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1~1 WHITE CITY SUBDIVISION - FINAL 
PETITIONER: Bertrand and Company 
LOCATION: 210' South of North Avenue, 
PETITIONER: Bertrand and Company 
ENGINEER: Western Engineers 

~.A.':::: :XII' 1 0 -15- 7 9 

West of First Street 

10-12-79 PARKS AND REC. 

10-12-79 CITY FIRE 

10-10-79 IvlTN. BELL 

10-10-79 CITY TRANS. ENG. 

10-11-79 CITY ENG. 

DESIGN & DEVELOPMENT PLANNER 

No comment. 

One hydrant is needed at the corner of 
Belford and 1st to meet fire flow require
ments min. line size 8 11 • 

No further request will be made on this item. 

No comment 

Proposed site drainage improvements and 
driveways look reasonable. Sidewalk or 
power of attorney for sidewalk should be 
provided on First Street. 

Previous approval of this subdivision was contingent upon the allowal of only 
two curb cuts on First Street. 

STAFF RECOHHENDATION ') 
Recommend approval of final with the following stipulations to be addressed 
before the time of the City Council meeting: 
1. To meet fire flowrequirements, one hydrant is needed at the corner of 

Belford and 1st, minimum line size 8". 
2. POA for sidewalk on 1st Street. 
3. Limit curb cuts to two off 1st Street on final plat. 

GJPC 10-30-79 
Approved subject to staff comments. 
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1~1 WHITE CITY SUBDIVISION-PRELIMINARY ~~ ~s 5-18-79 

5-16-79 

5-16-79 

5-16-79 

5-22-79 

5-23-79 

5-24-79 

GJPC 5-29-79 

CITY UTILITIES 

GRAND JUNCTION 
DRAINAGE 

CITY FIRE 

MOUNTAIN BELL 

PUBLIC SERVICE 

CITY ENGINEER(RISH) 

-----

None 

Okay 

No comment 

We require ten (10) foot utility easements as 
highlighted on the attached plat. 

Gas: No objection-Gas lines in N. 1st street 
as shown. 
Electric: Request 5' easement adjacent to 
North side of subdivision 

1. Power of attorney for full street improve
ments and appropriate right-of-way dedication 
consistent with 1st Street Policy Statement 
should be provided. 
2. Existing fill bank on west edge is irregular 
with broken concrete and other debris end ~----
dumped on it. Fill construction should be 
engineered and controlled for stability. 
3. Appearance of west and north banks from the' 
Park is poor. Some appropriate slope treatment 
is advised. 
4. Fill extension to west should not encroach 
on drainage way and easement for same. 
5. Fill settlement is acknowledged in their 
Geology Report as a potential problem. 
6. If site drains to west, the runoff should be 
contained and carried over the fill at one or 
two locations in-an improved flume or pipe to 
prevent fill erosion. Proper treatment at 
toe of flume(s) will also be necessary to 
avoid erosion at the toe of fill. 

MIKESELL/FLAGER/PASSED 5-l (RIDER VOTING AGAINST)/A MOTION TO RECOMMEND DENIAL 
TO THE CITY COUNCIL, BECAUSE OF THE INABILITY TO CONTROL THE IMPACT OF THE 
CURB CUTS ON THIS PROPERTY. 

I 
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SUBSURFACE SOILS AND 
FOUNDATION INVES~IGATION 

FOF~ 

WHITE CITY SUBDIVISION 
-GRAND JUNCTION~ COLORADO-

Client: Bertrand and Company 
Grand Junction, Colorado 

Prepared by: 

WESTERN ENGINEERS, INC. 
21~0 Highway 6 & 50 
P. o. Box 571 
Grand Junction, Colorado 81502 

SEPTEMBER 1979 
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SUMMARY 

The site under consideration for White City Commercial Sub-

division is presently a motel Complex located southwest of the 

intersection of First Street and North Avenue in Grand Junction, 

·colorado. The soil profile encountered consists generally of the 

following: 

1.) 2 to 9 feet of miscellaneous dumped fill. 

2.) Moist to saturated buff to dark brown silt-clay of low 

to moderate plasticity and high dry strength approximately 

35 feet in thickness. 

3.) Red brown clayey, ?ilty sand about 2 feet thick. 

4.) River gravel, cobble, boulder outwash in a silty sand 

matrix about 40 feet below the surface and extending to 

an undetermined depth. 

The water table was not found due to collapse of the test holes. 

