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The Park-wide Materials Survey is to.be performed in three
increments, These will be: (1) the eastern slope area of the
park, (2) the western slope area, and (3) the aipine or Trail
Ridge Area, ' |

| This report covers the eastern slope area——flight-stfips
1 through 15, The elevations covered by the flight strips rangs
from about 7500 to 9200 feet. The most prominenf geologic ‘
features in this area are the glacial remnants—morraines, valley
frains, and ground moraines——and the denuded batholithic structure
which forms most of the country rock, |

| The average annual precipitation ranges from 18 inches to
in excess of 24 inches in the southeastern portion of the park,
aﬁd the climate is quite cool in summer to cold in the winter,
No accurate frost depths were found; howevgr, the area lies in
the 30-inch frost depth zone.‘

The moranial materials are of three general ages, with a
fourth stage representing recent age glacial activity in a few
of the older cirques, The characteristics are different enough
that they will probably be readily identifiable on air photo-—
graphs and in the field, N

The pre-"Bull Lake" (or Buffalo age) is fepresented only in
Tahosa Valley; east of Long's Peak, The deposits are sheetlike

and léék morénial topography, Weathering méy extend as deépiy
as four feet and surface boulders tend to be broken or deeply
exfoliated, Soils are quite acid, hmng.a pE of 4,5 compared -
‘to 6.5 for the surface soils,
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The oldest recognizable moraines are those which have been

called "0ld Moraine Remnants" by some workers, and have been

correlated with the'"Bull Lake" glaciation of the Wind River

Range, Wyoming by Richardson, 1960.

(c)
(d)

(e)
(£)

(g)

(h)

(1)

(3)

(k)

The main identification characteristiecs of these moraines

Low moraines which occur downstream from the high and
conspicuous Park Border Moraines.

These morainss do not form high ridges and have been deeply
weathered.

These are the oldest moraines that have a well-preserved
moranial topography.

Moraines are among the most extensive in the Park and have
been axially bissected by streams and segmented by tributariess

Moraines represent two advances of the ice.

Moraines have mature slopes and bear a scattering of boulders,
many of which are cracked,spheroidally spalled, or split
apart.

In general, these moraines can be distinguished by a gray-
brown podzolic soil, as much as 5 feet deep, which has formed
on the deposits. The weathered material has a pH of 6

while deeper materials show a pH of 7.

Soils show mature zonal profile which is less weathered than
Buffalo age but more weathered than Pinedale. A large portion
of the weathered rock may be crushed in the hands.

The lateral moraines are perched as much as 1000 feet above
the valley floors and as much as 500 feet above the Park
Border (Pineddle) moraines.

The cirques lack the steep headwalls of the Pinedale age, and
their slopes are thickly mantled with talus and SOllflUCulon
debrls, which also bears a nature zonal soil. s

It is ‘noted in some of the earlier literature, that in some
valleys these moraines have been cut 1nto terrace-11<e forms
by streams. :

9
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The "Park Border" moraines (Correlated Pinedale by Richardson),
show the following characteristiés:
(a) The moraines form high and conspicuous ridges.

(b} The moraines represent three pulsations of ice.. In the major
: valleys, the system is composed of three concentric lateral
moraines which start, at the west, against rock valley walls.,

{(c) The outer ridge is more highly weathered than the inner two,
- but much less weatnered than older moraines. In general, the
material exhibits the gray soil horizon of unweathered till.

(d) The surfaces are ifregular, hummocky, and littered with fresh
boulders. A .

(e) The moraines of the earliest stage are quite large, and in
places overlap those of the Bull Lake,

(f) lateral moraines are but little dissectedby streams and kettles
contain water at least seasonally., Termihal moraines are only
partly breached by axial streams, :

(g) The till is Sandier and much more bouldery than that of the
Bull Lake and lacks any distinct evidence of clay accumulation.

(h) Moraines of the middle and late stages are relatively small,
but are almost identical in nature with the earlier stage.

The “Upper Valley"»moraines of earlier workers are correlated

‘by Richardson as both "Pinedale" and Meoglaciation™ (of Recent

Age).

(a) -Meoglac1aulon included two small ice advances, confined to the
cirque areas and extending no more than one mile from the headwalls,
and commonly only about one-half mile,

(b) Deposits of the Temple lake Stage are small and very bouldery,
most of the boulders are blocky and angular, soil cover is
developed but is sparse.

(c) The moraines are covered by scrub éﬁfﬁceor tundra vegatation.

(d) The moraines or rock o'1aciei's of the younger, or historic stage,

lie at the cirque heads above those of the Temple Lake staoe R
they appear very fresh, are blocky, and have no 5011.
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(e) In general, those moraines 11e nearer to the valley floors
than older moraines. :

The eastern extension of the glaciers was to the west of
Estes Park and no true till deposits are found east of Hondius
Park on Fall River, or the'ﬁ{CA camp on Thompson Rivdr. On
St. Vrain drainage,‘moraines extend eastward to about Allens
~ Park.

Valley trains extend eastwafd from below most of the moraines.
These terraces are shdwn by ages in the literature, but will here
" be treated as an entfy.

General features:

(a) Range in elevatlon from 6 feet to LS feeu to 50 feet above
present stream beds,

(b) In general, they are 1mperfect1y drained and exnlblt a fairly
lush vecetatlon.

(c) Most granular constituents are well water worn and are roughly
' stratified,

(d) In general, the materials are finer graded at greater distances
~ from the terminal moraines. At distances of 3 mile, boulders
to 5 feet diameter are common while 3 to L miles away boulder
size is nearer 2 feet diameter.

(e) These valley trains are generally missing in narrower parts .
of the canyon but almost wholely preserved at the wider pointse.

(f) These deposits are located prlmarlly in Fall and Thompson
-River Canyons. .

The bedrock of this area is mainly a result of the Lonﬂs Peak
Batholith, This intrusion has been largely denuded by erosion,
"leaving the granite core exposed over a major portion of this area.
‘Schist is found at Giant Track Mountain and the Twin Sisters Mountain

area énd also between Fall and Thompson Rivers west of Estes Park.
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However, most of the glaciers have headed in granite rocks,

and it is expected that a major poriion of the till will be

granitic,

The, Longs Peak granite is described as moderately coarse grained,

commonly porphnyritic, flesh colored to gray granite. The micro=
. cline and orthocl#se feldspars teﬁd to lie in subparallel ranks
oriented along that long axis. It weathers into'fragmental
separate crystalse Some orbicular structure has been noted at
various locals with the dark minerals biotite and hornblende
' outlining the orbiculafions. This structure is not common enough
to identify this granite, however,

A deeper seated facies of the Longs Peak~"gra‘nite is a coarse,
- red granite, lacking parallel orientation of the feldspérs. This
material occurs in the St. Vrain area where erosion has cut deeper
into the core. This graniﬁe isinot shown inside the Park; however,
it may well be found in moraine materials if the glaciél cirques
have cut deeply enough to'expose it.
| A granite chemically similar to the Longs Peak, but of a
differenﬁvage<is theﬂMouni'Olyﬁpus gfanité. ThisAgranite is not
~ shown as occuring in any single large-area, but instead occurs as
a great number of‘smailer intrusions. ‘Several stock-like masses
bccur, but their outlines are not_clear-cut. This granite is
described as a massive, fine to medium grained, even textured,
.mostly light gray salﬁ-and;pepper biotite granite. The weathering
of this granite is less severe than the Longs Peak.  The jointing

is described as regular, rectangﬁlar and sheetlike, The orbicular
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structure is absent in this granite.

The batholith did not extend under the continental divide
from Mount Copeland southward, and 2000 feet to 3000 feet of
schists are exposed in some of the cirques in this area. Therefore,
it is expected that the southern tributaries to the North St. Vrain
~ will contain primarilj schist aggregates asAmoraines or terraces.
The remainder of the schist occur mainly in combination with
gneiss and due to the lit-par-lit injections of granites, should
be reasonably sound in moraine and terrace deposits.

For aggregate purposes, the valley trains or stream terraces
. will probably afford the better materials, Thg moraines them~-
selves will probably be cénsidered only as secondary aggregate
sources.

No mention is given in the literature of the eastern slope
area of peat beds or'landslides. However, the terrain and
climatic conditions give strong indications that these may exist
and they may be observed during the airphoto interpretation or

field investigationse
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Estes Park 1:2L000 75! Quad.
Longs Peak 1:24000 75! Quad.
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GEOLOGIC REFERENCES

The following geologic references refer to the area in and

adjacent to the eastern part of Rocky Mountain National Park;

Thege references are listed in order-of general importance to

this_Section of the materials survey.

1; Richmond, G; M.,'"Glaciation of the Fast Slope of Rocky
Mountain National Park,; Colorado,"™ Bulletiny Geological
Society of America, Vol. 71, pp. 1371-1382, September 1960, -
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Boosy M. F.y and Boosy C. M.y "The Longs Peak -
Ste Vrain Batholith," Bulletins; Geological Society
of America, Vol. 45 pp. 303-332, April 1934, :

Jores, W. D.y and Quamy, L. O.; "Glacial Land
Forms in Rocky Mountain National Parky Colorado,"
Journal of Geology, Vol. 52, No. 4y pp. 217-234,
1944,

Ray, L;L., "Glacial Chronology of the Southern
Rocky Mountainsy"™ Bulletin, Geological Society
of Americay Vol, 51, pp. 1851-1918, 1940.

MAPPING SYMBOLS

Alluvium. Generally too fine-grained and poorly

graded to be classified as sand and gravel.

Concentration of large bouldero;

Phin colluvium (generally less than 10 feet thlck)
over granlte bedrock,

Alluvial fan. These deposits have been differen—
tiated from sand and gravel (SG) deposits because
they generally are more poorly graded. Occasionally
these fans are composed partially of colluvial de-
tritus in addition to alluvium,

Gneiss (metamorphosed granite);
Gra.ni tee.

Glacial moraine., In most cases this can be classi-
fied as till, but locally it may contain deposits
of waterworked material too small or 1ndlst1nct

to be dlfferentlated.

Th1n glacial moraine (generally less than 10 feet
thlck) over granite bedrock.

Tunnéel muck, i.e.,'rock spoil from tunnel con-

gtruction,
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- SG
Ta

TS

Organic materials (peat and muck)., Where these
deposits contain considerable soily they are
suitable for use as topsoil. Where the material

is mostly peat and ¢ontains only a minor percentage
of soily it is suitable for mulch or as a soil
conditioner.

Organic méterial'(generally about 1-3 feet thick)
over sand and gravel.

Sand and gravel;
Talus deposits.

Areas with potential for topsoil borrow;



o

_ DESCRIPTION OF MATERIALS

Flight Strip 1, Photographs 1-20 thru 1-23
Flight Direction: Northeast to Southwest

Photograph 1-20

Since part of this photograph does not have stereoscopic

coveragesy its materials boundaries and descriptions are given

under Photographs 1-22y Flight Strip 1y and 4-34, Flight

Strip 2.

Photographs 1-22, 1-24, 1-26

The best sand and gravel deposit between Esteg Park and
Raymond occurs in Wild Basin as a sand and gravel (SG) terrace
along the North Fork‘of the St; Vrain River; Thexze terrace
sands and gr#vels are fairly clean and well graded; ‘The material
exposed in the existing City of Longmont pit ét_the center of
Photograph 1;22 is suitable for base course or surfacing aggre-
gate;

The moraine (Mo) in this area is a coarse till which in
some cases is S0 clean that it is difficult to distinguish from
sand and gravel; This +till is probably suitable for use as sub-
base and possibly.as baée COurse;

The organic (0) area on the north edge of Photograph 1-22
is a possible source of topsoil which occurs to a depth of one
to0 two feet;

The granite (Gr) in the Wild Basin area is medium to coarse

grained and is only moderately resistant to weathering., It would
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probably not be worth quarrying since better materials are
available in the area. The granite talus (Ta) on Photograph
1-24 could te used for riprap or barrier stone without the
necessity of a quarrying'operation.

Photograph 1-28

The materials on this photograph have not been mapped
because the area covered is too far from any road and because

no stereoscopic coverage is available.

Flight Strip 2, Photographs 4-24 thru 4-36
Flight Direction: North to South

Photograph 4-36

The moraine (Mo) on this éﬁotograph is a coérse till probébly
suitable for_subbase.and possibly for base_course use,

The granite (Gr) has low resistance to weathering and in
much of the area is covered by up to 10 feet of disintegrated
grahite (residual weathering product). The granite bedrock could
be quarried for riprap or crushed stone if the qﬁarry were pushed
deep enough {generally greater than.lo feet) to obtain unweathered
granite, The most satisfactory use of this material would probably
be as base course_protected from weathering by bituminous sur-
facing. The'disintegrated‘granite is probably satisfactory for
subbase use, Howevers, the possiﬁility of use of either\of these
ﬁaterials is fairly small because of the existence of good sand

and gravel deposits nearby in Wild Basin,




‘The organic material (0) in the northwestern quarter of
the photograph is a possible source of topsoil which exists
to a depth of about one foot;

Photograph 4-34

The materials on this photograph are described for Photo-

graph 1-22, Flight Strip 1.

Photographs 4-32, 4-30, 4-28, 4-26

There are no worthwhile deposits pf sand énd gravel on

these photographs; ]

| The moraine Oﬂo) at the southern edge of Photograph 4;32
is a coarse till probably suitable for subbase and possible
baée course use; On Photographs~4;26 and 4~28 a thin la&er
(generally less.than 10 feet thick).of this till overlies the
granife bedrock, No definitelboundary was found between the
mo/Gr and the Gr areas.

The granite (Gr) is a medium:grained granite which is
fairly susceptible to deterioration due to Weathering,vand
because of this in many places is cove?ed by as much as seve;ai
feet-of residual disintégrated granite; The unweathered granife
bedrock can be guarried for crushed stoné, riprapy or barrier
stone if it can be reached; The best use of this material would
be as crushed stone base course protected from ﬁeathering 5y a
bituminous surface;

The disintegrated granite probably would be suitable for

subbase use, : : _ v
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Photograph 4-24

The mauerlals on thls photogranh are mapped on Photogr aphs

1—4 and 1-6, Flight Strip 3.

Flight Strio 3, Photographa 1-1 thru 1-§
Flight Direction: North to South

Photographs 1-5 and 1-4

" The descriptions of these materials are the same as for

Photographs 4f32: 4-30y 4-28 and 4-26, Flight Strip 2,

Photograph 1—2 7

The granﬂte (Gr) 1n the center o; thls pnotograph apparently
i§w99?¢_r?sist%n?,t9_Weatherinsmthan the more heavily timbered
granites to ?EQ:SO#thi-WThis,éreat??_resis?énée to weathering has
resulted in less disintegrated granite in this avea, If quarried,
the granite bedrock cowld be used as crushed stome, Tiprap or
possibly barrier stone, The most satisfactory use would probably
bg_ag base course protected from weathering by a bituminous suf:

The colluviun which overlies granite (Coll/Gr) is an 0dd
material, Tt is comprised of poorly graded angular fragments
(mostly gneiss) up to two or three feot in size. This materisl
probably would be suitable for use as subbase after crushing
the larger sizes, Good exposures of this material can be seen
in road cuts along the old highway (éast central part of the

picture);
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Flight Strip 4, Photographs 1-2 thru 1-7
Flight Direction: North to South

Photograph 1-6

The granite (Gr) and colluvium over gfanite (Coll/Gr)-in N
the southern one-third of_the“photograph have been described for
Photograph 1-2, Flight Strip 3. | | |

The alluvium (A1l) in this photograph is too silfy (and in
the darker patches; too organic) for use for anything but common
borroﬁ;‘ The top feot or so of this material could be stripped’
for uee as tOpsoiI; |

?he granite (Gr) in the open areas in the northern part of
this pictufe'has low resistance to weathering, and thus ie covered
- by as much as several feet of residual disintegrated granite;_
The disintegrated granite would be suiteble for select borrow
and possibly for»subbase; The granite could be quarried, but
the product obtained would not”be of high enough quality to
warrant the cost. If used it should be protected from weathering
such as in base course covereq by a bituminous mat surface;

The small area of SG consists of a silty sand and fine
gravel in an old existipg pit; The material should be satis—~
factory for subbase, but the volume remaining in the pit is

probably too small to be bothered with,

Photograph'l:4

The best potential source of construction material in thkis
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area is the tunnel muck (Muck) 5ust southwest of Maryts Lake,
This muck was obtained from the Ramshorn Tunnel Which passes
mainly through granite.. The material is ungraded and ranges

in size up to 6 to 8 inches, With proper grading it could be
used for base cou&se or surfaciﬁg. To ovtain satisfactory gra-
dation the larger sizes and some of the fines would have to be
wasted (or the larger sizes could be crushed), The most prom-—
ising role for this material would probably be as base course
brotected from weathering by a bituminous surface course,

In working a~ﬁuck source of this type it should be rsmembered
that waste metal components such as broken drill rod or trash
are often encguntered.

" Most of the granite (Gr) on this pnotograph is bvadly
weathered, and‘much of it is covered by up to seyeral feet of
disintegrated granite (some of which is not residual), This
granite generally is of too low qualitj;to warrant the cost of
quarrying. The disintegrated granite should Be suitable for use
as select'borrow or possibly'subbaSe. ‘

,The.aliuvium (A11) is 00 silty to be good for anything
but comﬁon borrow. However, its'surface is composed of about
avféot of topsoii which could be obtained by stripping{

Photogranh 1-2

The granite (Gr) and disintegrated granite on this photo-

graph are essentiaily the same as that described for Photograph
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1-4 except that the granite which makes up Prospecf Peak is
probably a little sironger and more resistant to weathering
than that found on most of Photograph 1-4.

The alluvium (All) in the southeastern quarter of the

photograph is described for Photograph 1—4;

Flight Siriv 55 Photographs 1-9 thru 1-22
Flight Direction: North to South

Photograph 1-22

This photograph is ex?remely difficult to work with, It
appears that this is almost entirelj an area of grahite bedrock
with little non—rock-ﬁaterial in”evidenqe; There is a possibility
that some of the ;ock in the southwest corner of the photpgraph
ig actually gneiss'apd not granite; This granite is similar to
that desgribed for Flight Strip 4.

Photoegraph 1-20

The SG on this photograph is a silty sand and fine gravel
hpoésibly suitable for use as select borrow or subbase; In part
of the area designated as SG, the sand and g;ayel is interbedded
wiﬁh s%lty alluviumy and probably is good for little'but common
borrow; )

The alluvium (411) is too silty for any use but common

borrow; The top foot or so.of tae alluvium could serve as a

source of topsoil,
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The granite (Gr) on this photégraph is similar to most
of the granite in this area; It is bacdly weathereds; and is
covered with as much as severai feet of disintegrated grapite.
The disintegrated granite is suitable for select borrow and
possibly.subbase; The bedrock is probably not of hiéh enough
quality to warrant the cost of quarrying. If crushed; it
would be suitable for subbase and possibly base course but
it should be brotected from weathering by a bituminous
wearing surface;

Photograph 1-18 and 1-16

The granite (Gr) on these two photographs is the same as
that described for Photograph 1-20; ‘Note that the large pit
near the center of the photograph is in disintegrated granite;

The alluvium (A11) on these photographs is too silty to
be used for anything bﬁt common borrow; Most of this alluvium
hag about a foot of topsoil at the surface;

The san& and gravel (sa) at the northern edge of Photograph
1-15 is described for Photograph 1-14.

Photograph 1-14

The SG in the stream terraces adjacent {o Lake Estes is
coﬁposed of a fairly clean,lwell graded sand and gravel suitable
for use as base course or surfacing aggrégéfe. Good material
could be obtained by dredging from Lake Estes as has been done

in the past.



15~

The granite (Gr) on this photograph is similar to that
on Photographs 1-16, 1-18, and 1—20,.and is described for
Photograph 1-20,

The alluvium (All) on this photograph is the same as that
described for Photographs 1;16 and 1;18.

Photographs 1-12 and 1-10

- The lower elevations in this area consist of badly weathered
granite covered by disintegrated granite up to several feet
thick; The disintegrated granite is suitable for select borrow
and possibly for subbase; The underlying weathered granite
is generally not of good enough quality to warrant the cosit
of quarrying;

The higher elevations on these photographs are made up
of a more resistant granite which is not co&ered by disintegrated
granite as wag.thevcase at lowgr elevations; Satisfactory
crushed stoney ripraps and possidbly barrier stone céuld be pro-
duced by quarrying this material, Since this granite will be
somewhat lacking in resistance to weatheringy even though it
is more resistant than the granite at lower elevationy it should
be protected from.weathering if possible; Thusy the optimum
use probably would be as crushed stone subbase or‘base material
uﬁder bituminous surfacing;

The alluvium (A1l) in these photographs is too silty to be
used for anything but common borrow} There is a possibility,of.

topsoil being obtained by stripping off the upper foot or so.
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Flight Strip 6, Photographs 1-45 thru 1-50
Flight Direction: Northeast to Southwest

Photographs 1-46, 1-48, 1-50

The most promising source of material on this flight strip

is the Common Point tunnel muck pile (Muck) on Photographs 1-46

and‘1-48. This mucg; which was obtained principally from granite
bedrock, is ungraded and ranges in size up to 6 to 8 inches, With
proper grading this material could be used for base course or suf:
facing; To oﬁfain satisfactory gradation‘theAIarger sizes and some
of.the fines would have to be wasted (or the larger sizes could
be crushed);- The most promising role for this material would prob:
ably be as base course protected from weathering by a bituminous
surface; In_working e muck source of this type it.shOu}d be re-
membered that Waste metal or trash is often enceunteredé

Nearly all of the area on this flight strip is cemposed of
medium;grained granite (Gr) similar to that‘found on'other flight
strips in this area. This mater1a1 is rather badly weather ed near
the surface; It could be quarried for use as riprap, ﬁarrler stone,

base coursey or possibly surfac1ng materlal, Put the zone of weathered

material would have to be removed flret. The most satisfactory use

for this granite would be as subbase or base course protected from

weatherlng by a bwtnnlnous surface.
The small source of SG on Photograph 1-46 is made up of silty
sand and fine gravel. This deposit has been nearly worked out and

very little usable material remains; What does remain is probably

g,



suitéblemforiuse as seleqt»bgrrow_and possibly as subbase but there
is ﬁot enough to bother with. 7 _ ‘ ' B o o
'-»The alluvium (411) on Photographs 1-48 and 1-50 is too silty
to be used fq: apything but common bgr;gw; Thevlgrge; depositg
near ?he southwesfern edgerofuPhotograph 1—50-is a possible source

of topsoil about one foot thick,

Flight Strip 7, Photozraphs 1-23 thru 1-27
Flight Direction: Southeast to Northwest

Photozraphs 1-24 and 1-26

- The SG in the valley of ?he Big Thompson River on Photograph

1-26 is a faiply cleans well graded sand and gravel suitable for

base course or surfacing aggregate.

i”The small deposit of SG on the hillside in thehcenter of

Photograph 1—26»is_a silty sand and fine gravel suitéble for use
as select borrow or possibly subbase material.» A _

The granite"(Gr)won these photog:aphs.is typical of the granite
in this area, It is medium-grained and generally is badly weathereds
the“bed:ock often being covered b& as much as several feet of dis-
integrated grani?e. - o - o

The alluﬁium (A11) on these pﬁotogréphgvis too silty to be
used for anything>but common borrow; It possibly could serve as

a source of topsoil which constitutes about the uppermost one foot

“of~the deposit.



—18~

Flight Strip 8, Photographs 1-30 thru 1-35
Flight Direction: Southeast to Northwest

Photograph 1-30

_ Theumate;ials on this photograph are the same as those on
Pﬁotograph 1-14y Flight Strip 5. The-graniteA(Gr) on these photo-
graphs is similar tos and is described for, the granite on Ppotograph
1-26, Flight Strip 5; The alluvium'(All) is the same as that des-
cri@:eq for Photographs 1-16 and 1-18, Flight Strip 5.

Photographs 1-32 and 1-34

. Thg SG on thgse photograph; is“a slightly sil?y_sand and finé

grave} which.migpt be suitable for.subbase and possibly even for
base course material. A ) ) _ v - o

The fan (Fan) in Photog?aph 1-32 is made_gp:of_ppoply gradednm
anguiar frggmen?s of granite; This material is suitable for select
borfow or‘subbgse. - o _ . i

The granite (Gr) in these photographs is typical of that found
in.the Estes Park area; I? generally'is badly weathered at the
su;face except on some of thg bare rock knobs from which the weathered
material has been washed to the Yalley below. In places; especially
on the lower%;iié;iwalls, up to several feet of disintegrated granite,
both residual énd washed material, has accumulated on the 5edrock;
The fresh granite bed;ock could be qugpried for riprap, barrier
‘stoney or crushed stone for base course of surfacing(aggregate;

The disintegrated granite would be suitable for select borrow and
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and possibly for subEase. It should be protected from weathering
by a2 bituminous surface,

The alluvium (All) in this valley is too silty to be used for

anythlng but common borrow. The top foot of this material probably

would be suitable for use.as t0ps011.

Flight Strip 9, Photographs 1-54 thru 1-58
Flight Direction: Southeast to Northwest

Photogravh 1-54

The sand and gravel (SG) along the southwest édge ef the
photograph is part of a low terrace in Moraine Parke. The material
in this terrace is a fairly clean, Well'graded sand and gravel
suitable for use as base course or surfacing materlal If washed,
this sand and gravel would probably be suitable for concrete ag-
gregate. Since this terrace level rises to only a few feet above
the water tabley the material would have to be worked from a wet
pite.

A very large area of organie_material‘over sand and gravel
(O/SG) is adjacent to the SG terrace~mentioﬁed above, This.sagd
and gravel is similar to that in the terrace, but differs in that
it has an organic layer one to three>feet thick at the surface;

Removal of this organic layer would slightly increase cost of

productlon, but the finished product would be of as hlgh quallty

as that in the terraces. The sand and gravel would be suitable
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fo:»bage course 9? surfgcing,'gnq_if waéhed could_be used;fqr
co#c;etg gggregate;. Any pit in the Q/EG area would of course be
a»wetroge;‘ Thg crganic overbufden"in some plqces‘wogld beusuit—
able for use as topsoily in other places it is nea;ly all peat
and would be an excellent mulch or soil coﬁditiqne?, o 7

‘The suell area of sand and gravel (S6) sdjacent to the high-
way'ip the_southeast corner of Photograph 1-54 is gwrémnantvéf a |
high‘?erygcg composed oflsilty”sand_and gravel prqbably suitable
fo? ugg‘as_subbasg and possibly as base course patgrial; This
mgﬁeriql iglnot_as goodras>that in the lqwe? 1eve1s of Morgine
Park;_and_probably Would ng? be_cqnside:edAserigusly as a source
of éanduand_grgyel with_bgttgr‘sogrqes~so 9105?;_.. | i

The moraine (Mo) on this photograph is a coarse $ill suit=
able fé: use as subbase or p03siblyvbase cou:se.maﬁe;ial;

~ The granite (gr) is a medium—grgingd granite typical of that

fpund in this areaé It is fairly_susceptiblerto Weathering and
on the flatter slopes may be covered by as much as several feet of
disintegrated‘granite. The freshAgranite bgdroqk could_be used
for ;iprapi_bér;ier stones or crushed stqne;” It could_prqbably
be used most satisfactorily as subbase or base course protected
from weathering by a bituminous surfacg. The disintegrgted granite

could be used for select borrow or possibly for subbase,

- —Photograpns 1-56 and 1-58

The moraine (Mo) on Photograph 1-56 is a coarse till suitable

et
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for uge as select borrow, subbases or possibly base course
mgtérial{ There is a large existing pit in %11l near the south:
east corner of Photograph 1;56. This pit could be extended to
obtain more of this material; ‘ | |
The g;&nite (Gr) is a»medium—grainedvWéathered‘granite;
an?ried,granite would be suitable'for use as riprap, barrief
gteney or crushed_stqne‘if the_weathergd material were fipst'
reméved; This grénite gould_ﬁgst be used as subbase or base
eourse ta be covered with bituminous surfacing to prevent weath;
-ering. o ) | _ o
The alluvium (All) is too silty (and in places too organic)
#6 be guiltable for anything but_common“borrow; Locally this de-
. o posit is covered by about a foot of topsoil which could be obtained
by atripging;_ ) _ o ) _ _ |
- Photograph 1-58 has not been fully mapped because of lack

of atereascopic coverege.

Flight Strip 10, Photographs 1-36 thru 1-50
" Flight Direction: lNortheast to Southwest

Phetograph 1-36

See Photograph 1-14, Flight Strln 5.

Photegraph 1=38

Sand and gravel (SG) on this photograph is found in terraces

-=glong -the- Big Thompson and Fall Rivers, This material.is a fairly
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qlgap, well graded sand and_gravel sqitable for use as base
cbgrse or.surfacing aggregate; If washedy it could be used for
concrete aggfegate; "Uhfortuﬁately mgch of this material is 10:
cated in downtown Estgs Park and-is unavailable for'dévelopment

-as a materials source;

The fan (Fan) near the southwest edge of the photograph is
composed of silty sand and fine gravel; This material would
probably be suitable for use as select borrow and possibly subbase;

The granite (CGr) on this photograph is a-medium;éraineq
grahite which has gndergone considerable surface weathering; Most
of the granite slopes-in the valley are covered bj as nuch asv
sevéral_feet of disintegrated granite;' The higher knobs of granite
in the area have ielatiyely fresh (i;e;, no weathered material)
surfaces; and would be the best sites for quarries; Rock quarried
from thi; materiai\ﬁqgld be suitable for use asvriprap, barrier
gstones; or crushed stone; Since thisg material is not part;cularly
resistant to weathering, its most satisfactory use would probably
PQ as subbase or base course covered by a bituminous surface to
prevént weathe?ing;

Photographs 1-40 and 1-42

The SG on these photographs is a fairly clean sand and gravel
suitaBle for base course or surfacirg aggregate; If washedy the
better parts of this depbsit_would be suitable for concrete agg;egate;

The area mapped as SG includes both terraces“and floodplain

deposits; Ordinarily the terraces contain the better material and
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are the eagier dépositg to work; ' A ‘

The fan.(Fan) on the east édge of Phitograph 1:40 ig described
for Photograph 1-38, , |

The granite (Gr) on these ﬁhotographs is the géme as that
‘described for Photograph 1-38 on this flight stripé

The moraine (Mo) at thgveast edge of Photograph 1;42 is
described for Photograph 1;44; | A

Photographs 1-44 and 1-46

Moraine Park is composed of a very substantial amouﬁt of sénd
gnd gravel; Some of this occurs as a low terrace (SG) in the
southwest quarter bf Photograph 1;44; The material in this tefrace
is a fairly cleany; well graded sand and.gravel suitable for use as
base course or surfacing material; If washedy this sand and gravel
would probably be suitable for concrete aggregate. Since this
terrace lével rises to only a few feet above the water téble;
the material would have to be worked from a wet pit;

A very large area of organic ﬁaterial over sand and gravel
(O/SG) is adjacent to the SG terrace mentiongd abové; This sand
and gravel isvsimilar to that'in the terrace; but differs in ﬁhét
it has.an organic layer one to three feet»thick af the su;face;

Bemoval of this organic layer would slightly increase cost of

productiony but the finished product would be of as high qgality

as thai in the terraces. The sand and gravel would be suitable

for hase course or surfacihg, and if washed could be used for



doncrete aggregate. Any pit'in the O/SG area would of course

be a wet one as can be noted at the existing pit on the west

edge of Photograph 1-44 and the east edge of Photograph 1—46;

The organic overburden in some places would be suitable for use

as topsoily in other places it is nearly all peat and would be

an exceilent_source‘of mulch 6r s0il conditioner.
_ Note that there is a large aréa qf sand andvgravel (sG)
near the west edge of Photograph 1:46; This material is very
similar to thét fqund in the O/SG area except thét the organic
maferial is thinner (generally less than one foot thick); Also
the depth to the base of the gravel is undoubtedly less tﬁan
for the large deposit of O/SG further to the east on Photograph
1-46. ‘ V
Under ordina:y circumstances the slightly higher SG terrace
on Photograph 1:44 would be preferred as a source of sand and
gravel over the ;ogewhat lower O/SG and.SG flopdplain\deposits
of Photograph 1:46; In this casey however; a pit in the flood-

plain deposits can be hidden from the road much more easily than

one in the slightly higher terrace material; Alsoy upon completion

of the operation it should beAvery.easy to lan@scape the pit so
it would soon look like a natural lake or pond; . Howevery a pit-
on‘thé higher grouhd would be dry and less costly to operéte;

The small area of SG near the soﬁtheast corner of Photograph
1144 is a remnant of a high terrace made up of silty sand and

gravel probably suitable for use as subbase and possibly as base

course material., This material is not as good as that in the

N R
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'lower levels of Moraine Park and probably would not be considered
geriously as a source of sand and gravel with better sources so
close.

The moraine (Mo) on these photographs is a coarse tiil guit-
able for use as subbase or possibly base course; An existing pit
in this ti1ll1l is located at the nhorthwest edge of Photograph 1—44;

The granite (gr) on these photographs is a medium-grained
granite typical of that found in this area; It is fairly sus-
ceptible to weathering and on the flatter slopes may be covered
by as much as several feet of disintegrated granite; The freéh
granite bedrock could be used for riprap, barrier stone; or
crushed stone; It could probably be used most satisfactorily
as subbase or base course protected from weathering by a bitum;
inous surface. The disintegrated granite could be used for
select borrow or péssibly for subbase;

Photozraphs 1-48 and 1-50

The sand and gravel (SG) on these phoﬁographs is similar to
that described for Photographs 1-44 and 1—46;

The moraine (Mo) is a cdarse til1l1 suitable for use aé sub-
base or possibly base course. Note that the material on the
side of Steep Mountain (southern edge of Photograph 1-48) has
been questionably identified as moraine (Mo0?). The lack of
certainty occurs because there is no clear ﬁoundary on these

photogfaphs between the t111l of South Lateral Moraine and the

granite of the upper slopes of Steep Mountain.




‘The fan (Fan) on Photograph 1-@8 is composed of poorly graded
angular granitiec fragments; This material would be satigfactory
for\subbase or possibly base course use.

The granite (Gr) on these photographs is similar to that
described for Photographs 1-44 and 1-46.

The talus (Ta) on these photographs is derived from granite
bedrock; It would be suitable for use as riprapy or if crushed,
would be satisfactory for base course or possibly surfacing;

Since it is fairly suscépfible to weatheriﬁg, this granitic
material could probably best be used as base course protected

by a bituminous\surface;

Flight Strip 11, Photographs 1-35 thru 1-40,
4-17 thru 4-23, and 1-59 thru 1-65

Fllght Directions:

Photographs 1-36 thru 1-40: Southwest to Northeast
Photographs 4-17 thru 4-23: Northeast to Southwest
Photographs 1-59 thru 1-55: Southwest to Northeast

Photographs 1-40 and 1-38

The sand and gravel (SG)'along the Big Thompson River is a
fairly clean, well graded sand and'gravel suitable for base course
or surfacing aggrggate; If washed, the best of this material
could be uged for concreté aggregate; Generally the terrace sands
and gravels are of a little better Quality and are easier to work
than the‘éandswand gravels in the floodplain; Some of the flood=-

plain deposits contain numerous boulders up to about three feet
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in size;
The granite (Gr) on these pnotographs is a medium—grained

rock typical of the granite in the Estes Park area;" It has been

" subjected to considerable weathering, and on flatter slopes is

cOVered by a layer of disintegrated granite up to several feet
thick, The gfanite bedrock Would be suitable fdr production of
riprap, bérrier stone, or cruéhed stone fqr base course or sur-~
faéing; Since this material is not particularly resistant to
weathering,.an optimum usage might be for base course protected

from weathering by a bituminous surface.

Phoitograph 1-36

The Sand and gravel (SG) in the eastern half of the photo-

graph is a continuation of that desCribed for Photographs 1-38

and 1-40, and has the same characteristics;
The sand apd gravel (SG) and organic over sand and gravel

(O/SG).in the northwestern corner of the phofograph are described

for Photograph 1-44, Flight Strip 10,

The moraine (Mo) in this area is a coarse 111l suitable for
usé as subbase and possibly bass course material; |

The grénite'(Gr) on this photograph is a medium~grained
granite similar té that found elséﬁhere in this area; This

granite is sutject to weathering and is badly weathered on some .

 of the flatter slopes; On these flatter slopes the bedrock is

often covered by as much as several feet of disintegrated granite.

-
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By~quarrying into fresh granite, material suitable for riprap;
barrier stone; or crushed stone could be ¢btained. Because this
granite is subject to weathering its most éatisfadtbry uge might

be as base course protecited by a bituminous surface,

'Photograph 1-64

The materials on this phoiograph are described for Photo-
graphs 1-36 and 1-38, Flight Strip 11.

Photograph 1-62 and 1~50

The sand and gravel §G), organic over sand and g;avel'
(O/SG),'and 111 (Mo) along the northern edges of these photo-
éraphs areldescribed for Photographs 1-44 and 1-46, Flight Strip
10,

South Lateral Moraine (Mo) trending E-¥ through the center
of these photographs 1s composed of coarse till suitable for:
subbase and possibly base course use; The same is true for the
moraine (Mo) in the southern half of Photograph 1-50, The old
C.C.C. pit on Photograph 1-60 is located in this till on the
flank of South Lateral Moraine. If desired, this pit coﬁld be
extended northward into the moraine; |

The small area of boulders (Bldrs) near the center of
Photpgraph 1-62 consists almost entirely of large granitic
boulders, apparenily torrentially deposi.ed, with_liﬁtle finer
material; These boulders range in size up to 8 to 10 feet.in

diameter.:
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The granite (Gr) and gneiss {Gn) on Photograph 1;60 have
no clear-cut boundary beiween theh. .Both are medium;grained
and are susceptible to weathering; On flatter slopes the granite.
aﬁd gnéiss a;e'covered by as much as several feet of disintegrated
4rock; Fresgh, unweathered granite or gneiss could be obtained by
quarrylng to a depth of several feet into the bedrock. This
material would be suitable for riprap; barrier stoney; or crushed
stone for base or possibly surracing. If ;ossible it should be
used where not exposed to weatherihg; The grahite forming Steep
Mountain (western edge of Photograph 1-60) is similar to the above.,
The organic material (O) near the center of the photograph
is made up mainly of a few feet of peat and would be suitable
for use.as é mulch or soil conditioner;

Photograph 4-18

The materials on this photograph are described for Photograph
1-60, Flight Strip 11, and Photograph 1-46, Flight Strip 10,

Photograph 4-20

The moraine (Mo) on this photograph is a coarse till suit-
able for use as subbase and possibly base course material,
Phe grénite (Gr) is similar to that described for Photo-

graphs 1-62 and 1-60, Flight Strip 1l.

Photograph 4=22°
This area was not mapped because it is inaccessible for any

use of materials,
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Flight Strip 11A, Photographs 3-86 thru 3-94
Fllght Dlrectlon. Southwest to Wortheast

Photggraphs 3-94 and 3-92

The moraine (Mo), granite (Gr), and boulders (Bldrs)
comprising most of Photograph 3-94 are described {or Photd;
graphs 1-62 and 1-60, Flight S_*brip. 11,

The sand and gravel (SG) in the vicinity of.Glacier Basin
Campground (southwest corner of photograph) is a fairly clean
sand and gravei suitable for use as base course or possibly
surfacing material; If desired, the existing gravel pit in
this deposit could be extended a short distance toward the west.

The sand and gravel (SG) in terraces between Glacier Basin
Campgfound and Sprague Lake on Photograph 3;92 is fairly clean
and is suitable for use aé base course or possibly surfacing
aggregate; | |

The sand (Sand) deposit just southwest of the Glacier Basin -
>Campgrqund congists of a fairly clean sand with_a little fine
gravel; |

The ailuvium (A11) is too silty for any use but common
borrow;‘ It also has too many largé boulders on the surface to
provide a source of topsoil.

The organic material (0) would be suitable for mulcﬂing
purposes or possibly for t0p5011.

Note the large pit in moraine (Jo) near *he center of Photo-

graph 3-92. This pit could be extended along the slope if de51red.

The material is suitable for subbase and possibly as base course.
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The large fan at the southwestern edge of Photograph-3-92
is described for Photograph 3-90.

Photograph 3-90

The most important deposit on this photograph is the sand

and gravel (SG) in the large fan along the southeasfern wall of

the valley (southern edge of photograph);v TheAmaterial in this
fan is a fairly clean sand and gravel suitable for use as sub-
base and base -course méterial. This fap provides a very good
possiﬁle site for a pit. |

The large sand and gravel (sG) terrace at the sogtheastern
corner of the phot§graph is described for Photograph 3-92.

The moraine (Mo) on this photograph is é coarse till suit-
able for use as subbase and possibly base course ﬁaterial; Note .
fhat in the southwestern part of this photograph this till is
quite thin over granife (Mo/Gr).

The granite (Gr) in this photograph.is‘medium—grained and
not particularly resistant to weathering; It could be quarried
for use as ripraps barrier stone, or crushed stone;- It will
give the best service if protected from Weathering'as when used
iﬁ-arsuﬁbasé or‘base ééﬁrée protected'by a bituminous surface.

The organic material (0) could be used as a-mulching material

and localiy may possibly be suitable for use as topsoil.

Photograph 3-88

The moraine (Mo) and moraine over granite (Mo/Gr) on this

photograph are similar to the same types of materials described

P
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‘fog Photograph 3;90;

- The granite (Gr) and gneiss (Gn) are similar in character,
both being medium—-grained and not particularly resistant to |
weathering; These rocks could be quarried for riprap, barrier
stone; o¥ crushed stoﬁe; They will give the best service if
pfotected from weathering as when used in a baée,course protected

by a bituminous surface,

Photograph 3-85

Tﬁis area was not mapped becaﬁse mést of it is too far
from the road to be utilized as a.source of materials; The area
.near Bear Lake has been mappéd on Photograph 4-16, Flight Strip

-14.

Flight Strip 12, Photozranhs 1-54 thru 1-59
Flight Direction: liorthwest to Southeast

Photograph 1-54

The materials on this photograph are described for Photo-
= -graphs 1-36y 1-38 and 1-40, Flight Sirip 11.

.Photographs.1-56 and 1-58

The area shown on thse phoiographs is made up entirely of
a medium-graine& granite (Gr); On flatter slopes at lower ele-
vationsy and particularly in the vicinity of the TMCA Campy the

granite is badly weathered, generally being-covered with a layer

'“‘5““bf"disintegrated granite which may be as much as a few feet thick,
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At higher elevations and on steeper- slopes the granite is leés
weéthered;‘

The unweathered granite could ée used for riprap, barrier
stoney or crushed stone for base course or surf;cing; Since
this rock is susceptible to weathering its most satisTactory
~use might be as 3ase course protected from weathéring by a
bituminous surface., The disintegrated granite would bhe suit-

able for select roadway borrow or possibly for subbase;

Flight Strip 13, Photographs 1-29 thru 1-33
Flight Direction: Southwest to Northeast

Photograph 1-30

The materials on this photograph are described for Photo-
graphs 3-90 and 3-92, Flight Strip 11A.

Photograph 1-32

The materials shown on thisjphdtograph are described for
Photographs 3~92 and 3-94, Flight Strip 114, and Photographs

1-60 and 1-63, Flight Strip 11.

Flight Strivp 14, Photographs 4-9 thru 4-15
Flight Direction: Northeast to Southwest

Photograph 4-10

The materlals shown on this photograph are described for

Photographs 3-92 and 3-94y Flight Strip 114, and Photographs
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1-60 and 1-62, Flight Strip 11.

Photograph 4-12

The materials shown on this photograph are described for
Photographs 3-90 and 3-92, Flight Strip 114,

Photograph 4-14

The granite (Gr) and gneiss (Gn) shown on this photograph
are described for Photograph 3-88, Flight StriplllA;

The moraine (Mo) and moraine over granite (Mo/Gr) areas
contain coarse till suitable for subbase and possibly base
course use. |

Photograph 4-16

The moraine (Mo) on this photograph is a coarse till suit-
able for subbase or possibly base course material; This material
is characterized by the till in the cut for the parking lot at
Bear Lake; It should bé noted that considerable yardage of this
ti1l1 could be obtained by flattening the slope of the cut or by
opening ahpit in the 0ld lodge area jusf north of the~parking lot;

The granite (Gr) which is exposed in most of this area is
medium-grained aﬁd not badly Weathered; This :ock'could be
quarried for use as ;iprap, barrier stone, or crushed stone for
use as base course or surfacing aggregate; Since this material
‘ is somewhat susceptible to weathering, it can best be used where
-protected from the weather as in a base course under a bituminous

surface,
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" Flight Strip 15, Photographs 4-1 thru 4-8
Flight Direction: North to 3South o

_Except for the area around Bear Lake,'which has already
" been described for Photograph 4~16, Flight Strip 14, the area
covered by this flight strip is inaccessible, and thus has not

been mapped for materials sources.,
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‘

PARKYIDS MATERIALS oU’DV"Y _

Western Sleps [

Pit Number 3-8

OF MATERIALS ‘"PIFD AND TISTED

. Bastern Slepz [T

Flight Strip 36

| BPR Léb. Né. 51;418_£hzﬂugh,61=423—P

Photograph' . 5=20

LOCAL ¥aM%m, LOCATION
AND G3NZIRAL DESCRIP-
TION

Boulder Brook Pit - :
Cne-fourth mile west of the Glacier
Creek Picnic Area, ‘

" North Zone,

Map Coordinates = Colorado Coordlnate System;

-357‘625 - 196.8- 5oo

LQUANTITY

100,000 cubic yards

ANALYSIS OF LABORATG
=ST DATA, COTDITLOVD
JoF Us® A¥D RICGAIIN-
DATICNS |

EY

This material is suitable for use as
subbases base, bituminous stabilized ,
base and surfacing aggregates. However,
fourteen percent of total pit was

- wasted in making base material,

Stripping will be required,vhowevér,

~ test holes indicate very little

overburden., TFive to ten percent of
the material is in excess of ten
inches in diameter with a maximum
size of & cubic yard. -
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Hole No, 1:
o-6"

6n-53"

Hole No, 2:
o-6"

611,‘_9 ]

Hole No, 3
0-4"
4n-1 %_l

1343

43-10t

Eastern Slope |
Boulder Brook Pit |
3-E .

Log of Holes

Dark. brown clayey sands roots (topsoil),

Light browny slightly clayey sand and coarse
gravel, Cobbles moderately rounded.

Up to 20% oversize. Maximum size about 1/3

- cubic yard,

Dark brown clayey sandy roots (topsoil).

Light browny medium-densey slightly clayey sand
and gravel, Cobbles sub-angular to sub-rounded.

Two foot layer of boulders up to 18" at about 4!'.
Below 6'y no oversize and few cobbles exceed 4",

Dark brown clayey sand, rootss; (topsoil).
Light»brown cleany medium sand.

Light browns, medium densey, slightly clayey sand
and gravel, Cobbles sub-angular to sub-rounded.

Less than 5% oversize,’ Maximum.size'% cubic yard,

Red iron-oxidiged layer and stringers underlain by
grays, damp sand and gravel, Cobbles slightly more
rounded, C

No oversize,



Hole No, 4:

0-6"

6n_6.%_|

63-73"

Hole No, 5@

06"
6"—4'

4=

Hole No, 6:
o-6"
En=61

Boulder Brook Pit
(continued)

Dark browns clayey sands roots (topsoil).

Light browny slightly clayey, medium~dense sand
and gravel. Cobbles are sub-angular to sub-
rounded,

'A% 63' becomes grayer and damp. No oversize.

Grays varied, very fine sand, Similiar to

" Glacier Creek Pit,.

Dark brown clayey sandy roots (topsoil).

Light brown slightly clayey sand and coarse gravel,
Cobbles are su -angular, -

10% oversize. 24" maximum size,

Gray-browny clean, damp sand and gravel. Cobbles
are more rounded,

No oversize, 5" maximum size,

Dark brown clayey sand, rootss (topsoil).

Light browny slightly clayeys medium dense sand

and gravel, Cobbles are sub-angular to sub-

rounded,

5-10% oversize., Maximum size 1/3 cubic yard,



Form PR-9-230

Aprif 1965

" Lab. No:

SHEET NO

U.S. DEPARTMENT OF COMMERCE
Bureau of Public Roads
Region Nine

REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
(Separate Test Hole Gradation, L. L., and P. I.)

May 39 1968

67=-418-423-P Fic!d Sample No: Date:

Project: Rocky Mountain National Park, 1967 Survey

. ; ' Name of

Submitted by: Runyan Quantity Rep. Material Gravel

Source: Boulder Brook Pit

Test for: __Gradationy L.L. & P,L. - Tested by: R.Gey DuGsy KeRoy R.R.

WASHED MECHANICAL ANALYSIS, % PASSING

Siove 67=418  67=419 67-420A 67-420B 67-421 67-422A 67-422B 67-423

Size | Hole #1 Hole #2 | Hale #3 [ Hole #B | Hole#% | Hole. #9| Hole #D | Hole 582 | Comb.
3 - ~ : : 57 93 76 92
%" Q3 92 85 90 88 31 76 oy | 80
1”190 87 80 85 17 27 T 46 15
| 88 83 73 80 71 26 66 42, 70
”ll

/8”1 83 14 63 71 60 24 51 36 62
#4 18 66 56 63 49 22 40 32 55
#8 ) : :

_ #10 68 56 46 55 39 19 30 26 a4
#40 34 27 21 35 17 10 11 12 20
#200{ 12 9 6 4 6 4 2 4 6

) — —~— —_— —_— - - —-— - -
I N NP " NP Np NP NP NP NP NP NP
REMARKS:

DISTRIBUTION:

Region Office 4
Division Office i
Test data represented on this Project Eng. 1
page is limiled to the samplos Lab. File _ 2

from the specific lecations shown
and to those locations alone.

REPORTED BY: elct

GPO 849-460



Form PR-9-231
Rev. April 1965

Lo.b. No: 67"41 8—423"'P

or _3_

SHEET NO. 2

U. S. DEPARTMENT OF TRANSPORTATION
Bureau of Public Roads

Region Nine
REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS

(Sub-base, Base Course, and Base Stabilization)

Field Sample No:

Date: May 3y 1968

Project:

Submitted by:i__De R. Runyan

Rocky Mountain National Park, 1967 Survey

Nome of

Material: _GTravel

Quantity Rep.

Boulder Brook Pit

Sand Egq.

Remarks:

Saurce:
Test for:__Sec, 104, 200 _Tested by: D. Gey R, G.y & K. R,
WASHED MECHANICAL ANALYSIS, % PASSING
Sieve| Comb. Sec. Sec. Specifications STABILOMETER
Size | Original 104 200% Degr. Sec.104 |Sec. 200 “R"” at 400 P.S.1. Ex. Pressure
3 92 R ' 81
1% 80 100 100 % Moisture £.8
1* 75 90 Density ‘ 132.1
wl 70 80 100 100 100 |
' Wt./Cu. Ft. Compacted
3/8" 62 66 75 79 Base Course ) )
44 55 58 61 68 30-70 | 35-65 T-180 Method D 138,2 @ 7,0%
48 Subbase R
‘ #10 44 48 49 57 T-180 Method D (R&D 138,6 @ 7.3%
440 20 23 24 32 Asphalt Mix
#200 6 6 5 12 0-15 [0-10 T-167
7 L.L. — —_ |- —-— Soft Particles 8 %
P.I. NP NP NP NP Fractured Faces 98 %
_ ' Test date r-presentad on this
CEMENTATION mnlos
P.S.1. Comp. Str.___ 23 OIL DESIGN FEB
HUBBARD FIELD ) ____— and ‘o ihosg ioections &.G600.
% Swell .Additive used =~ _See Sheet Wo, 3
% Abs. % by C. K. E.
Stab. Wet % used
Stab. Dry % swell
% Retained % absorption
L. A. ABRASION Stability P,S.|I.
Grading Wet.......
' 100R  500R Dry e vove v
% Loss 48 ) % retained
61, -

¥ This gradation was obtained by wasting 24%

DISTRIBUTION:

Region Office

of the original —#4 material

Division Office

Project Eng.

Lab. File

[\)-—8.—8—&

" REPORTED BY: e.t

GPRO 838024




Form PR-9-232
April 1965

Lab. No: 67“41 8-423-P

SHEET NO 3 OF. 3

U.S. DEPARTMENT OF TRANSPORTATION
Bureau of Public Roads
Region Nine

REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
(Plant-mix and Chips)

Project:

Ficld Sample No: Date: Mav 3, 1968
Rocky Mountain National Park, 1967 Survey
’ N f
D, R. Runvan Quantity Rep. M::;a:h Gravel

Submitted By:

Source: Boulder Brook Pit
Test for: Sec, 217 & 313 Tested by: D, G., R. Go » & K, R,
WASHED M.A. % PASSING OIL DESIGN
Sieve | Comb. See. Spec’s. _ EQALAC
Size | Original 200 Sec. 200 Additive Used None 1"/40.[\.01‘3. 1%Lime
3 92 % by C. K. E. S5e3 5 1 6,3
%" 80 i % Used 1.3 7.3 8.3
1 75 _ % Swell _ 0.0 0,0 0.0
% 10 100 100 % Absorption 0.7 0,8 0,5
K Stability P.S. 1.
3/8" 62 75 Wet....... 353 348 448
#4 55 61 | 35-65 Dry.ooen.. 336 249 317
. . 48 . % Retained 1 05 140 141
' #10 44 49 Specific Gravity ’
#40 20 24 Laboratory 2.1 2.31 2,33
#200 6 5 010 Theo. Mox. 2 38 2.38 2,38
- ‘ % Theo. 97 9T 98
L.L. — — W't . /Cu. f't .
P.1. P p compacted . 147 147 148
: HUBBARD FIELD STATIC IMMERSION
% Swell 0.2 % Film Retained Sand Equivalent
% Abs. 1.9 Additive 0 Hours 24 Hours -
Stab. Wet 1 450 W& RC-3 100 95+ - Soft Particles %
Stab. Dry 1300 | 5-A 100 95+ |
% Retained 112 ’ 1=A 100 954+ - Fractured Faces %
1-P3 100 05+ -
L. A. ABRASION RS-V 100 95+ T-101 Swell 0.12 %
Grading ’ ’
100R 500R SPECIFIC GRAVITY & ABS. Sulfate Soundness 1.0 %
% Loss +#4 - #4 Comb.
Sp. Gr. [ 2,692,671 2,68]. :
Abs. 1,2 10,8 | 0.9 DISTRIBUTION:
' Region Office 1
Remarks: ___~ Division Office 1
Project Eng. 1
.’ Lab. File 2
REPORTED BY: ety

Test data represented on this

page is limited to the samples

GPQ 838-024

from the snecific localions shown
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ROCKY MOUNTAIN NATTONAL PARK

PARKWIDE MATERIALS SURVEY

.SOURCES OF MATERTIALS .SAMPLED AND TESTED

Western Slope [] Eastern Slope []
Pit Number 5=5 BPR Lab. No,£7-428 +throuzh 67-433
Flight Strip 18 Photograph 5=df

LOCAL NAME, LOCATION
AND GEZNERAL DESCRIP-
“|TION

Glacier Creek Pity site between Glacier
Basin Campground and Glacier Creek Picnic

Area,
Map Coordinates - Colorado Coordinate
System, North Zone.
360 500 - 1972 250
L QUANTITY

30,000 cubic yards.,

ANALYSIS OF LABORATORY

TEST DATA, CONDITIONS | This material is suitable only for sub- -
OF USE AND RECCMMEZN- . | pase due to the high percentage of waste
DATTONS that would be necessary for basey and
asphaltic stabilized base aggregates.,
~There is little topsoil more than 4" deep
and coarse maiterial is confined to the
top 3'+y but with a negligible amount
in excess of 10",
Selective work in pit area could result
. in better material if necessary.




/"= Joo'’ / (GLACI/ER CARLEEL
' Lr7

|
|
|
|
i
g




Hole No, 1:
0-~11

12331

3361

6-91
Hole No, 2:

0-2"

2n_3%_|

33-63"

6:-T71
Hole No, 3¢

0-2"

221

. 2-81'

- Eastern Slope
Glacier Creek Pit
5-E

Loz of Holes

Dark brown clayey sand and gravels rootsy (topsoil).

Light browvn, dampy loosey clean sand and gravel,
Cobbles are well rounded. :

4" maximun size.

Primarily sand, some gravel,

Tan very fine sand and silt,

Dark brown very thin topsoil,

Light browns looses medium-~grained, damp,
clean, sand,

Tan compact silt to very fine sand,

Sand ‘as before.

Dark brown very thin topsoil.

Light browm, loose clean, damp sand and gravel,
Cobbles are Well—*ounded.

2=3" maximum size,
Light browns; loosey clean sand with some fine

gravel, Layers of very fine sand and gravel
stringers,



Hole No. 4t
O_4|l

1
4"__ ._.2_|

235"
573"
Hole No., 5:

0;411

4n_1 O’%'

Hole No, 6:
0_4"

441

4-9"

Glacier Creek Pit
(continued)

Dark brown topsoil and roots,

Light browny slighily clayey sand and gravel.
Cobbles are well-rounded,

2-3" maximum sige,
Light brown sand becoming finer with depth.

Tan silt to very fine sand,

“Dark brown clayey sand, roots, (topsoil).

Light browns loosey coarses dampy slightly
clayey sand and gravel, Cobbles are well=-
rounded.,

Less than 5% oversize., - 6" maximum size except
1 . 3
for some % cubic yard boulders. :

Dark brown clayey sand and gravel, (topsoil),

Light browny loossy dampy slightly clayey sand
and gravel, Cobbles well-rounded,

2=3" maximum gige,
Light brown clean sand and fine gravel,

8-12" layer of silt underlain by coarse sands
fine gravel,; and occasional oversize cobbles,

Contains



) SHEET NO. 1 OF 2
Form PR-9-230 - U.S. DEPARTMENT OF COMMERCE
April 1965 Bureau of Public Roads
Region Nine '
. ’ - REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
(Separate Test Hole Gradation, L. L., and P. I.)

Lab. No: 67‘428"433‘1) Field Sample No: .Dufe: May 6, 1968 _
Project:  Rocky Mountain National Parks, 1967 Survey

. Nome of
Submitted by: Ru-nyan Quantity Rep. Material Gravel
“Source: Glacier Creek Pit
Test for;_dradationy L.L. & P,L, Tested by: D.Gay ATey X.R.

’ WASHED MECHANICAL ANALYSIS, % PASSING
Sieve 67=428 67-429 67-430 67=431  67-432 §7-433

Size Hole #1 Hole #2 Hole #3 Hole #4 Hole #5 Hole #6 Hole #7 Hole #8 Comb.
3" 98 86 98 9k
1% 92 100 75 : 89 _
1 _89 99 - 69 94 87
U 86 97 99 63 90 83
%"

/s | 178 100 93 89 53 84 76
#4 71 99 89 76 44 78 69
#8
#10 59 95 81 62 35 T1 59
#40 21 43 60 30 17 45 32
#200 5 7 20 7 1 29 12
) L.L — — — — — — ' —_—
‘P.I.| NP NP NP NP NP NP NP

A-T-b A-1-db A-2~4 A-1-b A-1-a A-2-4

REMARKS:

DISTRIBUTION:

Region Office
1

Division Office
Project Eng.

Lab. File 2

Test datd repreSen!cd on H'u‘ss
pag: is hmited to the sampie’

ftom the specific Yocations showd .
to those locations alend, T

ekt

and

GPO 849-460

T -



Form PR-.9.231
Rev. April 1965 . ot

U. S. DEPARTMENT OF TRANSPORTATION

Bureau of Public Roads
Region Nine

or__2

SHEET NO. 2

REPORT OF TESTS ON SURFACING .AND OIL-MAT MATERIALS

(Sub-base, Base Course, and Base Stabilization)

67-428-433-P

Lab. No: Fie'd Sample No: Date: Ma,v 69 1968
Project:_Rocky Mountain National Parks 1967 Survey
- ) Naome of
Submitted by: L DR Runyan Quantity Rep. Material: ___Gravel
Source: Glacier Creek Pit
Test for:Gradations, L.A. Abrag., Comp, Tested by:_Ds Goy R.Gi, K.Ray & A,T,

WASHED MECHANICAL ANALYSIS, % PASSING

Sieve| Comb. Sec. Sec. Specifications STABILOMETER
Size | Original 104 Degr. Sec. 104]Sec. “R" at P.S. 1. Ex. Pressure
3| g6 R
% 89 100 100 % Moisture
1" 87 91 Density
% 83 84
k' Wt./Cu. Ft. Compacted
3/8" 76 70 Base Course
44 69 57 30-~70 T-180 Method D
‘ #8 Subbase
#10 |59 49 T-180 Method D (B&S) 140,9@4, 6%
#40 32 26 Asphalt Mix
#200| 12 10 0-15 T.167
CLLf e — Soft Particles _ %
P. L NP NP Fractured Faces %
CEMENTATION Jost dota repressnted on this
P.S. . Comp. Str. —_ OIL DESIGN page is limited 10 the samplas
HUBBARD FIELD from the specific locations shown
% Swell Additive used and fo those locations alone.
% Abs. % by C.K. E.
Stob. Wet % used
Stab. Dry % swell
% Retained % absorption
L. A. ABRASION Stability P.S.1.
Grading Wet.......
100R  500R Dry .covnvn
% Loss 10 g % retained
Sand Eq.
Remarks: DISTRIBUTION:
NOTE:  Sec, 200 was not degigned for due 1o Region Office 1
Q the large wagte facior that would be : Division Office 1
required., Project Eng. 1
Lab. File 2
This gradati on_Was obtained by wasting 53% of
+he original =74 material, REPORTED BY: e.t,

GPO 838-024






ROCKY MOUNTATN NATTONAL DPARK

»n

. PA?K”IDE MATERTALS SURVEY

'*—SOURCﬂs o HMATERTALS, SAMPLED AND TESTID

A ‘Western Slops [ S N AEastéI"n Slope ‘
Pit Number 6=E __ - BPR Lab., No. 66-874 through 656=876
Flight Strip 14 _Photégraph _____A-11
LOCAL NaM E LOCATION Powder House Pit5 across the road from
-AND GZNER! ESCRIP-~ Glacier Basin campground entrance.
TION : Map. coordinates = Colorado Coordlnate
: Systems 1 Vorth Zone.

362750 - 1971 150

| QUANTETY - Limited by area within existing pit area:. |
) 17,000 cubic yards. - S

ANALYSIS OF LABORATORY : T ,
TEST DATA, CONDITIONS Test results show that this material

OF US% AND RICCR:N- is suitable for subbase, bases and
DATIONS bituminous stabilized base aggregates.

Howevers some wasting of fines could
be required during production ‘of base
courses, O0-4' of overburden would
have to be removed, There is
~. ‘approximately 10% in excess of 10",
-~ with maximum size of - 1 cubic yard.
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Hole No, 1:
0-21

N e2-n

Hole No, 2:

0-4°

48

Hole No, 3

0-71

. Bastern Slope
" Powder House Pit
6-E :

Loz of Holes

Brown sand and boulders and a little trash.
Sandy gravel, and boulders.

10% oversize., 18" maximum size,

Brown fine sandy some silty some gravel and

cobbles,
Overburden 0-4' deep.
Broﬁn sandy gravel and cobblesy some boulders.,

10% oversize., 24" maximum size,

Brown sand, gravel, and cobblesy with some

boulders.,



U.S. DEPARTMENT OF ‘COMMERCE
BUREAYU OF PUBLIC ROADS

GRADATION CHART
SIEVE_SIZES RAISED TO 045 POWER

FORM PR-]|15

- (2-62)

100

90
80

O
~

ONISSVd . LN30OM3d

Q o o
© 0 T

20

10

A
121N,

1N,

Yaw.

Powder Hduse FPif

)
/21N,

¥a .

T.

/\I

i

I/

/1
[

[ 4

30

50

I/

A

No.200 100

5y 20,

0

100

ONISSVd 1IN30Y3d

1Yamn,

I/4 IN.

10

40 20

No.80

SIEVE SIZES

o
Z e
@ =]
2 {6
=
7}
@
<
o
°
o
o
2
o
-
[=]
<
e
S
o
£
<
[
=
w
w
a N
w »
L w
O o>
N
o= o
= qW
»>n
»uwwo
~oF
u =
C:fa
Tk oa
FZq=
Weo
4200

. . USCOMM-DC 40822-P82



. SHEET NO. 1 OF 3

Forfrll Pi;-9-230 U.S. DEPARTMENT OF COMMERCE
April 1965 . Bureau of Public Roads

. o ' » Region Nine
. REPCGRT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
(Separate Test Hole Gradation, L. L., and P. 1.)

Lab. No: _06-8T74-P- Field Sample No: .. B " pate: February 16, 1968
“Bb=370~P :
Project: Rocky Mountain National Park, 1967 Survey
. . . Name of
Submitted by: M.C, Bveritt Quantity Rep. ) Material Grzvel
Source: Powder House Pit
Test for: Gradations L.L. & P.T. Tested by: R'R'7 R.G,, D'G09 T,G,

WASHED MECHANICAL ANALYSIS, % PASSING
Sieve 66=8T74 66=875 66~875 * 66-876

Size Hole #1 Hole #2 Hole #3 Hole #4 Hole #5 Hole #6 Hole #7 Hole #8 Comb.
3" 88 80 100~ 88 85
1w | 70 66 86 74 65
1 64 27 83 69 62 .
%" 58 54 82 65 58
%" l :
3/8" 43 49 78 59 52
#4 42 45 74 53 47
#8
' #10 3D 17 68 A7 7
#40 c0 25 48 30 ' 125
#200 8 8 18 13 ’ 9
LL) = — — — —
P.IL NP NP NP NP . NP
REMARKS: *¥Overburden 0-4!' deep

66=8T4 represents 35% of pit
66=-875 represents 38% of pit
66876 represents 27% of pit .

DISTRIBUTION:

Region Office 1 .

Division Office T
Test data represented on this Project Eng. 1 :
pag- is 'ixi ed lo the samples -~ Lab. File 2

frem tha cpasific lucaticns shown
and io those locations alona.

‘ , " B ~ REPORTED BY: ekt

I B L e e O AL e s



Form PR-9.231
Rev. April 1965

2 3
SHEET No. . oF
U. S. DEPARTMENT OF TRANSPORTATION !
' ' : , Bureau of Public Roads
. , . Region Nine .
: REPORT OF TESTS ON SURFACING AND OiL-MAT MATERIALS
(Sub-base, Base Course, and Base Stabilization)
Lab. No: 66-8]4—876—}) Fisld Sample No: Date: February 16, 1968__
Project: Rocky Mountain National Parks 1967 Survey
. Name of
Submitted by:: MeCo Bveritt Quantity Rep. Material: Gravel
Source: Powder House Pit
Tes' for: SSC'. 200’ 104’ L._Ao A.bra.sion, Tested bY: R.G.) RCR.’ D.G.’ T.Go
Compaction
WASHED MECHANICAL ANALYSIS, % PASSING
Sieve| Comb. sec.* Sec. ¥* 200 Specifications STABILOMETER
Size | Original 104 | 200 - Degr. Sec. 104 {sec. 200 - “R" at 400 P.s.1. Ex. Pressure
3" 85 R 87
%" 65 100 100 % Moisture 5.6
L 62 83 Density 1 3602
w [ 58 71 700 | 100 -
40 Wt./Cu. Ft. Compacted
3/8" Y 58 72 76 Base Course o
44 47 50 58 63 30-70 | 35-65 T-180 Method 0 138.2 @ 6.5%
_ #8 Subbase o
‘ ' #o [ 42 44 49 53 © T-180 Method D (&%.) 140.9 @ 6.8%
#40 25 26 28 32 Asphalt Mix
#200 9 9 10 12 0-15 0-10 T-167
CLeL) — — p— - Soft Particles 1T =
P.I. NP NP NP NP Fractured Faces 99 %
CEMENTATION !
P.S.1. Comp. Str._&___ : ] . : OiL DESIGN
HUBBARD FIELD —_—
% Swell - Additive vsed = _SEE SHEET NO., 3
% Abs. e % by C. K. E. )
Stab. Wet % used
Stab. Dry ) ’ % swell . v Jest data represented on this
% Retained % absorption page is temited to !he_.sampfes
L. A. ABRASION Stability P.S.1. ‘ from the specific tocations shown
Grading ‘ WHI ....... ) and to those locations alona.
IOOR 5 R Dl’y ....... )
% Loss 25096 % retained
Sand Eq. - 45
Remarks: * This gradation was obtained by crushihg the . . DISTRIBUTION:
+13" material to -1%" material (no recrush or Region Office 1
. mSte)O . : Division Office 1
'— ¥*% This gradation was obtained by crushing the Project Eng. -1
+3/4" material to -3/4" material (no recrush Or Lab. File 2
waste). ' - - : : .
" REPORTED 8Y: ekt -

GPO 838-024




Form PR-9.232
April 1965

SHEET NO 3 OF. 3

U.S. DEPARTMENT OF TRANSPORTATION
. Bureau of Public Roads
: Region Nine

REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
(Plant-mix and Chips)

Lab. No:_66=874-876-P February 165 1968

Field Sample No: Date:
Project__ Rocky Mountain National Park, 1967 Survey
. . Name of
Submitted By: M.C., Everitt Material: Gravel

Quantity Rep

Source: Powder House Pit

Test for: 011 design, Stat, Imm, SoundnessTested by:_ReRey ReGey TeGey D.G.

Test data represented on this
page is limited to the samplas
trmrm the cnecific locations shown

WASHED M.A. % PASSING OIL DESIGN
‘ 120/150 AC
Sieve | Comb. Sec. Spec’s. . ) .
Size | Original 200 | 50¢.200 Additive Used Yone 1%Lime 1%Acra
» |85 % by C. K. E. 4.8 . 5.5 _ _4,8
1% 65 % Used 5.8 6.5 5.8
1" &2 % Swell 0.1 0,1 0.1
%’ 58 100 100 % Absorption ‘ 1.3 1.1 1.3
%'’ Stability P.S. 1. )
3/8" 52 72 Wet ....... 322 321 361
44 47 58 35=65 Dry oo vt 290 294 293
' #8 % Retained 111 109 123
‘ #10 42 49 Specific Gravity
#40 25 28 Laboratory 2,32 2,35 2,33
#200 9 10 0-10 Theo. Max. 2.47 2. 47 2.47
: % Theo. 94 95 94
L.L] == —
P.I.| NP NP wt./cu,ft.
compacted 146 148 147
HUBBARD FIELD STATIC IMMERSION
% Swell 0.3 % Film Retained Sand Equivalent
% Abs, 0.7 - Additive 0 Hours 24 Hours i
Stab, Wet 1325 None 100 95+ Soft Particles %
Stab. Dry 1150 8,5-A 100 95+
% Retained 115 1=4 - 100 95+ Fractured Faces %
. 1-PB 100 95+ -
L. A. ABRASION RSK 100 95+ T-101 Swell- 0.3 %
Grading
100R 500R SPECIFIC GRAVITY & ABS. Suifate Soundness 1 %,
"% Loss + #4 - #4 Comb.
: Sp. Gr. | 2,73] 2,69 2,71
Abs. 1.0 1 1.1 1.1 DISTRIBUTION:
Region Office 1
Remorks: Division Office )
Project Eng. 1
_. Lab. File 2
REPORTED BY: ext

GPO 838 -024






ROCKY M

OUNTAIN NiTTONAL PARK

»

PARKVIDT MATERIALS SURVEY

-SOURC=ES COF

MATERIALS SAMPLED AND T=STED

_ Westsfd Slops [

Bastern Slope []

Pit Number 7-B BPR Lab. No. 67-424 through 67-427

Fllgh Strip 11 Photograph 1-60

1.0CAL WAME, LOCATION CCC Camp Pit, Hollowell Park CCC Area,

AND GINEZRAL DISCRIP- ] ) ; : -

T ON Map Coordinates -~ Colorado Coordinate System,
North Zone N ’
367 500 - - 1969 375

LQUANTITY

60,000+ cubic yards

ANALYSTS OF LABORATORY
TEST DATA, CONDITIONS
OF USE AND RICCMIN-
DATIONS

This source is not recormended for use-as
any aggregate, All gradations are out of
specifications on at least one sieve size,
In addition, the material shows a high L.A.
Abrasion’ loss, and ‘low strength retained.

- "Also, 23% of total pit was wasted in order

to obtain the gradation for base., Up to

~ 25% of the material exceeds 10 inches in

diameter with a maximum size of % cubic
yard, Logs of holes indicate an. over—
burden of 1-2°',
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Bastern Slope
CCC Camp Pit

7-E
Log of Holes
.Hole No, 1:
011 Dark brown clayey sand and rootsy (topsoil).

1=231 Tan, very silty sand and gravel, Cobbles slightly

roundedy few boulders to 12", "~
2263t  Tan, silty sand and gravel, Cobbles slightly
Zrounded. Many boulders to 12"+, with up to
25% greater than 10", ‘
Hole No, 2:

0-6" Dark brown topsoily roots,

61-31 ngh* brown, slightly clayey sand and gravel.
Less than 5% over 10U,

150 maximum size,

Hole Ho, 3¢
021 Dark brown, clayey sand and fine gravel, (topsoil).
2= Light brown, loose, slightly clayey sani and gravel,

Less than 5% over 10", A%—cubic yard maximum size,

781 Same but denser and coarser,

Hole No. 4:
'0:1' _Dark brown, clayey sand and fine gravel, (topsoil).
121t Light brown, slightly clayey sand and gravel,

Less than 5% oversize, Few boulders to + cubic yard.

2351 Same but denser and coarser.

Up to 25% oversize,



SHEET NO. OF =

Form PR-9-230 _ U.S.DEPARTMENT OF COMMERCE
April 1965 Bureau of Public Roads
* . Region Nine
REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
. ’ (Separate Test Hole Gradation, L. L., and P. [.)
Lab. No: 67-424—427-1" Field Sample No: ___ . Date:__March 29, 1968
Project: Rocky Mountain National Parky 1967 Survey
N f
Submitted by: Ru-nya'n Quantity Rep. M:::rizl Gravel
Source; CCC Pit
Test for: Gradation, L.L. & P.T, : Tested by: RoR-, D.Go’ R.G.
ASHgD MECHANICAL ANALYSIS, % PASSING
s'ev 67~424  67-425 67426 67-42
Size Hole #1 Hole #2 Hole #3 Hole #4 Hole #5 Hole #6 Hole #7 Hole #8 Comb.
3" 90 88 84 90
1% 13 78 82 87 81
L 69 73 79 83 76
%" 65 10 77 80 12
%"'
/8" | 58 62 71 74 65
# [ 50 52 64 65 58
#8
#10 42 4 53 55 a7
w0 | 21 20 24 25 21
Q= 10 70 11 9
CL| 22 21 — — , 19
P 4 1 NP NP . 1
© REMARKS:
* ‘ DISTRIBUTION:
“s.. Region Office
" Division Office 1
Project Eng. 1
Lab. File 2 :
o WY
epres® . 53“‘9“‘
datd '~ he L
‘es‘gg \\“‘\\Bd“-:c Vot ‘.IC\‘::n REPORTED BY: ek.t
‘:raom the 22 ions @ ‘
od 10 e )

GPO 849-460



FOorm rik=-7-291

Rev. April 1965

‘ o 2 3
U. . DEPARTMENT OF TRANSPORTATION SHEET MO T
Bureau of Public Roods :
. ’ Region Nine

. . REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS

(Sub-base, Bose Course, and Base Stubnhzuhon)
Lab. No:_67=424~427-P Field Sample No: . _Date:__March 29 1 968
Project: Rocky Mountain National Park, 1967 Survey

: . Name of

Submitted by: ! Runyan Quantity Rep. Material: Gravel
Source: CCC Pit _
Test for:__Gradations Degradationy 0il g ... R.Rey D.Gay R.Gey A.Tey TuCe

Design, Soundnessy L.A. Abras.s Spr . Gr.
WASHED MECHANICAL ANALYSIS, % PASSING

Sieve| Comb. Sec. Sec. Specifications STABILOMETER
Size | Original 104% | 200%% Degr. |Sec. 104 |Sec200%xk “R" at P.S.l. Ex. Pressure
3| 90 , R ———-—é9
15" 81 100 100 % Moisture lé2 -
" 16 95 : Density 133,6
w| 712 88 100 100 _
B Wt./Cu. Ft. Compacted _
3/8" 65 75 85 92 30-70 | . Base Course :
¥4 58 65 66 84 . 45-80 T-180 Method D 137,7 @ 7.0%
48 Subbase
g 0 | 47 54 51 67 30-60 T-180 Method D (Rev.)137.6 @ 6,7%
. #40 21 24 24 33 25=35 Asphalt Mix
#200 9 9 10 14 0-15 5=15 T-167 o 141
CL.L. 19 19 —— - . Soft Particles 13 %
P 1 NP NP NP Fractured Faces : . 100 %
CEMENTATION : A ated on this
. P.S.). Comp. Str___171 OIL DESIGN | ::sg'edias'aﬁr:\?!z':steo'fe:e samples
-HUBB F from the specific locations shown
% Swellu ARD_lEL—D_ - Additive used SEE SHBEET NG e 3 and to thoZe locations alone.
% Abs. % by C.K. E. '
Stab. Wet % used
Stab. Dry % swell
% Retained % absorption
L. A. ABRASION Stability P.S. 1.
Grading ' Wet.......
100R  500R Dry « v
% Loss 'ZO : % retained
Sand Eq. 32
Remarks: % This gradation was obtained by crushine the _  DISTRIBUTION: :
- +13" material to —12", _ Region Office 1
*¥%¥ Thig gradation was obtained by wasting. 40% of Division Office 1
the =#4 material (23% of total pit) Project Eng. 1
’ **¥%  Thig is grading E(1) and not Grading E, _Lab. File 2

REPORTED BY: - ekt -

GPO.838-024 -




Form PR.9-232

GPO 838 -

April 1965
3 3
SHEET NO oF
U.S. DEPARTMENT OF TRANSPORTATION
Bureau of Public Roads
. Region Nme
REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
(Plant-mix and Chlps)
Lab No: 67-424"421—P Ficzid Sample No: - :A 7 Date:__March 29, 1968
Project; Rocky Mountain National Parks 1967 Survey -
N f :
Submitted By: Runvan Quantity Rep. 2 M:::i:l: Gravel
Source: CCC Pit
Test for: Oil Desigﬁﬂ, Stat. Ifmna "Teg'ed by= AoTo’ R.Ra, D.G¥O’ RDG.
» WASHED M. A. % PASSING . : ) OIL DESIGN
: 120/150 AC
Sie Comb. Sec. Spec’s. . ‘—é—s——
Size | Original | 200 $0c.200(1) Addivive Useq  None 17Lime  1fihora
3" 90 % by C. K. E. 5.6 6.1 5,6
81 % Used * 7.4 7.6 71 -
I 76 , % Swell .7 1,2 .8
' 72 100 1100 - % Absorption 3.1 3 8 3 0
K Stability P.S. 1.
/8" 65 85 Wet ...... ~ 158 116 180
#4 53 66 45-80 Dry . evnnnn 268 313 271
. 48 % Retained 59 37 66
#10 47 bl 30-60 Specific Gravity
w0 |21 24 25=35 Laboratory 2,22 2,25 2,23
. #200 9 10 5=-15 . Theo. Max. 2.4 2.4 2.1
L 19 : % Theo. 92 93 . 93
P.l. 1 NP 4 his
t on
'lesindias 'ah'::‘?;:sf: :he samples
) :a; the specific ocations showRl
HUBBARD FIELD STATIC IMMERSION g go those locations 807%
% Swell 1. % Film Retained Sand Equivalent
% Abs, 3.0 - Additive 0 Hours 24 Hours ‘
Stab, Wet 1350 - None 100 QK+ Soft Particles %
. Stab. Dry 2170 ©.5-4 100 95+
% Retained 62 : T 1A 1 00 95+ - Fractured Foces %
' 1-PB 100 95+ _ :
L. A. ABRASION _ RSK 100 95+ : T-101 Swell O0.%
Grading ‘ '
. 100R 500R SPECIFIC GRAVYITY & ABS. o Sulfate Soundness 7.6_
% Loss . + #4 - #4 Comb. )
sp. Gr. 2 074 2069 2071
Abs. 4.5 | 4.5 [ 4.5 DISTRIBUTION:
) " Region Office 1
Remarks: * Percent used by Rice Vacuum A Division Office 1
: : Project Eng. 1
__‘ Lab. File 2
- ' REPORTED BY: okt









PA?KIID

-SOURCZ=S OF

ROCKY MOUNTATN NATIONAL PaRX

- .

ATERIALS SURVEY

Western Slops [

MATZRIALS S4A

MPLED AND TESTED

F

'Eastern Slope (3

. Pit Number 9-E BPR Lab. No, 66-882 through 66-887
Flight Strip 10 Photograph 1-44
LOCAL Na4E, LOCATTON Yoraine Park Pit, in the vicinity of the
AND Q=Y 3 AL DESCRIP- elk trap. 0.9 miles west of Bear Lake
TION Road in Moraine Park,
' Map Coordinates = Colorado Coordinateé System,
North Zone, . B :
371750 - 1972 815
F QUANTITY

47,000 cubic yards,

ANALYSTIS OF LABORATORY
TEST DATA, CONDITTIONS
OF USE AND RICCGMRITN-

*| DATICHS

This material is suitable for subbase,

base, bituminous stabilized base, surfacing,
and concrete aggregate., Test holes -
indicate about 2' of overburden and
stripping will be required., There is

‘a negligible amount of material in excess
of 10", Excavation deeper than 4-6"

will result in a wet pit..
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"Hole No, 1:
021
2-81

Hole No, 2:

0-24"

23-7"

Hole No, 3:
0-13"

138"

Hole No, 4:

o-1!

1-7"

Hole No, 5:
0=2!

2-81

-Sand and gravel,

Eastern Slope
Moraine Park Pit-
9-E

Log of Holes

\_
Black gravelly organic topsoil.
L

Sand and gravel, Water level at 5

6" maximum size,

Black to brown organic topsoil,
Gray sand and gravel, Water level at 5',

6" maximum size,

Organic topsoil,

Some silt and a trace of clay

with some trash, Water level at 6!, .

Organic topsoil,

Brown and gray sand and gravel, little silt,

stratified with fine sand pockets, Water level.at 6!,

6" maximum size,

Black organic topsoil,
Brown and gray sand ‘and grevel. Water level at 4°',

6" maximum size.



Hole No., 6:

0-14"

13-61

;L. T "“'Yoraine Park Pit
(continued)

Organic topsoil,

Gray sand and gravel. Wafer level at 3%'.

" 6" maximm size.’




SHEET NO. 1 oF 3

Form PR-9-230 - U. S. DEPARTMENT OF COMMERCE
April 1965, T o Bureav of Public Roads
S o Region Nine
. REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
. o . (Separate Test Hole Gradation, L. L., and P. I.)
5 ’ ya :
Lab. No: 66—882—887—P Field Sample No: ) Date: Agrll 27, 1967__
Praject: . RM,M.P,, Park Wide Survey, 1966
. Name of
Submitted by: MeCo Bveritt Quantity Rep. . Materiol
Source: Morraine Park Pit
Test for;___OTiginal gradationy T.L. & Peletesred by: _ Lab School
R . WASHED MECHANICAL ANALYSIS, % PASSING
Go.. 882 883 884 885 886 887
Size Hole #1 | Hole #2 Hole #3 Hole #4 Hole #5 Hole #6 Hole #7 Hole #8 . Comb.
3" 92 97 98 93 89 96 94
1% 63 73 15 . 70 65 70 17
1" 49 64 64 64 57 58 66
w [ a2 57 58 61 52| 52 59
%’I . N N .
3/8" 29. A4 "~ 49 52 A2 M 48
#4 22 35 43 46 36 33 - e 40
#8 .
#10 15 24 36 M 29 24 32
440 4 6 19 23 10 6 » 13
#200 1 1 10 3 2 ] 2
I - -— ] e - — -
P.t NP P NP NP NP NP NP
REMARKS:
DISTRIBUTION:

Region Office 1
Division Office 1
‘Project Eng. 1 .
Lab. File 2
* his
Test deta represanted on ¥ | |
page is limited 1o the samples » ' REPORTED BY:——ik—t——_

from the specitic locations shown

and to those locations alone.

GPO 849-460



Form PR-9-231
Rev. April 1965

i ' - R -2

= L : R “'SHMEET NoA.“ oF 3
U. S. DEPARTMENT OF TRANSPORTATION
Bureau of Public Roads
. - Region Nine ‘
. REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS /

(Sub-base, Base Course, and Base Stabilization) ' (
Lob. No:__66=882-887-P __ Field Sample No: _ Date:__April 27, 1967
Proiecf: ’ R.M.N.P., PaI‘k ‘Vide SU.I‘VGX’ 1966

Name of

Submiﬁ-ed byMoCo Everitt Quantity Rep. Material:

Source: Morraine Park Pit

Test for: S'ec. 104’ & 200

“Tested by:

Lab School

WASHED MECHANICAL ANALYSIS, % PASSING

Sieve| Comb. Sec. Sec. Specifications STABILOMETER

Size | Original 104 200 Degr. Sec. 104 |5ec.200 “R" ot 400 P.S.I. Ex.Pressure
3" 94 R 80

%" 77 100 _ 100 1 % Moisture 2, 8
1™ 66 80 Density 129,1
%" 59 67 100 100 100

% . Wt./Cu. Ft. Compacted

3/8" 48 49 62 70 Base Course

44 40 40 45 55 30-70 |35=-65 T-180 Method D 135,8 @ 5,2%
#8 Subbase

’ #10 32 32 33 42 T-180 Method D(Rev.) 138 1 @ 3 5%

#40 13 | 13 13 19 Asphalt Mix

#200 2 2 3 5 0-15 0-10 T-167

R —_ . — - —_ 0-25 Soft Particles O %

P.L Np NP NP NP 0-6 0-6 Fractured Faces 88 %

CEMENTATION

P.S. 1. Comp. Str. OIL DESIGN
HUBBARD FIELD
% Swell Additive used "
% Abs. % by C.K. E. Test data represeﬂ*e: °“r:p‘iis
is limited to the sampies-
Stab. Wet % used »:::: g‘;;spe:iﬁc locations shown
Stab. Dry % swell end fo thoss locations alone.
% Retained % cbsorption
L. A. ABRASION Stability P.S.I.
Grading __A______ Wet.......
: 100R 500 R Dry .......
% Loss 42 % retained
Sand Egq. 79
Remarks: : DISTRIBUTION:

Region Office

Division Office

. - >Proiecf Eng.’

N = =] =

Lab. File

REPORTED BY: ekt

GPO 838-024




Form PR-9-232

April 1965 A Y )
) T . C ) o .JSHEET NO 3 OF. 3
U.S. DEPARTMENT OF TRANSPORTATION
: Bureau of Public Roads '
. o Region Nine
- REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
: (Plant-mix and Chips)
Lab. No: 66&8?—887—@ Field Sample No: V . Date:_ April 27, 1967
Project; R.M.N.P., Park Wide Surveys, 1966
' Name of
‘Submitted By: M.Co. Bveritt Quantity Rep. Material:
Source:; Morraine Pit
Test for: Sec, 313 & 317 Tested by: 12 School
WASHED M.A. % PASSING OlL DESIGN
1 20{1 50 AC
Sieve | Comb. Sec. Spec's.
Size | Original 317 | See. 317 " Additive Used None 1%Acra 1% lime
3| 94 % by C. K. E. 4.7 4.7 5.4
wel 17 % Used * 6,0 ¥6,0 *6,7
1" 66 , % Swel | 0,2 0.1 0,1
¥l 59 100 100 % Absorption 2.5 1.9 1.4
W' Stability P.S. .
3/8"| 48 62 Wet .o..... 176 211 213
v [20 _ | 45 45-65 Dry..vvn.. 189 175 _ 194
. 48 35 33-53 % Retained 93 121 110
: #10 |32 33 Specific Gravity
#a0 | 13 13 10-25 Laboratory 2.28 2,29 2.30
#200, 3-8 3 3-8 Theo. Max. 2,43 2,43 2,40
- % Theo. 94 94 96
Ll — — Wt./cu., ft..
p.1.[ TP i 0-8 compacted 142 142 145
Test data represeated on fhis
. page is limited to the samplas
_ from the specific locations shown
HUBBARD FIELD STATIC IMMERSION  and o those locations slona.
% Swell 0.5 % Film Retained Sand Equivalent
% Abs. 1 !4 Additive 0 Hours 24 Hours
Stab. Wet 1350 ~ Nene 100 95+ ) Soft Particles %
Stab. Dry 1380 0.5 100 95+ ‘
% Retained 98 : ; 1—,@ 100 Q54 Fractured Faces %
. 1= PB 100 - 95+
L. A. ABRASION RS=K 100 95+ T-101 Swell 0.2 %
Grading ‘ »
’ 100R 500R SPECIFIC GRAVITY & ABS. Sulfate Soundness 1.0 Zo_
% Loss + #4 - #4 Comb. A
Sp. Gr. | 2,67 [2,67 | 2,67
Abs. 1.0 (1.4 1.2 DISTRIBUTION:
) " Region Office 1
Remarks: ¥ Percent asphalt by Rice Vacuum method, Division Office 1
69% of the original voids filled and Project Eng. 1
‘ 94% of maximum specific gravity, Lab. File 2
REPORTED BY: ekt

GPO 838 -024




U.S. DEPARTMENT OF CO!MERCE

BUREAU OF PUBLIC ROADS

GRADATION CHART

_ONISSVd 1N3IDN3d

100

o o o
S w 5
ONISSVd 1N3DH3d

Keo) o S . L ‘ .
o} & 8 g~ 8 3 4 3 & 124 ﬁm
2
N\
/ !
Q)
g z
Y b
D. s
Q
R
~
o N
Q
= Z
: S R
DI  —
Te]
<
0 -
Z
0 -
[t 3/8
o
[F3]
n
<I
o
SI P e B o el ] S e e e do I i i e e e Sl e B l.ll.l,.lnxvl.lll.l.ll.lxlrllrl.llll..l.lll
2 ﬁ
~N
[7p]
rr,“l A
N
w
17 //
] ilﬂluflllpllglllllnllIIIIJIJL)lll U U S S T A5 Y Y
AN
/r [oe]
[ T 11 1T (4....//: ™M1t 1T T L.ll Tt T T 1T T T 1T IIA;
N
AN
/
«o
N
(N [ G W N i pu Sy —_-———— /I' P SN UG SO VN S (U U SN S RN SN0 SN AU N S SN NN SN SN W S QU S S A g
o
// °
] (5
RN R RN RENRAEEAE AR e AR RN R RN RN AN
/
N
F—1 T I I T1TTT1 el S S A S S e ol et S S s e i Sl s O i s A P S o ‘llvxlllﬂﬂvlllluw
S
~
v -ul% s
NERE RN NN RN RN RN
] L | 41 0 I I I S L : B A S A T 5 I
1T 11 TTT T 1 - i1 T—rT 1 1 1 -
4 (@]

1297

Ya N

10

40 20

No.80

SIEVE SIZES

5 20,

<}
z (-]
. |2
o
3 |8
£
7}
w
<
o
2
o
A=
o
2
=S
-
o
c
2
=
o
(&}
=
[ =)
L
pod
%)
w
a N
w @
“oow
3 >
Ja W
OZaownm
Bll
»Z
T qW
o
Oww®
—OF
ouw =
==k«
IFooQ
FZa=
Lz O
42a o0

8

USCOMM-DC 40822-P62

IS

N

e |







ROCKY MOUNTAIN MATIONATL PaRY

oA

" PARKYIDT MATERIALS SURVEY

©.S0UYCIS OF 1

Western Slopz []

T4TZRIALS SAMPLED AND TISTED

Eastern Slope B

Pit Number . 12=E

Flight Sirip 1

BPR Laﬁ. No.. 65-1162-P through 65-1166-

 Photograph ' _;_ - 1-23

LOCAL Nai%, LOCATION
AND GZNERAL DESCRIP-
TION

Wild Basin, site of an existing pit

west of Covpeland Lake,
Map Coordinates ~ Colorado Coordinate
System, North Zons.

321 750 - 1989 000

QUANTLTY

Unlimited

ANALYSTS OF LABOzATORY
TeST DATA, CONDITIONS
OF USE AND RICCGRIEN-
DATICHNS

This material is suitable for use as
subbase, base, bituminous stabilized
base, surfacing, seal coat chips,

and concrete aggregate, If used with
asphalt grade 1T-800, an antistripoing
agent will be needed, Tests indicate
that no additive will be needed for
120-150 AC ‘asph.lt, :

" The quantity of material that is

available is unlimited but sections
will be wet at least seasonally.

 Stripping of approximately 15' will

be necessary, There is a negligible
amount of material in excess of 10",.

The source 1is on private land; apparently
owned by the City of Longmont,
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Hole No, 1:

0-8"

Hole No, 2:

Hole No, 3:

0-10!

Hole No, 4:

Hole No, 5:

1391

9~111

Eastern Slope
Wild Basin Pit
12-E

Log of Holes

Well~graded sand and gravel with cobbles,
Negligible amount of cobbles larger than 10",

12" maximum size,

Rubbish and topsoil,

Sand and gravel with cobbles, similar to Hole o
No. 1, Moisture appearing at the bottom of hole, -

Sand and gravel with cobbles, slightly finer
than Holes 1 and 2, Water level at 10' in
gray sand and gravel.

Dark brown silty sand and gravel topsoil,

Brown sand and gravel with cobbles similar to
Holes 1 and 2,

Gray silty fine sand under water,

Dark brown silty sand and gravel topsoil,
Brown sand and gravel, water level at 9f,

Gray sand and gravel,



SHEET NO 1 OF 3

Form PR-9-230 . _ U.S.DEPARTHMENT OF COMMERCE
April 1965 - "= Bureau of Public Roads '
: h Region Nine
. ’ ‘ REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS

(Separate Test Hole Gradation, L. L., and P. I.)

Lab. No: 65-1 1 62?—1 166P Field Sample No: o . Date:  Avpril 15, 1966

Project: Nederland - Raymond 1965 Survev

Name of

Submiff;d by: M.,C. Bveritt Quﬁnfify Rep. 100,000 Tons Material Alluvial Gravel
Source: Wild Bagin Pit
Tes' for:’ GI‘adati On, L.L.& P.I. Tésfed by: K.Vnr.’ B.R.P., m
WASHED MECHANICAL ANALYSIS, % PASSING
Giove 651162 65-1163 65-1164 65-1165 65-1166
Size Hole #] Hole #2 Hole #3 Hole #4 Hole #5 Hole #6 Hole #7 Hole #8 Comb.
3" 76 65 83 82 79 77
1% 26 52 73 66 71 55
1 21 a4 66 "6 ¥ 49
u 45 . 40 62 50 59 , 45
y2D'
3/8" 36 32 53 42 49 - 37
#4 30 26 45 37 41 31
#8
. #10 23 19 36 30 32 24
#40 7 T 18 11 9 - 9
#00{ - 2 2 6 2 2 2
L.L] =— — —— —— —_ —
"P.1.| NP NP NP NP NP NP
REMARKS:
DISTRIBUTION:
Region Office 1
Division Office 1 e
Project Eng.
Fest dito represamiad en thig Lob. File — 7>

Pagz is fimitcd to the sampins

frem the spzciiic lccaiians showh
aRd to those locaiions aleng, '
REPORTED BY: ekt

GPO 849-460



Form PR-9-231
Rev. April 1965

U. S. DEPARTMENT OF TRANSPORTATION
Bureau of Public Roads
Region Nine

REPORT OF TESTS ON SURFACING. AND OIL-MAT MATERIALS

(Sub-base, Base Course, and Base Stabilization)

2 OF 3

SHEET NO.

Date: April 18’ 1966

~ Lab. No: 65—1 162-1166 Inc eFietd Sample No:_-

Project:

Nederland — Raymond, 1965 Survey

Submitted by:. M.Co Bveritt

Name of

100,000 Tons Materialy Alluvial Gravel

Quantity Rep.

GPO 838 -02

Source: Wild Basin Pit
: :
Test for: Sec. 102’ 104’ 200 Tested by: K.‘N.’ P'W.Bo’ KIK.R.’ B.ROP. i
WASHED MECHANICAL ANALYSIS, % PASSING
Sieve| Comb. Sec. sec.® |Sec, 200  specifications STABILOME TER ;
Size | Original 104 200 Degr. Sec. 104|sec. 200 “R” af-4qo___7 P.S.!. Ex. Pressure
3" 77 R e ;
W' 55 100 100 ) % Moisture 4 . 8- 3 :
1 _49 86 Densify 126. %é[ f-_to .
w | 45 71 100 100 100 with baskets '
K Wt./Cu. Ft. Compacted
38| 37 52 68 81 Base Course o G
#s | 31 42 51 62 30-~70 35-65 T-180 Method D' _ 135.8 @ 6.1%
) . 48 40 Subbase e e
#o | 24 32 37 49 T-180 Method D(Rev.;\139-2 @ 5,2% ,
#40 |9 12 13 23 Asphalt Mix : :
‘#2002 3 3 7 0-15 0-14 T-167 151
o I
N — - == ' {25 Soft Particles 0 4 !
p.1. | NP NP NP NP 0-6 0-6 Fractured Faces 93 %
. CEMENTATION '
P.S. 1 Comp. Str. OIL DESIGN
HUBBARD FIELD M.C, 800
- % Swell ) Additive used - None 13{%&_@_ l,';_{zL_im_e
% Abs. % by C.K. E. 3.8 3.8 4.7
Stab. W % used 3.8 3.8 4,7 .
S::b D:' % swell 0 0 03 Te iy resrasanted ea 833
oY ) 2=22-p200 is Nited o the sampleS -
% Retained % absorption 4,5 3.8 3,4 lsm fhe ssesfc lotations showd
L. A. ABRASION Stability P.S.|I. ' #nd 1§ these locafions alona,
Grading A Wet....... 47 _ 16 76
100R 500R Dry «oovvn 117 69 103
% Loss 10 _3&_ %retuined 61 110 74
Sand Eq. 83
Remarks: _ : ; DISTRIBUTION: ’
.. * Thig grading also meets spec, for Sac, 317 - Region Office
‘ - ' . Division Office 1 ‘f
Project Eng. 1 ¢
A Lab. File 2
REPORTED BY: ekt



rorm PK-Y-434
April 1965

SHEET NoL-3 oF 3

u. S.DEPARTMENT OF TRANSPORTAfION
" Bureau of Public Roads
Region Nine
REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
(Plant-mix and Chips)

Date: Anril 18, 1966

Lab. No:_65=1_1_5.2=ii66_1nc..Field Sample Na: -_r
Project:_ Nederland = Baymond, 1944 Survey
i Name of .
Submitted By}l . C, Byaritd Quantity Rep. 100,000 Tons Material: Alluvial Gravel

HUBBARD FIELD

Source: Wild Basin Pit
Test for:__Sec, 317 Tested by:K‘w" P.W.B., B.R.P., K.K.R.
WASHED M.A. % PASSING OlL DESIGN
Sieve | Comb. Sec. Spec’s. 12'07115'£LA‘C—
Size | Original 317 | Sec. Additive Used Nane  1%Acra Alime
3 77 % by C. K. E. 5,2 5,2 6,0
1w e % Used . _5.2 5.2 6.0
1" | 29 % Swell ) 0 0
u 45 100 100 % Absorption 2.8 2.6 2,0
Al Stability P.S. L
378" 37 68 Wet ....... 244 230 269
#4 31 51 |45=65 Dry .oovnnn 175 192 204
: #8 40 33-53 % Retained © 139 120 132
. #10 24 37 Speci.fic Gravity
#40 (o} 13 1 0—'25 Laboratory 2,23 2,24 2, 27
- #2002 3 3-8 Theo. Max. 2,38 _2,38 _2,36
% Theo. 3 94 94 132
N — Comp. #/Ft.” 150 152 152
P.l.l NP NP '

STATIC IMMERSION

) 1g thote locations alona,

% Swell 0.55 % Film Retained Sand Equivalent
% Abs. 1 . 0 Additive 0 Hours 24 Hours .
Stab. Wet 2400 None 100 Q5= Soft Particles %
Stab. Dry 1780 A 100 95+
% Retained 1 35 PB 100 95+ Fractured Faces %
RSK 100 95+
L. A. ABRASION - T-101 Swell 004 %
_ Grading .
100R _ 500R SPECIFIC GRAVITY & ABS. Sulfate Soundness 0 %
% Loss + #4 - #4 Comb.
: . Sp. Gr. | 2,59 2-58 2-58
Abs. 1.0 1.21 1.1 DISTRIBUTION:
€ Region Office 1
Remarks: Division Office : I
Project Eng. T
et e abie Lab. File 2
f Terl dars reprovEmidon i o —_—
en ihy tas aeations shown
traaha saaclile loee ekt ~

ane

REPORTED BY:

GPO 838 -024
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Pit Number

—-

ROCKY MOUNTA I‘T IT ATTIONAL PARYX

"

PARR’_D WA RIAL% SURVEY

SOURCZES OF MATRRIALS SAMPLED AND ES =D

" Western Slops [

13-E

" Eastern Slope [

Flight Strip 4

?hotdgréph - 1-5

BPR Iab. No, 66-880 and 66-881

LOCAL NAYE, LOCATION
AND GZNZRAL DESCRIP-
TION

Vary's Lake Tunnel Spoil. This gaterial

"is located above lary's Lake adjacent

to Ram's Horn Tunnel Portal,
Map Coordinates - Colorado Coordlnate
System, North Zone,

’:366 875 - 1990 875

| QUANTZTY

Not available for use.

AN»\ LYSIS OF L ’\BOFL_'-\_L ORY
TEST DATA, CONDITIONS
OF USE AND RECGRITN-
DATIONS

This material is quite suitable for
subbase, base, bituminous stabilized
base, seal coat chips, and bituminous
surfacing aggregates, There is a
negligible amount larger than 10",
This pit is no longer available

for use, as ordered by the Bureau

of Reclamation in thelr August 22

_1967 letter._




MARY s JAKE TUNNEL
o | S0/

MARY.S
LAKE




Eastern Slope
Maryts Lake Tunnel Spoil
13-E '

Log of Holes

Hole No, 1:

0:6" Topsoil,

6":10'. Gray sand and rock ffagments.
‘Hole No., 2: /

.0;6" Topsoil,

6"-10'  Brown and gray sand and rock fragments,



Form PR-9.231
Rev. April 1965

- - . oo - - 5 -

SHEET NO.

OF

U. S."lDEPARTMENT OF .TR-ANSP.ORTATIO
Bureau of Public Roads
Region Nine

REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS

(Sub-base, Base Course, and Base Stabilization)

Field Sample No:

Lab. No: £6=880=1 =P

ProjectRocky Mountain National Park, 1966 Survey

Date: .Tn'ly T 1052

Name of

Ce Bveritt Quontity Rep.

Material: Granite Tunnel Spoil

Submitted by:| M

Source: _Mary's Take Tunnel Spoil

Test for:_SecC, 102g 104, 200 and 217

WASHED MECHANICAL ANALYSIS, % PASSING

Tested by: J.Dnn J-Rn! A.T.! a:nd. D-BQ

Sieve| Comb. Sec. Sec. Specifications STABILOMETER

Size | Original 104 200 Degr. Sec. 104 | Sec. 200 “R"” at 400 P.S.I. Ex. Pressure
» |88 R 82

14" 69 100 100 % Moisture 3. Zgo
P 61 . 8;3 Density 130.3
w | 54 68 100 100 100
/Al 54 o Wt./Cu. Ft. Compacted

38" 42 47 66 73 Base Course - _—

#4 34 36 48 55 30=-70 | 35-65 T-180 Method D137.3 @ 5,8%

' 48 : 39 : Subbase

#10 | 26 27 37 21 T-180 Method D (Rev./140,6 @ 4,6%
#40 14 15 21 21 Asphalt Mix

#200f 5 6 8 8 0=15 0-10 T-167 147

7 LoL.| NV NV NV NV 0=25 Soft Particles 0,0 %

P.1. | NP NP NP NP 0=5 0=5 Fra;:fured Faces 100

. CEMENTATION

" P.S.1. Comp. Str. 4 OIL DESIGN

HUBBARD FIELD

SEE SHEET NO,_2

% Swell Additive used
% Abs. % by C.K. E.
Stab. Wet % used
Smb.‘Dry % swell

% Retained % absorption

L. A. ABRASION

Test data repracantad on this
pag= is limited to the sampizs
from thz specific locations sho v
and to those locations aiens.

Stability P.S. 1.

Grading A Wet.ooon..
100R SO00R Dry . oo v n
% Loss 33 % retained
Sand Eq.
Remarks: DISTRIBUTION: ]
] Region Office I
. Division Office 1
Project Eng. - i
Lab. File 2 .
REPORTED BY: ekt

GPO 838 -024




Form PR-9-232
April 1965

’ ;rr | ' ) "' —-,‘:. bn ; . - :’SHEET NO ‘ 2 YO.F 2
U.S. DEPARTMENT OF TRANSPORTATION
. . Bureau of Public Roads
) Region Nine
REPORT. OF TESTS ON SURFACING AND OIL-MAT MATERIALS
(Plant-mix and Chips)
Lab. No:__66-880-1-P Field Sample No: Date: July T, 1967

Project._Rocky Mountain National Park, 1966 Survey

Name of . .
Submitted By: M.C. Fveritt Quantity Rep. Material:_Granite Tunnel Svpoil
Source: Mar'x's Lake Tunnel Spoil
Tost'for: Sec. 313 and 317 Tested by: JeDey JeRes AT, and D,B,
WASHED M. A. % PASSING : ‘ ) OiL DESIGN
Sjeve | Comb. Sec. Spec's. 120/150 AC
Size | Original 317 Sec. 3175 Additive Used _None 1%Lime 1%Acra
| 88 % by C. K. E. 4.5 5.3 _4,5
1% 49 % Used 5.5 6.3 2.5
1 61 % Swell 0.0 0.0 0.0
Y% 54 100 100 % Absorption 1.8 1.0 0.7
AL Stability P.S. 1.
izl A2 66 Wet ....... 194 3118 338
‘ #a [ 34 48 45-65 Dry vvevnns 267 306 324
#8 39 33-53 % Retained 73 104 104
210 26 37 Specific Gravity
. 440 14 21 10=25 Laboratory 231 234 235
#2005 8 3-8 : Theo. Mox. 2,45 2,45 2,45
L , % Theo. 94 96 96
L.ty NV NV - 1b/cu.ft, 4
.l Np | TP 0-6 compacted 145 147 148

Test data represented on this
page is limited to the somples

HUBBARD FIELD STATIC IMMERSION from the specific lozaticas shown

% Swell 0,2 % Film Retained end to those locations alone. g4 Eqyivalent
% Abs, 2.1 Additive 0 Hours 24 Haours
Stab. Wet 1750 None 100 95+ Soft Particles %
Stab. Dry 1980 0,54 100 95+
% Retained 88 ) . 1=A 100 95+ Fractured Faces %
- , .. _1-PB 100 95+ : -
L. A. ABRASION RS=K 100 95+ T-101 Swall 0,0 %
Grading ) .—_—.—:‘, - -
100R 500R SPECIFIC GRAVITY & ABS. * Sulfate Soundness 0,0 %
% Loss +#4 | -#4 | Comb. ‘
Sp. Gr. 2.67 2.66 2.6
Abs. 0.7 1.0 0.9 DISTRIBUTION:
) . Region Office 1
Remarks: . . o ] Division Office 1
¥ Section 317 msets the same specs, as Project Eng. 1
_Q Section 200 - Lab. File 2

REPORTED BY: ekt

T ’ . GPO 838 -024
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-SOURC=S

" ROCKY MOUNTATN NATIONATL D4R

-

“PARKVIDT MATERTALS SURVEY

" Western Slops [

OF MATERIALS SAMPLED AND TESTZ

Eastern Slecpe [X]

80,000 cubic yards

ANALYSIS OF LABORATORY
TEST DATA, COYDITIONS
OF USE AND RZCCGRITH-

" | parIcws

This material is suitable for subbase, base,

bituminous stabilized base and surfacing -
aggregates. It is borderllne material for
seal coat chips,; and it is not recommended
for concrete aggregate because of the heavy
washing that would be requlred. In making

‘the gradation for surfacing 19% of the

total pit was washed. =This pit .is on :
private land, refer to Bureau of Reclamatlon
August 22, 1967 letter, '

 Pit Number 14-5 BPR lab. No, 66-877-879-P
" . Flight Strip 6 Photo grapb. 1-46
LOCAL NZME, LOCATION A - S ;
AND G2N3IRAL DESCRIP- Common point tunnel spoil, 7 miles east of
TION Estes Park,
¥ap Coordinates -~ Colorado Coordinate System,
' North Zone. :
|
| QUANTZTY




rorm

Lab. No: _

FR-7-£01

Rev. April 1965 . ' _ ' _ ' |

SHEET NO. J

U. S-DEPARTMENT OF TRANSPORTATION
C "Bureau of Public Roads
Region Nine

REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
(Sub-base, Base Course, and Base Stabilization) .

66-811—9—? Field Sample No:__-. _ Date: JU-]-.V 21’ 1967

Rocky Mountain National Parks 1967 Survey

Project:

Submitted by:|

Name of

Material: Tunnel Spoils

M.C, Everitt Quantity Rep.

Source: Common Point Tunnel Spoils ™~
Test for: Sec. 104-200—21 7 Tested by; J-Do, J.R.’ A.To and DtBo
WASHED MECHANICAL ANALYSIS, % PASSING
Sieve{ Comb. Sec. Sec. Specifications STABILOA-AETER
‘Size | Original 104 200 Degr. Sec. 104 ]Sec. 200 “R" at 400 p.s.1. Ex. Pressure
B3| 86 R — 83
1% 70 100 100 % Moisture . 5 :2
Ly 61 82 Density 134 6
y" 5T 67 100 100 100
K . 56 Wt./Cu. Ft. Compacted
3/8" 45 50 61 69. Base Course
#4 36 40 44 55 30-70 35=65 T-180 Method D 138,7 @ 5,8%
#8 Subbase :
‘ #10 28 33 34 A1 T-180 Method D(Rev.) 139,1 @ 5, 4%
, #40 16 20 19 20 Asphalt Mix
#200 6 8 8 9 0-15 0-10 T-167 147 .
L.L. NV v NV "NV 0=25 Soft Particles %
" P.L NP NP NP NP 0-5 0~5 Froctured Faces 100 %
CEMENTATION
P.S.1. Comp. Str. . oiL DEsIGN200
‘HUBBARD FIELD 1
% Swell Additive used None Lime Acra
-~ % Abs. % by C. K. E. 4,5 Da3 4.}‘3
Stab. Wet % used 5.5 6.3 545
Stab, Dry % swell ) 0 0,0 +hi
% Retained % absorption 1.5 0.5 0 Test d'da‘_ r?g:s‘::'f:eo;mp‘; -
L. A. ABRASION Stability P.S. 1. ::9: e "S“WC:,‘ic locations showr -
Grading ___ Wet....... 249 329 315 a’nd 1o those locations alons.
100R  500R Dry «ovvvn 251 302 _281
% Loss AO_ % tetained 99 109 142
_ 1bs/cu.ft,
Sand Eq. compacted 146 —_— —
Remarks: DISTRIBUTION:
" Region Office i 1
Division Office 1
‘ Project Eng. 1
Lab. File 2.
REPORTED BY:

ekt

GPO 838-024




Form PR-9.232
April 1965

- ) 2

u. S DEPARTMENT OF TRANSPORTATION

Bureau of Public Roads
Region Nine

. |

" sHE

w“ 2

ET NO

OF.

REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS

(Plant-mix and Chips)

Lab. No: 66-877-9-P ._Field Sample No: Date: July 21, 1967
Project,_ROCKy Mountain National Park, 1967 Survey
Submitted By:M'C' Everitt Quantity Rep. :::’eﬁ:'f: Tunnel SpOIIS _
Source: Common Point Tunnel Spoils
Test for: Sec. 317 Tested by: J.D., J.R., A.T., and D.B.
WASHED M.A. % PASSING OIL DESIGN
Sieve | Comb. *Sec. Spec’s. 1 M
Size | Original 217 Sec.217 Additive Used None 1%Lime 1%ACI‘6.
3" 86 % by C.K. E. 4,4 5.0 4,4
1% 70 % Used *%%x 5,4 6.0 5.4
1 61 % Swell 03 .01 . 005
w [ 57 100 100 % Absorption 2.0 1.0 1.5
K Stability P.S. 1.
3/8| 45 68 Wet oo 217 325 302
#4 36 47 45-69 Dry ....... 325 307 285
. 48 33-51 % Retained 73 106 106
i #10 28 33 Specific Gravity
#40 16 18 10=215 Laboratory 232 2.35 2,34
#2006 1 3e8 Theo. Max. 2,45 2,42 _2.45
= % Theo. 9€ 97 96
L.Ll NV v 1bs, /cu.ft.
P.I.|_NP NP 0-6 compacted 145 148 148
Yest data represented on this
page is limited to the samples
HUBBARD FIELD STATIC IMMERSION  from the specific locations shown .
% Swell 0.2 % Film Retained and fo those lacatiens alone. Sand Equivalent 62
© % Abs. 2.4 Additive 0 Hours 24 Hours
Stab. Wet T680 None 100 95= Saft Particles 1 7.0 %
Stab. Dry 2130 ~0,5-A 100 95+
% Retained - (9 1A 100 o84 Fractured Faces ) %
} 1=PB. 100 95+ |
L. A. ABRASION RSK 100 95+ T-101 Swell 0.0 %
Grading
’ 100R S00R SPECIFIC GRAVITY & ABS. Suifote Saundness - z
% Loss v + #4 - #4 Comb.
Sp. Gr. 2,68 2,661 2,67
Abs. 0.8 [1.3 1.1 DISTRIBUTION:
Region Office 1 )
Remarks: : Division Office I
*¥% Wasted 40% of -4 and recrushed 10% Project Eng. ] ‘
‘ +4 to obtain this gradation. Lab. File 2
#%¥%¥ Percent oil by Rice Vacuum
ekt

REPORTED BY:

GPO 838 -024
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GENERAL GEOLOGIC DISCUSSION

ROCKY MOUNTAIN NATIONAL PARK - MATERTALS SURVEY

(Western Slope Area)

By

R, G. Burdick

January 1965



This report covers the area west and south of the Trail
Ridge Area, In general this is thévColorado River ;‘Granby
Lake Area covered by flight strips 28.throngh 39, The elevations
through this area range from 8,000 ft. to 10,500 ft, Average
annual precipitation is 18" - 24",

This western slope area will be.characterized mainly by
 vo1canic features; glacial depoéits, and large areas of metasedimeﬁt
rocks rather than the igneous rockbto the east, In recent years,
several dam—bﬁilding projecfs have changed the economic character-
istics of the Colorado River Valley to those dealing with tourism,
For this reason, although aggregate potential is fairly high,
the acquisition of.pit areas may require considérable reconnaissance,
particularly in those areas-near the Park-Boundary, to develop
sites acceptable to all conéerned.

The northern portion of this area is flanked ﬁy the
volcanic areas at the summit.of the Never Summer Raﬁge, and
Spec;men Mountain., These volcanic materialé‘as described for
'Specimen Mountain are Qf two main t&pes:

(2) ‘The lower portions are of quartz latite and its
associated ash,

(v) The upper portioné are of rhyolite and its ash deposits.,
The upper flows haye consideérable amounts of bentonite associated
with them, and this material may be encountered in eithef ﬁoréines,
or terraces through the Colérado River Vailey. It is expected that
fhe'latites Will furniéh good aggregates while the rhyolites or

breccias . will be of lower guality,



2=

Thé Central portions of this area lie primarily in schists
and, except for fributary streams rising high to the easf, such as
fonahutu Creek or North Inlet Creek, the aggregafe potential is
rather low, The two creeks mentionéd head in granite areas and
may afford good aggregate, It has been noted that thé area to
the West of Grand Lake is of tertiary age rock composed of 900'+
interbedded sandstones and shales with basalt layers., Also there
is'é large area of poorly cemented conglomerate of pliestocene
age in Stillwater Creek Valley that is up té 100 £+, deep and
about 1 mile wide, These formations, the Table Mountain and
Porphyry Peaks respectively, will probably not be of much valuse
from a materials standpoint._

The southern portion of the areﬁ will be characterized by
moraine and outwash materials from the Continental Divide area to
 the eést, and bedrock formations which range from pfe:bambrian
to quaternary in age.,  The morainél materials occur mostly along
Arapaho Creek and are composed érimarily of metamorphic rocks
(the batholith intrusion is missing from Copeland Mountain South
~ through the Argpaho Peaks, and schists 2,000 ft. ; 3000 ft.>thick
are shown in this area) and their. quality or that of the outwash
materials will probably be low,

The bedrocks showvm are described as follows:

(a) Pre-cambrian gneiss and schist, Idaho Springs fm., form
most of the surface east of the Colorado River,

'(b) Pre-cambrian pegmatite, granite and ‘schist, Green Ridge
Pegmatite, forms a ridge 7 miles long and more than 1
mile wide west of the Colorado River between Shadow
Mountain and Granby Lakes, It is composed largely of



-3-

pegmatite, but contains inclusions of granite ani
schist, DMica and beryl are present in noticeable amounts,

(¢) Tertiary sandstone, shale, and basalt flows, Table Fin, fm.,
sediments of lacustrine origin with interbedded basalts,
These deposits occur mainly west of the Colorado River,

(@) Quaternary conglomerate, Porvhyry Peaks, occurs in the
Stillwater Valley west of the Colorado River, This poorly
consolidated material occurs in two layers separated in
places by cross~bedded sand, Iost of the large boulders
are gray prophyry from a dike near Pory Park, The
top of the conglomerate is veneered with injection
gneiss fragments from nearby moraines,

‘The literature shows five glacial ages in this area, These glacial
ages seem to correlate with the ones on the eastern slope,

Moraine one, from Monarch to Colorado River along Arapzho .Creek.’

Forms a prominent lateral ridge 900 ft, above the present valley,
The material is highly weathered and probably of no value as
aggregate, -(Material may be similar to 0ld lbraine Rermants on
‘Eastern Slope.)

Moraine two, lies inside of moraine one, DMaterial less severely
weathefed, schists decomposed but other materials sound,

Moraine three and four, show individuwal terminal moraines but

laterals merge upstream, (Moraines tWo, three and four may be
similar to Park Boundary moraines on east slope).

Moraine five, fairly recent origins, however, some of the schists

and granites are badly weathered due to locally humid climate (may
be similar to upper valley moraines,) |

The literature cites the presence of landslides in the a;eaAand
also the presence of extensive peat beds in_the higher basins, Lower
Aiapaho Creek Valley ;ontainsAseverélkwet meadows of organic deposits

mixed with fine alluvium,
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 DISCUSSION OF PHOTOGRAPHS

ROCKY IMOUNTAIN NATIONAL PARK - MATERTALS SURVEY

(Western Slope)

By

Robert L, Schuster

September 1966



Flight
Flight
Flight
Flight
Flight
Flight
Flight
Flight
Flight
Flight
Flight
Flight
Flight

PHOTOGRAPHIC INFORMATION

Strip 27
Strip 28
Strip 29
Strip 30
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MAPPING SYMBOLS

Alluvium, Generally too fine-grained and poorly graded
to be classified as sand and gravel,

Basalt.,
Undifferentiated bedrock;

Colluviumy generally poorly graded from clay size
through angular boulders,

Alluvial fan. These deposits have been differentiated
from sand and gravel (SF) becrwuse they generally are
more poorly graded. Occasionally these fans are com-~
posed partially of colluvial detritus in addition to
alluvium,

Gneiss, The gneisses in this area often locally grade
into schistsy and it is not possible to differentiate
between them in mapping on this scale., Where both
rock types are presenty the symbol for gneiss is used
where gneiss predominates.

Granite,

Glacial moraine, In most cases this can be classified
as tilly but locally it may contain deposits of water-
worked material too small or indistinct to be differ-
entiated in mapping.

Thin glacial moraine (gensrally less than 10 feet
thick) over gneiss bedrock.

Thin glacial moraine (generally less than 10 feet
thick) over sedimentary rocks.

Organic material (peat and muck)., Where these deposits
contain considerable soily they are suitable for use

as topsoil. Where the material is mostly peat and
contains only a minor percentage of soily it is sultable
for mulch or as a soil conditioner.




Sand

Sch

Sed

SG
Ta
TS

Vol

Waterworked material cpntaining'practically no’
gravel, :

Schist, When schists and gneisses are both present
locallyy, the symbol for schist is used where schist
predominates,

Sedimentary rocks, Generally soft shalesy siltstones,
sandstonesy and conglomeratesy undifferentiated.

Sand and gravel,

‘Talus deposits,

Areas with potential for topsoil borrow,

Undifferentiated volcanic rocks. May be either
flows or pyroclastics, © ' :
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DESCRIPTION OF MATERTIALS

Flight Strip 27, Photogravhs 3-48 thru 3-56
Flight Direction: North to South

Photogranhs 3-48 and 3-50

Sand and gravel (SG) in terrace remnants betweeﬁ Long Draw
Reservoir and La Poudre Pass is generally clean and of good
qﬁality. Howevery this material is short on gravel sizes, i.e.Q
most of it will pass the #4 sieve. The two large terraces remnants
‘oﬁ the southern edge of Photograph 3-48 and‘the northern one-half
of Photograph 3-50 rise to 20 to 30 feet above the creek level |
and would make good sources of base course material, This material,
~which lies in Roosevelt National Forest, was not sampled because
its location on the north side of La Poudre Pass precludes its_
uée on existing roads in Rocky Mountain National Park.

The bedrock in this area is predominantly gneiss (Gn)y with
ébmé schist (éch); and generally is of too low quality for use
’f{n construction, It is lgcking in strength, abrasion resistaﬁce’
‘and resistance to weathering,

The organic (0) areas on these photographs show as much as
8 feet of peat in stream cuts. Some of these organic areas are
possible sources of an'organic toésoil.

Photographs 3-52, 3-54, and 3-56

The sand and gravel (SG) in the valley boitom of the Colorado
River on Phoitographs 3-54 and 3-56 is a clean well graded rhyolitic

aggregate derived from the volcanic bedrock comprising the vélley



wall, Since this is a quality material and is rather limited
in quantity,‘it probably should be consiizred only as a source
of surfacing méterial‘or concrete aggregaté. Before being used
as a surfacing material 1% should be checked for siripping char-
acteristicsy and the possibility of alkali-aggregate reaction
should be considered if it is to be used as concreté aggregate,
The fans (Fan) on Photograph 3-56 (site of Iulu City) are
composed of dirty, angular, gneissic mesterial. They contain an
abundance of angular gneissic cobbles and boulders, This material
would be suitable for common borrow or possibly for subbase. |
The bedrock in the area covered by these photographs consists
of %olcanics (Vol) and gneiss (Gn). The volcanics are comprised
mainly of rhyolite which in generaliis\not of high enough qualitj
to0 warrant quarrying, However, some 6f the rhyolite on\the.east
valley wall consists of talus (Ta) which could be used as borrow.
'Schist is locally associated with the gneissj neither material
ig of high enough quality to warrant quarrying., Both are lacking

!
* in strengths abrasion resistance; and resistance to weathering.

Plight Strip 28, Photographs 2-2 thru 2-15
¥Flight Direction: North to South -

Photograph 2-2

See description for Photographs 3-54 and 3-56, Flight Strip
27, '

Photographs 2-4 and 2-6

The sand and gravel (sG) and the fans'ih the northern portion
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.of-Photograph 2-4 are described for Photographs 3~54 and 3-56,
Flight Strip 27. |

The very large heavily wooded fan (Fan) on these photo~
graphs is composed of dirty, anguiar, gneissic material., It
contains an abﬁndéﬁce of cobbles and boulders, This material
would be suitable for common borrow or possibiy subbase,

The alluvium (A11) on Photograph 2-4 is a possible source
of topsoil, _

The bedrock on these photogrdphs is gneiés (Gn) with some
- schist, It generally is not of high enough quality to warrant
'quarrying for use'és a consfruction méterial. However, the
gneissic talus (Ta) at the south edge of Phqtograph 2-6 could
be worked more chegply and might make suitable base material,
especially if protected by a bituminous surface to prevgnt
weathering. |

Photograph 2~8

‘The fans (Fan) in this photograph are comprised of dirty,
angular, gneissié material, There is an abundance of cobbles
and boulders, This material would be suitable for common borrow
or possibly subbase,

The small terrace Temnant (SG) in the southern half of the
photograph is made up of a somewhat dirty fine sand and gravel.
This material would be suitable fof subbase or possibly base

course use.

vy ———



The alluvium (All) on the photograph is a possible source
of tépsoil. It is too fine-grained for any{other use but.common
borrow,

The bedrock consists primarily of gneiss (Gn) on the lower
valley walls, This gneiss grades info schist ‘(Sch) on the upper
east valley wall, Neither of these is suitable for quarrying for
constructinn purposes since both are generally lacking in strength,
abrasion resistance, and resistance %o weéthering.

“The organic matter (0) in this area would be suitable for
mulch or soii conditionery and irn some places may contain enough
soil material to be used as topsoil,

Photograph 2~10

The sand and gravel (SG) near the south edge of the photo-

-graph is a fairly clean sand and gravel suitable for base course or

possibly surfacing material, The alluvial fans (Fan) are comprised
of dirty angulér sand gnd gravel with large numbers of gneissic
cobbles and boulders. The fan material might be suitable for subbase,

The morainic material (MQ) near the south edge of the photo-
graph is primarily g coarse till, ‘This material would be suitable
for use.as subbase or possibly base course.

The alluvium (All) in the stream bottom is generally too
fine-grained to be suitable for anything but common borrow, but it is

a possible source of topsoil,

The bedrock‘ih this area consists of gneiss (Gn) which locally

grades into schist, Neither of these materials is of high enough

quality to warrant quarrying as both are lacking in strengths abrasion

——

SR
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resistancey and resistance to weathering.

Photograph 2-12

The terrace remnants (SG) oﬂ both sides of the valley are
comprised of fairly clean sand and gravel sultable for use as base
course and possibly for surfacing aggregate.

The moraine (Mo and Mo/Gn) is coarse-grained till of varying
depth. This mgterial would be suitable for use as éﬁbbase or possibly

base course material,

Photograph 2-14

See Photographs 2-20 and 2-22, Flight Strip 29.

Flight Strip 29, Photographs 2=19 thru 2-31
Flight Direction:t North to South

Photograph 2-20-

The sand and gravel terrace remnants (SG) on both sides of
.the Qalley are comprised of fairly clean sand and gravel suitable'fgr
subbase or base coursey and possibly for surfacing material.

The sand and gravel (SG) on the floodplain of the Colorado
River (southern edge of photograph) is not generally as good a
material as the higher terrace gravels, It often is interbedded
with silty alluvium., In additiony most of this material lies below
the ground water table which would necessitate a wet operation if the
material were to be used, Locallys topsoil could be obtained from the
surface of these deposits.. The topsoil is about one foot thick,

The moraine (Mo and Mo/Gn) is primarily coarse til suitable

for subbase and possibly base course use.,



Photograph 2-22

.The sand and gravel (SG) in terrace remnants at the north
and south edges of this photograph isvfairly ¢clean sand and gravel
which generally should be suitable for base course and possibly for
surfacing material, |

The sand and gravel (SG) on the river floodplain is fairly‘
fine~grained and often is interbedded with finer-grained silty
glluvium, The sand and éravel probably varies in gradation locally
from.matérial suitable only for subbase tb material suitable for
base and possibly surfacing. Since most of the material lies
beneath the water tébié, dredging would be necessary to obtain the
material, Locally about one foot of topsoil could be stripped from
‘ . these deposits. .

_The sand and gravel (SG) in the large fan near the center
of the photograph is poorly graded, angulars and gneissic, It
contains an abundance of cobbles and boulders. Thié material weuld
be suitable for common borrow or subbase.
| The moraine (Mo)Ais a cqérse till suitable for use as sub-
. base or possibly base course material.A

The bedrock in this area is mainly gneiss (Gn) and is not
generally of high enough quaiity to warrant quarrying.

Photogravhs 2-24y 2-26 and 2-28

The best material on these photographs is to be found in
the sand and gravel terrace remnants (SG) alcng the sides of the

valley. This material is a fairly clean to somewhat dirty sand
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and gravel which is generally suitable for subbaée and base coursey
and poséibly for surfacing matetrial,

There are large amounts of sand and gravel (SG) in the
floodplain of the Colorado River here., This material varies in
quality locally, Neaf the surface this sand and gra§e1 is locally
interbedded with silty alluvium., At depth this interbedding is
pfobably less likely to occur. Where the sand and gravel is free
of this glluvium, it probably is sﬁitable for use as base course
and possibly surfacing, Since most of this material lies bélow
the water tables the pit 0p¢¥ation vould bé a wet one, If this
material were usedy the pit could be made to look natural after
the operation ended by leaving it as a small lake., Approximately
one foot_of topsoil could be obtained by stripping the surface of
this deposit,

Undoubtedlyy sand and gravel can be found under thé low=~
lying areas noted as being organic (Q). Most of the orgaﬁic material
ig from 2 to 5 feet thick, Howevers these deposits would be more
difficult to operate than those in areas without so much organic
cover, The organic material would be useful as a mulch or soil
conditioner,

" " The fan (SG) on Photograph 2-26 is comprised of poorly
gradedy angular, gneissic ﬁaterial. This material would be suit~
able for common borrow or subbase,

The moraine (Mo) on these photographs is a coarse-grained

till, It is suitable for subbase and possibly base course material,
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In places gneiss (Gn) can be found at the surface in -the
Mo/Cn area, This gneiss is not of high enough quality to be
qﬁarried.

Photograph 2-30

See Photograph 2-34, Flight Strip 30,

Flight Strip 30, Photographs 2-32 thru 2-52
Flight Direction: North to South

Photogranh 2-32

See Photograph 2-38, Flight Strip 29.

Photqgranh‘2—34

Basalt bedrock (Bas) adjacent to the existing gravel pit
. at the east edge of the photograph is a high quality material suit-
| ablebfor crushingy for ﬁse as base»course or surfacing material, It
- probébly also could frovide barrier stone,. A quarry could be set
up here and not be within sight of the highWa&.
‘The sand and gravel (SG) in terraces along the edges of -
the valley is a fairly clean to somewhat dirty fine sand and gravel

suitable for subbase or base course.. The existing pit on the east

edge of the photograph has been extended about as far as is possible

without being visible from the highvay.
The sand and gravel (SG) in the floodplain of the Colorado
—River is locally interbedded with alluvium., Where' such interbedding
does not occury this material would be suiiable for base course and
possibly surfacing. Operation in fhis material would necessitate

dredging., The pit could be made to look natural after such an.
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operation by landscaping it as a small lake, Topsoil could pessibly |

e _ |

- be obtained by stiripping a thin layers, about one foot thicky from |
the surface of this floodpléin gravel,

At the little bridge over the Colorado River in: the south-
east quarter of this photograph the floodplain profile shows one
foot of topsoil over three to four feet of dirty gravel above the
water table, Probably the sand and gravel are cleaner at depth;

f
but as noted previously,-it would be a wet pit,.

The moraine (Mo) in this area.is a coarée $i1l suitablé

for subvase or possibly base course use,

Photogianh'2-36
The best possibility for material on this photograph is

probably the timbered sand and gravel terrace (SG) on the west
side of the valley in the northern half of the photograph., This
sand and gravel is féirly clean tovsomewhat dirty and should be
suitable for subbase or base course materialy and possibly for
surfacing material,

| The other materials on this photogréph are the same as
those described for Photographs.2-38 and 2-40,

Photogravhs 2-38 and 2-40

The main>source of material on these photographs ié}the
sand.and gravel (SG) in the floodplain, This appears to be inter=
_bedded locally near the surface with silty alluvium. Where this
alluvium is not present the sand and gravei should be suitable for

base course and possibly for surfacing., Since most of this material

is to be worked., Such a pit could be made to look natura&-éftgr
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such.an operation by landscaping it as a small lake, Thin
topsoily about one foot thicky could be obtained by stripping
the surface of these floodplain deposits,

The organic areas (0) on thésg photographs lie in the
lower portions of the sand and gravel floodplain, Sand and gravel
. could undoudbtedly be obtained by stripping away %he organic matter,
but this would generally be economically unfeasible since there is
so much sand and gravel évailable nearby which has littley if any,
organic cover. The orgzanic matter i{self is coﬁprised mainly of
peat and muckj where its soil content is high it may be suitable
for use asrtopsoil, otherwise it could serve as a mulch or soil
conditioner.

The moraine (Mo) in this area is a coarse till suitable
for subbase or possibly base course use,

The bedrock is gneiss (Gn) which probably is not of high
enough quality in this area to warrant quarrfing.

PHotographs 2-42y 2-44 and 2-45

The best sand and gravel.(SG) deposit along the Colorado
River in Rocky Mountain National Park is the high tefrace wnich
begins inAthe.southern one-half of Photégraph 2-42 and extends
south tﬁrough Earbison Meadow nearly to the south édge of Photo-
graph 2-46, The existing pit on Photograph 2-44 shows 30 feet of
fairly cleany well-graded sand and gravél suitable for base course
or surfacing., If washed, the material could be used for concrete

aggregate, At the time of field study (July 1966), no water was
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present in the bottom of the pit.
 ‘This pit could be exbended to the south or southwest

without being brought into view from either the highway or the
river., Pits in other parts of this terrace would also yield a
highkquality sand and gravels; but there is probably little reason
to open such pits since extension of the existing pit would yield
all the gravel neéded for az reasonable period of time. |

This same terrace level extends across to the west side
of the Colorado River in the vicinity of Sun Valley Ranch, This
deposit on the west side of the river is discussed in conjunctioﬁ
with Photograph 2-66, Flight Strip 31.

The areas delineated as sand and gravel (SG) grade-into
those mapped as organic material (O) which lie at slightly lower

‘elevation, Sand and gravel could be obtained from these organic

areas:by stripping away the organic matter, but this would generally

be economically unfeasible since there ié so much sand and gravel

in the areavﬁith no substantial organic cover. The organic matter

itself is comprised mainly of peat and mucky where its soil content
+is high it may be suitable for use as topsoily otherwise it could

serve as a mulch or soil condtioner.

The moraine Oﬁo) shown on these photographs is a coarse till
suitable for subbase and possibly base course.

L __The bedrock is gneigs (Gn) which is probably not of high

enough quality to warrant a quarry in this area.
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“Photograph 2-48

‘The sand and gravel (SG) on this photographs except for
the small area of Harbison ¥eadow at the northern end of the photo-
graphy is an area of sand and gravel higher in elevation than the
terrace gravels shown on Photographs 2-42,4 2=44 and 2-46, This
higher material is not as'good quality as fhatefound in the afore-

mentioned terrace, As shown in the existing pit some 2,000 feet

~ northwest of the Park Service maintenance building, this material

is a fairly clean to somewhat dirty sand and fine gravel with a
low percentage of gravel., Some of the best looking material in.this
deposit was noted in the Grand Leke Cemeterys this material also
consisted of sand and fine gravel with a low percentage of gravel,
The material in this deposit would be suitable for subbase and
possibly base course use.

The boundary between sand and-gravel (Sd) and moraine (Mo)
is very hard to delineate here since thgre seem to be local dis~
continuities and because it sometimes is difficult even in the
field to distinguish between the two materials in this area, The
till is slightly more plastic than the sand and gravels it should
be satisfactory for subbase and possibly for base course,

The alluvium (A1l) just south of the N.P.S. shop area is
a possible\source of topsoily, although boulders would have to be
removed from the soil before it could be used. The organicAmaterial

(0) in the phofograph also could be used as topsoil where its soil

content is highy where it consists of highly organic peat, it would’
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serve better as a mulch or soil conditioner,

Photqgraphs 2—50 and 2-52

The sand and gravel.(SG) in these phoitographs consists of

"material devosited betwéen morainal (Mo) ridges along the north
shores of Grand Lake and Shadow Lbuﬁtain Reservoir. These sands
| and gravels ars not of particularly high quality and sometimes
are hard to distinguish from the coarse till in the morzines,

The sand and grével would be suitable for subbase or possibly
base coursey but because of the location of these deposits in thé
town of Grand Lake, thié material will probably never be used.,

The moraine (Mo) on these photographs is a coarse till
which makes up morainal ridges along the shores of Grand Lazke and
Shadow Mountain Reservoir., This material would be suitable for
subbase or possibly base course use.

The bedrock in this area is a medium=~ to0 coarse-grainsd
granite (Gr) which would be a better source of crushed material,_
riprapsy or barrier stone than the gneisses which ﬁake up the bed-
rock to the morth, This rock is susceptidle to weathéring damage)
but apparently is resiétant enoﬁgh tb give fairly good performance
especially when protected from the elements by a relatively im=-

permeable surface,
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Flight Strip 31, Photographs 2-51 thru 2-74
Flight Direction: North to South

Photographs 2-62 and 2-54

vThe sand and gravel (SG) on these photographs occurs in
the floodplain of the Colorado River and as a terrace plastered
along,the valley wall adjacent to the floodplain, All this
material is bn private land,

The long narrow terrace_probably provides the best source
of sand and gravel on these photographs. The material is a slightly
dirty sand and gravel which would bé suitable for subbase and
.'probably for base course material.

The sand and gravel (SG) in the floodplain is typical of
the floodplain deposits noted on Flight Strip 31. I% generally is
~overlain by a foot or so of topsoil and often is interbedded or
mixed with fine élluvium.. Thé quality of the sand and gravel
probably impro&es with depths but a wet pit would be necessary to
get at this material., The topsoil could be obtained by stripping
the surface,

The areas delineated as sand and gravel (3G) grade into
those mapped as organic material (0) which lie at slightly lower
elevation. Sand and gravesl could be obtained from these organic
areas by stripping away the organic matter; but this would génerally
be economically unfeasible since there is so much sand and gravsl
in the area witﬁ no substantial organic cover, The organic material
itself is comprised mainly of peat and muckj where the soil content

is highy it may be suitable for use as topsoily otherwise it could
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serve as a mulch or soil conditioner,

"The surfaces of the hills to the west of the valley floor
have been mapped as moraine (Mo). This involves some guess~work
since the area,is under a fairly heavy timber cover, Field check-~

ing showed till all élong the hillside above the exisiing roads

- ~-gnd this information was extrapolated further up the hillside,

This till is coarse~grained and would be suitable for subbase and
possibly base course material,

Photographs 2-56 and 2-58

The sand and gravel deposits (SG) on these photographs in-
clude both:terrace and floodplain deposits, The two types of de~
posits have not been separated by boundariés on the photogrephs
because the physical separation is not too distinet., Generzally,
howevers; the higher deposits with surfaces 10 to 30 feet above
river level can be considered to be ferrace gravals and the lower
deposits to be floodplain gravels,

In general the ferrace sands and gravels are c¢lean and well
graded and are sultable for use as base course or surfacing materials,
These sands and gravels are best shéwn in.the ﬁeber Sand and Gravel
‘Company pit at the east edge of Photograph 2-565, Tﬁis pit is in
15 to 20 feet of very good sand and gravel and looks as though it
could be éxtended considerably deeper without encountering water.

. The floodplain sands and gravels on these photographs also

appear to be of good qualitys but probably have some silty alluvium
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in thé upper few feet., If these deposits ars to be utilized;
dredginé will be necessary. Most of these floodplain gravels
are covered by abqut a foot of topsoil which could be obtained
by stripping.

The sand and éravel (SG) in the timbered terrace in the
.southeast corner of Photograph 2-68 does not appéar to be of as
high quality as that in the terraces around Sun V;lley Ranch to the
north (on Photograph 2—66)._ These sands and gravels will be
more'fuliy described on Photograph 2;70. |

The organic material (0O) on these photographs is very
similar to that described for ?hotographs 2-62 and 2;54.

The moraine (Mo) in this area is a coarse +ill suitable
' | for subbase or possibly base course use., Because of timber cover
and iack of accessy, it was impossible to ascertain how far west
the moraine on Photograph 2~66 extends.

Photograph 2-70

The northern one-third of this photograph consists of
floodplain sands and gravels (SC) which are part of the same flood-
plain deposits described for Photograph 2-58,

Thé sénd deposits (Sand) to the north and northwest of
Columbine Lake contain very little material larger'than thé.#lO'
sievé. This fairly cleany water-deposited sand probably could not
be used either as subbase or base without some sort of stabilization
treatment, It would bevsuifable for any Specialized use requiring

sand such as soil cemenity; filter bedss; or blending purposes.,
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To the east and northeast this sand grades into a some-
what coarssr material which has been designated SG on the photograph.
This is a deposit'of'sand and fine gravel which is suitabls for use
as subbase and possibly baszs course material.

It is difficult to establish a boundary between the afore-

mentioned sand and gravel (SG) and the moraine (Mo) at the southern

edge of the photograph, For this reason a question mark has been

added to the SG symbol near thé boundary and a similar mark has been

used with the sand notation. The moraine (¥o) is a coarse till

suitable for use as subbase and possibly as base material,

Photographs 2-72 and 2-74

The sand and_gravel (Sand and SG) deposits on Photographs
2-72 and 2-74 are described for Photograph 2-70,

The moraine (Mo) which covers most of the area of these
photographs is a coarse +ill suitéblé for use as subbase and possibly
ag base course material., Close to the shoreline of Shadow Mountain |
Reservoir the cover of moraine over sgedimentary rocks is only a
few feet thick and has thus been designated as Mo/Sed. ﬁo distinet
boundary is present. The underlying sedimentary rocks ars soft
shalesy siltstonesy and conglomerates and are of little use as

construction materials, 'They are generally soft enough to be

- excavated with power equipment.
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Flight Strip 32, Photographs 2-54 thru 2-50
Flight Direction:t Northeast to Southwest

Photogravhs 2-54 and 2-56

The fans noted along North Inlet Creck are comprised of

poorly gradeds angular, zranitic sand and gravel (SG) with an

abundance of cobbles and boulders. This material is suitablse

" for use as subbase,

The sand and gravel (SG) near the downstream (south-
western) edge of Photograph 2-56 is a terrace composed of a

somewhat dirty sand'and fine gravel, This material would be suit-

- able for use as subbasze, but probably not base courss,

L

The organic material (O) in this valley consists mainly

of peat and muck suitable for use only as a mulch or soil condi-

tioner, ULocallyy, however, the soil content of fhis material is

high enough so that it could be cnnsidersd for use as topsoil,

The bedrock in this area is a medium-~ to coarse-grained

-granite (Gr) with ohly moderate resistance to weathering., In

spite of its lack of weathering resistance, this granite eould‘
be successfully used for highway purposess particularly in sit-~
uations where it is protected from.the weather by a bituminous
surface course, Granite for use ae crushed stoney ripraps or
barrier stone could be quarrisd from the valley wall on the
northwest side of the valley. The talﬁs (Ta) in these photo-
éraphs is of the same quality as the granite bedrock.

The break between granite (Gr) and moraine (Ho) along the

southeast valley'wall on Photograph 2-56 is poorly defined in the



-2

field, This accounts for the gquestion marks and lack of boundary
beiween moraine and granite on this photograph.

Photograph 2-58

The sand and gravel (SG) along North Inlet Creek is a
somewhat dirty sand énd fine gravel which in places is interbedded
with silty alluvium, This sand and gravel would probaﬁly be suit-
able for use as subbass but not base course,

The alluvium (Al1l) in this valley is very silty and probably
good for nothing but common borrow. This alluvium is capped by
about a foot of topsoil, |

bl

Thé organic material (0) in this valley consists mainly

of peat and muck suitable for use only as a mulch or soil conditioner.

Locallysy howevery the soil content of this material is high enough
so that it could be considered for use as topsoil,

The granife (Gr) is the same.as that described for Photo-"
graphs 2-54 and 2-55,

Photograph 2-50

Sand and gravel (SG) occurs on this photograph as (1) a

" terrace along North Inlet Creecky (2) a fan at the mouth of Norih.

Inlet Creeky and (3) a band of glacial gravel located between two
morainal ridges in downtown Grand Lake. Of thesey only the terrace
on North Inlet Creek has any possibility of actual use as a source

because the other two deposits are located in town, This terrace

'is made up of slightly dirty sand and fine gravel suitable for

subbase and possibly for base courss use.

The organic material (0) on this photograph is the same as

R



23

that on Photograph 2-58,
~‘The moraine (Mo) on this photograph is a coarss till
suitable for subbése and possibly base course uss, