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SCOPE

This report presents the results of our Residential Soils Investigation for the
proposed residence to be located at 2287 Vista Rio Court in Grand Junction,
Colorado. Our investigation was conducted to explore subsurface conditions and
provide foundation recommendations for the proposed residence. The report
includes descriptions of subsoil and groundwater conditions found in two
exploratory borings, recommended foundation systems and allowable design soil
pressures, and design and: construction criteria for details influenced by the
subsurface conditions. This investigation was performed in general conformance

with our Proposal No. 02-195 dated August 9, 2002.

The report was prepared from data developed during our field exploration,
laboratory testing, engineering analysis and experience with similar conditions. A
brief summary of our conclusions and recommendations follows. Detailed criteria

are presented within the report.

SUMMARY OF CONCLUSIONS

T Subsoils found in the two exploratory borings consisted of 3 to 6 feet
of clayey sand underlain by clayey shale to the maximum depths
investigated of 15 and 25 feet below the ground surface.
Groundwater was not encountered in the exploratory borings at the
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time of drilling but was encountered at exploratory boring, TH-2 at 21
feet below the ground surface when checked 4 days after drilling
and at 18 feet below the ground surface when checked 24 days after
drilling.

2, We recommend a drilled pier foundation for the proposed residence.
A discussion, including detailed design and construction criteria are
included in the text of the report.

R We believe slab-on-grade construction supported by the soils
encountered has moderate potential for movement. We recommend
structurally supported floors in all finished living areas. Slab-on-
grade construction should be limited to unfinished areas, flatwork
and garage areas.

4, Surface drainage should be designed for rapid runoff of surface
water away from the proposed residence.

SITE CONDITIONS

The subject site consists of 2287 Vista Rio Court in Vista del Rio Court
Subdivision, Grand Junction, Colorado. A vicinity map is included as Fig. 1. The
subject site was in a developed residential subdivision. The site was barren and
generally sloped down towards the south and east at 11 to 13 percent (estimated
with hand level and wheel). Scattered gravel and cobble were noted across the
surface. A masonry block wall was noted at the approximate north lot line
(estimated from site plan). A vacant lot with stockpiies of soil were north. Single
family residences were south. Single family residences were west beyond a
vacant lot. Single family residences and Vista Rio Court were east. The vicinity
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sloped down toward the south and west at approximately 3 to 5 percent (USGS
Colorado National Monument, Colorado topographical quadrangle, 1962,

photorevised 1973).

PROPOSED CONSTRUCTION

We understand the proposed residence will be a one story, wood framed
structure with walkout basement. The plan area will be about 1,800 square feet.
We anticipate foundation loads may range from 1,000 fo 2,000 pounds per lineal
foot of foundation wall. No grading changes are proposed. If proposed
construction changes or is different from what is stated, we should be contacted to

review actual construction and our recommendations.

SUBSURFACE CONDITIONS

Subsurface conditions at the site were investigated by drilling and sampling
two exploratory borings. Locations of exploratory borings are shown on Fig. 2.
Graphic logs of the soils found in the exploratory borings and field penetration

resistance tests are presented on Figs. 3 and 4. Subsurface conditions
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encountered in the two exploratory borings consisted of 3 to 6 feet of clayey sand
underlain by clayey shale to the maximum depths investigated of 15 and 25 feet
below the ground surface. The clayey sand was gravelly, had cobble noted,
medium dense, dry, tan and red. The clayey shale was medium hard to very hard,

dry to moist, dark green and dark brown with sulfates noted.

One sand sample tested had a moisture content of 2.7 percent. Four shale
samples were tested. These samples had moisture contents of 12.5 to 17.6
percent. Three samples had dry densities of 107 to 121 pcf. One sample was
tested for Atterberg limits. This sample exhibited a liquid limit of 40, plasticity index
of 19 and 75 percent passing the No. 200 sieve (siit and clay sized particles).
Three shale samples were tested for one dimensional swell / consolidation. These
samples varied from exhibiting no movement to swelling 1.6 percent when wetted
under a confining pressure of 1,000 psf. Groundwater was not encountered in the
exploratory borings at the time of drilling but was encountered at 21 feet below the
ground surface when checked 4 days later and at 18 feet below the ground
surface when checked 24 days later. Results of taboratory testing are included in

Figs. 5 and 6 and summarized on Table 1.
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RESIDENCE FOUNDATIONS

This investigation indicates subsurface conditions at foundation levels
consist of expansive clayey shale. The shale exhibited low expansion potential
in laboratory tests. Experience indicates the clayey shale stratum is problematic
locally. The shaile can change significantly over short distances. We recommend
a straight-shaft drilled pier foundation system for the proposed residence. The
recommended design and construction criteria for drilled piers is presented below.
These criteria were developed from analysis of field and laboratory data and our
experience. The owner should also consider details established by the structural
engineer which may impose additional foundation design and installation

requirements.

Drilled Piers Bottomed in Bedrock

1. Piers should be designed for a maximum allowable end bearing
pressure of 20,000 psf and an allowable skin friction value of 2,000
psf for the portion of pier in relatively unweathered clayey shale.
Skin friction should be neglected for the portion of pier within 3 feet
of the bottom of the foundation walls and grade beams.

2. Piers should be designed for a minimum deadload pressure of
10,000 psf based on pier cross-sectional area. If this deadioad
cannot be achieved, pier length and bedrock penetration should be
increased. The clayey shale can be assigned a skin friction value of
1,700 psf for uplift resistance, at least 3 feet below the pier cap.

2287 Viata Rio Court &
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Piers should penetrate at least 10 feet into the relatively
unweathered shaie strata and have a total length of at least 15 feet.

Piers should be reinforced the full length of the pier with at least two
No. 5 Grade 60 reinforcing bars to resist tension in the event of
swelling. Reinforcement should extend into grade beams and
foundation walls.

There should be a 4-inch {or thicker) continuous void beneath all
grade beams and foundation walls, between piers, to concentrate
deadload on the piers.

Foundation walls and grade beams should be well reinforced; the
reinforcement should be designed by a qualified structural engineer
considering large openings in basement walls.

Piers should be carefully cleaned prior to placement of concrete.
Groundwater was encountered at the time of this investigation. We
believe problems associated with pier installation can be significantly
reduced by using a “drill and pour’ construction procedure; that is,
placing concrete immediately after pier holes are drilled, cleaned and
inspected. Pumping, tremie pilacement, vacuum truck or auger cast
methods may be required for proper dewatering and installation of
the pier holes. Concrete should not be placed in any pier hole
containing more than 3 inches water. Due to recent experience with
improper installation, we recommend the use of a foundation
contractor with previous drilled pier installation experience.

Formation of mushrooms or entargements at the top of piers should
be avoided during pier driling and subsequent construction
operations.

Installation of drilled piers should be observed by a representative of
our firm to identify the proper bearing strata and confirm proper
installation technique. Our representative should be called to visit
the site at the time of the first pier excavation.



FLOOR SYSTEMS

We believe the soils which will support slab-on-grade floors exhibited
moderate movement potential. Some movement must be assumed from an
increase in moisture by residential development and associated landscaping and
irrigation. To our knowiedge, the only reliable solution to controi floor movement is
the construction of a structurally supported floor with at least a 12-inch air space
between the floor and subgrade. in our opinion, structurlal floors should be used in
all finished living areas. Structurally supported floors are normally not used in
garage areas or unfinished basements. A siab-on-grade floor can be used in
these areas provided the builder and owner is aware of and accepts risk of
potential movement. Driveways, sidewalks and exterior patio slabs are also

constructed as slabs-on-grade.

We recommend the foliowing precautions for construction of slabs-on-grade
at this site. These precautions will not prevent movement in the event the

underlying soils become wetted; they tend to reduce damage if movement occurs.

1. Slab-on-grade construction should be limited to areas such as
garage, unfinished basements and exterior flatwork. The typical
gravel layer, should be omitted to help mitigate potential of wetting
the shale subgrade from a single source.
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Slabs should be separated from exterior walls and interior bearing
members with a slip joint which allows for free vertical movement of

slabs,

The use of slab-bearing partitions shouid be minimized. Where such
partitions are necessary, a slip joint allowing at least 3 inches of free
vertical slab movement should be used. The home owner should be
advised of potential movement and re-establish this void if it closes.
Doorways and stairwells should also be designed for this movement.
Sheetrock should not extend to slab-on-grade floors.

Underslab plumbing should be eliminated where feasible. Where
such plumbing is unavoidable, it should be thoroughly pressure
tested during construction for leaks and should be provided with
flexible couplings. Gas and water lines leading to slab-supported
appliances should be constructed with flexibility.

Plumbing and utilities which pass through slabs should be isolated
from the slabs. Heating and air conditioning systems supported by
the slabs should be provided with flexible connections capable of at
least 3 inches of vertical movement so that slab movement is not
transmitted to the duct work.

Frequent control joints should be provided to reduce problems
associated with shrinkage and curling. The American Concrete
Institute (ACI) and Portland Cement Association (PCA) recommend
a maximum panel size of 8 to 15 feet depending upon concrete
thickness and slump, and the maximum aggregate size. We
advocate additional control joints 3 feet off and parallel to grade
beams and foundation walils.

Exterior patio and porch slabs should be designed to function as
independent units. Movement of slabs-on-grade should not be
transmitted directly to the residence foundations. If stucco finish is
used it should be terminated at ieast six inches above slabs.



BELOW-GRADE CONSTRUCTION

Basement walls should be designed for lateral earth pressures.
Recent data and our experience have shown an increase in the incidence of
problems due to lateral earth loads on basement walls. Data indicates walls have
been designed using lateral equivalent fluid pressures ranging from 40 to 65 pcf.
Provided the builder wishes to assume the risk, walls can be designed for pressure
in the lower end of this range. The design lateral earth pressure is dependent
upon the type of backfill. If the builder wishes to control risk of cracking, we
recommend design of basement walls using an equivalent fluid weight of 50 pcf for
this site. Use of thicker walls, higher strength concrete and additional steel may be
required for the higher pressures. The structural engineer should consider vertical

steel reinforcement and the effects of large openings on the behavior of the walls.

Water from surface irrigation of lawns and landscaping frequently flows
through relatively permeable backfill placed adjacent to a residence and collects
on the surface of relatively impermeable soils occurring at the bottom of the
excavation. This can cause wet or moist basement conditions after construction.
To help reduce the risk of accumulation of water at basement level, we
recommend a foundation drain. The provision of a drain will not eliminate potential

slab movement. The drain should consist of a 4-inch diameter open joint or slotted
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pipe encased in free draining gravel. The drain should lead to a positive gravity
outlet or to a sump where water can be removed by pumping. Typical foundation

drain details are presented on Figs. 7 and 8.

CONCRETE

One soils sample tested (TH-1 at 2 feet) had a water soluble sulfate
concentration of 280 ppm. Sulfate concentrations in this range are considered to
have a moderate effect on concrete that comes into contact with the soils. Sulfate
crystals were noted in samples taken. We recommend a Type V (sulfate resistant)
cement be used for concrete that comes into contact with the subsoils. We
understand that Type V cement is not always available locally. In our experience,
a locally available Type I / Il modified cement has been used for similar conditions.

In addition, concrete should have a maximurn water-cement ratio of 0.45.

SURFACE DRAINAGE

Performance of foundations and concrete flatwork is influenced by surface

moisture conditions. Risk of wetting foundation soils can be reduced by carefully
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planned and maintained surface drainage. Surface drainage shouid be designed

to provide rapid runoff of surface water away from the proposed residence. We

recommend

the following precautions be observed during construction and

maintained at all times after the construction is completed.

2207 Vista Rlo Court
GEG Job No. 1,180

The ground surface surrounding the exterior of the residence should
be sloped to drain away from the residence in all directions. We
recommend a slope of at least 12 inches in the first 10 feet around
the residence, where possible. In no case should the slope be less
than 6 inches in the first 5 feet. The ground surface should be sloped
so that water will not pond adjacent to the residence.

Backfill around foundation walls should be moistened and
compacted.

Roof downspouts and drains should discharge well beyond the limits
of all backfill. Splash blocks and downspout extenders should be
provided at all discharge points.

Landscaping should be carefully designed to minimize irrigation.
Plants used close to foundation walls should be limited to those with
low moisture requirements; irrigated grass should not be located
within & feet of the foundation. Sprinklers should not discharge
within 5 feet of foundations. Irrigation should be limited to the
minimum amount sufficient to maintain vegetation; application of
more water will increase likellhood of slab and foundation
movements.

Impervious plastic membranes should not be used to cover the
ground surface immediately surrounding the residence. These
membranes tend to trap moisture and prevent normal evaporation
from occurring. Geotextile fabrics can be used to limit the weed
growth and allow for evaporation.

i



CONSTRUCTION MONITORING

Geotechnical Engineering Group, Inc. should be retained to provide
general review of construction plans for compliance with our recommendations.
Geotechnical Engineering Group, inc. should be retained to provide construction
monitoring services during all earthwork and foundation construction phases of
the work. This is to observe the construction with respect to the geotechnical
recommendations, to enable design changes in the event that subsurface
conditions differ from those anticipated prior to start of construction and to give
the owner a greater degree of confidence that the structure is constructed in

accordance with the geotechnical recommendations.

LIMITATIONS

Two exploratory borings were observed, spaced across the subject site.
The borings are representative of conditions encountered only at the exact boring
locations. Variations in the subsoil conditions not indicated by the exploratory
borings are always possible. Our representative should observe open foundation

excavations and observe and document drilled pier installation to confirm soils are
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as anticipated from the borings and foundations are prepared as recommended

herein.

We believe this investigation was conducted in a manner consistent with
that level of care and skill ordinarily used by geotechnical engineers practicing in
this area at this time. No other warranty, express or implied, is made. If we can be
of further service in discussing the contents of this report or the analysis of the
influence of the subsurface conditions on the design of the residence, please call.

Sincerely, 5%
GEOTECHNICAL ENGINEERING GROUP, INC.

Reviewed by:

=

John P. Withers, P.E.
Principal Engineer

GGP:JPW:cd
(2 copies sent)

1 cc: Bemis & Harrell Constructors
Mr. Lynn Bemis
P.O. Box 3648
Grand Junction, CO 81502
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Residential Soils Investigation
2287 Vista Rio Court
Lot 16, Vista del Rio Subdivision
Grand Junction, Colorado
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Job No. 1,160 Vicinity Map Fig. 1
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Note: This figure was prepared
based on a site plan provided by
Larry Manchester.
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JobNo. 1,160  Location of Exploratory Borings  Fig. 2
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Legend

Sand, clayey, gravelly, cobbles noted, medium dense, dry, tan
red (SC)

Shale, clayey, medium hard to very hard, dry to moist, dark
green, dark brown, sulfates noted

16 blows of a 140 pound hammer falling 30 inches were required

‘:I indicates drive sample. The symbol 16/12 indicates that
to drive a 2.5 inch O.D. sample barrel 12 inches.

24|  Indicates free water level. Numeral indicates number of days
= after drilling that measurement was taken.

Notes

1. Exploratory borings were drilled and sampled on August 16,
2002 using a 6- inch diameter solid stem, continuous flight auger
and a truck mounted rig.

2. These logs are subject to the explanations, limitations and
conclusions as contained in this report.

Legend of Logs of
Job No. 1,160 Exploratory Borings Fig. 4
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JOB NO. 1,160
Geotechnical
Engineering TABLE |
LGroup, Inc.
SUMMARY OF LABORATORY TEST RESULTS
Atterberg Limits Swell / Consolidation PASSING | WATER
HOLE | DEPTH| NATURAL DRY LIQUID | PLASTICITY CONFINING | NO.200 | SOLUBLE SOIL TYPE
MOISTURE | DENSITY | LIMIT INDEX SWELL | PRESSURE SIEVE | SULFATES
(FEET) (%) (PCF) (%) (%) (%) (PSF) (%) (ppm)
TH-1 2 2.7 280 Sand, clayey, gravelly (SC)
14 16.3 110 +1.6 1,000 Shale, clayey
TH-2 4 12.5 — 40 19 75 Shale, clayey
9 12.7 121 +1.2 1,000 Shale, clayey
19 17.6 107 +0.0 1,000 Shale, clayey
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A.l.C. - Grand Junction, Inc.
Allied independent Consultants

303 North Avenue

P.O. Box 41049

Grand Junction, CO 81501
870-244-8703

January 27, 2003

Susan Doose
570 Casa Rio Court
Grand Junction, CO 81

RE: 570 Casa Rio Court, Site Grading Inspection.

Dear Mrs. Doose;
The following is a summary of the Site Grading as found to exist in the field on 01/27/03

A drainage swalc has been installed adjacent to and parallel with the south east property line from Casa Rio
Court northeast towards the rear of the lot. This swale drains runoff from the southeast 1/2 of the lot and
potential emergency overflow from the low point in Casa Rio Court. The grading plan proposes the
installation of rip-rap within the swale and adjacent to the retaining wall at the east corner of the lot. This rip-
rap was proposed entirely io prevent erosion as a result of the potential emergency overflow from the low
point in Casa Rio Court as may result from the plugging of the existing inlet within the public right-of-way
The potential runoff originates offsite of your lot and is separate from and in addition to your lot drainage.
The proposed rip-rap is not installed as of this date

Rain gutters and dowu spours were installed. Down spouts were installed at (2) locations along the northwest
side of the new structure. These (2} down spouts direct runoff into a swale which flows from the northeast
to the southwest along the northeast portion of the lot discharging to Casa Rio Court. Down spouts were
installed at (2) locations along the southcast side of the new structure, These (2) down spouts direct runoff
into a the swale adjacent to and parallel with the south east property line as defined above.

Lot grading directs runoff away from the rear yard retaining wall on both sides of the wall. Lot grading directs

runoff away from the foundation and into or towards the aforementioned drainage swales. Based on our site
inspection the lot grading generally conforms to the site Grading Plan.

y

Monty D. Stroup

c¢: kathy portner, cily of g jet.

¢ ¢ 756 -402 L



City of Grand Junction

Community Development Department Phone: (970) 244-1430
Planning @ Zoning e Code Enforcement FAX: (970) 256-4031
250 North 5th Street

Grand Junction, CO 81501-2868

January 29, 2003

Margaret S. Doose
P.O.Box 515
Quray, CO 81427

Re: 570 Casa Rio Court, Vista del Rio subdivision Grand Junction CO

Dear Ms. Doose:

The Planning Clearance that was issued May 29, 2002 for 570 Casa Rio Court, Lot 10,
Filing 3 of Vista del Rio subdivision was expressly conditioned on and subject to meeting
the requirements of the amended plan for the subdivision. The subdivision plan was
amended in April of 2000 and provides the following:

The plan as amended now also requires that the planning clearance/building
permit shall be issued only on condition that the applicant’s engineer design,
inspect and supervise the excavation and construction and certify at the
conclusion of construction, that the site and structure was constructed in
accordance with the engineer’s approved design.

Because the condition of the initial permit (planning clearance) has not been satisfied the
home on 570 Casa Rio Court can not be lawfully occupied. To date the Building
Department has not done a final inspection/authorized occupancy of the home and will
not do so unless and until full and complete satisfaction of the permit condition occurs.

As you know, Chris Russell P.E. and Monty Stroup of Allied Independent Consultants
have recently written concemning this property. Attached are their January 27 and
January 28, 2003 letters. I have reviewed both letters and based on that review it is my
opinion that the planning clearance condition remains unsatisfied. I have consulted with
Eric Hahn P.E., the City Development Engineer and John Shaver, Assistant City Attorney
as well. Neither Mr. Hahn nor Mr. Shaver concludes that the development conditions
have been satisfied.

I have read the geotechnical report dated May 22, 2002 prepared by Mr. Russell. That
report states several recommendations for site preparation, construction and monitoring.
Among other things the report stressed the importance of managing and conveying the
storm water runoff that originates from and/or is conveyed through and across Lot 10 of
Filing 3. The engineering report also specifically recommended a continual inspection
program to among other things “ensure that the structure is not compromised.” The



frequency of such inspections was recommended (“shall not be”-see paragraph F of the
report) to be no less than once a year. The report further provides that “...the edge of the
proposed home may be as close as 20 feet from preexisting fault lines. These features are
similar in nature to the slope major collapse (sic) that occurred to the West.” While this
sentence is not perfectly clear it indicates a serious potential for slope failure. In the
same portion of the report the engineer states “Recently there has been a major slope
failure to the west of this Lot.” These conditions fully demand full and complete
adherence to the requirements of the development permit and certification as called for in

the plan.

The January 28, 2003 letter from Mr. Russell, which is the only document on file with the
City, does not satisfy the permit conditions. While Mr. Russell is a professional engineer
he fails to address any of the matters I've noted above or those described in his report of

May 2002.

In order for the final inspection/occupancy authorization to be issued, Mr, Russell (or the
responsible engineer if it was not him) must certify that the engineer designed, inspected
and supervised the excavation and construction and certify in writing that at the
conclusion of construction, the site and structure was constructed in accordance with the
engineer’s approved design. Tlie certification must inciude specific and detailed written
descriptions of design and construction practices. As well, the certification must also
report how each of the recommendations of the design and geotechnical study on which

the design was based were implemented. All supporting documentation must be
provided. If any of the specific designs or recommendations of the May 22, 2002 (or

supplemental) report were not implemented during construction, then the engineer’s
certification must specifically identify the design recommendation(s), the change(s) and
whether the change(s) was fully designed and implemented. The certification shall
include a detailed written description of how the change(s) if any will affect the stability
of the lot and the home, garage and other improvements and all other matters addressed
in the report. Because monitoring and inspection are mentioned in the report the
certification should also detail how the owner and/or engineer will implement that
program.

If you have guestions please feel free to call.

Ka%erine M. Portner, AICé

Planning Manager

pc: Eric Hahn
John Shaver



DRAFT
DECLARATION

Peer (correct name??) and Margaret Susan Doose (“Declarants”) are the owners of Lot
10, Filing 3 of the Vista del Rio Subdivision, Mesa County Colorado. Lot 10 is
commonly known as 570 Casa Rio Court, Grand Junction, CO.

The Planning Clearance that was issued May 29, 2002 for 570 Casa Rio Court was
expressly conditioned on and subject to meeting the requirements of the amended plan
for the subdivision. The subdivision plan was amended in April of 2000 and provides the
following:

The plan as amended now also requires that the planning clearance/building
permit shall be issued only on condition that the applicant’s engineer design,
inspect and supervise the excavation and construction and certify at the
conclusion of construction, that the site and structure was constructed in
accordance with the engineer’s approved design.

In a report dated May 22, 2002 Chris Russell P.E., Colorado registration #31540, stated
several recommendations for site preparation, construction and monitoring. Among other
things the report stressed the importance of managing and conveying the storm water
runoff that originates from and/or is conveyed through and across Lot 10 of Filing 3. The
engineering report also specifically recommended a continual inspection program to
among other things “ensure that the structure is not compromised.” The frequency of
such inspections, as provided by that report, “shall not be” less than once & year. The
report further provides that “...the edge of the proposed home may be as close as 20 feet
from preexisting fault lines. These features are similar in nature to the slope major
collapse (sic) that occurred to the West.” The engineer also states “Recently there has
been a major slope failure to the west of this Lot.” A copy of that report may be viewed at
the City of Grand Junction Community Development Department, 250 N. 5™ Street,
Grand Junction CO.

The Declarants hereby impose upon Lot 10 as a perpetual restriction and covenant to bind
the Declarants and any successor in title to annually inspect Lot 10 and the structures and
appurtenances to determine whether there exists any indication of slope/geotechnical
failure and to “ensure that the structure is not compromised.”

The Declarants hereby further impose upon Lot 10 as a perpetual restriction and covenant
and condition of occupancy, to bind the Declarants and any successor in title, that Lot 10
shall not be irrigated for landscaping or other purposes unless and until a Colorado
Registered Professional Engineer certifies in writing that irrigation will not cause
subsidence, slope failure, instability or compromise to Lot 10 and the structures and
appurtenances thereon. A copy of that certification, if any, shall be provided to the
homeowners association and the Mesa County Building Department.

The Declarants and any successor in title shall notify the homeowners association and the
Mesa County Building Department, in writing, if the reporting engineer’s opinion as



stated in the annual inspection(s), reveals, shows or discloses subsidence, slope failure,
instability or compromise of Lot 10 and/or the structure(s) and appurtenances thereon.

The annual inspections/reports shall include but not be limited to evaluation and
assessment of storm water conveyance and irrigation/irrigation practices occurring on Lot
10.

In a letter dated February 4, 2003 Mr. Russell stated ““’the foundation and the retaining
wall were designed and constructed to help mitigate any potential nearby slope failure.
Our firm inspected the construction of both items and found them to be constructed in
substantial compliance of our plans within reason, given field condition.” A copy of that
letter is attached.

On February 7, 2003, in accordance with the February 4, 2003 letter from Mr. Russell,
the Mesa County Building Department and the City of Grand Junction authorized
occupancy of the 570 Casa Rio Ct.

In accordance with this covenant an inspection is due May of 2003 and each year
thereafter. Neither the City nor Mesa County assumes any liability for the use and
occupancy of 570 Casa Rio Ct.

This declaration shall run with the land and shall be binding upon all future owners.
Acceptance of title to Lot 10, Filing 3, Vista del Rio subdivision by any future owner
shall constitute irrevocable acceptance of these declarations, reservations, conditions and

restrictions.

In witness hereof I have set my hand this __ day of February 2003.

State of Colorado
County of Mesa

The foregoing instrument was acknowledged before me by this
day of February 2003. Witness my hand and seal.

Notary Public

My commission expires




A.l.C. -Grand Junction, Inc.
Allied Independent Consultants

303 North Avenue

P.O. Box 41049

Grand Junction, CO 81501
970-244-8703

January 28, 2003

Susan Doose
570 Casa Rio Court
Grand Junction, CO 81503

RE: 570 Casa Rio Court

This office performed the inspection for the referenced location as they occured.
Please refer to past letters for approval of structural components.




A.L.C. - Grand J; -tion, Inc.
Allied Independent vonsultants

303 North Avenue

P.O. Box 41049

Grand Junction, CO 81501
970-244-8703

June 25, 2002

Susan Doose
570 Casa Rio Court
Grand Junction, CO 81503

RE: 570 Casa Rio Court

This office was contacted by Susan Doose to perform an inspection as to the
depth of the piers on the retaining wall being constructed at the reference
address. I, James Orton, under the supervision of Chris Steven Russell,
Professional Engineer, inspected the drilling of pier holes and certify that all holes
are to a satisfactory depth, and founded on acceptable material. This office
advised having at least 3’ penetration into the native river gravels. This was not
reached on all holes due to the inability of the drill rig performing the drilling to
drill through the gravels. It is advised by this office that the pier holes be filled
with appropriate concrete as soon as possible to prevent the caving of the holes

at depth.

Respectfully submitted,

s @IS

James Orton
AIC Technician



A.l.C. - Grand J{ =tion, Inc.
Allied Independent wonsultants

303 North Avenue

P.O. Box 41049

Grand Junetion, CO 81501
970-244-8703

July 11, 2002

Susan Doose
570 Casa Rio Court
Grand Junction, CO 81503

RE: Compaction at 570 Casa Rio Court

This office was contacted by Susan Doose at the referenced location to perform
inspections on the compaction of the fill material used to build the pad on which
the structure will sit. James Orton, under the supervision of Chris Steven
Russell, Professional Engineer, completed these inspections and found that all
material was compacted in a manner consistent with design specifications.
These inspections were made prior to any utilities being laid into the subsurface
of the Monoslab foundation.

Respectfully submitted,

e O

James Orton
AIC Technician



A.l.C. - Grand Jr\ =tion, Inc.
Allied Independent-_onsultants

303 North Avenue

P.O. Box 41049

Grand Junction, CO 81501
970-244-8703

July 17, 2002

Susan Doose
570 Casa Rio Court
Grand Junction, CO 81503

RE: Rebar Inspection at 570 Casa Rio Court

This office was contacted by Susan Doose at the referenced location to perform
an inspection on the rebar in the retaining wall on said site. An inspection was
performed by James Orton, under the supervision of Chris Steven Russell,
Professional Engineer, and the rebar was found to be installed per design

requirements.

Respectfully submitted,

%/),@nf&

James Orton
AIC Technician



A.lL.C. - Grand .rJ(*"ction, Inc.
Allied Independen. _onsultants

303 North Avenue

P.O. Box 41049

Grand Junction, CO 81501
970-244-8703

July 29, 2002

Susan Doose
570 Casa Rio Court
Grand Junction, CO 81503

RE: 570 Casa Rio Court, Rebar and Subgrade Inspection

This office was contacted by Pierre Doose to request an inspection on the rebar
and subgrade of the Monoslab foundation of the house being built at 570 Casa
Rio Court. An inspection was conducted by James Orton, under the supervision
of Chris Steven Russell, Professional Engineer, and the rebar and subgrade was

found to meet design standards.

Respectfully submitted,

e TS

James Orton
AIC Technician



A.l.C. - Grand Ju ~tjon, Inc,.
Allied Independent \ _asultants

303 North Avenue

P.O. Box 41049

Grand Junction, CO 81501
970-244-8703

August 1, 2002

Susan Doose
570 Casa Rio Court
Grand Junction, CO 81503

RE: Compaction Test at 570 Casa Rio Court

This office was contacted by Pierre Doose to perform a compaction test on the first lift
of material being backfilled behind the retention wall at 570 Casa Rio Court. The lift
was approximately 18 inches tall. The pit run dirt mix was proctored at 125 pcf and
was found to have adequate compaction for the design.

It was noted that this lift was in and compacted before the pouring of the Monoslab
foundation of the house on the same property. Only this lift was in, the top of this lift is
approximately 1’ to 1.5 below the bottom of the thickened edge of the slab, and

approximately 5’ away.

It was also noted that buried in this slab were 4 concrete blocks approximately 4 to 6
feet long, 2 feet wide and 18 — 24 inches deep. Into these blocks ran 2 34" all-thread
bars, galvanized and under coated. One of these bars angles upward and goes through
the wall 1 foot below the top, the other bar comes out of the block nearly level and
goes through the wall 1 foot up from the bottom of the wall on the outside of the wall.
There are plates 3" thick 6" in diameter under the nut on the all thread. The blocks
were said to have rebar in them, but this was not observed by this office. The tiebacks

are on 28’ centers the distance of the wall.

This compaction test was performed by James Orton, under the supervision of Chris
Steven Russell, Professional Engineer.

Respectfully submitted,

%@ﬁ

James Orton
AIC Technician




A.l.C. - Grand Junction, Inc.
Allied Independent Consultants

303 North Avenue

P.O. Box 41049

February 4, 2003 Grand Junction, CO 81501
970-244-8703

City of Grand Junction
Planning Department
Attn: Kathy Portner

250 North 5™ Street
Grand Junction, CO 81501

Dear Kathy,

| have read the letter you wrote to Ms. Doose dated January 28, 2003. In
response to this letter, as it applies to my firm, | would like to offer the following:

1) Monty Stroup, under my supervision, has inspected the grading and
drainage at this site. He states that these items were built in substantial

compliance t . Our plans were based on the requirements dictated by

the Homeowner's Association. They stated that the bulk of all stormwater
drainage should be directed to the Cul de Sac and captured by the stormwater
management system installed there. We enhanced this design by providing a
swale to capture overflow in the instance that the existing stormwater grate
became plugged. This swale is located in a public easement provided for
stormwater. Basically the only provision of our design that has not been provided
for is the placement of rip-rap. The non-placement of rip-rap most probably will
_not compromise the adjacent residences anytime soon. Therefore as long as an
agreement to place this rip-rap is made sometime in the near future a CO for this
residence should be issued. The riprap should most likely be provided by the
City, since any overflow will be “public’ stormwater. However, alternative
agreements may be made.

2) Th jon_and geotechnical work were perfarmed in general
accordance to lgal practicey. Past geotechnical reports were reviewed and our
firm performed its own geotechnical study, which included a slope stability stu%x.
We found that the area argund this lot had the potential for sliding buf the
building site itself wascﬁlfely%@at this time. The owner was informed of our
findings and made a decision to build on the lot.

We decided to use a heavily reinforced ribbed monoslab as a foundation. This
foundation is designed to spread the loads of the home over a large area, which
will @mgw of slope failure due to loading. In preparation of the
subgrade we excavated down_severabfeet and did not notice any tension cracks
or shear planes. The density of the subgrade was (easonabie} We then filled the

575 "
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excavated area with structural fill, which was compacted to 95% of ASTM D-698. 7&57 -
The foundation was placed on this compacted structural fill. ABUTS ]

In order to make drainage run towards the street a retaining wall was
constructed. This retaining wall was placed on 8" diameter piers set on 10' priL
centers. The depth of these piers ranged from 10’ to 19’ deep. The piers were 9§% 7
placed to mitigate any nearby slope failure by pinning the soil across a potential A58t s

shearplane. o7 ,aevrycss WFo?

« Therefore the foundation and the retaining wall were designed and constructed to

" o*\":‘l;,e% mitigate any potential nearby slope failure. Our firm inspected the

Jv g onstruction of both items und them-to_be constructed in substantial
compliance of our plangwithin reasoggiven field conditions.

3) Finally our firm does want to perform annual inspections of the property
and the structure. We propose that the title to this property is written whereby
the owners must notify us or another geotechnical engineer upon transfer of
property. The new owners should be instructed on how to take care of this
property and what to look for in regard to slope instability. It would then be
contingent on the owners to contact us or another geotechnical engineer on an
annual basis to inspect the lot and surrounding land.

It is my sincere hope that this letter references all the concerns expressed in the
aforementioned January 29, 2003 letter.

Should you have any questions please do not hesitate to call me at 244-8703.

-“




City of Grand Junction
Public Works Department

250 North 5" Street

Grand Junction, CO 81501-2668
Phone: (970) 244-1555

FAX: (970) 256-4022

February 7, 2003

Margaret S. Doose
P.O. Box 515
Ouray, CO 81427

Re: 570 Casa Rio Court, Vista del Rio subdivision Grand Junction CO
Dear Ms. Doose:

As you know, the Planning Clearance that was issued on May 29, 2002, for the property at 570 Casa Rio Court (Lot
10, Filing 3 of Vista del Rio Subdivision) was specifically conditioned to meet the requirements of the amended
subdivision plan. The plan was amended in April, 2000, and provides the following:

The plan as amended now also requires that the planning clearance/building permit shall be issued only on
condition that the applicant’s engineer design, inspect and supervise the excavation and construction and
certify at the conclusion of construction, that the site and structure was constructed in accordance with the
engineer’s approved design,

Chris Russell, PE, prepared letters (dated Jan, 28, 2003, and Feb. 4, 2003) that were intended to serve as certification
of the lot improvements, and that such improvements were constructed according to his design and under his
supervision. It was the opinion of City staff that the letters were not sufficient to satisfy the conditions of the
Planning Clearance. Mr. Russell has since provided information, or stated that such information does not exist.
While the level of care that was exhibited is not fully apparent, Mr. Russell has certified that the improvements meet
his engineering design. The City will defer to his professional opinion regarding this matter.

Therefore, City staff acknowledges that the design engineer, Mr. Chris Russell, PE (Colorado registration # 31540),
has certified the improvements to 570 Casa Rio Court (Lot 10, Filing 3 of Vista del Rio Subdivision), and that all
available information regarding the construction of such improvements has been submitted and is on file. The
conditions of the Planning Clearance have been satisfied, and a Certificate of Occupancy may be issued.

Thank you for your cooperation in the completion of this project.

Sincerely,

T T BT sigaes

Eric Hahn, P.E. AND s
City Development Engineer rd VAT

ol
Dec ArAToN " s
cc: Bob Lee, Mesa County Building Inspector
Kathy Portner, City Planning Manager FINALI ZED.
John Shaver, Assistant City Attomey
Chris Russell, A.LC.

file é, 2/%/73
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City of Grand Junction
Public Works Department
250 North 5™ Street
Grand Junction, CO 81501-2668
Phone: (970) 244-1555
FAX: (970) 256-4022
February 6, 2003

Margaret S. Doose
P.0O.Box 515
Ouray, CO 81427

Re: 570 Casa Rio Court, Vista del Rio subdivision Grand Junction CO
Dear Ms. Doose:

This letter is in response to the letter from Mr. Chris Russell, dated Feb. 4, 2003, regarding the construction of the
residence at 570 Casa Rio Court, that letier was in response to a letter from Kathy Portner, dated Jan. 29, 2003. After
reviewing the Feb. 4 letter, it is my opinion that the planning clearance condition remains unsatisfied. [ have
consulted with John Shaver, Assistant City Attorney. Mr. Shaver concurs that the information provided in the letter
is not adequate to satisfy the required development conditions.

The following is an excerpt from Ms. Portner’s Jan, 29 letter, with emphasis added here:

In order for the final inspection/occupancy authorization to be issued, Mr. Russell (or the responsible
engineer if it was not him) must certify that the engineer designed, inspected and supervised the excavation
and construction and certify in writing that at the conclusion of construction, the site and structure was
constructed in accordance with the engineer’s approved design. The certification must include specific and
detailed written descriptions of design and construction practices. As well, the certification must also report
how each of the recommendations of the design and geotechnical study on which the design was based were
implemented. All supporting documentation must be provided. If any of the specific designs or
recommendations of the May 22, 2002 (or supplemental) report were not implemented during construction,
then the engineer’s certification must specifically identify the design recommendation(s), the change(s) and
whether the change(s) was fully designed and implemented. The certification shall include a detailed

written description of how the change(s) if any will affect the stability of the lot and the home, garage
and other improvements and all other matters addressed in the report. Because monitoring and

inspection are mentioned in the report the certification should also detail how the owner and/or engineer will
implement that program.

Mr. Russell’s Feb. 4 letter provides only general information regarding these requirements, there are a number of
details that could be more adequately described. Following are brief descriptions of what should be provided, if
available. Also noted are issues that remain unresolved after Mr. Russell’s Feb. 4 letter:

1. The rip-rap shown on the lot grading and drainage plan must be installed. If the owner fails to install the rip-

rap, then a letter from the Homeowners Association must be submitted to the City that indicates this

particular portion of the approved grading and drainage plan will not be required by the HOA.

A legally binding commitment to an annual geotechnical inspection must be provided.

Compaction tests verifying that the foundation subgrade density was “reasonable,” and that the structural fill

was placed at 95% of ASTM D-698.

4. As-built drawings for the retaining wall indicating the actual depth of each of the piers and the final
configuration of the wall.

5. Drill logs of the holes drilled for the piers.

6. A slope failure analysis, indicating both assumed and known locations of possible failure planes and
verifying that the piers “mitigate any nearby slope failure by pinning the soil across a potential shear plane.”

W



If any of the above information is not available, please state such in writing. Thank you for your cooperation in the
completion of the work on this project.

Sincerely,

Eric Hahn, P.E.
City Development Engineer

cc: Kathy Portner, City Planning Manager
John Shaver, Assistant City Attorney
Chris Russell, A.LC.
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CITY OF GRAND JUNCTION I
CITY HALL
250 North 5" Street
Grand Junction, Colorade 81501

Phone: (970) 244-1501

FACSIMILE

DATE:
February 14, 2003

TO: FAX NO:
Paul Sunderland (970) 263-7960
FROM:
John Shaver
RE:
570 Casa Rio Court
PAGES:
3 pages including cover sheet

|

|
li

_|URGENT _IREVIEW ['| PLEASE COMMENT [T PLEASE REPLY [] PLEASE RECYCLE

COMMENTS:

TIIIS MESSAGE IS INTENDED ONLY FOR THE USE OF THE ADDRESSEE AND MAY CONTAIN CONFIDENTIAL OR PRIVILEGED
INFORMATION. IF YOU ARE NOT THE ADDRESSEE, PLEASE DO NOT READ BEYOND THIS COVER PAGE. IF YOU HAVE RECEIVED THIS

TRANSMITTAL IN EROR, PLREASE NOTIFY US IMMEDIATELY BY TELEPIIONE AND DESTROY THE IIARD COPY WITHOUT MAKING
COPIES. THANK YOU.
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PAUIL. C. SUNDERLAND
ATTORNEY
2638 DAHUIA DRIVE
CRAND JUNCTION, COLORADO BI1506
PHONE (970) 243-6215

February 14, 2003

Mr. John Shaver By facsimile: 244-1456
Assistant City Attorney

City of Grand Junction

250 N. 5™ St.

Grand Junction, CO 81501

Re: Doose, Property at 570 Casa Rio Ct., Grand Junction
Dear Mr. Shaver:

As you know from our prior conversations, I represent Mrs. Doose, the owner of the new home
located at 570 Casa Rio Ct., Grand Junction.

Mrs. Doose had her home under contract to sell. However, the City’s refusal to give Planning
approval of the completed home, the resulting inability to obtain a final certificatc of occupancy,
and the extraordinary conditions which you demanded be placed on the home in the form of a
deed restriction, have caused the buyers to withdraw from that contract. Obviously, Mrs. Doose
has Jost a lot of money as a result. Further, the City’s refusal to approve the house although it has
passed its engineering review and final building inspection also keeps Mrs. Doose from inhabiting
her home, although as of the first part of next month when she must vacate her current home in
Ouray, she has no place else to live.

Mrs. Doose has been informed by the City’s Development Engineer, Mr. Hahn, that he is satisfied
that Mrs. Doose’ efforts and my draft deed restriction satisfy all engineering requirements the City
imposed on development of Mrs, Doose’ lot. However, he advises that your approval of the deed
restriction is needed, and only the lack of your approval of the deed restriction now stands
between Mrs. Doose and her ability to occupy her property.

The purpose of this letter is to make sure that you are fully aware of the relcvant facts and to
formally request that you approve the deed restriction 50 that we can obtain the planning approval
and certificate of occupancy so that Mrs. Doose can either occupy or sell her home.

The history of this matter is as follows. In April, 2002, Mrs. Doose submitted her requcst for
Planning Clearance to the City Community Development Department. At the Planning
Department’s request, she had Mr. Russell, her engincer, prepare his Soils Report and his Slope
Stability Study. Doth of these were supplied to the Planning Department. On May 29, 2002, the
Planning Department issued her Planning Clearance conditioned on her demonstrating
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compliance with the amended subdivision plan requirement that her engincer design, inspect and
supervise the excavation and construction of the home and, at the conclusion of the construction,
certify that the site and structure were constructed in accordance with his design. She then
submitted her engineered foundation pians to the Building Department and obtained her building
permit. No special conditions were imposed on the building permit.

Upon completion of the home, when Mrs. Doose sought issuance of the certificate of occupancy,
she was advised that she nceded a further approval from the Planning Department demonslraling
that she had satisfied the requirements of the Planning Clearance. In her letter of January 29,
2003 (copy sttached), Ms. Portner, the City Planning Manager, indicated that the cngincer’s first
efforts to provide the necessary documentation were inadequate. She further stated the
requirements which Mrs. Doosc and her engineer needed to satisfy for the City to issue the
required planning approval of the home. 1In response 1o this letter, Mr. Russell at AIC provided
his letter of February 4, 2003 (copy sttached). The City responded with Mr. Eric Hahn's letter of
February 6, 2003 (copy attached) which requested six more specific items which still needed to be
addressed. Mrs. Doose and her engineer provided all of the requested items (as to the rip rap, she
provided a written contract to complete the rip rap which the City Planning staff had advised
would satisfy the requirement) including a proposed deed restriction requiring annual inspections
for geotechnical failure.

The Planning Clearance issued before the house was staried, Ms. Portner's letter, and Mr. Hahn's
letter all contained no requirements of any sort regarding irrigation of landscaping on the lot. On
the contrary, the demand for an engineered irrigation system with certification first appeared when
you responded to our draft deed restriction.

The issue of irrigation is briefly addressed in the restrictive covenants of the subdivision. They
provide only that xeriscaping is encouraged. They certainly do nol require 2a engincered
irrigation system nor do they require an engineer’s certification that the irrigation system won't
affect the house. Similarly, the Lincoln-DeVore report, while it recommends limiting lawn and
landscape irrigation, specifically requires only that lawn spray sprinkler heads be located no less
than 5 feet away from any building. Finally, Mr. Russell’s Soils Report addresses irrigation only
by recommending that limited watering be permitted within 5 fect of the house. In short, none of
the engineering reports or other materials applicable to this house and lot suggest any need for the
engineered and certified irrigation system you are demanding. So far as we can tell, you simply
made this requirement up after the house was complete based on your assessment of issues
relating to litigation involving the collapse of the house on the river bluffs.
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On February 7, 2003, T sent you a revised proposed deed restriction which including much of your
requested verbiage the sole purpose of which appears to be to relicve the City of liability. While
much of this is probably illegal, or at best ineffective in accomplishing your desired result, we did
not object to your demands for verbiage above and beyond that required by the Planning
Clearance. However, we objected Lo your demand for a deed restriction prohibiting any
landscaping without a certified enginecred landscaping plan lasgely because of the substantial
additional expense of, and delay which would result from, satisfying this requirement (to say
nothing of our concern about the lawfulness of the requirement).

Instead, we proposed an alternative which exceeded any requirements of the engineer’s reports or
the covenants to meet any reasonabje concerns you may have. Our proposal required that any
imigation system instalied comply with City regulations and permitted only minimal watering
within 10 feet of the home (xeriscape or drip irrigation) as opposed to the 5 fect recommended by
the engincers. Mr. Hahn told Mrs. Doose that he had reviewed our proposal and that, in his
opinion from an engineering standpoint, it was sufficient. All that remains is for you to approve
the language which you have refused to do, insisting on pursuing the engineered and certified
design which you had previously demanded.

Your insistence means that Mrs, Doosc cannot cither occupy or sell the house unless she records
a deed restriction requiring that & Colorado registered professional engineer certify that irrgation
will not contribute to any failure of the lot. Presumably, if such a centification cannot be had, your
position is that Mrs. Doose must simply abandon the house and lose the more than $250,000 she
has invested in it.

We can find no legal authority for the City’s right to demand such a certification this late in the
development process, particularly where there appears to be no scientific basis for the demand.
Both you and the Planning Staff apparently have indicated to Mys. Doose that you belicve that
additionel requirements should have been imposed on her construction of her home as a condition
of the Planning Clcarance and that you are simply attempting to correct the City’s oversight in
issuing the required ciearance and building permits. However, such a course of conduct is plainly

illcgal. See, e.8. Crawford v. McLaughlin, 473 P. 2d 725 (Colo. 1970)(equitable estoppel
precludes City’s enforcement of building height limitations after issuance of building permit which
contain no height limitation), City of Denver v. Stackhouse, 3 10 P. 2d 296 (Colo. 1957); lones v.
City of Aurorg, 772 P. 2d 645 (Colo. App. 1988).

Mrs. Doose has constructed her home in accordance with the planning clcarance and the building
permit. The building inspector has inspected the home and found it to have been built in
accordance with the permit and the building code. He is ready to issue the certificate of
occupancy as soon as the planning department approves. The Planning Dcpartment has reviewed
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the engineer’s certification and all of the supporting materials which have been supplied and have
found tha they meet the requirements of the planning clearance. They are ready to issue give
their approval as soon as you approve the deed restriction. Thus, only your refusal to approve the
proposed deed restriction stands in the way of Mrs. Doose’s occupancy of her home.

We have indicated & willingness to record a deed restriction putting the world on notice of the
cxistence of the various reports and plans, requiring annual engineering inspections and limiting
watering within ten feet of the house, in short, meeting all of the requirements recommended by
the engineers or originally demanded by the City and then some. We have cven included the
language you demanded purporting to insulate the City from liability, though there is no legal
basis for such a demand.

In our view, there simply is no legal basis for the City to continue to refuse to issue the planning
clearance and certificate of occupancy thereby allowing Mrs. Doose to inhabit her home.

We requcst that you approve the deed restriction we have proposed and authorize the relevant

authorities to issue the necessary clearance and permit no later than close of business Tuesday,
February 18, 2003,

Sincercly,
(e k220
Paul C. Sunderland

cc: Susap Doose
City Planning Department



City of Grand Junction, Colorado
_ 250 North 5" Street
81501-2668
February 14, 2003
Y Phone: (970) 244-1501

Mr. Paul Sunderiand FAX: (970) 244-1456

2638 Dahlia Drive
Grand Junction, CO 81506

Re: 570 Casa Rio Court — your 2" letter of February 14, 2003

Dear Mr. Sunderland,

Is the xeriscaping within 10 feet of the house proposed and/or agreed to by your client’s
engineer? If 50, how is that any different than my proposed term concerning an irrigation plan?
Presumably the 10’ (or any other restriction on planting type and/or location) is because of some
concern about introduction of water near, around or under the structure. If, as you wrote in your
second letter of February 14, 2003 the 10’ is more restrictive than the engineer considered
‘necessary’, how did the engineer determine that 5° was okay? We have not been provided any
irrigation plans and the May 22, 2002 report (“limited planting is recommended within 5’ of the
perimeter of the house. Excessive watering is not recommended in any case and may lead to
differential movement of the foundation”) is less than definitive.

The whole of this effort has been about avoiding dangers to prospective buyers; having an
engineer certify that irrigation will not contribute to subsidence; slope failure; instability or
compromise is wholly consistent with that effort. The May 22, 2002 report includes by reference
two publications, A Guide to Swelling Soils for Colorado Home Buyers and Homeowners and
The Day the House Fell: Homeowner Soil Problems from Landslides to Expansive Clays and
Wer Basements. 1 suspect that both of those publications address the importance of controlling
irrigation to help the homeowner maintain stable soil conditions. The amended covenant has a
similar purpose. The proposed covenant did not require a ‘“certified irrigation system” but
instead reflected the purposes of the subdivision plan and the cautions and recommendations of
the May 22, 2002 report prepared by your client’s engineer.

