 

considered suitable for retaining wall backfill.  The retaining walls may be designed using the 

lateral earth pressure values for imported granular soil that are tabulated below. 

 

Type of Lateral Earth Pressure Level Granular Soil Backfill 

(pounds per cubic foot/foot) 

Active 35 

At-rest 55 

Passive 460 

Allowable Coefficient of 

Friction 

0.45 

 

  The granular soil that is used for the retaining wall backfill may be permeable and may allow 

water migration to the foundation support soils.  There are several options available to help reduce 

water migration to the foundation soils, two of which are discussed here.  An impervious geotextile 

layer and shallow drain system may be incorporated into the backfill, as discussed in Section 9.5, 

Landscaping Considerations, below.  A second option is to place a geotextile filter material on top 

of the granular soils and above that place about 1½ to 2 feet of moisture conditioned and compacted 

site clay soils.  It should be noted that if the site clay soils are used volume changes may occur 

which will influence the performance of overlying concrete flatwork or structural components.  

 

  The values tabulated above are for well drained backfill soils.  The values provided above do not 

include any forces due to adjacent surcharge loads or sloped soils.  If the backfill soils become 

saturated the imposed lateral earth pressures will be significantly higher than those tabulated 

above. 

 

  The granular imported soil backfill values tabulated above are appropriate for material with an 

angle of internal friction of 35 degrees, or greater.  The granular backfill must be placed within the 

retaining structure zone of influence as shown below in order for the lateral earth pressure values 

tabulated above for the granular material to be appropriate. 
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  If an open graded, permeable, granular backfill is chosen it should not extend to the ground 

surface.  Some granular soils allow ready water migration which may result in increased water 

access to the foundation soils.  The upper few feet of the backfill should be constructed using an 

impervious soil such as silty-clay and clay soils from the project site, if these soils are available.  

The 55 degree angle shown in the figure above is approximately correct for most clay soils.  The 

angle is defined by 45 + (φ/2) where “φ” if the angle of internal friction of the soil. 

 

  Backfill should not be placed and compacted behind the retaining structure unless approved by 

the project structural engineer.  Backfill placed prior to construction of all appropriate structural 

members such as floors, or prior to appropriate curing of the retaining wall concrete, may result in 

severe damage and/or failure of the retaining structure. 

 

5.0  SUBSURFACE DRAIN SYSTEM 

 

  We recommend below-grade construction, such as retaining walls, crawlspace and basement 

areas, be protected from wetting and hydrostatic pressure buildup by an underdrain and wall drain 

system.  Exterior retaining structures may be constructed with weep holes to allow subsurface 

water migration through the retaining structures.  Topographic conditions on the site may influence 

the ability to install a subsurface drain system which promotes water flow away from the 

foundation system.  The subsurface drain system concept is discussed under the Subsurface Drain 

System section of this report below.  

 

  A drain system constructed with a free draining aggregate material and a 4 inch minimum 

diameter perforated drain pipe should be constructed adjacent to retaining structures and/or 

adjacent to foundation walls.  The drain pipe perforations should be oriented facing downward.  

The system should be protected from fine soil migration by a fabric-wrapped aggregate which 

surrounds a rigid perforated pipe.  We do not recommend use of flexible corrugated perforated 

pipe since it is not possible to establish a uniform gradient of the flexible pipe throughout the drain 
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system alignment.  Corrugated drain tile is perforated throughout the entire circumference of the 

pipe and therefore water can escape from the perforations at undesirable locations after being 

collected.  The nature of the perforations of the corrugated material further decreases its 

effectiveness as a subsurface drain conduit. 

 

  The drain should be placed at each level of excavation and at least 12 inches below lowest 

adjacent finish floor or crawlspace grade.  The drain system pipe should be graded to surface 

outlets or a sump vault.  The drain system should be sloped at a minimum gradient of about 2 

percent, but site geometry and topography may influence the actual installed pipe gradient.  Water 

must not be allowed to pool along any portion of the subsurface drain system.  An improperly 

constructed subsurface drain system may promote water infiltration to undesirable locations.  The 

drain system pipe should be surrounded by about 2 to 4 cubic feet per lineal foot of free draining 

aggregate.  If a sump vault and pump are incorporated into the subsurface drain system, care should 

be taken so that the water pumped from the vault does not recirculate through pervious soils and 

obtain access to the basement or crawl space areas.  An impervious membrane should be included 

in the drain construction for grade beam and pier systems or other foundation systems such as 

interrupted footings where a free pathway for water beneath the structure exists.  A generalized 

subsurface drain system concept is shown below. 

 

 
 

  There are often aspects of each site and structure which require some tailoring of the subsurface 

drain system to meet the needs of individual projects.  Drain systems that are placed adjacent to 

void forms must include provisions to protect and support the impervious liner adjacent to the void 

form.  We are available to provide consultation for the subsurface drain system for this project, if 

desired. 

 

  Water often will migrate along utility trench excavations.  If the utility trench extends from areas 

above the site, this trench may be a source for subsurface water within the proposed basement or 
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crawl space.  We suggest that the utility trench backfill be thoroughly compacted to help reduce 

the amount of water migration.  The subsurface drain system should be designed to collect 

subsurface water from the utility trench and fractures within the formational material and direct it 

to surface discharge points.  

 

6.0  CONCRETE FLATWORK 

 

  We anticipate that both interior and exterior concrete flatwork will be considered in the project 

design.  Concrete flatwork is typically lightly loaded and has a limited capability to resist shear 

forces associated with uplift from swelling soils and/or frost heave.  It is prudent for the design 

and construction of concrete flatwork on this project to be able to accommodate some movement 

associated with swelling soil conditions, if possible.   

 

  Concrete flatwork should not be placed on different bearing materials such as soil and formational 

material.  Placement of flatwork and/or structural fill on the formational material may require 

excavation below design depths in some locations.  Placement of foundation components on 

different bearing materials could result in differential settlement across the structure.  A 

representative of Trautner Geotech should observe the bearing conditions prior to placement of 

any structural fill on concrete formwork to confirm that our recommendations have been 

interpreted appropriately.   

 

6.1  Interior Concrete Slab-on-Grade Floors 

 

  A primary goal in the design and construction of concrete slab-on-grade floors is to reduce the 

amount of post construction uplift associated with swelling soils, or downward movement due to 

consolidation of soft soils.  A parallel goal is to reduce the potential for damage to the structure 

associated with any movement of the slab-on-grade which may occur.  There are limited options 

available to help mitigate the influence of volume changes in the support soil for concrete slab-on-

grade floors, these include: 

 

• Preconstruction scarification, moisture conditioning and re-compaction of the natural soils 

in areas proposed for support of concrete flatwork, and/or, 

• Placement and compaction of granular compacted structural fill material 

 

  Although the soil on this site does not exhibit a high swell potential when wetted, performance 

of the structure may be improved by isolating the floors from the interior partition walls.  Interior 

walls may be structurally supported from framing above the floor, or interior walls and support 

columns may be supported on interior portions of the foundation system.  Partition walls should 

be designed and constructed with voids above, and/or below, to allow independent movement of 

the floor slab.  This concept is shown below. 
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  The sketch above provides a concept.  If the plans include isolation of the partition walls from 

the floor slab, the project architect or structural engineer should be contacted to provide specific 

details and design of the desired system. 

 

  If the owner chooses to construct the residence with concrete slab-on-grade floors, the floors 

should be supported by a layer of granular structural fill overlying the processed natural soils.  

Where soil is encountered at the support level, interior concrete flatwork, or concrete slab-on-grade 

floors, should be underlain by scarification, moisture conditioning and compaction of about 6 

inches of the natural soils followed by placement of at least 12 inches of compacted granular 

structural fill material that is placed and compacted as discussed in the Construction 

Considerations, “Fill Placement Recommendations” section of this report, below.  Where 

formational material is encountered at the support level, interior concrete flatwork, or concrete 

slab-on-grade floors, loose or other deleterious material should be removed then followed by 

placement of about 6 inches of compacted granular structural fill material that is placed and 

compacted as discussed in the Construction Considerations, “Fill Placement Recommendations” 

section of this report, below.   

 

  The above recommendations will not prevent slab heave if the expansive soils underlying slabs-

on-grade become wet.  However, the recommendations will reduce the effects if slab heave occurs.  

All plumbing lines should be pressure tested before backfilling to help reduce the potential for 

wetting.  The only means to completely mitigate the influence of volume changes on the 

performance of interior floors is to structurally support the floors over a void space.  Floors that 

are suspended by the foundation system will not be influenced by volume changes in the site soils.  

The suggestions and recommendations presented in this section are intended to help reduce the 

influence of swelling soils on the performance of the concrete slab-on-grade floors. 
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6.1.1  Capillary and Vapor Moisture Rise 

 

  Capillary and vapor moisture rise through the slab support soil may provide a source for moisture 

in the concrete slab-on-grade floor.  This moisture may promote development of mold or mildew 

in poorly ventilated areas and may influence the performance of floor coverings and mastic placed 

directly on the floor slabs.  The type of floor covering, adhesives used, and other considerations 

that are not related to the geotechnical engineering practice will influence the design.  The 

architect, builder and particularly the floor covering/adhesive manufacturer should be contacted 

regarding the appropriate level of protection required for their products.   

 

Comments for Reduction of Capillary Rise 

 

  One option to reduce the potential for capillary rise through the floor slab is to place a layer of 

clean aggregate material, such as washed concrete aggregate for the upper 4 to 6 inches of fill 

material supporting the concrete slabs. 

 

Comments for Reduction of Vapor Rise 

 

  To reduce vapor rise through the floor slab, a moisture barrier such as a 6 mil (or thicker) plastic, 

or similar impervious geotextile material is often be placed below the floor slab.  The material 

used should be protected from punctures that will occur during the construction process.   

 

  There are proprietary barriers that are puncture resistant that may not need the underlying layer 

of protective material.  Some of these barriers are robust material that may be placed below the 

compacted structural fill layer.  We do not recommend placement of the concrete directly on a 

moisture barrier unless the concrete contractor has had previous experience with curing of concrete 

placed in this manner.  As mentioned above, the architect, builder and particularly the floor 

covering/adhesive manufacturer should be contacted regarding the appropriate level of moisture 

and vapor protection required for their products.   

 

6.1.2  Slab Reinforcement Considerations 

 

  The project structural engineer should be contacted to provide steel reinforcement design 

considerations for the proposed floor slabs.  Any steel reinforcement placed in the slab should be 

placed at the appropriate elevations to allow for proper interaction of the reinforcement with tensile 

stresses in the slab.  Reinforcement steel that is allowed to cure at the bottom of the slab will not 

provide adequate reinforcement. 

