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REVIEW SHEET SUMMARY 

FILE# 46-80 

ITEM DEV in H.O. AIRPOR~T~S_.I~N~N ______ _ DATE SENT TO REVIEW DEPT. 7-02-80 

DATE DUE 7-1 4-80 

PETITIONER --~L~o~u~iBs~e~F~o~r~s~t~e~r--------------------------------------------------------

LOCATION Lot 4, Homestead Sub.- 737 Hodzon Dr, 

DATE REC. 

7-02-80 

7-10-80 

7-10-80 

7-14-80 

7-14-80 

7-16-80 

7-16-80 

AGENCY 

TECH REVIEW 

CITY FIRE 

G.J. DRAINAGE 

CITY ENGR. 

UTE WATER 

TRANS. ENG. 

PARKS & REC. 

COMMENTS 

None 

One existing hydrant at N.E. corner of 
lot 2, additional onsite hydrants required 
on an 8" looped line. Hydrants to be 
located at N.& corner of lot and S.W. 
corner of lot. Recommend installation of 
water lines and hydrants prior to beginning 
construction. Hydrants should be at least 
40' away from building. 

Out of District 

How close will that building be to the 48 inch 
storm drain and the easement therefore? It 
should not be allowed in either. I assume the 
48 inch relocated concrete drain will be con­
structed prior to the building. 
The submittal doesn't indicate how the site 
grading and drainage will be. 

No objection to development. 
Ute Water can serve water needs from existing 
lines in Horizon Drive. A "Peak Demand-Data 
Sheet" will be necessary in order to determine 
proper meter and service line size. 

53° angle parking is not standard. Parking 
stall depth and aisle width on the north side 
is not adequate. Two way drive by North Pl. 
has no dimensions. It appears to be only about 
13' which is too narrow. Last parking stall on 
south side by trash area is not usable. 

Very questionable choice of trees. 
Quercus palustris--Pin oak native of moist 
bottomlands(Ohio River Valley) does not do well 
in the alkaline soils along Horizon Drive. 
Becomes chlorotic (yellowing foilage) in soils 
with ph above 7.0. Beautiful tree in the 
right place--this is not it. Possible substitues 
Hackberry, Shademaster Locust, or Summit or 
Green Ash. 
Incense Cedar--to my knowledge it is not hardy 
here. Native habitat Oregon, Northern California 
& Sierra Mountains that receive much more mois­
ture! than we do here. Also the elevation 
may be a limiting factor. Because of our extreme~ 
ly low humidity and hot drying winds, our ever­
greens are limited. Austrian & Pinyon Pines, 
Blue Spruce and Rocky Mt. & Eastern Red Junipers. 
Ajuga is not a good ground cover for exposed 
areas. Snow-in-Summer, Goutweed or Silver Mound 
are better sunloving & drought tolerant ground 
covers. 
European Mt. Ash (Sorbus aucuparia) does not like 
the heavy clay that occurs in this area, pre­
fers sandy well drained soil. Either amend the 
soil or do not expect much success. 
Very messy tree for along walkways and is highly 

• 
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DEV in H.O. AIRPORT $ INN Page 2 

susceptible to borers. 

7-18-80 MT. BELL No comment 

STAFF RECOMMENDATION 
Recommend approval subject to comments. 
Utilize 25' common access adjacent to north. 
Inadequate distance for two curb cuts as per Horizon Drive policy--should 

be limited to north curb cut only in cenjunction with common access. 
Indicate handicapped parking. 
Indicate drainage. ~ 
South parking isle-width of isle is only 23'--minimum width for 90° parking 

configuration is 25'. 
North side parking configuration inadequate (shows 13' isle with curb on 

north boundry). Should design in conjunction with 25' common access on 
north. 

Trash area is inaccessable. Should be redesigned to meet Public Works 
needs. 

Show office location and sign location. 
Give sign height, type, and size. 
Landscaping adjacent to curb cut should not penetrate line of sight of 

egressing or ingressing vehicles--height of plantings should not exceed 
2.5' 

Drainage should be handled as per staff comments on Homestead Subdivision 
("2. detailed construction plans for piping of Horizon channel should 
be submitted tothe City Engineer for review and approval prior to con­
struction of improvements".) 

7-16-80 

7-17-80 

7-29-80 

PUBLIC SERVICE Electric: Subject to approval of Final Plat of 
Homestead Subdivision. Cost to relocate or 
underground existing overhead power lines across 
property to be in accordance with PSCo. Rules 
& Regulation on file with Colorado P.U.C. 
Gas: No objection, Subject to approval of 
Final Homestead Subdivision Plat and necessary 
easements to provide service. 

UTILITIES Consideration should be given to re-designing 
the trash area and the two adjacent parking 
spaces so that a trash truck can service the 
trash tank and to eliminate parking movement 
conflicts. 

GJPC - FLAGER/SIMONETTI PASSED 4-0 A MOTION TO RECOMMEND 
APPROVAL TO THE CITY COUNCIL OF # 46-80 DEVELOPMENT IN 
H.O., SUBJECT TO STAFF COl1MENTS AND THE FIRE DEPART­
MENT RECOMMENDATIONS FOR ACCESS, REDESIGN OF THE 
TRASH PICK-UP AREA, SIGN LOCATION AND SIZE, AND THE 
ADDITION OF HANDICAPPED PARKING RAMPS. 
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REVIEW SHEET SUMMARY 

FILE NO. 46-80 DUE DATE --~3~/1~2~/8~2~---

ACTIVITY 130 Seat Restaurant in Airport Dollar Inn & 56 Room Addition to Hotel & 
Convenience Store 

PHASE ACRES __________ _ 

LOCATION 733 Horizon Drive, Grand Junction, CO 81501 

PETITIONER Louise For·ester 

PETITIONER ADDRESS 737 Horizon Drive, Grand Junction, CO 81501 

ENGINEER ------------------------------------------------------------------------

OVERALL CONSIDERATIONS 

0 0 OVERALL COMPATABILITY 

0 0 CONSISTENCY 

0 0 AC.JACENT PROPERTY 

0 0 CHANGE IN THE AREA 

0 0 TRAFFIC IMPACT 

g 
~ 
"' " " 

; 
I .. .. 
" 

DATE REC. AGENCY 

3/9/82 Mountain Bell 

3/9/82 Ute Water 

3/11/82 

3/11/82 

3/12/82 

3/12/82 

-City Fire De!pt. 

GJ Drainage Dist. 

City Engineer 

Trans. Engineer 

COMMENTS 

No requests. 

No objection. Existing domestic meter size should 
be adequate to serve expansion. 

This office has no objection to the proposed 130 seated 
restaurant. Any and all remodeling will be required 
to meet building and fire code standards. The new pro­
posed 56 unit addition must have the one additional fire 
hydrant. Two of the required 3 fire hydrants have been 
provided. This hydrant to be located as to prior agreements. 

Out of district. 

Based on information given at our meeting today, it appears 
the buildings and parking lots are significantly physically 
different than shown on these plans. If so, I am not sure 
what we are reviewing and reserve corTJnents until the 
Development staff ascertains if the submitted drawings 
are correct. At that time I definitely want an opportunity 
to reveiw this project especially as it relates to Horizon 
Drive. Please notify me as soon as the layout questions 
are resolved. 

There are 11 problems 11 with the existing buildings, like what 
set of plans were they built to etc. I will withhold 
comment until these 11 problems 11 are resolved. 
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File #46-80, 130 Seat Restaurant in Airport Dollar Inn & Page 2 

DATE REC. 

3/17/82 

56 Room Addition to Hotel & Convenience Store 

AGENCY 

Staff Comments 

COMMENTS 

An on site inspection was conducted by review agencies 
and proved that what was submitted does not conform 
to what is existing. The review agencies recommend 
that this item be tabled and resubmitted by the 
petitioner. The resubmitted should show in detail: 

a. What is existing 
b. What is proposed 
c. Dimensions of proposed additions in relation 

to existing structures 
The review agencies felt that since it was not an 
accurate site plan, they would not review i~ There 
are too many discrepancies on the site plan to review it. 



FILE NO. 46-80 TITLE HEADING Development in HO DUE DATE 4/12/82 

ACTIVITY - PETITIONER - LOCATION - PHASE - ACRES Petitioner: Louise Forster. Location: 723 

and 733 Horizon Drive (Airport Dollar Inn.). A request for a restaurant, a 56 room addition 

to the hotel, and a convenience store on 2.54 acres in a highway-oriented zone. Consideration 

of development in HO-amended final plan. 

PETITIONER ADDRESS Old Homestead Realty, 737 Horizon Drive, Grand Junction, CO 81501 

ENGINEER·--------------------------------

DATE REC. AGENCY 

4/9/82 City Utilities 

4/12/82 Transportation 
Dept. 

4/13/82 City Fire Dept. 

4/13/82 Planning Staff 
Comments 

COMt~ENTS 

A better arrangement needs to be made for trash service 
areas. Locations shown would make service awkward and diffi~ 
cult. 

The drainage easement cannot be filled in without putting 
pipe in the ditch. This will have to be approved by the City 
Engineer. 

Everytime we see these plans, the 11 existing 11 changes, there 
was suppose to be 90 degree parking with two-way traffic on 
the back side by the Country Club. There was not enough 
room (as built) for this, so now we have angle parking and 
one-way traffic but -- we also have one-way traffic at the 
front by the office, so -- if someone wants to drive from 
the back to the office, he would have to get out onto Horizon 
Dr. The same thing would apply, actually, to all parking 
spaces except the 10 on the N/E side. It appears that there 
are a few discrepancies between what is existing and what was 
previously approved. These should be rectified before we get 
too far along into additions. Again -- the traffic flow 
pattern, as shown, will not work. 

This office has no objections to the proposed restaurant. 
However, all remodeling necessary must meet building and fire 
codes. 

We have no objection to the 56 unit addition. The 
additional fire hydrant required on the ·first addition must 
be installed before construction. New addition must have 
fire alarm and stand pipes - meet building and fire codes. 

The onsite existing fire hydrant is dry and out of ser­
vice. We have notified management of Motel several times. 
The hydrant, as of this-date, has not been repaired. This 
hydrant must be repaired and placed into service prior to 
future development. 

1. Horizon Drive Corridor Ave., Sec. 3-16-2, should be 
strongly enforced. 

2. Also Sec. 3-16-3, policy statement, should be adhered to. 
3. What is the percentage of open space? 
4. How will the landscaping be maintained? 
5. Need elevations, detailed and dimensioned. 
6. Parking requirements for the 166 units and restaurant use 

are 210 parking spaces. The total plan only shows 178. 
7. Need to address employee parking and parking for convenience 

store. 
8. Internal traffic circulation as designed looks confusing. 

Adequate traffic circulation design should be approved 
by the appropriate agency. 

9. Trash pick-up should be coordinated with Bill Reeves, 
Sanitation Engineer. 

10. Lighting scheme should be detailed. 
11. Adequate access and circulation needs to be addressed. 



------------------------~-----------------------------------------------------------

File #46-80, Development in HO 
Review Sheet Summary 
Page 2 

DATE REC. 

4/15/82 

AGENCY 

Planning Staff 
Comments (Cont.) 

City Engineer 

-u 

COMMENTS 

12. Need a signage detail, if any are intended. 
13. Need to resolve adequate drainage with the appropriate 

agency. 
14. Need a POA for Horizon Drive on additional parcel. 
15. Need to show on plan setback for proposed structures from 

property line. Also need to show utility easements. 
16. Project must obtain building permit within 1 year of final 

approval or be scheduled for a rehearing. 
17. Avigation easement will be required, because this parcel 

is in the area of influence (Sec. 5-11). 
18. Any of the other previ.ous review comments need to be 

resolved as well. 
19. A Certificate of Occupancy has never been issued per 

UBC Sec. 307 for the present operation of the existing 
motel use. A C.O. should be issued prior to final 
approval of the new proposed plan. 