CONCLUSIONS AND RECOMMENDATIONS 

The overburden fill soils will not safely carry more than 500 

lbs./sq. ft. imposed by a column footing without excessive settle-

ments. Imposing relatively heavy building loads near the crest of 

fill slopes may induce slope instability. These poorly consolidated 

soils will, therefore, not provide adequate support for the proposed 

structures. Stable foundations can most easily be constructed using 

piling driven to the river gravels. The surface of the gravel may 

exhibit undulations, even though the drill logs indicate the approx-

imate depth to gravel. The following items must be considered in 

the design of piling foundations. .. 
1.) 8 inch piling, either prestressed concrete or concrete 

filled pipe piling, driven to adequate resistance into 

the gravel will carry up to 75 KIPS/PILE. 

I 
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2.) Driven piling lengths should be as close as possible 

to final expected length while still allowing for 

variations. Provisions should be made for extending 

or splicing piling. 

3'.) Pipe piling must have a minimum 1/4 inch wall. 

4.) Piling should have a flat shoe slightly larger than 

the pile. 

5.) Predrilling should be minimized. 

6.} Piling must be driven to a predetermined set. 

Precorisolida.ted or "floating" foundation design systems may be 

considered as alternatives although cost and time elements involved 

are normally prohioitive. 

The fill material has apparently experienced sufficient his-

toric consolidation to provide up to 309 PSF bearing pressure for 

light loads imposed by floor slabs. Provisions must be made to 

separate the floor slab from peripheral foundation units, provide 

gravel under slabs, strengthen slab edges, and protect the support-

ing soil from moisture. 

Trafficked areas may use either the existing gravel surface 

for subgrade or precompact the subgrade. 

Fills under buildings and pavements should be compacted to 

minimum 85% Modified Proctor and should consist of a good quality 

of material. Some settlement should be expected due to the weight 

of fills. Backfills should also be compacted in loaded areas. 

Fill slopes should be no steeper than 1 1/2:1 for well compacted, 

well drained, good quality fills and flatter for other types of 
• 

fills. 
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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 at the proposed White City Sub-

uivision. The site is located southwest of the intersection of 

1st Street and North Avenue in Grand Junction, Colorado. The pro-

posed structues will probably consist of typical prefabricated 

metal buildings applying high concentrated foundation loads. 

Through examination of field conditions, both surface and 

subsurface by means of test excavations, and through laboratory 

testing of recovered samples, it is possible to arrive at a suit-

able bearing value ~or each possible bearing·material. Required 

depths for foundation members can be subsequently derived. Any 

existing anomalies which may be detrimental to foundation support 

may also be discovered. The bearing values which are derived must 

include a reasonable factor of safety if they are to be used in 

the design of reliable foundation elements. Damage due to one or 

more of the following must be prevented: 

1.) Excessive consolidation of any base material. 

2.) Shear failure of the founding material. 

3.) Differential movement of the base material. 

GEOLOGIC HISTORY 

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

north of the present Colorado River channel is dark gray· to black 

Mancos Shale. The regional dip of-the shale is approximately 3 

degrees to the northeast. The top surface of this shale is undu-
.. 

lating, resulting in exposure at ground surface in places, and as 

much as 100 feet below the surface in others. Sometimes both cases 

I 
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occur within a few hundred feet. Pri~arily, exposures of the 

Mancos Shale occur in the northern portions of the valley near 

L the base of the Bookcliffs and in the southern areas of the valley, 

south of the existing Colorado River. channel. 
~ 

l Ih'several areas are found pediments which were formed as 

L 
a result of the recession of the Bookcliffs. The pediment deposits 

are often moderately dry due to their relatively high elevation 

L and good permeability. The pediment soils contain a moderate 

amount of friable sandstone gravels. 

L In the area of the previous River Delta, which at times covered 

L 
an extensive area in the Grand Junction vicinity, gravel, cobble 

and boulder outwas~ has been deposited by the Gunnison River. This 

L outwash, the top elevation of which generally lies between 4555 and 

4560 feet in the Grand Junction area, v~ries from a few inches to 

L as much as 25 feet in thickness. 

L 
Higher in the soil profile, the outwashes from the Colorado 

River basin and Bookcliff area to the northeast have deposited 

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

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

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

resulting in a material heterogeneous in nature varying from 

L clayey silts to fat clays in numerous combinations. These soils, 

L 
being geologically identified as a Billings clay, were laid down 

in such a manner as to create lenses ranging from reasonably clean 

L sand and small gravel to dirty silts varying in thickness from two 

inches to more than four feet. These lenses provide paths for 

L • 
water to travel through the surrounding semi-impervious silt-clay 

l 
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matrix. This network of permeable soils keeps the entire area 

wet when supplied with water from natural and irrigation source~. 

Organic matter is often found deposited with the silts and clays.· 

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

'clay m'aterial has been combined with sands and small gravels. In 

these locations, water also travels freely through the material. 

