
 
October 6, 2010 
 
 
Paulson & Company, Inc. 
c/o Raintree Investment Corporation 
110 Tiburon Boulevard, Suite 203 
Mill Valley, California 94941 
 
Attention: Mr. Michael McDonnell 
 
Subject:  Due Diligence Geotechnical Review  
  Portions of Bridgewater Subdivision 
  Northwest of Leon Wurl Parkway and  

Weld County Road 5 
  Erie, Colorado 

Project No. DN45,212-115 
 
 

We understand Paulson & Company is considering the purchase of a 
portion of the Bridgewater Subdivision project in Erie Colorado. Bridgewater 
includes Section 17, the southeast quadrant of Section 8, and the east portion of 
Section 18, Township 1 North, Range 67 West.   The proposed project includes 
single and multi-family parcels and associated open space; Paulson is evaluating 
purchase of the single-family areas. 

 
CTL | Thompson, Inc. completed a Preliminary Geotechnical Investigation 

of the Bridgewater site (formerly known as Tallgrass) and presented results in a 
report dated June 30, 2005 (Project No. DN40,507-115). We were requested to 
review our records to assist in your due diligence assessment. The scope was 
described in our Proposal and Service Agreement DN10-0566R dated September 
14, 2010. This letter contains descriptions of subsoil and ground water conditions 
found during our previous investigation and discussion of future residential 
construction as influenced by geotechnical considerations. The information 
contained in this letter is intended for due diligence assessment purposes only. 
Additional investigation will be required to develop development 
recommendations and design-level criteria. We are also performing environmental 
site assessment which will be reported under separate cover. 

 
Site Description and Geologic Setting 
 
 Bridgewater is located northwest of the intersection of Leon Wurl Parkway 
and Weld County Road 5 in Erie, Colorado, and extends north of County Road 10 
and west of County Road 3 (Fig. 1).  The overall site contains about 950 acres. 
Portions of the site have been used as farmland.  Gas wells are scattered across 
the site.  Coal Creek is located to the west; water was flowing in the Creek at the 
time of this investigation.  There is also a ditch east of County Road 5 which was 
active when we visited the site.  Erie Cemetery is located in the west portion of the 
site adjacent to Weld County Road #3. A Union Pacific Railroad right-of-way 
crosses the northern parcel and extends along the western property line.  A 



school building is east of County Road 5.  Residential development is located 
north and south of the site.  The ground surface slopes down towards the west.  
Total relief across the site is about 135 feet, from elevation 5165 to 5030.  Existing 
ground surface contours are shown on Fig. A-1. 
 
 Geologic mapping1 indicates the site is underlain by wind-blown deposits 
of clay, silt and sand underlain by sedimentary bedrock of the Laramie formation.  
Our experience suggests there may be scattered alluvium (sand, gravel and 
cobble) below the wind-blown soils. The wind-blown soils can contain both 
expansive and collapsible clay and sand. The alluvium is comparatively stable, 
and may conduct water seepage if a source is nearby. The underlying bedrock 
includes claystone which is expansive. 
 
 The presence of expansive soils and bedrock, and collapsible 
(compressible) soils is considered a geologic hazard. Exhibit A contains a 
discussion about these geologic hazards. 
 
 The Laramie formation contains coal seams which were mined historically 
in Boulder and Weld Counties. Bridgewater is underlain by abandoned mine 
workings of three mines. We are evaluating mine subsidence risk under a 
separate project. 
 
Soil and Ground Water Conditions 

 
During our 2005 investigation we drilled 20 exploratory borings on the 

Bridgewater site; 15 of which were located within parcels which Paulson is 
considering.  We were also provided a copy of a 1998 report prepared by Scott, 
Cox & Associates, Inc. and they had drilled five borings.  The approximate 
locations of the borings are shown on Fig. 1. Appendix A contains copies of 
graphics from our 2005 report, Appendix B includes logs of our borings, and 
laboratory data is in Appendix C. Excerpts from the Scott, Cox & Associates 
report are in Appendix D. 