Power of attorney for full street improvements on Horizon 
Drive should be granted. The 54 inch storm sewer north 
of the building has not been completed yet. Fill encroach­
ments into the Horizon channel behind this property exist 
and should be removed. The channel bank adjacent to the 
parking lot should be smoothed. According to this plan, 
the parking lot is butlt over the 15 ft. drainage easement 
for Horizon channel as platted on the Homestead Subdivision. 
(comparing dimensions) This is totally unacceptable. A 
15 ft. drainage easement should be granted for the Horizon 
channel portion southwest of Homestead Subdivision portion 
of the parcel. This layout and the existing construction 
seems to ignore the 15 ft. drainage easement which is 
supposed to be for the Horizon Drive main channel which 
drains all the way from Walker Field. 

!~ .. 



Reed Miller, Inc. 
P.O. Box 157 

~o~ise Forster 
737 Horizon Drive 
Grand Junction, Colo. 

81501,. 
Grand Junction, Colo. 

81502 

A.L. Partee 
P.O. Box 2031 
Grand Junction, Colo. 

'81502 

~-eo 

Boo~liff Country Club 
2730 G Road 
Grand Junction, Colo. 

81502 
~fo-8d 

"~ct<o-Bo 
Creative Eq~ity Corp. 
2 Vine Street 
Aspen, Colo. 81611 

Super 8 Motel 
700 Park St• 

41=#-60 

New Castle, Colo. 80104 

#<l(o-8() 

American Family Lodge ~- ~ 1<._, '---~ 
721 Horizon Dr. nJro. ~.J 
Grand Junction, Colo. Zt6WYz._ N_ ~ Av'(L 

81501 (1 • .L,u_ 
. ~-gu_ , _..__ -r- B' "&Ot .u4lo-~ 
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CITY OF GRAN:U · JUNCTION IMPROVEMENTS .. · AG:r<:EEMENT 

In re: 4'l'l"J~~£l£$s{~n ~~ l~¥~e~N/?1i~. 04-' 
. . . '· . . . . . . . ' . .: . . ..... :J!_~~:<":•·:·~··_··,:··.~{ ~ <.~''J,;:;!~;/:~-/.·: ·, 

Intending to be legally bound, the .undersigned subdivider< hereby;;!: agrees to 
provide. throughout this subdivision and as shown on the sUbdivislon.:.plat 
of· 4/am£1!~~ · _·· : . · .· date . <7 ,· • .• ;;;/',~19'''-:.:~~:,: , the 

' name o su division . ··· · .. · . · ... · . • •... ···· · · · ... · . 
following improvements to City of Grand Junction standa:rd~ ·; ·~~d( .. . . . . . 
an Improvements Guarantee in the· form .. acceptable to the Ci 
improvements. . ;· · 

·.4;1: ·-
''1:- . 
. ;·.·,- .. 

TOTAL ESTIMATED COST OF IMPROVEMENTS AND SUPERVISION 
~···:".~~~-... -/ .. , ... -'·•' 

The· above improvements will be constructed in "accordance .. ·. •' p~cifica-
tions and requirements of the City or appropriate utility agency .. and in 
accordance with detailed construction plans based on the City., Council approved· 
plan and submitted to the City Engineer for.· :review and approval prior .. to 
start of construction. The improvements will. be construct'ed::!tih'~reas·onable 
conformance with the time schedule shown above. ·· An Improvements.· Guarant·ee 
wili be furnished to the Cit rior to recordin of e subdivision plat. 

Date: Y\, D L' _ 2 

(If corporation, to 
and attested to by 
with the corporate 

·19 ·9} .. 

er 

I have reviewed the estimated costs and time schedule 'based 
on the plan layouts submitted to date and the current costs.of construction 
I take no exception to the above.· 

CJ.ty EngJ.neer: 
Date: ----~~--------------19 ____ ~ .. · '·' 

; •• ;<· .• ~· •.. · 



CITY OF GRAN..:J JUNCTION IMPROVEMENTS AG .... ~EMENT 

In re • S"k gpoM A!»mO«~ 7~ . J,g.rzw,p 
Name of subd~v~s~on or~her ~mprovement 

iJe.· 
location 

Inte~ding to be legal~y boun~,. t~e undersigneq subdivider he.reby agrees to 
prov~roughout. th~s subd~v~s~on and as shown on the subdivision pla.t 

.of ~~~ · date £48 I 19t!3Z. -the 
name of subdivision . ' ----' 

following improvements to City of Grand Junction standards and to furnish 
~n Improvements Guarantee in the form acceptable to the City for these 
~mp.J;ovements. 

Sidewalkll 

Storm Sewer facilities 

Sanitar sewers 

Mains 

Laterals or house 
connections 

On-site sewaae treatment 

Water mains 

Fire h drants 

On-site water su 1 

Surve monuments 

Street li hts 

Street name si ns 

SUB TOTAL 

/tJo' 

Estimated 
Completion 

Date 

Supervis,ion of all installations (should normally not exceed 4% of subtotal) 
0 ~),N~ ,_,~ !oOM~ 

TOTAL ESTIMATED COST OF IMPROVEMENTS AND SUPERVISION $ 50,7LZ ttc , .I J 

The above improvements will be constructed in accordance with the specifica-­
tions and requirements of the City or appropriate utility agency and in 
accordance with detailed construction plans based on the City Council approv1 
plan and submitted to the City Engineer for review and approval prior to 
start of construction. The improvements will be constructed in reasonable 
conformance with the time schedule shown above. ·An Improvements Guarantee 
will be furnished to the City prior to recordincz o.f. the subdivision plat. 

;<- '~ r· ) 
t I ., ,/ 

.--··· . I / 'I 

)()L-:k<~ ~-::;~'t.i;;e_---·-? 

Date: 

,/'-

_"_·)._·~=X-;;_· ...:;.\.l'--....,.;''---'---~19 6 2_. 

I have reviewed the estimated costs and time schedule shown above ano based 
on the plan layouts submitted to date and the current costs of construction 
I take no exception to the above.· 

C~ty Eng~neer 

Date: ----~----------------19 ____ ~ 



THESE ARE FORMAT ~LES ONLY. SUBMITTED GU :1NTEE MUST BE 
THE TYPED ORIGINAL, SIGNED BY ALL LEGAL OWNE~ AND NOTARIZED. 

\ 

---------------------------------------------------------------------------------
BANK GUARANTEE FORMAT 

Date November 2, 1981 

City of Grand Junction 
559 White Avenue - Room 60 
Grand Junction,·colorado 81501 

Robert and Phyllis Rishling 

This letter is to verify that I.Duise Forster and Mary Godwin 
owner ( s) name 

have secured a loan in the amount of $ 600,000 • 00 
loan amount: 

improvement of Ai.rport Inn 
name of development: 

for the 

The $ 600,000.00 

loan amount: 

is to finance the construction of the improve-

ments within the subdivision Plat or Plan which are required by 

the City of Grand Junction zoning and Subdivision Regulations. 

The $ 600,000.00 
loan amount: 

is to be disbursed by the Mesa United Bank 

only for the above items 

name of lending institution 

upon receipt and approval of properly authorized bills. 

Robert & Phyllis Rishling, 
In the event that I.Duise Forster and Mary Godwin should not 

owner(s) name 

complete the improvements, the Mesa United Bank 
name of lending institution 

agrees that all available funds not disbursed will be applied 

. I 

k********************************************************************************l 

toward the completion of the project. 

BUILDING PERMIT GUARANTEE FORMAT 

Date November 2, 1981 

City of Grand Junction 
559 White Avenue - Room 60 
Grand Junction~ Colorado 81501 

Guarantee of Improvements as Per Improvements Agreement as required 

for ___ Airport Inn _________________ _ The undersigned 

name of development 

hereby guarantee not to request building permits within 

until such time as improvements 

name of development: 

are complete and a release from Improvements Agreement and 

Improvements 

' 
County of Mesa 

Witness their hands & seals on 
this 2nd _day of November, 1981 o:>~e 

'Yl'J.j t'~~~>V ~~~tu: • .-f"n..c..I~/?Jol, ft..u-..:.-,-uv0,u~ 
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IMPACT STUDY ON HORIZON DRIVE 

PROPOSED "GOODPASTURE'S" RESTAURANT 

The proposed 130 seat "Goodpastures" restaurant for the 

Airport Dollar Inn, 733 Horizon Drive, will lessen the traffic on 

Horizon Drive, if in fact, it has any impact, for the following 

reasons: 

The restaurant will be located in the existing premises of 

Airport Dollar Inn. The primary clientele of the restaurant will 

be guests staying at Airport Dollar Inn. Having a restaurant under 

the same roof will encourage guests to walk to the restaurant rather 

than drive or cross Horizon Drive. In addition, guests at motels 

and employees of businesses in the adjacent area will have a medium 

priced restaurant they can easily walk or drive to. 

The close proximity to the freeway will also allow tourists 

on I-70 to go only a short distance on the four-laned Horizon Drive 

in order to eat. 

Any increased traffic on Horizon Drive created by this 

restaurant will be minimal compared to the traffic of the tourists 

and employees of those firms seeking to find a family-type restaurant 

offerin~ expedient service. 

The need for a medium priced family restaurant in this area 

is great. We feel we will fill a void now in existence, and at the 

same time, provide a positive impact on a crowded Horizon Drive. 

~~ pfi.?'.f'~ ~t~vL~ w~kt>~ 
u) J I ~ {/ '7P cJ~~ a__lf~ &;P;f>./L~/ 
!) cz-.0 ~~ ,- RJspectful:Utted, 
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ise Forster, Manag~~ Partner 
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HORIZON DRIVE IMPACT OF 

96ROOM ADDITION TO AIRPORT DOLLAR QUALITY INN 
? 

The impact on Horizon Drive' should be minimal for the follow-

ing reasons: 
,Q ' 

This ~6 room addition is to be built onto the existing 110 

room Airport Dollar Quality Inn, 733 Horizon Drive. 

Grand Junction is still in need of more mid-priced motel rooms 

for business travelers. Since these rooms will be used primarily by 

businessmen, at least 50% will be arriving by plane and will be trans-

ported by vans to the motel. The majority of the remaining 50% will 

be driving on I-70 and will travel the shortest distance on Horizon 

Drive, which is also four-laned. 

I·n addition with our proposed restaurant, we will have the 

ability for a traveler to leave the freeway, drive a very short distance 

on the four-laned p~rtion of Horizon Drive, park their car, eat and 

sleepi then in the morning go the short distance on Horizon to I-70, 

and continue their trip. 

With 166 full service rooms we will also be able to attract 

groups, conventions and seminars that will be destination events and 

will not use Horizon Drive during their stay. 

For these reasons we feel that this addition will have a posi-

tive impact in a busy area. 

) 
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INTRODUCTION 

The proposed Homestead Subdivision is a parcel of land of 

about 3.1 acres lying in the NW 1/4 SE'l/4 Section 36 Township .... 
1 north, Range 1 west of the Ute Meridian. Th~ property is 

bounded on the southeast by H9rizon Drive and on the northwest 

by the Bookcliff Country Club golf course. 

A geology map on a plat of the land is included at the end 

of this report. The locations of 2 auger holes, which provide 

subsurface data are shown. 

SUMMARY 

The proposed subdivision is underlain by 20 to 35 feet of 

fill and soil. The fill material is a heterogenous mixture of 

cobbles, gravel, and fragments of concrete, brick, and asphalt 

in a matrix of silty clay. The natural soil found beneath the 

fill at depths of 4 to 5 feet.is a silty clay derived primarily 

from the Mancos shale which comprises the bedrock. The fill and 

soil overburden is characterized by a low shear strength when 

wet and a rather high dry strength. The overburden is also sub-

ject to frost heave because of its silty character. 

The surface at the site drains predominantly toward the south-

west corner where two drainage canals coalesce (see the included 

map). These drains are about 10 feet deep at the southwest corner 

of the site and extend roughly along the south and west sides of 

the site. The drainage canal along the western boundary is the 

remains of an old channel roughly followed by Horizon Drive. The 

drainage canal in the southern part of the property is a man-made 

excavation to provide drainage from across Horizon Drive. 

I 
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No critical geologic hazards exist at the site that would pre-

elude the proposed development., 

DISCUSSION 

The geologic setting of the proposed subdivision is on the 

northeast flank of the Uncompahgre Plateau. Here the underlying 

formations of late Mesozoic sedimentary rocks dip about 3°-,to the 

northeast. The bedrock is Mancos shale, a marine deposit of lat.e 

Cretaceous age. The Mancos shale has been eroded from its original 

thickness of about 3800 feet to only about 640 feet beneath the 

site. Overlying this are soils which are derived primarily from 

the Mancos but contain materials washed down from the Mesa Verde 

formation, which outcrops in the Bookcliffs upslope from the site. 

These soils contain soluble sulfate salts due to their marine 

origin. As a result, a sulfate-resistant cement should be used 

where concrete founding structures are to be in contact with the 

soil. 

The soil at the site is overlain by 4 - 6 feet of fill mate-

rial (except beneath drainage canals) composed of gravel, cobbles, 

and fragments of concrete, bricks and asphalt in a matrix of silty 

clay. This material can be classified on the Unified Soil Classifi-

cation chart as GM-ML or GC-CL. The natural soil beneath the fill 

is called Billings silty clay loam by the SCS and can be classified 

of the Unified Chart as ML-CL. Both of these materials exhibit poor 

internal drainage and a high water-holding capacity. The character 

of the overburden is.such that an engineering assessment of its 

bearing capability will be necessary to insure the proper design 

of founding structures. 

I 
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The water table lies from 8 to 9 feet below the surface or 

roughly level with the bottoms of the drainage canals, and is no 

doubt controlled by the water level in,these drains. A small -
amount of seasonal variation in the depth of the water table can 

be expected due to seasonal w~tering on the adjacent golf course. 

Excavation in the soil will be hazardous below the water table 

due to its low shear strength when wet. 

The site lies near the original Horizon Drive channel and the 

drainage canal on the west represents the altered remains of that 

channel. The u. S. Army Corps of Engineers 1976 report: Flood 

Hazard Information for Grand Junction, Colorado shows that a 

potential for flash flooding exists along Horizon Drive as far 

north as G - Road or the south boundary of Section 36. Therefore, 

some potential does exist for flash flooding in the channel along 

the west boundary. Development within the channel and drainage 

basin above the site has effectively minimized that potential by 

isolating parts of the drained area. Also, the channel, as it 

now exists along the western boundary, could effectively handle 

a discharge of approximately 1700 cfs, far above the 100-year 

peak flow estimated to be about 600 cfs by the U. s. Army Corps 

of Engineers. 

Domestic water for this subdivision will be provided by a 

municipal source. The subdivision will also utilize existing sew­

age disposal facilities. 

Commercial mineral resources of metallic or non-metallic nature 

are not found in the area. There is a possibility that production 

of oil and gas from underlying sandstone formations might be develop­

ed. There is production from these formations nearby. 

I 
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• • CONCLUSIONS 

The proposed Homestead Subdivision is in an area that does not 

present any critical geologic hazards. The overburden consists of ..... 

4 to 6 feet of fill over a silty clay loam about 30 feet deep. The 

water table is high, and only ~light seasonal variation can be ex~ 

pected. 

The area has no record of destructive seismic activity. A 

minimal flash flood danger exists, but if adequate drainage is pro-

vided, the destructive potential is very slight. Drainage should 

be in the form of a drainage canal as now exists or buried concrete 

pipe capable of handling at least 1500 cfs. Erosion should not 

present any problems at the site. 

Submitted by: 

WESTERN ENGINEERS, INC.,, 
/ ~ ... - , .. /·1~~1 ..... ~;)?Jd~~fl~. ~ c,~vr 

(........ Lawrence E. Violett 11 

Geologist 

I 
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SUMMARY 

The site of the Homestead Commercial Subdivision is located 

south-west of the intersection of Interstate 70 and Horizon Drive 
~ 

near .Grand Junction, Colorado. The soil profile generally consists 

of the following: 

1.) Miscellaneous loose fill material extending to an unde-

termined depth. This material varies from sands and 

gravels to imported decomposed shales and decomposed 

organics. 

2.) Buff brown sandy silty clay, moist at top to saturated 

lower in the soil profile, exhibiting low to moderate 

plasticity and found in a lensed state. Decomposed 

organics are found concentrated at certain levels. This 

soil was found to extend to the 13 to 38 foot depth. 

3.) Dark grey to black formational Mancos Shale directly 

underlying the silts, sands and clays and extending 

to an undetermined depth. Lenses were found in the 

shale which vary in soundness. 

The water table was found 9 to 11 feet below the 

existing ground surface. Some seasonal ground water 

fluctuations may. be expected. 

CONCLUSIONS AND RECOMMENDATIONS 

The upper soil found at the site will not provide unyielding 

support for the proposed structures. The bearing characteristics 

of this soil were found to be quite erratic. 

Footing foundations are not recommended for support of struc-

tures unless the buildings can experience some differential move-

ment without damage. If footing type foundations are employed, 
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• • 
light buildings with footings placed higher than the 4 foot depth 

should be aesigned for a maximum allowable soil bearing capacity 

of 750 PSF, and those placed from the 4 to 8 foot depth for a maxi­

mum allowable soil bearing capacity of 900 PSF. Heavy buildings 

with footings above the 4 foot depth should be designed for a maxi-­

mum allowable soil bearing capacity of 400 PSF, and those placed 

from the 4 to 8 foot depth for a maximum allowable soil bearing 

capacity of 600 PSF. Footings should have a minimum of 8 inches 

of gravel placed and compacted beneath, must be capable of free- . 

spanning at least 10 feet, must be supported by natural soil and 

not unconsolidated fill, and the supporting soil must be isolated 

from all sources of moisture. 

One alternative to footing type construction is the utiliza­

tion of a rigid "floating" slab. This configuration is most effec­

tively used in buildings where struct~re loads transmitted to foun­

dations are reasonably distributed. Although differential settle-

ments within the structure are eliminated, total settlements can 

still be expected. 

The apparent most practical method of foundation support em­

ploys piling founded on the Mancos Shale. Adequately designed and 

installed piles can be used to support loads as high as 150 KIPS/ 

pile in the shale. 

Floor slabs placed near the existing ground surface should be 

designed using one of the following methods to compensate for the . 
presence of the loose fill material: 

1.) Floating slab configuration. 

2.) Remove, replace and compact poor quality fill. 

I 
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3.) Precondition and preload slab areas. 

4.) Rigid independent inter~or slabs with interior par­

titi~ns designed to allow differential movement. 

5.) Structural slab or joist design integral with founda-

tion elements. 

Slabs placed below the 6 foot depth should be designed to 

resist or compensate for 100 PSF uplift using one of the following 

methods: 

1.) 

2. ) 

3. ) 

Floating slab configuration. 

Subsoil stabilization with normal slab construction. 

Structural slabs or joist-crawl space design. Crawl 

spaces must be positively ventilated. 

Soil instability may be encountered in deep excavations. 

Floor3 placed below the 4 foot depth should include design for 

positive subsurface drainage. 

Pavement designs must include the following considerations: 

Design for the low saturated CBR value. 

2.) Provide adequate surface drainage. 

3.) Compact subgrade to minimum 95% Standard Proctor or 

stabilize. 

4.) Provide a minimum applied load to the subgrade of 

120 PSF. 

Filling of the drain channels must include removal of all 

organic material and the use of adequate quality and compaction 

of the backfill. 

--. 
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SCOPE 

The investigation summarized within this report was under­

taken to determine the suitability of surface and subsurface soils 

to support commercial structures to be located within the Home­

stead Commercial Subdivision which is situated southwest of the 

intersection of Horizon Drive and Interstate 70 lying generally 

between the existing Old Homestead Real Estate building and an 

existing filling station to the south. The estimated location of 

the structures are shown on the test hole location map in the 

appendix. The magnitude of the building loads were not known at 

the time of this investigation. This investigation is supple­

mented by previous studies performed for nearby developments. 

Through examination of field conditions, both surface and 

subsurface by means of test excavations, and through laboratory 

testing of recovered s~mples, it is possible to arrive at a suit­

able bearing value for each possible bearing material. Required 

lengths of piling ~nd deFths for caissons, if used, can be sub­

sequently derived. Any existing anomalies which may be detri­

mental to foundation support may llso be discovered. The bearing 

values which are derived must include a reasonable factor of safet~· 

if they are to be used in the design of reliable foundation ele-

ments. Damage due to one or more of the following must be pre-

'I 

vented: · 

1.) Excessive consolidation of any base material. 

2.) Shear failure of the founding material. 

3.) Differential movement of the base material. 
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• • 
GEOLOGIC HISTORY 

' 
The bedrock, or base material, in the Grand Junction area 

north of the present Co~orado River channel is dark gray to 

black Mancos Shale. The regional dip of the shale is approxi-

mately 3° to the northeast. The top surface of this shale is 

undulating, resulting in exposure at ground surface in places 

and as much as 100 feet below the surface in others. Sometimes 

both cases occur within a few hundred feet. 

In the area of the previous Gunnison River Delta, which at. 

times covered an extensive area in the Grand Junction vicinity, 

gravel, cobble and boulder outwash as been deposited by the 

Gunnison River. This outwash, the top elevation of which is 

quite erratic, varies from a few inches to as much as 25 feet 

in thickness. 

Higher in the soil profile, the outwashes from the Colorado 

River basin and Bockcliff area to the northeast have deposited 

silts and clays over the Gunnison River gravel outwash and, in 

places, directly over the Mancos Shale. These deposits, ranging 

to seventy feet in depth, have been water borne and water-sorted, 

resulting in a material heterogeneous in nature varying from 

clayey silts to fat clays in numerous combinations. These soils 

are identified primarily as Billings Clays in the lower areas of 

the valley and range to Persayo and Chipeta classifications near-

er the Bookcliffs where the soils are predominately colluvial and 

pedimental in origin, with some soils having been formed in place 

as a result of weathering of the ~~derlying formation . 

--, 

I 



• 

• • These soils were laid down in such a manner as to create lenses 

ranging from rea~onably clean sand and small gravel to dirty silts 

varying in thickness from two inches to more than four feet. 

These lenses provide paths for water to travel through the surround­

ing semi-impervious silt-clay matrix. This network of permeable 

soils keeps the entire area wet when supplied with water from 

natural and irrigation sources. Organic matter is often found 

ceposited with the silts and clays. 

In the area are also found old channels in which the silt-

clay material has been combined with sands and small gravels. 

In these locations, water also travels freely through the material. 

The free ~ater table may be found at an unusually great depth due 

to the absence of tight clays to impede percolation. 