While I understand that your position is “simple,” I have seen nothing in writing from Lincoln-
Devore or Mr. Russell that supports your conclusion that the proposed covenant is inappropriate,
given the known conditions. In fact Mr. Russell’s May 22, 2002 report stressed the importance
of managing and conveying the storm water runoff that originates from and/or is conveyed
through and across Lot 10. That same engineering report also specifically recommended a
continual inspection program to, among other things, “ensure that the structure is not
compromised.” The report further provides that “...the edge of the proposed home may be as
close as 20 feet from preexisting fault lines. These features are similar in nature to the slope
major collapse (sic) that occurred to the West.” Your client’s engineer described the situation on
a nearby lot to the West of your client’s property as a “major slope failure.”
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Your own consultant has clearly stated the problem but has not stated a/the engineering solution
vis a vis irrigation. Because of that I must respectfully disagree with your statemnent that my draft
of the covenant is “far beyond” what the engineer has indicated is necessary.

Last week you told me that an engineer said that the lot was graded such that irrigation would not
be a problem (or words to that effect). If you would provide that opinion in writing as well as
your suggested declaration addressing irrigation on Lot 10, I would be pleased to consider the
same. [ look forward to seeing the engineer’s report and your proposed covenant.

< ant City Attorney
250 N. 5th Street
Grand Junction, CO 81501
(970) 244-1501

pe: Kathy Portner
Eric Hahn



City of Grand Junction, Colorado

250 North 5® Street

81501-2668

February 14, 2003 .~ Phone: (970) 244-1501
FAX: (970) 244-1456

Re: 570 Casa Rio Court — your letter of February 14, 2003

Dear Mr. Sunderland,

I write in response to your recent letter concerning the Doose property located at 570 Casa Rio
Court.

Your conclusion that the City will not authorize occupancy of the home at 570 Casa Rio Court is
incorrect. Occupancy will be authorized when the home can be safely occupied.

On Monday, February 10, 2003, your client came to my office requesting that I approve the deed
restriction (declaration) that you had authored and faxed to me late in the day on Friday,

February 7, 2003. Thad at the time of her visit not yet reviewed the fax. Mrs. Doose provided
me with a copy of the declaration. She told me that she was not going to leave until the same

was approved and occupancy of the home was authorized. Despite having other pressing
obligations I immediately reviewed your proposed declaration. I rewrote paragraphs 4 and 5. [
gave your client the verbiage that the City would accept and told her that if it was added to the
balance of the declaration that you wrote, occupancy would be authorized. She left my office and
I have not heard back from her. Did she not provide you with my draft?

Other than the terms of the declaration to be recorded in the chain of title (conceming irrigation
and xeriscaping) all other conditions for occupancy appear to have been satisfied. Ihave not
spoken with Mr. Hahn about this since last Friday but it is my understanding that the City has not
denied occupancy; we have insisted that the danger of allowing irrigation on this lot must be
addressed and I have the written language that will do so.

As you know from the City’s correspondence, your client’s property is subject to a subdivision
plan that “requires that the planning clearance/building permit shall be issued only on condition
that the applicant’s engineer design, inspect and supervise the excavation and construction and
certify at the conclusion of construction, that the site and structure was constructed in accordance
with the engineer’s approved design.” That plan is a result of nearby lots experiencing
significant slope instability and failure.

Recordation of a deed restriction was specifically endorsed by your client’s engineer in his
February 4, 2003 letter to Kathy Portner of the Community Development Department. That
letter provides in relevant part:
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“Finally our firm does want to perform annual inspections of the property and the
structure. We propose that the title to this property is written whereby the owners must
notify us or another geotechnical engineer upon transfer of property. The new owners
should be instructed on how to take care of the property and what to look for in regard to
slope instability. It would then be contingent on the owners to contact us or another
geotechnical engineer on an annual basis to inspect the lot and surrounding land.”

In our conversations you have acknowledged the geotechnical problems with Lot 10 (570 Casa
Rio Ct.). In fact you told me that your client’s engineer has represented that Lot 10 has been
graded such that irrigation will pose not problem. Based on that representation and the February
4 letter from Mrs. Doose’s engineer, my re-written paragraph should not have been a problem. If
she has not already done so please ask your client to provide you with my proposed re-write of
your paragraphs 3 and 4. I will of course review any language changes that you propose.

Contrary to your assertion, the term that I authored (to substitute for your paragraphs 3 and 4) did
not require a “certified irrigation system”; my term requires that a Colorado registered
professional engineer report that irrigation will not contribute to the subsidence or geotechnicai
failure of the lot. Given the known conditions of the lot/subdivision, the commitment that the lot
will be annually inspected, your client’s engineer’s proposal that owners be “instructed” on slope
instability and that our knowledge that water is a known factor contributing to geotechnical/slope
failure, it would be irresponsible to not include the same in the covenant that you proposed.

I look forward to hearing from you.

b A W’F/
<] 0 {%/I{zfver
Assistant City Attorney
250 N. 5th Street
Grand Junction, CO 81501
(970) 244-1501

pc: Kathy Portner ¢~
Eric Hahn



Margaret S. Doose

PO515
Ouray, CO 81427

970-270-6264 RECE: .
February 6, 2003

City of Grand Junction FEB 08 s
Public Works Department COMMUNITY pEv
250 N. 5% §t. DEPT

Grand Junction, CO 81501

Attn: Eric Hahn, City Development Engineer
Re: 570 Casa Rio Ct. Grand Junction, CO 81503
Dear Eric:

In response to your letter dated February 6, 2003, please be advised of the following:

1. Conceming the rip rap, I propose to resolve this issue by entering into a contract with
Stahl Excavating to install this as shown on the drainage plan. A copy of this contract
will be delivered to you by February 7, 2003.

2. Regarding the annual geo technical inspection, please find attached a copy of a deed
restriction which will be recorded at time of closing. This document was prepared by my
attorney Paul Sunderland.

3. Regarding #3,4,and 5 of your letter, please see attached documents from Allied
Independent Consultants.

4. Regarding item #6 of your letter, a slope failure analysis was never conducted. A slope
stability study was done by Allied Independent Consultants and this document has
already been provided to your office.

Chris Russell of Allied Independent Consultants was not available today to provide you with yet
another letter concemning these issues.

I believe we have sufficiently addressed your concems, and would appreciate your PROMPT
ATTENTION IN THIS MATTER. PLEASE ISSUE A CLEARANCE SO I CAN OBTAIN A
CERTIFICATE OF OCCUPANCY.

I have had to postpone the closing of 570 Casa Rio Ct. on two (2) different occasions. Mr. and
Mprs. Stark, the buyers NEED TO CLOSE AS SOON AS POSSIBLE SINCE ALL OF THEIR
BELONGINGS ARE IN A MOVING VAN, THEIR PHONES ARE DISCONNECTED,
AND THEY ARE LEAVING TOWN ON FEBRUARY 11, 2003. I MUST MEET MY
COMMITMENT DEADLINE. IF YOUR OFFICE FAILS TO ISSUE A CLEARANCE AS
SOON AS POSSIBLE, 1 RUN THE RISK OF LOSING MY BUYERS.

Sincerely,

Margaret S. Doose



CITY OF GRAND JUNCTION
GRAND JUNCTION, COLORADO

) PLANNING COMMISSION
FOR ) DECISION
)
City of Grand Junction ) FPA-2000-065
)

On April 18, 2000 the Planning Commission approved the City's application for a major
amendment to the approved plans for Vista Del Rio Subdivision, Filings 2 and 3. The
change now requires a site and structure specific geotechnical investigation; observation
and analysis by a Colorado registered professional engineer prior to the City issuing a
planning clearance/building permit.

This decision was made after considering ali the pertinent testimony and reviewing
the data and applies to Vista de! Rio, Filing 2, Block 1, Lot 5 and Block 2, Lot 5 and
Vista del Rio, Filing 3, Lots 10, 11, 12 and 13. The plan as amended now also
requires that the planning clearance/building permit shall be issued only on
condition that the applicants engineer design, inspect and supervise the
excavation and construction and certify at the conclusion of construction, that the
site and structure was constructed in accordance with the engineer's approved
design.

| hereby declare that the Planning Commission concluded the same at a duly noticed and
constituted hearing heid in accordance with the code, laws, rules and regulations of the
City of Grand Junction.

Katherine M. Portner, AICP
Planning Manager



Planning Commission Minutes - excerpt from April 18, 2000

presented. Conditions changed, and what today may seem viable may not be
tomorrow. How could the petitioner guarantee that no gas station would ever be
constructed on the site?

Commissioner Grout noted that approval of the Growth Plan Amendment did not restrict
the type of uses allowed. If approved, any allowed commercial use could be placed on
the site.

Commissioner Dibble said that the project offered a type of “philosophy” that something
attractive could be constructed to serve as an aesthetic entrance into the City. He felt
that any access into the site could be constructed to mitigate stacking and other traffic
problems. He agreed that expanding the current 15 acres to 30 acres would give both
the petitioner and the project added flexibility. He also agreed that residential uses
were not the best uses for the subject property. He wondered if the County wouid
indeed dictate any expansion beyond Parcel A.

Mr. Shaver said that since properties were within the Persigo 201 boundary, they fell
within the City’s jurisdiction in accordance with the Persigo Agreement as development
occurred.

Commissioner Dibble said that traffic issues would require mitigation, regardless of
whether or not development occurred on 15 acres or 30 acres. He again expressed
support for the request.

Commissioner Prinster said that while some commercial in the area would provide
transition, expansion to the north would create too large a commercial node and be out
of character with surrounding residential and agricultural uses. He felt that a quality
development could be constructed on the existing 15 acres, and he supported denial of
the request.

MOTION: (Commissioner Grout} “Mr. Chairman, on item GPA-2000-029, | move that
we forward a recommendation of approval to the City Council on the request to amend
the Growth Plan for this proposal.”

Commissioner Nall seconded the motion. A vote was called and the motion was
defeated by a vote of 2-4, with Chairman Elmer and Commissioners Nall, Grout,
and Prinster opposing.

VI.  PUBLIC HEARING ITEMS ON ITEMS FOR FINAL DECISION, continued

FPA-2000-065 FINAL PLAN AMENDMENT—VISTA DEL RIO SUBDIVISION,
FILINGS 2 AND 3

A request for a major amendment to the approved plan requiring geotechnical
investigation and/or other analyses prior to the issuance of a planning
clearance/building permit for Filing 2, Block 1, Lot 5 and Block 2, Lot 5; and Filing



3, Lots 10, 11, 12, and 13 (2294, 2295, and 2296 El Monte Court; 569, 570, 571, and
572 Casa Rio Court)

Petitioner: City of Grand Junction

Location: 2294, 2295, and 2296 El Monte Court; 569, 570, 571, and 572 Casa Rio

Court

FPA-2000-066 FINAL PLAN AMENDMENT—SOUTH RIM SUBDIVISION, FILING 4
A request for a major amendment to the approved plan requiring geotechnical
investigation and/or other analyses prior to the issuance of a planning
clearance/building permit for Lots 7, 8, 9, 10, and 11 (2342, 2345, 2347, 2349, and
2351 Promontory Court)

Petitioner: City of Grand Junction

Location: 2342, 2345, 2347, 2349, and 2351 Promontory Court

STAFF’'S PRESENTATION

Kathy Portner presented an overhead transparency of the site and noted the lots
believed to present geologic hazards. In one case, slope failure had occurred, resulting
in the owners vacating the home. Mr. Shaver added that a potential issue could exist
with Lot 4, Block 1, Filing 2 in the event that continued sliding compromised the integrity
of the cul-de-sac.

Ms. Portner said that the proposed plan amendment would apply to any future
structure(s) proposed for the lots. Photos of the vacated home on El Monte Court were
shown, and the significant slope damage of this lot was highlighted. Based on the
recommendations of Jeff Hynes, Colorado Geological Survey, staff proposed adding
additional restrictions on the subject lots so that prior to the issuance of planning
clearances and/or building permits, applicants must provide a geotechnical investigation
specific to the lot and/or other analysis for the City to review, and that an engineer
design any structures proposed for the sites. An engineer would be required to inspect
the site during construction and require certification at the conclusion of construction
attesting that construction conformed with approved plans. Notice to future buyers
advising them of the City's restrictions was also suggested by Ms. Portner.

Ms. Portner introduced Jeff Hynes, who was made available via telephone
conferencing. Mr. Shaver asked Mr. Hynes to provide a summary of his credentials,
experience and background, which was given. Mr. Hynes said that he'd been contacted
initially by the City regarding a home located on Lot 11, Filing 4 of South Rim. Mr.
Hynes said that he had discussions with the City, the contractor involved in remedial
action for the home and other City staff. Mr. Hynes stated that he did a surface
inspection of all 5 lots. He noted that the lot surfaces had been disturbed by equipment
traveling off the cul-de-sac to Lot 11 to effect repairs on the north side of the house so
surface features were not as apparent as they may otherwise have been. Signs of
insipient failure had been observed along the bluff, which were noted on a series of
maps (Maps 1 and 2).



Mr. Hynes spoke about his investigation of the home at 2296 E) Monte Court, which had
fallen victim to severe slope damage.

Mr. Hynes said that the owner of the El Monte home contacted him later and they'd
engaged in discussions. Continued progression of the slide, he said, would lead to the
eventual destruction of the home, if it wasn't demolished beforehand.

Mr. Shaver referenced the maps of which Mr. Hynes had spoken and asked if they
represented generalized findings of field conditions observed during his site visits, Mr.
Hynes said that they represented findings regarding the stress and failure the two land
areas were undergoing. The letter accompanying the maps provided general
observations regarding the types of investigations that would be needed. Prior to
viewing some of the insipient failure on Promontory Court, he and staff had used the
presumption of developability. After the site visitation, he was more inclined to presume
undevelopability unless and until it could be demonstrated that they were developable,
using the same investigation methodology and tests that would have been required with
the first presumption. Again referencing the maps, he said that the dashed and solid
lines noted clear lines of failure in both topographical areas. The dashed line referred to
a short-term (6 months to a year) timeframe where the physical distress would likely, in
his opinion, manifest itseif as a landslide. The remedy includes a set of rigorous design
standards that must be met to demonstrate that those iots could be developed.
Standards would include engineered foundation work, siope stabilization, surface and
subsurface moisture management, slope stability analyses and irrigation management.
He said that the severe sliding at 2296 El Monte had probably been exacerbated by
extensive yard installation and irrigation. The lack of yard and an irrigation system on
Lot 11 in South Rim had probably contributed to the structure being salvagable.

Absent specific surface and subsurface investigations, he recommended site-specific
engineering detail for homes on subject lots except for Lot 5, Block 2 of Vista Del Rio.
He opined that nothing could be done to save that iot; it was effectively unbuildable as
shown by the existing condition. If the El Monte Court cul-de-sac were to be saved,
grading and drainage management of the slope would have to occur once the vacated
home was removed.

Mr. Shaver asked if Mr. Hynes had been retained to render any fina! opinions on that
assumption, to which Mr. Hynes responded negatively. Mr. Shaver asked Mr. Hynes to
recall the number of cases where he had been qualified as an “expert,” and his
associated educational credentials relating to the opinions being given, for which Mr.
Hynes complied.

Mr. Hynes said that the general bluff-retreat phenomenon along the river extended at
least as far west as Loma. He recalled other areas in Grand Junction, particularily
Lamplight Park, where this phenomenon was occurring.



QUESTIONS

Chairman Elmer asked for clarification on the problems related to Lots 10, 11, 12, and
13 at the end of Casa Rio Court. Mr. Hynes said that on an outside bend along the river
channel tended to accelerate, resulting in “hydraulic elevation.” Thus, the outer bank of
the river curve had the tendency to erode faster than the inner bank. He observed that
some of the gravel deposit on El Monte existed on Casa Rio as well. He conjectured
that some of the fill material from the Casa Rio area had been excavated as “borrow”
and used to build the filled wedge for the bridge approach on the south side of the river.
By removing that material from the Casa Rio area, it was much more stable than the El
Monte Court area. The difference, he said, was in the prognosis—the prognosis being
better for the Casa Rio area. There were more opportunities for mitigation of lots along
Casa Rio Court; however, stabilization costs for the lots may ultimately be prohibitive.
The same situation was evident along Promontory Court.

Commissioner Nall, looking at the contour of the river, asked if installation of rip-rap
along the river could help stabilize the bank. Mr. Shaver suggested that mitigation
engineering didn't relate to the plan amendments under discussion; he noted that Mr.
Hynes was not testifying for that purpose.

Commissioner Ainsworth referenced the El Monte Court cul-de-sac and wondered if
additional lots wouid be affected if the cul-de-sac were pulied back. He asked “would
the cul-de-sac even be salvageable?” Mr. Shaver said that the City had retained CTL
Thompson to evaluate utilities and transportation impacts of the current situation.

Commissioner Prinster asked if geological data would still be required for Lot 5, Block 2
if deemed unbuildable. Mr. Shaver said that while a general opinion had been rendered
by Mr. Hynes, the staff part of the plan amendment being proposed is not asking the
Commission to make that decision.

PUBLIC COMMENTS

Richard Cummings (Aspen, CO) referenced the markings on Map 1 and Map 2 and
wondered if areas north of lines marked “clear line of failure” could be engineered to
make those areas buildable. Mr. Hynes said that there was an area of active iandslide
on El Monte Court. There was probably no economic way to recover the cost of lots
along El Monte, he said, for less than two or three times the vaiue of the lot;
development of lots along Promontory may be more economic.

Chairman Elmer said that it would be difficult to know the status of each lot or what kind
of mitigation might be possible without further investigation. Mr. Hynes agreed, adding
that the depth and orientation of slope failures were crucial to the feasibility and cost of
any mitigation efforts.

Skip Behrhorst (no address given), developer of South Rim, said that he had been very
aware of the property’s geologic constraints. He referenced a booklet (passed around
to planning commissioners) which included specific recommendations, requirements
and recorded documents included as part of the initial project analysis. Covenants and



specific issues related to geotechnical requirements had also been recorded and
included disclosures in the purchase contract and reference to a Lincoln-DeVore study
conducted on the property. On the bluff lots, a provision in the deed specifically
addressed the area from the bluff line to the building envelope, limiting the amount of fiil
from the existing grade of 6 inches at the bluff line to not more than 18 inches to the
building envelope. [n the Architecturai Guidelines, an extensive booklet was prepared
to address architectural control. A subsurface exploration report conducted by Lincoln-
DeVore made irrigation water recommendations and restrictions. Xeriscaping was
strongly encouraged, and CC&Rs had been put into place. Referencing page 15, the
recommendation was made that the owner provide a subsurface analysis through an
open foundation investigation. On page 23 of the CC&Rs, number 4, specific reference
to geotechnical requirements was made (read into the record). Another requirement of
record prevented building envelopes from being less than 35 feet from the bluff line. Mr.
Behrhorst said that no specific investigation or analysis had been undertaken by Mr.
Hynes. The City's proposed amendments were no more restrictive than precautions
already taken by the owner.

Mr. Shaver stated that by making the documents referenced by Mr. Behrhorst a part of
the plan amendment, the City would then have authority to enforce what had already
been put into place by the developer. The only other element included site-specific,
building-specific design requirements.

Chairman Elmer clarified to the audience that the Planning Commission was not in a
position to referee any legal dispute between property owners and the developer.

Edward Morris (no address given), of Lincoln-DeVore said that Lincoln-DeVore had
been involved in the subsurface investigation of the subject properties. Mr. Morris
expressed concern over Mr. Hynes’ testimony and how referenced maps were being
used. All lots located on the bluff line shared similar concerns, yet only a few lots had
been singled out.

Mr. Morris said that he'd visited Lots 7 and 8 off of Promontory Court yesterday and
determined that surface cracking seemed limited to the upper levels of Lots 7, 8 and 9.
He said that the cracking represented very thin, graveled, sandy soils that were sliding
over the existing shale formation. Excavation determined that cracking did not extend
into the shale. Cracking on the central and west ends of Lot 7 of South Rim, Filing 4,
related to approximately 9 feet of very low-density sands, gravels and cobbles. While
normally quite dry, these materiais did get seasonably wet and had undergone minor
collapse. In fact, they were deemed by Mr. Morris to be “collapsible soils.” Mr. Morris
noted a crack along 5 feet of the bluff line that represented old fill that had been pushed
over the edge during the gravel removal process and was now beginning to move down
the slope. Removing those soils and revegetating the area would involve very complex
mitigation efforts. In reviewing the slope’s stability, no changes from his initial report
were noted. The 35-foot setback referenced previously did not apply to all lots; some
lots had setbacks greater than 35 feet.



Mr. Morris referenced the remedial work that occurred on Lot 11 of South Rim and said
that expansive soils were present in the central portion of the Lot and settlement had
occurred due to the presence of collapsible soils. No evidence of slope instability on Lot
11 was present nor did slope instability have anything to do with damages caused to the
home.

Doug Colaric (200 Grand Avenue, #101), representing two lot owners in Vista Del Rio,
referenced the 1994 approval of Vista Del Rio Subdivision. He said at that time the
Lincoln-DeVore report identified areas of instability. He asked whether the City's
request for additional conditions concur with findings in the initial report or had the
report been incomplete? Ms. Portner said that the City's amendments would expand on
the original report. The report's findings had been very generalized and were neither
site-specific nor lot-specific. Mr. Colaric said that both lot owners represented by him
were concerned over the fate of the cul-de-sac. Mr. Shaver reiterated that the City had
retained CTL Thompson to analyze the situation and prepare a report. Mr. Colaric
asked Mr. Hynes if, in his opinion, lots belonging to the two owners—the Scotts and
Halpennys (Lot 5, Block 1 and Lot 5, Block 2)—were unbuildable, to which Mr. Hynes
replied affirmatively.

Kevin Nourse (564 Casa Rio Court, Grand Junction) said that Vista Del Rio Subdivision
had essentially the same covenants and restrictions as South Rim. He questioned the
City's singling out a few specific lots for further geotechnical review when his
subdivision map noted those lots and others within the Vista Del Rio Subdivision. A
newspaper article had identified similar areas of concern as far away as 5 blocks.

Christopher McAnany, representing the owner of Lot 10 in the South Rim Subdivision,
noted the three Code requirements for a plan amendment. Testimony from Mr,
Behrhorst and Mr. Morris pointed out that concerns had been known for some time and
were well documented. A procedure was aiready in place to enable individual lot
owners to seek geotechnical review before any development was undertaken. Since
soil conditions were not new and adequate CC&Rs were already in place, new, City-
imposed restrictions were not warranted. He asked Mr. Hynes for clarification on the
lack of bluff instability notations on Lot 10. Mr. Hynes said that while lots directly to the
east and west of Lot 10 showed signs of either distress or failure, his inspection of Lot
10 did not show any evidence of change in the shallow surface. Mr. Hynes was unsure
whether Lincoin-DeVore had taken into consideration the fill which had been placed on
the southern half of referenced lots to achieve grade for the cul-de-sac. Basing fill at
the head of a scarp was an accepted practice, but had a tendency to destabilize a
slope, although he couldn’t say for sure whether surface features were as a result of
any fill work. Mr. Morris’s comments, he said, represented the level of findings from a
detailed analysis that would likely support development of Lots 7, 8, 9 and 10 on
Promontory Court. Mr. Hynes said that his “inspection” included only observations, not
in-depth analysis.



Leeds Foyle (2294 E! Monte Court, Grand Junction) said that if the cul-de-sac on El
Monte failed, would he be notified of what the City intended to do? Would he have
input? Mr. Shaver replied affirmatively.

Paul Wisecup (568 Casa Rio Court, Grand Junction), owner of Lot 8 on Casa Rio Court,
expressed concern over the additional regulatory layer of control being requested by the
City. He wondered what restrictions the City could impose that would be any different
from what was already in place. He wondered how or if slope stabilization, surface
drainage and irrigation management would be addressed by the City for the
subdivisions as a whoie. In the event that Lots 5 in both Block 1 and 2 could meet
engineering requirements for building on those lots and the cul-de-sac failed, what
would the City commit to do to ensure access? It seemed that the City certainly had a
vested interest in the integrity of streets and utilities in the subdivisions; therefore, the
entire subdivision should be considered.

DISCUSSION

Mr. Shaver said that restrictions could not be imposed to retrofit the subject subdivisions
since they were constructed to County standards. With regard to the Code
requirements Mr. Shaver said that there were two not three; changes in conditions
which occurred after final and changes in the development policy of the community. He
said that meeting the condition of “change in conditions,” is demonstrated by the failure
on El Monte; the change in development policy is that the staff and the Commission are
now more aware of the need for engineered foundations.

Commissioner Nall asked Mr. Hynes if a site-specific approach would provide adequate
remedy or did the City need to consider a more broad-based approach? Mr. Hynes said
that there was a possibility with the current situation to get owners of lots located along
Promontory Court to combine their efforts to come up with a common solution which
could improve the stability of the area overall while saving money in the process. He
suggested an aggressive subsurface moisture collection and conveyance system as
one possible option.