 
 The soils found in the 20 borings which have been drilled in the parcels 

under consideration included 3 to 22 feet of clay, sandy clay, clayey sand and 
some sand/gravel underlain by sedimentary claystone and sandstone bedrock.   
Some of the sand is loose. Select clay and claystone samples exhibited 
compression to very high swell. The sand and sandstone are generally low 
swelling or non-expansive. Low density, collapsing clays were identified at two 
test holes (TH-16 and TH-19).  Samples of the bedrock exhibited compression (0.4 
percent) to very high swell (14.7 percent), with about 85 percent swelling 4 percent 
or more when wetted under an applied pressure of 1,000 psf. Volume change of 
more than 4 percent implies high to very high risk for distress to ground-
supported improvements unless mitigation is performed, as discussed later in 
this letter. Selected claystone samples swelled 4.1 to 9.6 percent after wetting 
under overburden pressures (1,800 to 3,600 psf). Claystone samples exhibited 
high plasticity, 

                                            
1Colton, R.B. and Anderson, L.W., “Preliminary Geologic Map of the Erie Quadrangle…”, U.S.G.S., 1977 
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Ground water was measured in two of our borings (TH-15 and TH-20) 
during the 2005 investigation at depths of 15.5 and 31.5 feet below the existing 
ground surface.  Scott, Cox did not report any water in their borings. 
 
Discussion 
 
 The primary geotechnical issue associated with development and 
residential construction at Bridgewater will be the presence of highly expansive 
claystone bedrock.  Where this material is present within about 15 to 20 feet of the 
proposed ground surface, it could impose risk of significant heave and associated 
damage to foundations, flatwork, pavements and other improvements.  During our 
2005 study, we judged the risk of swelling soil (or bedrock) damage to be high or 
very high at about half of the exploratory borings which were drilled in the parcels 
Paulson is evaluating (Fig. A-4). In the north portion of the site, sand and 
sandstone were found in six borings which represent low risk of movement. 
Exhibit B describes the swell risk assessment. 
 
 In the areas where highly expansive claystone will be present near 
proposed grades, we believe potential movements (heave) are high enough that 
construction of residences and associated improvements without mitigation will 
not be prudent.  The common method to mitigate the potential movements is over-
excavation to depths on the order of 18 to 22 feet below proposed grade in 
residence areas, with over-excavation of 3 to 7 feet (or more) below streets.  This 
excavation is followed by placement of on-site materials re-worked as high 
moisture, compacted fill.  It is normally possible to reduce potential swell to levels 
which allow use of footing-type foundations and slab-on-grade basement floors.  
Given the high plasticity of the claystone at Bridgewater, it may not be practical to 
achieve low swelling conditions, so use of drilled pier foundations and 
structurally supported basement floors may be necessary even if over-excavation 
is performed.   For preliminary budgeting purposes, we suggest an assumption of 
20 feet of over-excavation in 50 percent of the site to include the areas where 
preliminary data suggest high or very high swell risk.   If the moderate risk areas 
are also included, the area would increase to about 70 to 75 percent of the site. 
 
 The presence of high plasticity soils will also affect the stability of 
subgrade soils below streets.  We suggest budgets include at least 5 feet of over-
excavation for 70 percent of the pavements, with chemical stabilization (fly ash or 
lime treatment) of subgrade in about 50 percent of the streets. 
 
 Control of surface and subsurface water will be critical to performance of 
residence foundations and other improvements.  We typically advocate 
installation of underdrain systems below sanitary sewer mains to help control 
subsurface water.  The alluvial soils found in a few borings may also provide a 
conduit for subsurface water.  Interceptor drains may be necessary along portions 
of the perimeter of various parcels or filings. 
  

We believe our 2005 soils investigation was performed using methods 
consistent with those used by other geotechnical engineers practicing in this area 
at the time. Further preliminary studies will be needed to allow better assessment 
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EXHIBIT A 
GEOLOGIC HAZARDS 

 
Colorado is a challenging location to practice geotechnical 

engineering. The climate is relatively dry and the near-surface soils are typically 
dry and relatively stiff. These soils and related sedimentary bedrock formations 
tend to react to changes in moisture conditions. Some of the soils swell as they 
increase in moisture and are called expansive soils. Other soils can settle 
significantly upon wetting and are referred to as collapsing soils. Most of the land 
available for development east of the Front Range is underlain by expansive clay 
or claystone bedrock near the surface. The soils that exhibit collapse are more 
likely west of the continental divide; however, both types of soils occur all over 
the state.  

 
Covering the ground with houses, streets, driveways, patios, etc., coupled 

with lawn irrigation and changing drainage patterns, leads to an increase in 
subsurface moisture conditions. As a result, some soil movement is inevitable.   It 
is critical that all recommendations in a soils report are followed to increase the 
chances that foundations and slabs-on-grade will perform satisfactorily. After 
construction, home owners must assume responsibility for maintaining the 
structures and use appropriate practices regarding drainage and landscaping. 