It is evide~t from surface geology and the results of pre-

vious invescigations that an ancient channel meandered from the 

Bookcliffs approximately along Horizon Drive to 12th Street. This 

channel was cut as much as 50 feet into the Mancos Shale and even-

tually was filled back in with alluvial sediments. At certain 

elevations in this channel, large amounts of decomposed organic 

materials can be found. The site under consideration lies directly 

over this ancient channel. 

Due to the high salinity of the underlying shale beds, de-

posits of sulfate salts can be found intersperced with the silts 

and clays. The salts are leached out of areas of high concentra-

tion through irrigation or natural ground water sources, and re-

deposited in the material through which any ground water flows • 

I 
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AREA SURFACE CONDITIONS 

The site under consideration is located southwest of the 

intersection of Horizon Drive and Interstat~ 70. The building· 
~ 

sites·are bounded on the west and on the southwest by relatively 

deep drainage channels. Surface vegetation is scattered. There 

are indications over much of the site ground surface that fill 

has been placed. A large portion of the southern area of the 

site was covered with mounds of miscellaneous imported fill. The 

site exhibits slight surface drainage to the southwest. 

SUBSURFACE CONDITIONS 

The site subsurface conditions were examined by means of 

7 test holes dug with a small truck mounted mobile auger rig 

equipped with 4 inch diameter auger stem. The test hole loca~ 

tions are given on Plase 1 in the Appendix and the logs of the 

holes are shown on Plates 2 - 8. 

The soil profile Jenerally consists of the following: 

1.) Fill material apparently covers a major percentage of 

the site. It is very difficult to determine by use of 

the auger holes exactly to what extent and to what 

depth this material exists. Some indications were 

found that, in some locations, up to 7 feet of fill 

has been placed. This material also exhibits a wide 

range of classification and characteristics from im-

ported granular stream alluvium to pulverized and 

decomposed imported shale, to material containing a 

large amount of black organic material which has been 

dredged from the drainage channels. 

1 
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There are no indications that any compactive 

effort was applied when this material was placed. 

The fill appears to be poorly consolidated. 

2.) Silty clay with lenses of silts, sands and small 

gravels ranging from moist at top to saturated near 

the water table. This soil is buff brown to tan in 

color and generally exhibits low to moderate plas­

ticity (plasticity index ranging from 5 to 16) and 

moderate dry strength. Water soluble salts are vis­

ible in the soil, particularly when the soil is dried. 

The holes collapsed due to liquid flow of the soil 

immediately below the water table. A large amount 

3.) 

of black decomposed organics are found concentrated 

primarily at distinct horizons. Also found in this 

soil are lenses of tight clays, well consolidated, 

fewer silt size particles than the above soil and 

ranging in thickness. This tight material was found 

variable in depth and location. The upper silts and 

clays were encountered extending from the ground sur­

face or from below the fill to the 13 to 38 foot depth 

below the existing ground surface. 

The formational Mancos Shale is found underlying the 

silts and clays. The shale normally found in this area 

north of Grand Junction consists of lenses of sound 

shale between layers of softer shale and very tight 

clays. The lenses mostly vary in thickness from 6 

inches to 2 feet. Below this partially weathered and 

I 
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less competent upper horizon of the Mancos Shale 

formation, the shale becomes very hard and more 

uniform. However, the depth at,which the shale be-

comes more competent was not reached in the drill 

holes. The upper 1 t~ 2 feet of the shale is highly 

weathered and decomposed. Water soluble salts are 

found in high concentrations in joints and bedding 

planes in the shale. As discussed in the Geologic 

History section, most of this site is located over a 

relatively deep ancient natural channel. The drill 

logs indicate that holes 1 - 5 are located over the 

deeper portions of the channel and that holes 6 & 7 

are respectively proceeding further toward the north-

west bank. Shale outcrops can be found within a short 

distance to the northwest and directly across Horizon 

Drive to the southeast. The upper surface of the 

shale varies from 13 to 38 feet below the existing 

ground surface. 

The water table encountered appears to be uniform from 

9 to 11 feet below the ground surface, and is approximately at 

the same level as the bottom of the nearby drainage channels. 

It would be expected that these drainage channels would have a 

significant effect in depressing the water table during the non­

irrigation winter months. However, it would also be expected that, 

since the site is not bounded on all sides by these channels, a 

summer-time rise in the water table elevation would occur. 

1 
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Often, an indication of the location of the high seasonal water 

table can be obtained from the depth at which the soil becomes 

saturated~ Using this indicator, it could be expected that the -water table might rise to as high as 6 or 7 feet below the exist-

ing ground surface in certain locations at this site. 

LOAD SUPPORT 

Two separate types of soil are available for a foundation sup­

port of buildings loads, the upper silty clay and the Mancos Shale 

lower in the soil profile. The upper silty clay soil will not pro-

vide totally unyielding load support. Water deposited soil such 

as that found in the Grand Junction area varies in load bearing 

characteristics depending on particle size, soil derivation, and 

type of water deposition. These fine grained, water borne soils 

are termed "moisture sen2iti~e'' due to the fact that they normally 

exhibit moderate to high swelling or consolidation characteristics 

upon soil saturation. The upper soils at the site under consider­

ation, which would be used for load support, appear to be moderately 

to poorly consolidated. At the site under consideration, this is 

compounded by the presence of imported fill material very different 

in physical characteristics from the natural soil. The amount of 

consolidation which occurs upon loading the soil depends on the 

amount of previous natural consolidation the soil has undergone 

and the soil composition. In order to determine the soil consoli­

dation characteristics under load, a soil sample is laboratory 

monitored for magnitude of volume change under various loading and 

moisture conditions. The graphical results of 6 such tests perfor­

med on the natural soil at the proposed subdivision are shown on 

Plates 9 - 14 in the APPENDIX. As can be seen, the natural soil con­

solidates uniformly under natural moisture content. Upon saturation 

I 
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• • of the samples of the soil at 1,000 lbs./sq. ft., however, the vol-

ume change of the samples ranged from as much as one percent consoli-

dation to· up to one percent swell. Although the consolidation 

characteristics of the soil below the 6 foot depth were quite uni-

form, the extreme variation in consolidation patterns of the soil 

higher in the profile should be noted. 

With typical frame or masonry structures which are not de-

signed to withstand large permanent differential movements, the 

soil movement must be limited to acceptable levels to prevent struc­

tural damage. Since specific building load information was not· 

available at the time of this investigation, the soil settlement 

potential was analyzed on the basis of assumed building loads for 

both light and moderately heavy typical commercial stru~tures. The 

light building structure loads were assumed to consist of wall loads 

of 2000 lbs./lin. ft. ~r less and column loads of 10 KIPS·or less. 

The heavier building structure loads were assumed to be wall loads 

of 5,000 lbs./lin. ft. or less and column loads of 30 KIPS or less. 

Soil bearing capacity ranges were derived based on the above assurnp-

tions and using a computer assisted settlement potential analysis 

to limit settlements to acceptable magnitudes. Minimum and maximu;:-, 

allowable soil bearing capacities which were determined by this 

method are presented below: 

Soil Moisture Max. wall and Soil Bearing 
Sample Depth Conditions Column Load Capacity Range (PSF) 

3 - 4 feet Natural 2000 PLF & 750 - 4,000 
10 KIPS 

3 - 4 feet Saturated 2000 PLF & 750 - 4,000 
10 KIPS 

3 - 4 feet Natural 5000 PLF & 400 - 2,500 
1J \J..O' KIPS 
./ 

3 - 4 feet Saturated 5000 PLF & 400 - 2,000 
30 KIPS 

6 - 8 feet All Moisture 2000 PLF & 900 
conditions 10 KIPS 

6 - 8 feet All Moisture 5000 PLF &' 600 
conditions 30 KIPS 

I 
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Several items should be noted about these resulting bearing values: 

1.) At the 3 to 4 foot depth, the soil bearing capacities 

exhibit a large range. Also, there is little difference 

in the extreme values between the soil ?ontairiing natur~l 

moisture and the saturated soil. This indicates not onl¥ 

the extreme variation in soil bearing capabilities of the 

upper soils, but also points out that areas exist, near 

the ground surface, that exhibit poor natural consolida-

tion and which will support no greater loads under natu-

ral moisture conditions than when saturated. 

2.) A substantial decrease in allowable soil bearing pres-

sures occurs with an i~crease in applied building load 

magnitudes. This is a result of an increase in the depth 

of substantial load influence which accompanies the wider 

footinc; necessitated by heavier wall and column loads. 

The increased load influence depth results in an increase 

in 3ettlement potential. 

3.) There is little difference in ~oil load bearing character­

istics below the 6 foot depth between the soil with natu-

ral moisture content ar.d saturated soil. This is most 

likely due to the fact that this soil was found to exist 

in a nearly saturated state. 

It can be seen from the above discussion that in order to limit 

movement of foundation elements placed on the upper fine grained 

' soils to acceptable magnitudes, unit loads applied to the soil must 

be limited to no more than 750 lbs./sq. ft. for foundations placed 

above the 4 foot depth and for buildings applying l~ss than 2000 lbs/ 

lin. ft. wall loads and less than 10 KIP column loads; to no more 
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than 400 lbs./sq. ft. for foundations placed higher than 4 feet below 

the existing ground surface and fdr buildings applying 2000 to 5000 
' -

lbs./li~. ft. wall loads and 10 to 30 KIP column loads; to no more 

than 900 lbs./sq. ft. for foundations placed from 4 to 8 feet below 

the existing ground surface and for buildings applying less than 

2000 lbs./lin. ft. wall loads and less than 10 KIP column loads; and 

to no more than 600 lbs./sq. ft. for foundations placed 4 to 8 feet 

below the ground surface and for buildings applying 2000 to 5000 

lbs./lin. ft. wall loads and 10 to 30 KIP column loads. The reason 

that the lower soil bearing values encountered are to be used as 

the allowable values is to provide complete certainty that all found-

tions placed on this soil are ad9quately designed. In an investiga-

tion of this relatively small magnitude, the soil bearing character-

istics at all locatio~s can not practically be determined. The test 

results indicate that some areas exr.ibit bearing capacities in excess 

of the allowable val~~s presented above. This can only be determined 

by testing on a much ~ore comprehensive and encompasing basis and 

inspection of the foundation excavations. Since these soils are so 

heterogeneous, and the soil conditions at each building location and 

each depth can not feasibly be determined, as discussed above, any 

soft areas in the soil or other unusual conditions found during con-

struction should be reported immediately to the soil engineer to be 

investigated. 

It is readily seen that the allowable soil bearing capacities 

of the upper material are quite low for light structures and very 

low for heavier buildings, requiring excessively large footings to 

support building loads. In addition to the low bearing values en-

countered in the natural soil, the analysis of soil bearing capabil-

ities is complicated by the presence of unconsolidated fill consisting 
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--------------------------~--· "'1 • • of a wide variation of material and extending to varied depths. 

Soil of low natur'al consolidation such as that found in uncontrol­

led land fills-often consolidates excessively under loads as low -as 350 lb./sq. ft. and can consolidate considerably upon saturation 

under load. In any case, the fill material can be expected to con-

solidate at an appreciably different rate than will the natural un­

disturbed soil. Due to the large differential soil movements pos-. 

sible and the low upper soil bearing capabilities encountered, spread 

footings are not recommended at this site unless other options are 

found entirely economically impractical and some foundation movement 

can be experienced without damage to the structure. If footings are 

employed, several items must be taken into account in the foundation 

design: 

l.) The allowable soil bearing capacities previously discussed 

were derived assuming that local soil shear does not occur. 

