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City of Grand Junction 
Zoning Ordinance & Development Regulations 

(17) H.O. - Highway Orientated Zoning District 

INTENT 

The HO Highway Orientated Zoning district is established as a 
district in which the principal use of land is for establishments 
offering accommodations, supplies, or services to motorists, and 
for certain specialized uses such as retailed outlets, extensive 
commercial amusements,. and service establishments which although 
serving the entire city and its trading area do not and should 
not locate in the central business district or neighborhood 
district. .The HO Highway Oriented Zoning District will ordinarily 
be located along numbered state or federal highways designated as 
major streets . 

For the HO Highway Orientated Zoning District, in promoting the 
general purposes of this ordinance, the specific intent of this 
section is: 

A. To encourage the development or redevelopment of, and the 
continued use of land for commercial, service, and amusement 
uses serving both local and long distance travelers. 

B. To provide for orderly development and concentration of 
such uses within the HO Highway District as designated on the 
zoning map . 

C. To provide appropriated space, and in particular sufficient 
depth from the street, to satisfy the needs of modern commercial 
developments where access is primarily dependent on the automobile. 

D. To minimize pedestrian and vehicular conflicts by prociding 
adwquate separation of the two movements. 

E. To encourage the development of the district with such 
uses and in such a manner as to minimize traffic hazards and 
interference from highway-oriented businesses . 

PERMITTED USES 

Automobile Oriented Uses. Free-standing business activities 
which function relatively independent of intensive pedestrian 
traffic and proximity of other firms and cater to customers who 
come by automobile • 

USE GROUPS 

1. Residential Use 

1.5 Multi-family dwellings •.. consists of five or more 
apartment units with complete living facilities for 
each family. 
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H.O. 
Page 

USE 

2. 

Zoning District 
2 

GROUPS (Cont.) 

Assembly Use 

2.1 Community Facilities, open area .•. consists of 
publicly owned and operated facilities such as a cernetary, 
regional park, lake, golf course and other public rec
reation area. 

2.3 Swimming pool, semi-public ... 

2.4 Community Facilities, non-commercial ••. consists of a 
publicly-owned recreational structures and community 
buildings, except places of worship, parochial schools, 
kindergarten, public museum, art centers, and libraries. 

2.5 Community Facilities, commercial ••. consists of 
transportation terminal, railroad station, airport, 
passenger station, funeral horne, mortuary, private 
college. 

2.6 Membership club 

3. Institutional Use 

3.1 Service Establishment, public ... consists of colleges, 
municipal fire and police station and facilities for 
electrical, gas, telephone, water and sewer except 
public schools and sanitary fill necessary for safe or 
efficient operations for the benefit of the public • 

4. Business Use Example 

4.1 Service business limited, 
inside 

4.2 Parking lot 

4.3 Service business, personal, 
inside. 

4.4 Retail business, limited, 
inside 

4.5 Commercial residence, un
limited 

4.6 Restaurant business, 
limited, inside • 

4.7 Amusement business, inside 

professional office, 
clinic. 

barber shop, beauty shop, 
massage parlor 

enclosed buildings for 
selling of goods 

motels, hotels, tourist 
homes. 

bowling alleys, night clubs. 

SEE TEXT, SECTION 3 FOR ADDITIONAL USES. 
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H.O. Zoning District 
Page 3 

USE GROUPS (cont.) 

4. Business Use Example 

4.8 Amusement business, outside drive-in theatres, miniature 
golf • 

4.9 On premisis consumption of 
liquor or fermented malt 
beverage licensed premisis 

5. Commercial Use Example 

5.1 Drive-in Business 

5.2 Gas stations 

5.3 Retail Business, unlimited 
outside 

5.4 Repair Shops 

5.5 Retail Business, unlimited 
.. 

5.6 Used Goods Business 

Restaurant, laundry 

new and used car, boat, 
camper sales • 

locksmith, electrical repair 

inside bakeries, building 
materials 

Second hand store 

5.7 Service Business, unlimited Kennels, auction houses 

5.8 Automotive Maintenance 
Business. 

5.9 Wholesale Business 

car wash, repair shops 

storage buildings and 
wholesale business 

SEE TEXT, SECTION 3, FOR ADDITIONAL USES 

Provided, assembly use 2.5 and uses in groups (4) through (5) 
inclusive are a part of a unit development plan as defined, 
processed, and approved according to Section (15) of this ordinance. 

6 • Dimensional Standards 

These requirements are desirable to permit adequate space 
for parking, loading, landscaping, and expansion. In addition 
to clearly affecting the density of HO uses, they will have 
a direct effect on the traffic-carrying capacity of the 
major streets • 
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USE GROUPS (cont.) 

6. Dimensional Standards 

A. Lot frontage, minimum 50 ft. 

B. Lot area, minimum •...•..•• 5,000 sq. ft • 

C. Maximum lot coverage .~ ••.. 35 percent 

D. Maximum height bf buildings 35 ft. 

E. Minimum setback 65 ft. from centerline of the 
right of way, but not less than 15 ft. inside 
the property line. 

F. Side yard minimum 
Principal building 15 ft. 
Accessory building 15 ft. 

·' 

G. Rear yard minimum . . . . . . . . . 15 ft. 

Further provided, all portions of any required front yard or 
sideyard on the street side of a corner lot shall be used only 
as landscaped planting area. In addition, where a use in this 
district sides or rears upon property in any residential zoning 
district,. such yard shall be used and maintained only as a land
scaped planting and screening strip which shall be properly 
maintained to screen the view on a year round basis. 

7. Off-street Parking and Loading Area Requirements • 

(1) Standards ..• The following are minimum standards 
for parking spaces and loading areas to be maintained 
in connection with the buildings and uses indicated: 

(a) Auditoriums, assembly halls, dance halls, gym
nasiums, theatres, skating rinks -- 1 space for 
each 4 seats or 1 space for each 100 square feet 
of gross floor area, whichever is the greater. 

(b) Bowling alleys -- 4 spaces per lane • 

(c) Educational institutions -- for colleges, one (1) 
parking space for every four (4) persons in the 
faculty and student body. 

(d) Hotels, boarding and rooming houses, clubs, lodges, 
fraternities and sororities -- 1 space for each 2 
guest rooms or an area equal to the gross ground 
floor area of the building, whichever is greater. 

(e) Industrial and/or manufacturing -- 1 space per each 
3 employees, but in no event less than an area 
euqal to one-fourth the floor area of the building . 
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H.O. Zoning District 
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USE GROUPS (Cont.) 

7. Off-street Parking and Loading Area Requirements. 

(1) Standards •.• 

(f) Offices, business, professional agencies and banks 
1 space per each 300 square feet of floor area. 

(g) Residential uses (Multi-family) 1~ spaces per 
each dwelling unit. 

(h) Indoor restaurants, bars, taverns -- 1.6 spaces 
per each 100 square feet or part thereof of floor 
area. 

(i) Drive-in and carry-out restaurants -- 16 spaces 
for the first 500 square feet of floor area or 
part thereof, plus 3.2 spaces per each additional 
100 square feet of floor area or part thereof in 
excess of 500 square feet. 

(j) Retail business-- up to 7,500 square feet of 
floor area, an area equal to one-half the floor 
area; 7,500 square feet and above, an area equal to 
the floor area. 

(k) Tourist courts, motels -- 1 space per each unit. 

(1) Warehousing and wholesale business -- 1 space 
per each 3 employees but in no event less than 
an area equal to one-fourth the floor area of the 
building. 

Provided 10 percent of the gross parking area shall be devoted 
to landscaping to minimize its impact and define on site traff}c 
patterns . 

2. Minimum service line requirements: 

(1) For each drive-in or drive-through service bay, there shall 
be provided a minimum of four (4) spaces on the entrance side 
and one (1) space on the exit side • 

(2) Where the bay can be entered from either direction, the 
entrance requirements shall control for each direction. 

(3) In any case, parking; automobile storage or service lines 
shall not be permitted in the street right-of-way • 
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USE GROUPS (Cont.) 

3. Off-Street Loading Area Requirements 

Each use shall provide at least one (1) off-street loading area 
subject to the following minimum requirements. 

1. Tractor-Trailer berth minimum 14 feet wide and 60 
feet deep. 

2. Delivery Trucks berth minimum 14 feet wide and 30 
feet deep. 

8. Access and Traffic Controls 

.. 

Accessways: Each lot shall have not more than two access
ways to any one street or highway which shall 
comply with the following requirements: 

A • Width of Accessway. The width of any accessway leading 
to or from a street or highway shall not exceed thirty 
(30) feet nor be less than fifteen (15) feet in width 
at the right-of-way line. The alighment of accessways 
and curb return dimensions shall be determined through 
site approval . 

In cases where driveways exceed twenty-five (25) feet 
in width, a six (6) foot raised divider strip shall be 
provided to reduce vehicular conflicts. 

B. Spacing of Accessways. At its intersection with the lot 
line, no part of any accessway shall be nearer than 
twenty (20) feet to any accessway on the same lot, nor 
shall any part of the accessway be nearer than (10) feet 
to any side or rear property line at its intersection 
with a right-of-way line. The use of common accessway 
by two or more permitted uses shall be encouraged in 
order to reduce the number and closeness of access 
points along highways. Further, the use of directional 
accessways and acceleration, deceleration lanes shall 
be encouraged. 

C. Traffic Hazards: The location and number of accessways 
shall be so arranged that they will reduce the possibi
lities of traffic hazards as much as possible. 

Ordinance No. 1503 
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A. DESCRIPTION OF COMPLEX (Cont.) 

B. 

1. Phase I. The Grand Hotel 

The Ground Level circulation of the hotel is designed 
for easy public access to separate function areas, 
including convention wing, restaurant wing, lobby/ 
elevators and adjacent swimming' pool. The guest 
room elevators are centrally located and next to a 
nine-story, sky-lighted atrium for visual impact, 
with minimal walking distance to guest rooms. Orienta
tion of the hotel and office building maximizes views 
towards the Bookcliffs and the golf course below. 
Figures 6 and 7 illustrate elevations and longitudinal 
sections, Figures 8 and 9 floorplans, and lastly Figure 
10 depicts the typical guest room layout • 

Detailed breakdown of the Hotel Program is provided for 
review in the appendix. 

2. Phase II. Office Building 

Basic layout and building materials of the hotel shall 
be repeated within the 50 foot - three story office 
building to provide continuity fq£_~be,~~omplex. Parking 
under the structure satisfies a @_ualin.CJ,'purp<;>se: boosting 
the structure up one level to aliow-·better v~ews (above 
the highway) from the office work areas, and to meet 
the parking requirements • 

Landscaped areas along the Interstate will buffer traffic 
noise and along with an !~atrium area" behind the entry, 
provide some open space for lounging and lunch breaks of 
building employees • 

An elevation and floorplan of the proposed structure 
is shown in Figure 11. 

DESIGN CONSIDERATIONS AND REQUIREMENTS 

The overall complex has several design considerations and 
requirements which will be detailed for purposes of the 
Planned Development Review: 
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B. DESIGN CONSIDERATIONS AND REQUIREMENTS (Cont.) 

1. Access. 

Vehicular access to the sire is provided by an existing 
road from Horizon Drive. Improvements required by the 
developers of Horizons 70 led to the construction of 
this roadway. A 42' mat was laid with a 50' ROW, with 
concrete curb and gutter. This road will be extended 
115' to meet the driveway entrances of the hotel and 
office • 

No addition curb cuts will be necessary as all driveways 
will be from the access road. This conforms with the 
Horizon Drive curb cut policy in eliminating any addi
tional access from busy Horizon Drive • 

2. Parking. 

Requirements for parking have been calculated as the 
following, and developed according to guidelines re
ceived by the City/County Development Department: 

a. Hotel 

Gross Building Area: 170,800 square feet. 

1) 
Reguired 

Guest Rooms: 280 . . . . 280 
Regulation: 1 space per room 

2) Banquet Room: 500 
Three meeting rooms 

(50 each): 150 

Total Banquet*: 650 
Regulation: 1 space per 4: 162 

*Reduced by 50%: 81 . . . . 81 

3) Restaurant: 100 
Coffee Shop: 150 

Total*: 250 
Regulation: 1 space per 3: 82 

*Reduced by 50%: 41 . . . . 41 
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B. DESIGN CONSIDERATIONS AND REQUIREMENTS (Cont.) 

2. Parking 

a. Hotel 

4) Nightclub: 
Lobby Lounge: 

150 
30 

Total*: 180 
Regulation: 1 space per 2: 90 

Required 

*Reduced by 50%: 45 • • • • • • 45 

r 

Hotel Parking Requirement: 
Hotel Parking Provided: 

All 90% Parking Stalls: 
Handicapped Parking 

(8.5' X 18.5'): 

Standard Parking 
(8.5' X 18.5') 

6 

432 

447 
438 

*The Development Department diminished the standard use 
requirement by 50% assuming 50% of the customer users 
were guests at the hotel. 

b. Office Building 

Gross Building Area: 80,000 square feet 
(less 5% for mechanical space) 
Net Leasable Area: 76,000 square feet 

Regulation: 1 space per 300 sq. ft. 
Office Parking Requirement: 
Office Parking Provided: 

All 90% parking stalls: 
Handicapped Parking (12.5'Xl8.5') 
Standard Parking (8.5'Xl8.5') 
Under Building (8.5'Xl8.5') 

Required 
253 
253 

2 
203 

48 

NOTE: The 33 parking spaces between the office and hotel 
are serving as reciprocal parking for both uses. 
The hotel is nine spaces short of the requirement, 
but the nature of hotel use is to have in and out 
usage all day, with highest parking needs in the 
evening (check-in time) , while the office use is 
maximized 9 to 5, with little, if any, usage in 
the evening • 
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B. DESIGN CONSIDERATIONS AND REQUIREMENTS (Cont.) 

2. Parking 

Total parking provided is 447 spaces for the Hotel, and 
253 spaces for the Office Building, overall 700 parking 
spaces. Employee parking shall be signed and designated 
for the frontage along Horizon Drive. Guest room parking 
(including handicapped) is provided near the lobby with 
drop-off access at the drive through front entry. Ban
quet parking is provided along the golf course and proxi
mite to the separate Banquet Entry; this passenger drop-
off area will be signed also. Convenient restaurant parking 
is also provided. Office parking is all located on the 
northwest corner of the site, with visitor parking 
(handicapped included) near the front entrance, and 15 
spaces along the "atrium" area, and 48 spaces under the 
structure. 

One bicycle rack will be installed by each structure 
with proposed location indicated on the Development Plan. 

3 •. Circulation • 

The major circulation is provided along the existing 
access road from Horizon Drive, which has three drive
ways branching from it. Two are to the hotel, and one 
leads to the Office Building. Wheel stops shall be 
installed throughout the parking lots • 

Hotel: The 42' access road diminishes at the hotel 
entrance to a 35' main driveway which carries passengers 
to the "porte cochere" of the hotel. At this point, 
the main driveways and double-loaded parking aisles 
are all 25' wide; single-loaded parking aisles are 
22' wide. A loop is formed by the driveways and aisles, 
providing a complete thoroughfare for vehicles that can 
enter at the main driveway and exit through the alternate 
driveway located near Horizon Drive. 

Office: A 25' driveway proceeds alongside the hotel 
restaurant parking and leads to the Office Building 
on the northwest corner of the site. The same dimension 
apply to the parking aisles and driveway of this area as 
to the hotel. However, the major access to the parking 
at the rear of, and under, the office structure is via 
two 25' parking aisles/driveways. Vehicles enter and 
exit the parking under the structure through two access 
points. Two fire hydrants are proposed - one in front 
of the Office Building, one by the hotel. No problems 
are anticipated for emergency vehicle access • 
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B. DESIGN CONSIDERATIONS AND REQUIREMENTS (Cont.) 

4. 

5. 

6. 

Truck Loading. 

Hotel: The truck loading and service area is to the 
rear of the hotel, near the tennis courts. At this 
time, trash pick-up and other deliveries shall be at 
this area for the hotel. 

Office: The lower level of the Office Building house 
the delivery area for truck loading. Trash containers 
shall be at the rear of the structure. 

Locations for the dumpster shall be decided upon after 
further discussion with the proposed tenants for the 
complex, and put before staff for review at a later . 
time • 

Signage. 

An integrated signage program is proposed for the site, 
with a major entry sign at Horizon Drive, a sign on the 
building faces, and additional informational signs 
throughout the complex including Banquet and Restaurant 
areas. Because of the double frontage of the property 
along Horizon Drive and I-70, approximately square 
feet of signage is permitted for a site with 1270 feet 
of frontage • 

A complete signage program shall be designated at a later 
time and submitted for review. 

Landscaping/Open Space. 

Because of the vast amount of parking required for 
this complex, the landscaping plan is ever so important 
in preserving the visual quality of the site. Indicated 
on the development plan, are a diversified selection of 
deciduous and coniferous species, various sizes and colors, 
to provide a pleasant setting for the complex. Ground
covers of "barren strawberry" and "ajuga" should allow 
for some drainage of the large parking areas. 

Generous landscaping treatment of the area around the 
hotel is accented by addition of a pedestrian way which 
will meander throughout the site • 

Landscaped islands and greenbelts will buffer traffic 
noise and soften the overall parking area 'appearance • 
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Landscaping of the site shall be completed with 60 days 
of completion of structures. 

Open space for entire site is approximately 5.9% • 

IMPACTS 

New development on the site will impact existing roads and 
utilities and require extension and sometimes installation 
of new roadways or utility lines. The proposed Hotel/Office 
complex shall require the following changes for provision 
of indicated services • 

1. Utilities. 

a. 

b. 

c. 

Ute Water 

A 10" line will be continued up the access road in· 
existing easements with an 8" line to be extended 
to the hotel, and a 6" line to the office. 

Sewer 

A new 10' easement will be necessary to extend two 
8" sewer lines to the office and hotel • 

Mountain Bell 

There is no problem with extension of lines from 
existing easements along property lines • 

d. Public Service of Colorado 

Power lines are available in the easement along 
the property line between the Highway and tQe site. 
Gas lines are located along Horizon Drive • 

e. Fireflow Requirements 

Two fire hydrants are proposed, one to be located 
in front of the Office Building ang one at the 
Hotel. A form listing out fireflow information 
is included in this submittal • 
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2. 

f. Drainage 

To accomodate increased drainage, a 10' drainage 
easement is proposed to be established from the 
site through the adjacent golf course. Review 
Drainage and Grading Plan/Utilities Composite for 
additional details and specific locations. 

Roadways. 

An extension of the access road for 115' will require 
laying 3" asphalt, on a 5" base material and 8" sub
base material to match the existing mat. Concrete 
curb and gutter alongside a 42' mat, will be continued 
up to the driveway • 

I 

1
-

, 

• 



PROPERTY OVlNERS WITHIN 300 FEET OF THE VACATED PROPERTY 

Louise Forster 
Old Homestead Realty 
737 Horizon Drive 
Grand Junction, CO 81501 

Re~d Miller, Inc. 
P.O. Box 157 
Grand Junction, CO 81502 

Mark Magruder 
545 West Greenwood Court 
Grand Junction, CO 81501 

Mr. A. L. Partee 
246 26 l/4 Road 
Grand Junction, CO 81501 

Bookcliff Country Club 
2730 G Road 
Grand Junction, CO 81501 



Bookcliff Country Club 
2730 G Road 
Grand Junction, CO 81501 
-=/t~-,?1 

Western States Motel 
Operations, Inc. 
P.O. Box 1725 
Grand Junction, CO 81502 
:#50-FI 

Crossroads Colorado West 
P.O. Box 363 
Grand Junction, CO 81502 

#.:JlJ -8'1 

Reed Miller, Inc. 
P.O. Box 157 
Grand Junction, CO 81502 

-IT .:m- 8/ 

Robert F. Starodaj 
Erdmann Donnelley 
P.O. Box Q 
Aspen, CO 81611 

-::~~-~~-8/ 

~~~e ... C~ 
~t! &o~ f}.f. 
Asp~. & . tf/zr/ f'/ 

-:#"~-~ 
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Louise Forster 
737 Horizon Drive 
Grand Junction, CO 81501 

#" :>o -81 

Planners & Developers, Ltd. 
A Colo. Corporation 
P.O. Box 2163 
Grand Junction, CO 81502 
.tF~ -B? 
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"9P-/ ~t.idaJJe 7i/J.-. • . 
-c>&u.Ju, &. -~ 

-=~=-~ -81 



I 
I 
I 
I 
J.. ...... .-...... .-...... .-................ __. ...... __. ...... __. ...... __. ...... __. .......... 

I 
I 

>-
~ -

I BOOK CLIFF (.) 

COUNTRY 
CLUB .., 

I <.!) 

'I 

I 
I 
I 

-I 
HOMESTEAD 

I SUBDIVISION 

I 

.., ~ 
0 

GR~D 
HO L 

SITE 
8 

HORIZON/70 

• 
8 

PARK SITE 

"' .2! 
0 
0 
Z '~ E 

~---........ --·~-...... ~ 



SALT LAKE CITY 
· 289 Miles 

CROSSROADS 
OFFICE PARK 

BOOKCLIFFJB ~ 
COUNTRYCL~ 

SITE ~«-
Q~ 

FR D 
1- ..... w w w w 
a: a: 
1- ..... 
CIJ CIJ 
.r::. .r::. - -,..... C\1 .,.. 

NORTH AVENUE 

Vicinity Map 

WALKER FIELD 
Airport 

DENVER 
258 Miles 



s-:oo f.Jv'. 

Fv! I :;P~v ~"/.'f~'7(_) 

\ 
\ 

. \ 
; \ 

\ 

--. 
I 
iii 

CP!I. 



q- \('> - ;:>..,~ 
' ',---



I 
\ 
\ 

\ 

I 
I 

I 

------ I 
Iii 

:) - I,? - ,.~ -::.:', 
J ~ : --- -·-



I 

•I 
li 

• 

• 

• 

• .. 

• 

• 

• 

• 

• 



I 

I 

\ 
I 

. 
') 

• 

\, 

I 
I. 

I 

I-
I 

, 

t ·r 

I 

.I 
iii 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

r 
I 

& !iii:;::;::::::i:.:::l:l:;::::: 

. . ~ . . . . . 

I Z 
0 
i= 
<C 
> w 
...J 
w 

lliJIJIJIJiliJIJ ,,,,,,,,,,,,,_,,,,,,,,,,,,,,;,'"'''''"!IJ''''''· ... _._ .. _.· ... · 

ll~~~~~~ i ............. · ~ 
IJ IJ:''''''. IJ''''·. IJ·'''''' 1]·'''''' IJ"'''''' "I]'''''' IJ'''''' . :. ::::::: :::::; :;:;:;: ::::::; ::::~: :::::: :::::: 

==~==· :~~: :::t :f~ tj:; ::::;: ;:;:;. 

IJ 11_,,,,. "I]''' . I]''''''' ' IJ:'''''': I]''''''. "IJ'''''' ·. IJ''''' :::t: .;~:: :::;::= ::::::: ·:::::: ::::~ .;::;: 

:::;:;: ·~=== ::::::: ::::::: :::::: :::::: =::;:: 

IJIJIJIJIJIJIJIJ 
IJ I]@.· 11"''''' .IJ.'''''' .·1]·'''''' .. ·11'''''' IJ'''''' ·.I]'''''.· ::::::. ;:;:::: ::::::: ;:;:;:: :;:::: ::::::: ·::::: 

% • * 0 • • • 

ilfliJ''''''· IJ.,,,,, IJ''''''' ' IJ.,,,,,, .· llllf11J"''''' . ·IJ·:':'' 

;~~~~~~~ 00 

IJIJ.,,,,, ·11·'''' IJ·''''' IJ·'''''' ·ll:''''' ·11:''''' ·1]::;:':. • • • • • • • 
• % • • • * • 

z 
0 
i= 
<C 
> w w 

Q ...J 
ii: w 
w 
CIJ 1-

'~-· en 

IJ IJ.,,,,,, I]'''''' IJ'':''' I]'''''' IJ·''''' 1]'::::: IJ·''''' • • • • • • • 
~ . . . . . . 

IJIJIJIJIJIJIJIJ 
IJ IJ""': 1]'::::' 1]'::::,, wn I]'''''' IJ'l"'' IJ'''{ 

: : = ~ = : = 
IJIJIJIJIJIJIJIJ 
IJ IJ IJ IJ IJ IJ IJ 1111 
IJIJIJIJIJIJIJI 
IJIJ IJIJ IJIJIJ I ~w 
IJ IJ IJIJ IJ IJ IJ II;: : 

IJ IJ IJ IJIJ IJ IJ ;: •. i .. 

-~~llll' 

s :;::~~:,:;::::,;:::::: :r- ;; :;;,::~;::: 

<C 
w 
:::c 
1-c: 
0 z 



_,._,. 
• • • • • • • • • • • 

--------2( ·0'-0" TOP OF WALL 

HOTEL ROOMS 

• l • [[[] - - - I- ' ' I ' - 1 ' - . ~ 1S 1--P _ L I . __ ~L:__j --' 1 ~ ·~L t__:___ _ __: --~ lLLJ ITJJ ~ 
1
a 

i~-ooP L • l I I - ;_ __; -- ~ ; J : ! i - - - - " I J 01 t"'~ 17 

I ' • I . . I I ; i ; I ' I . • I' - l' . r-;--11 .!§; 
Ll ~-" _ L -'-- c. • • _ _J , _ __~.~ c--'---L-l , Ll___ ~-_:_j 1'. . _ 1--l---+--J ~ = 

1-oo' ' . I ' ' - ' -1-i"T i •. , - • -- . ' []_]_]' F 1E 
~--~ -.~ ,_·_1_ l_.Ll_j l__c__l_j . '~I ~ ••• L. : .LL J E - 15 

h ~--' : _j__ 1 

• i...L.t.J c__l__l__~ ,~ _ __L_. • ' ;_~I ~' ' Lill ~=~ 
!--... "'" 14 

h ATRIUM [" ___ j .· LL~ '~ li-r::-J LuJ iLL ' -. l j____J [LIJ FieF 
~--~ ' . . . - 13 

~p ! : I I I-~' _, ·'·--'-- Ll~ !_LL_i [IT.- L.-· . [ I ' I illJ -~ 1~ 
h ' li I I ; . [ l -1 I--, -1 - 'j'l i J r ·r I LDJ' .. !=~ r--a-- ·-->--- - '-~ L. L -~-- ~- ~ --·-~ _J _.;_ .......... L ·-- L- L _ ___J__t ~F 

~llilllllliilillll ~~ . _Lo~~:LOUNGE ~~~ TIQ lill!:!O~.g. ~,T,rrr ,,n lilf-l'o...l~,-
11 

II CANOPY -~ lP RETAIL MEETING KITCHEN ~ HOUSEKEEPING 
·, I 1 Mr' 10 

0'-0" ROOF LEVEL 

1 '-0" LEVEL 9 

2'-0" LEVEL 8 

3'-0" LEVEL 7 

4'-0" LEVEL 6 

5'-0" LEVEL 5 

6'-0" LEVEL 4 

7'-0" LEVEL 3 

8'-0" LEVEL 2 

0'-0" LEVEL 1 

LONGITUDINAL SECTION THRU HOTEL 



-1-1.11 • • • • 

M 

ADMINISTRATION 

1:1 

6 

CANOPY c1 i:::J MAIN ENTRANCE 
0 

: 

p 

I 

• 
' 

I . 
: j 

+~ 

• 

BALLROOM 

BALLROOM 

MEETING 

MEETING 

II RETAIL 

/ 

BANQUET 
PANTRY 

I 
MEETING I 

COFFEE SHOP 

M w 
J 

• • • 

L 
ENGINEERING 

EMPLOYEES -·~:1 LOADING 

l CAF:TE~:__ STORAGE 

ELEVATOR 

KITCHEN HOUSEKEEPING 

·, 

COCKTAIL LOUNGE 

I 

DINING ROOM 

HOTEL FIRST FLOOR PLAN 

® 

• • 

' 
-+ 



-~---• • • • 

l~lt 
~I . s•-o• , COOROOR 
io 

ooo 
:::::;:;:::: 

r- r 

DOUBLE-DOUBLE 
80 UNITS 

~ .. 

'0 
·' Cl -

• • • • • 

• 

~.~~~· t ----.------..1 . t Rl \tliCJil,t,.,..,. =· .. ~-[tt])~ 

':::::::::=:~ p:;::: 
1 . 13'-o· 1 

KING 
192 UNITS 

'0 
·' Cl 

f::;:~:;:;::! 

KING SUITE 
8 UNITS 

::::::~:::::] 

TYPICAL GUEST ROOM LAYOUT 

• • 



I 

•I 
i 

• 

• 

• 

• 
r l -r 

• 

• 

• 
- e---

• 

• 



I 

I 
I 
I 

~ 

I 
I 
l 
II 

LOT 4 

t:, = 270°00'00" 

L = 235.62' 1
! R: 50.00' 

i CH=S23°~!'34"W 
1 70.71 

\, 

--
\ ,.....,. 

(1 _, 

LOT 3 

LOT 2 

Tt-iiS IS NOT A SURVEY PLAT 

~~~S V~~~~~~~~ ~ INCLUDED TO SHOW 
ATTACHED D~SCRI~EgESCRIBED IN THE 

ARE~ TO BE VACATED 

(0.19 Ac.) 

"A) 

' 0 
' 
~ 

LOT 1 

. '~· . I' I'IICHOLS ASSOCI AT s ' ,,._,._ t-•- .-u-ur1 c..! .. • INC, fNCIIIIfii'IS- ~~ 
...._,.._, (..,.,__ ··- -~lOIII Ul Mit 

I 

I 



. ·' 
• 

• 

• 

• 

• 

• 

• 

• 

• 

13,september 1978 

Bob Coburn 
33 ~ Road 

• .. 

Whitewater, ColOrado 81527 

Re: J & J Development, Horizon Drive 

Dear Bob: 

' ... 

t I 

As1requested, during the month of August we performed the followin~. 
soil investigation items qt the above site. 
· 1.) Drill two sha110\v holes to obtain CBR samples 

2 . .) Drill one hole to 10 feet 
3.) Moisture profile, visual classification 
5.) CBR sample 
6.) Consolidation curve 

. .. 

The moisture density curve and CBR samples were taken from Test 
Hole 1 and 2 whereas the consolidation sample was fr6m Test Hole 3. 
Enclosed are the results of the above mentioned tests, as well as 
a location map for the Test Holes. Examination of the T8st Holes 
and analysis of the test results led to the following conclusions:. 

