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WALLACE G. BELL 

CDN8ULTINII III:DLDIII8T 

591 RAM8LINII "DAD 

IIMNQ oiUNCTIDN, CDLDRADD 815D1 

REPORT OF GEOLOGIC INVESTIGPTION 

THE FALLS SUBDIVISION 

SUMI\IARY 

The site of the proposed subdivision is a nearly square 
tract of 34 acres located just outside the northeast corner 
of the city of !}rand Junction, Colorado. . . . 

Redrock is i:Iancos Shale and i.s exposed at the surface 
throu.r:,hout the tract. The topo~rraphy is characte r:tzed by 
strong relief with relatively wide valleys separated by 
narrow, steep-sided rl1g;e s. 'I'he oroposed p1an of d.eve lop
ment involves reduction of the relief by rernovin~ ~aterial 
:: .. rom the ri1ge s snd t'illir1o; the valleys wi t::.1 it. 

Development as planned is feasible from a '':eological 
standpoint but will require very careful engineering desir;n 
and construction practices. 

Development of the tract as a residential area will 
have no adverse effect upon the environ.'Tient. In its present 
state, the tract has no productive capabilities or aesthetic 
value. Its conver~ion to a pleasant residential area should 
represent a decided improvement to the co~munity. 

LOCATION 

The Palls is a proposed subdivision consisting of approx
imately 34 acres located in the r;Et NWi Sec. 17, T. 1 s., 
R. 1 E., Ute Principal Meridian, immediately adjacent to the 
,-:ortheast corner of the city of Grand Junction in Mesa County, 
::olorado. 

The tract is nearly square in shape ~~d is bounded on 
the north by a small parcel bearing a large municipal water 
supply tank, a residential lot, and Patterson Avenue (F Road). 
It is bounded on the east by undeveloped ground, on the south 
by the Grand Valley Canal, and on the west by undeveloped, 
rough ground. • .. 
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TOPOGRAPHY AND CULTURE 

The tract consists entirely of rough undeveloped ground 
situated on the south side of a short, west-trending, asymmetric 
ridge. The rid~e is approximately one mile in length and rises 
80 feet above the north edge of the broad alluvial plain that 
characterizes the central part of the Grand Valley. The north 
side of the rid~e is characterized by a smooth, ~ently sloping 
surface, hut the south side is stron~ly dissected into a dendritic 
pattern of relatively wide floored valleys separated by hi~p, 
narrow, very steep-sided rid17,es that project southward from the 
main rid~e. The main rij~e is an erosional remnant of a large 
terrace that was formed ri11r~ng the dep:rBdational phase of a · 
previous cycle in the development of the Color~'do River. The 
strong relief on the south sije of the ridn:A was developed 
durin'S that phBse by tributary streRms ~hat eroded headward 
into the ed~e of the terrace. 

The tract is s"itnate·i en a drain8•~e 1ivi1e, so no upslope 
runoff water p!?!sses o~z.er the tract. ~ .. Jature.l dr.Binaa;e is limited 
to 'Jre0j_~J::_ta:.ion t'all~n-::: ·1irectly on the surf8ce of the truct. 

The r}rand Valley ::8nal flows \\JestvJa.rd along the south edq;e 
of the tract s.nd cuts acr>oss the 1Hater courses that emero:e from 
the valleys in the tract. The vm+:or cours€s are interrupted and 
dra:na~e from them is diverted into the canal. 

The overflow Bnd dr·~ i.na -::e line from the municipal water 
tank at the northwest corner of the tract flows into the water 
course in the western part or the tract. 

Sedrock in the tra::t consists of strata in the ;'11ancos Shale 
which 11 e 1000 to 1 ~00 feet arovP. the rasP of the formation. The 
~,iancos consists in tri.s ren:ion of nesrly 4000 feet of ~ray, 
marine shale with sul-Jor~'li"late shaly siltstone and very fine
~rained, thin-bedderl. sandstone. 

Bedrock is exposed in the sides and crests of the ridges 
throughout the tract but is covered by a thin mantle of recent 
alluvium P.nd soil on the floors of the valleys. Anproximately 
80 feet of strata are exposed in the tract, the lowest occurring 
in the canal banl{ alon:"; the south ed,.e and the hL:rpest in the 
crests of the ridr;:es in the northern part. The strata consist 
lar,<:<:ely of the dense, gray, silty, i~pervious shale typical of 
the Mancos; however, in the uppermost part, they r;rade upward 
into a zone of shaly, sandy siltstone that weathers a conspicuous 
buff color. Strata ln this zone occur in the crests of the 
ridq;es in the northern part of the tract. .. 

I 



" .. THE FALLS (3) 

The change from gray shale to buff-weathering, sandy silt
atone is transitional, so it is difficult to establish a single 
bedding plane upon which to determine accurately the attitude 
of the strata. It appears, however, that the uppermost silty 
strata dip very gently northward. 

A small amount of water is seeping to the surface in the 
valleys and moving down the water courses to drain into the 
canal. The valley floors along the water coarses are quite boggy 
and support a moderate growth of swamp grass and small brush. 

The water that is emerging from the subsurface in the tract 
is moving through fractures in the impervious shale bedrock. It 
is seeping into the fractures from an unlined irrigation ditch 
that flows westward along Patterson Avenue near the crest of the 
main ridge and from precipitation· and· irriq;ation water spread on 
the fields north of the ditch. Vfuen water is plentiful on the 

- ~urface of the ridge, the fractures in the bedrock are filled, 
and a hydrostatic head is pro,l.uced within tr~em above the level 
of the valley floors.- Ps a result, the water i-n the fractures 
in the rid~e moves towar~ the lowest points in the valleys 
where the pressure differential is r;reatest. 