 

6.2  Exterior Concrete Flatwork Considerations 

 

  Exterior concrete flatwork includes concrete driveway slabs, aprons, patios, and walkways.  The 

desired performance of exterior flatwork typically varies depending on the proposed use of the site 

and each owner’s individual expectations.  As with interior flatwork, exterior flatwork is 

particularly prone to movement and potential damage due to movement of the support soils.  This 

movement and associated damage may be reduced by following the recommendations discussed 

under interior flatwork, above.  Unlike interior flatwork, exterior flatwork may be exposed to frost 

heave, particularly on sites where the bearing soils have a high silt content.  It may be prudent to 
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remove silt soils from exterior flatwork support areas where movement of exterior flatwork will 

adversely affect the project, such as near the interface between the driveway and the interior garage 

floor slab.  If silt soils are encountered, they should be removed to the maximum depth of frost 

penetration for the area where movement of exterior flatwork is undesirable. 

 

  If some movement of exterior flatwork is acceptable, we suggest that the support areas be 

prepared by scarification, moisture conditioning and re-compaction of about 6 inches of the natural 

soils (where present) followed by placement of at least 12 inches of compacted granular fill 

material.  The scarified material and granular fill materials should be placed as discussed under 

the Construction Considerations, “Fill Placement Recommendations” section of this report, below. 

 

  It is important that exterior flatwork be separated from exterior column supports, masonry veneer, 

finishes and siding.  No support columns, for the structure or exterior decks, should be placed on 

exterior concrete unless movement of the columns will not adversely affect the supported structural 

components.  Movement of exterior flatwork may cause damage if it is in contact with portions of 

the structure exterior. 

 

  It should be noted that silt and silty sand soils located near the ground surface are particularly 

prone to frost heave.  Soils with high silt content have the ability to retain significant moisture.  

The ability for the soils to accumulate moisture combined with a relatively shallow source of 

subsurface water and the fact that the winter temperatures in the area often very cold all contribute 

to a high potential for frost heave of exterior structural components.  We recommend that silty 

soils be removed from the support areas of exterior components that are sensitive to movement 

associated with frost heave.  These soils should be replaced with a material that is not susceptible 

to frost heave.  Aggregate road base and similar materials retain less water than fine-grained soils 

and are therefore less prone to frost heave.  We are available to discuss this concept with you as 

the plans progress.  

 

  Landscaping and landscaping irrigation often provide additional moisture to the soil supporting 

exterior flatwork.  Excessive moisture will promote heave of the flatwork either due to expansive 

soil, or due to frost action.  If movement of exterior slabs is undesirable, we recommend against 

placement of landscaping that requires irrigation. The ground surfaces near exterior flatwork must 

be sloped away from flatwork to reduce surface water migration to the support soil.  

 

  Exterior flatwork should not be placed on soils prepared for support of landscaping vegetation.  

Cultivated soils will not provide suitable support for concrete flatwork. 

 

6.3  General Concrete Flatwork Comments 

 

  It is relatively common that both interior and exterior concrete flatwork is supported by areas of 

fill adjacent to either shallow foundation walls or basement retaining walls.  A typical sketch of 

this condition is shown below. 
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  Settlement of the backfill shown above will create a void and lack of soil support for the portions 

of the slab over the backfill.  Settlement of the fill supporting the concrete flatwork is likely to 

cause damage to the slab-on-grade.  Settlement and associated damage to the concrete flatwork 

may occur when the backfill is relatively deep, even if the backfill is compacted.   

 

  If this condition is likely to exist on this site it may be prudent to design the slab to be structurally 

supported on the retaining or foundation wall and designed to span to areas away from the backfill 

area as designed by the project structural engineer.  We are available to discuss this with you upon 

request. 

 

7.0  CONSTRUCTION CONSIDERATIONS 

 

  This section of the report provides comments, considerations and recommendations for aspects 

of the site construction which may influence, or be influenced by the geotechnical engineering 

considerations discussed above.  The information presented below is not intended to discuss all 

aspects of the site construction conditions and considerations that may be encountered as the 

project progresses.  If any questions arise as a result of our recommendations presented above, or 

if unexpected subsurface conditions are encountered during construction we should be contacted 

immediately. 

 

7.1  Fill Placement Recommendations 

 

  There are several references throughout this report regarding both natural soil and compacted 

structural fill recommendations.  The recommendations presented below are appropriate for the 

fill placement considerations discussed throughout the report above. 

 

  All areas to receive fill, structural components, or other site improvements should be properly 

prepared and grubbed at the initiation of the project construction.  The grubbing operations should 
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include scarification and removal of organic material and soil.  No fill material or concrete should 

be placed in areas where existing vegetation or fill material exist. 

 

7.1.1  Natural Soil Fill 

 

  Any natural soil used for any fill purpose should be free of all deleterious material, such as organic 

material and construction debris.  Natural soil fill includes excavated and replaced material or in-

place scarified material.  Our recommendations for placement of natural soil fill are provided 

below.   