Chairman Elmer said that a number of indications existed to encourage property owners
to look further. Although falling within the Architectural Control Committee's (ACC)
purview, the ACC did not have the expertise to make the level of geotechnical
judgments necessary to render an accurate geological conclusion. The City would
provide a higher level of review.

Commissioner Ainsworth asked if the City would require a different type of testing than
what was already being undertaken. Planning commissioners agreed that all lots
located along the bluff had the potential for instability. Mr. Shaver provided clarification
on this point.

Commissioner Dibble said that by raising the review to a higher standard, the City would
have the opportunity of preventing another occurrence similar to that of 2296 El Monte



Court. Had plans come under City scrutiny prior to their original approval, the currently
requested ievel of review probably would have been required at that time.

Commissioner Nall expressed concern over the site-specific requirement and possible
conflicts which might arise in expert opinions. And what would happen if the mitigation
of one lot created problems for another lot?

Commissioner Grout said that in his experience most of the reports generated were
fairly consistent in their findings.

Mr. Hynes offered that, as one option, a special “management zone” all along the bluff
on the south side of the river, from the eastern city limits to its western boundary, be
implemented. Where lots weren’t in imminent development or failure, he suggested
convening a board of vested parties to come up with a management tool that would
encompass areas of concern.

MOTION: (Commissioner Grout} “Mr. Chairman, on item FPA-2000-065 and FPA-
2000-066, | move we amend the final plans for Vista Del Rio, Filings 2 and 3, and South
Rim Filing 4 as recommended by staff.”

Commissioner Dibble seconded the motion. A vote was called and the motion passed
unanimously by a vote of 6-0.

GENERAL DISCUSSION

Ms. Portner said that City and County staffs were currently undertaking update of the
Orchard Mesa Neighborhood Plan. Copies of a meeting schedule were distributed to
Planning Commissioners.

With no further business, the hearing was adjourned at 11:50 p.m.



CITY OF GRAND JUNCTION
GRAND JUNCTION, COLORADO

PLANNING COMMISSION

FOR DECISION

City of Grand Junction FPA-2000-065

This decision was made after considering all the pertinent testimony and reviewing
the data

design.

Katherine M. Portner, AiCP
Planning Manager
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City of Grand Junction
Community Development Department Phone: (970) 244-1430
Planning e Zoning ® Code Enforcement FAX: (970) 256-4031
250 North 5th Strest
Grand Junction, CO 81501-2668

April 9, 2003

Margaret S. Doose
P.O. Box 515
Ouray, CO 81427

Re: 570 Casa Rio Court, Vista del Rio subdivision Grand Junction CO

Dear Ms. Doose:

As you know the Planning Clearance for 570 Casa Rio Court, Lot 10, Filing 3 of Vista
del Rio subdivision was expressly conditioned on and subject to meeting the
requirements of the amended plan for the subdivision. The subdivision plan was
amended in April of 2000 and provides the following:

The plan as amended now also requires that the planning clearance/building
permit shali be issued only on condition that the applicant’s engineer design,
inspect and supervise the excavation and construction and certify at the
conclusion of construction, that the site and structure was constructed in
accordance with the engineer’s approved design.

After meeting with members of the City staff concerning the slope failure and subsidence
concerns documented in your engineer’s report, your engineers supplemented the record
with correspondence. During the process of understanding the risk presented by Lot 10
you recorded a declaration (a copy of which is attached) in the chain of title to the
property. While I understand that your attorney and Mr. Shaver of the City Attorney’s
Office did not come to full agreement on the provisions of the declaration, I find that the
declaration that you recorded coupled with the additional work done by your engineer
satisfies the development condition. Therefore, the home on 570 Casa Rio Court may be
lawfully occupied subject to final inspection and approval by the Mesa County Building
Department.

By finding that the development condition has been satisfied the City does not warrant
the safety of the home or the lot. The geotechnical report dated May 22, 2002 prepared
by your engineer states several recommendations for site preparation, construction and
monitoring of the lot. Among other things the report stressed the importance of managing
and conveying the storm water runoff that originates from and/or is conveyed through
and across your lot. The engineering report also specifically recommended a continual
inspection program to among other things “ensure that the structure is not compromised.”
The frequency of such inspections was recommended (“shall not be”-see paragraph F of
the report) to be no less than once a year. The report further provides that “...the edge of



APRII. 7, 2003 MARGARET S. DOOSE PAGE 2

the proposed home may be as close as 20 feet from preexisting fault lines. These features
are similar in nature to the slope major collapse (sic) that occurred to the West.” While
this sentence is not perfectly clear it indicates to the City a serious potential for slope
failure. In the same portion of the report your engineer states “Recently there has been a
major slope failure to the west of this Lot.” Some of the conditions stated or described in
your engineer’s report are restated or differently stated in the recorded declaration. It is
incumbent on you to ensure compliance with the same.

I will forward a copy of this letter to the Building Department.  If you have questions
please feel free to call.

Rl

Robert E. Blanchard, AICP
Director of Community Development

pc: Eric Hahn, City Development Engineer
Bob Lee, Building Inspector
John Shaver, Assistant City Attorney
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EXHIBIT - A
Drainage Easement Dedication
Lot 10, Vista Del Rio Subdivision Filing Three
Grand Junc*nn, CO
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Prepared by Nichols Associates, Inc. 8 Jan 1998 |
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Margaret Susan Doose (“Declarant”) is the owner of Lot 10, Filing 3, Vista del Rio Subdivision,
Mesa County, Colorado also known as 570 Casa Rio Ct., Grand Junction, Colorado.

Information concerning the lot and improvements thereon, including a Subsurface Soil
Exploration Report dated April 9, 1994, by Lincoln - DeVore, Inc. of Grand Junction, a Slope
Stability Study prepared in May, 2002 by Allied Independent Consultants, Inc. of Grand Junction,
e Soils Report prepared in May, 2002 by Allied Independent Consultants, Inc. of Grand Junction,
together with building and drainage plans and all related correspondence, are available for
inspection at the City of Grand Junction, Community Development Dept, 250 No. 5® St., Grand
Junction, CO and at the Mesa County Building Dept, 750 Main St., Grand Junction, CO.

In order to ensure that the structure on the lot is not compromised, Declarant hereby adopts and
imposes upon said Lot 10 the following conditions, restrictions and covenants:

1. Declarant and any successor in title shall annually have an inspection performed on Lot 10 and
the structures and appurtenances thereon to determine whether there exist any indication of
slope/geotechnical failure. The annual inspection shall be due in May, 2003 and each year
thereafter;

2. Declarant and any successor in title shall notify the homeowners association and the Mesa
County Building Department, in writing, if the reporting engineer’s opinion as stated in the annual
inspection(s) reveals, shows or discloses any subsidence, slope failure, instability or compromise
of Lot 10 and/or the structure(s) and appurtenances thereto;

3. Any irrigation system installed on the Lot shall comply with all applicable planning and
building regulations then in effect. No irrigation system shall be installed without all necessary
permits, clearances and approvals;

4. Only xeriscape (drip) landscaping shall be permitted within ten feet of the house or retaining
wall;

3. Neither the City of Grand Junction nor Mesa County shall have any liability for the use and
occupancy of 570 Casa Rio Ct.

These conditions, restrictions and covenants shall run with the land and shall be binding upon all
future owners of said Lot 10. Acceptance of title to said Lot 10, Filing 3, Vista del Rio
Subdivision by any future owner shall constitute irrevocable acceptance of all of the terms of these
conditions, reservations, restrictions and covenants.

In witness whereof I have set my hand this 7® day of February, 2003,

Margaret'Si

usan Doose
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State of Colorado:
County of Mesa:

The foregoing instrument was acknowledged before me by Margaret Susan Doo this ﬁf’ day of
February, 2003. Witness my hand and seal. My commission expires 1-4/4_ & .

el ol e

Notary Public ~

PAUL C. SUNDERLAND
UBLIC
ARY P RADO

STATE OF COLO
My Commission Explres




PAUL C. SUNDERLAND

ATTORNEY
2638 Dahlia Drive
Grand Junction, CO 81506
(970) 243-8215
Fax (970) 263-7960
IELECOPIER COVER SHEET
DATE: 2-14-032
TIME SENT:_
TO: Eere Hapw
Total No. of Pagaes (incl. cover sheet): 5
Remafks: E«""’ }LOME-' .IU"I:'U.

If thers are problems with this transmission,
please call 870-243-6215,

This message and eny accompanying documents are intanded only for the use of the individual or entity to which they
are addressed and may contain information that is privileged, confidential and exempt lrom disclosure under applicable
law. It the receiver of this message is not the intended recipient or the employee or agent rasponsible for delivering
tha message 10 the intended recipient, you are hereby warned that any dissemination, distribution or copying of this
communication Is sirictly prohibited. If you have received this communication in error, please hotify us immediately by
telephone and return the original message 1o us at the ebove address via the U.S. postal service. Thank you
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Allied Independent Consultants - Grand Junction, Inc.

303 North Avenue

P.O. Box 4104%

Grand Junction, CO 81504
970 -244-8703

Fax - 970-243-2681

Residential Site Geotechnical Report
With Slope Stability Study

prepared by: Chris Steven Russell, PG, PE
570 Casa Rio Court

Grand Junction, Colorado

May 22, 2002
Summary

This office has conducted a geotechnical investigation for the referenced location
upon the request of Susan Doose. Two boreholes were examined on this site to
approximately 20 feet below ground level and the following soil profile was
encountered:

0-20° 'Fine grained red silty sand with cobble

The surface design soils on this site appear to be fill and require compaction. It is
recommended that the foundation for the proposed residence at this address be
designed as a monoslab over compacted native soil. The site shall be
overexcavated to the necessary depth and compacted to 95% of the standard
proctor maximum dry density.

The design proposed hergin is recommended due to economics and relative

stability. Typically, @Wre not deskTmMnd
_Valley. Since some movement of thé hiome may be encountered, the owner should
follow certain guidelines to help minimize this movement. Guidelines for
maintaining stable conditions are found in ™ A Guide fo Swelling Soils for Colorado
Home Buyers and Homeowners, Special Publication 43, Colorado Geological
Society, The Day the House Fell: Homeowner Soil Problems from Landslides to
Expansive Clays and Wet Basements, Richard L. Handy, ASCE Stock # 40104,
the subdivision soils report and this report. Upon first evidence of cracks in drywall,
concrete, or other like items, the homeowner should seek a professional engineer
to evaluate the problem and prescribe mitigative efforts. It is our experience that
most problems may be mitigated with a small effort when they are found in the

initial stages.




Purpose

The purpose of this report id@; inform & owner, builder, and engineer of potential
geot‘&:ﬁmcal hazards and typicar Soil design properties at the referenced site.
This report is submitted for use to build one single story residential structure at this
address. The use of this report is solely for this purpose.

General Site Characteristics

This site is located on the southside of Grand Junction, Colorado in the Redlands
(Figure 1). This area is part of the Uncompahgre Uplift (Figure 2). This site rests
on the northern flank of this feature. The nearest structural feature to this area is
the Redlands Fault (Figure 3). The area is considered structurally inactive albeit
minor earthquakes do occasionally occur in the area. This site sets over alluvium
broadcast from the Monument which overlays the Mancos or Dakota Formation
(Figure 4). The Soil Conservation Service indicates that the soil found on this site
is the Redlands and Mesa soils over bedrock (Figure 5).

The site lays on a slight grade that slopes downward to the North. Storm runoff
from the site shouid be directed to the North toward the Colorado River.

Discussion of Soil Properties
A. General Site Characteristics

1. Soil Classifications: The design soil located below the topsoil is a silty sand.
The typical soil properties are as follows:

Borehole #1 — 2’ below grade

LL=NL
PL=NP
Pl = NA

Passing 200 sieve — less than 50%

2. Geologic Hazards: Unstable Slopes — discussed herein.

3. Potential Unstable Slopes: Yes.

4. Swell Potential: The site's design soil does not exhibit a swell characteristic.
The underlying shale may exhibit static swell pressures in excess of 5,000
psf. This formation was not encountered at 20’ below grade.

5. Consolidation Potential: The site’s’design soil has a moderate consolidation
characteristic.
6. Water Table: Standing water was not found in the boreholes at

approximately 20 feet below ground level. Soils showed to be moist to dry
in these holes. The site's water table may rise in the future as more homes
are built and begin irrigating their landscape.



8.

9.

Corrosivity: All concrete and buried material should be designed to resist
corrosion due to local alkaline soil.

Rock Outcrops: Bedrock is noted on the bank above the Colorado River.

Gamma Radiation: Gamma radiation was not measured.

Grading and Excavation Considerations

1.

Potential Construction Difficulties: No potential construction difficulties are
anticipated.

Suitability of Native Material for Trench Backfill and Structural Fill: The native
material is suitable for bedding and trench backfill if the larger rocks are
removed in the immediate vicinity of the installed utility. The native material
is also suitable for structural fill. The engineer, prior to use, shall approve all
fill material.

Compaction of Subgrades and Fills: All fill and subgrade is to be
compacted to 95% of ASTM D 698 maximum dry density as specified.
This fill should be tested at mimimum 1' lifts to ascertain that compaction
standards are met.

Retained Earth Information

1.

2.

Lateral Earth Pressures: No retaining features are anticipated.

Coefficient of Friction to Lateral Movement: The coefficient of friction for the
silty sand type soil is typically in the range of 0.4-0.7, depending on moisture
content.

Backfill Compaction: The backfill compaction should be a minimum of 90%
of ASTM D 698.

Foundations

1.

2.

Allowable Bearing Pressures: The allowable bearing pressure for the silty
sand is 1500 psf.

Soil Weights: The soils usually test a dry density of 115 pcf at 10% moisture
content near the surface.



Types of Foundations: It is proposed to use a monoslab foundation. The
site shall be overexcavated to the bottom of fill and recompacted to

-surface. Both this study and the study by Lincoln-Devore in 1997

(included herein) show that the site's surface soils are unconsolidated.
The unconsolidated soils under the foundation shall be compacted to
95% of the standard proctor maximum dry density.

The footing shali be designed as follows:

Minimum Depth of Pitrun: N/A
Minimum Deadload: N/A
Maximum Bearing on Soil: 1500 psf

Stemn Wall Span (simply supported): N/A

A _monoslab should more gvenly distribute the weight of the home over the
site. This factor should mitigate potential slope failures. It is recommended”

that the monosiab is ribbed. The ribs will help mitigate foundation failure in
" the event slight settiement is encountered.

Perimeter Drains and Groundwater; Ali runoff water should be diverted from
the building site. Gutters should be used around the perimeter of the roof.

"The use of v-pans and/or french drains is strongly recommended at each

‘guftertermination. V-pans and like items should transport water away from
the building for a minimum of §' prior to release into soil. The best practice

15 1o drop roof runoff to the concrete garage driveway, which in turn drops

water to the street gutter or like conveyance.

Drainage and Irrigation

1. Permeability: The "SM” type soil permeability is nearly 2.5 x 10" cm/sec.

2. Hydrologic Soil Group: The “SM” type soil is a "B” type soil, which has good
infiltration rates when thoroughly wet.

3. Irrigation Practices: Limited planting is recommended within 5' of the

~ perimeter of the house. Excessive watering is not recommended in any case

and may lead to differential movement of the foundation.

3. Grades around Buildings: It is recommended that the grades around
_buildings are at least 10% for 10' extending from the perimeter of the
building.

Slope Stability

It was found that the edge of the proposed home may be as close as 20
feet from preexisting fault lines (Figure S1). These features are similar in

nature to the slope major collapse that occurred to the West. Itis_
recommended that this site is inspected on a confinual basis to ensure
that the t compromised. The frequency of these inspections
shall e less than one yeds. The owner shail inform the geofechnical
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engineer upon the initiation of any new tension crack in the soil or of any
cracks in the residence.

Lincoln-Devore noted that the slope bordering the river to the north of this
s:te was unstable in the subdivision's soil report. The map (Figure S2)
indicates that the area to the northeast of this Lot ,which contains vertical
slopes, is unstable. A small area on this Lot, southwest of the vertical

- Eigges, was marked by Lincoln-Devore as an area that required—_'_'*
geofechnical review. The rest of the Lot, as well as the proposed building
site, was mapped as an area of stable slopes.

Recently, there has been a major slope failure immediately to the west of
this Lot. This area was marked by Lincoln-Devore as unstable and as an
area that required geotechnical review. The home that was placed on the
slide area is considered a total loss. Our firm was retained by one of the
law firms that were engaged in the large lawsuit filed by the owners of the
home.

Given the recent soil movement in the vicinity there is a distinct

possibili : Lot. It has been our experience
that ﬁges generally do not suddenly ocBur. Evidence of minor movement
Is noted prior to any major movement. Steps may be taken, upon
evidence of minor movement, to mitigate slide damage to the home. This
may include pinning of the slope through the slide surface.

Borings

1 Two geotechnical test boreholes were drilled on this site.



Limitations

The content of this report is based on subsurface and surface observations made at the
time of the site investigation. The content of this report is also based on laboratory testing
and professional literature. Subsurface observations and lab tests resuits are point-site
specific. Subsurface conditions often change in a site both horizontally and vertically.
Therefore, depending on the amount of testing and boring performed the resulting data
and interpretation thereof may or may not represent the overall site conditions. No
warranty or representation either expressed or implied is included or intended in this
report.

We recommend that a qualified professional read this report and discuss any portion
necessary with us in order that the proper design of the structure may be implemented.
Minimum design criteria are given herein, it is the designer's responsibility to use the
appropriate safety factors. We recommend that a geotechnical inspection be performed
once the site is excavated in order to appraise the findings of this report. The findings of
this report are valid for 2 years due to changes in engineering practice.

=k

Geotechnical Investigation Report pregsyei

-----

Chris Steven Russell
Colorado Professional Geologist)
A.l.C. - Grand Junction, Inc.
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7 Cactus Park 22 Unaveep 35 Ladder Creek
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Il Ute Creek Synclines
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layers underlain by pale-yellow to light-gray subsoil layers of heavy
loam. The texture is fairly uniform from the surface down to depths
of 4 to 6 feet, or less variable than in the larger areas described in the
preceding paragraph.

All arens of this soil have a friable and moderately permeable
profile suitable for production of shallow- and deep-rooted crops.
Surface runoff is slow, and internal drainage is medium. Well-
disseminated lime is present throughout the profile. A few saline
arcas have developed because of local inadequate drainage and exces-
sive use of irrigation water. The tilth is good in spite of the gencrally
low organic-matter content.

Use and management.—Nearly 95 percent of this soil is cultivated.
The chief crops are corn, beans, ulfnﬁ‘a,, small grains, and tree fruits.
Minor acreages are planted to potatoes, sugar bects, Lomatoes, and
vegetables. Somewhat more of this soil is in alfalfa and orchard
fruits, but the proportionale acreage in the various crops is much
the same as for Ravola very fine sandy loam, 0 to 2 pereent slopes.
Less than 3 percent of the acreage is in Lree fruits. Lurger arcas near
Clifton are used to some extent for tree fruits because Lhe climate in
that area is better for orchard crops than areas of this soil sttuated
elsewhere.

The management for this soil is practically the same es for Ravola
fine and very fine sandy lonms. The organic-matier content can be
improved by applying” manure liberally and by planting legumes
such as red clover, sweetclover, nnd alfalfn. Potatoes, cantaloups,
and general truck crops are not so well suited to this soil as corn,
clover, alfalfa, pinto beans, and tomatoes.

Redlands leam, 2 1o 5 percent slopes (Rx).—This soil is 4850~
ciated with the Thoroughfare fine sandy loams in the Redlands west-
ward from Grand Junction. It bas moderatcly distinct profile layers,
in contrast to the very indistinet layers in soils of the ’Fhoroughfnre

series. It has & more pronounced reddish color than the Mesn soils,

The soil material is alluvium derived mainly {rom sandstone but to
lesser extent from shale and granite.

The 8- to 10-inch surface soil consists of light-brown to light red-
dish brown Joam that is slightly hard when dry but very friable when
moist., The upper subsol, a light-brown to light reddish-brown
somewhat finer texturcd loam, contnins some white and pink limy
spots and some white lime splotches. At depths of 20 to 24 inches,
the light-brovn to pink subsoil generally contains enough clay to be
classed as cither a loam or a light clay loam. At this depth, the sub-
soll is very bighly caleareous; the most crlearcous material is indieated
by pin.l{ish-\v‘i)ite or white segregations of lime. Below a depth of
4 feet, the soill has a less reddish hue, becomes more sandy, and
shows less visible evidence of lime accumulation.

Small granitic aggregates coutaining & high proportion of biotite
and quartzite pﬂ.rtic?es occur on the surface and throughout the pro-
file. The areas nearest the natural drainageways have moderate
quantities of gravel and cobblestones in the deep subsoil and the sub-
stratum.  The areas in the southerninost parts of the Redlands are
underlain at  ths of 6 to 10 feet by sandstone but have few or no
sobblestones  he lower subsoil aud substratum.,

.TI]n spit‘,e 0. .is low content of organic matter, this s0il has good
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insures adequate internal drainage. Thesc characteristics, plus a
moderate water-holding capacity, favor pgood root distribution.
Saline areas are small and occur where the substratum holds excess
irrigation water and forms o water table close to the surface. Mas-
sive sandstone bedrock too near the surface causes the water table
i st places. o )

" lI',lfjs{Zr mgd management.—About 81 percent of this soil is cultivated.
Approximately 12 percent of the thnl acreage under cultivation is in
orchard fruits, mainly peaches. The soil is desirable i;c:r tree fruits
but is more susceptible to late spring frosts than the Thoroughfare
fine sandy loam soils. The greater'danger of frost can be attributed
to location. This soil lies in lower places nearest the Colorado
River. The Thoroughfare fine sandy loams are on higher places
nearer the bluffs. falfn, corn, beans, sugar beets, and small grains
are the chief field crops. The soil is well suited to tomatoes, po-
tatoes, other vegetables, melons, and grapes, but only a small acreage
is planted to these crops. ‘ )

° 'Ii‘he productivity ol? this soil can be substantially increased by
building up its supply of organic matter through applieation of
barnyard manure or the turning under of legumes as green manure.

Redlands loam, 0 fo 2 percent slopes (Ru).—Ixcept for its gentler
slopes, this soil has the same characteristics and crop suitabililies s
Redlands loam, 2 to 5 percent slopes. It ranks with the best soils of
the Fruita, Mesa, Mack, and Thoroughfare series. All of the acre-
age is in the Redlands; that is, south of the Colorado River and west-
ward from Grand Junction. _ ) ' .

Surface runoff is slow and internal drainage is medium. Saline
areas are small and occur only where the substratum holds excess
irrigation water and forms a high water table. Because the subsoil
layers are medium-textured, moderately permeable, and friable, this
soil has a wide crop suitability range and 1s easily tilled and irrigeted.

Use and management.—Practically all of this soil iz cultivated,
principally to alfalfa, corn, beans, and iruck crops. Meclons, toma-
toes, potatoes, and other truck crops are well suited. The ncrengfl in
truck crops is not large but it is increasing. The danger of {rost dis-
courages many farmers from planting this otherwise favorable soil to
orchard fruits. Only 15 percent of the area is now in orchards, but
the acreage is increasing. Yields from tree fruits compare favorably
with those on the Mesa soils. Other crops yicld about the same as
they do on the Mesa soils located on Orchard Mesa.

Redlands loam, § to 10 percent slopes _{RL).-—T!IIS soil occurs in
t,hehi{edlnnds. It is assouila.ted mainly with the Thoroughfare fine
sandy loams bui occupies a somewhat lower position. Most of it
lies on terrace slopes along the river or a little way back from it.
The soil is essentially like the two units of Redlands loam on slopes .of
less than 5 percent, but its alluvial mantle is not so deep in sevexg
areas, especially in those occurring in the western part of the Red-
lands. The alluvium apparently has been built up by deposits from
two sources. Considerugla amounts of cobbles and gravel of the

ad underlying the Mesa soils indicate thet much of the all Al

posit_consists of overflow sediments left by the Colorado and i
«son Rivers. Above these older deposits lies alluvial ma’ .t
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ments of sandstone. Variation in the various alluvial layers is ap-
Et:trent;i but not so pronounced as in the areas north of Palisade.
everal peach orchards bordering the blufis cast of Palisade contain
sandstono boulders 5 to 15 feet in diameter. Most of the smaller
rocks and boulders have been removed from these orchards. About
30 acres northenst of Palisade has slcpes of 5 to 10 percent.
Considering this soil as a whole, it is moderately permeable to plant
roots, air, and moisture but low in water-holding capacity. The
successive soil layers are friable and moderately calcareous.
. Use and management.—Practically all of this soil lying below the
rrigation canals is cultivated. About 99 percent of it is in peaches.
In a few places where shale is within 4 or 5 feet of the surface, the
trees are not uniform in size, and some have had Lo be replaced.
Although yields generally compare favorably with those from the
Ravola soils, the average yield is lower. Considering the favorable
climate, peach growing is one of the best uses for this soil,

Mesa clay loam, 0 to 2 percent slopes (M¢).—This soil occupies a
former flood plein or high terrace immediately south of the Colorado
River. It islargely derived from acid igneous soil-forming materinls
the streams have brought down from a higher watershed,

In cultivated fields tho 8- or 10-inch surfece soil consists of ver
pale-brown, pale-brown, or light-brown calcarcous clay losm. I{
merges with a reddish-yellow to light reddish-brown calcareous clay
loam showing white or pinkish-white segregations of lime. Bolow
dfﬁ.l‘h,s of 12 to 14 inches, the reddish-yellow to light-brown clay loam
exhibits numerous while streaks or splotches that have a comparatively
vertical or jagged outline along road cuts, A few scattered cobbles
and pieces of gravel arc common. Beginning at dopths of 3 or 4 feet
or in places below 6 or 7 feet, about 40 to 50 percent of the soil mass is
made up of pieces of gravel, cobbles, and stones derived largely from
granite and basalt but to some extent from lava and sandstone. = Most
of the sandstone is crumbly or partly disintegrated. Mancos shale
underlies the gmvel-nnd-coﬁble substratum in most places at depths
below 8 to 12 feet. In some places, however, the shale may be as
near the.surfx_lce as 4 or 5 fect, and in others as far down as 20 feet.