1.) The soil profile generally consisted of a moderately · 
consolidated ''crust" consisting of ~ moist silty clay · 
material with some gravels and cobbles. This crust is 2 toi2~ 
feet in. thickness and is underlain by a_ very poorly consolidated 
clay-silt in a saturated state, with the water table measur~d at 
6 feet during drilling and at 4 feet 2 weeks later. A portion · . 
of the site .. is overlain by imported pit run grqvel 6 to 12 :·. ,__ 
~nches thick~ The upper soils are unsuitable for support 
of mod~rate to heavy loads. Such loads should be ~upported 
on the shale lower in the profile. Light,loads from single 
story construction may be supported on the upper soil. The 
crust must be utilized for support of even light loads and 
excavation into the crust for foundation elements should be 
avoided. To avoid excessive uniform and differential settlements 
the crust must be utilized to carry the major load influence 
and to distribute the load to the underlying low bearing soils . 
In the foundation design employing the upper soils for support, 

~-two items must be considered. First, the be~ring capacity of 
the c~ust must hot.be exceeded. If this occurs, consolidation 
within the crust itself could cause excessive movement. The test 
results in this material indicate a maximum allowable bearing 
capacity of 650 1 PSF. Second, the zone of major load influehce 
must be confined to the crust. If sufficient load is transferred 
to the poorly consolidated soils underlying the crust, settle
ment will occur in this material increasing the she~r stresses 
in the crust and leading to the eventual possibility of shear 
failure of the crust. The depth of the major influence zone 

588- 24;..~:,tOAD f'.O. BOX 571 GRAND JUNCTION, COLORADO 81501 PHONE 242-5202 
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is a function of footing \•Jidth. The ,,·ic]er the footing, the 
de~per the major loud influence e>:tcncls. J·:.:)):imum footing \vicJth, 
in this case, is ther~fore limited by the thickness of the crust 
and should not exceed 80% of the. depth of the crust (approximately 
2 ~ feet). The effec~ive. crust d~Hth may be increased by com
pacting gravel, or some other suitable material under foundation 
elements. The on site g~~vels may be u~ed for this purpose. 

2.) The CBR value of 6.0, while slightly higher than that of 
many soils found in the valley, was · accomp'<:lrli.ed ·~ by a swell 
of 4.46%. A swell value of 3% is gSnerally accepted as a. 
~aximum allowable without special provisions for additional 
surcharge or additional drainage and mdisture protectioQ. 

Very trul~ yours, 

WESTERN ENGINEERS, INC . 
. , 

~~-(_J2 \v\~ 
Bruce D.· Narvin ~.E. 
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1000 West Fillmore St. 
·Colorado Springs. Colorado 80907 
(303) 632-3593 

• .. c I 

'Home Orlice Decero~er 27, 1978 

Burger King Corp • 
16052 Deach Boulevard, Suite 155-N 
Huntington Beach, CA 92647 

SUSSUrtFACE SOILS IlTVESTIGATI03 
... 

GRAND JUNCTION, COLORADO 

Gentlemen: 

Transmitted herewith is the report concerning a subsurface 
soils in-vestigation for your proposed building to be 
located in Grand Junction, Colorado. 

Respectfully submitted, 

LINCOLN-DeVORE 

~f'p;2£2 
GeorgA. 1-1orris, P.E. 

GDN/cm 
~ Job No. 25196 
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2700 H1ghway 50 West 
Pueblo. Colo 81 003 
(303) 546-1150 . 

P.O. Box 1427 
Glenwood Springs. Colo 81601 
(303) 945-6020 

109 Rosemont Plaza 
Montrose. Colo 81401 
(303) 249· 7838 

Grand Junclion. Colo 81501 
(303) 242-8968 

Rock Springs, Wyo 82901 
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The contents of this report are 

a subsurface soils inves~igation and foundatio~ recommendation· 

f~i a propose~ building \o be const~~~ted in the northern 

portion of.Grand Junctio~, Colorado. The L~boratory has not, 

at this time, seen a set of construction drawings for the 

proposed project. 

After consideration of the .. :, 
I 
I 

... ·investigation and testing program described herein, it is ~.ur 
' •. 

r~~o~~endation that a deep foundation system, such as driven 
., 

piles or drilled piers or walls extended to + 8 foot depth, 

be used to carry the weight of the proposed project. r1ith 

such a deep foundation system, foundations should penetrate 

the upper clay materials and rest in the underlying weathered ., ... 
clay or formati~nal Mancos Shale. Where driven piles are j . . ,. 

used, they should be driven to absolute refusal nn the 

underlying shale, in which case the load carrying capacity 

will be dependent on the structural capacity of the pile 

itself. In the case of drilled pieri, a minimum of 4 feet 

of penetration into dense, formational shale should be 

provided. With this degree of penetration, the maximum end 
·. ; . 

:bearing capacity may be taken as 15,000 psf with a maximum 

allowable side fric;tion of 1500 psf in dense clay ot formatio_n • 

A minimum end dead load pressure of 2000 psf.and a minimum 

-1-
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dead load side friction of 600 psf in dense clay or formation 

should be used in conjunction with drilled piers placed on 

this site. If found a tio~·:· v.•alls are ~'::1tended below the \.,ret 

upper clays, a maximum b~aring cap3city of ~000 psf with a 

minimum required load of 1800 psf must be used on th~ 

... 

weathered clays. 

Floor slabs, if used, should be 

placed in sections no greater than 25 feet on a side. These 
I 

wslabs should be positively s~parated from .all structural 
:, I 

portions of the building. A vapor barrier and subdrain is 

recommended beneath all floor slabs placed on this site. 

Adequate drainage must be provided 

at all times. Water should never be allowed to pond ~bove 

the foundation materials. 

More complete recommendations 

can be found wit~in the body of this report. All recommenda-

tions are s~~bject to the limitations set forth herein • 

GENERAL: 

The purpose of this investig~tion 

wa~.to determine the general suitability of the site for 

construction of a one~story, commercial type building of. 

light to medium wei~ht. Characteristics of the individual 

soils encountered in the test borings were examined for use 

in designing foundations for this structure • 

.... 

· . 
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dead load side friction of 600 psf in dense clay or formation 

should be used in conj'unction with drilled piers placed on 

this site. If. foundation,:. v.'alls are ~):1tended below the \..,.et 

upper clays, a maximum b~aring cap3city of ~000 psf with a 

minimum required load of 1800 psf must be used on the 

weathered clays. 

Floor slabs, if used, should be 

placed in sections no greater than 25 feet on a side. These 
I 

i.:· ... 
wslabs should be positively s~parated from .all structural 

:. I 

portions of the building. A vapor barrier and subdrain is 

recommended beneath all floor slabs placed on this site. 

~ . . ~ 

Adequate drainage must be provided 

at all times. Water should never be allowed to pond ~bove 

the foundation materials. 

.!· 
More complete recommendations . (.'-

can be found wit~in the body of this report. All recommenda-
• ,. 

tions are s~~bject to the limitations set forth herein • 

GENERAL: 

The purpose of this investig~tion 

wa~.to determine the general suitability of the site for 

construction of a one~story, commercial type building of. 

light to medium wei~ht. characteristics of the individu~l 

soils encountered in the test borings were examined for use 

in designing foundations for this structure • 

... 
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• 
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The Laboratory hlls not, at the 

present tirr.e, szen a set ,of con_struction dra~oJings for the 

proposed structure. However, it is ;o~r understunding that 

the structure is to be. a 'one-story b:.tilding of masonry con-

struction, with no basemerit . 

The proposed construction site 

is located on• Lot 3 of the commercial development at the 

e~it ramp of Interstate Highway #70 at Horizon Drive in . . 
1,• 

WG~and Junction, colorado. 
. I ,. 

This location is in the SE 1/4 ~o~ 
' 

Secti'~:m 36, To:"nship 1 North, Range 1 Nest of t:1e Ute 

Principal Meridian. This general location is shown on the 

enclosed General Site Location Diagram. 

The topography in the vicinity 

of this site can be described as flat to gently undulating. 
! 0 j, 

The site itself is on an upper alluvial plain of the Colorado ·~·· 

River, which underlies the entire Gra~d Junction area. There 
; .. 

are num~rous irrigation ditches 1n this area, including the 

e government Highline Canal ~hich is located to the north and 

east of this site. The exact direction of surface runoff 

on this site will be controlled, to an extent, by streets 

• and-buildings constructed in this development and, therefore,-

will be variable. In. general, however, surface runoff will 

1 ·. 
•• travel to the southwest, eventually entering the Colorado 

River. Both surface and subsurface drainage are fair ~o poor • 

• -3-
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The soil profile on. this site 

can broadly be described as a relatively low ~ensity, silty 

clay m~terial overlying \veathered and forwational material 
'·.· I · .. 1 . 

of thl? Hancos formation. · The upper silty clays ~re. believed 

to be alluvial in nature, having been deposited by the action 

. ' 
of the colorado River in the past. However, some of this 

material may have been derived by slopewash from the Book-

~liffs to the northeast. As is typical of this type of . : 
~eposit, these soils were noted to be stratified in nature\ 

~: . :, I 

with~occasional sand searns and l~nse~. These upper silty 

clay materials have been de?osited over material \..;eathered 

from the 1~ancos Shale formation. 

The Mancos Shale can brciadly 

be described as a thin-bedded, drab, light to dark grey · 

marine ohale .,.,ith occasional thinly interbedded, fine-graine~ .. :!: 
'·· 

sandstone and limestone. Some layers of the shale contain 
. , . 

;" 

a significant bentonite content and, therefore, are highly 

expansive. The m~jority of the shale, however, has only a 

moderate expansion potential. Mancos Shale was encountered 

in all test borings placed on this site at depths ranging 

•' 

: • .i . 

. ~ . ., ... 
__ .. '. 

' 

.,·" 

}',; . 

f~om 9 to 11 feet below the ground surfacu at the time drilled. 

Above the formation~ a weathered clay layer derived from 

the shale was faun~. The thickness of this stiff, weathered·' 

layer varied from 1 1/2 feet to 4 feet. The Ha:lCOS Shale 
I 
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"'·ill form the beclring strata for any of the deep foundation 

syst~ms placed on tl1is ~ite . 

r .,I 

'BORINGS, LABORATORY TESTS & RBSULTS: 

Four test borings were placed 

on this site, as is indicated on the enclosed Test Boring 

Location Diagram. These test qorings were placed in such a 
~ • .i • 

manner ns to obtain a reasonably good profile of the sub~urfac~: 

:_soils. l\ihi le some IT1inor variations h•ere noted from point~ to 
:. f , . 

.. 
point, the subsurface profile enco~ntered was juo9~d nufficiently 

uniform that no further test borings were deemed nec~ssary. 

All borings were advanced with a p~Jer-driven, continuous · 

auger drill. Samples were taken with the californi'a split 

spoon sampler, and by bulk methods. Tv1o percolation test 
; . . , 

borings were also drilled northwest of the building site. ,·~ . 

The soil profile encountered on 
,· 
' 

this site c?n broadly be described as a three-layer system. 

The upper layer. of this system consisted of a_wet colluvial, 

silty clay material. This material was encountered from the 

ground ~urface to depths of 6 to 7 feet. It was sorrewhat 

~ariable in terms of density apd moisture~ but.can.be 9enerally 

described as wet, low density soil with low allowable be~ring 

values • 

The second layer of the.soil 
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I 

I 
profile consisted of deeply weathered clay of tho J~ancos 

li 

shale. The density of .~his materia~ increased wit~ greater 

depth until th~ forrr-ational shale 's.Jrface \,•as reached. This 

clay layer can be used as a fo~ndation soil for a stem wall 

founClation sy.:;tem extended thro•Jgh the upper soft, wet clays. 

It is recorr.mended that deep foundation sys_tems of drilled 

piers or driven pil~s p~netr3te the upper, weath~red zone • .1, 

of th~ shale and rest on dense, formational shal~ materiqls •. 
'·' 

· . The sam?les o~tnin~d during our 
. , 

field exploration program have been divid~d int~ two soil 

types, both of them l~an clays. Soil Type No. 2 corresponded 

with the upper wet, soft, ailty clay material of the soil 

prof~le. Soil Type No. 1 corresponded to stiffer material 

derived from the ~ancos Shale formntion. ~ore precise ;. 

engineering characteristics of these two soil types are giv~h 

on the enclosed surr.mary sheets. The following discussion 

will be general ~n nature • 

Soil Type NO. 1 classified as a 

lean clay (CL) and was represent~tive of both residually 

weathered and formational Mancos Shale. Generally, thi~ 
•, 
; . 
material is plastic, of very low permeability, and was_encountered 

in density states ranqing from moderate to high. 
. l 

In this 
· . 

d~nse condition, this clay has a tendency to expand against 

I • 

moderate loads upon the addition of moisture. The expans10::1 

--
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·' 
prc.:>sDrc varies but ia on the order of 1700 ps~. The soil 

has little tcnoency to ~or~g-term conr;olidation in eit-her 

~eathered or forwntional stateD. ~l~o~able bearing valu~~· 

for this soil type \;ill Jary dep;nding on the density of the 

soil layer and the type of foundation used. If wnl~s are 

extended throush the low-density upper clay, they can rest 

on the \olea th ered shale at un a veruge depth of f3 fcf"!t,. At 
. .: . 

;this depth, the a~.lm.,·~ble bearing can be tab:n a!: 60C'O psf .. 
'· ~ 

rnaxii:.nr~, ~;ith a reqDired miniwuP.' load of lfWO psf. If d:riven 
. I • 

. , 
piles nre used, they sho~ld be driven to absolute refusal 

and the carrying capacity will be equal to the structural 

c~p<J.ci ty of the pile. l·iherc c ri llec1 piers are used," the~.r 

shou lc penetrate the upper, \-;Ea therc:d r;;a terials and 'achieve 

at least 4 feet of PElnetration into dense, formational shale 
i. 

at a depth averaging 14 feet. With this degree of penetretio~, 

drilled piers m~y be proportioned on the basis of a ma::imum 

end bearing capacity of 15,000 psf with an allowable side 

friction for the shale of 1500 psf. A minimum end dead load 

pressure of 2000 psf ~nd a minimum dead load side friction 

of 600 psf should be maintain~d at all times. Soil Type 

No. 1 wag found to contain sulfates in de{rimental quantiti~s. 

Soil Type No.2 classified as.a 

i 
silty clay (CL} of fine grain size. Generally, this materiat 

is slightly plastic, of low permeability, and was encountered 
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in a wet? low density condition. \·1hon in a higher density 

state, as was encounter~d in this material at the ground 

surface, Soil Type No. ~will h~ve;a 1 mild tendency to exp3nd 

~pon the 3ddition of moistur~, with swell pressures 6n the 

order of 700 psf. Khen in r3 lower density, high moisture 

conditiori, encouPtered in most of thi~ material, it will 

have a distinct ten1ency to long-term consolidation u~der 

lloa1. Taking into account the consolidatio~ 9otenti3l of 
· .. : 

·· :.this. rr.aterial, the nature of the struct•Jre itself and the ~ 
:. I 

rel~tively shallow de9th to an aeeguate bearin; str3ta: it is 

r~comreended that fo~ndations n~t rest in this mat~rial, but 

·rather a deep foun<1'3.tio!1 systcn: be usec1, \''hich re.;ts on the 

(~· e underlying shal<:? or wet ~lay~ Soil Type No. 2 was f':m!"ld to 

contain sulfates in detrimental quantities. 
j: 

A free water level eventually 

• established itself at a depth of 2.5 feet. This is all 

surface •.-.•ater, and below 'i depth of 8 feet, the moisture 

• content of the s6il was rapidly reduced. The moisture contents 

obtained from our soil samples ~ould indicate materials in a 

saturated conditicn from a depth of 1 l/2 feet to a depth 

• averaging 8 feet below the surface. The presence of the 

s~t•Jrat~d soils is peli€ved to.be the result of the proximity 

• 
i 

of the government.fiighline Canal and local drainage and 

should be considered as a per~anent feature on this eite •. 