 
Expansive soils and bedrock and compressible soils are present at this 

site. The presence constitutes a geologic hazard. There is risk that ground heave 
or settlement will damage slabs-on-grade and foundations. The risks associated 
with swelling and compressible soils can be mitigated but not eliminated by 
careful design, construction and maintenance procedures. We believe the 
recommendations our reports will help control risk of foundation and/or slab 
damage; they will not eliminate that risk. The builder and home buyers should 
understand that slabs-on-grade and, in some instances, foundations may be 
affected by swelling soils. Homeowner maintenance will be required to control 
risk. We recommend builders provide a booklet to home buyers that describes 
swelling soils and includes recommendations for care and maintenance of homes 
constructed on expansive soils. Colorado Geological Survey Special Publication 
432 was designed to provide this information. 

                                            
2“A Guide to Swelling Soils for Colorado Homebuyers and Homeowners,” Second Edition Revised and Updated 
by David C. Noe, Colorado Geological Survey, Department of Natural Resources, Denver, Colorado, 2007. 

PAULSON & COMPANY, INC. 
PORTIONS OF BRIDGEWATER SUBDIVISION 
CTL | T PROJECT NO. DN45,212-115 
S:\PROJECTS\45200\DN45212.000\115\3. Letters\L1\DN45212-115-L1.doc 

Exhibit A-1



EXHIBIT B 
SWELL RISK EVALUATION 

 
As part of our previous evaluation of the subsoils and bedrock, samples 

were tested in the laboratory using a swell test. In the test procedure, a relatively 
undisturbed sample obtained during drilling is first loaded and then flooded with 
water and allowed to swell or compress. The pressure applied prior to wetting can 
approximate the weight of soil above the sample depth or be some standard load. 
This judgment has been described by the Colorado Association of Geotechnical 
Engineers3 (CAGE, 1996) as it relates to basement slab-on-grade floors. It can also 
be used to help judge performance risk for other slabs-on-grade such as garage 
floors, driveways, and sidewalks. The risk evaluation is considered when we 
evaluate appropriate foundation systems for a given site. In general, more 
conservative foundation designs are used for higher risk sites to control the 
likelihood of excessive foundation movement. 
 

As a result of the Swell Risk Evaluation, sites are categorized as low, 
moderate, high, or very high risk. This is a judgment of the swelling 
characteristics of the soils and bedrock likely to influence performance of 
improvements. 
 

REPRESENTATIVE MEASURED SWELL 
AND CORRESPONDING SLAB 

PERFORMANCE RISK CATEGORIES 
 

 
Slab Performance 

Risk Category 

 
Representative Percent Swell* 

(500 psf Surcharge) 

 
Representative Percent Swell* 

(1000 psf Surcharge) 
 

Low 
 

0 to <3 
 

0 to <2 
 

Moderate 
 

3 to <5 
 

2 to <4 
 

High 
 

5 to <8 
 

4 to <6 
 

Very High 
 

> 8 
 

> 6 
*Note: The representative percent swell values presented are not necessarily measured values; rather, 

they are a judgment of the swelling characteristics of the soil and bedrock likely to influence slab 
performance. 

 
The rating of risk on a site as low or high is not absolute. Rather, this rating 

represents a judgment. Movement of slabs and foundations may occur with time 
in low, moderate, high, and very high risk areas as the soils respond to increases 
in moisture content. Overall, the severity and frequency of damage usually is 
greater in high and very high rated areas. Heave of slabs-on-grade of 3 to 5 inches 
is not uncommon in areas rated as high or very high risk. On low and moderate 
risk sites, slab heave of 1 to 2 inches is considered normal and we believe in the 
majority of instances, movements of this magnitude constitute reasonable slab 
performance; more heave can occur.  Slabs can be affected on all sites.      
                                            
3”Guideline for Slab Performance Risk Evaluation and Residential Basement Floor System Recommendations”, 
Colorado Association of Geotechnical Engineers, December 1996. 
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APPENDIX A 
LOCATION OF BORINGS 

BEDROCK SURFACE EVALUATION  
PRELIMINARY SWELL RISK EVALUATION UNDERDRAIN DETAILS 

(PROJECT NO. DN40,507-115; REPORT DATED JUNE 30, 2005) 
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APPENDIX B 
SUMMARY LOGS 
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APPENDIX C 
LABORATORY TEST RESULTS 

(Project No. 40,507-115, Report Dated June 30, 2005) 
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APPENDIX D 
DATA FROM SCOTT, COX & ASSOCIATES, INC. REPORT 

(November 5, 1998) 
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