The high lime content of this soil doubtless offers some resistance
to penetration of water and plant roots but the entire profile is friable
when moist. Judging from maeny orchards and alfalfa fields, its
permeability to deep-rooted crops is sufficient to permit healthy and
vigorous plant growth. Underdrainage is adequate; harmful con-
centrations of salt are negligible. o

Because a considerablo part of this soil consists of material washed
from higher places, the depth to the noticeably lime-splotched zone
1s variable. Generally, however, the depth ranges from 1% to 3 feet.
Leveling of the soil also accounts for part of the variation in depth to
lime splotching. On the whole, the variations in depth to lime have
little, if any, agricultural significance.

Use and management.—About 97 percent of this soil is cultivated.
It is highly productive and much of it is well-suited to fruit growing,
At least 40 nercent of the acreage is in orchard fruits, mainly peaches.

About 201 ent is in alfalfa, 15 percent in corn, 10 percent in beans,
and 8 per . in truck crops, including cantaloups, melons, and
tnmntnoe tha mact e irnd Tow mvmaall emniee aemed Atlioe Bald sseee
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These percentages show the relative importance of the various kinds
of crops, though the area used for field crops fluctuates from year to
year.

Many of the orchards have been planted in the past t5 years. If
well cared for and not severely injured by low temperatures, they
should give good yields until the trees reach 30 or 40 years of age. A
fow orchards more than 50 years old are still producing good yields.
The areas having the best climatic location for orchard crops begin
south and southeast of Palisade and extend 5 or 6 miles southwest-
ward, Under practices designed to increase the organic-matter
content and to control erosion, this soil should remain produective
indefinitely.

Mesa clay loam, 2 to 5 percent slopes (Mp).—Except for ils greater
slope and the appearance of lime splotches nearer the surface, this
soi{)is very similar to Mesa clay loam, 0 to 2 percent slopes. 'The hime
splotches normally are 10 or 15 inches from the surface. Small
quantities of gravel and cobblestones strewn over the surface in most
places indicate that there is n slight continuous removal of the surface
soil by sheet erosion. Tilth and workability are good. In most places
the soil is underlain by shale at depths of 6 to 20 fect.

Use and management.—~The area of this soil occurring below Lhe
irrigation canals is about 87 percent under cultivation. Itis a produc-
tive soil, and practically all field crops of the area can be grown
successfully. About 32 percent of the acreage is in orchard [ruits,
mainly peaches but also some sweet cherrics and pears. The fairly
large percentage in orchard fruits is accounted for mainly by several
rather large aress south and southwest of Palisade that are within a
climaiic zone well suited Lo tree fruits. Not including these specialized
fruit areas, the proportion of the soil in varicus crops is about Lhe
same as for Mesa clay loam, 0 to 2 percent slopes. Yields are also
about the same, but 1n a few smell areas shale occurs at depths of
34 to 4 feet and yields from deep-rooted crops such as orchard fruits
and alfalfa may be slightly lower over a period of years.

If erosion is coquoﬁed and the soil is planted to legumes to build
up its supply of organic matter, it shoulcr be productive indefinitely.
In some fields the content of organic matter already has decreased
appreciably from that in the virgin soil.

A few small areas (zbout 12 acres) of this soil located just below
Orchard Mesa irrigation canal No. 2 are not suited to deep-rooted
ficld crops or tree fruits. In these aress, Mancos shale is at depths
between 2 and 3% feet and the soil does not have & porous gravelly
layer over this shale. Beans, wheat, barley, and oats probably are as
suited to these areas ns any other crops that could be selected.

Mesa gravelly clay loam, 2 to 5 percent slopes (Mg).—This soil is
derived from old alluvium deposited on Orchard Mesa. The alluvium
consists mainly of materials weathered from acid igneous and mixed
igneous rocks, largely granite and basalt, but includes smaller quan-
tities of material from sandstone and shale. The alluvial mantle, for
the most part, ranges from 5 to 8 feel deep but it is deeper in places.

The 8- or 10-in¢h surface soil in cultivaied felds is light brown when

- and brown when moist; its. organic-maiter content is very
&L su_b,surflalce layeris li;%'h L-Ibf'c‘)wn or pnlo-brol\vP clay lann conta.
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chert fragments. Beginning at depths below 12 to 14 inches the
subsoil is very pale brown to reddish yellow and shows a considerablo
amount of white lime splotching. Lime encrustlations appear on the
lower sides of the pieces of gravel, cobblestones, and stones that make
up about 50 percent of the soil mass. In some places the cobbly
material is more abundant than the gravelly, but in others smaller
cobblestones and gravel are morc abundant. In a few places the
subsoil material is weakly cemented into a semihardpan. Generally,
however, it is permeable enough to permit the downward growth of
deep-rooted plants,

Surface runoff is medium, and underdrainage is adequate. The
excess of gravel, cobblestones, and stones makes workability less
favorable than on Mesa clay loam soils. Saline areas occur only in a
very few places bordering shale soils.

Included with this soil are areas totaling about 30 acres that have
slopes of less than 2 percent but are not appreciably different in tilth,
workability, and erop yields. These areas occur 1 to 1% miles south-
east of Grand Junction, in the northeast querter of section 25, and the
northwest quarter of section 30, range 1 west, township 1, south.

Use and management.—Nearly 77 percent of Mesa gravelly clay
loam, 2 to 5 percent slopes, is cultivated. Of the cultivated ares,
14 percent is used for orchard [ruits, mostly peaches but also cherries,
apricots, pears, and plums. Alfalfa far surpasses {ruit as the principal
crop. Lesser crops, in order of their importance, are corn, pinto beans,
small grains, and truck crops.

Crop yields on this soil do not average so high as on Mesa clay loam,
2 to 5 percent slopes, probably because of the excess gravel, cobbles,
and stones, Orchard fruits and alfalfa produce fuirly well. As is true
for other soils in the eastern part of Orchard Mesa, this soil is widel
used for peach orchards because it is in an area where the climate is
favorable.

Mesa gravelly clay loam, 5 to 10 percent slopes (Mr).—This
soll occurs principally on terrace slopes or escarpments. Several

SOIL SURVEY SERIES 1040, NO. 19

areas of it are on the outliers, or edges, of three benches that front -

the broader part of the terrace southeast of Grand Junction. Scat-
tered arcas begin about 4 miles west of Grand Junction and extend
nearly to the eastern limit of Orchard Mesa. A small belt also
occurs north of the Colorndo River, 1% miles soulhiwest of Palisado.

Except for its greater slope, this soil closely resembles Mesa pravelly
clay loam, 2 to 5 percent slopes. 1ts workubility is somewhat less
favorable, however, as it is more gravelly and cobbly. Harmful
concentrations of salts are negligible.

Use and management.—About 62 percent of this soil is cultivated.
Most of the cultivated acreage is used for orchard fruits, chiefly
peaches. The trees, particularly the older ones, are not quite so
vigorous or so uniform in size as those on Mesa clay loam soils. The
fruit is more highly colored, and this somewhat offsets the lower
average yield. Probably, however, the trees may not live so long on
this soil as on the deeper Mesa clay loam soils.

Alfalfa, corn, and beans are the chief ficld Crops on areas not

climaticall well suited to orchard fruits. Smaller acreages are in
tomatoes, lons, grapes, and other truck crops.
The so1  not so productive as the Mesa clay loams, because the
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the profilo reduce the moisture-holding capacity. Painstaking ap- |
plication of irrigation water, with special cure in regulating rate of
flow, is requirecF to prevent unnecessary loss of surface soil. Other-
wise, workability becomes increasingly difficult as the finer material
washes away and leaves the coarse material behind. Some farmers
alrcady have spoent considerable time and money in removing cobbles
and stones brought up in plowing.

Mesa gravelly clay loam, moderately deep, 2 to 5 percent slopes
(Mg).—lixcept for mederate depth to shale, this inextensive soil is
essentially the same as Mesa gravelly clay loam, 2 to 5 percent slopes.
Its tilth and workability are similar to but less favorable than for
the Mesa clay loam soils. The soil is adequate for shallow-rooted
plants, but its moderate depth to shale (2 to 4 feet) does not provide
the root zone needed for best results in growing alfalfa and orchard
fruits. Both crops yield less on this soil, and orchard trees do not
live so long. The soil is low in organic matter, About 30 percent
of it is under cultivation, and of this approximately 12 percent is
used for orchard fruits.

Mesa gravelly clay loam, moderately deep, 5 to 10 percent slopes
(Ma).—This soil is associated with other Mesa soils but gencrally
lies at higher level where the original alluvial deposits were thinner.
Aside from having a thinner mantle overlying Mancos shale, the soil
differs little from Mesa gravelly clay loam, 5 to 10 percent slopes.
The principal areas are scattered over Orchard Mesa from southwest
of Palisade to southwest of Grand Junction.

The soil is gravelly and cobbly; hence, its water-holding capacity
is low, Some places, however, are seepy because water rom Orchard
Mesa Canal No. 2 passes through and over the underlying shale.
LErosion continues to remove the soil mantle; the soil is becoming
thinner and more cobbly all the time.

Use and management,—Only about 15 percent of the soil area below
Orchard Mesa Canal No. 2 18 cultivated. Several areas are in the
climatic zone south and southwest of Palisade that favors fruit grow-
ing. About 10 percent of the soil in this location is in orchards.

g‘[‘lm underlying shale material restricts growth of deep-rooted

lants, so this soil is not well suited to orchard fruits or alfalias.

ther crops respond fairly well, though not so well as on the deeper
Mesa gravelly clay loams. Peach trees are apparentily healthy when
%oung, but they probably do not live so long as those on the deeper
Mesa soils. If it is economically feasible, this soil is best used for
irrigated pasture most of the time.

Naples clay loam, 0 fo 2 percent slopes (Na}.—This soil occurs
in association with Naples fine sandy loam, 0 to 2 percent slopes, in
low positions on the alluvial fan. The slluvial parent material,
derived from sandstone and shale and 6 feet or more deep in most
places, has been deposited on soils of the river flood plain.

The surface 10 or 12 inches consists of light-brown, slightly hard,
light clay loam. The subsoil consists of layers of light-brown loam,
fine sandy loam, and very pale-brown loamy fine sand. The thickness
-nd arrangement of these subsoil layers vary from place to r' ~e,

1e soil is caleareous, though no lime is visible in the profile.
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Susan Doose
570 Casa Rio Court
Lot 10 Filing #3

2 Holes / soils log

#1 15 Feet SW of NE corner of house. 10 feet inside footer

Starting at
0’ Gravely brown top soil moist
3 SPT 10/12/12
5 SPT 8/11/14
10’  Redder dirt, more sand moister than before
SPT 9/9/11
10" - 15"  Brown/red sandy dirt with gravel (1”) moist not plastic, not collusive
17" Rocky cobbles moist
20" Very gravely, lower 3 feet of hole collapsed do to gravel. (SPT
unavailable).

Hole # 2 20 feet from NW corner on W side. 10 feet out of footer.

0’ Dry brown gravely dirt.

3 SPT 5/4/5 sandier, siltier, moister

5 SPT 3/7/7 Reddish sandy soil less gravel.
10 Brown gravel like 0'— 5. SPT 8/12/14
15  SPT 6/10/14
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Lincoln DeVore,Inc.
Gootechnical Consulianie

1441 Motos St TEL: {970) 242.8958
Grand Junction, CO 81505 FAX: (970} 242-1561
May (3, 1997
Tom Tribble
10223 Farralone Ave.
Chatsworth, CA 91311

Re:  Subsurface Soils Exploration
570 Cesa Rio (v, Grand Junction, CO

As requested, Lincoln DoVore porsonnel have completed o geotechnicat exploratory program st the above
referenced site.  One shallow exploration holo was drilled in the sppraximate center of the proposcd budding
pad The exploration boring way centerod on the lot and approximately 100 fect north northeast of the cxisting
curb and gutter of the Casa Rio Cul-de-Sac. The purpose of these holes were o determine the types and
character of the underlying soils and to relate thess characteristics ta the proposed foundation gystem  This letter
contains gencral recommendations for construction of & tesidential foundation, but is not a foundation design
and cannat be used 2s such  Qur ¢onclusions end recommendations for this sit arc presented below

Sait Classfication; The soids on this site were found to consist of appronimately 7 % foet of man-
made fill which overlics & alluvial, gravelly silty sand to the total depth drilled of 15 feet. The man-made fill was
placed as part of the over sile grading (or this tract, some ofthis over site grading was accomplished several yeurs

o

The native alluvial, pink to light red silty sands and gravedly silty sands, encountered below 7 % feet, were found
to be very similar ta Soil Type | described in the Lincoln DeVore report of Subsurface Soils Exploration of the
Vista Ded Rio Subdivision, LD Job 80528-J, 4-994,

This Soil Type i3 clussifiod as a gravelly, sitty sand of fine to medium grain size under the Unified Classification
System. This soil type is nonplastic and of low to medium density. This soil wilt have virtuatly no tendency to
expand upon the addition of moisture. Settlement will be minimal under the récommended foundation loads.
Thig soil will undergo elastic settlement upon application of static foundation pressures. Such settlement is
chesacteristically rapid and should be virtually complete by the end of canstruction. Il the reoommended allowa-
ble bearing velucs drc not exceeded, and if sl other recommendations are foltowed, differential movement wall
be within tolerable limits. At shallow foundation dapths this goil was found t0 have an average alfowable
bearing capzcity of 1100 psf.

Based upon previous exploration borings in the area, it is believed the underlying chales, claystone, siftstones
anid sandstones of the Dakota Formation wifl be encountercd between 135 1o 20 (eet belosw the present ground
surface. 1t is belicved, based upon thiz exploration boring and our experience in this arca that, the cxpansive
clays ofthe Dakota Formation will not affect the design, canstruction and performance of a shallow, residential
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Tom Tribble
Subsurface Soils Exploration, 570 Cesa Rio Ct., Grand Junction, CO
May 13, 1997 Page 2

founudabion systom on this site. [t is our understanding that a full basement is planied for this site. Based upon
this cwplnmu:m boring, & nunimum of 5 to 6 feet of alluvial soils will underlic the basement level foundation
system, which should provide sufficient separation between the underlying expansive clays of the Dakote
Formation and the baserment foundation system such that the basement foundation sysiem need not be designed
far the expansive clays.

Man-made Eill; The site ison npproxhnatcly 7 1o 7 14 feet of man-made fill some of which is
belicved 10 have been placed under cantrolled moisture and compactive effort conditions. However, this office
has no records regarding the placement of this il and has not been able o verify its overal! condition I the
placemend of this fill can be verified, it will probably be suitable for use a3 a bearing material. Ifthe quality of
this fill cannot bemnﬁrmed, I‘cmdanms nwst either be extended through this fill or the fill should be removed
1o acceptable native soils and replaced with a structural, controlied fill. The structural controlled fill should be
placed acoocding (o the following recommendstions,

These soils are of moderately fo low density and are ot judged suitable for support of the proposed shaliow
foundation sysiem. Owving to the dcplhs to which this kow density sail way encountered and the relatively shallow

excavetion depths anticipated, it is recommended that an overexcavation/replacement scheme be used on this
site.

The existing low density soils, man-made fili soils should be removed to the undeslying native, gravelly silty
sands. Once it is felt that ndequate soil removal has been achieved, it ig recommended that the excavation be
closcly examined by a representative of Lincoln-DeVore to ensure that an adequate overexcavation depth

has mdecd ocourred and that the exposed soils are suitable Lo support the proposed structural man-made fill,

Once this examination hes besn completed, it is recommended that & coarsc-grained, non-expansive, non-frco
dreining man-mado structural (ill be imporiod ta the site. Tho native soils may be utibizod ag swuctural Gl if
specifically approved by the Geotechnical Engineer. This imporied fill should be placed in the overexcavated
portion of this sitc in lifts nol to exceed 6 inches aficr compaction. A minimum of 90% of the soils maximurn
Maodified Proctor dry density (ASTM D-1557) must be maintained during the soil placement. These soils shou'd
be placed at & moisture contend conducive to the required compaction (usuatly Proctor optitnum moisture content
+2%). The granular matesial must be brought to the required density by mechanicst means No soaking, jetting
or puddling techniques of any type should be used in placeneent of fill on this sic. To ensurs adcqunz: laternl
support, we must recormmend that the zone of overexcavation extend et losst 2 feet arcund the perimeter of the

proposed footing. To confirm the guality of the campacted fill product, it is recommended that surface density
tests be taken at mexinumn 2 foot vertical intesvals

When the structural fill is completed, an allowable bearing capacity of 1800 psf maximum may be sssumed for
propoitioning the foolings,
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Tam Tribble
Subsurface Sails Exploration, 570 Casa Rio Ct., Grand Junction, CO
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Soil Moisture Conditions: No free water was encountered during drilbing on this site. In our
opinicn the true free water surface is fairly doep in this area, and hence, should niot affect construction Secpage
moisture may affect construction if surface drainage is not properly controfled

Foundation Type Recommended: We recommend the use of 8 conventional shallow foundation
syslern consisling of continucus spread footings beneath all bearing walls and isolated spread footings bencath
ali columns and other points of conoentrated load. Such a shallow foundation sysiem, resting on the native,
tlluvial pink gravelly silty sand, may be designed on the basis of an allowable bewring capacity of 1100 ps{
maximum. A minimum dead load of 150 psf must be maintained

Contact stresses boneath all contituous walls should be balanced to within + or - 150 psf at all potnts. Isolsted
micrior column footings should be designed for contact siresses of about 150 pst more than the average usod
to balance the continuous walls. The critcrion for batencing will depend somewhat upon Lhe nature of the
slructurs. Single-story, slab on prode structures may be balanced on the basis of dead Ioad enly. Multi-story
stractures may be balanced on the basis of dead load plus ¥ live load, for up to 3 stories.

If the design of the upper structure 12 such that loads can be balenced reasenably well, a floating stmetural shb
or aft type of foundanion could be used on this slte. Such a slab would require heavy reinforcing to resst
differential bending. Tt is possible to design such a slab cilher as a solid or ribboed slab, but in cither case, 3
rumwall mus: be used for confincment, Any such slab must be specifically designed for the snticipated loading
Such 2 foundation system will scitlc to some degree as the sofier, underlying soils consotidate, but dilfercntial
tmovement is held to # runimum. Because the soils may sctilc in varying amounts, sone minor cracking and
heave are possible unless the slabs are specifically designed with the movement in mind.

Vauds Bepesth Foundation Walls: Voids are not required to mitigate expensive pressurcs, but
may be used to attain proper balance around Lhe structuse,

Reipforcing. All foundation stem walls should be designed s "grade beams* capable of spansing
atleast i2 fect. Where the foundation stem walls are relatively shatlow in height, verucal reinforcing will not
be necessary. Hawever, in the walls retaining soil in excess of 4 foet in height, vertical reinforcing may be
necessary to resist the lateral prossures (restrained case) of the soils aloag the wall extertor. To aid in designing
such vertical reinforcing, an equivalent fluid pressure (E_F.P) an the order of 43 pef would be appropriate o
tho alluvial silty sands and (o include the silty sendy man-made fill. Clayey matesials should not be utilized as
backiill,

The foundation shall be reinforced as shown on the foundation design. No changes shall be made w diis
placement of reinforcing without wntten approval of the design enincer or architect

Eloot Slabs, Non-Struciural floor slabs on grade, if any, should be poslively separated from
all structural portions of this building and allowed to float frecly. Frequent scoring (control joints) of the slabs
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Tom Trbble
Subsurface Souls Exploration, $70 Cass Rio Ct, Grand Junction, CO
May 13, 1997 Page 4

should be provided to allow for possible shrinkage cracking of the slab. These control Joints should be placed
i provide maximum slab arcas of spproximately 200 to 360 square feer. Any man-masde fill placed below floor
slabs on gradc should be compacted to & minimum of 90% of jts maximum Modified Proctor dry density, ASTM

~1357 These soils should be placed at & moistuce content ccnducive to the required compaction {usually
Proctor optimum moisture content +2%.

Adequats site drainage should be provided in the foundation orea both
dunng and aftcr construction to prevent the ponding of waler and the wetting or saturstion of the subsurface
Soils. We rocommend that the ground surface around the strycrure be graded so that surface water wall be carried
quickly away from the building. The minimum gradicnt within 10 foet of the building will depend on surface
landscaping. We recommend that paved areas maintain & minimum geadient of 2%, and that landscaped arcas
mainlain e minimum gradient of 83%. It is further reconumended that roof drein downspouts be carried across all
back(illed areas and discharged nt least 10 Foet away from the stucture. Proper discharge of roof drain
dawnspouts may require the use of subsurface piping in some areas. Planters, if any, should be so con-
structed that moisture is not allowed to seep into foundation areas or beneath slabs or pavements,

If adequate surface drainage cannot be maintained, or if subsurface scepage is encountered during excavation
for foundation construction, a full perimeter drain is recommended for this building. It is recommended that this
drain consist of a perforated drain pipe and & gravel collector, the whole being fully wrapped in a geotextile Gilter
fabrc. We recommend that this drain be constructed with n gravity outlet, If sufficient grade does not exist on
the site for a gravity outiet, then a sealed sump and pump is recommended. Undes no circumstances should a dry
well be used on this site,

Should an sutomatic lawn irrigation system be used on this site, we recommend that the sprinkler heads be
installed no less than § feer from the building. In addition, these beads should be sdjucied so thal spray from the
sysiem does not fall onto the walls of the building and that such water does not excessively wet the backfit soils.

It is recommended (hat {awn and landscaping itrigation be reasonably hmited, so as to prevent undesirable
saturation of subsurface soils or backfilled areas. Several methods of irrigation water control are possible, (o

include, but not limited to:
e Metering the Imigation water,
. Sizing the imigation distsibution servics piping to limit on-site waler usage
e Encournge efficient iandscoping practices.

Enforcing reasonable limits on the slze of hi gh water usage landsceping.

Backdill; To reduce scitiement and aid in kesping water from reaching beneath this building, ail
Backfitl around this building should be mochanically compacted L0 a minimum of 80% of its maximum Modilicd
Proctor dry densily ASTM D-1557. The only exception 1o this would be the componchts of the penmeter
foundation drain, if any. Al backfill should be composed of the rative soils and should not be placed by soaking,
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Jewung ar puddling, AL backfisi ptaced in utilicy trenches around this structure or below foundation walls should
be mochanically compactod 1o a minimum of 90% of its maximusn Modified Procior dry deasicy ASTM D- 1557
These soils should be placed at a maisture contenl conducive 1o the required compaction (usuatly Procior
optimum: content +2%)

A Type H, Type L1l or Type U-V cement is rocommended for all concrce
which is in contact with the soils on this site, Calcium chloride should not be added to a Type Il Type -1 or
Type 11V cement under any circumstances.

Remarks. We rocommiend that the bottom of all foundation components rest a minimm
of 1.1/2 feet below finished grade or as required by the local building codes Foundation companenis must not
be placed on frozen soils.

Structural slsb-on-grade (Monolithic) foundation systems typicaily have on offective soil cover of less than 12
inches. Undex normel usc, the building and foundation system radiates gulficicnt heat that (rost heave from the
underlying soils is not normally a problem. However, additional protection can be provided by applying an
insulation boerd to the exterior of the foundation and extending this board to approximately 18 mcbes below
the final ground surface grade. This board may be appied cither prior Lo or after the concrete is cast and it is very
1mportant that ali arces of soil backfill be compacied. Locat building officials should be consulied for regulatory
frost proteclion depths.

i -6,5- Thia pasticular resdence is being constructed on
foundation soils which do not posscss a *significant potential for cxpansion”, We recommend that the swner
receive & copy of this summary report of our soil analygig and site recommendations.