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

to the absence of tight clays to impede percolation. 

Due to the high salinity of the underlying shale beds, deposits 
. 

of sulfate salts can be found interspersed with the silts and clays. 

The salts are leached out of areas of high concentration through 

irrigation or natural ground water sources, ·and re-deposited in the 

material through which any ground water flows. 

AREA SURFACE CONDITIONS: 

The site is presently occupied by a relatively old motel com-

plex and its related buildings. The ground surface not occupied 

by buildings is covered with a gravel surfacing material for park

ing. The site is bounded on the south by commercial developments, 

on the east by First Street, and on the north and west by relatively 

steep fill slopes. The site exhibits moderate to steep drainage to 

the north and west. 

SUBSURFACE CONDITIONS 

I 
1 
I . i 

The site subsurface conditions were examined by means of two 4-inch 

diameter test holes. The test holes were drilled by means of a truck 

mounted continuous flight auger. -The locations of the test holes 

are given on PLATE 1, in the APPENDIX, and the logs are shown on .. 
PLATES 2 and 3. As can be seen from the test hole logs, the soil 
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profile is not only very heterogeneous vertically, but.varies with 

horizontal location. The soil profile generally consists of the 

following: 

1.) 2 to 9 feet of fill. This material varied from silty 

clay mixed with a black bituminous material of unknown 

origin to a sandy gravel. This fill exhibited evidence 

of poor natural consolidation. 

2.) A buff brown to dark brown silty clay exhibiting a wide 

variation of plasticity, and a moderate dry strength. 

This material was found in ~ lensed state with horizons 

varying from silty clays of moderate plasticity and high 

dry strength to clean sands and small gravels. The depth 

of the clay-silt material between the fill and the under

lying silty sands is roughly 35 feet. White sulfate 

crystals are visible throughout this material. These 

silts and clays flowed liquidly into the hole below the 

saturation level in the test holes. Decomposed organic 

matter is found at various depths and in all locations 

due to the type of water deposition which occured. The 

concentration of the decomposed organics is minimal with 

regard to foundation support. These silts and clays are 

found at varying levels of natural consolidation as evi

denced by the differing unit weights and the varying de-

grees of tightness of the material. 

3.) Underlying the silt-clay material is a red brown silty,. 

clayey sand which grades cleaner with depth and lies 

directly over the river gravels •• This material is well 

consolidated, existing in the saturated state. The thick

ness of the sands between the brown silt-clays above and 

the river gravels below was found to be 2 feet; •.. 
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4.) The river gravel outwash extends to an undetermined 

depth. Judging from holes drilled in the area previous-

ly, ,approximately 20 to 25 feet of these gravels overlie 

the Mancos Shale. Due to the nature of the underlying 

shale and the manner of river deposition of the gravels, 

the thickness of the gravel stratum may vary radically 

either increasingly or decreasingly. The material within 

the gravel stratum consists predominately of gravels, 

cobbles and some boulders in a tight silty sand matrix. 

The gravels, cobbles and boulders are comprised of rock 

of dense hard origin. These river gravels are not uniform 

existing-with layers of sands and ·small gravels and 

layers of silts and clays interstratified. In most loca-

tions, 2 to 3 feet of smaller_gravels and sands overlie 

the tight gravel cobble outwash material. The upper 

horizon of the gravel in test hole No. 2 was found at 

40 feet. 

The water table was not determinable in the test holes due to 

collapse of the hole below the saturation level. However, the soil 

saturation level can often be used as an indication of the proximity 

of the water table. 

SUPPORT OF BUILDING LOADS 

The natural silt-clay soil in conjunction with the unconsoli..: 

dated fill at the site will not provide unyielding support of the 

structures. Water deposited and erosional soil such as the natural 

material found at the site varies in load bearing characteristics 
• 

depending on particle size, soil derivation, and type of water 

deposition. Similarly, the fill material at the site was, by all 
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evidence, loosely dumped with no concern for quality of fill, 

uniformity of material, or compactive effort. 

These soils are termed "collapsible" due to the fact t~at 

they often exhibit a rapid decrease in load bearing character-

'istics 'with an increase in moisture content, and subsequent minor 

loading. The upper soils at the site under consideration which 

would be used for building support appear to be of predominately 

clay and silt size particles. In order to determine the soil con-

solidation characteristics under load, a soil sample is laboratory 

monitored for consolidati·')n under various loading and moisture con-· 

ditions. The graphical results of 2 such tests performed on the 

soil we are dealing with are given on Plates 4 and 5 in the APPENDIX. 

As can be seen, the natural soil consolidates rapidly but uniformly 

under natural moisture content. Upon s~turation of the samples at 

1,000 lbs./sq. ft., little movement occurs in the natural soil, 

while the fill sample from Hole No. 1 consolidated approximately 

1.4 percent. It is apparent that the natural soils are reason-

ably well consolidated, whereas, the only consolidative loads the 

fill material has experienced are those imposed by the material 

presently in place under low moisture content and that considerable 

consolidation potential exists with an increase in soil moisture 

content of the fill. In most locations, it appears that the only 

natural consolidation which has occurred has been due to the weight 

of the soi1 presently in place. 

The upper fill material at the site is subject to moderate to 

large differential consolidation or settlement. The heterogeneous 
• 

nature of these soils results in the fact that settlement which does 

occur will likely have a differential pattern rather than being com-

pletely uniform. The maximum potential differential settlement can 

I 
1 
I 
f 
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occur within a horizontal distance as short as 10 feet. With the 

type of structures considered, differential movement potential is 

increased due to the application of relatively high column loads. 

Making use of the elastic theory to determine soil stresses, and 

~sing ibugh estimates of foundation loads and required footing size, 

the soil should support not more than 500 lbs./sq. ft. imposed by 

a column footing under full design dead and live loads to assure 

that the differential settlement which occurs does not exceed allow-

able magnitudes. 

In addition, the shear strength of these heterogeneous fill 

soils is impossible to accurately determine. The imposition of 

relatively heavy loads near the top of these·moderately steep 

fill slopes greatly increases the possibility of inducing slope 

instability and of initiating slope mov~ent. It is, therefore, 

seen that it is somewhat impractical to support moderate to heavy 

foundation loads on these fill soils, due to the extensive problems 

involved. 

In contrast to the poorly consolidated fills, the river gravels 

lower in the soil profile are capable of carrying large loads. Un-

yielding support of the structure loads can be most easily obtained 

by supporting these loads on the river gravels found at the depths 

indicated on the Test Hole Logs. Use of drilled and poured-in-place 

caissons is impractical due to the water table, the instability of 

the saturated clays and sands overlying the gravels, the relatively 

high permeability of certain lenses and zones of the overburden as 

well as the gravel, and the depth at which the gravel is found •. The 
• 

obvious alternative and our first recommendation, is the use of 

driven piling. 

1 
1 
' 
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The gravel is relatively deep with the upper zones generally 

being found 40 feet below the existing ground surface. A layer of 

less consolidated gravels generally is found in the upper 1 to 3 

feet of the gravel. Piles with relatively light design loads {30 

~IPS or' less) normally reach the required driving resistance within 

the upper 2 to 3 feet of the gravel, but isolated areas in which 

greater penetrations into the gravel are possible do exist. Undu-

lations have also been found to exist in the gravel surface in the 

area meaning that, although the test holes drilled indicated the 

d~pth to gravel, such may not be the ~itu~tion throughout the site. 

The foundation design and construction procedure must, therefore, 

allow for these variations. The river gravels, being a well con-

solidated, sound material, and underlain by a firm base of Mancos 

Shale are capable of supporting large l~ads. 

Steel pipe piling, 8-inch diameter, minimum 1/4 inch minimum 

wall filled with concrete after driving, have been used in the area 

under similar circumstances to support loads as high as 100 KIPS 

per pile. Experience has indicated that, with these piles, 100 

KIPS is an upper limit to prevent pile damage during driving and 

that 75 KIPS is a safe maximum. It has also 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. Provisions 

must be made for splicing or extending piles, should isolated spots 
~ 

{not encountered in the drilling program) be discovered during the 

pile driving operation, at which unusually high penetrations occur. 
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Good results in the Grand Valley have been obtained in the 

past by use of prestressed concrete piling, or steel pipe piling 

filled with concrete after driving. Piling must be 8 - inch dia-

meter 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 accept-

able. Predrilling to set the piles in location should be minimized. 

Piling must be driven to a predetermined set (number of blows/inch) 

as determined by an acceptable pile driving formula (such as the 

Enqineering News Formula, or Hiley Dynamic Formula) for the specific 

hammer used. By this means assurance may be obtained that each 

pile is capable of supporting its design load. The foundation 

design should include an analysis of the proposed piling under 

driving loads as well as long term desiqn loads to determine stabil

ity against buckling. 