• -e-
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The 3mount of ~ater fn the soils will, of course, ~c subject· I 
Iii 

( to scaso~al fluctuation. 'The ~r::~·CI1~·-~ O[ thc;.s~ soft, Wet 

•• soils may cr~ate some difficulty in ~h~ inst~llatio~ of 
'.' ( ., 

tound3tio~, with dewatering t~2hniques being r~quired. 

Additionally, a vapor barri8r and subdrain should be placed 

• baneath all floor nlabs on this site in order to reduce the 

possibility fer wet floors resulting from subsJrface moisture • 

• i .. 
££2_C:'L~Jj?];_Q~~-~-- ~Z_<;'C;:J:~::m,'\TI m~ S: 

, I 

., Sin~e th~ rnagnitu~~ an1 nature 

• of t~e proposed building loads are not 9recisely known to the 

/ 

e\ must be soTewhat gener~l in nature. 

un11sual design conditions should be ~eported to th~ Lab6ratory 

so that ch:wges in recot;-.mendations r.1ay be made, if necessary!. _i. 
1·.· 

• Hc~ever, based upon our analysis of the soil conditions and· I ' 

project characteristics previously outlined, the followi~g 

• recoT.mend~tions are made . 

It is recowmended that one of 

thrse r.ee? fotJndation systems be used on this site • 

• 1. Th~ foundation walls should be extended to an 

average depth of 8 feet .so as to rest on the \veathered clay 

derived frorn the 16wer Dhale • since this rnat~rial is expan~ive, 

• a voided stem wall design should be u~ed to place lo~ds 

• -9-
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of 600C p:;f nn:~ir.:ta;; u.nd " r.~inirntim loZJd of: 1800 psf on th:i.~ 

As -an a 1 terna t~ to founcl<!.tiorJ type 4~1 !' the upper 
r . I 

:-... 

8 ·feet of soil could be ~e~oved and replaced with a non-e~pan-

Give, gr~nular material which ~oul~ give higher bearing 

even when cnturated. This must be cornp~cted to a dennity of 

at least 95% cf its rr.axitr.um Proctor dry r.ensity thrcughc~::t 

its dept-h. The a rea mn st be GE":v.;C'l tEred au ::ing ple1cerr.ent of 
l 
I 

. thio ~ranul;"lr fill. Th~ 10\·!er levels cf the fill must bn i.: 

I • 

cenir,'ncd as c:: horizontal clrain aP.c1 cr.J vPn an off-site out let • .. 
• 2. Pilt::>~ !?hould he dr.iven to reft:sal in tl->c Lmder-

( 

• 

• 

• 

• 

• 

• 

lying =orrnational shale and a grade bea~ fo~ncation placed 

on top of the pile system. Some dewatering must be ~nticipated: 

in the upper stt?m .,.,all system. The pile c:lri ver \;ill have 

some difficulty finding a solid surface on which to r~st ~ 

while driving the piles • l1lso, the piles \.'Ollld be relr.tively 

Ghort since refnsa: will prob~bly c::ccur ~t ~ppro:drr.at'ely 

18 to 20 feet below present sround surface • 

3. Dr.illed piers should be extended at lea~t 

4 feet into the form~tional shale, to Gn avcrase depth of 

approxil7lately 14 feet belm• present gronnr sm:fuce • A gra~e 
·. ; . 

beam type foond~tion would be placed en the top of this series 

of piers. Dewate~ino woulrl be reauired i~ the excavation . - -

and the pierc will require ctising. 

-10-
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hs can be s~en, ~11 of these 

foundation types have certain ad~ant3ges and disadvantages . 

A]l are relatively ex?en~ive. We f~~} that tl1c most economical 

foundation type for the site wili proba~ly be driven piles 

" or drill~d piers, ~ven with the casing and de~aterlng required • 

Thig report will cov8r recomwenc3tions for these foun~ation 

types. If it is decided to use o~e of the.other types, 

~orther recomrnend3tions ca~ be W3de in a short time after 
.. 
'·' 

wb~inq ,Otified Of thiR. f• • ·~ 
• I - . 

Consideri~g the drille~ 9ier 

or driv,=n pile foun:1ation typ~::;, both types of de~p fo•.F1Gation 

syste~s are associated with a number of advantag~s ~nd dis-

aGV?!'ltages with respect to this site. '!'he eq~ipment :us~d 

for the installatio~ of drilled piers may b~ more rea~ily 

available in this area. The materials encountered on this 
). .,. 

t.' . 

site can probably be quite readily drilled. However, it 

should be pninted 0ut that due to the sc~t, wet n~ture of 

some of the overlying silty clay materials, problems with 

r . J . 

soil caving and the presence of ground water may be encountered, 

which could necessitate the use of casing and dawatering 

t~chniq~~s. The use of diiven piles woul~ eliminate the 

need for concern with cavi~g soil9 an~ ground water problems. 

l 
However, the c:=1pacity of a pile is somewh=:it more difficult 

to establish during the design phase of~ project thao·t~e 
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c3pacit~~ o:: a drillcd···picr and pile criving cquip;;-.r::nt r.;;J~' be_: 

less r·::::~.cJily t:1v<1il::ble. ':'here~on~, the dc=:i3ion il3 to \Jhich 

type of deep found3tion ~yst9m is mpit-soitable is purely 
. . ( ·t 

a~ economic one, which_w~ll be left to the own~r or his 

rcprcsent~tive • 

I z: • 1' . .!2 • .... r:_:>J. 1ng· 1s use-.1, t!Je piles 

sho~ld he driven to re~un~l in the underlying shale. The 

A ~h o& :t',~ ~~ ·rep.. .. p . .1. ~ .. L . ~efus~l will vary, but it is believed that 
I .. 

··· refusal \.;ill •• d0?th of 10 to 20 fe~t belrr~ ~ 

·. 
the axisting groJ~d surface. If the pile is driven to 

refu:;al, its load be~ring cap~city oill be dep~ndent on the 

allow~~le structural caoacitv of the oilina. This will 
.1.. - - ~ 

vary de?en oing on the mat 9ria 1 ::~nd siz.; -:>f the pile. : By •:1ay 

of e;cawple, a 10 i_nch H pile could be e•~pr?cted t·:::> h3.V~ an 

allowable structural capacity of approximately 75 tons, 

using National code criteria. 

It is not ~~'10'.·m whetht.:!r a·ily 

horizontal loads will be a~ticipated·on this ~ite. However, 

if horizontal loads exist and e~ceed 1000 pounds per ?ile, 

batter pi lf?S \-Ji 11 be .Lequired. Bam~er und -::ushioning should 

b~ rn<.itched to ea:::h chosen pil~ type, to i .... s~~e att:'1inment 
; . 

of the aesign load capar.it;{ d11ring driving. ThP.· estimate of 

pile capacity provided abo~e was intended for pur9oses_of 

illustration only. The act~al design 

-12-
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fOJ: this !Jtructur·~ shoult] be culcul:J~ec1 in,Hvioually, t~:cing 

the project char~ct2ri3tics into ~ccount. Kbe11 pil~ ~riving 

operativns corPrr:ence, th~. pile c3p;-t~ity !>hollld bP. verL~i·~d, 

(~ither by ·weans of a pile load test or ·:Jy nse o= an ap2ropriate 

pile driving eqoation • 

Minitnmn spacinq o:: piles should 

be twice the ~verage pile di3met~r of 1.75 ti~2s the diagonal 

dimensi::m ·:.Jf th.? ?ile cros.:;-se~tion, but .10 le~s than 24 
I 

• I ·, 
.· . 

in~~~s into the pile cap. No pil~ shoJlcJ ~2 shorter than 

i.: 

10 feet in length. v~rtical piles should not ~ary ro0re th3ri 

~~ :.':r.::>:n t'he plumb position.· Eccentricity o~ reacti:>~ of a 

pile gro~p with resp~ct to the lo3d result3nt sh~uld:not 

exceed a dimension which would pro1uce ov~rload3 of rnore 

than 10% . 
~n 

. . , 
any one: pl~e. Tha excavatio~ for walls a;:,ove 

the piles must be dewatered, but no dewat~ring will be 

require~ fo~ the oile5 themselve9. 

The alte~nate drilled pier 

foundation will prese~t a different set of problems. It 

should be ~oted that some difficulty with soft, caving soils 

ap.d ground water condi ti :>z1s may cor:-~iJlica t J t:1e in si:a llation 

of drilled piers on this site and re~uir~ the ~s~ of casing 

and dewatering equ~pment for co~struction. Pi~rs should . 

-
exte~d through the upper, silty clay materials and t~rbugh 

-1~-
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the lnediut.1 ucn.:;ity, ,:;eother.ecJ zone of u~e shal\? and should 
... 

a chi eve at 1 east •l feet of pe!H.3t::a t ion into cien se, f on;~a tiona 1 

-' . 
shalr.: rr.c-.te::.-ia1::;. · l~it~l thi~ o?ql:'ee -6~ P·=n8tr:.ttion, a r;.:l:<im:Jm 

. •·.· ' ·_I . . 

~l11o·,..,~:lb 1~ enrJ be ;;I ring ca ~~.1ci ty of 15, 000 tJSf Ni th a maxirr•Jm 

A rn:i.niroum 

s.irJ~ fric:ti.cn of ~00 ps:: calculaJ.:-ecJ within the sh<1le portion 

~f the drill hole should be maintained at all times. The 
I 

~bove side friction v~lues apply to the de~se, 
. \: 

f or1::1a t 1. on a I. 
~ . · . 

share rnateri~:s only • .em f.lddi t io11a l a llo·,-;a!Jle -;iue friction 

valu8 of 200 ps:"': m"3y be used for th~ resic1tlally Ht~atherec1 

1t 5.s reco!~:rnenc1eCl '!:hat :s'hear 

rinqs b~ in s'!:a 11 ed on hm foot cen te):s :i.n the forma tiona 1 

'- .. , in t . 1 .... . ~ th . ne ower porL1on o~ Je pler. ThP. bottoms i .!· 
ma Ler~.a.:.. i".' 

of all piers sho~ld be thoroughly cleaned prior to the place-

roe~t of concrete. ?iers should be provided with vertical 

reinforcing extending the ~ntire length o~ the pi~r. The 

amount of reinforcing requir~d in e~ch pier will de9end upon 

the magnitude ancJ n::tture of the loads involved. Ho~ever, as 

·' 
~. genr;ral n.1le o'( thurr.!:>, an a::>solute minimuiil of one #5 rebar 

for every 16 inches of pier circumference should be used, 

• \ b 1 l • • • t z: t #- b •: w1t1l an a so ute iinnun•Jm regu:1.rernen o.. wo ::> re ars per p1·er • 

To insure th3t all void~ in the 
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o[ 5 to G inch~s should be use~. :?i:"'r~ having t:H1 cxtr(~mely 

Sffihll diarn~ter on the o~d~r 
··.·. 

~anr:::rr..~te \vit~ a slump ir. ,~xr:::~ss of 6 inches. ?iers rr.ust b~ 

• 
ti1~ plac<?r:Jent of concret~ • If thi:3 is not 

possible, co~cret~ should be trcmi~d b~low standing wate~. 

A free ~311 af conc=ete in excess of 5 feet ~h6uld be pro-, 

hibi ":80 unless the :.?i 2r diarnet er is l:J rge f;!n ough t.o :=nsu re 
I 

" that t:.~ concret8 \.:ill not cont.:ct t:v: si•3:= h'<!lls during t''he . ·-

fz.ll'' . 

vaids in the ~ide w~lls with concrete • 

for the oc:::u r r:ence of th 2 phenon12non ·knmvn as nerJa ti ve sl<in · 

! . J, 

•! 

frictio:-1. 
/ 

Tbis would affect both the driven pile and drilleb ~ .. .~ . 

If .the potential exist~ '· "· pier ty?es of fo~ndation systems. 
~- l';. 

for cons~lidatio:-1 to occur in the soft materials lyin~ ~~ove 

th~ ~edroc~,. either due to the application of a surcharge 

load at th~ surface or to 3 lowering of the water t~ble: 

th·= c6.asolit33tion c-E this material cou!.d exert a drag, or 

on thg piles or piers penetra~ing 

The magnitude of negative skin friction will depend 

' upon the arno~nt ot consolidation which has occurred and it 

cannot accilrately be ascertained • Ho~ever, ve do not feel 

-l:J- ·-
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·' 
t h a t t h is c u n ~ :-: c c e <l ···a v u. 1 :.H~ on the orccl~ of ·~ 00 psf acting · · 

on the perimeter area of the pi~rs 6r piles. rphis load, 

should it ~evelop, would simply be a~ded directlj to the 
•. . r . I 

loads applied by the E:tructure. As long as there is no 

surcharage load applied to induce consolidation, however, and 

the level of the vla ter tablE:! in the alluvia 1 rna teria ls remains 

constant, this phenomenon is not likely to develop. 

Adequate drainage must be 
.. 
'·' in the founaation area, both during an~ after con-

." ·. 
'I ·, 

st.r•.iction, . to _?revent th2 ponc1ing of .,.;a ter above· t.he ::ounda-

tion materials. The ground surface around the structure 

should be graded such that sur~ace water will he carried 

quic~ly a\·,·ay. f.~ in imum gradient wi 11 be dependent upon 

surface landscaping. Bare or paved areas should have a 

i i. 
minimum gradient of 2%, while landscaped areas should have a ,·:· 

~ . J l 

--~ '' 

I 

minimum gradient of 5% for the first 10 feet from the structure. · , 
; 

Roof drains, if usF?d, must be ca.rried across a 11 backfilled 
. ' 
··:. 

areas and discharged well away from the structure. A 

perim~?ter drain will be required if proper surface drainage 

cannot be a~hieved • 
.. • 

1·lhe:r:-e floor slabs are used, 
•, 
; . 

they should be constructed so as to act independently of all 

structural portioJs of the building. Floor slabs may be 

placed directly on grade or over a compacted gr~vel ~lanket 

-16- ·. 
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foundation ilnd to help· tr;Jns:::er louus, ·.it is· rccc:7i:t.cnde'd that:' 

a reinforced concrete grade be~m be pl~ced continuously 

around the structure resting on the :~iers or piles. This 
( . I 

gr~de beam should be reinforced in such a manner that it is 

capable of carrying its loads over•a clear span ot at least 

15 feet, or half the distance from pier to pier or.pile td 

pile, whichever is greater. 
I 

The horizontal reinforcing re-

~uired in these grade beams should be placed continuously 
I 

~:·around the structure h'ith no ga;:>s or breaks in the reinfor~;ing 
~. · . . 

steel,, 
. . '· .. 

unless specially designed. li'he re f ourida t ion walls 

will ret~in soil in excess of 4 fiet in height, vertical 

rein£orcing should be dP.signed based on an equivalent fluid 

pressure of 45 pcf fer the soil in the active state~ vcids 

should be used to separate the grade beam fromthe underlying 

soil betwee~ piers or piles except at such spots ~equired 
( .' 

for support. 

The soils on this site contained 

sulfates in detrimental quantities. For this reason, a 

sulfate resistant cement such as Type II Cement is recommended 

for use in all concrete which will be in contact with the 

£0~ndation soils. Uncer no circumstances should calcium 
•. :. 

chloride ever be added to a Type II Cement. In the event 

that Type II Cement is difficult to obtain; a Type I Cement 

may·b~ used, providing the concrete is 

-18-
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( It is reco~~ended that the install-

e ' ation of deep fo~ndation systcDs be :continuously innpected 

• 

• 

• 

• 

• 

• 

• 

• 

·.. I . I 

b~ a quali~ied soils engineer or his rcprescnt~tive in ·order 

' to establish that p~oper design be~ring material or ~dequate 

driving ~esistance has been achieved. Additionally, any 

op2n foundation excavations should be inspected prior to the 

p;tacement of concrete to establish that materials of proper 
I . . 

.... <].~.si')n hearins cu_;;:D.citi;~s have been reached and that no soft-· 
·' ". •. 

: • I 

spots• or deb~is are !:>:1::'2Se;lt in the founGa tio::1 c:rea . 

'I".-:o percolation '~-est. borings 

~ere placed on the site nort~west of the building proposed. 

The soil conditions found were essentially the same ~3 those 

found in th~ structural test borings. The sat~rated up9er 
•' 

.;: 

soil~ would not accept water to any reasonable degree and th~ L 

percolation r~te must be reporterl as exceeding GO minutes 

pet inch. Fortunately, a leaching system is_not requ:lred 

on the .site, since· such a system could not be recommended • 

The upper soils o~ this site 

do not provide a good pavement base. The presence of the 

·' SL!.turated zone at 2 feet below the surface v:ill require 
; . 

installation of a capillary break and drain system to prevent 

' 

base course saturation • 

The upper soil itself has.a 
I 

-19-
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·' . . ~ 
Bvccm R value of 11 on the averat_.iG. . • • J 

'Tn~~ 1s c· ... ·, in addition 

to the ~atcr problem. Considering your reqnirerr.ent for 

se~i-trililer (H-20) loacling, a· tot-a:;. pavcinent uystern thickness 

{gravel equivalent} of 17 inchP.s is reqnirerl. 'rhis can be 

obtained in a number of ways. As an example, 2 inch asphalt 

pavement, underlain by 14 i~ches of base c0urse (R~~70} would 

satisfy the requirement. Less expensive aggregates can be 

Gsed under the asphalt provided their R coefficients add 

t5'!?, to u. tct2: g:::-2vel ec;uivalcnt 

i.: 
thici~n~ss o= 17 ancl thut a~ 

.. 
drain is provided . 

!t is believed that all pertinent 

points concerning the suh[;ur:':ace soils on this site have 

been covered in this report. I£ soil types and 
~ .: . corh..l.tl.ons 

'I 

other than those outlined herein are ~ot.ed during construction 
i J. 

on the site, these should be reported to the Laboratory so 

that changes in reco~mendations can be made, if necessary. 

If questions arise or further information is desire~, please 

feel free t~ contact the Laborato~y • 

·. : . 

-20-
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SITE LOCATION 1'1AP 

SCALE 
1"=2000 1 

ADAPTED FROM 
U.S.G.S. 7~ 1 Quadrangles 

;> 
. . ~ 

·-

,. -· 

.1, 

j. 

,· ~ . 

1, 

;-.; .. 

.•. ~ ... ·. 

THE LINCOLN-DeVORE TESTING L ABORATOR'\ 
COLORAD() Co~orodo S;>rings, Pueblo, Glenwood 
Springi, t.~on!rose, Gu~:~ison. 

WYO~JNG= Rock Sprin 
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SITE LOC.Z\TION HAP 

SCALE 
1"=2000' 

ADAPTED FROM 
U.S.G.S. 7~' Quadrangles 

j, 

. ·~_ 

....... 

TI-lE LINCOLN-DeVORE TESTING LABORATOR' 
':OLORAOQ: Colorado S;>r;r:gs, Pveblo, Glenwood WYOMING= Rock Sprir 

Sprir.gs, r.~onlrose, Gunnison. 
·---------·-------·--------------J-=~~~=~.:.::2._::_.::_~=:__---------------
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COLORADO: COLORADO SPR IHGS • 
PUEBLO, GLENWOOD SPn!NGS • 
GRAriD JUNCTION , J,IONTROSE, 
WYOI.IItiG: ROCK SPRINGS 
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GW Well-graded Grovel 

GP ·Poorly-graded Grovel 

GC 

SW 

SP 

SM 

sq. 

ML 

CL 

OL 

MH 

CH 

OH 

Pt 

Silly Grovel 

Clayey Grovel 

Well-graded Sand 

Poorly-graded Scr.·! 

Silty Sand 

C:oyey Sand 

.. 
Lov.-p!oslicily Cloy 

Low-p!c:.!icity o~gan!: 
Sill O<•.:i Cloy 

High-piosfi:ity Sill 

H:gh-~lasticity Cloy 

H;gh- plasticity 
Organic Clay 

Peat 

GW/GM Well- graded Gravel, 
Silty 

GN/GC Well-graded Gravel, 
Clayey 

GP/GM Poorly- graded Grovel, 
Silty 

GP/GC Poorly- graded Grovel, 
Clayey 

GM/GC Silty Grovel, 
Clayey 

GC/GM Clayey Gravel, 
Silty 

SN/SM Well- graded Sand, 
Silty 

; . 
S/1.'/SC Well- graded Sand, 

Clayey 

SP/SM Poorly- graded Sand, 
Silty 

SP/SC Poorly- graded Sand, 
Clayey 

SM/SC Silty Sand, Clayey 

SCISM Clayey Sand, Silty 

Silty Clay 

HOl..~~ U~SCF;iP11CmS: 
::.I-:yj#!-_ __ [[~;-~·1'7-'V'i 

C._i • .'~·c:"c,- !·!..L~l~r.0!_~;!1 

~~;~. CO~GLOM~RATE .o:o:· · ,..._ 

XXX 
XXX 

SANDSTONE 

SILTSTONE 

SHALE 

CLAYSTONE 

COAL 1. 

LIMESTONE 

DOLOMITE 

MARLSTONE 

GYPSUM 

Other Sedimentary 

/ _...\/1/./ 1(;,.!.01.!~ P0~t(C. 
\ I---= 

;,',\ 1,, GRANITIC ROCKS 
/ -/-...-
+++ 
++ +++ DIORITIC ROCKS 

GABBRO 

RHYOLITE 

ANDESITE 

BASALT 

r . I 

Rocks 

TUFF a ASH FLOWS 

BRECCIA a Other Volcanics 

Olher Igneous Ro.::ks 

SCHIST 

PHYLLITE 

SLATE 

METAOUARTZITE 

MARBLE 

HORNFELS 

SERPENTINE 

Other Metamorphic Rocks 

I 

• ~· :I 
I 

Ji~?-.':'::t.... ,.l.'[r;r;;· ... '; Jfl!i 

n ~/12 S1ondord pcnctrolion ~:rive . 

free 
wo1er 

Numbers inci~cle 9 blows to drive 
the spoon 12" inlo <;~round, 

ST 2- Vz" Sheltly thin woll sompte 

W0 Naturol Moisture Content 

Wx Weathered Moteriol 

Free woler tobte 

YONotural dry density 

T_B_- Disturbed Bulk Sample ' -; .t: 

® Soil type related f~ samples 
in report · 

IS' W. Top of formation 
Form. 

~Test Boring Location 

c::J Test Pit Location 

t---zJ...~ Seismic or Resistivity Sto!ion. 
Lineation indicates approir.. 
length 8 orientation of spread 
( S =Seismic, R= Resistivity) 

. i j. 

Standard Penetration Drives ore·mode 
by driving o stondord J.4"split spoon 
sampler into the ground by dropping o 
140 lb_ weight 30". ASTM test 
des. D-1586. ; 

Samples may be bulk, standard split 
spoon (both disturbed) or 2-Vz"l. D. 
thin woll (11undisturbed 11

) Shelby tube 
samples. See log for type. 

.·. 

The boring logs show subsurface conditions 
at the dates and locations shown ,ond it is 
not worronted tho! they ore representative 
of subsurface conditions at other locations 
ond limes. 
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SUMi\V-~.RY C:.HI ET . . ·' 
; .. -· I 

I Soi I Sample ·c4 __ . Test t~o. __ ~S/..9& . 
~ 1-vcation H /':Jg [';lou De. 

J. . ; Do.+ I!!:~ 12 I r3_ [?8 s:. :r:;- 20 
!bring Na. .3 Depth lD' ·(..Tva,) • 

i Sample No. I Tc5tlbJ----- '2,1' ,L I 

--
I ' 

I Natural Water Content (w) 01 
/0 ' 

i Specific Gravity (Gs) 2. 7, . In Ploc:e. Density (7o) {_66_,3 pcf 

~ --
! SIEVE ANALYSIS: 
! ~ 

I Sieve No. % Passing Plastic Limit P .l. C:4.3 % 
1 

1/211 
liquid Limit L. L. 39·2 % ; 

• 1 
-.I 

]II ; rlasticity Index P .I. l:1.9 o/o .. 
I Shnnkage Limit 2. z., 3 __ o/o 
I 3/4 11 Flow lnd2x •.· ' 

l/2 11 
.. 

.SI1ri nkag~ Ra~io __ ·. O' 

4 
. I IOO,O 

/0 
,. 

Vr~ll'mclric Change 01 

10 •I S>t,, l " Li ne:a I Shri nkoge Of 

• 20 88r2 
/0 

40 J'.<L c;-

100 8_o,S 
200 ??.7 MOlSTUR[- DENSITY: ASTM METHOD 

Optimum i\"oi~ture Content- wo % . 
• - 1-/.:n~i mum Dr;: Density -Td: pcf 

California Bearing Ratio (av) % •' 

Swe II- f Days 4, 8 % 

HYDROMETER ANALYSIS: 
Swell ogair.sti~.90psf Via gain 11, I Of 

10 

i j. 

Groin size (mm) % 
,· ~ . 

• BEt\RING: 

t0200 G 2.,.5" Housel Penetrometer (av}____b 000 
. oeso 38.9 

psf . 
Unconfined Compression (qu) psf 
Plate Bearing: psf 
Inches Settlement 

• Consolidation - % u~der· - psf 

PERMEABILITY: 

• . K {at 2cPC) 
Void Ratio 

; 
; . 

Sulfates /"?SV+-. ppm. 

l ·• 

• •· 

I -

SOIL ANALYSIS LINCOLN-DeVORE TESTING LABORATORY 
COLORADO SPRINGS, COLORADO 

' 

• 



I 
.. ·--.. SUMMARY .'-Hf ET • . ._, 

;. ..:• I 
I Soi I Sample ·CL . Testt~o • 2.51.90 t (Lvcaliail Hogr>oo/ 

. 
Dr. I :r:- 2o Do..+~~ IZ I 13 !?8 --

Boring No. 3 Depth lD 1 (r.-z.a,) • 
Sample No. I • .. TcstlbJ _____ E l' L 

-· 
I 

. 
Notur~l \Vater Content (w) o/o ' 
Specific Gravity (Gs) 2.,71 . In Place. Density (To} l_DC!, 3 pcf .. --

"" SIEVE ANALYSIS: 
J 

Sieve No. % Passing Plastic Limit P .l Z4.3 Of 
1 

/0 

liquid limit L. l. J9.2 % ' • 1 1/211 
.: 

rlasticity Index P .I. l:1,9 Of 

I ]II ! 
10 

Shnnkoge Limit I 2.213 __ % 

3/411 Flow lnd;;x •.· 
1/2'_'. Sl.rinl~a:J~ Ra~io __ ·. 01 

4 I Joo,o 
/0 

Vr·,k•mclric Change Of 

10 ., Pt:.,l 
.:> 

li nc-o I Shri nkoge O' 

• 20 8!3.,2 
/0 

40 .P.'! -~ 

100 8_o,S 

200 ??,7 MOlSTUR[- DENSITY: ASTM METHOD 

Optimum /vbisture Content - wo % . 
•c f\A.:~Airnum Dr>· Density -Td: pcf. 

California Bearing Ratio {av) % .. 
Swell· I Days 418 % 

HYDROMETER ANALYSIS: 
Swell agair.st/l..9Dpsf Via gain. lltl 01 

f0 

i j . . 
Groin size (rnrri) % •'.' 

BEt..RING: • 
t02oO ~2.5" Housel Penelrometer {ov}___G 000 
,QQSO 38.9 

psf -
Unconfined Compression (qu)· psf 
Plate Bearing: · · psf 
Inches Settlement 

• Consolidation - Of 
/0 under - psf 

PERMEABILITY: 

K (at 2cPC) 
Void RaHo • •. :. 

Sulfates /7SV-t- ppm • 

. . 

l 
.. 

• : 

- I -
SOIL ANALYSIS LINCOLN-DeVORE TESTING LABORATORY 

' 
COLORADO SPRINGS, COLORADO 
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• ----..-- ----------------------~··------·--------------------··· . . . 
I 

- J 

• ·.-
\ ~U//~MARY ~HI ET 

., 

~ 

i 
Scr )ample Cr.. (.:-:. L"T y) Test hb ._____?::.5 /9(2 . 
•ocation_l:!._o~U.Q.~D~", J :r:-?o Dcr-!-e... I?,./ Is-ba 

~(yp~ bring N'l ._ l D::;plh "1' 
, 

.. 

Sample No. 2. ' I kvl Tes~ l:>y __ 

' 
Natural Water Content (w) 4.~? % ' 

• Specific Gravity (Gs) ~.24 . In Plo!:e D2.nsity (To)_ /08,0 pcf 
--

SIEVE ANALYSIS: 

Sieve No. % Passing Plmtic Limit P .l. g2. I % 

• 1/2" ' 
liquid Limit L. L. 2,2,Q % 

1 rlasticity Index P .I. ?,8 % 
.; 

1'!...._ Shnr.kage Limit zr.s 0/o 
,. 

3/4" Flow Index I,• 

1/2 11 I /OD_._p __ Shrinkage Ratio __ __._% 
4 'I 30, 7. V.::lurnetric Change Cf .10 9 ?, I 

0 

Lineal Shrinkage Of 

20 03 9 
10 

40 .91,~ 

100 8_L1.., 

2CO ?2.,2. MOISTUR[:. DENSITY: ASTM METHOD 

•( Optimum fvbisture Conte~t - wo o;o 
1\-\::Jximum Dr; Density -Td · pcf 

. 
.. 

·California Bearing Ralio (ov) q~ 

S·-t~ell· I Days '2'-,o % 

HYDRC,'v\ETER ANALYSIS: 
Swell ogoinsL2...l.£psf Wa gain /Z,l. %-11-

:Sw .. \\ 1Vh4'-... Jn~d o .•. J~, . I 
I 

.• Grain size (mm) o/o BEARING: 
... ,. 

I .. 
• 0 ~o-o 43,9 \ 

I 0 0.<7"0 Z?,S 
Housel Penetrometer (av}_ 1000 psf 
Unconfined Compression (qu) psf 
Plate Bearing: . psf. • Inches Settlement 
Consolidation4,?% under z..ooo · psf 

PERMEABILITY: 

~ K (at 200C) 
; 
; . Void Ratio 

Sulfates /Soo+ ppm. 
: c 

.. ' 

~- '· " ~ 

- . 
; 

SOIL ANALYSIS LINCOLN-DeVORE TESTING LABORATORY 
COLORADO SPRINGS, COLORADO . 
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SCS·CONS·S 
REV. 11·7l 

U. S. D£f'ARTM£NT OF AGRICULTURE liii 

riLE CODE CONS· 14-5 
SOIL CONS£RVA110N SERVIC[ 

( .! 

~ 
INDIVIDUAL 

' * GROU.P . 

UNIT OF GOVERNMENT 
INVENTORY & EVALUATION 

REQUESTED BY Bob Coburn, C & M Surveyors & LOCATION Junction of Horizon Dr. 
~~eineers for Horizon Drive Complex and I-70 

1 ASSIST ED BY ___ D_an __ L-=-~-~,_s_o_i_l_Co_n_s_erv_a_t_~_· o_n_S_e_rvJ.._._c_e __ _ DATE 6-23-78 

; 

SITUATION: ReQuested preliminary soils information with mapping,·· d·es:criptions, 
.. 

and Pn "'; nP.PT'i n"' interpretations for development. 

: 

i 

.·.· 

I 
' 

' 

:: 

SUGGESTED SOLUTION (S): Bob: See the attached information Eer your request. 

nn d + ~" r-nT'F> n,..; 11-i n"' WR~ done nn f, -22-78 to ascertain whether or not soil -
i"l'>!>h1'T'P<'I h,.,n .-.h<>n,.,.,.n "1iT1f'P t.hP OT'i 17in~1 SOil surve~ wa~ made. Findings are 

'-' 

., .. follows: shale (unconsolidated to consolidated) was found at depths from 

1011 to 3011 over the majority of the tract. There is a fluctuating waier 
I 

table located at 4' or less from the soil surface over the entire tract • 

Engineering recommendations: Slab foundations instead of footing and stem --
wall foundations should be used to minimize ~~ter table and shrink svell 

_h::~7.::n--d"' 'Rn::~-i h::~"1F> r.11qt. ~~" ~ n P.-v:r-F>qq of' standard emounts to increase 
-(:.) . . 
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BILLINGS SILTY CLAY LOAM, 0 to 2 percEm;t slopes, Class lis Land (Be) 

This soil, locally called adobe, is .c:me of the most important and 

extensive in the Grand Valley. It is derived from deep alluvial 

deposits that came. mainly from Hancos shale but in a fe'W places .' 

from fine-grained sandstone materials. The deposits ordinarily range 

from 4 to 40 feet deep but in places e:::ceed 40 feet. The deposits ::' 

have been built up from thin sediments brought in by the streams that 

have formed'the coalescing alluvial fans or have been dropped byi.: 
.! 

the broad ~shes that have no drainage channel. The thickest deposit, 

· ''near Grand Junction, ~as built up by Indian Wash • 

Although, moderately fine textured, this Billings soil permits sue- · 

cessful gro'Wth of deep-rooted crops such as alfalfa and tree fruits. 

·~ i 

Its permeability is normally not so favorable as that of the Mesa, 

Fruita, and P~vola soils. Its tilth and vorkability are fair, but 

it puddles so quickly ~hen vet and bakes so har,d when dry that 

good tilth can be maintained only by proper irrigation and speci~l. 
I i. 

cultural practices. Runoff is slo'W and internal drainage is very 

slo'W. 

.. ;, . . 
: 

... 
.· : 

Like all other soils in the area, this one has a lo'W organic-matter '·· 

content. Under natural conditions it contains a moderate concen

tration of salts derived from the parent rock (Mancos shale} • 

In places, ho~ever, it contains so much salt that good yields cannot 

be obtained. Some large areas are so strongly saline they cannot be 

used for crops. Generally, this soil is ~ithout visible lime, but 

it is calcareous., In many places small ~hite flecks or indistinct 

light-colored streaks or se~ms indicate that lime, gypsum, or salts 

are present. 

Soil limitation~ are classified as severe for local roads and streets 

{poor traffic-supporting capacity; moderate to high vater tables j? 

common}, shallo~ excavations (high ~ter tables common), ind septic 

'tank filter fields (slov perneebility, poor internal drai~ge, 
I 

season~l hi~h ~~tflr table) • 

:· .. 

I 
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PERSAYO-CHIPETA SILTY CLAY LOAMS, 0 to 2 percent slopes, Class IVs (Pa) 

At least 80 percent of.this complex bohsists of Persayo silty clay 

~oam, 0 to 2 percent slopes. The other member of the complex, Chi

peta silty clay loam, 0 to 2 percent slopes, occurs as small irregular 

bodies of light-gray to gray silty clay loam too small to separate 

on the map. These soils are similar ~n'most respects, but they 

~ffer slightly in a fe~. Aside from their color difference - the 

Persayo soil is a pale yellow ~hereas the Chipeta is gray - the Per

sayo has a some~hat higher silt content, a slightly deeper surface 

soil, and a some~~at less compact subsoil. 

. · . 

. . :, 

The 8- to 10-inch surface soil of Persayo silty clay, 0 to 2 percent 

slopes,:. is a pale-yello~ silty clay loam 'that contains a fe~ scattered, 

pale yello~, eas~ly crumbled, shale fragments. Belov this depth 

the shale fragments generally are increasingly more abundant, but 

in places there are not many to depths of 15 to 18 inches. This 

material is hard and compact when it is dry. 'When 'Wet, hovever, 

;it is less plastic than in the Chipeta soil and therefore is slightly 

more permeable to plant roots. The soil is calcareous from the s,ITface 
. ' ~ 

do~vard, althoug'h the lime is not visible. A small percentage of .. ::· 

salts is common,-but the cultivated acreage adversely affected is 

small. A sliggt scattering of pebblelike aggregates of b7PSum over 

the surface is common. Seams of gypsum occur in the underlying shale 

strata. Both soils have developed in place from materials veathered 

from Mancos shale. 

The organic-matter content in both soils is very low. Internal 

drainage and permeability to plant roots are ·slov • 

Soil limitations are classified as severe for sanitary land fill 
(depth to rock, ~lope), septic tank absorption fields (depth to 
rock, slope), rnd sevage lagoons {depth to rock, slope). Limitations 
are modern te to severe for local roads and streets ( shrink-svell;: 
depth to rock and slope), shallov excavations {depth to rock, slope), 
dvellings vith basements (shrink-svell, depth to rock, sl9pe),~d~ell-

ings 'Without basements (shrink-svell, depth to rock, sl~pe.) 
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ROUGH GULLIED LAND, Class VIlle (Rs) _I 

'.C'his land type is the product of erosion, gullying, and gully-bank 

caving of Billings soil material. 

Erosion, facilitated by occasional mountain freshets and surface. 
~ .·~ 

flow of irrigation waste water, continues until a gully has been 1 
• -' 

cut down to the sandy substratum. The small continuous flo\1 of irri-· .. _ ::: _ 
'·' -, 

gation waste water do~ the ~~lly keeps the sandy substratum ~~t during • 
· . . , the irrigation season. Some irrigation water applied on the fields 

adjoining the gully follows animal burrows or seeps down through · 

the soil material until it reaches the sandy substratum. · It then 

trickles out into the gully in small springlike veins and carries the 

saturated sandy material with it. Eventually, the high bank is 

undermined and topples down into the gully. The undergr· ound erosion · 

and caving continually widen· the gully. Some of the gully ._, 

banks are already 50 to 400 yards apart. Unless waste water from i . 

irrigated land is disposed of through corrugated iron outlets, the -~-,·.· 
cropland bordering the gullies gradually caves away. 

Soil limitations are classified as severe for local roadsand streets 

{slopes, flood hazard), shallow excavations (slope~, flood hazard), 

dwellings with basements (steep slopes, erosive soil materials), 

dwellings without basements (steep slopes, erosive soil materials), 

sanitary land fill (clayey textures, flooding, steep _slope.s), septic 

tank absorption fields (slopes), and sewage lagoons (slopes , flood 

hazard.) 

· . 
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• 
FIRE 

'ZONE ZONE 

( 

•• R-1-A 3 

' 

R-1-8 3 

• 
R-1-C 3 

R-1-D 3 
1 
I • 

. 
'I 

R-2 3 

• 
R-2-A 3 

•C R-3 3 

R-4 3 

• 
tr 2 

• sc 2 

B 1 

ER· 2 

• c 2 " 

I 3 

AFT ~ 3 

• ~s 2 

lro ? 

' • 

' 

LEGI::NU A Nil SUMfiARY •r Zllll • Nl; Hr:•; •LUI 'ON:> 
REFER TO l;OMPLETE TEXT t •F MESA CQI.:NTY 

COMPI cED ZONtNtJ RESOLUTIONS FOR llSES \.IIrHIN 7.0N I NG DIS'I tliCTS 

MINIMUM MINIMUM .H.INIMUM MINIMUM MINIMW 
LOT AREA MINIMUM STREET FRONT YARD SIDEYARD REAR YARD 
(BULK) LIJT WIDTH FRONTAGE SETBACKS SETBACKS SETBACKS 

MA too· FT "' PRIMARY PRIMARY 
ONE HI 80 FT BLDG IS FT IILDG 30FT 
ACRE 100 FT 85 FT c 60FT ACCESSORY ACCESSORY 

0 so·FT BLDG SFT ( I!LDG 10 FT 
See Note . (REAR 1/2) 

SAME SAME SA:![ 
1/2 100FT 100 FT AS AS ' AS 
ACRE R-1-A R-1-A R-1-A 

SAME 
6500 60 fT 30 fT AS 10 FT 10 FT 
SQ-fT R-1-A 

6500 60fT 30 fT SAME 10FT 10FT 
SQ-fT AS 

R-1-A 

"'"' SF 1.1000 
SQ,,FT SF 100 FT SF 75 FT SAME SAME PRUIARY 25 FT 
2F 21000 2F 120 FT 2F 120 FT AS AS ACCESSORY lOFT 
SQ FT R-1-A R-1-A (R .. ar 1/2) 

2 SAME SAME 
ACRES 100FT 75 FT AS AS P'UMARY 25 FT 

R-1-A R-1-A ACCESSORY 
10 FT 

BASE 
14000 BASE 85 FT BASE 75FT SAME PRIMARY 12 FT PRII'ARY 20 FT 
~ AS ACCESSORY 5 FT ACCJ;Sf:ORY lOFT 
PER~ PER UNIT PER UNIT R-1-A (Rear 1/2) 
3300 SQ 30 FT 25 FT 

FT 

BASE 
10000 BASE 70 FT BASE 65FT SAME SAME 
PER ~NIT AS PRIMARY 10 FT AS 
2500 SQ PER UNIT PER UNIT R-1-A ACCESSORY 5 FT R-3 

FT 20 FT 15 FT (Rear 1/2) 

MA, HI, .C 
100 FT FM C 

10000 SQ 75 FT 75 FT OR 30 FT 10 FT 20 FT 
FT FM PL 

SUBJ TO 
5 ACRES NONE STATED ADJ USES 20 FT :w FT 

SUBJECT TO 
NONE STATED 10 FT MIN BLDG CODE 20FT 

NONE STATED 20 FT 2•.1 FT 
JJ OVERPLAY 30 FT 20 FT 60 FT ***. (,Q FT "'*"' 

DEPENDS ON USE 10FT SUBJECT TO BUILDHI': CODE 

DEPENDS ON USE 10 FT SUBJECT TO BUII.IHNG CC'DE 

DEPENDS SAME AS 
ON USE ISO FT 50 FT R-1-A 75/25 FT 50FT . 

50FT SUBJ TO 
75 FT 75 FT FM PL BLDG CODE 20 FT 

. 

SUBJECT TO APPROVED DEVELOPMENT PLAN FOLLOWING PUBLIC IIEARINGS 

MINIMUM 
MAX. . FLOOR AREA 
HEIGHT PER UNIT 

30 FT 900 SQ FT 

SAME 
AS 900 SQ fT 
R-1-A 

25 FT NONE 

25 FT NONE 

35 FT 800 SQ FT 

35 FT 800 SQ FT 

"'"' SF 80J SQ FT 
35 FT. 2F 750 SQ FT 

MF 500 SQ FT 

*"' SF 700 SQ FT 
40 FT 2F 650 SQ FT 

MF 500 SQ FT 

• 
' NONE N A 
.. 

35 FT N A 

NONE N A 

&0 FT N A 

NA 

N A 

NONE NONE 

40FT N A 

I 

.. 
; 

. * MA' Major l<rt•Tial 

!LI Minor Arterial 

C Collector 
Q Other Street 

NOTE: All dis
tances from center
line of street 

*"' SF Single Family' 
2F Duplex 
MF Mulifamily 

"'"'"' Where adjacent 
to Residential zone 

f· J. 

i.• ·' 

,, 

j i. 
,. ~-· 

... 
:.,· 

.'. 

·• 

I 

I 
Iii 



.. LEGEND AND SUMf·lARY .. OF GRAND JUNCTION ZONING REGULATIONS • ·• 

MAX ** FLOOR 
FIRE ALLOWED FRONT . SIDE REAR FRONTAGE LOT AREA AREA PER 

:UA, IG USE ZONE HEIGHT SETBACK YARD YARD MINIMUM MINIMUM UNIT --- ~----------~~~--~~~~----~--~~-----~~~--~~--~~~~~----~~~~~----~~~-------

; .. o. 

HEAVY 
COMMERCE 
Sample Us::?: 
LIGHT 
INDUSTRY 

Sample Use: 

HEAVY I 
INDUSTRY 
Sample Use: 

PARKitNG I 
Sample Use: 

1 
Same as 

2 65'* 

I Same as I 
B-3 

c-1 plus 2nd.Hand 
M-50 1 

S-40 1 

C-30 1 

0-25 1 

See sect}on 5 for Parking and Loading Standards. 
f . I • 

Stores, Wholesalers, Auto Repair and Electronic. 

See section 5 for Parking and Loading Standards. 
• 

Same as C-2 plus Indoor Manufacturing,, Concrete Products, Freight Yards 
and truck terminals. 

3 165'* I ~:;e as I See section 
Same as I-1 plus large scale industry 
bulk storage, junk yards. 

5 for Parking and Loading Standards. 
causing smoke and noise, flammable , 

' 
NO BUILDINGS PERMITTED 

Improved 
abutting 

off-street parking to support business, commerce or iitilustry 
a residential zone. 

• J, 

...... 

.· 
! 

HIGHWAY 
ORIENTED 1 .. ·· 2 65' 15' I 15' 

.
1 

5,ooo I 
50' sq. ft. 

Sample Use: Stores, Offices, Restaurants, Motels. 
Processed as a planned development. 

See text for additional uses. 

'D PD 8 

~~wt-· __ f_'~-· -~-~--------~-~-=--~_=_~_=_~_·_~_;_m_!_~_~ __ ~_!_:_:_:_. ;_:_m_~_~_~_=_~_o_p_m_e_n_t_s ___ f_o_r_t_h_e __ u_s_e_s __ a_1_1_o_w_e_d~~ _a_n_d _______ ...,-;_:.· ___ _ 

·Check with Building Inspector. 

M, s, C & 0 are abbreviations for types of streets, Major, Secondary, Collector anJ d·thers. 
Where a block is more than half developed, setback minimums must conform to the est~blished 

e setback. 
' ' 

Setbacks on Ute and Pitkin are 50' 
~· r • 

• 

• •. ; . 

• 
J 

• ·. 

I 

I 
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A GEOLOGIC REPORT ON 

JACK· TREECE LAND DEVELOH.iENT 

MESA CO., COLO • 

by. 

Jack E. Roadifer 

I.OCATION: The proposed development is near the center of section 36, T • 

1 N., R. 1 W., Mesa Co., Colorado about a· mile north of Grand Junction. 

GEOLOGIC FORMATIONS: As indicated on the enclosed geologic map, the sur

face formation in most of this area is the Mancos Shale. In parts of 

the area there is a thin cover of weathered shale, but the un-weathered 

Mancos is very near the ~rface and is the formation on which const

ruction would be done. 

STRUCTURE: The Mancos Shale in this area dips about 2 or 3 degrees to the 

north or northeast toward the axis of the Piceance basin. The near

est fault is along the front of the Uncc;mpaghre plateau about six 

miles to the south. This fault is .inactive. 

GEOLOGIC HAZARDS: There are no geologic hazards related to topography. 

The land is quite flat with a total relief of less than ten feet. 

Drainage is of local origin and no stream drainages cross the area. 

No flooding danger is foreseen. 

CONSTRUCTION FACTORS: The Mancos Shale has a high Shrink-swell potential, 

and special construction techniques would have to be used to assure 

a good foundation. Pilings would probably have to be driven for .. the 

type of construction proposed in the area. A qualified soils engineer 

should be consul ted before construction is begun • 

WATER TABLE: The Mancos Shale is quite impermeable and so a water table 

should not present any particular problem. The proposed land use 

should not result in any large amount of water being added_ to the 

soil and rocks in the area • 

MINERAL RESOURCES: No known mineral resources exist in the area to be 

occuppied by the proposed development. Future oil or gas fields are 

possible in the area, but they cannot be evaluated at this time. 

WATER SUPPLY AND DISPOSAL: .Water will pe supplied by the Ute Water Con

servancy District and will be disposed of by a local sanitation 

I 
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• 

• 

• 

. .. 

district. 

SUMMARY: No_geologic hazards related to topography or stream drainages exist 

in the area. Some construction pr~blems related to the presence of 

the Mancos Shale do exist in the area, but there is no geologic 

reason why this proposed development should not be allowed. 

Subnitted by; 

~vLrh~ 
(nr. Jack E. Roadifer, Geologist 

----~ -- -
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Moncq~. Shale is the 
surfoc e · formation 
except for thin alluvium 
along washes ~. 

JACK TREECE DEVELOPMENT 
MESA CO., COLO • 

SCALE a• = 2,000' 
.l 

8 '{! Jock E. Roodlfer 

JUNE 26, 1978 
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C-E Maguire, Inc. 
Combustion Engineering, 
760 Horizon Drive 
Grand Junction, Colorado 81501 

Tel. 303/243-7569 

c~~ . 
e L~MAGUIRE 

• 

• 

• 

Architects • Engineers • Planners 

DATE: June 23, 1978 

TO: Hesa County Planning Commission 
Colorado Department of Health 

Gentlemen: 

• 

A gamma radiation survey \·las conducted in compliance \'lith Senate Bill #35 as 
a portion of our client services. The following information is presented as 
details of this survey. 

Proposed Building Site 
Location/Description Horizon Drive Commercial Village (10.2 acres) 

01mer 1 s Name Treece Land Investments 
I 

O~·mer 
1 
s Address 2323 N. 7th St., Grand Junction ,CO 81501 

----------------~-------------~------------------------
e c··. Survey ··'Requested by C&f4 Surveyors & Engineers, Inc. - L. Musgrove 

• 

• 

• 

• 

• 

( ., 
~-, 

Date of Survey 6/23/78 Survey by J. Tell Tappan 

Instrument Typa Mt. Sopris Hodel SC-129 Seri a 1 Number 300 ------------------CALIBRATION: cross calibrated with gas proportional ionization chamber 

SU?.VEY RESULTS (See attached plat map) 

(XX ) All meter readings less than 0.02 milliRoentgen per hour 
(20 micro R/h). No tailings indicated • 

(_) Highest reading bet\·leen .02 - .04 milliP.oentgens per hour. 

( ___ ) Some readings greater than .04 milliRoentgens per hour. 

( ___ ) Gamma radiation coming from adjacent area • 

(_. _) Tailings deposits indicated • 

I 

I 



• 
Page 2 

c· Description of Deposit NONE . -----------------------------------------

RECONt·lENDAT IONS: • 

• 

• Respectfully submitted, 

•c. 

--

C-E f:lAGUIRE, -INC. 

~IS'- (..&). n--.,._._cL-_v~ 
~ 

Gordon W. Bruchner, P.E., L.S. 

GHB:ymc 

Enclosures: Plat Map 

• cc: 1 -Client \'//enclosure 
1 - Fi lc \'1/encl osure 

• 

• 

• 

·-

• 
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/\p r i l ll , l 980 

~1r. Bob Coburn 
C&M Surveyors & Engineers 
65G 31 Road 
Grand Junction, CO 81501 

Dear Bob: 

( _'.: 

• 

RE: Horizon 70 Park Subdivision 

rr. Colorado 81501 

As requested, I have reviewed the detailed construction plans for streets and storm 
drains as submitted on April 8, 1980, and have the following comments: 

1. The plan should be stamped and signed with your P.E. 
2. Add the wording concerning City General Contract Conditions to the notes 

as discussed in my office on April 8. 
3. The cross-pan should be 5 ft. wide instead of the 3 ft. shown. 
4. The pavement edge radii at Horizon Drive should be 25 ft. as per City 

Standard ST-l'for street intersectins1 with an arterial street. 
5. Show a detail of how the curb will he rnoclifif~d at the cross-pan to 

allow the drainage thru to the catchbasin. 
6. The pavement design of August 28, 1978, is acceptable and approved for 

construction. 
7. The revised intersection geometry which basically is a 48 ft. mat with 

no median is acceptable. 
8. The street typical section (50 ft. cross section) and the grade is 

acceptable. 
9. I do not understand the reasoning behind the proposal to delay improving 

the cul-de-sac until Lot 4 is developed. I am by copy of this letter 
requesting written direction from Karl Metzner on this matter. 

10. The revised street geometry has the curb, gutter and sidewalk cutting 
across the northeast corner of Lot 2. Since it is not our policy to 
construct public streets on private property, the required additional 
right-of-way must be dedicated either by deed to the City or by plat 
revision. These plans are not approved until this right-of-way is 
furnished. 

11. Since the revised geometry may be of interest to Colorado Division of 
Highways, their approval should be obtained. 

12. As discussed with you and your clients, the street will not function 

I 
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ee 
l'a<Je 2, Mr. Bob Coburn 

safely unless and until the medians on Horizon Drive have been 
modified. This submittal did not include any plans for those 
median changes. When those plans are prepared, they should be 
submitted to me for review and approval. Because of the potential 
traffic hazards, I will not accept th~ i mprovernents for the Horizon 
70 Park street nor will the street be opened for public use until 
the Horizon Drive medians hav~ been physic~lly modified. 

\tihen the above comments have been addressed, please submit a revised plan print and 
consider the plans for to be approved by this office for construction. 

Very truly yours, 

J 
\ ) .. I .·I ) J/) 
\(~·<\<•vlJl· /;C.,~~: 

l~o n a l d P. R ish , P. E. 
City lngineer 

cc: BrtJgclon 
~1c tzner 
Patterson 
Wysocki 

I 
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Mr. Robert Coburn 
C & M Surveyors & Engineers 
2820~ North Avenue 
Grand Junction, CO 81501 

Dear Bob: 

Cily of Gra.nd ,Junction. Colorado 81501 

:
10

)(\ ~,Jorth F1fth St. 303 243-2633 

October 6, 1980 

Re: Horizon/70 Subdivision 

The street and storm sewer constructed in the above subdivision 
have been final-inspected and apparently all deficiencies noted 
in the prior inspection have been corrected. We have received 
the required construction test results and the as-built drawings 
which acknowledge the facilities have been constructed in accor
dance with the approved plans and specifications. We received the 
power-of-attorney for future street improvements to Horizon Drive 
and the median modifications have been completed as agreed. 

The cul-de-sac ai the west end of the street has been graveled 
only as a temporary treatment. It is understood, based on my dis
cussion on the site with Mr. Treece on August 25, 1980, that he 
is responsible to construct the permanent cul-de-sac with curb, 
gutter, sidewalk and asphalt pavement as shown on the approved plan 
when Lot 4 is developed but in no case later than two (2) years 
from today. I am by copy of this letter advising the Development 
Department and requesting their concurrence with this proposal. 

In light of the above, the street and storm drainage facilities 
f o r H o r i z o n I 7 0 S u b d i v i s i o n a r e a c c e p t e d by t h e C i t y · e x c e p ·t f o r t h e 
remaining cul-de-sac construction, and we are now responsible for 
the maintenance of those facilities. 

Thanks for your cooperation in these matters. 

cc - John Kenney 
.Bob Bright 
Jim Patterson 
Jack Treece 

' File" 

V e~ t r u} y ~our) s , 

i\ . .__,.· I' 1' , )1 I ~ .. I/ / ,..., v I 

./ -<1· .,,_.i!L ~ · ·· .zf:... 
R nald V ish, P.E. 
City Engineer 

I 

I 











':~~~~'::f~i~~~r~?i~~~;:::r:"·~~,·~~:•-~~···,~~':''~:gF'>·7·':~. ~"·: ::::~~~~~~~~~Z':~,;~;< 

.• ::;~ f,;~:4. '' !'·-

Re;•,~«ctffi~j,y;:. ~~~bdltd«. 
'LElGB, SCOTT .• CLBARYI 'tNC. 
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TABLE 1 

ESTIMATED TRAFFIC GENERATION 
GRAND HOTEL/OFFICE COMPLEX 

Grand Junction, Colorado 

Daily Trip Vehicle- Peak-Hour Vehicle TriEs 
Proposed Building ' Generation Trips AM 
Land Use Size Rate (1) Per Day Enter Exit 

10.5 trips 
Grand per occupied 
Hotel 

.. 280 rooms 2,352 ( 2) 130 65 room 

12.3 trips 
Office per 
Complex 76,000 s.f.(3) 1,000 S.F. 935 141 26 

TOTALS 3,287 271 91 

(1) Source: "Trip Generation: An Informational Report": Institute of 
Transportation Engineers, Second Edition, 1979. 

<2> Assumes 80% average weekday occupancy. 

(3) Estimated leaseable floor area. 

PM 
Enter Exit 

80 83 

26 140 -
106 223 

• 

• 
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Figure 2 
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GeneraTed by Grand Hotel 1 Office Complex 
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28 1982 

Colorado 81501 
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The Grand Hotel 

21 1982 
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559 White, Room 60 
Grand Junction, 81501 

Karl Metzner 
Bob Goldin 

Traffic 

Seracuse Lawler & Partners, Inc. Jack Lawler 
Kim Prentice 
Diane 

Staff Review of Site Plan Refinements. 

Sanitation ( 
considerations. 

stall appear too narrow on 

re: trash and 
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to local standards; should be indicated on for 

access from stalls to 

3 Aisle width should be 24' minimum. 

road width should be indicated and width 
. ) 

5. Pole should be 20' 

Indicate future access to office II) • 

7. distance for vehicles should be considered in 
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• • EXHIBIT A 

~ 

THIS EASEMENT is made and entered into by and between the WALKER FIELD, 
COLORADO, PUBLIC AIRPORT AUTHORITY, a body corporate and politic and constituting 
a political subdivision of the State of Colorado, hereinafter called GRANTEE, 
and -::JA'i ]_,, \<J.-utNE 

hereinafter, GRANTOR; 

WHEREAS, Grantee is the owner and operator of Walker Field Airport situated 
in the County of Mesa, State of Colorado, and in close proximity to the land 
of Grantor, and Grantee desires to obtain and preserve for the use and benefit 
of the public a right of free and unobstructed flight for aircraft landing 
upon, taking off from, or maneuvering about said airport; and 

~~EREAS, Grantor is the owner in fee simple of that certain parcel of 
land situated in the County of Nesa., State of Colorado, to wit: 

NOW, THEREFORE, in consideration of the sum of One Dollar ($1.00) and 
other good and valuable consideration, the receipt of which is hereby acknowledged, 
the Grantor, for himself, his heirs, administrators, executors, successors 
and assigns, does hereby grant, bargain, sell and convey unto the Grantee, 
its successors and assigns, for the use and benefit of the public, an easement 
and right of way appurtenant to Halker Field Airport, fnr the passage of all 
aircraft ("aircraft" being defined for the purposes of this instrument as any 
device known or hereafter invented, used or designed for navigation or flight 
in the air) by whomsoever owned and operated, in the navigable airspace ~hove 
the surface of Grantor'~ Property to an infinite height above said Grantor's 
property, together with the right to cause in said airspace such noise and 
vibrations, smoke, fumes, glare, dust, fuel particles and all other effects that 
may be caused by the normal operation of aircraft landing at or taking off 
from or operating at or on said Halker Field Airport, and Grantor hereby \.;aives, 
remises and releases any right or cause of action which Grantor now has or 
which Grantor may have in the future against Grantee, its successors and assigns, 
due to such noise, vibrations, smoke, fumes, glare, dust, fuel particles caused 
by the normal operation of such aircraft. 

FURTHER, Grantor hereby covenants, for and during the life of this easement, 

that Grantor: 

(a) shall not hereafter construct, permit or suffer to maintain upon said 
]and any obstruction that extends into navigable airspace required for use 
of said airport run~ay surfaces; (Navigable airspace is defined for the purpose 
of this instru.1nent as airspace at and above the minimum flight altitudes, in
cluding take off and landing, as prescribed in Federal Aviation Administration 
Federal Air Regulations Part 91, and as such regulations are amended.) 

(b) shall not hereafter use or pe1~it or suffer use of said land in such 
a manner as to create electrical or electronic interference with radio co~~uni
cation or radar operation between the installation upon \~alker Field Airport 
and aircraft or to make it difficult for flyers to distinguish between airport 
lights and o~hers or to result in glare in the eyes of flyers using the said 
airport, or to impair visibility in the vicinity of the airport, or otherwise 
to endanger the landing, taking off or maneuvering or aircraft. 

I 
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• • 
Grantor agrees the·aforesaid covenants and agreements shall run with the 

.land for the benefit of .Grantee, its successors and assigns, until said airport 
shall be abandoned and shall cease to be used for public airport purposes. 

IN WITNESS WHEREOF, the Grantor has hereunto set his hand and seal on 
this~ day of June , A.D. 19 82 . 

STATE OF COLORADO ) 
PITKIN ) ss: 

COUNTY OF HXK ) 

The foregoing instrument was acknowledged before me this //+~day of 

June , A.D. 19~, by Jay R. Kuhne by Ralph 
Braden his attorney-in-fact. 
My CL'ID~ission expires: 1-21-85 

-------=~~~-------------------

Address: 601 E. Hyman Avenue 
Aspen, CO 81611 

Notary blic 

-2-

RECEIVED MESA COUN'rY 
DEVELOPMENT DEPARTMEN'l' 

JUN 15 1982 
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CITY - COUNTY PLANNING 

grand junction-mesa county 559 white ave. rm. 60 grand jct.,colo. 81501 
A 

0 · 'lmcC\~ (303) 244-1628 

October 22, 1982 

Mr. Bob Perletz 
SLP 
Equitable Building, Suite 714 
730 17th Street 
Denver, CO 80202 

Re: Hilton Hotel Landscape Plan 

Dear Bob: 

Having reviewed your landscape plan received October 19, 1982, I take no 
exception to the plan with the fo ll m'li ng recommendations: 

1. Make sure no sight distance problems are created at the intersections 
in regard to the proposed berms and species. 

2. I would recommend sending this landscape plan to the City Parks Depart
ment for their review as to specific types if you have not already 
verified it. 

3. Verify with Bookcliff Country Club as to the layout proposed. 

4. Discuss the method and responsibility of landscape and open space 
maintenance (i.e. sprinkler system anticipated etc.). 

I appreciate your follow-up in regard to the Hilton Hotel project. It 
should be a fine asset to our community. 

BG/mm ~-/_ .. 

xc:·~ 
City Parks Dept. 

I 
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A88Efi8t;F" TO PLAN SET NO .::(JI/3. 

" RECEIVED MESA COUNTY I . 
DEVELOPMENT DEPARTMENT 

JUN 2. 11982 
ADJUSTABLE VALVE BOX 

CLOW CHALLENGER FIRE 
HYDRANT MODEL 50CI OR 
AN APPROVED EQUAL 
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42" MIN 

IO"x 10"x s" TEE 

(HxHxMJ) 
6'~s" REDUCER 

6" GATE VALVE 

( F x F) ~- ~-

( F x MJ) --

s" D. I PIPE 
'(MJ W/RETAINING 

GLANDS) 

ALL METAL PIPE, VALVES, FITT!NGS 8 APPURTENANC~S SHALL BE 
WF<f\PED WITH POLYETHYLENE MATERIAL PRIOR TO BACKFILLING 

1/4"x 2" I STEEL STRAP 
MIN I /4 C Y WASt1r 
GRAVEL -11/=.:'r;. 

6"x 18" SPOOL 
( F X F) 

1/4 C.U. THRUST BLOCK 
MIN. WEEP HOLES SHALl 

NOT BE COVEREf'i WITH 

CONCRETE 

TYPICAL FIRE HYDRANT DETAIL 
JUN 161982 

& 
SUF'ERCEDES DETAIL 3 - SHEET C I 2 JUNE 16, I 98 2 
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Architecture 
Planning 
Landscape Architecture 
Interior Architecture 

2 June 1983 

Mr. Bob Goldin 
Grand Junction Planning Department 
559 White, Room 60 
Grand Junction, Colorado 81501 

RE: GRAND JUNCTION HILTON 
LIQUOR LICENSE APPLICATION 

Dear Bob: 

fJ StJ -IJ 

gsooooo 
Terracentre, Suite 300 
1100 Stout Street 
Denver, Colorado 80204 
(303) 623-7031 

RECEiVED 
JUN 071983 

CI1'Y • COti~l'TY 
PLA~ING DEPART~!KTW 

I ~~1J"'tr,"<'"'!ni.!'t'.T~• •• M,' 

The Gram Junction Hilton is applying for a liquor license, aoo the followirg 
is the updated information you requested regarding the facility. 

A full service hotel, the 269-room Grand Junction Hilton houses a Coffee Shop, 
Specialty Dining Room, lobby Lounge aoo Cocktail Lounge, as well as banquet 
aoo meeting roan facilities. Actual seating aoo building code capacity for 
these functions are: 

COFFEE SHOP 
SPECIALTY DINING 
LOBBY LOUNGE 
COCKTAIL LOUNGE 

SEATING 

96 
124 

66 
122 

CODE 

125 
174 
128 
174 

The interior design of the hotel is that of a high quality establishment, with 
generous square footage allowed for each person: which accounts for the low 
number of actual seating proposed. 

The banquet wing houses the following: 

SEATING CODE 

THE GRAND BALLROOM 500 714 
COLORADO ROOM 21 21 
MESA ROOM 21 21 
CENTENNIAL ROOM 21 21 
MT. GARFIELD ROOM 22 22 

I 

I 
Iii 



Mr. Bob Goldin 
2 June 1983 
Page Two of Three 

• 

Projected employment will vary accordin;J to the occupancy of the hotel, and 
for different shifts. According to the hotel operator, the best "guestimate" 
would be: 

DAY SHIFT* 6:00 AM- 4:00 PM 

Front Desk 2 
Administration 4 
Coffee Shop 5 
Lobby Lounge 6 
Laundry 17 (if full occupancy) 
Kitchen 4 

EVENING SHIFT* 4:00 PM - 2:00AM 

Front Desk 2 
Specialty Dining 5 
Cocktail Lounge 6 
Lobby Lounge 3 
Coffee Shop 3 
Kitchen 4 

NIGHT SHIFT 2:00 AM- 6:00 AM 

Front Desk 1 
Cleaning 2 
Security 1 

* Note: Banquet employees (waitresses, busboys and kitchen) will be added as 
necessary). 

At the time of the review process of this development plan, we were instructed 
to calculate our parking needs as follows: 

SEATING PARKING 

1 0 269 Rooms 269 
(1 space per room) 

2. Restaurants 220 37** 
( 1 space per 3 seats) 

I 
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Mr. Bob Goldin 
2 June 1983 
Page Three of Three 

3. lounges 
(1 space per 2 seats) 

4. Banquet and Meeting Rooms 
(1 space per 4 seats) 

SEATING PARKING 

188 47** 

605 51** 

Required Parking 404 

At your direction, it was assumed that 50% of the guests of the restaurant, 
lounge, or banquet areas would be staying in a roan at the hotel, so the 
requirement was divided in half. 

Required Parking: 404 
Provided Parking: 450 

In addition, the undeveloped north portion of the site adjacent to Bookcliff 
Country Club may be temporarily used for overflow parking, if necessary. 

I hope these figures satisfy your needs fbr the current status on the 
facilities and services offered at the G.J. Hilton. If you have any concerns, 
please feel free to contact me fbr clarification or additional information. 

Sincerely, 

=c~ 
Diane Smucny ~ 
DS:lh 

cc: Ralph Braden, CEC 
Jay Kuhne, CEC 
Andy Hecht, Garfield & Hecht 
Tony Verrhardt, Innco 
Kim Prentice, SLP 
John Taylor, SLP 

81/1119.01 GA 
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REVIEW SHEET SUMMARY 

FILE# 50-81 

ITEM The Grand Hotel/Office complex DAtE SENT TO REVIEW, DEPT·-----

Final Development Plan DATE DUE _...!4t,.,/~lw4'*..,~/8D...J..J __ 

PETITIONER Creative EQuity, {Aspen, CO), 714 EQuitable Bldg 1 Denver, CO 80202 
(Seracuse Lawler & Partners, Inc., Denver, CO) 

LOCATION NW corner of I-70 & Horizon Drive 

DATE REC. 

4/14/81 

4/14/81 

~/14/81 

4/14/81 

4/14/Bl 

4/15/81 

AGENCY 

City Utilities 

City Fire 

City Police 

Mt. Bell 

City Engineer 

G.J. Drainage 

COMMENTS 

Normally service taps are not allowed into man
holes. Since these are 8" service taps and the 
one from the office building is on a dead end 
line, these taps into the manholes will be 
allowed provided an invert is provided in the 
manhole bottom to accommodate flow from the 
taps. 

This plan will be okayed under the stipulation 
that these buildings are both fully sprinklered. 
Also we will require one more fire hydrant at 
the rear of the building that will be accessable 
to the rear of both buildings. We will okay 
your figure on the fire flow you figured. 

Any additional traffic controls? 
Horizon Drive traffic problems increase? 
Security lighting not shown? 

We have no comments or requests. 
The hotel &. office building will tentatively 
be served from the west thru the 15' easement 
along the west line. 

The existing 24 inch storm outlet from I-70 at 
the southeast corner of the hotel must be 
accoliiitlodated. It looks like they missed it but 
it presently just outlets into the field. 30 ft. 
wide easements should be granted on all storm 
sewers centered on the pipe. A 20 ft. wide 
easement centered on the sanitary sewer should 
be granted. Detailed construction plans should 
be submitted to me prior to construction for 
the sanitary sewers and storm sewer system 
components. :somehow the storm runoff should 
be controlled along the northwest edge to 
direct the flows from the paved areas from not 
going onto the adjacent property as implied 
by arrows on their Drainage and Utility Plan. 
This is a large paved area and increased runoff 
will probably be significant. The Drainage 
and Utility Plan is not clear about the extent 
of the offsite storm drainage piping down the 
Horizon Channel. A 10 ft. easement is mentioned. 
We have consist~ntly secured 30 ft. wide 
easements on Horizon Channel piping and I 
recommend that here also. The piping and 
securingof easements should be by this developer. 
I take no exception to those storm drains 
shown but do reserve comment on the sizing 
until storm runoff calculations and maps showing 
drainage basins are submitted. These should be 
submitted when the detailed construction plans 
are submitted for my review and approva1 prior 
to construction. 

Out of district. 

I 

I 



File #50-81 

4/15/81 

4/15/81 

4/16/81 

4/17/81 

4/28/81 

The Grand Hotel/Office Complex 
Final Development Plan 

Page 2 

City Parks & 
Recreation 

Public Service 
Electric & Gas 

Transportation 
Engineers 

Staff Comments: 

Red Oak and White Pine probably will not do 
well in the heavy shale that is laden with 
salts of various kinds. Consider Shademaster 
Thornless Honeylocust, Japanese Pagoda Tree 
or Cottonless Cottonwood for substitues for 
Red Oak. None of the substitues except Shade
master Honeylocust will be acceptable as an 
entry statement. • 
All plant materials listed are medium to high 
water users. I can foresee a day when we have 
to choose between people and plants receiving 
water. I appreciate the effort that has been 
expended on this landscape plan; basically it 
is very good. I do not think that anyone who has 
not lived here for a period of time fully 
understands the stress our climate puts on 
plants. I feel very strongly that a minimum 
water policy needs to be set forth to limit 
the use of "typical landscape plants" in areas 
such as the Horizon Drive strip. There are 
dryland plants available in the landscape 
industry now and I see no reason we should not 
encourage their use. 

Electric: No objections to "Final Development;" 
customer to contact P.S.CO. for service point 
locations. Will request an exhibit type easement 
at time of construction. THI 4/8/81 
GAS: Plat #836-849. No objections. Customer 
to contact P.s.co. for meter location. KF 4-11-81 

It will be difficult, at best, to use some of the 
parking spaces in the north corner behind the 
office building. 
It is very good to see bicycle parking facilities 
provided. However, their locations as shown 
would require bicyclists to go between parked 
cars to get to the racks. A change in location, 
but still in a visible area, would improve their 
accessibility. Service access to the office 
building seems circuitous and would require 
difficult maneuvers for trucks. 

Lighting scheme. 
Direction parking aisle near lobby. 
Trash pick-up. 
Employee parking designated. 
Curbing or blocking in parking lot. 
Cul-de-sac (vacate?). 
Fire access for office, turn around - as per fire. 
Traffic impact generation needed - ADT. 
No large growies near entry (block vision) • 
Signage details - to be reviewed. 
Truck loading area, (access curve to sharp?). 
No need for POA - already have it. (Got it when 
platted). 

Overflow parking (adjacent property?) needs 
addressing 

*Construction must begin within 1 year of 
approval. 

PRICE/DUNIVENT PASSED UNANIMOUSLY A MOTION TO RECOMMEND APPROVAL 
TO THE CITY COUNCIL OF #50-81, DEVELOPMENT IN H.O., THE GRAND 
HOTEL AND OFFICE COMPLEX, SUBJECT TO STAFF COMMENTS: THAT THE 
PROBLEMS OF TRAFFIC, SIGNALIZATION OF THE INTERSECTION, AND 
ACCESS BE RESOLVED WITH THE CITY ENGINEER. 

I 
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• WALKER FIELD, COLORADO 
PUBLIC AIRPORT AUTHORITY 

THIRD FLOOR 
TOWER BUILDING, WALKER FIELD 

Grand Junction, Colorado 81501 

Telephone (303)-243-3695 

April 17, 1981 

Mr. Bob Bright 
City/County Planning Dept. 
County Courthouse Annex 
Grand Junction, Co. 81501 

• 

Re: The Grand Hotel/Office Complex 
Final Development Plan 
(Intersection of I-70 & Horizon 

Dear Mr. Bright: 

BOARD OF COMMISSIONERS 
MAXINE ALBERS, Chairman 
LOUIS R. BRACH 
RICK ENSTROM 
DALE J. HOLLINGSWORTH 
MIKE KELLY 
BILL O'DWYER 

AIRPORT MANAGER 
PAUL D. BOWERS 

Please consider the following as review agency comments 
from the Walker Field, Colorado, Public Airport Authority 
regarding the above referenced development. As this struc
ture is very close to the downwind arrival pattern for air
craft landing at Walker Field, consideration of these con
cerns is rather important. 

l. Control of skyward lighting, electronic signal gen
eration or interference, smoke and/or dust genera
tion, and antennae or other radio/T.V. tower struc
ture height should be carefully controlled. Also 
noise, vibrations, and fumes from aircraft over
flight may cause a nuisance. Therefore, an aviga
tion easement recognizing these restrictions and 
overflight problems should be required. 

2. Building height at approximately 100' at ground level 
does not physically penetrate navigable airspace 
height requirements, but because of the structure 
proximity to traffic patterns, it is probable that 
some adjustments may be made. Certainly this will 
need to be addressed with the Federal Aviation Admin
istration, wherein FAA height approval is required 
under Federal Air Regulations Part 77. Specifically, 
the developer/builder must submit FAA Form 7460-l, 
Notice of Proposed Construction to the Denver Region
al office. This should insure notice on affected 
navigation charts. 

I 
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/ Mr. Bob Bright ~ Page 2 • April 17, 1981 

3. Vehicular traffic generation on Horizon Drive, the 
primary acces.s to the airport is also affected. 
This particular hotel/office complex, although 
relatively large, isn't necessarily the additional 
"straw_that breaks the camel's back", so to speak, 
but the synergistic effect of these multiple Horizon 
Drive area developments is creating a severe vehicu
lar congestion problem o~Horizon Drive. -Correction 
of this problem does not lie with only this develop
ment, but rather overall improvement to the Horizon 
Drive roadway itself. Also, the I-70 entrance/exit 
is adjacent to this development. Therefore, the 
Airport Authority would recommend a careful review 
of the development traffic access/flow onto Horizon 
Drive. 

Also, as you requested, I am returning the Final Plat 
Plan booklet that accompanied this packet. Your considera
tion of the above will be appreciated. 

Sincerely, 

Paul D. Bowers 

PDB/mm 
Encl: Final Plat Plan Booklet 

I 
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