In order to assure that this is a true design parameter, 

t~e shear strength o~ the local soil (directly beneath the 

footing) must ~e enhanced by placing and compacting a 

minimum of 8 inches of gravel beneath all footings. This 

will have the additional advantage of increasing the soil 

bearing capacity a small amount. 

2.) Since isolated soft spots are found in this material, and 

since soil movement potential ranges from substantial con­

solidation to moderate swelling, the footing-stemwall com-

bination must be capable of free spanning at least 10 feet 

under full design load in order to compensate for these 

erratic soil conditions. 
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3.) A large percentage of the soil movement potential exists 

during addition of moisture to the soil. The soil sup­

porting the footings must ther.efore be isolated from all 

possible sources of moisture including ground water fluc­

tuations as well as surface and roof runoff sources. 

4.) Since the bearing characteristics of the imported fill at 

the site is not determinable, no foundation elements should 

be placed on the unconsolidated fill material. 

Several practical foundation alternatives to spread footings exist. 

and will be discussed in the following paragraphs. 

One satisfactory method of foundation suppcrt which has success­

fully been employed under nearby structures is the use of a "floating 

foundation." Th~s configuration consists of integrating load-trans­

mitting structural elements into a rigidly designed floor slab. The 

floor slab must be destgned sufficiently strong to support the im­

posed building loads while acting as a unit. This sometimes involves 

a "waffle" type reinforced concrete construction depending on the 

expected loads and building areas. This design method also normally 

involves placing and compa~ting up to 2 feet of gravel beneath the 

structural slab to help distribute building loads and eliminate the 

need for very conservative design assumptions. This method does not 

eliminate foundation movement, but uniformly distributes it around 

the building. The differential foundation movements which cause 

most building damage are completely eliminated by this method, how­

ever. There are some drawbacks to the use of floating foundations: 

1.) The floating configuration is most effectively used with 

structures in which building loads are distributed and 

transferred to the slab by wall loadings. This is due 
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to the fact that all building loads must be uniformly 

distributed across the slab and loads which are already 

d~st~ibuted along walls require less slab strength than 

isolated and concentrated loads. For the same reason, 

narrow buildings and buildings with relatively short roof 

and floor spans are more easily adaptable to the floating · 

configuration. Buildings with heavy concentrated founda­

tion loads or with long span structural elements may re-

quire excessive slab strength and much higher foundation 

costs in comparison to other alternatives. 

2.) Since some movement must be expected with the floating 

configuration, the building design must anticipate some 

movement relative to incoming utility lines, parking 

areas, and peripheral sidewalks. 

The primary advantage of the floating slab is that it is rea-

sonably independent of soil consolid~tion characteristics in its 

performance. Settlement potentials in poorly consolidated soils 

or unconsolidated fills are compensated for in the design. 

Probably the most economically and structurally effective al-

ternative for foundation support of all structures involves use of 

the Mancos Shale formation lower in the profile for support. This 

may be accomplished by employing either cast-in-place concrete 

caissons or driven piling. Caissons may be found to be impractical 

at this ~ite due to the relatively high water table and the liquid 

properties of the soil below the water table which will require 

casing and dewatering caisson holes. Caissons, if used, must be 

drilled to a minimum of 5 feet into the bearing formation. The bear­

ing value for caissons founded in the shale should not exceed 20,000 
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lb./sq. ft. since many lenses of decomposed shale were encountered. 

No more than 12 inches of standing water should be in the bottom of 

the hole when pouring caissons • .... 

Piling may be satisfactorily used at this site to support loads 

as high as 150 KIPS when driven to adequate resistance in the shale~ 

Concrete filled steel pipe piling, 8-inch diameter and 1/4 inch wall 

minimum have been used in the area under similar circumstances to 

support building loads. The pile size must be chosen on the basis 

of driving stress calculations as well as experience. It has been 

seen that the worst pile damage, during driving, has occurred as a 

result of driving excessively long piles, leading to buckling above 

ground and subsequent buckling below ground. Emphasis should be 

placed on driving piles which are as close to the final expected 

cut-off length as possible to prevent this from occurring. Although 

the alternate lenses of hard, dense shale and tight clays found in 

the formation make it i~possible to accurately de~ermine final pene­

tration of the piling into the shale, it is expected that penetration 

should not exceed 2 or 3 ~eet. Final penetration into the shale 

varies with location and pile size and type, and can only be deter-

mined with some accuracy by driving test piles. In any case, pro­

visions must be made for splicing or extending piles, should iso­

lated spots (not encountered in the drilling program) be discovered 

during the pile driving operation, at which unusually high pene-

trations occur. Piling must be 8-inch diameter minimum or 8-inch 

square minimum (if solid piles are used). The lower tip must be 

flat and have a minimum area of 80 square inches. Flat steel shoes 

larger than the pile dimension are acceptable. Predrilling to set 

the piles in location should be minimized. Piling must be driven 
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to a predetermined set (number of blows/inch) as determined by an 

acceptable pile driving formula (such as the Engineering News Formula, 

or Hiley_Dynamic Formula) for the specific,hammer used. By this 

means, assurance may be obtained that each pile is capable of sup-

porting its design load. The corrosion potential of these alkaline 

soils must be taken into account in the selection and design o~ any 

type of steel piling. Various pipe pile sizes larger than 8-inch 

are readily and economically available through local contractors, 

at the time of this investigation. 

FLOOR SL.ABS 

Two very different soil conditions exist at the two possible 

floor slab levels, near the surface and below the 6 foot depth. 

Two different groups of slab design considerations are therefore 

required for floors near the surface and floors placed lower in 

the soil 2rofile. 

The fill material fo~nd at various locations extending to va~y-

ing depths presents problems with support of .olab loads, particu-

larly with these heterogeneous materials found. When a floor slab 

is placed over an area, natural paths of upward water movement and 

evaporation are blocked off, resulting in an increase in moisture 

in the upper soil. When unconsolidated fill undergoes an increase 

in moisture content, substantial soil movement can occur even under 

light loads. Several options are available to correct or compensate 

for this potential problem: 

1.) The floating type foundation configuration previously dis-

cussed results in a structure capable of adjusting to 

these potential movements. 

... 
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2.) The fill material may be removed and replaced or recom­

pacted. If this is done, suitable material which is re-

_ moved may be stockpiled for refilling and compacting later. 

Some of the existing fill, however, consists of swelling 

shales and soils with ~ high percentage of decomposed 

organic matter. These soils are not satisfactory for use 

as fill under building slabs. Any material required for 

fill replacement must be good quality, non-swelling and 

must be compacted to at least 85% Modified Proctor Density~ 

The exact depth and lateral extent of this fill material 

and its suitability to support loads was not determinable 

in the drill holes. If more specific information on the 

extent of this material is desired, it can most easily 

and accurately be obtained by doing additional exploration 

with a bac~hoe. If the fill material is to be removed and 

replaced ~nder controlled conditions, a qualified soil. 

engineer s~ould be present to determine that all of the 

problem material has been removed, and that the quality 

of the ma~erial placed as well as the compaction is ade-

quate. 

3.) Most of the movement potential under slabs can be elimi-

nated by a combination of preconditioning and preloading. 

This method involves uniformly wetting the soil to the 

depth at which the fill ends and loading the slab area 

with a surcharge equal to 150 to 200 percent of the maxi-

mum expected floor loading. The surcharge normally con-

sists of a granular material which can be later removed 

and placed in other areas on the site which require a 
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gravel base for adequate support. The main drawback of 

this method is the great' amount of time required to ac­

- complish adequate preconsolidation. The surcharge load 

must remain in place long enough to assure that nearly 

all potential soil movement has occurred, which often 

requires up to six months or sometimes longer. While 

the surcharge is in place, the soil is monitored for 

movement to determine when adequate stabilization has 

occurred. 

4.) The floor slab can be placed inside of and independent 

from the foundation elements, but designed to act as a 

rigid or semi-rigid unit under differential soil move-

ments and bearing capacities. This method involves 

thickening of floor slabs and the use of additional re-

inforcing steel and prevents deterioration of floor slabs 

and foundation elements and the associated problems. 

Major architectural design complications can be associated 

with this co~figuration since, although load carrying 

structural elements are not supported on the slab, non­

bearing interior partition walls and other non-bearing 

portions of the structure which rest on the floor slab 

must be designed and constructed under the assumption 

that moderate differential movement will occur between 

the floor and load bearing foundation elements. If it 

is felt that the associated problems with this method 

can adequately be compensated for and this configuration 

is to be employed, a gravel stabilizing base should be 

placed and compacted under the slabs to distribute floor 

~ I 
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loads as much as possible. In addition, the floor slab 

must_ be allowed to move completely independent of founda­

tion elements to prevent distre~s in the slab due to 

differential movement at the slab-foundation interface. 

5.) In order to eliminate the possibility of differential 

floor slab movement transmitted from the underlying soil, 

the floor can be supported by and attached to load carry-

ing foundation elements. .This can most easily be done 

with the piling-grade beam foundation configuration with 

the use of a structural slab which does not utilize the 

underlying soil for support or by use of joist-type con­

struction at the ground level. Floor slabs designed 

under this method can be poured on grade but designed to 

act integrally with the foundation members. 

The second group of slab ie~ign considerations is for slabs 

placed below the 6 foot depth for basemt)nt-tyr-e construction. The 

major design considerations for this type of construction are ground 

water protection and resisting upl~ft forces. Slabs placed below 

the 6 foot depth should be designed to resist a uniform uplift pres­

sure of 100 lbs./sq. ft. Design ~ptions which are capable of com-

pensating for this problem are discussed as follows: 

1.) The floating type foundation configuration previously dis-

cussed is not adversely affected by soil uplift pressures. 

2.) If the shear strength of the material directly beneath the 

slabs can be increased, the potential for uplift is sub-

stantially reduced. Therefore, if the floor slab area is 

overexcavated and at least 24 inches of a granular materi­

al which exhibits good beari~g characteristics is placed 
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and compacted under slabs, normal thin slab construction 

~ill be adequate if the slabs are constructed independent 

of load bearing foundation elements. 

3.) As discussed for higher level slabs, floor slabs below 

the 6 foot depth can be attached to foundatidn members 

and rigidly designed to resist the uplift pressures. As 

an alternative to this structural slab, joist-type con-

struction can also be considered at these lower elevations. 

If joist construction is chosen, a minimum 24" crawl space 

must be provided under the floor to allow for some s:.:il 

uplift movement. Also, positive ventilation for the crawl 

space must be provided to control humidity. 

Deep excavations which extend near or below the soil saturation 

depth may involve construction problems due to instability of cut 

slopes and the inability of these semi-saturated to saturated soils 

to support equipme:nt loads. 

It was previously discussed that the high seasonal water table 

might rise to as close as 6 or 7 feet below the existing ground sur-

face. Also mentioned was the effect which the nearby drainage chan­

nels has in depressing the normal phreatic surface. The water table 

could, therefore, conceivably rise higher than 6 feet below the 

ground surface if these drains are covered. It is therefore recom­

mended that any floors placed below the four foot depth be accom­

panied by an adequately designed subsurface drainage system placed 

under the building area as well as around the periphery. The drain-

age system should be capable of maintaining the phreatic surface at 

least 18 inches below the finished floor level. It might be pos-

sible to utilize the natural drain channels (even if they are en-

closed and covered) for outfalls for the subsurface drainage system. 
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A structural granular base under the floor slab might be combined 

with a filter fabric to provide both enhancement of the soil sup-

port char~cteristics and safe and adequate ground water drainage. 

FLEXIBLE PAVEMENTS 

Although flexible pavements u~ed in the parking areas and ac-

cess roads will be capable of undergoing some movement, excessive 

movements are possible in areas of the upper clayey silts, sands, 

and loose fill. Results of moisture-density and CBR tests performed 

on samples of the natural soil at the site are included on plates 

15 and 16 in the Appendix. These tests indicated a material ex-

hibiting poor saturated subgrade support characteristics, even when 

highly compacted. The soaked CBR value of 1.3 is quite low in com-

parison to most other soil found in the valley and is substantially 

lower than the CBR value determined for a non-soaked specimen of 

the same soil. In addition, the surcharged swell was 4.5%. The 

normal maximum allowable swell value is about 5%. To complicate 

the low subgrade support values encountered, a superficial exami-

nation of the imported fill at the site indicates the possibility 

of settlement in areas of loose sandy fill along with swelling in 

areas where the fill consists of decomposed shale. It is readily 
I 

seen that a number of precautionary measures must be considered in 

the design of paved areas: 

1.) The low saturated CBR value presented herein should be 

used in pavement thickness designs to assure adequate 

longterm servicibility of paved areas. 

2.) Adequate surface drainage of paved areas is a necessity 

to prevent premature deterioration of pavements due to 

subgrade saturation and subsequent pumping and rutting. 

I 
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3.) All paved areas should have subgrade compacted to at 

least 95% Standard Proctor (ASTM D-698). In areas where 

soft spots may be found during construction at which the 

soil cannot practically be compacted to the required den-

sity, the soil must be.stabilized by over excavation and. 

the use of a granular fill or some other acceptable method, 

prior to placement of the structural pavement layers. 

4.) In order to resist swell pressures, the pavement thickness 

of all structural courses combined must, be at least suf-

ficient to apply a minimum pressure to the subgrade of 

120 lbs./sq.ft. 

DRAIN CHA..~NEL PRE?ARATION, PIPING AND BACKFILL 

As has been previously mentioned, the existing drainage c~annels 

have been dredged a Gumber of times over the years and an undeter-

mined ~mount of organic soil is present adjacent to the channels. 

Organic soil is subje~t to continu3l decomposition and subsequent 

slow settlement. Si~ce portions of the buildings may lie above the 

present channel locations, all organic soil in addition to existing 

growth must be removed and disposed of. The pipe, when laid, must 

be adequately bedded in gravel to provide uniform support along the 

alignment. Backfill material must consist of a good quality, non-

organic soil or imported gravel material and must be compacted to 

85% Minimum Modified Proctor throughout the depth and 90% Minimum 

Modified Proctor (ASTM D-1557) for the top 24 inches. 

GENERAL 

Due to the high sulfate content of the soils, sulfate resistant 

cement must be used in all concrete structures to be in contact with 

the soil or with ground water. 

I 
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Choice of the type of foundation arrangement to be used should 

be based on. ecopo~ic comparisons ~nd architectural and landscaping 

considerations beyond the scope of this report. We feel confident, 

however, that a satisfactory foundation design can be developed for 

the proposed buildings and will be pleased to work further with you 

in its development. 

Submitted by, 

WESTERN ENGINEERS, INC. 

~Q~\_---
Bruce D. Marvin, P.E. 

BDM:kms 
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t---+--+-----,f---4 decaTI!?Osed and weathered at 
~~--+--~!--~ top. 

Bottom of Hole 

EXPLANATION 

' .0 

.4 

:8 

·-

PENETRATION 

11 RESISTANCE 
~ ( ILO'I"J PU I"OOTl 

8 ACTUAL 0 [X'1"8 ·-~ ,AT'[C 

20 4<l ec ec 

t--t-1-t-+-+-+---t .. r-~ 

f-t-+-+-·+-+-~~ r-- L.­
~-- -+- ;--+- ~ t t ·+-· -
~ . +-+ "" --
~·---'- t-;.. ; .. .:. ..... ---

"-r- --. r-- i ~. F-"1 t~: 

t±::f=r-

Ne. OF ILOWS ·· · · .. · .. · ... · RfCOIIID NUWit:R M ILO•S IIIIWIRIO I"Oit o•l I"OOT !>INITitATIOM IP ~ ·- ·- [ t 
50 ILOWS IUSULT Ill LESS THAN I I"OOT 'llllTII.t. !'IOM,RICORO Ot:PTH .. · _.,_,f--+·-•-+--+- r- ~- f--
P[N[TIIATCO 1 THUS,50/4 tNOIC.t.T[S 4 INCHS I'IN(TIUTia. WITH 50 . -f-+ ~ t-· r-
ILOWS. l ....... 

DUC:Itii'TION ANO ..... · OUCI'tlll SOIL TYI'(, WITH fNII'""SIS ON IN I'\. ACt: o• NATURAl. CO .. OITIO• r;~ ~--~ j h- .. 
Cl.ASS.,ICATION 01" INC:l..JOC SOIL CLASII"CUiOIII IIIIOUI' SYWIOI.. flUMI'l.l• SAIID, WIOIUW ill 1 ~~ 
WAT[RIAl. CL[AII,NOtST,,.IItW,OUISt:,uNCI!:MI!:NTt:O, IIPI fl: i ~ ·t~·i 
P£NITitATION · · I'LOT AS SHO•N AT ~IIMT, 'IIITN DASNI:O LIN II SKOWINI TKI MATtRIALS ~ . ;.. ; __ 
ltf:SISTANCI CONSIOIR[O TO U III:I'IIUINTt:O l't UCN l'lllt:TIIATIO• VAl.UI. 

WEST:ERN ENGINEERS, INC 
Soil Meehan 1 cs En;,,, er s 

PLATE 3 

I 

I 
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WOIIt( OIIDEJt SUBSURFACE EXPLORATION ,.AGl_--- 0,_- I'A~ES 
""'wu"-------- DRILL HOLE LOG AND PENETRATION RESISTANCE HOLE NO. 3 
Project ____ !:J~s_t:_e_?.?-:~~-i~~~i_9~ ___________________________ Ground Elev __ ~ -_- ~-~ ~- --~-~ 
Location ___ ] ]]_J:!q_r_l_?lf>l} _Q~!. ~~ _______ . _____________ .Depth to Water Tabte(Ft l_ _ .9 .. 5 __ _ 
Drill Contract_W_e_s_t~E!:t_ ~1:1<1':.. ____ Foreman ______________ Date Water Table c;aaged_l(~8f~O- ____ _ 
Hole Loc;agect--by_ ~!/- _______ Hammer Weight ____ .Height of Drop_· _____ Date ___ !0/~2/]~ _______ _ 

NOTES 

TY"E a SIZE Of' HOI.E 
TY"E Of' 81T 011 S"OO" 
~OSS f# Dlti~~ING WATEit 

LL= 29.6 
PL = 14.5 
PI= 15.1 

Water 
Table 
-----

LL = 25.0 
PL = 16.0 
PI = 8.2 

LL = 25.0 
PL = 11.5 
PI = 13.5 

.. "' ~ 

~· .. " "' 
DESCRIPTION AND 

0 

~ .., .. _, • ..... • :J 
0~ ... CLASSIFICATION 0¥ MATERIAL. 0 "' : .. uu 

0 "' z 0 c • ~ 

M~sce.L.Laneous .Loose I~.l.l. 

Depth not determined (Up 

)..t.£ )< to 3 ft .• 

Clay,silty,some sand, 
..._-+-__ 

1
ii_-'o,_'·-+-_x

4 
buff brown, moist at top 
to saturated below,lensed 

:c ... .. 
"' 0 

iJ.~. X 
t---+-- 1 with silts,sands and some 

8 
small gravels, sulfates 
in voids, soil flows 
liquidly into hole below 

1---+---+--+-r---4-· water tab l e , moderate 12 
~'-~ ·rr-v-- plasticity, high dry 

..._~--+- -~ strength, black decom­
r---+-----~--- :.~--K posed organics inter3per­

ced primarily concent.rat-16 l I 
~-l- ~-) , :>-:- ed at specific depths. 
_ ~-- c----~1--_,. Soil vari.1ble in grain 
------:"':1.!.-~f--x_ size composition and 

h,..- _ -- -; cons is L?ncy. 

~=~===-~:;.:: (CL to CL-ML) 
k_ --r-·-,,---1 
1.:: J. 1- -'-'i 

~-+--+ 

20 

24 

t~t::_-_-__ +-~. -+-. -;:-;--+-li~r~~e::-;---:;:yt:-;::--loR.,.--:::-::::T .=!rk=-n=Man=cos::-=sna:-rt.le::::-,- 28 
1---+-----+ .. .:.:...cu_, ·-~-~~ decomposed and weathered 

~+----+----- r.:::.. at top. 
~+---~-+~~------------------------432 
1--+---+---- I-- Bottom of Hole 

36 

EXPLANATION 

.. 
0 
..J 

PENETRATION 

RESISTANCE 
C ILOfl l'f:lt f'OOTl 

I• ACfUA~ 0 .. A • .....;_,,Tt:l 
2CI 4( _t!l tel 

r- r-

r-t--+-t-+·-+--+-+ f-- f--

r- r-- --+--+-+--<i-

t--•r-t-+-+- !---r-r- 1--'­
r----r- f-· . -
1-- -- r- _,____ r-· . !f--
f- -- r-·- ' !-- [j ~-r-
1-- ··t---- -I-

I '-f---
t--1,--+--+- --t-- i-· r-1-

lie. 01' I~OWS · ·· ····· ······ · lltt:COitD NUMU:It Of' 8LO .. t ltf:QUI!tiD 'Oit 0•1 'OOT "lNITitATION If' r,~~:~~~~/,!IH~-.. +,-'+_.-+-+-+-+-H-1 
!10 IJLOWS ltf:SU~T IN LESS TKAN I '00T "f:Nf.TitATION,ItECOitO OfP'T14 v~~-···.·:-'·.-':· 1--+--!----t>-+-+-·-+--+-+--+--i 
PENITIIAT [0 1 THUS, !10/4 INDICA US 4 INCHS ,.ENETitATION WITH SO ·?:{;~ 
8LOWS. J.;.·,.:nt--t-;.f--+--+-+-+--+ ~-~ 

DE5Cit!P'TION AND · ········ DfSCIIIBE SOl~ TYP(, WITH fNI'H.lSIS ON INI"\.ACI Olt NATUitAI. CONDifiON. ~·:~n--T--~-'t-t-t---1r---t-+--t-r+--t 
CLASS.,ICATION 0' IIICI.UOI 'SOIL CLASIIf'ICATI ON UOU" SYMICX.. EXAM,.t.lo $AIIII, MEDIUM, ~ --~-- -~ro-
IUTIItiA~ CLIAN,NOIST,"ItN,OIHS[, UNCt:NINT!D, (SP) i"fi::t r----:r+-
P£N!TitATION · · ······ · ·"LOT AS SHOWN AT ltltHT, WITH DASHED ~INEI SHOWJIIe THI MATI: .. IALS l..ifil l 1 

ltESISTANCE COIISIDf ltiD TO IE lll"ltESE NTE D IY lEACH "IIIIUATIOII YAI.UI. 

WESTERN ENGINEERS, INC. 
Soil Mechanics En9ineers 

PLAr E 4 

1 
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I 
I 

_......._ ________ ~ ... ·:·=-~·=-----=:~::.-__ -_~_:::_-___________ .. _~_--·-·. _--... -----~-_--:_-__ ::..,: ... : .• :: ... ~ ... ::_:--=~~--1 

WOIU. OltOE• SUBSURFACE EXPLORATION "AGE---. 0,_' "AlOES 

""'Neu_- ------ DRILL HOLE LOG AND PENETRATION RESISTANCE HOLE NO .: __ 4 _____ _ 
Project ___ ~-Homest.eQ.Q._ §~!?9! ~! ~~<?~ _______________________ Ground Elev. ___ ...: _____ • 

Location ___ ] }1 _I!_~r_i_?~l2 _ Q;: ~ ~e- ____ _ ..: ______________ .Depth to Water Toble(Ft l __ ~! ~ __ _ 

Drill Contract_ ..!'l~.:=;_!:~E~ _ ~:r:~ ·- ___ Foreman ______________ Dote Water Table gaged_ J,,(l_8/J3.9 ___ _ 
Hole Logg!..d by ___ §tl ______ Hammer Weight ____ .Height of Drop _____ ~Dote __ _ 1,0./_2~119 _ ______ _ 

NOTES ~ 
~ 

TYPI a Sill 0' NOLl • : ~ 
TYPI 0' atT Olt S"OON :3~ 
LOSS C# OltiLLING WATIIt ~ 

, 
; 
• 
0 
z 

DESCRIPTION AND 

CLASSIFICATION OF MATERIAL 

t---+---+l...,3----*~--f-v r1iscellaneous lo<;>se fill. 
~~ Depth- not determ~ned 

LL = 26.7 
PL = 17.3 
PI = 9.4 

LL = 21.5 
PL = 16.1 
PI = 5.4 

LL -- 25.8 
PL = 13.4 
PI = 12.4 

Water 
'T'-"!hlA 

-~• X 

t--+--~7,Lo,i f-x.. 

~3 € X 

(Up to 3 ft) 

Clay,silty, some sand, 
buff brown, moist above 
to saturated below, 
lensed with silts,sands, 
and some small gravels, 
Sulfates in voids, soil 

1---+---+--+--- flows liquidly into hole 
t.4. E _}<;: below water table, black 

t----r'---+---+----; decomposed organics 

-+------t-r~ q ...... -."""'-·:::-:-!..; 

intersperced, concentrat­
ed at certain depths. 
Variable in grain size 

-r----+---t· -- composition and consis­
tency. 
(CL to CL-ML) 

--r-- -----

=~ - 3 4..:~ 
- u.:-r;~;L-

t---+-----
-~--

l 1 X 

:>2 X 

t---+----+··-----

l X 

q 4 X 

:a: ... 
~ ., 
A 

6 

9 

12 

15 

21 

24 

~+---~~~-=----~~~~----~~--~27 Grey to black Mancos shale. Bottan of Hole 
at 28 Ft. 

t--+---+-- I-- Decomposed and weathered 
at top. 30 

EXPLANATION 

PENETRATION 

~ RESISTANCE 
3 ( ILOWS PCit 'OOTt 

•• ACTUAL 0 o.A•~AT'[t 
Zll <t( ec ec 

~ -- . -+-·+-·+-·· ...... --+- r-· r­
~--1~-+--+·-~ ,_ ~ 

! 

~--~-+--+- ,__ 1- ,__ 
f---L 

~ -· 1--r 
,___, __ . . I I ' r--r--
>--; ~- ' ------ :-t-' . f--c-
___ ..___ ,--;-

···-~ 
1--+-+-+-+-·f-... -+· --~ 

-~ 

1-- ·----

.... ~ ILOWI"""""'""' ltiCOitO NUNUit 0' ILO•U ltiQUIIIIIO ,0. 0111 ,OOT "CIIIT.ATIOII ,, ~ •• ·- I 
50 ILOWS IIIISULf Ill LUI THAll I ,OOT "INITI'ATION,ItiCOIIIO tJI"TH [~7-f--r ~-1- --·- i---
PENETih l 10 1 THUS, 5014 INDICA TIS 4 INC HI "£NITIIIATIOII WITH $0 j-:''','-..._" 1--·-
IL..OWS. !;; , ,. --r--·-

OISCIII ... TION AIIO· ....... · OI!Citlll 1<l1L.. TY"t: ,WITH t:N,.HASIS ON INI'\.ACI Olt IUTUIIIAL COIIOITIOtt j ~ 
CL..ASSI,.CATION 0, IMCLUD£ ~OIL CLASII,.CATIOII lltOVP SYMIO\..IXAM"I..I• SAifD, IOI(OIU,., ~ - . 
WAT£111AL CL£AII,NOIST, """'• Ot:llSt:, UNCt:Nt:NTIO, 11 .. 1 ill ~~ 
"£H£TitATIOM · .... · · · .. HO'~' AS IHOWN AT llllllT, WITil OASMIO LIM II IHOWtlle TMI MATtlUALS ~ '--"-·-· 
llt:StSTAKCI ,;.~NSIOIItt:O TO II ltl,.ltt:SINT£0 a'f lACK "IMIT.ATIOII YAL\1(, 

WESTERN ENGINEERS,INC 
Soli Mtcl'lontcs Engtneers 
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----,--·---~'""~"'"'''"··---·----,-----·-----------------------·-. 

wo~tK o~toEII SUBSURFACE EXPLORATION I'AGl ____ 0 ,_ _ ""~u 
'"""'1£11 ________ DRILL HOLE LOG AND PENETRATION RESISTANCE HOLE NO, ___ !? ____ _ 
Project ____ HomesteaD...: Sl.IbQ.jyi.s.iQ~L _______________________ Ground Etev, _________ _ 

Location __ ]}]_ ~q~i_Z_9..!:1_Q;:~ ~~ ________ , ______________ DepthtoWoter Table(Ft l __ ].! ___ _ 
Drill Contract _ _!'~e _s _!.~~ _ ~~~:. ___ Foreman ______________ Dote Water Table QaQ&d _ ~ Q~2_2/_7 J __ _ 
Hole LOQQe<Lby ____ ~~ _____ Hammer WtiQhL ____ HeiQht of Drop_. _____ Dote ___ ! Q/_2 .?11 ~ ______ _ 

NOTES 

TYPE 6 SIU M HOLE 
TYI'E O' liT 011 S,.OOH 
L.OSS OF DltiL.L.ING WAT(It 

LL = 26.0 
PL = 16.4 
PI = 9.6 

LL = 26.9 
PL = 15.1 
PI = 11.8 
LL = 24.3 
PL = 15.4 
i?I = 8 . 9 

SL = 25. 7 
~'L = lS.2 
i?I = 1 \) . 5 

" "' " i~ ~ I~; 
~ ... DESCRIPTION AND 
0 

~~ § _, K 

• ;:) i\J! ... CL.AS,S IF IC AT ION OF MATERIAL 
0 "' 1: ~ 0 z 

" :1 

t----+---,.-f.r-,.--.,t--.,71 Pavement, gravel base and. 
t--+--,-~~~CJ~~~~ misc. fill matl. Depth 

not determined in drill 
hole (at least 2') 

llb. X 

w_t x \'later Table -·----
f----- ~0.-r;~-- --=-~----

t---t-----t,f--,.,, .,,_-+-f---:-:-i- C 1 a y , s i 1 t y , s orne sand , 
:L • .: ~- buff brown, semi-saturat-

:1: .. .. 
Ill 
a 

4 

8 

I 
1 12 

t---+---,-,...,2""1'-~r-x- ~d above to saturated 16 
-~- below, lensed with silts, 

n_:-() c:~y- sands, and some small 
l r~··-~,~~ gravels, sulfates in 

1-f---+------, __ ~ --i"rx- voids, soil flows liquid- 20 
___ ,__ , •. , t- -- r----

f-- ----.1.-~-~r-~­- --- . ), -· f-X.. 
ly into hole below water 
table, black decomposed 
organics intersperced, - •·---- ~ 3. t'--x-
quite vari3ble in grain 24 

, .. ,.r--- size composition, con­
t---+----+r~4:- :::C solidation, and moisture 
1--+-·--+----r-- content. (CL to CL-ML) 

28 

32 

.. 
0 
..1 

PENETRATION 

RESISTANCE 
lll.OWS I'Eit 'OOTI 

e ACTUAL. 0 ~AT!t 

zt 4(l ec ec 

r----11-t-+-t--+-+-+- 1-+-

t-1-+-t--+-+-+--T' \-i 
i f-r­

_,_,r-+--+--1---1--+: ----~ 

r--! .--~ 

' I , i 

:~~ .. E-rF .. F ~~F--t"' __ t...._..~-f 
' _ _:_ 1 i 

c- ·-+--t--r- L 1 f---

--~- -'r+---t---1,---+·-,,+-t--i 
'--f- +--,+-·-+--+-·+-l-r-
1--1--~--+-+-: ·-+--+--'": >--r-

l 
t-i~-+-+-- M- ~­

·vta nco s Shale , -a-..-:-lt_e_r_n_a-;---;-t .. i-L-+-g---1-t-+-+--+--1-+-- ·r- r--

lenses of Hard and soft 36 
shale. 

-r--~ -- ··- -+--+-+-1-t 

EXPLANATION 

Me, oP IL.OWS··"·········" IIEC:OIIO NUMU:II MIL.O'IfS lt(QUIIIEO 'Oil ONI 'OOT 'fNITIUTIOII I, t:Bt:~t/,1~-.. +,-+_+-t--+-+---1--1-1 
50 IL.OWS liiUUL.T IN L.IUS THAN I 'OaT I'INlTIIAT"ION,IIIC:OIIO OI!I'TM ,~:; t--•r--+-•-+-+-+--+-~-~ 
PENlTIIAT[D 1 THUS,50/4 INDIC:AT£5 4 INCHS fl"t:NUIIATION WlfH 50 .~:-,~','!--+-+,;,·'+-·+-+-1--t-+--+-_. 
IL.OWS. 1-i::-'d ;, ~--,J-1'-+-+-+-+-+- ·--

DnCIIII"TION AND·'""'"" OlSCIIIIl SOIL. T'f,.E,WITH [IIII'HAIIS ON INI'\.ACI 011 NATUIIAL CONDITION ~;t--t-~'t-i-+--1H-t•rrl--t 
CLI•SSI,ICATION 0, INCL.UDI SOIL. CLASSI,ICATION CIIOUI' HMI()t., IIAM,.LI• SAI/II, .. (DIU .. , ~~""'--+-+-+-·'H-+-+,~":::-
1114 TllllAL CL.f:AII, MOIST, "It .. , OlNSl, 1J NCt: M( IITf;O, 111"1 fl!''~_.,a§-t-+-+--1iH-t--+-t---t-+-4"¥ 
Pt:N(TIIATIOII ·" · """' I'LOT AS SHOWN AT III.HT, ''liTH DASHED L.INll SMOWIMe THI MAT£111ALS 1 

II!StSTANC( :ONStDllllO TO 5( II(I'IIU[Nf!O IY fACH PINETIIATION YALU(, 

WESTERN ENGINEERS, INC. 
Soil heechanics En9ineers 

PLATE 6 

I 
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WOIIK OII0£1t SUBSURFACE EXPLORATION "AG[ ___ • O' •• I'A~ES flu-.ult ________ DRILL HOLE LOG AND PENETRATION RESISTANCE HOLE NO __ f) ______ 
Project ___ RP.Itl~_t.e..Clci_~lJQ<U. 'l:l.!?.,:i.,.O_l1, ________________________ Ground Etev. ____ • _____ 

Location ___ 7_ l7 __ Hp_!"! ~~n- _D_r_i_v~ _____________________ .Depth to Water Toble(Ft l _ .9. Q ____ 