Respectfully submitted,

LINCOLN-DeVORE, INC.

Westera Stope Monager
LD Job & §6052-2652
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A.l.C. - Grand Junction, Inc.
Allied Independent Consultants

303 North Avenue

P.O. Box 41049

Grand Junction, CO 81501
970-244-8703

May 14, 2002

Susan Doose
P.0. Box 515
Quray, CO 81427

RE: 570 Casa Rio Court, Grand Junction, Colorado

I, James Orton, under the supervision of Chris Steven Russell, Professional
Engineer, inspected the slopes at the property of Susan Doose at 570 Casa Rio
Court, and found there are three types of slopes.

First is the previously stabilized slope on the north and west side of the property
where it appears the slope has been artificially cut back to a stable slope of
about 25% grade. This slope appears to have no stability issues pertaining to
rock fall, slump or creep.

The second type of slope that was found was on the southeast corner of the
property where there is a fairly large area of about 10% grade sloping towards
the river. Due to the size and shape, as well as the erosion history of the area,
this area is most likely a slump block, which was active in the past and under
wetter conditions or a higher weight of over burden, would probably become
active again. This_area should be avoided during the placement of any
T . -
structures on this property. o

The third area of slope instability is the nearly vertical slope from the terrace on
which the property lies down to the level of the river, This slope, as noted in the
map attached, has several layers of different formations, contributed differently
to the instability of the slope. The uppermost layer is a layer of man made fill,
some time containing large pieces of asphalt and concrete. Most of this fill
seems to be pit run and may be suitable for construction purposes. On the cliff
face this fayer extends down about 10 feet. Below that there is about 12 feet of
flaky, gray decomposing Mancos Shale this formation may be expansive. Also
noted in the shale was an unusually high amount of Gypsum_evaparate, which
could under wetter circumstances dissolve and lead to th&-partial collapse“of the

formation.  Beneath the Mancos formation there seemed to be a sandy
mudstone formation which was highly permeable as it seemed to carry a higher




moisture content as noted by the high degree of foliation as well as a small open
seep from the base of this formation. This slope is in high danger of both rock
fall and&lump block erasioh and proper set backs should be _utilized. A drainage
was also observed on the west end of the slope where storm run off has run in
the past. Preventing of such surface run off in the future would be advisable for

erasion protection.

The areas of the property not mentioned previously were found to be stable, and
fit for construction.

Respectfully submitted,

James Orton
AIC Technician
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SUBSURFACE SOILS EXPLORATION
VISTA Del RIO SUBDIVISION

GRAND JUNCTICON, COLORADO

Prepared For:

ALPINE CM
1111 3S. 12th STREET
Grand Junction, Colorado

Prepared Byv:
LINCOLN-DeVORE, INC.
1441 Motor Streetc
Grand Junction, €& 81505

April 9. 1994



Lincoln DeVore,inc.
Geotechnical Consultants

1441 Motor SI. TEL: (303)242-
Grand Junction, CO 81505 FAX: fsogg 24%?22?

April 9. 1994
ALPINE CM

1111 S, 12th STREET
Grand Junction, Colorado

Re: SUBSURFACE SQILS EXFPLCRATICON
VISTA Del RIO SUBDIVISION
GRAND JUNCTION, COLORADO
Gentlemen:
Transmitted herein are the results of a Subsurface Soils Explora-

tion for the proposed VISTA Del RIO SUBDIVISION, located on  The
Redlands. west of Grand Junction, Colorado.

If vou have anv questiocns after reviewing this report, please

feel free to contact this office at anv tinme. This opportunity
to provide Geotechnical Engineerine services 1is sincerely
appreciated.

Respectfullyvy submitted,

LINCOLN-DeVORE, INC.

Bv:

Edward M. Morris, E.I.T. ffsfﬁp-&b%\

Western Slope Branch Manager 'Q;'Rpgaa.
Grand Junction, Office " e SLCH
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INTRODUCTION
PROJECT DESCRIPTION

This report presents the results of our
geotechnical evaluation performed to determine the general sub-
surface conditions of the site applicable to construction of 350
to 60 lot, single family, residential subdivision. A vicinity map
is included in the Appendix of this report.

To assist in our exploration, we were
provided with a preliminary site development plan. The Boring
Location Plan attached to this report is based on that plan.

Lincoln-DeVore has not seen plans
for any structures for this site, however, based on previous
projects, we believe that the proposed structures will consist of
single and two story, wood framed structures. The structures will
probably be a mix of crawl-space type and full basement with con-
crete floor slab on grade. Structures of this type typically
develop wall loads on the order of 600 to 2000 plf and column
loads on the order of 6 to 18 kips.

The characteristics of the subsurface
materials encountered were evaluated with regard to the type of
construction described above. Recommendations are included
herein to match the described construction to the soil character-
istics found. The information contained herein may or may not be

valid for other purposes. If the proposed site use is changed or

| types of construction proposed, other than noted herein, Lincoln

DeVore should be contacted to determine if the information in

%this report can be used for the new construction without further

field evaluations.

%

= |



PROJECT SCOPE

The purpose of our exploration was to
evaluate the surface and subsurface soil and geologic conditions
of the site and, based on the conditions encountered, to provide
recommendations pertaining to the geotechnical aspects of the
site development as previously described. The conclusions and
recommendations included herein are based on an analysis of the
data obtained from our field explorations, laboratory testing
program, and on our experience with similar soil and geologic
conditions in the area.

The scope of our geotechnical explora-
tion consisted of a surface reconnaissance, a geophoto study,
subsurface exploration, obtaining representative samples, labora-
tory testing, analysis of field and laboratory data, and a review ,//,
of geologic literature.

Specifically, the intent of this study is to:

1. Explore the subsurface conditions to the depth expected
to be influenced by the proposed construction.

2. Evaluate by laboratory and field tests the general
engineering properties of the wvarious strata which
could influence the development.

3. Define the general geoclogy of the site including likely
geologic hazards which could have an effect on site
development.

4. Develop geotechnical criteria for site grading and
earthwork.

5. Identify potential construction difficulties and provide

recommendations concerning these problems.

6. Recommend an appropriate foundation system for the
anticipated structure and develop criteria for
foundation design.
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FINDINGS
SITE DESCRIPTION

The project site is 1located in the
Northeast Quarter of Section 7, Township 1 South, Range 1 West of
the Ute Principal Meridian, Mesa County, Colorado. More specifi-
cally the site is located South of the Colorado River, West of
the Redlands Parkway and is in the Redlands area.

The topography of the site is a series
of terraces separated with moderate to steep hillsides. The
general topography is dropping to the northeast, toward the
Colorado River. The slope gradient on this site varies from
relatively flat to in excess of 200% at many locations outside
the planned building envelopes. The direction of surface runoff
on this site will be locally controlled by the proposed construc-
tion but, in general, surface runoff will travel to the north-
east, eventually entering the Coloradc River. Surface drainage
is veriable, ranging from fair teo very good; subsurface drainage
ranges from good to very poor.

On-site erosion can be a significant
problem if drainage and vegetation are not carefully controlled.
Vegetation will probably be maintained in the immediate area
around the building site, but special care should be taken to
maintain vegetation on the steeper slopes. We recommend that
runcff from these slopes be carefully controlled to prevent
erosion caused by irrigation practices, sheetwash or seepage., It
may be necessary to provide culverts or drainage ways to prevent

excessive erosion along steeper slopes.



GENERAL GEOLOGY AND SUBSURFACE DESCRIPTION

The geoclogic materials encountered under
the site consist of two distinct levels of coarse grained gravel
terraces, underlain by the Dakota Formation. The site is partial-
ly covered with thin deposits of fine-grained colluvial and
mudflow/debris flow soils. The geologic and engineering proper-
ties of the materials found in our shallow exploration borings

will be discussed in the following sections.

The relatively fine-grained surface
soils on this site consist of a series of silty sands and gravel-
ly sands which are a product of mud flow/debris flow features.
These mud flow/debris flow features originate on the north-facing
slopes and canyons (primarily Ute and Red Canyons) of the Colora-
do National Monument. These mud flow/debris flow features are a
small part of a very extensive mud flow/debris flow complex along
the base of The Colorado National Monument, extending across the
Redlands Area and eventually to the Colorado River. Utilizing
recent events and standard evaluation techniques, this tract is
not considered to be within with an active debris flow hazard
area. These soils are designated Soil Type I.

This Soil Type is classified as a sandy
silt and fine grained silty sand {(ML/SM)} under the Unified Clas-
sification System. This soil type is non-plastic and of low to
medium density. This soil will have virtually no tendency to
expand upon the addition of moisture. Settlement will be minimal
under the recommended foundation loads. This soil will undergo

elastic settlement upon application of static foundation pres-



sures, which is characteristically rapid and should be virtually
complete by the end of construction. If the recommended allowa-
ble bearing values are not exceeded, and if all other recommenda-
tions are followed, differential movement will be within tolera-
ble limits. At shallow foundation depths this soil was found to

have an average allowable bearing capacity of 1200 psf.

fhe two topographic flat areas on this
site are ancient terraces of the Colorado River. The Coarse-
grained soils contained within these terraces is designated Soil
Type II.

This Soil Type is classified as a silty,
sandy gravel (GM) of coarse grain size under the Unified Classi-
fication System. This soil type is non-plastic and of low densi-

ty. This soil will have virtually no tendency to expand upon the

addition of moisture. Settlement will be minimal wunder the
recommended foundation loads. This soil will undergo elastic
settlement upon application of static foundation pressures. Such

settlement is characteristically rapid and should be virtually
complete by the end of construction. If the recommended allowa-
ble bearing values are not exceeded, and if all other recommenda-
tions are followed, differential movement will be within tolera-
ble limits. At shallow foundation depths this so0il was found to
have an average allowable bearing capacity of 2600 psf.

The surface, alluvial soils are deposit-

ed over the dense formational material of the Dakota Formation



of Cretaceous Age. The Dakota Formation can broadly be described
as a series of thin to thick Sandstone, Siltstone and sandy
Mudstone beds, with interbedded Siltstones, Shales and thin
Lignite beds, which are often Carbonaceous, in part. Interbedded
Sandstone and Siltstone beds are very prominent on the north
slope, adjacent to the Colorade River. Many of the clayey strata
have low to medium expansive properties, are of medium to high
density and often contain significant sulfate salt deposits. The
Dakota Formation was encountered during our subsurface explora-
tion at depths of 2 to 14 feet across the site.

The fine grajiied clay and mudstones of
the Dakota Formation encountcred in the exploration borings are
designated Soil Type III.

This soil type wes classified as a silty
clay (CL) under the Unified Classification System. The Standard
Penetration Tests are in excess of 50 blows per foot. Penetration
tests of this magnitude indicate that the soil is quite stiff and
of medium to high density. The moisture content varied from
slightly moist to saturated strata. This soil is plastic and is
sensitive to changes in moisture content. With decreased mois-
ture, it will tend to shrink, with some cracking upon desicca-
tion. Upon increasing moisture, it will tend to expand. Expansion
tests were performed on typical samples of the soil and expansive
pressures on the order of 1600 psf were found to be typical. The
allowable maximum bearing value was found to be on the order of
5500 psf, for shallow foundation systems. A minimum dead load of
1900 psf will be required. This soil was found to contain sul-

fates in detrimental quantities.



The lines defining the change between
soil types or rock materials on the attached boring logs and soil
profiles are determined by interpolation and therefore are ap-
proximations. The transition between soil types may be abrupt
or may be gradual.

The boring logs and related information
show subsurface conditions at the date and location of this
exploration. Soil conditions may differ at locations other than
those of the exploratory borings. If the structure is moved any
appreciable distance from the locations of the borings, the soil
conditions may not be the same as those reported here, The
rassage of time may also result in a change in the so0il condi-

tions at the boring locations.



GEQLOGIC HAZARDS AND DEVELOPMENT CONSTRAINTS

FLOODING

It is our wunderstanding that the 100
year floodplain of the drainage along The Redlands Parkway, east
of this tract, will not be addressed as part of the overall
drainage plan for the site. The Parkway is between the estab-
lished drainage flow area and this tract and should afford sig-
nificant protection against flooding and bank erosion.

The eastern tract boundary is against a
steep bank, overlooking the Redlands Parkway and associated
constructed drainage features. We recommend that construction be
avoided in this area and that drainage ways be kept open and free
from debris.

Due to the site topography, on-site
drainage and runoff must be properly controlled. During periods
of high runoff, debris may cause damming at culverts, resulting
in backwater effects which may be damaging. We recommend that a
full drainage plan be completed by a hydrologic or drainage
engineer fully experienced in this area. Such a prlan is beyond

the scope of this report.

EXPANSIVE CLAYS

The Dakota Formation underlies this site
and is considered to be bedrock. Some clay and shale., strata of
the Dakota Formation exhibits a low to moderate expansion poten-
tial. Formational clay and shale was encountered in all explora-

tion borings on this site. The depth to the Dakota Formation was



found to be variable across the site. It is anticipated that this
formational clay and shale will affect the construction and the

performance of the foundations on the site.

GROUND WATER

No free water surface was encountered in
any of the test borings to the depths drilled. However, very wet
conditions were encountered in some of the test borings. In our
opinion this wet condition is the result of seepage from irriga-
tion ditches and from irrigation practices in the vicinity, to
the south and west of the site.

Areas of active water seepage have been
observed near the base of the small escarpment, along the Colora-
do River. This seepage is occurring within a siltstone/mudstone
strata and thin sandstones, which are Quite prominent along the
escarpment face. This seepage probably represents the discharges
of several small, partially confined water tables within the
Dakota Formation.

Several, small partially confined water
tables in the Dakota Formation have been identified in nearby
areas of the Redlands. These water tables are recharged by land-
scaping and agricultural irrigation practices on the Redlands,
south and west of the site.

Due to the proximity of the
Dakota Formation across this tract, there exists a posé&bility of
small perched water tables developing in the alluvial soils which

overlie the Formation. These perched waters would probably be
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the result of increased irrigation due to the future presence of
lawns, landscaping and roof runoff.

The exploration holes indicate that the
bedding attitude of the Dakota Formation is relatively flat and
that subsurface drainage would probably be quite slow. While it
is believed that under the existing conditions at the time of
this exploration the construction process would not be effected
by any free-flow waters, it is very possible that several yvears
after development is initiated, a troublesome perched water
condition may develop on some of the lots which will provide
construction difficulties. In addition, this potential perched
water could create some problems for existing or future founda-
tions on this tract. Therefore it is recommended that the future
presence of a perched water table be considered in all design and
construction of both the proposed residential structures and any

subdivision improvements.

RADON GAS

No measurements to detect naturally
occurring radioactive materials, to include the Radon Gas daugh-
ter product, have been performed by personnel of Lincoln-DeVore.
Some very small areas of naturally occurring radiocactivity have
been identified within the Dakota Formation at other locations on
the Redlands.

The measurement of Radon Gas, prior to
construction, can produce erratic results which may over or under
state the actual conditions. Any field surveys undertaken should

be carefully accomplished, using the appropriate protocols.
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It is recommended that structures founded on or
near the Dakota Formation incorporate features to minimize the
collection of Radon Gas. Many of these features are often a part
of the normal construction process and need not add a significant
amount to the overall cost of the structure. It should be noted
that basement and concrete slab on grade construction presents
the highest potential exposure to Radon Gas penetration and

collection. Such construction features could include, but not be

limited to:
o Ventilation of all crawlspace areas.
o Minimize or eliminate open drain sumps and exposed soil

areas in basements or living areas.

(o] Installation of a continuous vapor barrier beneath
basement footings and concrete slabs on grade.

o Minimizing open cracks and joints in interior concrete
slabs on grade.

o The use of dense construction materials (je Concrete)
for construction of basement walls, rather than con-

crete masonry units or other relatively low density
materials.

SLOPE STABILITY

This tract is bounded on the North and
East sides by moderately steep to very steep slopes leading to
the Colorado River. Additional areas of moderate to moderately
steep slopes are also present in the south west port?on of the
tract and a narrow strip along the Redlands Parkway. These areas

are indicated on the Drill Hole and Geology Diagram, included
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with this report, as Steep Slopes, Possibly Unstable. These
slopes range in height from less than 15 feet to approximately
100 feet. The slope angles range from approximately 3:1 to 1:1,
with some areas having near vertical faces up to 15 feet high.

It is our wunderstanding many of the
steep slope areas are not to be used for development and to be
left undeveloped, as Dedicated Public Land. Some construction is
anticipated near the upper extent of the slopes along the Colora-
do River and on the majority of steep slopes in the interior of
the tract. Studies have been undertaken to determine the slope
stability and define a building set-back for site ptanning and
construction purposes.

The areas of steeper slopes were care-
fully investigated and found to consist of exposures of the
Dakota Formation. In many areas of steep slopes, the Dakota
formation 1is somewhat obscured by thin soils which are derived
partially from in-situ weathering of the Dakota Formation and
ongoing soil creep of the overlying alluvial and colluvial soils.

Slope stability computations were com-
pleted by personnel of Lincoln DeVore, based on the results of
site reconnaissance, geophoto studies, on site exploration bor-
ings and laboratory testing to determine specific engineering
properties.

Based upon the existing topography, proposed
site grading and development plans available at the time of this
study, three (3) building stability areas have been established
for planning purposes. These building stability areas are indi-

cated on the enclosed figure and are valid for the planned devel-
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opment, uses and construction as detailed in the project scope

section of this report, These building stability areas are

defined as:

Area

Area

of Stable Slopes A Geotechnical Review of the pro-
posed site grading and construction is not required for
slopes greater than 20%, unless cuts or fills in excess
of 4 feet of height are proposed.

We recommend that slopes constructed of the alluvial
silts and sands on the lower terrace or gravels which
cap the higher elevations of the site be constructed no
steeper than 2:1 (horizontal to vertical). Slopes
constructed of these non-cohesive soils tend to ravel
and must be protected by suitable erosion controil.

Requiring Geotechnical Review A Geotechnical
Review of the proposed site grading and construction is
required for slopes greater than 20%, or when cuts or
fills in excess of 5 feet of height are proposed.

Indications of hiliside creep were noted on the steeper
areas, during the course of the field investigation.
The soil on the site appears to be in a relatively
stable condition at the time of investigation. Howev-
er, great care is required to design subsurface drain-
age and cuts and fills in order to minimize the possi-
bility of a large scale movement. We recommend that
buildings be carefully placed on the site, properly and
well drained, and that all cuts and fills should be
controlled to avoid inadvertent triggering of hillside
creep or mass movemeant.

We recommend that the amount of cut and fill be kept to
a minimum on this site. Specifically, we recommend that
any cut or fill which reduces the stability of native
slopes be avoided. This includes any cut at the toe of
a slope and any fill placed at the top of a slope. We
recommend that any cut or fill over 4 feet in height be
analyzed for stability of the final slope prior to
construction.

Notching the structures into the hillside will create
some steep cut slopes. While such slopes may stand
safely for short periods of time, exposure to the
elements for any extended period requires that the
slope be braced or surface-protected. We recommend that
building walls 1in contact with such cut slopes be
designed as retaining walls. The magnitude of the
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forces to which the wall will be subjected are noted in
the section on earth retaining structures.

Area of Unstable Slope The slope stability of these
areas are marginal to unstable at the time of the
exploration. We recommend that no cuts or fills be made
on the site without specific analysis of each proposed
cut or fill site. We recommend that the natural slope
be disturbed as little as possible and that drainage be
provided at the toe of any cut or fill. Slow hillside
creep in the upper few feet of the soil profile is
anticipated. If improper cuts or fills are constructed,
a slide may be triggered.

The instability problem is of such magnhitude on these
areas that it is not considered economically feasible
to eliminate all movement. Medium to large cuts and/or
fills on these areas will intensify the latent insta-
bility. Any major cut or fill of any type should be
reviewed by an engineer prior to construction.

The building stability areas shown are
only for slope stability considerations and may not be applicable
for other, specific on-site geological or geotechnical considera-
tions. For instance, areas of seasonal high soil moisture or
possible ground water may be present in some of the drainage
areas and would have some impact on individual site stability of
excavations, but is not conside}ed a part of this general slope
stability study.

The general assumptions utilized for the
slope stability computations include, but are not limited to:

1) Water Saturation of the Dakota Formation has occurred

and will continue to be present beneath the site after

development is completed. .

2) The assumed flow direction of the partially confined
water tables in the Dakota Formation is toward the
Colorado River and is allowed to freely 'seep'’ from the
exposed Formation.
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3)

4)

5)

No further modification of the slopes adjacent to the

Colorado River will occur, north of the Area Requiring
Geotechnical Review,

A perched water table will develop in the alluvial
soils which 'cap’ the bedrock formation.

The surface exposures and shallow drill hole penetra-

tions sufficiently define the surficial soils and
bedrock materials for a study of this type.

16



CONCLUSTONS AND RECOMMENDATIONS

GENERAL DISCUSSION

No geologic conditions were apparent
during our reconnaissance which would preclude the site develop-
ment as ptanned, provided the recommendations contained herein
are fully complied with. Caution: Failure to follow these recom-
mendations will void part or all of the recommendations contained
in this report. Based on our investigation to date and the
knowledge of the proposed construction, the site conditions which
would have the greatest effect on the planned development are the
expansive clays of the Dakota Formation bedrock and potentially
unstable slopes 1in the southwest portion of the tract and the
area overlooking the Colorado River.

Since the exact magnitude and nature of
the foundation loads are not precisely known at the present time,
the following recommendations must be somewhat general in nature,
Any special loads or unusual design conditions should be reported
to Lincoln DeVore so that changes in these recommendations may be
made, if necessary. However, based upon our analysis of the
soil conditions and project characteristics previously ocutlined,

the following recommendations are made.

OPEN FOUNDATION OBSERVATION
Since the recommendations in this
report are based dn information obtained through random borings,

it is possible that the subsurface materials between the boring
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points could vary. Therefore, prior to placing forms or pouring
concrete, an open excavation observation should be performed by
representatives of Lincoln DeVore. The purpose of this observa-
tion is to determine if the subsurface soils directly below the
proposed foundations are similar to those encountered in our
exploration borings., TIf the materials below the proposed founda-
tions differ from those encountered, or in our opinion, are not
capable of supporting the applied loads, additiona) recommenda-

tions could be Provided at that time.
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EXCAVATION and STRUCTURAL FILL

SITE PREPARATION

It is recommended that site preparation
for individual structures begin with the removal of al] vaegeta-
tion, existing man-made fill and other deleterious materiats.
This applies both to areas to be filled and areas to be cut. The
removed materials should be legally disposed of off-site or, if
appropriate, stockpiled for later use in non-structural areas or
landscaping. In the case of existing man-made fill, we recommend
that it be removed completely. It is recommended that the exposed
native soil be scarified to a depth of 12 inches, brought to near
optimum moisture conditions and recompacted to a minimum of 90%
of maximum dry density as determined by ASTM D 1557,

Prior to placing any fill, the exposed
ground should be observed by representatives of Lincoln DeVore to
determine that all deleterious material, man-made fill and soft
areas have been adequately removed. The removed material may then
be replaced with uniformtly compacted 1lifts of structural i1
until the desired slab or footing elevation 1is achieved. we
recommend that the structural fill be placed within 2% of the
optimum moisture content of the material and compacted to a
minimum of 90% of its maximum dry density, ASTM D 1557. These
lifts should not be greater than six (6) 1inches in thickness

after compaction.

STRUCTURAL FILL SOIL:

It appears that the majority of the
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in horizontal lifts. We recommend that the fill so0il be brought
to the optimum moisture content (+/- 2%) prior to placing, then
compacted mechanically to at least 95% of the maximum standard
Proctor dry density, ASTM D 698,

No major difficulties are anticipated in
the course of excavating into the surficial s0ils on the site. It
is probable that safety provisions such as sloping or bracing the
sides of excavations over 4 feet deep will be necessary. Any such
safety provisions shall conform to reasonable industry safety
practices and to applicable OSHA regulations. The OSHA Classifi-
cation for excavation purposes on this site is Soil Class B for
the native alluvial soils on this site excluding the areas of
high soil moisture content in the drainage areas.

In general, we recommend all structural
fi11 in the area beneath any proposed structure or roadway be
compacted to a minimum of 90% of its maximum modified Proctor dry
density (ASTM D1557). This structural fill should be placed in
1ifts not to exceed six (6) inches after compaction. We recommend
that fill be placed and compacted at approximately 1its optimum
moisture content (+/-2%) as determined by ASTM D 1557. Structural

fi11 should be a granular, non-expansive soil.

DRAINAGE AND GRADIENT:

Adequate site drainage should be pro-
vided in the foundation area both during and after céﬁstruction
to prevent the ponding of water and the saturation of the subsur-

face soils. We recommend that the ground surface around the
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structures be graded so that surface water will be carried quick-
ly away from the buildings. The minimum gradient within 10 feet
of the buildings will depend on surface landscaping. We recommend
that paved areas maintain a minimum gradient of 2%, and that
landscaped areas maintain a minimum gradient of 8%.