Two additional foundation design alternatives which may be 

considered will now be discussed. They will not be discussed in 

depth, however, due to the relative impracticality. First, the 

bearing capacity of the upper soils may be increased by removing 

the majority of the potential consolidation by preloading the 

supporting soil. This entails loading the soil to at least 1.5 

times the expected maximurndesign footing loads with gravel, cobble, 

or some other means of providing a uniform load. The preloading 

material must be left in place for 3 to 4 months in order toallow 

maximum preconsolidation to be established. Althougn preloading is 

very effective, time and cost elements usually limit its use to 
• 

structures in which large interior building loads are expected. 
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The second of the two alternatives previously mentioned is 

to "float" the building loads"on the soil. By this means, individ-

ual building units are designed- with a slab foundation sufficiently 

strong to experience the expected maximum differential movements 

·while ·supporting structural loads as a unit. Floating slabs may be 

designed using either conventional reinforced concrete or using 

field prestressing. Each individual building unit must be designed 

to move independent of adjacent units. Again, this method is 

usually limited to areas of very low bearing capacity where a 

firm base capable of supporting piling is beyond economical reach, 

since settlement is not eliminated but controlled. 

FLOOR SLAB SUPPORT -

Unless either the preloading or floating foundation design and 

preparation techniques as discussed above are employed, the consoli-

dation characteristics of the fill soil as previously discussed may 

present some potential problems with support of floor slabs. Al-

though floor slab loads are. normally light, the lateral extent of 

the loading area results in only a minimal decrease in soil stresses 

with depth and a larger settlement potential under the same unit 

loads than would be expected under a strip or column footing. Using 

the soil consolidation characteristics determined, settlement analy-

sis of floor slab loads indicated a potential for .SO to 1.0 inch 

of movement under floor loads not exceeding 300 PSF. 

This magnitude of movement is not excessive if the following 

items are considered in floor slaQdesign: 

1.) A minimum of 6 inches of gravel must be placed under .. 
floor slabs to bridge soft spots 1n the fill material 
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unless the slab can be placed directly on the existing 

parking are~ surface .with only minor regrading. The 

gravel must be compacted to at least 85% Modified 

Proctor Density (ASTM D-1557). 

2·. ') The floor slab must be allowed to move independent of 

foundation elements to prevent distress in the slab 

due to differential movement at the slab - foundation 

interface. 

3.) The floor slab edges must be thickened and reinforced 

to prevent slab weakness at the edges. 

4.) Much of the potential foundation problems are associated 

with allowing the fill material to become wet and sub-

sequently consolidate. Precautions should, therefore, 

be taken to assure good drain?ge of all roof and surface 

water away from the foundations. 

TRAFFIC LOAD SUPPORT 

The existing gravel surface in traffickable areas has under-

gone substantial consolidation and stabilization over the number 

of years it has been in place and will provide a good subgrade for 

travelled areas. The subgrade soils in areas not previously sub-

jected to traffic loads must be inspected for suitable quality and 

must be compacted to at least 90% Modified Proctor. 

EXCAVATION AND FILLING 

All fill should consist of a good quality of material. without 

major shrink or swell characteris~ics and should be compacted to 

minimum 85% Modified Proctor (ASTM D-1557) where buildings or .. 
pavements will be placed on the fills. It must be recognized 

I 
f 
! 
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that the weight imposed by any appreciable amount of fill on the 

existing soil will cause consolidation of the soil and subsequent 

settlement. Any backfill which will be placed under building or 

paved areas must be compacted to at least the same density as that 

'of th~ ~urrounding soil. 

The stability of fill slopes is variable with both degree of 

compaction and quality of fill material placed. It is not recom-

mended that fill slopes be placed any steeper than 1 1/2 horizontal 

to 1 vertical and only this steep when the soil is well drained, 

well compacted, adequate surface drainage is provided to prevent 

runoff from saturating and eroding the slope, and the fill consists 

of a good quality material. Fill sections riot meeting these criteria 

will need to be placed with flatter fill slopes. 

Submitted by, 

WESTERN ENGINEERS, INC. 

~~ 
Bruce D. Marvin, P.E. 
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WORK OltD!a SUBSURFACE EXPLORATION . I"AGI - - - ~ O' _ • . II'AGtS 
HUMIC It----- __ - DRILL HOLE LOG AND PENETRATION RESISTANCE HOLE NO. -.: ),_ ____ ~ _ 
Project__l.JH.IIE .S::.U.Y_ S.U.B.D.JYIS.l_O.N _____________________ ... ~·- ____ Ground Elev. __________ 
Location_ E!-_r_s! _ap~ _N_9E_t_h .1. -~rilE<! _J~~c_t_!C?_n_,_ ~~lE!:~d_E ____ .., __ .. Depth to Water Toble(Ft)..,.. _ ~! ____ 
Drill Contract_~e§~~r.!l_li!!B.!Ile_e_r~ __ Forernon ______________ Date Water T(Jblt gaQtd __ 4}?:,6_/!~ ____ 
Hole Logged by ___ B_yg ______ HalftlfttrWeight_ ____ Height of Drop __ -. ___ Date __ 4j'1;.6L7_9 __ _________ 

NOTES ,. ., ~ 

~~ 
PENETRATION 

~r 
• "' 

DESCRIPTION AND 
RESISTANCE 9 z 

TYI'I & SIZI 01' HOLt: • !> ... 
8~ • :I .. t ILOft I'CR 'OOT) TY#I 01' an '()It SPOOII ... CLASSIFICATION OF MATERIAL w .:. 