 

• The natural soils should be moisture conditioned, either by addition of water to dry soils, 

or by processing to allow drying of wet soils.  The proposed fill materials should be 

moisture conditioned to between about optimum and about 2 percent above optimum soil 

moisture content.  This moisture content can be estimated in the field by squeezing a 

sample of the soil in the palm of the hand.  If the material easily makes a cast of soil which 

remains in-tact, and a minor amount of surface moisture develops on the cast, the material 

is close to the desired moisture content.  Material testing during construction is the best 

means to assess the soil moisture content. 

• Moisture conditioning of clay or silt soils may require many hours of processing.  If 

possible, water should be added and thoroughly mixed into fine grained soil such as clay 

or silt the day prior to use of the material.  This technique will allow for development of 

a more uniform moisture content and will allow for better compaction of the moisture 

conditioned materials.  

• The moisture conditioned soil should be placed in lifts that do not exceed the capabilities 

of the compaction equipment used and compacted to at least 90 percent of maximum dry 

density as defined by ASTM D1557, modified Proctor test. 

• We typically recommend a maximum fill lift thickness of 6 inches for hand operated 

equipment and 8 to 10 inches for larger equipment. 

• Care should be exercised in placement of utility trench backfill so that the compaction 

operations do not damage underlying utilities. 

• The maximum recommended lift thickness is about 6 to 8 inches.  The maximum 

recommended rock size for natural soil fill is about 3 inches.  This may require on-site 

screening or crushing if larger rocks are present.  We must be contacted if it is desired to 

utilize rock greater than 3 inches for fill materials. 
 
7.1.2 Granular Compacted Structural Fill 

 

  Granular compacted structural fill is referenced in numerous locations throughout the text of this 

report.  Granular compacted structural fill should be constructed using an imported commercially 

produced rock product such as aggregate road base.  Many products other than road base, such as 

clean aggregate or select crusher fines may be suitable, depending on the intended use.  If a 

specification is needed by the design professional for development of project specifications, a 

material conforming to the Colorado Department of Transportation (CDOT) “Class 6” aggregate 

road base material can be specified.  This specification can include an option for testing and 

approval in the event the contractor’s desired material does not conform to the Class 6 aggregate 

specifications.  We have provided the CDOT Specifications for Class 6 material below. 
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Grading of CDOT  Class 6 Aggregate Base-Course Material 

Sieve Size Percent Passing Each Sieve 

1 inch 100 

¾ inch 95-100 

#4 30-65 

#8 25-55 

#200 3-12 
Liquid Limit less than 30 

 

  All compacted structural fill should be moisture conditioned and compacted to at least 90 percent 

of maximum dry density as defined by ASTM D1557, modified Proctor test.  Areas where the 

structural fill will support traffic loads under concrete slabs or asphalt concrete should be 

compacted to at least 95 percent of maximum dry density as defined by ASTM D1557, modified 

Proctor test. 

 

  Although clean-screened or washed aggregate may be suitable for use as structural fill on sites 

with sand or non-expansive silt soils, or on sites where shallow subsurface water is present, clean 

aggregate materials must not be used on any site where expansive soils exist due to the potential 

for water to accumulate in the voids of the clean aggregate materials. 

 

  Clean aggregate fill, if appropriate for the site soil conditions, must not be placed in lifts 

exceeding 8 inches and each lift should be thoroughly vibrated, preferably with a plate-type 

vibratory compactor prior to placing overlying lifts of material or structural components.  We 

should be contacted prior to the use of clean aggregate fill materials to evaluate their suitability for 

use on this project. 

 

7.1.3  Deep Fill Considerations 

 

  Deep fills, in excess of approximately 3 feet, should be avoided where possible.  Fill soils will 

settle over time, even when placed properly per the recommendations contained in this report.  

Natural soil fill or engineered structural fills placed to our minimum recommended requirements 

will tend to settle an estimated 1 to 3 percent; therefore, a 3 foot thick fill may settle up to 

approximately 1 inch over time.  A 10 foot thick fill may settle up to approximately 3½ inches 

even when properly placed.  Fill settlement will result in distress and damage to the structures they 

are intended to support.  There are methods to reduce the effects of deep fill settlement such as 

surcharge loading and surveyed monitoring programs; however, there is a significant time period 

of monitoring required for this to be successful.  A more reliable method is to support structural 

components with deep foundation systems bearing below the fill envelope.  We can provide 

additional guidance regarding deep fills up on request.   

 

7.2  Excavation Considerations 

 

  Unless a specific classification is performed, the site soils should be considered as an 

Occupational Safety and Health Administration (OSHA) Type C soil and should be sloped and/or 

benched according to the current OSHA regulations.  Excavations should be sloped and benched 

to prevent wall collapse.  Any soil can release suddenly and cave unexpectedly from excavation 

walls, particularly if the soils is very moist, or if fractures within the soil are present.  Daily 
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observations of the excavations should be conducted by OSHA competent site personnel to assess 

safety considerations. 

 

  We did not observe free subsurface water in the test pits at the time of our observations.  If water 

is encountered during construction, it may be necessary to dewater excavations to provide for 

suitable working conditions.  

 

  We observed formational material in the test pits excavated at the site.  We suspect that it may be 

difficult to excavate this material using conventional techniques.  If blasting is planned it must be 

conducted strategically to reduce the effect of the blasting on the support characteristics of the site 

materials and the stability of adjacent slopes.  We typically recommend that where possible 

blasting be avoided, however blasting is often needed to aid in the excavation of the site to develop 

the desired footing support elevations.  It is typical to have about 2 to 3 feet of loose angular clasts 

of rock, commonly called “shot-rock” below the desired bottom of excavation elevations.  This 

material is not suitable for support of structural components and should be removed and replaced 

with compacted structural fill in areas proposed for support of structural components.   

 

  If possible, excavations should be constructed to allow for water flow from the excavation the 

event of precipitation during construction.  If this is not possible it may be necessary to remove 

water from snowmelt or precipitation from the foundation excavations to help reduce the influence 

of this water on the soil support conditions and the site construction characteristics. 

 

7.3  Utility Considerations 

 

  Subsurface utility trenches will be constructed as part of the site development.  Utility line backfill 

often becomes a conduit for post construction water migration.  If utility line trenches approach 

the proposed project site from above, water migrating along the utility line and/or backfill may 

have direct access to the portions of the proposed structure where the utility line penetrations are 

made through the foundation system.  The foundation soils in the vicinity of the utility line 

penetration may be influenced by the additional subsurface water.  There are a few options to help 

mitigate water migration along utility line backfill.  Backfill bulkheads constructed with high clay 

content soils and/or placement of subsurface drains to promote utility line water discharge away 

from the foundation support soil. 

 

  Some movement of all structural components is normal and expected.  The amount of movement 

may be greater on sites with problematic soil conditions.  Utility line penetrations through any 

walls or floor slabs should be sleeved so that movement of the walls or slabs does not induce 

movement or stress in the utility line.  Utility connections should be flexible to allow for some 

movement of the floor slab. 

 

  If utility line trenches are excavated using blasting techniques it is relatively common for surface 

and subsurface water to migrate along the fractures in the rock that may be created by blasting.  If 

this water gains access to a utility line trench that has a gradient down toward the structure the 

water may gain access to the foundation support materials and/or subsurface portions of the 

proposed structure.  Provisions should be made in the project construction plans to create an 

impervious barrier to prevent water from migrating into undesirable locations.  
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7.4  Exterior Grading and Drainage Comments 

 

  The following recommendations should be following during construction and maintained for the 

life of the structure with regards to exterior grading and surface drainage.   

 

• The ground surface adjacent to the structure should be sloped to promote water flow away 

from the foundation system and flatwork.   

• Snow storage areas should not be located in areas which will allow for snowmelt water 

access to support soils for the foundation system or flatwork. 

• The project civil engineer, architect or builder should develop a drainage scheme for the 

site.  We typically recommend the ground surface surrounding the exterior of the building 

be sloped to drain away from the foundation in all directions.  We recommend a minimum 

slope of 12 inches in the first 10 feet in unpaved areas and a minimum slope of 3 inches in 

the first 10 feet in paved areas. 

• Water flow from the roof of the structure should be captured and directed away from the 

structure.  If the roof water is collected in an eave gutter system, or similar, the discharge 

points of the system must be located away from areas where the water will have access to 

the foundation backfill or any structure support soils.  If downspouts are used, provisions 

should be made to either collect or direct the water away from the structure. 

• Care should be taken to not direct water onto adjacent property or to areas that would 

negatively influence existing structures or improvements.   

 

7.5  Landscaping Considerations 

 

  We recommend against construction of landscaping which requires excessive irrigation.  

Generally landscaping which uses abundant water requires that the landscaping contractor install 

topsoil which will retain moisture.  The topsoil is often placed in flattened areas near the structure 

to further trap water and reduce water migration from away from the landscaped areas.  

Unfortunately, almost all aspects of landscape construction and development of lush vegetation 

are contrary to the establishment of a relatively dry area adjacent to the foundation walls.  Excess 

water from landscaped areas near the structure can migrate to the foundation system or flatwork 

support soils, which can result in volume changes in these soils. 

 

  A relatively common concept used to collect and subsequently reduce the amount of excess 

irrigation water is to glue or attach an impermeable geotextile fabric or heavy mill plastic to the 

foundation wall and extend it below the topsoil which is used to establish the landscape vegetation.  

A thin layer of sand can be placed on top of the geotextile material to both protect the geotextile 

from punctures and to serve as a medium to promote water migration to the collection trench and 

perforated pipe.  The landscape architect or contractor should be contacted for additional 

information regarding specific construction considerations for this concept which is shown in the 

sketch below. 
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  A free draining aggregate or sand may be placed in the collection trench around the perforated 

pipe.  The perforated pipe should be graded to allow for positive flow of excess irrigation water 

away from the structure or other area where additional subsurface water is undesired.  Preferably 

the geotextile material should extend at least 10 or more feet from the foundation system. 

 

  Care should be taken to not place exterior flatwork such as sidewalks or driveways on soils that 

have been tilled and prepared for landscaping.  Tilled soils will settle which can cause damage to 

the overlying flatwork.  Tilled soils placed on sloped areas often “creep” down-slope.  Any 

structure or structural component placed on this material will move down-slope with the tilled soil 

and may become damaged. 

 

  The landscape drain system concept provided above is optional for this site and provided only if 

there is a desire to reduce the potential for subsurface water migration to below grade finished 

areas or crawl space areas.  Often this concept is implemented only on the northern sides of 

structures and/or where snow may accumulate and melt water may migrate toward subsurface 

areas under the structure.  

 

7.6  Soil Sulfate and Corrosion Issues 

 

  The requested scope of our services did not include assessment of the chemical constituents of 

corrosion potential of the site soils.  Most soils in southwest Colorado are not typically corrosive 

to concrete.  There has not been a history of damage to concrete due to sulfate corrosion in the 

area. 

 

  We are available to perform soluble sulfate content tests to assess the corrosion potential of the 

soils on concrete if desired. 
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7.7  Radon Issues 

 

  The requested scope of service of this report did not include assessment of the site soils for radon 

production.  Many soils and formational materials in western Colorado produce Radon gas.  The 

structure should be appropriately ventilated to reduce the accumulation of Radon gas in the 

structure.  Several Federal Government agencies including the Environmental Protection Agency 

(EPA) have information and guidelines available for Radon considerations and home construction.  

If a radon survey of the site soils is desired, please contact us. 

 

7.8  Mold and Other Biological Contaminants 

 

  Our services do not include determining the presence, prevention or possibility of mold or other 

biological contaminants developing in the future.  If the client is concerned about mold or other 

biological contaminants, a professional in this special field of practice should be consulted. 

 

8.0  CONSTRUCTION MONITORING AND TESTING 

 

  Engineering observation of subgrade bearing conditions, compaction testing of fill material and 

testing of foundation concrete are equally important tasks that should be performed by the 

geotechnical engineering consultant during construction.  We should be contacted during the 

construction phase of the project and/or if any questions or comments arise as a result of the 

information presented below.  It is common for unforeseen, or otherwise variable subsurface soil 

and water conditions to be encountered during construction.  As discussed in our proposal for our 

services, it is imperative that we be contacted during the foundation excavation stage of the project 

to verify that the conditions encountered in our field exploration were representative of those 

encountered during construction.  Our general recommendations for construction monitoring and 

testing are provided below.   

 

• Consultation with design professionals during the design phases:  This is important to 

ensure that the intentions of our recommendations are properly incorporated in the design, 

and that any changes in the design concept properly consider geotechnical aspects. 

• Grading Plan Review:  A grading plan was not available for our review at the time of this 

report.  A grading plan with finished floor elevations for the proposed construction should 

be prepared by a civil engineer licensed in the State of Colorado.  Trautner Geotech should 

be provided with grading plans once they are complete to determine if our 

recommendations based on the assumed bearing elevations are appropriate.   

• Observation and monitoring during construction:  A representative of the Geotechnical 

engineer from our firm should observe the foundation excavation, earthwork, and 

foundation phases of the work to determine that subsurface conditions are compatible with 

those used in the analysis and design and our recommendations have been properly 

implemented.  Placement of backfill should be observed and tested to judge whether the 

proper placement conditions have been achieved.  Compaction tests should be performed 

on each lift of material placed in areas proposed for support of structural components.   

• We recommend a representative of the geotechnical engineer observe the drain and 

dampproofing phases of the work to judge whether our recommendations have been 

properly implemented. 

• If asphaltic concrete is placed for driveways or aprons near the structure we are available 
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to provide testing of these materials during placement.   

 

9.0  CONCLUSIONS 

 

  This site has hard formational material at the anticipated foundation bearing depth.  While we 

feel that it is feasible to develop this site as planned using relatively conventional techniques, we 

feel that it is prudent for us to be part of the continuing design of this project to review and provide 

consultation in regard to the proposed development scheme as the project progresses to aid in the 

proper interpretation and implementation of the recommendations presented in this report.  This 

consultation should be incorporated in the project development prior to construction at the site.   

 

10.0  LIMITATIONS 

 

  This study has been conducted based on the geotechnical engineering standards of care in this 

area at the time this report was prepared.  We make no warranty as to the recommendations 

contained in this report, either expressed or implied.  The information presented in this report is 

based on our understanding of the proposed construction that was provided to us and on the data 

obtained from our field and laboratory studies.  Our recommendations are based on limited field 

and laboratory sampling and testing.  Unexpected subsurface conditions encountered during 

construction may alter our recommendations.  We should be contacted during construction to 

observe the exposed subsurface soil conditions to provide comments and verification of our 

recommendations. 

 

  The recommendations presented above are intended to be used only for this project site and the 

proposed construction which was provided to us.  The recommendations presented above are not 

suitable for adjacent project sites, or for proposed construction that is different than that outlined 

for this study.   

 

  This report provides geotechnical engineering design parameters, but does not provide foundation 

design or design of structure components.  The project architect, designer or structural engineer 

must be contacted to provide a design based on the information presented in this report. 

 

  This report does not provide an environmental assessment nor does it provide environmental 

recommendations such as those relating to Radon or mold considerations.  If recommendation 

relative to these or other environmental topics are needed and environmental specialist should be 

contacted.   

   

  The findings of this report are valid as of the present date.  However, changes in the conditions 

of the property can occur with the passage of time.  The changes may be due to natural processes 

or to the works of man, on the project site or adjacent properties.  In addition, changes in applicable 

or appropriate standards can occur, whether they result from legislation or the broadening of 

knowledge.  Therefore, the recommendations presented in this report should not be relied upon 

after a period of two years from the issue date without our review. 

 

  We are available to review and tailor our recommendations as the project progresses and 

additional information which may influence our recommendations becomes available. 
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11-16-22 

  Please contact us if you have any questions, or if we may be of additional service. 

 

Respectfully, Reviewed by, 

TRAUTNER GEOTECH 

 

 

 

 

 

Jason A. Deem, P.G. Tom R. Harrison P.E. 

Engineering Geologist Geotechnical Engineer 

 



SAN JUAN COUNTY, COLORADO 

DRIVEWAY AND ROAD ACCESS PERMIT  

Improvement
Permit No.  

Applicant:      

    

   

Location of Proposed Driveway or Access on County Road No.   : 

         

Description of Proposed Driveway or Access, including materials to be used: 

              

               

         

               

    

Comment and Recommendations of County Road Supervisor: 

Terms and Conditions of Issuance of Permit (or reason for denial): 

Permit Approved   or Denied  . Date:

Land Use Administrator: 

constructed with as minimal cut and fill as possible. The driveway will cross a 20-foot section of 
BLM land, which the applicant has filed a right-of-way for. The application has been processed.  

250 East Park Avenue
Durango, CO 81301

51

The proposed driveway will be an extension of an existing driveway currently used on the 

Eastern Star Road via County Road 51 (Minnehaha Creek)

Thomas & Jacqueline BonAnno

adjacent property, will be approximately 10 feet wide, will consist of native gravel soil, and be  

The driveway design by Mountain Civil Consulting is included with the applicant's Improvement Permit

Application documents. 

with BLM (serial # COC-80940) and is expected to be approved soon. 
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Scenic Quality Report         
 
1. INTRODUCTION AND SITE LOCATION 
 
San Juan County regulations state the following: 
 
All residential development shall be required to submit a Scenic Quality Report at the time of sketch plan 
submittal.  
 
The following is a Scenic Quality Report for the proposed BonAnno Cabin, located on 
Tennessee Lode, MS #5985, near Minnehaha Creek, San Juan County, Colorado. 
 
This property is accessed off County Road 51 via County Road 110. County Road 51 is 
seasonally maintained, while County Road 110 is maintained year-round from Silverton 
to Gladstone. The applicant plans to park at the County maintained public parking area 
at Gladstone and access the property with snowmobiles during the winter months when 
there is no vehicular access up County Road 51. A Vicinity Map showing the general 
project location is included in this application for reference.  
 
2. PROJECT SITE AND PROPOSED CABIN LOCATION 
 
County regulations require that this Scenic Quality Report adhere to the following: 
 
The designated view sheds shall include natural and historic features as seen from and toward the site. 
Provide written descriptions of these view sheds and how they will be preserved. Existing site photos and 
graphic depictions of the proposed development shall be submitted so that staff, the Planning Commission 
and the Board of County Commissioners can assess the visual impacts of the project on the view shed and 
the effectiveness of proposed mitigation measures.  
 
The property is located off an existing access road and driveway which originates from 
County Road 51 via County Road 110. The property consists of 9.70 acres of dense and 
dispersed evergreens, grassy hillside, and a ridgeline running east to west through the 
property. The proposed cabin location is just south of the ridgeline towards the middle of 
the property, set on a natural bench. The portion of the property south of the building site 
slopes down towards Minnehaha Creek, while the portion north of the building site slopes 
down towards North Fork Cement Creek.   
 
The applicants chose the siting for the cabin due to the generally moderate topography, 
natural clearing with no trees, and proximity to the existing cabin and driveway to the 
west. The proposed cabin siting is the best balance of accessibility, privacy, and 
buildability available on the property. 
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The following photo shows the proposed cabin location, shown dashed (approximate). 

 
       
3. VISIBILITY OF THE CABIN FROM COUNTY ROAD 51 
 
The proposed cabin is largely obstructed to someone traveling in either direction on 
County Road 51 due to the mountainous terrain and elevation change between the 
road and site. Below is a view from County Road 51 at the existing access road (Eastern 
Star Road) junction. The proposed cabin would be slightly right of center in the photo. 
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Below are two views from County Road 51 east of the existing driveway and project 
site. The proposed cabin would be slightly right of center in both photos.   

 

 

Below (on the following page) is a view from County Road 51 across Minnehaha Creek. 
The image shows the proposed cabin superimposed onto the site to show approximate 
scale and visibility from County Road 51. 
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4. VIEWS FROM THE PROPOSED CABIN 
 
In the County Scenic Quality Report regulations, it is requested that information about 
the view from the cabin is provided. Photos are included below that show views from the 
proposed cabin looking south, west, north and east (approximately).  

 
VIEW LOOKING SOUTH 

EXISTING 
CABIN 

PROPOSED 
CABIN 
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VIEW LOOKING WEST 

    

VIEW LOOKING NORTH 
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VIEW LOOKING EAST 

 
5. LOCATION OF STRUCTURE MINIMIZES VISIBILITY FROM PUBLIC LANDS & EXISTING TRAILS 
 
The County Scenic Quality regulations require the following information: 
 
Evidence shall be provided to show that the location of the structure is designed to minimize the visual 
impacts and that it does not detract from the scenic quality of adjacent public lands, existing trails or 
historic resources.  
 
The applicant owns both properties that flank the Tennessee Lode on the west and east 
sides (Eastern Star and Sampson Double), and the remainder of the property is bordered 
by BLM land and other privately owned parcels. 
 
The existing public lands and trails surrounding the property include recreational use of 
County Road 51, which brings year-round visitors near or through the property. The 
existing cabin is currently visible from the Alpine Loop across North Fork Cement Creek; 
however, the new cabin will be hidden behind the ridge so will not be visible from the 
Alpine Loop. 
 
The applicant values privacy, which is why the proposed cabin is set back into the natural 
bench as much as possible, which in turn lessens the visual impact. Anyone using County 
Road 51 will have limited visibility of the proposed cabin, which is primarily only visible 
from across Minnehaha Creek.   
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6. BUILDING DESIGN AND THE NATURAL TOPOGRAPHY AND VEGETATION 
 
County regulations require that the Scenic Quality Report includes information regarding 
the following: 
 
Evidence to demonstrate that the site improvements are designed and/or oriented in ways that allow them 
to blend in with and utilize the natural topography and vegetation. The report shall include, but not be 
limited to, site photos, perspective sketches, photo-simulations and/or three-dimensional models at an 
appropriate scale.  
 
The proposed cabin is sited on a natural bench and grassy clearing, which is the most 
buildable portion of the property that requires the least amount of disturbance to the 
natural topography and vegetation. The cabin will be set back into the hill, as shown on 
the Site Section drawing (sheet “F), which will help blend the cabin into the surroundings 
as much as possible.  
 
The image below shows the proposed cabin superimposed onto the site to show 
approximate scale. The cabin design is shown on the draft floor plans and elevations 
included with this application. 
 

 
 
7. TOPSOIL, UTILITIES, LIGHTING AND DRIVEWAYS 
 
This section describes design features associated with topsoil, location of utilities, exterior 
lighting, and any proposed driveways. 
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a) Topsoil 
 

County regulations require that the project should include the following: 
 
Plans to remove and save topsoil, prior to any grading or excavation, and how it will be replaced 
and reused for re-grading and re-vegetation purposes. 
 
The topsoil removed at the cabin site during excavation will be reused as backfill 
and building pad for the cabin or used in the grading of the new driveway. Any 
additional removed topsoil will be used for vegetation and landscaping as desired 
by the applicant and/or required by the County.  
 

b) Utilities 
 
County regulations require that the project should include the following: 
 
Location and installation of utilities in ways that will minimize impacts to the view shed and natural 
environment.  
 
The project includes a proposed underground septic system with leach field, an 
underground water storage tank, underground propane tank, solar panels with 
battery storage, and a propane powered backup generator. All utilities are 
located on the site plan (sheet “F”) included with this application.  
 
Septic: The septic system location was selected based on site conditions and 
proximity to the chosen cabin site, which is south of the proposed cabin. The septic 
system maintains a 100-ft minimum clear radius from the proposed water source.  
 
Water: The applicant will haul water to an underground water storage tank that 
will provide water for the cabin. Water will be piped underground from the storage 
tank to the cabin.  
 
Power/heating: Solar panels will be the primary source of power for the cabin, with 
underground propane and propane backup generator as secondary. Appliances 
will be propane, and the primary heat source is proposed to be hydronic radiant 
heat and wood burning stove.  
 

c) Exterior Lighting 
 
County regulations require that the project should include the following: 
 
Exterior lighting shall preserve the Dark Sky environment and view of the stars. Provisions 
requiring shielding of exterior lighting to prevent direct visibility of light bulbs from off-site, 
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directing of all exterior lighting toward either the ground or the surface of a building and 
prohibiting high intensity sodium vapor or similar lighting.  
 
The exterior lighting for the cabin will be installed in all locations necessary to safely 
access the cabin and covered deck. All exterior lighting will be fully shielded, will 
be compatible with the rural mountain character of the area, and will be in 
conformance with the requirements of San Juan County Dark Sky requirements. 

 
d) Driveways 

 
County regulations require that the project should include the following: 
 
Design and construction plans for roads and associated structures that bear a logical relationship 
to existing topography to minimize the need for cuts and fills.  
 
The proposed cabin will be accessed by extending the existing driveway currently 
used to access the existing cabin located on the adjacent property, Eastern Star 
Lode. The applicant plans to make improvements to the existing driveway (from 
the gate to the cabin). The starting elevation is approximately 11,800 feet and 
ascends 27 feet to the parking area of 11,827 feet. The driveway will maintain a 
similar slope to the adjacent undisturbed land, minimizing cut and fill and 
controlling erosion. An engineered driveway plan and profile (sheet “C100”) 
showing the existing and proposed topography has been included with this 
application for review.  

 
8. BUILDING MATERIALS 
 
County regulations require that the Scenic Quality Report includes information regarding 
the following: 
 
Provide written descriptions and photos of the proposed building materials, colors and textures. Utilizing 
and integrating elements, colors and textures found naturally in the landscape and prohibition of reflective 
materials, such as highly reflective glass or metals.  
 
The proposed cabin will include the following materials:  

- Rustic/rusty corrugated metal siding  
- Dark colored matte finish metal roof with matching trim 
- Dark colored window sashes/frames to match metal siding 
- Metal posts at deck 
- Low-reflective glass on more expansive glazing 

      
Thank you for your review and consideration of the proposed BonAnno Cabin located 
on the Tennessee Lode near Minnehaha Creek. If you have any questions or need 
additional information, please contact Chris Clemmons or Ashley Clemmons of Mountain 
Studio Architects at (970) 515-7882.  
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