It is further recommended that roof
drain downspouts be carried across all backfilled areas and
discharged at Jleast 10 feet away from the structure. Proper
discharge of roof drain downspouts may require the use subsurface
piping in some areas. Planters, if any, should be so constructed
that moisture is not allowed to seep into foundation areas or

beneath slabs or pavements.

If adequate surface drainage cannot be
maintained, or if subsurface seepage is encountered during exca-
vation for foundation construction, a full perimeter drain 1is
recommended for future buildings. It is further recommended the
buildings placed on the lots included within the Area Requiring
Geotechnical Review be constructed with perimeter drains, unless
a site specific Geotechnical Exploration indicates such a drain
is not required.

It is recommended that this drain con-
sist of a perforated drain pipe and a gravel collector, the whoie
being fully wrapped in a geotextile filter fabric. We recommend
that this drain be constructed with a gravity outlet..If suffi-
cient grade does not exist on the site for a gravity outlet, then
a sealed sump and pump is recommended. Under no circumstances

should a dry well be used on this site.
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The existing drainage all the sites must
either be maintained carefully or improved. We recommend that
water be drained away from structures as rapidly as possible and
not be allowed to stand or pond near the building. We recommend
that water removed from one building not be directed onto the
backfill areas of adjacent buildings. We recommend that a hydrol-
ogist or drainage engineer experienced in this area be retained
to complete a drainage plan for this site.

To give the buildings extra lateral
stability and to aid in the rapidity of runoff, it is recommended
that all backfill around any building and in utility trenches in
the vicinity of the building be compacted to a minimum of 85% of
its maximum Proctor dry density, ASTM D 698. The native soils on
this site may be used for such backfill. We recommend that al]
backfill be compacted using mechanical methods. No water flooding
techniques of any type may be used in placement of fill on this
site.

It is recommended that lawn and 1land-
scaping irrigation be reasonably limited, so as to prevent com-
plete saturation of subsurface soils. Several methods oflirriga-

tion water control are possible, to include, but not limited to:

* Metering the Irrigation water.

* Sizing the irrigation distribution service piping to
Timit on-site water usage. -

* Encourage efficient landscaping practices.

* Enforcing reasonable limits on the size of high water

usage landscaping for each lot and any park areas.
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Should automatic lawn irrigation systems
be used on these sites, we recommend that the sprinkler heads be
installed no less than 5 feet from the building. In addition,
these heads should be adjusted so that spray from the system does
not fall onto the walls of the building and that such water does
not excessively wet the backfill soils.

The steep slope areas immediately adja-
cent to the Colorado River can be considered potentially unstable
due to the slope geometry and the threat of ongoing erosion.
This Area of Unstable Slope has been established by laboratory
analysis of the soil shear strength and calculated stability of

specific locations along the banks.

SHALLOW FOUNDATIONS
Soil Types I, II

For foundation systems placed greater
than 6 feet above the expansive clays of the Dakota Formation, we
recommend that a shallow foundation system be utilized. We
recommend the shallow foundation systems consist of continuous
spread footings beneath all bearing walls and isolated spread
footings beneath all columns and other points of concentrated
load.

Such a shallow foundation system, rest-
ing on the alluvial, granular soils of Soil Type I, may be de-
signed on the basis of an allowable bearing capacity ;} 1200 psf

maXimum and no minimum dead load is required for Soil Type I.

Shallow foundation systems resting on the very coarse granular
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soil of Soil Type II may be designed on the basis of allowable
bezaring capacity of 2600 psf maximum and no minimum dead load
required.

Contact stresses beneath all continuous
walls should be balanced within + or - 150 psf at all points.
Isolated interior column footing should be designed for contact
stresses of about 150 psf less than the average used to balance
the continucus walls. The criterion for balancing will depend
somewhat upon the nature of the structure. Single-story, slab on
grade structures may be balanced on the basis of dead load plus
1/2 live load, for up to 3 stories.

It should be noted that the term "foot-
ings" as used above includes the wall on gradelor "no footing"
type of foundation system. On this particular site, the use of a
more conventional footing, the use of a "ne footing", or the use
of voids will depend entirely upon the foundation loads exerted
by the structure. We would anticipate the use of a standard
footing and stemwall on the alluvial soils on this tract.

If the design of the upper structure is
such that loads can be balanced reasonably well, a floating
structural slab or raft type of foundation could be used on
portions of this site. Such a slab would require heavy reinforc-
ing to resist differential bending. It is possible to design
such a slab either as a solid or ribbed slab, but in either case,
a rimwall must be used for confinement. Any such slab must be
specifically designed for the anticipated loading. Such a foun-
dation system will settle to some degree as any softer, underly-

ing soils consolidate, but differential movement is held
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to a minimum. Because the soils may settie in varying amounts,
some minor cracking and heave are possible unless the slabs are
specifically designed with the movement 1in mind. Caution: A
floating Structural Slab must not be used above Expansive Clays
unless specific design and precautions are undertaken.

stem walls for a shallow foundation
system should be designed as grade beams capable of spanning at
least 12 fest. These "grade beams” should be horizontally
reinforced both near the top and near the bottom. The horizontal
reinforcement required should be placed continuously around the
structure with no gaps or breaks. A foundation system designed
in this manner should provide a rather rigid system and, there-
fore, be better able to tolerate differential movements associat—
ed with isolated, low bearing soil strata which may be present in
the soil deposits.

FROST PROTECTION

We recommend that the bottom of all
shallow foundation components rest a minimum of 1 1/2 feet below
finished grade or as required by the 1local building codes.
Foundation components must not be placed on frozen soils.
SETTLEMENT:

We anticipate that total and/or differ-
ential settlements for the proposed structures may be considered
to be within tolerable 1limits, provided the recommendations
presented in this report are fully complied with. 1In §enera1, we
expect total settlements for the proposed structures to be less

than 1 inch.
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DEEP FOUNDATIONS
DRILLED PIERS - Soil Type III:

We recommend that drilled piers have a
minimum shaft length of 10 feet and be embedded at least 7 to 10
feet into the relatively unweathered bedrock. At this level, these
piers may be designed for a maximum end bearing capacity of 25000
psf, plus 1800 psf side support considering only the side wall
area embedded in the bedrock. Due to the expansive potential of
the bedrock, a minimum dead load uplift is required, consisting
of a point uplift of 2200 psf and 300 psf side uplift, based on
the side wall embedded in the bedrock. Assuming the overburden is
soft, no supporting or upliift values will be assigned to this
material. The weight of the concrete in the pier may be incorpo-
rated into the required dead load.

It is recommended that the bottoms of
all piers be thoroughly cleaned pricor to the placement of con-
crete. The amount of reinforcing in each pier will depend on the
magnitude and nature of 1loads invocived. As a rule of thumb,
reinforcing equal to approximately 1/2 of 1% of the gross cross-
sectional concrete area should be used. Additional reinforcing
should be used if structural conditions warrant. We recommend
that reinforcing extend through the full length of pier.

To minimize the possibility of voids
developing in the drilled piers, concrete with a slump of 5 to 6
inches is recommended. We recommend that piers be dewatered and
thoroughly cleaned of all loose material prior to placing the
steel cage and concrete. The pier excavation should contain no

more than 2 inches of free water unless the concrete is placed by
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means of a tremie extending to the bottom of the pier. A free
fall in excess of 5 feet is not recommended when placing concrete
in drilled piers. We recommend that casing be pulled as the
concrete is being placed and that a 5 foot head of concrete be
maintained while puliing the casing. It 1is recommended that
drilled piers be plumb with 2% of their length and that the shaft
maintain a constant diameter for the full length of the pier and

not allowed to "mushroom” at the top.

DRILLED PIER OBSERVATION:

The foundation installation for drilied
piers should be continuously observed by a representative of
Lincoln DeVore to determine that the recommended bearing material
has been adequately penetrated and that soil conditions are as
anticipated by the exploration. This observation will aid in
attaining an adequate foundation system. In addition, abnormali-
ties in the subsurface conditions encountered during foundation
installation can be identified and corrective measures taken as
required. Lincoln DeVore requires a minimum of one working day’s
hotice, and a copy of the foundation plan, to schedule any field

cbservation.

GRADE BEAMS:

A reinforced concrete grade beam is
recommended to carry the exterior wall loads in conjunction with
the deep foundation system. We recommend that this grade beam be
designed to span from bearing point to bearing point and not be

allowed to rest on the ground surface between these points. we
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recommend a void space be left between the bottom of the grade

beam and the subgrade below due to the expansive nature of the

subgrade soils.
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CONCRETE SLABS ON GRADE

Slabs could be placed directly on the
natural soils or on a structural fill. We recommend that alt
slabs on grade be constructed to act independently of the other
structural portions of the building. One method of allowing the
slabs to float freely is to use expansion material at the slab-

structure interface.

In general, we recommend that all on-
grade slabs be isolated from other structural portions of the
building. This is generally accomplished by an expansion joint
at the slab-foundation wall interface.

In areas of high soil moisture or rela-
tively high ground water conditions, it is recommended that
slabs on grade be constructed over a capillary break of approxi-
mately 6 inches in thickness. We recommend that the material used
to form the capillary break be free draining, granular material
and not contain significant fines. A free draining outlet is
alsc recommended for this break so that it will not trap water
beneath the slab.

A vapor barrier is recommended beneath
the floor slab and above the capillary break. To prevent diffi-
culty in finishing concrete, a 2 inch sand layer should be placed
above the break. An alternate method of reducing finishing prob-
lems would be to place the vapor barrier beneath approximately 6
inches of a minus 3/4 inch gravel fill. This method must be very
carefully accomplished to minimize excessive puncturing and

tearing of the vapor barrier.
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It is recommended that floor slabs on
grade be constructed with contro] Joints placed to divide the
floor into sections not exceeding 360 to 400 square feet, maxi-
mum. Also, additional cohtro1 Joints are recommended at all
inside cormers and at aill columns to control cracking in these
areas,

If the slab is to be placed directly on
the expansive clays of the Dakota Formation or on a thin fi11]
overlying these soils, the risk of slab movement 1is high and
stringent mitigation techniques are recommended. No design method
known at this time will prevent slab movement should moisture
enter the expansive soils below. Therefore, to mitigate the
effects of slab movement should they occur, we recommend the

following, in addition to the above recommendations:

1. We recommend that all slabs on grade be isolated from
structural members of the building. This is generally
accomplished by an expansion Joint at the floor siab /
foundation interface. In addition, positive separation
should be maintained between the slab and all interior
columns, pipes and mechanical systems extending through
the slab.

2. The slab subgrade should be kept moist 3 to 4 days
prior to placing the slab. This is done by periodically
sprinkling the subgrade with water. However, under no
circumstances should the subgrade be kept wet by the
flooding or ponding water.

3. Any partitions which will rest on the slabs on grade
should be constructed with a minimum void space of 2
inches at the bottom of the wall (see figure in the
Appendix). This base should allow for future upward
movement of the floor slabs and minimize movement and
damage in walls and floors above the slabs._This void
may require rebuilding after a period of time, should
heave exceed 2 inches.
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EARTH RETAINING STRUCTURES

Scil Types I and II:

The active soil pressure for the design
of earth retaining structures may be based on an equivalent fluid
pressure of 42 pounds per cubic foot for the alluvial soils.
The active pressure should be used for retaining structures which
are free to move at the top (unrestrained walls). For earth
retaining structures which are fixed at the top, such as basement
walls, an equivalent fluid pressure of 55 pounds per cubic foot
may be used for the alluvial soils. It shouid be noted that the
above values should be modified to take into account any sur-
charge 1loads, stoping backfill or other externally applied
forces. The above equivalent fluid pressures should also be
modified for the effect of free water, if any.

The passive pressure for resistance to
lateral movement may be considered to be 320 pcf per foot of
depth for the alluvial soils. The coefficient of friction for
concrete to soil may be assumed to be .35 for resistance to
lateral movement. When combining frictional and passive resist-
ance, the latter must be reduced by approximatetly 1/3.

Soil Ivype III:

The active soil pressure for the design
of earth retaining structures may be based on an equivalent fluid
pressure of 71 pounds per cubic foot for the clayey soils of the
Dakota Formation. The active pressure should be used for retain-
ing structures which are free to move at the top (unrestrained
walls). For earth retaining structures which are fixed at the

top, such as basement walls, an equivalent fluid pressure of 90
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pounds per cubic foot may be used for the clayey soils. It
should be noted that the above values should be modified to take
into account any surcharge loads, sloping backfill or other
externally applied forces. The above equivalent fluid pressures
should also be modified for the effect of free water, if any.

The passive pressure for resistance to
lateral movement may be considered to be 159 pcf per foot of
depth for the alluvial soils. The coefficient of friction for
concrete to soil may be assumed to be .14 for resistance to
lateral movement. Wwhen combining frictional and passive resist-
ance, the latter must be reduced by approximately 1/3.

We recommend that the backfill behind
any retaining wail be compacted to a minimum of 85% of its maxi-
mum modified Proctor dry density, ASTM D-1557. The backfill
material should be approved by the Soils Engineer prior to plac-
ing and a sufficient amount of field observation and density
tests should be performed during placement. Placing backfill
behind retaining walls before the wall has gained sufficient
strength to resist the applied lateral earth pressures is not
recommended.

REACTIVE SQILS

Since groundwater in the Redlands area
of Grand Junction typically contains sulfates 1in quantities
detrimental to a Type I cement, a Type II or Type I-II or Type
II-V cement is recommended for all concrete which is in contact
Wwith the subsurface soils and bedrock. Calcium chloride should

never be added to a Type II, Type I-II or Type II-V cement.
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PAVEMENTS
Samples of the surficial native soils at
this property that may be required to support pavements have been
evaluated using the Hveem~Carmany method to determine their
support characteristics. The results of the laboratory testing

are as follows:

Soil Type - Reddish Clayey Sands, with gravels
mixture in upper road cuts.
R = 46
Expansion @ 300 psi = 0.0
Displacement @ 300 psi = 4.41

Soil Type III <Clayey Soils of the Dakota Formation
R ¢ 5
Expansion 1is critical for this soil.

Samples extruded from mold bottom during
the Exudation portion of the test procedure.

No estimates of traffic volumes have
been provided to Lincoln DeVore, However, we assume that the
roads will be classified as low volume, residential. The design
procedures utilized are those recognized by the Colorado Depart-
ment of Highways and the 1986 AASHTO design procedure. The termi-
nal Serviceability Index of 2.0, a Reliability of 70 and a design
1ife of 20 years have been utilized, based on recommendations by
the Highway Department. An 18 kip ESAL of 5, also recdhmended by

the Highway Department, was used for the analysis.
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Based on the so0il support characteris-
tics outlined above, the following pavement sections are recom-

mended:

Residential Roadway:

Soil Type - Reddish Clayey Sands, with gravels
mixture in upper road cuts.

3 inches of asphaltic concrete pavement
on 6 inches of aggregate base course
on 8 inches of recompacted native material
Soil Type III Clayey Soils of the Dakota Formation
3 inches of asphaltic concrete pavement
on 12 inches of aggregate base course
on 8 inches of recompacted native material

Full Depth Asphalt:

S0il Type - Reddish Clayey Sands, with gravels
mixture in upper road cuts.

5 inches of asphaltic concrete pavement
on 12 inches of recompacted native material
Rigid Concrete:

Soil Type - Reddish Clayey Sands, with gravels
mixture in upper road cuts.

§ inches of portland cement pavement
on 8 inches of recompacted native material

The use of either Full Depth Asphalt or
Rigid Concrete Pavements are Not recommended for Soil Type III,
the Clayey Soils of the Dakota Formation.

We recommend that the asphaltic concrete
pavement have a minimum Ry value of 95, and meet the State of
Colorado requirements for a Grade C mix. In addition,’the asph-

altic concrete pavement should be compacted to a minimum of 95%

of its maximum Hveem density. The aggregate base course should
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meet the requirements of State of Colorado Class 5 or Class 6
material, and have a minimum R value of 78. We recommend that
the base course be compacted to a minimum of 95% of its maximum
Modified Proctor dry density (ASTM 0-1557), at a moisture content
within + or -2% of optimum moisture. The native subgrade shall
be scarified and recompacted to a minimum of 90% of their maximum
Modified Proctor dry density (ASTM D-1557) at a moisture content
within + or -2% of optimum moisture.

We recommend that the rigid concrete
pavement have a minimum flexural strength (Ft) of 650 psi at 28
days. This strength requirement can be met using Class P or AX or
A or B Concrete as defined in Section 600 of the Standard Speci-
fications for Road and Bridge Construction, Colorado DOT. It is
recommended that field control of the concrete mix be made uti-
lizing compressive strength criteria. Flexural Strength should
only be used for the design process. Control Jjoints should be
placed at a minimum distance of 12 feet in all directions. If it
is desired to increase the spacing of control joints, then 66-66
welded wire fabric should be placed in the mid-point of the stlab.
If the welded wire fabric is used, the control joint spacing can
be increased to 40 feet.

All pavement, whether flexible or rigid,
should be protected from moisture migrating beneath the pavement
structure. 1If surface drainage is allowed to pond behind curbs,
islands or other areas of the site and allowed to seep beneath
pavement, premature deterioration or possibly pavement failure

could result.
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LIMITATIONS

This report is 1issued with the under-
standing that it 1is the responsibility of the owner, or his
representative to ensure that the information and recommendations
contained herein are brought to the attention of the individual
lot purchasers for the subdivision. In addition, it is the
responsibility of the individual lot owners that the information
and recommendations contained herein are brought to the attention
of the architect and engineer for the individual projects and the
necessary steps are taken to see that the contractor and his
subcontractors carry out the appropriate recommendations during
construction,

The findings of this report are valid as
of the present date, However, changes in the conditions of a
property can occur with the passage of time, whether they be due
to natural processes or the works of man on this or adjacent
properties. In addition, changes 1in acceptable or appropriate
standards may occur or may result from legislation or the broad-
ening of engineering knowledge. Accordingly, the findings of
this report may be invalid, wholly or partially, by changes
outside our control. Therefore, this report is subject to review
and should not be relied upon after a period of 3 years.

The recommendations of this report

pertain only to the site investigated and are based on the as-



sumption that the soil conditions do not deviate from those
described 1in this report. If any variations or undesirable
conditions are encountered during construction or the proposed
construction will differ from that planned on the day of this
report, Lincoln DeVore should be notified so that supplemental

recommendations can be provided, if appropriate.

Lincoln DeVore makes no warranty, either
expressed or implied, as to the findings, recommendations, speci-
fications or professional advice, except that they were prepared
in accordance with generally accepted professional engineering

practice in the field of geotechnical engineering.
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[oePTH
{FT.)

10

15

20

25

BORING NO. 1

BORAING ELEVATION:

1

[ )]
SOIL BLOW |DENSITY |WATER
LOG DESCRIPTION COUNT | pet %
1 I silty Sand, Gravally Pink to Lt. Red Debris Fan
I SM Fine grained
' il Alluvlal, River Terrace Depotit Medium Density
A GM Coarse Grained Gravel and Some Cobble Moist B8/8 106.8 5.5%
1} Vary Sandy 16012
g Slightly Compressible Stratified
é
_0 Il Alluvial, River Terrace Deposit Whita to Gray Sands
p GM Cozrse Grained Gravel and Cobble Vary Sandy 8/8 2.0%
‘ Stratified Madium Density 2212
= Pink to Aied Sands Damp 42/18
Z Coarse Grained Gravel and Cobble
q
Z .. R Kd Dakota Formation veryFim  Very Moist 15/8 15.1%
=< << Il Gray- Bliack Claystone and Shale Carbanaceous a5/12
PRIt Expansive Thin, Ysllow-Brown Sandstones
] jT.;—_::- Sandstione, Hard at top Friable in lowar portion Stratified
S No Sampie retained In Drive 7501 12.6%

TD @@

Blow Counts are cumulative for sach

8 inches of sampler penetration

NO Free Water

During Drilling 3/24/94

w 7] 7] 0
[ L sl L Ll [ [ =l8] || Ls/8] | ] fs(80 1 ] fol®] | |

LOG OF SUBSURFACE EXPLORATION

Vista del Rio Subdlvision
Grand Junctlon, Colorado
Data
LINCOLN - DeVORE, Inc. ALPINE - CM 4/11/94
Job No. Drawn
Grand Junctlon, Colorado 80528-J EMM




BORING NO., 2

Blow Counts sre cumulative for esch

8 inches of sampler penetration.

BORING ELEVATION: soIL
PEPW BLOW (DENSITY |WATER
(FT.) DESCRIPTION COUNT | pef %
| siity Sand, Graveily Pink to Lt Red Alluvial
Il Alluvial, River Tsrrace Deposit Medium Dansity
GM  coarse Grained Gravel and Cobbls Some Large Cobbles SPT| 13/8 4.5%
5 Very Sandy Moist 5| 35/12
Slightly Compressible Stratified
Large Cobbles Ditficuit to Drill
1} Alluvial, River Terrace Deposit Gray Sands
GM coarse Grained Gravel and Cobble Very Sandy 8PT | a8/8 2.8%
10 Kd Dakota Formation veryFirm  vary Maist 10 | s8/12
1} Gmy - Black Claystons and Shale Carbonaceous
Expansive Thin, Yellow-Brown Sandstones
No S8ample, Gravels above caving in hole
15 15
_ TO @12
20 20 |
25 25
30 30

NO Free Water

During Drilling

3/24/94

LOG OF SUBSURFACE EXPLORATION

LINCOLN - DeVORE, Inc.

Grand Junction, Colorado

Vista del Rlo Subdlvislon
Grand Junction, Colorado

Dats

ALPINE - CM 4/11/94

Job No.
80528-J

Drawn

EMM




I?EPTH

FT.)

10

15

25

BORING NO. 3
BORAING ELEVATION: 80IL
BLOW {DENSITY (WATER
DESCRIPTION COUNT | pot %

i i Alluvial, River Terrace Daposit Medium Density 1
L GM Coarse Grained Gravel and Larga Caobble Very Moist ]
B Very Sandy Stratified |

i Kd Dakota Formation Very Firm  Vary Moist cs |te/ 1108 |153%

Il Brown Claystone and Thin ysllow Sandstones s 4412

r Some Yallow Clays ]
| Some clays are expansive :
i Gray - Black Claystone and Shale Carbonaceous |

Kd Dakota Formation Very Firm to Hard 8PT| a2/8 2.0%

i Sandstones, very firm Friable in some strata Stratified 10 | 107/12

: Bux ]
A Gray - Black, Carbonaceous Shale and Sandstons |
i Expansive ]
: TO @ 13 E

: I 13.9%
y _20]
: =
] )
j Blow Counts are oumnulative for sach -
i 8 inches of sampler panstration. :
NO Free Water ]

During Drilling 3/21/94

LOG OF SUBSURFACE EXPLORATION

LINCOLN - DeVORE, Inc.

Grand Junction, Colorado

Vista del Rlo Subdivislon

Grand Junctlon, Colorado
Date
ALPINE - CM 4/11/94
Job Ne. Drawn
80528-J EMM




BORING NO. 4

Blow Counts are curnulative for each

8 inches of tampler penetration.

NO Free Water
During Drilling 4/11/94

| L] [s] [ ]

BORING ELEVATION: SOIL
BLOW |DENSITY (WATER
DESCRIPTION COUNT | pof %
SM  Debris Fan Slity Sands Medium Density ]
GM cCocarse Grained Gravsl and Large Cobblas ]
il Alluvial, River Terrace Daposit Stratified
Very Sandy, In Bome Strata Slightly Moist E 10/6 2%
Medlum Density 5| 2012
Hole is Caving, due to Low Moisture ] 28/18
: 38724
Coarse Grained Gravel and Cobbles .
GM  Auuvial, River Termce Deposit Stightly Maist E 18/8 2.6%
il 10 | 47512
Kd Dakota Formation Stratifiad : 108/18
Il Brown Claystone and Thin yellow Sandstones ]
8ome Yellow Clays Expansive Molst BULK__ B.4%
i Gray - Black, Carbonaceous Shale and Sandstone R
15 A Poor S8ampis dus to Hole Caving In Gravels _i
N To @13 ___
0] &
] =
" .