0 • • ~ACTUAL 0 ....... 
LOSS 01 Dltlllllllt ~T£• 

= 

z 0 f a _. 4CI • • 
iGravel Surfacinst Material 

.4 X ~iQ~ellaneous fill material. 
,...:1. , small gravels mixed with 4 

!bituminous and other miscellan-
[eous material. Dry to moist, 
I loose 8 

'n X ' 

Approximate 
Saturation rlay, silty, buff brown, semi-

12 Depth .... 9 feet saturated to saturated, lense& 
varying in clay content, most-
ly low plasticity and moderate 

~b. li X to high dry strength - some [16 
sand and fine gravel lenses. 

(ML - CL) : 
.. 

~4 X 120 

24 

;l.5. X 

f'lay. silty, dark brown, moder- 28 
ately tight, sulfates in voids 
lensed, high plasticity, high 

rl4 X dry strength (CL) 

Note: Hole rl4. X 32 
callapsed at Bottom of Hole 
10 foot depth 

36 

140 

EX PLANATION 
- ~%'M "•· fJ* kOWS••••••ooooooooo ·~COitO ltUMtr• OIILOliS ltiQUIIt~D 1'0. 01111 ,.OOT I'CIIIT.ATIOM If' 

ill 
·- r·-· 10 ILOWI ltiSULT ,. LUI TMAit I ,.OOT PIIIIT.ItTIO.,.ICOitD Kf'TM 

I'INITitATfD 1 TMUS, 50/4 IIIOICATtt 4 IIICMS I'CitiTttltYIOII WtTM 10 
lL, 

ILOWS. 
~MSC•tf'TIO• AIIO· ........... DISCitiK SOIL TY"I, WITM IIIHtttAitt Olt IMI'\.ACI eM IIATu•At. COitiMTIOil. ~ 
CLASSII'ICATIO• Of' IIICLUDC SOIL CLASI11'1Cit1'10• aOUf' SYIIIOL.IXAII"-&• ,AII/I, MCOIUII,. ~ 

MAnlttltL CLIEAII,MOIST,,IIIII,DIR$1, UNCIMINnl, liP) . .... 
I'CNIT.ATIOM ................ PLOT AS I MOWN AT ltltMT, liiTN DAIIIQ Ll.ll IMOWUII TMI IIAT'liiALI i 
•e:stSTANCI eo•saor•ro TO H •rPIICHNTII IY liteM fiii111Titlt1'10tt VAt.UC. 

WESTERN- ENGINEERS. INC. 

.-.._.' 

$oil Mtcllc;mic-. £1'\94~ .. ~~ : _,· . 

' ' .. : -~· ~:~~-j£~~ J~~t~f~\~ . . 3~~!~~;,~~~~:\/. 
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WOitlt OltDEJt SUBSURFACE EXPLORATION ""GI ___ .. 0" .... It AilS .. ~..~ ... ,._ ------- DRILL HOLE LOG AND PENETRATION RESISTANCE HOLE NO. __ _2 ______ 
Pro;ect ___ m!!':tllf .. riT _s_u~pp£I_S]Q~- __________________________ Ground Etev. __________ 
Location __ ~i..,F,!?t;.. 2-~c!.. ~~rJ~t.. _G_!~i!d_ ~t:n_!!E!_o_p.J_ ~o_!~~a~~ ______ .. Depth to Water Toble(Ft ) __ ~~ ____ 
Drill Contract_W~~t:_e_r? _ ~n.$!~e_e!~ __ Foreman ____________ ...:_ Date Water Table ~a,ed ___ 4[2_6j~9_ ___ 
Hole Logged by __ .J!VE _______ HolftmerWeight_ ___ .. HeiQht of Drop ______ Date_ Y3 _/ _ ~ ___________ 

NOTES ~ • ~ : ! P£N£TRATION 

~s § "' 
DESCRIPTION AND 

• t ~ 
z • RESISTANCE 

TY"I: a SIZI 0' MOL& ~ 

13~ • ::II IL 0 lllOWS .. ,. 'OOT) TVI 01' ll.IT ·Oit S"OOII .. CLASSIFICATION OF MATERIAL. .. ~ 

0 • 
= -~ 0 0 ~ACTUAL 0 ""'' ... , 

LOSS "' OlltLLI ... WATIIt • a _.211 4(l • IC 

[Gravel Surfacing Material 

Q f, X !Miscellaneous Fill 

Approximate 
'+ 

Silt, clayey, buff brown, moist 
Saturation depth to saturated, lenses varying = 18 feet from silty clays to sands and 

'}_ X fine gravels, mostly low plas- 8 

ticity and moderate dry strengt Jl 
grading slightly clayier with 
-' 

(ML - CL) 
.1: 

Note~ Hole ~2. _X 

collapsed at 
20 foot depth 16 

~6 c X .. 