The water that is movin::; alonr-; the water course in the 
western nart of the tract is issuJ.ng at a point where a th:in bed 
of bentonitic shale or claystone crosses the s-trram ~hannel near 
the head of the valley. The bentonitic bed svpports a zone of 
ve~etation about two feet wide for a short distance alcn~ the 
outcrop on both sides of the water course. !'.. similar bed crops 
out near the base of a spur on the west side of the ri'1 ~e in the 
southern part of tha tract. The clay in these beds absorbs 
and holds water readily, especially near the surface vrhere the 
confining pressure is minimal, and it has room to expand to 
accomodate the absorbed water. The clay is not, however, an 
aquifer which t :~<:.nsm:i. ts ~~!'01.'nd •ua ter lE> ~-crelly through it. It 
is quite possible that the clay may swell to fill fractures 
that cut a stratum bearinr; 1t near the surface nnd thereby 
divert water laterally through the fracture above or below the 
stratum until it intersects the surface, but the water moves 
through the fractures and not through the strata. 

PLAN OF DEVELOPMENT 

The present plan of development calls for removing material 
from the-crests of the ridges and filling the lower parts of the 
valleys to produce a regular surface sloping southward from the 
crest of the main ridge to the south edge of the tract. Con
struction will be confined to those areas where solid bedrock 
is at the surface, while the filled areas wifl be dedicated to 
open space. 
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The plan is quite feasible from a geological standpoint, 
but an efficient system for controlling surface and subsurface 
water will be required to prevent the development of a water 
table that might rise to affect the zone of construction. 

Two sources of subsurface water must be accomodated in 
planning the development: (1) the water presently enterin~ the 
tract through fractures from the hic:-h area north of the tract, 
and (?.) a new source that will arise from seepage within t:b.e 
tract of precipitation and irri~ation water into the fill and 
into frBctures in the newly exposed bedrock areas. 

While the amount of water presently moving into the tract 
throu~h fractures from the north is quite small, it could con
stitute a sirmificant contribution to an accumulation of water 
in the fill material if effective drainage is not provided. 
The most important source of subsurface water in the developed 
tract will be, however, direct seepage into the filled areas. 

The ir:'.ithll porosity 8.nd permeBbillty of the fill material 
-. v.rill be qu~te hi~·h, 9nd vmter '::ill sink readily to +~he lower 

part of tbe fi 11. If en e t., L'e ~; ti ve system for> clreJr:.a c;e is not 
provided, it will te:r..d to eccu:rr:ulE te and projuce hL)1. water table 
conditions, espe~ially in the lower pDrt of t~e tract. 

Jt is su:::-•,.estA.:l th.s.t 8 subst;.r'"'Ece r3:ro.inE·:e s:rstem be in
stalled ~t t~e bottom of t~e V?lley fill areas approximately 
a lon_r; the pre s0r. t \''a ter courses. T'r is s:rs.teM would provide dir
s c t ": rainar:e U::"ou,....h t.h9 trP c t :,or ·.·n, ter sesnin"' in f'rom the main 
r:idr:e. Tt ·'.rovl,.,_ elsa D':"ov1.·'4e a. zone o:' lor1 pressvrc~ to which 
seepage water vJOuld. rnove do·.·rnviS.r'd throuq:h tJ:'e fill materie.l. 
'fuis should keep the '.c'&t8r table '//All :Jf'~low the surface throurrh
ou t the tract. It mi -:n t n!'ove I'e r.s i ble to tie the surface 
dratna~e into the subsurface system. 

It is recom:mender1. that the mPterial removed from the sandy 
zone on t:he erests of the rirlrres be 4:i.stri:mted olon~ the bottoms 
of the valleys to urovi1e a ~ore permeable layer there end 
improve dralne~e at the base of the fill. 

HAZARDS 

After the surfaee of the tract has been prepared to grade, 
there should be no serious hazards of a ;reologic nature that 
mir',ht heve an adverse effect upon life, health, or property. 

There will be no slopes remaining sufficiently steep to 
present danger of landslide or soil flowage. Some subsidence in 
the fill areas should be expected as- the material compacts; but, 
if structures are not resting on the fill, no serious effects 
should be manifested. Permanent development of the fill areas 
probably should be deferred several years t~allow the major part 
of the subsidence to take place before significant investments 
are made in improvements • 

.. 
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Judging only from the presence of the strong relief, it may 
appear that the tract is under~oing strong erosion. The appear
ance is misleading, however, for the topography in the tract was 
inherited from an earlier period when rainfall was much greater, 
and the gradients of the tributaries were steeper than at 
present. There has been very little active erosion within the 
tract for a considerable length of time. 

The lowest point on the tract is 60 feet above the present 
level of the river, so there is no danger that river flood waters 
could ever reach it. There is no dan2;er from flash floods, for 
no upslope runo'::'f crosses the tract. 

Except for the oresence of the municipal wate~ t8nk on the 
crest of the main rid~e above the western part of the tract, 
there are no artificial hazards. The likelihood th~.t the water 
tank might rupture should be ln-··-:stio·flt.ed by a qualified engineer. 
The dischar,~e of the tank's ove~·flow :md draina·;-e line into the 
tra·ct could const1tute D raznrc-11-f aiequate-drainar'"e fac-'..11t1es 
are not provided. 

Assu:ninr:: thot cor::.s~--"''1~..-.:•.~·'t: c·c t:·.r: fil1ei s:'c=:~.s ·::lll >·e 
avoided, the '9~1 1.rcir)al ~)9:\.tor -:1-·nt: ·Nj_ll Df.~··~::t ccnctrlu.ct:c~n 

practices on the tra.ct ·:!Ul ~_e rte r>c-tvr•t> of the hedror:k. It 
undoubtedly w~~l:l ext'ihtt :~~ t.c:r:·~e~·c:r to S'.'lell when wet, PT'_r:l lts 
properties shouli be ~8~A~~ 1 nP~ 8~~uratel~ ~y a profnss4on8l 
soils on,cdneer te+'o-re "'J:·r- :,.,~~·::' ~·~ ·nt: :-ms F,_re esb:.t:Ji.shf'd for 
footinr.rs ani ~'ovnc-latlcw;. 

A nrimr,ry eoncern in rJ.esirll rmr' constru~tion sboul0 he to 
prevent mater f~om reacbln~ the ~c~rock unier lo8d bearin~ 
structures And aroun1 +'o1~n-'lstions. 'T11e water tarle musl: re 
prevented from risin~ tnto the zone of construction, and surface 
water must bP. r:revente·i_ ~''Y'om ser' p:ir-· ~ rJ.mvr around "~}!em. lJrains 
shonld be instflllei srnt'n-4. C'ootinr~s rn1 fm,ndatl(ms, end 
surfa.ce w8l:er shm:lrll)n .~.r;r.troll.-:'4. tc m:;·tmize ir:f'luent; seepar.;e. 
Each buildir:('l' lot s'hovld t;e caref1,lly r:o:rPded to srec.ifi cetlons 
established in a ~aster pl~n, en1 a c~sar, well ~radei system for 
gathering runoff from t!"',e lots anr:l ,.~or·iDctinr: it from the trDct 
should be provided. 

A tract-wide system Rhovli. bo desi;rned for the eonstruction 
of utility trenches so t~at the trenches serve as drains for 
subsurface water. '11he msin trenches should dra.ln down slope 
into the master drainage system, enri late:-al trenches should 
slope down grade to the main trencheso Each trench to a home
site should slope away from the hous~;. trenches to houses on 
low side lots should not be constructed down grade where they 
can serve as sumps for v1a ter to collect near the surface beneath 
the houses. A layer of porous mate::•ial or tile drain sho,ld ·be 
laid in the bottom of the trenches to improv~ their draina~e 
characteristics. 
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ENVIRON~rnrnTAL CONSIDERATIONS 

Development of The Falls Subdivision should not have an 
adverse effect on the environment. The tract has no potential 
for a~ricultural use and, in its present state, has no bene
ficial effect upon the community. 

Domestic water will be provided by the Ute Water r.onser
vancy District and sewa~e disposal by the Fruitvale Sanitation 
District. 

Wallace a. E?.e 11 
Consulting Geologist 

.. 
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1000 Wast Fillmore St. 
Colorado Springs, Colorado 80fK)7 
(303) 632-3593 
Home Office 

Bob Gerlofs 
P o Box 2872 
Grand Junction, co 

' Gent'lemen: 

.. ·~' 
-:: 

Ap~il 25, ill.8 

In accordance wit~ your request, we have cqmpleted Hveem
Carmany testing on a sample of material from the above 
referenced location. The results are shown below. 

R = 10 
Average expansion pressure @ 300 psi = 10 

Average displacement @ 300 psi = 4.03 

We hope this has provided you with the information you 
required. If questions arise, please feel free to contact 
the Laboratory. 

Respectfully submitted, 

LINCOLN-QeVORE TESTING LAB. 

GDM/heh 
cc: LDTL - Grand Junction 

2700 Highway 50 West 
Pueblo. Colo 81 003 
(303) 5-46-1150 

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

1 09 Rosemont Plaza 
Montrose, Colo 81401 
(303) 249-7838 

... 

P.O. Box 1882 
Grand Junction, Colo 81501 
(303) 242-8988 

P.O. Box 1143 
Rock Spring&, Wyo 1112901" . 
(307) 382-2648 
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Uncoln DeVore 
1000 West Fillmore St. 
Colorado Springs, Colorado 80907 
(303) 632-3593 
Home Office 

Robert Gerlota 
P o Bax 2872 

March 27 1 1978 

Gran~ Junction, co 81501 

Res SUBSURFACe SOILS INVES,.IGA'l'IQI 

'l'Jre PALL& SUBDIVIS IOI.C 

GRAJID JUPIC'TI05 1 COLORADO 

Sirr 

Tran••ltted herewith 1• the report concerninq a aubaurtace 
aoil• inveatigatioa for the propoeed Palla Subdiviaion in 
Grand Junctioa 1 Colorado. 

Reapectfully au~ltted, 

LIRCOLII-DeVORE ,.FS'rDJG LAB. 
·I 

9l;a6v~~ 
Kartia P s.aivaaan Jr. 

ical ED91n .. ..__ ___ 

MPE/•-
LD!'L Job 8o. 20575 • J-65 

•• •• 

2700 Highway 50 West 
Pueblo, Colo 81003 
(303) 548-1150 

P.O. Box 1427 
GlenWOOd Sprmg., Colo 81801 
(303) 945-6020 

109 Rosemont Plaza 
Montroee, Colo 81401 
(303) 248-7838 

... 

• 

P.O. Boxl07 
Gunnieon. Colo 81230 
(303) 841-2278 

P.O. lac 1841 
Rock SDriftaa. WV0 8210'1 
(307) 382-2t41 
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ABS ,.RAC'l' 1 

llfh• coateata of thia report an a 

aubaurface aoila inveatiqation and foundation 

for Phaae I of The Palla Subdiviaian in Graad Junctioa, colorado. 

At the preaent time, the Laboratory haa not aeen a aet of con

struction drawinqa for any of the propoeed buil4inqa on thia a1te. 

The foundation aoila encountered 

daring our exploration progr .. were noted to conaiat alaoat en

tirely of high density, fo~tioaal ~anca. Shale. Although the 

formational ahale doea have a fairly high allowable bearing 

capacity, the claya are expanaive and the expanaive propertiea 

auat be taken into conaideration when proportioning' the foun

dation•. After canaideration of the inveatigation and teatiftg 

program deacribed herein, it ia our recoaeendation ~at a ahallow 

foundation ayatem be uaed to tranafer the weight of the propoaed 

atructurea on thia aite. Such a foundation ayatem deaiqned to 

penetrate through any low denaity fill which preaently exiata 

o.n the aite may be deaigned oo h baaia of a aaxiausr. allowable 

bearinq capacity of 9000 paf. A miniaaa deaivn preaaure of 1700 

pat ahoald be aaiotai.Ded at all tiaea. 

In an effort to 1~1t po.aib1e differ-

at1al aov.ae~~t, it ia recq: the foan4atioo •Yilt-

1M .. 11 balanaec! and b .. v1ly reiDf~aecS. coatact atr .. •• 

all•l• be balaaaed to witbia aboat ±500 paf ...,._ .. ~ all bear'-9 
• 

•lla th"*9boat the ••ita. Iaolated iaterioc aol- pacle 

e._l. M ••lvaed foe ............ of appw•t.ate1f' 200 pef aon 
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than the aver~,.<;:: aelected for the exterio''·AFalla. For aulti-
~ ~ 

atory atructurea, ~ thoee with baa .. enta, the criteria for 

balancing abould be on the baaia of dead load pla• approxiaately 

one-half the live load. All atea walla muat be deaiqned •• 

qrade be••• capable of apanninq at leaat 10 feet. 

acroea the oonatruation aite. If proper aarfaee drainage cannot 

be aaintained, then a peripheral drain ia reoa..eDded around the 

exterior of ~ae~ unit. 

All, floor ·atab• on qrade 11uat be con-

atrueted to act independently of the other atruct.ural portiana 

of the building. 

More detailed reaom.endationa can be 

found within the body o~ thia report. ~11 reeo.mendationa are 

aubjeet to limitation• aet forth herein. 

!he purpose of thia investigation waa 

to determine the general suitability ot the aite for eonatraction 

of a aerie• Of· light to medium weight, aingle faaily reaidential 

unite. Chacacteristiea of the individual aolla found within the 

t .. t boring• were exaained for uae in deai9ning foundation• for 

tb .. e atnctur••· 

~he firat phaae of ~e Palla Subdl-

• •'-1• will be loeated on the aouthWMt corner of the inter•eetiOil 
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the Grand vall~ canal. 

Althou9h the Labontoi'Y baa not aMD 

a set ot oODatraetion drawing• for any of tbe propoee4 b•ild1D9• 

on the aite, it ia our un4eratan41nq that the baildiftga will 

be princip~lly clustered aingle taaily reaidenc .. , probably of 

two-atory, cODvantioaal, wood fra .. de•19•· Siace no ateep 

alopes rreaantly exist in the ar•a of Ph••• I, few alope stability 

preble•• are anticipated. 

~opoqraphically, the conatruction 

site occupiea • hi9hly diaaected hillaide draininq principally 

in a aoatherly direction. A coaaiderable aa~nt of earth ao.iD9 

baa been perforaed on the aite prior to our investigation, with 

several large qalliea beinq filled to the aouth of the Phaae I 

area. For the moat part. the buildinq location• in Phaae I 

appear to be in cut areas with appraxiaately 2 feet of fill 

occurrinq near the center of the develo~ant and beneath th• 

?ropo.ed roadwaya and parking areaa. Deeper fill• are antici-

pated to the aouth Of the Phase I area. 

soil• on the site eanaiat alao.t en

tirely ot biqb deaaity, foraatiooal ahal• beloaq1D9 to the 

Manco. Shale foraation. A aaall a1100nt Of r .. ic!aally weathered 

.. terial 1• locate4 at the troand aarfaft acroea the retiOD, •• 

ladicated OD the attaahed drillint-lot•· Bowever, tbe aoila 

•~• calte d .... aad CaD be conaidered •• f~tion for the pur-• 
.,... of thi• nport. 'ftle Maaeoe Shale ia a ~l.nly IHMided, 

li9bt to daR"k wny, MR"i .. ehllle with thia iatel'beda of fine 

-3-
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are known to be bentoaitic and highly expaaaive, but .o.t ha.e 

only a -.ode~ate ewell potential. Aa iDdicated on the drilliDCJ 

loge, tor.ational abale waa located at a relatively ahallow 

depth in all five teet boriftga drilled. While the aoila are 

expanaive, they do have a bi9h alloWable bearing capacity and 

will, therefore, .. ~. an excellent b .. ring strata for the pro-

Pive teat borinqs_were drilled acroas 

the Phaae I area of ~. Palla Subdiviaion •• indicated on the 

attached 'fHt B~uq Location Diagram. 'l'heee boring• were 

placed in such a manner aa to obtain a reasonably good profile 

of the subsurface aoila. Although aome alight variations were 

noted from point to point, the aoil profile waa judged auffi-

cien~ly unifor. tha~ ao far~ber teat borinqa were deemed neceaaary. 'I 
All teat borings w.re drilled with a power-driven, continuoua 

auger drill. Saaplea were taken with the atandard xsplit apoan 

aa~Dpler and by bulk .. tboda. 

Aa abowa on the attached drilling 

lo,., baaically only a •1D9le aoil •teri.al waa encountered dariiHj 

...... plontiOD provr-. '!'he aingle aoil type conaiata of the 

•liptly weathered aad f~tional Mancoa fbale which waa de-

8CII'ibed pceYioaaly. Pl'eeflae •9ia .. riD9 obaraaterlatiOII of tale 

eoll ~pe -.a be foaad OD the attached ••-ry abeet. !'be 

foll•iaw dlao.a•i• will 1M w•er:al ia aatare. 

-4-
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Soil 'l'ype aro. ~laaaified aa a lean 

claJ' CCL) of fine 9ra1D alae. ftia •ol t waa encountered a• foma-

tiODal Ma.aco. Shale oaly. It la qeoerally plaatic 1 of very low 

peraeability and of hiqh to very high den•ity. Theae claya have 

a diatinct teadeocy to expand upon the addition of moisture with 

expanalon prHauree on the order of 1700 r:·•f being anticipated. 

Thia aaqaitude of expanaion ie generally judyed sufficient to 

affect the structural portion• of a buil~inq •• well a• floor 

alaba oa trade and other flatwor·k. Foundation• on thia •ite aust 

be deaiqned with the expanaive potential of Loil Type No. 1 in 

aind. Becauae of the initial high denaity of the fora!ltional 

ahale, we would anticipate \.•ery little lonq term consolidation 

probl.u.. Soil ~pe No. 1 was found to have an allowable bearing 

capacity on the order of 9000 paf. Theae clays were noted to 

contain aulfatea in detri~ental quantitiea. 

No free water waa encountered in any 

of the teat borings to the de~ths drilled on thia site. Free 

water ahoald be fairly deep in thia portioa of Grand Junction and 

I ahould not preaent any construction probl.... Ba-ever 1 becauae 

Of the expan•lve nature of the abalea, we would reca..end that 

aurfaoe draiDage be carefully d .. iqned and controlled. Further 

reco.aeDdatioea pertainlD9 to drainage are included in the next 

aectiOft of thla nport. 

.. 

-s-
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CONCLUbiONS ·~~UATIONfa ~ 

Since the preeiae type and loada of 

the propoeed atructurea are not kllown to the Laboratory at thia 

ttae, tbe followlnq conclaaion• and reco..endationa •u•t be aa.e-

what general in nature. Any apecial loada or: unuaual deaign 

cooditioaa ahoald be reported to the_ Laboratory ao that ch•D9•• 

iD th•• rec~endationa aay be aade, if neeeaaar:y. However:, 

baaed ~~ our aft8Vaia Of the aoil CODditiona and projeet char-

acteriatica previoaaly outlined, the following recom.endationa 

It ia recommended that a ahallow foun-
. 

dation •y•tea conaiatinq of narrow eontinuoua footings beneath 

all bearing walla and isolated apread footing• beneath columna 

and other pointa of concentrated load be uaed to carry the weight 

ot the propa.ed atrueturea on this aite. It should be not~~~at 

the te~ footing a• used in the context of this report would 

iDclade the wall on grade or: ·'no footing·• type of foundation 

confiquration. The aae of footinga, the uae of ··no footinqa·•, 

or the aae of a voided foundation ayat .. on thia aite will depend 

eetirely apoa the loada generated by the atructurea. We would 

anticipate the uae of .a "no footing" foundation ayat .. tor: thia 

•ite with void• probably neceaaary to .. tntaia the alai~• deaign 

prH•ana 1 •• well •• to aid in ba!anclDCJ the atruet:ar ... 

Poundatioaa d•lvnect to .pea•tnte 
.. 

t~ the Yelleer of low den•lty fill oa tbe •lte -t be pro-

ponl•ed on the baal• of a -.zl- allowable bearl119 capacity 

-6-
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Of 9000 PfJ f • 

aaiataiDec! at all till ... 

Aa ahc,.rn on the attached 'l' .. t Borin9 

Location Diagr .. , no atruoturea are planned for the tilt area• 

at this ti111e. ,.herefore, it would appear that while the fill 

will not pose a proble~ to the actual structures on the aite, 

probl ... aaaoeiated wi~h roadway •tatility may be eneountered. 

We would reco.eend r..oving the low density fill beneath the 

roadway and parking areaa of the site and compacting it to help 

inaure roadway performance and stability. 

Due to the expana~ve nature of the 

foundation aoila encountered on this aite, it must be recommended 

th~t the foundation aystem for the propoaed structures be well 

balanced in order to tower the ?Q&aibility of. differential move-

~ent. The foundation system should be proportioned such that 

the total pressure on the soil ia approximatt!lv the same throuqh-

out the atructure. This can be accomplished by placing narrow 

f~inqa beneath very light walla and wider tooting• beneath 

very heavily loaded walla. ~he judicious wae of void• beneath 

.. ry light walla will help meet the balancing criteria set forth 

berein aa well •• to .. tntain the aint.u• design preaaure• die-

1Na~ia9 • the criterlan of dead load pl•• about one-half the 

li'N load. If the atnettlre ia to be aiDgl .... tory witbo.t a 

,.. __ t, ~- balaaeia9 eoald be aeocapliabed oa the baala Of 

t .. d load oaly. oai.119 whiobeftr erltel'ia i.a applicable, the _,_ 

t 
[ 

t 
t 
f 
t 
t .. 
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foundation aya~m ahould be proportioned ~ch that preasures 

beneath all bearing walla are balanced to within about +500 pat 

at all points. Isolated interior column Pftds ahould be desiqned 

for pressure• of approximately 200 pet more than the average 

selecte~ tor the ~earinq walls. 

In order ·to ~a~e the structure aaaewhat 

mor~ ri9id and to spread the loads more evenly around the building• 

it ia reCOftlll!endeC! that all stem wall& of the structure be deaigaec5 

aa grade beams capable of apanninq at leaat 10 feet. Horizontal 

reinforcing should be placed continuously around the structure 

with no qapa or bre~~s in th~ reinforcing steel unless they are 

apecially designed. Beams should be reinforced at both top and 

bottom, with the majority of the reinforcement being placed near 

the top of the gracf!! be~m. 

Where building floor ~labs are to be 

uaed, they may be placed directly on grade or over a c~pacted 

gravel blanket of 4 to 6 inches in thic~n~sa. If this qravel 

bed ia choaen, it must be provided with a ~ree dr~inage outler 

to the aurface and muat not be allowed to tr~p water beneath the 

floor atab. 

All floor alaba on grade muat be con-

atraeted to act independently of the interior columna and all 

~rin9 walla. ID addition 1 concrete tloor ala~ on qrade ahoald 

be plaeed in aeet:iona no vr-ter than 25 f .. t on a aide. D"P 
• 

acnatraction ~ contraction joint• could be plac.d at th .. • lin• 

to facilitate even break•••· ~i• will help reduce any analfhtly 

-8-
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cracking wbich~uld result frOID expanai~t h foundation cl&ya. 

Any interior non-load bearinq partition. 

which will be constructed to rest on the floor slab should be 

built with a space ot at least 1-1/2 inches at either the top or 

bot tOll! of the wall (prefer~b ly at the bottom of the w~ 11) • '!'hi a 

apace will llllow tor future exp!!nsion ot thtl.'t subgrade soils and 

will prevent da~aqe to the wall and root abovft which could be 

caused by this movement. 

~dequate drainage must be provide4 in 

. -
the foundation area both during and after construction to prevent 

the ponding of water. ~1e ground surf~ce·around the building 

should be graded such that surfacP. moisture is carried :~way frc. 

the building rapidly. The minimum gr~dient within 10 feet of 

-
the structure will depend u~on the surface landscapin~. Bare or 

paved areas should maintain a minimum gradient of 2%,- white land-

scaped areas should have a minimum gradient of 5%. Roof drains 

must be carried across all backfilled araas and discharged well 

away from the structure. The overall draina9e should be deai9ned 

such that the runoff fr~ one building does not move into the 

area i .. edia~ely adjacent another structure. 

To give the building extra lateral 

etability and to aid in the rapidity of runoff, all backfill 

around the buil4inq• an4 in utility trench•• leading to the 

etncturea ehoald be ccapacted to at leaat 9~ of ita aaxt.aa 
... 

PJ:oetor dry den•ity. CO.pactioo shoald be carried out at appi'GKl-

.. tely the Proctor optt.ua aoietare content, plaa or ainaa ~. 

r 
t 
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Bac~fill muat ·~ compacted to the require~denaity by mechanical 

aeana. No water flooding techniques ol any type ahould be uaed 

in the placement of fill on thia site. 

If proper surface drainage cannot be 

maintained, then we would recommend constructing a peripheral 

drain around the exterior of the units. Such a drain shoul~ 

consist of a discharge ~ipe. gravel collector and sand filter. 

Drywalls should not be used anywhere acroaa the subdiviaion. If 

a gravity discharge is not available, then we would recommend 

using a sealed sump and fUmp arrangement. 

The open footing excavation must be 

inspected prior to the placing of forms and pouring of. concrete 

to establish that :;>roper design bearing material has been reached 

and that no debris, soft spots, or are~s of unusually low denaity 

are located within the foundation region. 

A Type II Cement is recomm~~ded for 

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

aoils. under no circumstance• should calcium chloride ever be 

added to a Type II Cement. In the event that a Type II Ceaent 

ia difficult to obtain, a Type I ee.ent aay be aubatituted but only 

if it 1• protected from the soil by an 1aperaeable membrane. 

It 1• believed that all pertinent poiata 

concernin9 the aubaurfaee aoila on thi• a1te have been covered 

ia tbi• nport. 

l'eqalred 1 pl .. •• f"l free to coatact the tAbontKy. 

-10-
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l " --Man-made Fill 

I I I I 

Well-graded Gravel 

Poorly-graded Gravel 

Silty Gravel 

Clayey Gravel 

Well-graded Sand 

Ill I SP 
I' I 

Poorly-CJ'Odld Sand 

lffl I I 

IIIII Iii SM Silty Sand 

SC · · Clayey Sand 

. ML Low-plasticity Silt 

-CL Low-plasticity Clay 

OL 

~I MH 
I-U-1..,u...l.l 

Low-plasticity Or'Qanlc 
Silt and Clay 

High-plasticity Silt 

~/ CH High-plasticity Clay 

High- plasticity 
Organic Clay 

:'~Z OH 

~ Pt Peat 

ltttt rJW/GM Well- graded Gravel, 
Silty 

GNIGC Well-graded Gravel, 
Clayey 

GP/GM Poorly- graded Gravel, 
Silty 

GPIGC Poorly-graded Gravel, 
Clayey 

GM/GC Silty Gravel, 
H=H=~ Clayey 

GC/GM Clayey Gravel, 
~...C Silty . . i 
1: • :: SW/SM Well- graded Sand, 

Silty 

SNISC Well- graded Sand, 
Clayey 

SPISM Poorly-traded Sand, 
Silty 

IWIC Poorly· traded land, 
Clayey 

IMIIC Silty Sand, a.y 

• ~ ~ laM, .tty 
H++9H 

CLM.. Sltty Clor 

ROCK 
~ 

..... 

DESCRIPTIONS• 

MICILI 

CONGLOMERATE 

SANDSTONE 

SILTSTONE 

SHALE 

CLAYSTONE 

COAL 

LIMESTONE 

DOLOMITE 

MARL STONE 

GYPSUM 

I=== Other Sedimentary 

lti~1'-;=IC ROCKS 
1+.++ 
!+- ·+ +++ DIORITIC ROCKS 

~~(.~~~~ GABBRO 

1.-;::::;-
1~ RHYOLITE 

I~ 
~~ ANDESITE 

BASALT 

Rocks 

TUFF 6 ASH FLOWS 

...... 

BRECCIA a Other Volcanlca 

Other lgneoua Rocka -GNEISS 

SCHIST 

PHYLLITE 

SLATE 

METAQI.JAATZIT£ 

.. MARBLE 

~~:~ HORNJfELS 

~·~'~ IERPENTINE 

~ Ottw MI ..... ,._. 

~pY~BOLS a NOTES• 
..nMU. DQCRII'OON 

I •At Standard penetration drive 
Num be,. lncllcatl 1 blows to drlvt 
the epoon 11• Into .,ouftCI. 

r ST t-1/z• Shelby thin wall sample , 
W0 Natural Moisture Content 

Wx Weathtrtcl Material 

Free water tablt 

yo Natural dry clenalty 

T.B.- Disturbtct Bulk Sample 

(i) Soil type related to eomplea 
in report 

II' W! Top of formation 
r•rm. 

"'Teat loring L.ocation 

IZ1 Test Pit Location 

Jo=4l 1 Seismic or "eailtlvity Station. 
L.ineation lncticottt opprax. 
length 1 oriemation of aprtad 
( S • Seismic , ,.. ,.eaistlvlty ) 

Standard Penetration Orivea art mode 
by driving a standard 1.4" tpllt apoon 
"mpler Into the 'round by droppln9 o 
140 lb. weight JO , ASTM tilt 
cln, D-1111. 

&amplts may be bulkd atandqrd IJ»IIt 
•poon (both ditturbe ) ~r I• VI" I, 0, 
thin wall (11undlsturilted ) Shtlilty tuiltt 
aamplet. Itt lot for type, 

Tht borl"f loti lhow IHiurfHt eondltloM 
ot the clotn antllotatltftl ahewn ,lfttllt it 
Mtt wari'Ofttetl thlt "-ert ,.....ftttlt!¥1 
of IUiltturfoot a.ntllfltftt It Other IMitl• 
tM tlrntl. 

. -- ---- .... ~·· .. -~. ·~ 
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- SUMMARY SHI ET 

I 
Soil Sample a tF..i• 4) J~ Z~S7S Test No. 

Location F~s SU.&IW".cs:t~M~· PM-u I DarP •· ~4-·7~ 

I 
Boring No. I Depth 3 
Sample No. I Ted ;y SHS 

--

I 
8.S Natural Water Content {wJ % 

Specif1"- Gravity (Gs) '·"'-' In ·)loct ·Jensity {To) . pcf 

I 
SIEVE ANAlYSIS: . 

Sieve No. ~~~ P':!ssi ng Plastic Limit P. L 1?.8 % 

I 1 1/211 
Liquid Limit L. L. ~S.I % 
Plc.stkity Index P .I. l.Z-3 % 

]II 
.. 

·Shrinkage limit .!~·2 % .~ 

3/411 Flow Index 

I 
I 

-v~~ Shrinkage Ratio % 
4 Volumetric Change % 
10 

- ~ /«J.~ Lineal Shrinkage % 
20 99.~ 

40 97.4-
100 M.l 

200 90.9 MOISTURE DENSITY: A$TM METHOD 

I 
I 

Opti~um Woisture Content wo % 
fv'¥:1xirhum Dry Density -Td pcf· 
California Beari'lg Ratk. (a ) % 
Swell I Do'~ 4J.9 o· .o 

HYDROMETER ANALYSIS· 
Swell against l~psf Wo gcin /l.tJ% 

I Grain size (mm) % BEARING 

I 
t:J. DZ.O 57.4 SIOCO Housel Penetrometer (cv) psf o.oos 3/. I Unconfined Compression (qui psf 

Plate Bearing: psf 
Inches Settlement 

I Consolidation - % unde 44fJO psf 

I PERMEABILITY: 

K (at 2r:PC, 

I 
Void Ratio 

- Sulfates ZOt:JO -1- ppm. 

I • 
' 

\~ 

I 
!1. r 

SOIL ANALYSIS LINCOLN-DeVORE TESTING LABORATORY 
COLORADO SPRINGS, COLORADO 
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Katy F. Mcintyre 

Paragon Engineering, Inc. 
2784 Crossroads Blvd. 
Suite 104 
Grand Junction, CO 81501 

~. . ·. . 

Dear Katy: 

City of Grand Junction. Colorado 81501 

r==~~-...:2:;::5:_0 ~N:ort:h~Fifth St.. 303 243-2633 
RECEIVED MESA COUNTY lf h 

DEVELOPMENT DEPARTMENT llarc 11' 1981 

MAR 12 i981 

Re: ~e Falls - Filing No. 2 

Following receipt of your letter of February 24, 1981, I researched 
the Development Department files and discussed the proposed change 
for North Grand Falls Way with Karl Metzner and Bob Bright. They 
did not seem to have knowledge of the cul-de-sac or its possible 
impact on the development plan for the two lots north of Grand Falls 
Drive. The file contained the two (2) enclosed review sheets of 
January 21 and 25, 1980, which are self-explanatory. 

In light of comments No. 3 and 4 on the January 21, 1980, review 
sheet and the fact that a utility layout and sidewalks layout for 
the area in question have not been seen by me and have not been 
seen nor approved by the City Council, I am not in a position to 
respond to the proposed street plans or to sign the plat. 

The questions I raised 13 months ago are ligitimate questions for a 
"Planned Development" and I feel you should meet with the Develop
ment Department staff at your earliest convenience to resolve these 
matters. As usual, I am available to meet with you and the Develop
ment staff as needed. 

I also noticed that no easement is shown on the plat for the sani
tary sewer proposed through Tract I (1~21-80 review comment number 
6). 

RPR/hm 

Enclosures 
cc - Bob Bright~ 

Karl Metzner 
Jim Patterson w/encl. 

Very trul~ours, 

~ .. 
Ronald P. i~.E. 
City Engineel' 

. ., . 
. , .. 

:, __ -



Mr. Robert P. Gerlofs 
Paragon Engineering, Inc. 
P. 0. Box 2874 
Grand Junction, CO 

Dear Mr. 

City of Grand Junction. Colorado 81501 

250 North Fifth St., 303 243-2633 

March 24, 1980 

Re: The Falls-Filing No~ 1 

--·The revised de ailed construction plans for streets for the above 
as submitted on January 23, 1980, are in accordance with my review 

-Jetter of April 9, 19~9, and are therefore app~oved by this office 
for construction. 

Submittal of those elements of the irrigation system which are essen
tial elements of the storm drainage system (detention pond and outlet 
structures) must be reviewed and approved-by this office prior to 
construction. 

Our records indicate that a 50 ft. street right of way exists on 
28~ Road south of The Falls. Routing of the storm system outlet in 
this right of way is reasonable and acceptable provided the facili
ties are constructed so as to not interfere with the possible future 
use of this right of way for street purposes. My review of the de
tailed plans is necessary before I have an opinion on whether this 
is the case. The details of outletting the storm system into the 
Grand Valley Canal may also require their approval. 

I noticed the street plans call for construction of 7 ft. of mat on 
28~ Road which is east of the edge of The Falls. It will be neces
sary for you to provide a deed for the required street right of way 
east of The Falls prior to construction of 28~ Road as shown on the 
plans. 

I have also reviewed the cost estimate for your responsibility for 
street improvements on F Road as submitted on February 7, 1980. 
This estimate by Elam Construction dated February 2, 1980, although 
based on unit costs which are less than the City is experiencing 
in recent bids, is apparently a firm quote to you from a qualified 
contractor and therefore is acceptable as a basis for your deposit. 
Prior to concurring with the deposit total !~need a letter from Elam 
stating how long they will honor the quoted prices since the City may 
choose to actually perform the work this year in conjunction with the 
28~ Road project. What the work will cost us this summer is the cor
rect basis for the deposit. I also would appreciate a letter from 
you stating the pavement dimensions on which the estimate is based. 



Mr. Robert P. Gerl ofs Page 2 March 24, 1980 

I also will mention here that in checking our files I can not find 
any record of the detailed construction plans for sanitary sewers 
in this project being reviewed and approved by the City Engineer. 
If you have a "sign-off 11 please send me a copy. In any case, a copy 
of the sewer plans would be appreciated. I know most of the pipes 
are in the ground but would like to k~ep the file in order so please 
submit the plans and I will respond with a letter if appropriate. 

I apologize for taking so long to respond to your submittals and 
appreciate your cooperation in these matters. 

RPR/hm 

cc - Karl Metzner/ 
Jim Patterson 
Jim Wysocki 
File 

~:;)/?~ 
Ronald P. Rish, P.E. 
City Engineer 

.. 



REVIEW SHEET SU1~ 

FILE # 131-78 ---------------

ITEM Preliminary PD-8 - THE FALlS 

PC MEETING DATE --------------------------

M:r/CC HEETING DATE ----------------

DATE ROC. 

12-8-78 

12-9..-78 

12-13-78 

12-13:-78 

(J)MMEN'IS 

FIRE DEPT. Since a cluster home is not typical single family dwelling 
and your future developrent is multi-family, the rnini.Im.:nn 
line size needed is 8" loop with hydrants spaced at approx
imately 300 ft. apart. Besides the hydrants shown on plot 
plan, two rrore hydrants needed: West side lot 1, block 1, 
and N.W. corner lot 2, blk 3. 

CITY UTILITIES Must have a drain way maintained to drain Mantey Heights water 
tank to the canal each fall and during other tin'es when it 

CITY ENG. -RISH 

- may need draining. No water -lines are shown into the Guest 
Parking areas off F Road?; HOW"ever, a hydrant is shown. 
Should nove hydrant to nort-_h end of Island for better place
rrent. Prefer all container trash service in this developrent. 

·4.1 

(1) The proposed 42 1 lm 1 S should be 44 1 to fit new street 
stds. Since no on-street parking will be allOW"ed on these, 
will adequate off-street spaces be available? 
(2) Council has budgeted for ReM acquisition and earthwork 
for 1979 for 28~ Road from Orchard to· Patterson. Because 
of topography, alrrost all of 28~· will be off the Falls prop
erty but it will be i.n:m:rliately adjacent and is in my opinion 
a very significant access for The Falls. Will the developer 
assist us by obtaining 38. 5 1 half ReM (east half) and granting 
power-of-attorney for full-street improvements on east-half? 
(3) POW"er of attorney should be granted for Patterson Road 
full street improvements. Other than accel-decel lanes, I 
reconmend against any street construction on Patterson Road 
at this tin'e. 
(4) Looks to me like same of the"on-street" sidewalks 'WOuld 
be redundant with same paths. This should be studied and 
specific proposals made at final plat. 
( 5) Looks like all streets planned confonn to City Street 
stds (and they should) except for previously mentioned 44 1 

ReM. If any sidewalks are deleted, ReM could be reduced by 4 ft, 
(6) Does not 2 on grading and Drainage plan mean the detention 
ponds will ·be ov~opped and will flOW" across adjacent pro
perties to the South to get tO Grand Valley Canal? HOW' 
often will this happen? (i.e. Est. stonn frequency to cause 
overtopping and est. ,..~tom capacity of ponds?) Will any 
overtopping be controlled ~a pr6viding overflOW" structures 
and positive improved outlet routes to the Canal? Will · 
easements across properties to south be provided? Will Grand 
Valley Canal protest the flOW'S being directed into their Canal? 
All these questions should be adequately addressed prior to 
final plat sul:roittal since drainage outlet "system" may depend 
on the answers. 

CITY :E:WG-M:XEE Street geometries look qkay. No parking on 22 1 wide mats. 

. 

Street light needed on street at curve in block one at lot 
5 or 6 • 

PLANNING DEPARI'MENT 
.. ~· 

ReCcnmmd approval based on staff/review ccmnents. 

PLANNING COMMISSION 
Subject to staff comments and review comments and off s~reet parking in 
area east of Ferrari Property. 

CITY COUNCIL 
Tabled further review of adequate street widths by city depart:Irents. 

CITY COONCIL - Approved subject to 55' st on "L" St. in upper left of development and 
adjust balance accordingly. 



FILE # 131-78 

DATE REC. 

12-29-78 

12-29-78 

12-27-78 

RECEIVED AFTER DECEMBER 19, 1978 MEEI'ING 

ITEM PRELIMINARY PD-8 - THE FALLS 

REVIEW AGENCY 

M:>UNTAIN BELL 

PUBLIC SERVICE 

UI'E WATER 

Require utility easements as shown in red on plat. 

Gas: requires 10 foot front lot line easements ad
jacent to all streets and cul-de-sacs. Will need to 
discuss other easements with developer as project 
progresses. 
Electric: possible front lot construction joint 
with gas. Will work with developer as to exact 
location o~ facilities prior to final plat. 

We have an 18" line in F Road that can serve this 
area. Water lines large enough to rreet fire flav 
requirements nrust be installed. Tap fees and 
extension policies in effect will apply . 

.. 
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