LOG OF SUBSURFACE EXPLORATION

Vista del Rlo Subdivision
Grand Junction, Colorado
Date
LINCOLN - DeVORE, Inc. ALPINE - CM 4/11/94
Job No, Drawn
Grand Junction, Colorado 80528-J EMM




BORINGNO. 5
BORING ELEVATION: soIL
EPTH | SOIL BLOW [DENSITY |WATER
FT.) LOG DESCRIPTION COUNT | pot %
i ]:'1 ([ SM  Debris Fan Siity Sands Low Density .
_ed GM  Coarse Gralned Gravel and Large Cobbles ]
_a'? o! Il Alluvial, River Terrace Daposit ]
1 &g Stratified Dry SPT{21/8 2.4%
-1 o Il Medlum Density __5_ a85/12
1@ Very Sandy, in Some Strata I
1 lﬂa Hole is Caving, due to Low Moisture ]
Al 3 Conrse Grained Gravel and Cobbles 1
P e GM  Auuvial, River Terrace Depasit Dry 8PT|[14/0 1.8%
10 [ Og ] _1o| 4onz
=lo 8s5/18
F219 Kd Dakota Formation Very Firm  Stratified .
| S Hl  Brown Claystone and Thin yeliow Sandstanes Moist 8T 137 | 13.0%
= =z Gray - Black, Carbonacecus Shale and Sandstone __s?_F 18/8
15 |25 Poor Sample due to Hole Caving In Gravels 15 | 40n2
: : 80/18
| T @ 15" .
) : 13.9%
20 2
] =
0 | )
: Blow Counts are sumulative for each :
B € inches of sarmplar psnatration.
i NO Free Water T
During Drilling 4/11/94 ™ |
LOG OF SUBSURFACE EXPLORATION
Vista del Rlo Subdivislon
Grand Junction, Colorado
Dats
LINCOLN - DeVORE, Inc. ALPINE - CM 4/11/94
Job No, Drawn
Grand Junctlon, Colorado 80528-J EMM




EPTH

10

15

25

BORING NO, 6

BORING ELEVATION: 8OIL
SOIL BLOW |DENSITY |WATER
LOG DESCRIPTION COUNT | pet %
(Uil 1 sity sand, Graveily Pink to Lt. Red Dabris Fan L
: f ll 1 SM Fine grained Pink to Red Sands Damp ]
i :l Low Density .
_Iul | “‘ Moist BULK 5.8%
il Ile : Slightly Compressible Steatified
e l : | Color Change, Purple Tint Small Mudistone Fragments
olelppP
:’ ' ?1 1 Very sity sand Vary Low Moisture
_ j o A SM Fine grained 13/6 1.8%
L Stratified  Medium Density 39/12
: [:J_,.__' Oca. Thin Gravelly Strata 54/18
J-=5| Kd Dakota Formation  veryFrm  very Moist 111.8 | 8.6%
k E:y Il Gray- Black Claystons and Shale Carbonacsous cs a2/8 2.8%
1= Expansive Brown Sandstone Stratified 92/12

Bandstonaz are quits Hard

TD @ 15

Blow Counts are cumulative for sach

8 inches of sampler penetration.

NO Free Water
During Drilling 4/11/94

[ L del DL sl L Ll L (sl ] s8] ] ] ]

LOG OF SUBSURFACE EXPLORATION

LINCOLN - DeVORE, Inc.

Grand Junction, Colorado

Vista del Rlo Subdivision

Grand Junction, Colorado
Data
ALPINE - CM 4/M11/94
Job No. Drawn
80528-J EMM




EPTH
FT.)

10

15

20

BORING NO. 7
BORING ELEVATION: sOIL
SOIL BLOW |DENSITY |WATERA
LOG DESCRIPTION COUNT | pet %
w1 sy sand Very Slity Debris Fan .
_ : : : : : SM Fine grained Pink to Red Sands Damp ]
A :] Low Density ]
{f! ,! Slightly Compressible Maist ST 882 [10.5%
NEMET Stratified 5
=) i Hile —]
il 01 | Caolor Change, Purple Tint Small Mudstons Fragments ]
HINRET ]
]t 0 I Very siity sand Moist .
1! li SM Fine grained 5T 78 7.8%
_L .’ ; : o Stratifled  Medium Density _10] 14012
L fl-‘ 1 ‘l’ : Oco. Thin Gravally Strata Very Moist ___|22ne
- ’0' 4L ‘ S
i : ! Free Water \ 4 _
BUEE ; | Reddish - Brown Silty Sand ST | 11168 | 14.6%
W[y SM Firm cs 15[ 328 22.5%
:T_- g Kd Dakota Formation Carbonacsous T ez
2= Il Brown, Firm 1o Hard Bandstone Stratified T
i f"-_::- 5 Very Molst Gray - Black Claystone and Shale _____
R Expanslve Very Firm .
20
j TD @ 18 ___—
"]
: Blow Counts are gumulative for sach T
_ 8 inches of sampler panstration. T
i Free Water @ 13-1/2' T
During Drilling _4/11/94 |

LOG OF SUBSURFACE EXPLORATION

Vista del Rio Subdlvision
Grand Junction, Colorado
Date
LINCOLN - DeVORE, Inc. ALPINE - CM 4/11/94
Job No. Drawn
Grand Junction, Colorade 80528-4 EMM




BORINGNO. 8

D@14

BORING ELEVATION: SoIL
SOIL BLOW |DENSITY |wATER

LOG DESCRIPTION COUNT | pot %
| SM Daebris Fan Bilty Sands Madium Dansity ]
-é 1ol lo Hole [s Caving, dus to Low Moisture :
-0?9 | GM  Alluvial, River Terrace Deposit Stightly Moist 8PT|20/8 3.3%
JIPER N coarse Grained Gravel and Large Cobbles 5| a4p12
-04'50 : Stratifled ___ 70/18
|{=%=x=-| Kd Dakota Formation Staatifled | 108124
1====] Ml Gmy- Biack, Carbonaceous Shale and Sandstons ]

Sl *I Expansive 8T 1129 | 8.4%
1=2== 10
J=:=| Kd Dakota Formation Stratified o
T -
_ '.'..'i'.' Bome Yellow Clays Expansive Maiat
J=== Gray - Black, Carbonaceous Shals and Sandstone 57| 1878 18.8%
_ 15| amnz

NOC Free Water

Blow Counts ars cumulative for each
6 Inches of sampler psnetration.

During Drilling 4/11/94

| ] Iz]

| | fsl [ 1] ]#]

LOG OF SUBSURFACE EXPLORATION

Vista del Rlo Subdlvislon

Grand Junction, Colorado
Date
LINCOLN - DeVORE, Inc. ALPINE - CM a/11/94
Job No, Drawn
Grand Junction, Colorado 80528-J EMM




SOIL.3 DESCRIPTIONS ROCK DESCRIPTIONS SYMBOLS & NOTES
arungL YSCS DESCRIPTION mmagy _ DESCRIPTION axmeo, DESCRIPTION
% x Topsell - Organic :q‘.:a'. ~Sedimentary Rocks SPT Standard Penetration Drive
F* % L.+ CONGLOMERATE 09/12 ASTM D-1586 Disturbed Sample
Man-Made Filt L Numbers indicate 9 Blows To
\\ Pi:!] SANDSTONE drive the Spoon 12" into ground.
[ f : 7 GW  Gravel
HonE Well-Gradad SILTSTONE
:: ] g GP  Grave cs ‘California Lined Sampler
ot oo Poorty-Graded SHALE 09/12  Modified Penetration Drive
[} : GM  silty Gravel ASTM D- Disturbed Sample
o lo xn x| CLAYSTONE Numbers indicate 9 Blows To
2% 8 GC  Clayey Gravel i drive the Spoon 12” into ground,
Y4 i MUDSTONE
riovl SWo sand
v vl Well-Graded COAL D&M ‘Dames & Moore Lined Sampler
! : 0 SP  Sand T 09/12  Modified Penetration Drive
R Poorty-Graded LIMESTONE ASTM D- Disturbed Sample
I hn SM Sitty Sand Numbers indicats 9 Blows To
WUk DOLOMITE drive the Spoon 12- into ground,
221 SC  Clayey Sand :
( . MARLSTONE
ML sit T f ST Thin-Walled ‘Shelby’ Tube
Low-Plastic wosoy GYPSUM ASTM D-1586 - 2.625"ad 2.5" id
/ / CL  sityClay o ‘Relatively Undisturbed Sample'
Low-Plastic -
OL  Organic Sit & Clay e {
Low-Plastic . =~ 7| Other Sedimentary Rocks BULK Disturbed, Bulk Sample
i 3 MH  sit ~ 7+~ |-lancous Rocks ASTM D- Disturbed Sample
3 High-Plastic 7 {*; | GRANITIC ROCKS
CH cuay -~ .
& / High-Plastic ~ —| DIORITIC ROCKS -—-—\T"—- Free Water Table
Z>->A OH  Organic Clay 0}\
A High-Plastic ‘v.%'| GABBRO Wx Weathered Rock Formation
au Pt Peat
Y BASALT O Test Boring Location
e " ‘| GWIGM Silty Gravel =
alile Wei-Graded —=-| RHYOLTE A Test Pit Location
*s 3 GWIGC Clayey Gravel Yy
!¢ Well-Graded A_A3| TUFF & ASH FLOWS b——fi—i Seismic or Resistivity Station
oals . GPIGM Silty Gravel | rACH
slojols Poorty-Graded = $W'|BRECCIA & Other Volcanics
74 4 GPIGC Clayey Grave! Ay Standard Penetration Drives are made by driving a
o & >0 Poorty-Graded Y |Other Igneous Rocks standard 2" od, 1-5/8" id Split Spoon Sampler into the
A ; GM/GC  Ssitty Clayey Grave! /?/ﬁ 7] -Metamorphic Rocky ground by dropping a 140 Ib. weight 30",
el A0 LR GNEISS No Thinwall Shoe Extension and the Sam le is Disturbed.
i : .| SWISM sitty Sand {(,
IHHAE Wel-Graded - 7| SCHIST Modified Penetration Drives are made by driving a
/0120 SWISC Clayey Sand -1/2" 0d, 1.875" id California Spoon Sampler or
9 / Well-Graded PHYLLITE a8 3"od, 2-3/8" id California Spoon Sampler into the
([{fi])] SPISM  sity sand 7 ground by dropping a 140 ib. weight 30",
Wi Poorly-Graded YvY| HornFELS No Thinwall Shoe Extension and the Sample is Disturbed,
L1 14 SPISC  Clayey Sand A
' Poorly-Graded AR METAQUARTZITE
M 1] SMISC  sity Clayey Sang o
P A “>{ MARBLE The Boring Logs show subsurface conditions at the
" CUML sitty Clay-Clayey Sit "\% dates and locations shown, and it is not warrented that
Low-Plastic \ Other Metamorphic Rocks they are representative of subsurface conditions at
times and other locations.
EXPLANATION OF BOREHOLE LOGS
GRAND JUNCTION AND LOCATION DIAGRAMS
LINCOLN - DeVORE, Inc.
Geotechnical Consultants Form No. Drawn Date
Grand Junction, Colorado GJILDFORM-EXPL EMM 10-15-98




GRAVEL SAND SILT TO CLAY
JCoarse ] Fine |Co. IMedium ] Fine Nonplastic to Plastic
100 \\
£ 90 :
o 1]
g 8o |
|
: 70 11T \‘
E 60 \\‘ l
N
5 50 I i
E 40 I \ !
8 30
& W :
& 20
P~
—~—T
10 =
1 . .001
42 Laame.l:er (r+n? l
1%-- T4~ #4  #10 #20 #40 #100 #200 - Sieve No.

Soil Sample GRAVELLY Siry Sanp M) sample Location . LH- 273 4’

Sieve Size % Passing
le No. g
Sample No 1-1/2"
Specific Gravity 1"
Moisture Content 0.5 % 34" (00
Eff 204 e 2L
ti i p
ective Size 3/8“ . 9‘?-
Cu 54 Z4.
Cc 410 76
. 420 63
Fineness Modulus 440 £3
L.L.— 127 % P.I. _NF s $100 45
Bearing Ser Reporr == |00 pst #200 =
e 250 0.0200 ¢
te
ates . P 0.0050 ¥
VistA de/ Rio Svs. GraNG Juneticn (o
DAT
ALpPINE- C.H. el 94
Lincoln DeVore Inc. Jog NO. DRAWN
Geatecnrical Cansullants ﬁa_r’v_'_q,j F MM




GRAVEL SAND SILT TO CLAY
Coarse l Fine |Co. [Mediu.m l Fine Nonplastic to Plastic
100 -
< —]
E 90 P
o i il
@ 80 A
g \ |
: 70 ‘ .
= 60 e 1
g A
m 20 N 1 _
E 40 A -
8 30
2 n -
20 ~—]
-\J\
10 SN
1 . 001
’li 1ﬂa.me er (n*n? I
1%-- Fa #4  #10 #20 #0 #100 #200 - Sieve No.
/
Soil Sample _SILLY, SANDY CRAVEL (o) sample Location 781G 4
A Sieve Size % Passing
Sanple No. 1-1/2" Max JAMPLER S7zp (oo
Specific Gravity e 95~
Moisture Content S.57 34" 22
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A.1.C. - Grand Junction, Inc.
Allied Independent Consultants

303 North Avenue

P.O. Box 41049

Grand Junction, CO 81501
970-244-8703

February 7, 2003

Margaret S. Doose
P.O. Box 515
Ouray, CO 81427

RE: 570 Casa Rio Court, Vista del Rio Subdivision, Grand Junction, CO

Please find attached the documentation that Eric Hahn requested in his February
6, 2003, letter. In regards to # 4, the retaining walli was built in substantial
compliance to the design. Tiebacks were also added and are described in an
attached inspection letter. In regards to # 6, | do not believe the piers go through
any shear plane. They were added for any future movement that may occur.

In addition to reviewing the Lincoln-Devore Report, we asked to review studies
regarding the major slope failure to the west. This data was not available due to
the pending lawsuit. Information on that slide would have been valuable in

designing for this site.

Thank you for the opportunity to serve you. | hope that this information will
satisfy the concerns of Eric Hahn.

Respectfully submitted,

0&3{ﬁu:/7t~4w¢

Chris Steven Russell, PE
Allied Independent Consultants-Grand Junction, Inc.

cc: Eric Hahn
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A.l.C. - Grand Junction, Inc.
Allied Independent Consultants

303 North Avenue

P.O. Box 41049

Grand Junction, CO 81501
970-244-8703

June 25, 2002

Susan Doose
570 Casa Rio Court
Grand Junction, CO 81503

RE: 570 Casa Rio Court

This office was contacted by Susan Doose to perform an inspection as to the
depth of the piers on the retaining wall being constructed at the reference
address. I, James Orton, under the supervision of Chris Steven Russell,
Professional Engineer, inspected the drilling of pier holes and certify that all holes
are to a satisfactory depth, and founded on acceptable material. This office
advised having at feast 3’ penetration into the native river gravels. This was not
reached on all holes due to the inability of the drili rig performing the drilling to
drill through the gravels. It is advised by this office that the pier holes be filled
with appropriate concrete as soon as possible to prevent the caving of the holes
at depth.

Respectfully submitted,

Az 03 T

James Orton
AIC Technician



A.1.C. — Grand Junction, Inc.
Allied Independent Consultants

303 North Avenue

P.O. Box 41049

Grand Junction, CO 81501
970-244-8703

June 27, 2002

Susan Doose
570 Casa Rio Court
Grand Junction, CO 81503

RE: Filling of Piers and Rebar at 570 Casa Rio Court

This office was contacted by Susan Doose to perform an inspection on the fiilling
of piers and the rebar placement within the pier holes. An inspection was
performed by James Orton, under the supervision of Chris Steven Russell,
Prosfessional Engineer, and it was found that due to the type of pump used to fill
the pier holes (a pump with the hose moved by hand) there was some
contamination of the concrete, as the hose knocked against the sides of the
holes. Also there were problems with the placement of rebar. The first ten
holes were filled before rebar was attempted to be placed. Due to the time lapse
between pouring the piers and sticking in the rebar the first holes were already
beginning to cure and prevented the placement of the rebar. A map of the
depths of the piers and the depths to which rebar was placed is attached.
Another discrepancy was that 15 piers were marked out by the contractor, drilled
by the pier drillers, and filled. The plans from the engineer only called for 13.
With these exceptions the piers were drilled to satisfactory depth and filled in a
satisfactory manner.

Respectfully submitted,

James Orton
AIC Technician



A.I.C. - Grand Junction, Inc.
Allied Independent Consultants

303 North Avenue

P.O. Box 41049

Grand Junction, CO 81501
970-244-8703

July 11, 2002

Susan Doose
570 Casa Rio Court
Grand Junction, CO 81503

RE: Compaction at 570 Casa Rio Court

This office was contacted by Susan Doose at the referenced location to perform
inspections on the compaction of the fili material used to build the pad on which
the structure will sit. James Orton, under the supervision of Chris Steven
Russell, Professional Engineer, completed these inspections and found that all
material was compacted in a manner consistent with design specifications.
These inspections were made prior to any utilities being laid into the subsurface
of the Monoslab foundation.

Respectfully submitted,

L O

James Orton
AIC Technician



A.1.C. - Grand Junction, Inc.
Allied independent Consultants

303 North Avenue

P.O. Box 41049

Grand Junction, CO 81501
970-244-8703

July 16, 2002

Susan Doose
570 Casa Rio Court
Grand Junction, CO 81503

RE: Compaction at 570 Casa Rio Court, Trenches

It has come to the attention of this office that the subsurface pad constructed
prior to and inspected on July 11, 2002 has since had several trenches of
substantial depth dug across it. This office would like to clarify its stance on
these and any other likewise proceedings which may occur during the
construction of the structure at 570 Casa Rio Court.

First, any trenches dug in the subsurface pad for the purpose of laying in utilities
must be backfilled and compacted in @ manner satisfactory to this office, namely
compaction of the trench fill material must be inspected and found to have
sufficient density to conform to the rest of the pad.

Second, the retaining wall on the same site must be finished and properly
backfilled before pouring the Monoslab foundation of the main structure.

Questions about these requirements on requesting inspections may be resolved
through further contact with this office.

Respectfully submitted,

(O

James Orton
AIC Technician

mx :ZT"M/!%(’ el o f‘f’féj -2 (’:F)gﬁ,q e Ao

ﬁ’?/fﬁ:n:m O O A e - -7%«4,



A.L.C._Grand Junction, inc.
Allied Independent Consultants

303 North Avenue
P.O. Box 41049
Grand Junction, CO 81501

970-244-8703

July 17, 2002

Susan Doose
570 Casa Rio Court
Grand Junction, CO 81503

RE: Rebar Inspection at 570 Casa Rio Court

This office was contacted by Susan Doose at the referenced location to perform
an inspaction on the rebar in the retaining wall on <aid site. An inspection was
performed by James Orton, under the supervision of Chris Steven Russeli,
Professional Engineer, and the rebar was found to be installed per design
reguirements.

Respectfully submitted,

James Orton
AIC Technician



A.l.C. - Grand Junction, Inc.
Allied Independent Consultants

303 North Avenue

P.0. Box 41049

Grand Junction, CO 81501
970-244-8703

July 29, 2002

Susan Doose
570 Casa Rio Court
Grand Junction, CO 81503

RE: 570 Casa Rio Court, Rebar and Subgrade Inspection

This office was contacted by Pierre Doose to request an inspection on the rebar
and subgrade of the Monoslab foundation of the house being built at 570 Casa
Rio Court. An inspection was conducted by James Orton, under the supervision
of Chris Steven Russell, Professional Engineer, and the rebar and subgrade was
found to meet design standards.

Respectfully submitted,

o (e S

James Orton
AIC Technician



A.L.C. - Grand Junction, Inc.
Allied Independent Consultants

303 North Avenue

P.O. Box 41049

Grand Junction, CO 81501
970-244-8703

August 1, 2002

Susan Doose
570 Casa Rio Court
Grand Junction, CO 81503

RE: Compaction Test at 570 Casa Rio Court

This office was contacted by Pierre Doose to perform a compaction test on the first lift
of material being backfilled behind the retention wall at 570 Casa Rio Court. The lift
was approximately 18 inches tall. The pit run dirt mix was proctored at 125 pcf and
was found to have adequate compaction for the design.

It was noted that this lift was in and compacted before the pouring of the Monosiab
foundation of the house on the same property. Only this lift was in, the top of this lift is
approximately 1’ to 1.5" below the bottom of the thickened edge of the slab, and

approximately 5 away.

It was also noted that buried in this slab were 4 concrete blocks approximately 4 to 6
feet long, 2 feet wide and 18 — 24 inches deep. Into these blocks ran 2 34" ali-thread
bars, galvanized and under coated. One of these bars angles upward and goes through
the wall 1 foot below the top, the other bar comes out of the block nearly level and
goes through the wall 1 foot up from the bottom of the wall on the outside of the wall.
There are plates 34” thick 6” in diameter under the nut on the all thread. The blocks
were said to have rebar in them, but this was not observed by this office. The tiebacks

are on 28’ centers the distance of the wall.

This compaction test was performed by James Orton, under the supervision of Chris
Steven Russell, Professional Engineer.

Respectfully submitted,

James Orton
AIC Technician
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Field Mapping

Slope Stability



A.l.C. - Grand Junction, Inc,
Allied Independent Consultants

303 North Avenue

P.O. Box 41049

Grand Junction, CO 81501
970-244-8703

May 14, 2002

Susan Doose
P.0. Box 515
Ouray, CO 81427

RE: 570 Casa Rio Court, Grand Junction, Colorado

I, James Orton, under the supervision of Chris Steven Russell, Professional
Engineer, inspected the slopes at the property of Susan Doose at 570 Casa Rio
Court, and found there are three types of slopes.

First is the previously stabilized slope on the north and west side of the property
where it appears the slope has been artificially cut back to a stable slope of
about 25% grade. This slope appears to have no stability issues pertaining to
rock fall, slump or creep.

The second type of slope that was found was on the southeast corner of the
property where there is a fairly large area of about 10% grade sloping towards
the river. Due to the size and shape, as well as the erosion history of the area,
this area is most likely a slump block, which was active in the past and under
wetter conditions or a higher weight of over burden, would probably become
active again. This area should be avoided during the placement of any
structures on this property.

The third area of slope instability is the nearly vertical slope from the terrace on
which the property lies down to the level of the river. This slope, as noted in the
map attached, has several layers of different formations, contributed differently
to the instability of the slope. The uppermost layer is a layer of man made fill,
some time containing large pieces of asphalt and concrete. Most of this fill
seems to be pit run and may be suitable for construction purposes. On the cliff
face this layer extends down about 10 feet. Below that there is about 12 feet of
flaky, gray decomposing Mancos Shale this formation may be expansive. Also
noted in the shale was an unusually high amount of Gypsum evaporate, which
could under wetter circumstances dissolve and lead to the partial collapse of the
formation. Beneath the Mancos formation there seemed to be a sandy
mudstone formation which was highly permeable as it seemed to carry a higher



moisture content as noted by the high degree of foliation as well as a small open
seep from the base of this formation. This slope is in high danger of both rock
fall and slump block erosion and proper set backs should be utilized. A drainage
was also observed on the west end of the slope where storm run off has run in
the past. Preventing of such surface run off in the future would be advisable for

erosion protection.

The areas of the property not mentioned previously were found to be stable, and
fit for construction.

Respectfully submitted,

R el o

James Orton
AIC Technician
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DECLARATION HenEce $30.00 SonCHe $1.00

Margaret Susan Doose (“Declarant”) is the owner of Lot 10, Filing 3, Vista del Rio Subdivision,
Mesa County, Colorado also known as 570 Casa Rio Ct., Grand Junction, Colorado.

Information concerning the lot and improvements thereon, including a Subsurface Soil
Exploration Report dated April 9, 1994, by Lincoln - DeVore, Inc. of Grand Junction, a Slope
Stability Study prepared in May, 2002 by Allied Independent Consultants, Inc. of Grand Junction,
e Soils Report prepared in May, 2002 by Allied Independent Consuitants, Inc. of Grand Junction,
together with building and drainage plans and all related correspondence, are available for
inspection at the City of Grand Junction, Community Development Dept, 250 No. 5% St., Grand
Junction, CO and at the Mesa County Building Dept, 750 Main St., Grand Junction, CO,

In order to ensure that the structure on the lot is not compromised, Declarant hereby adopts and
imposes upon said Lot 10 the following conditions, restrictions and covenants:

1. Declarant and any successor in title shall annually have an inspection performed on Lot 10 and
the structures and appurtenances thereon to determine whether there exist any indication of
slope/geotechnical fuilure. The anpual inspection shall be due in May, 2003 and each year
thereafter;

2. Declarant and any successor in title shall notify the homeowners association and the Mesa
County Building Department, in writing, if the reporting engineer’s opinion as stated in the annual
inspection(s) reveals, shows or discloses any subsidence, slope failure, instability or compromise
of Lot 10 and/or the structure(s) and appurtenances thereto;

3. Any irrigation system installed on the Lot shall comply with all applicable planning and
building regulations then in effect. No irrigation system shall be installed without all necessary
permits, clearances and approvals;

4. Only xeriscape (drip) landscaping shall be permitted within ten feet of the house or retaining
wall;

5. Neither the City of Grand Junction nor Mesa County shall have any linbility for the use and
occupancy of 570 Casa Rio Ct,

These conditions, restrictions and covenants shall run with the land and shall be binding upon all
fiuture owners of said Lot 10. Acceptance of title to said Lot 10, Filing 3, Vista del Rio
Subdivision by any future owner shall constitute irrevocable acceptance of all of the terms of these
conditions, reservations, restrictions and covenants.

In witness whereof T have set my hand this 7* day of February, 2003.

Margaret“Susan Doose
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