~5 ~ X [20_. 

~..lay, silty, dark brown, moder-
~4 ~ X ately tight, sulfates in voids, 

24 : lensed. Moderate plasticity, 
nigh dry strength. Saturated 

(CL - ML) 

Bottom of Hole 28 
at 40 feet 

~4 X 

River gravels 32 

below 40 feet 
depth 

36 

71 X 

Sand, s il_ty, red brown, moder-
at~ly tight, saturated (SM) 40 

EXPLANATION 
- r,~~ 

Ne. 011! DLOWI· .... · • · •· ... • • lt~COitD IIUMIIIt 01' lt.OIIt ltiQUIItiD f'OII 0111 f'OOT ..... CTitATIOit II' 
10 ILOWS ltltULT Ill &.lSI TMAit I f'OOT ~INITitATIOII,ItiCOitD KI'TM ~ ·-··-· 
I'IIIITitATlD 1 TlfUI,&QI4 IIIDtCATU 4 I .. CMI ... NCTitATIOil WITM 10. l.t 
II.OWS. 1:~ 

OIKittniO. Aile ............ DISCltiH SOIL 1'YN, WI TN I~WttAI .. Olt 11111\.Ael Olt ltiTuag CCNHM1'1011, 
CLASSII'lCATIOit 0# UICUJDC SOl&. CLASitf'ICATIOit UQ\Mit STIIDCK..IXAM..._., ,AM, MIDIUM,. !~ 

MATI:IIIAL CliAII,NOtiT,,IaM,DIIIISII, UltCIMIIITID, Cll'l .... 
Pt:IICTitATIOJt ................ PLOT AI IHOWII AT It teNT, WIT" OAIMCD LIIIU IMOWtlle T11C IIA1'Eit1ALI I 

ltiSISTA•Ca. COIIttOIItiO TO H lttlNUINTID 1'f CACat "lltiTitAfiOII YALUI. 

WESTERN ENGINEERS. fNC. 
Soil Mechanics Ent.in .. rt 
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November 5, 1979 

Bertrand and co. 
798 - 25 Road 
Grand Junction, Colo. 81501 

Dear Sir, 

CIT' DF SIIAtlll IUIICTIOII-MEIA -\'-~ Sl-

55' Wlltt AYl.-110011 .0-DIAL ISOIII4J·UDO IXT. 141 

~ October 30, 1979 your petition for White Subdivision was 
approved by the Grand Junction Planning Commission subject to staff and 
review~heet comments. 