Drill Controc:t_ ~~!! ~e:~n_ _E_n9.: ____ Fortman ____ ~ _________ Dote Water Table gaged __ 1/ J ~L~ Q. ___ 
Holt Logged by __ .:..~~_~ ____ Hommtr Weight _____ Height of Drop ______ Dote_ - _l_OL~ ?l_7_9 ________ 

- ~ "' NOTES "' " PENETRATION 

l~i ~ "' 
::;! DESCRIPTION AND 

• '§ 
z ., RESISTANCE 

TY"I a SIU Of HCLI .. 
!§ ~ • ;:) .. 0 C ILOWS '"'" I'OOTI TYPE 01' liT Olt SI"OOH .. CLASSIFICATION OF MATERIAL "' ..J 

0 .. ~~ a I• ACTUAl. 0 C.A1,...,00LAT'f:[ LOSS OIF OltiLLIIIIG WA T[lt 

= 
z 0 

a ~ 40 8C Ill: 

!Miscellaneous loose till 1-· r-t- ~~t~ .... material. Depth not de- f- ·- --+-· f--

26.4 . 2 l X ~fj~mt8e3 in) drill hole . !--· f-· ~ - f- f-LL = 
PL 14.9 ft -3 t--= 
PI = 11.6 u. X Clay,silty, some sand, I 

buff brown, moist above 
to saturated below, 6 
lensed •.vi t'1 silts,sands 

~.L. t X 
and some small gravels, 1-· ~ 

Water ...... f--+- .·-1-~ 
LL- 23.0 Table 

sulfates in voids, soil 1- ~-- t-· ·-
PL = 14.8 ~2 1 X flows liquidly into hole 9 1-~ .. . --~ -- ·--- below table, black ;-- r- r-·- ~--~i-- t-·-PI = 8.2 -- 4 water 

decomposed organics t-· r- ~-- . --·-r---~ -~ ..---
! --~t---~-~- c. -r-----

intersperced, mainly :- ·-·· r-·1- -t-· 7-- ,_ + ·-
~u X 12 +-found at certain depths. -· 

~--- Var:iable in grain size I ~:. =~r-t±_ :· : t-· --
. --~---· +--- I .... •. -.t 

~~~-~ t:K co:nposi':ion a:1d con- r· ~l- r t · ~ . i ! 
LL= 22.9 sistency. (CL to CL-ML) 151 ,.. ··- -t-··+· ~ :· . .,. • ··- 4 

r - . , . ...... --:----r-..,-... r-+~-~-- -- ........ PL = 18.1 ·x- ' . j. ... i-.. -1-- : +-·-· . .. 
PI= 4.8 :2 i ~-4-L+- :-++-· -+- ---I 

I ~-· -· •·-· 1-- " ..... ._ t .. , ---

· c: r--x- ~-- ;. . ;, ~ \'"' ·--+·. ~-

18 1 

' -~ c- t-- ~-: 

~-~+L 
,..._ 

!-- ~- . 

D.2 J X J-·· t--
I 

f- --

~1 i . -·-t----
' , ' r 

:4 . h X -+-+-+· • t- ~--· 

-+-+-+- + t---. __ 
r-- --,- -+-+-+ +- ~-·· 

.L-+-+ • r-.9. X I ' 

Grey to h 1 r1rk l\1al1COS shale. 24 ' I--
L9 1 X \ 

f-·-·-

Decomposed and weathered r-- ...... -
at top grading sounder f.--

·-with depth. 27 
........ r-- f- ·--

Bottom of Hole 
~Q 

EX PLANATION 

"•· cw aLows-- ............. •rco~to NuMUit ~>' aLO•U lti:QUIUO I'Oit 0111 I'OOT n"rTitATIOII 11' E~;~~ ·- ! 
~--tt= !O ILOWS ltfSULT Ill LISS THAN I '00T "'lllTitATIOII,Itf:COitO OIIOTH Nr- f--l-. 

OISCitii"TION AND 
CLASS I "CA TIOIII 01' 
MAT[ItiAL 
PENfTitATIOII ... 
lt[SISTANCI 

;>(N(TitATfO 1 THUS,!0/4 IIIOICATU 4 IIIC:HS ~t:NlTitATIOtl lriTH 50 r;-::.'., 
.LOWS. . 

~ ........ OfSCitiill SOIL TY~!, WITH fiii'HAS•t 011 IN~AC:I Olt IUTUitAL C:OitOITIOH. ~ 
IIICLUOI SOIL CLASIII'ICATIOII lltOU~ HMaOi.. IXAMIOLI• $AIID, II(OIUII, r-CLI!:AII,MOIST,,.ItM,O!NSE, UIICINENU:D, (II") ~ 

·"LOT AS IHOWII AT lllltHT, WITH OAIHIO LIIIU SHOWIIIft Till •AT'fltiALS f;;.l.'j{ 
CONSIOfltEO TO If lti:P'Iti:S[Nfi:D aT fACH ~lllfTitATIOII VALUC. 

WESTERN E~GINE:ERS, INC 

Soil Mtchollic•; £11q1neers 

PLAT£ 7 
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Y= I 

r ~:.:-:.t 
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WORW. ORDllt - SUBSURFACE EXPLORATION ~ ~AGl_--- 0,_. II>AG[S 

'"""'"------'--- DRILL HOLE LOG AND PENETRATION RESISTANCE HOLE NO __ ] _____ _ 
Project _____ JI~§1_;~C!_d_ ~~iyJ:.~~Oj\ __________________________ Ground Etev. _________ _ 

Loeation ____ ll7_ !i9!':!:.~o_n __ D_r_iy~- ___________________ .OepthtoWoter Tobte(Ft l ___ N.f __ ...:_ 
Drill Contract_!:'!~!!~~ ~I!. _E_n9.: ____ F ortl'fl on ___ ~ __________ Date Water Tab" QOgtd __ ]-Q/~~;:::7_9 __ _ 
Hole Logged by_..:~~_:_ _____ Hol'fll'fler Weight _____ Height of Drop ______ Dote ____ 10/22/19. ______ _ 

.... 
NOTES 

TYPI a SIU Of HOLI 
TYPE Of llf Olt SPOON 

LOSS Of DRtLLtlt8 WATtR 

Approx. Sat. 

Depth 

~ .. ~ w 
'Jr 

~ 
.. _ ,. ... ...... ..,. 

.J • .J ... .... • :II ..... 
0~ ... =~-uu c:i .. 

0 ... .., z 0 • :II ... 

DESCRIPTION AND 

CLASSIFICATION OF MATERIAL 

Miscellaneous loose fill 
material. Exact depth 
not determined in drill 

Jr ... w .. 0 
Ill ..J 
Q 

PENETRATION 

RESISTANCE 
I ILOWS ~~" I"OOTI 

t ACTUAL 0 ~A~C 

zc ~ -"" J!o:l 
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PLATE 9 
WESTERN ENGINGEERS INC. 

GRANO JUNCTION COl.ORAOO 
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WESTERN ENGINGEERS INC. 
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WESTERN ENGINGEERS INC. 

GRAND JUNCTION COl.ORAOO 



SAMPLE NO. DEPTH ELEVATION, __ _ 
SOIL SILTY CLAY 
LOCATION HOMESTEAD, SUBDIVISION 

OPTIMUM MOISTURE CONTENT __ :..;:IB::...:..·=2 _____ _ 
- MAXIMUM DRY DENSITV ____ ..:..;I0:...6;;:;....:....;1;....__--,-___ _ 

METHOD OF COMPACTION AST M D 698 
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MOISTURE CONTENT IN 4ft OF DRY WEIGHT 
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COMPACTION TEST DATA 



_____________ .....__. __________ ---, , .. , 
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,~ 

500 -
~ - Cl N-SOAKED w o-

~ <to 
<r 0~ 

400 g ...J~ 
0 I 
(/) z z- 0 

0 z 
1-
(/) 

-
Q. 

15 '300 

SOAKED 

10 200 

0 . I .2 .3 4 .5 .6 
PEN E T RAT I 0 N (IN.) 

SAMPLE' HOMESTEAD SUBDIVISION 

DENSITYt 98 0Jo ASTM D 698 
CBR .L" PEN.: 1.3 (SOAKED) 26.2 (NON-SOAKED) 

CBR .2" PEN • ., 1.0 (SOAKED) 22.1 (NON· SOAKED) 
BEFORE SOAKINGt 

MOISTURE CONTENT• 13.5"70 

DRY UNIT WEIGHTt 104.4 PCF 

AFTER SOAKING t 

MOISTURE CONTENT, TOP t": 26.8 0Jo 
AVG. MOISTURE CONTENTt 

SWELL: 4.50Jo 

SURCHARGE WEIGHT' 20 lb. ( 102 PSF) 

PLATE 16 

CALiFORNIA BEARING RATIO 
(AS TM 0 -1883) 
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• 
FORD 
BUILDERS 
INC. 

City of Grand Junction 
Grand Junction, Colorado 

To whom it may concern, 

Application being applied for as follows: 

• 

56 room addition to the existing Airport Quality Inn. 
The parking needed to accommodate the addition= . will be 
added in the lot adjacent (south) to the hotel. The lease 
on this property is enclosed. 

Respectfully, 

Larry Mo e 
Respresentative 

P.O. Box 1802 GRAND JUNCTION, COLORADO 81502 

(303) 245-5798 

Metal Building Systems 
Authorized Builder 

I 

I 



• 
FORD 
BUILDERS .... 

INC. 
City of Grand Junction 
Grand Junction, Colorado 

To whom it may concern, 

Application being applied for as follows: 

• 

3600 sq. ft. of the existing Airport Dollar Inn to .be. 
utilized into a 1~0 seat family restaurant. This area 
would be located in the area presently used as lobby and 
gift shop. Entrance, of the. restaurant would be located 
in the main lobby area. Menu to consist of medium 
priced meals with excellent family atmosphere. 

The parking needed to accommodate the .restaurant will be 
added onto the existing lot and also additional parking 
to be acquired in the lot adjacent (south) to the hotel. 
Arrangements and negotiations for a long term lease on 
this property are being finalized at the present. The 
additional parking will be easily accessable from anywhere 
around the hotel. 

A sighed long term lease will be provided before final 
approval. Your reviewal on this matter is appreciated. 

Respectfully, 

ford Builders Inc. 

P.O. Box 1802 

./ '-----.. ···- ..... 

GRAND JUNCTION, COLORADO 81502 

(303) 245·5798 

Metal Building Systems 
Authorized Bu1lder 

I 

I 



Reply Requested 
YesO NoD 

• CITY OF GRAND JUNCTION, COL.DO 

. - MEMORANDUM -

Date 

August 8, 1980 

To: (From:) ... Bob Bright,CityPlannt!iiOm: (To:) Btn. Chief Wes Painter 
Development Dept. · Fire Prevent1on Off1cer 

SUBJECT: Airport .Dollar Inn 

I have been contacted by Nick Tomashowski, Valley Construction 
Inc., in regards to the northwest driveway off of Horizon Drive, 
for the Airport Dollar Inn, which the Planning Department suggests 
being eliminated. · 

When we reviewed the addition to the Old Homestead Realty and the 
Airport Dollar Inn, fire protection (fire hydrants) were placed 
with the understanding that the northwest driveway would be pro­
vided. If the driveway were to be eliminated, the hydrant in 
front of Old Homestead Realty would not be accessable for protection 
to the northwest side of the motel.. The driveway also allows the 
Fire Department to set up a two position attack quickly and prevents. 
fire pumpers from having to use one driveway and driving over hoses 
etc. 

The Fire Departments position is that the Northwest driveway must 
be provided. Thank you. 

~qw~()~ 
Btn. Chief Wes Painter 
Fire Prevention Officer 

WP/hc 
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