This petition has been scheduled to be presented to the Grand Junction 
City Council on November 20, 1979. Please be present or have a 
representative in attendance. 

~~~ 
Susan K. Drissel 
P.T.I. 

cc file t 37-79 
West. Eng. 
enclosure 

• 

t 
t 
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ESTERN ENGINEERS, INC. 
CONSULTING ENGINEERS/ LAND SURVEYORS 

September 27, 1979 

To Whom It May Concern: 

RE: White City Subdivision Radiation Survey 

Gentlemen: 
. 

The accompanying map shows the results of the radiation survey 
at the above subdivision. As can be seen, an anomalous area 
was found along the south boundary of the subdivision. The 
readings were unusually high along this area_ varying from .025 
milliroentgens/hr as shown, to .080 milliroentgens/hr. The 
exact cause of this anomally was undetermined, but the sub
surface soils investigation revealed a substantial amount of 
fill existing throughout the subdivision. 

Submitted by, 

WESTERN ENGINEERS, INC. 

Bruce D. Marvin, P.E. 

BDM:kms-

Enclosure 

• 

2150 H/WAY 6 & 50 P. 0. BOX 571 GRAND jUNCTION, COLORADO 87502 PHONE 242-5202 
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INTRODUCTION 

The proposed White City Subdivision is a parcel of land of 

about 1.2 acres. The property is bounded on the east by First 

Street and lies just south of the west end of North Avenue. Lilac 

Park lies immediately north of the proposed subidivison. 

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 primarily by fill 

material. This material has been in place for at least 20 years • . 
substantial differential settlement can be expected on this fill 

·material. Additional fill is to be added at the west end of the 

property. This fill will also be subject to some differential 

settlement. The water table lies well below the fill and was 

not encountered in the auger holes. 

The fill overlies a relatively thick_accumulation of slope 

soils which were formed as a pediment on the underlying Mancos 

Shale formation. 

The surface drains to the west and the slope varies from 

4% on the east 3/4 of the property to over 60% at the west end. 

This steep slope is the western limit of the face over which the 

fill was end-dumped. 

No critical geologic hazards exist that should preclude 

the proposed development at this site. The fill material upon 

which the site lies, however, will require proper engineering 

consideration in order to provide an adequate design for footing 

and foundatioh structures. 

DISCUSSION 
The geologic setting of the proposed White City Subdivision 

is on the northeast flank of the Uncompahgre Plateau, and north 

of the colorado River, in the Grand valley. The property lies at 
• 

the west edge of a line of bluffs carved from the northeasterly 

t e Here the Mancos Shale, dipping Mancos Shale of Late ere aceous ag • 

a marine deposit, has been eroded from its original thickness 

of about 3800 feet to a thickness of ?nly about 350 feet. The Mancos 
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bedrock is overlai~y over 25 feet of silty-~y soils formed 

by air slaking of the shales. At the base of the bluff line 

are found Quaternary gravel and alluvial deposits of the Colorado 

river at depths below 30 feet. All these natural overburden deposits 

are covered with fill at the site of the proposed subdivision. This 

fill was end dumped from the top of the old bluff line (approximately 

where First Street liesl and was extended westward some 200 feet. 

The fill has been in place for at least 20 years. 

The plan for development calls for additional fill to be 

added at the west end of the property. This is to be done to 

tncrease the area available for development. This fill must be 

properly emplaced and compacted in order to insure a minimum of 

differential settlement between it and the older fill. The end dump 

face ·of the older fill is partially covered with shrubs and sage 

growth, and dumped trash and parts of woody plants. All this 

must :Oe stripped off the face to provide a clean surface for the 

additional fill to be-compacted against. End-dumping of this additional 

fi'll is not a satisfactory method of emplacement. The fill should 

be emplaced in thin level layers which should be compacted before 

another layer is emplaced. 

The fill at the site of the proposed sbudivision consists of 

various materials including trash, soil, asphalt chunks and other 

fill materials. The fill is primarily a clayey silty soil about 

9 feet thick at the west end of the property. Underlying this fill 

is a thick accumulation of silty clay soil derived primarily from 

the Mancos,Shale. This soil layer .is over 25 feet thick. This soil 

is classified as ML-CL on the Unified Chart. The water table was 

not encountered in the auger holes, but the soil below the fill 

was very wet and squeezed into the holes, eliminating the possibility 

of measuring the water table. 

The site is presently occupied by a motel with several small 

buildings and gravel drives and parking lots. The surface drains 

west at about 4% and no la·rge drains cross the property. Severe 

erosion would not be expected on this gently sloping surface. Heavy 

rains, however, could create enough runoff over the steepened toe 

of the fill to result in gullying and rill fQrmation. This can 

be avoided if the added fill is properly compacted and the final 

drain plan does not allow water to flow over the toe. 
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The Mancos Shale is a marine formation and contains soluble 

salts. Groundwater and percolation have concentrated the salts 

in the soil layers of the Grand Valley. Although the source of 

the fill at the site of this proposed subdivision is not known, 

~t can be assumed to contain some of these soluble salts. As 

a result, a sulfate resistant cement should be used where concrete 

founding structures will be in contact with the soil. 

Water for this subdivision will be provided by a municipal 

source. The subdivision will also utilize existing sewage disposal 

facilities. 

Since the subdivision is located in a filled area, a radiation 

survey should be made to identify any anomalously active areas 

which.might exist. 

Commercial mineral resources of metallic or non-metallic 

nature are not found in the area. There is, however, a potential 

for.oil and gas production from sandstone formations underlying 

the Mancos Shale. Production from these sandstone formations 

exists in nearby areas. 

CONCLUSIONS 

The proposed White City Subdivision is a commercial development 

located on an old fill surface. A thick accumulation of silty-

clay soil underlies the fill. The water table lies below the fill 

within the alyer of sil~y-clay soils beneath. 

The area has no record of destructive seismic activity and 

is not located near any active flood ways. 

There are no critical geologic hazards that would interfere 

with the development of this site. Properly designed footing 
and founding structures will be required to prevent damage caused 

by differential settlement of the fill upon which the subdivision 

is to be located. 

Reviewed by: • 

~-~ ~~ J 

Bruce D. Marvin, P.E. 


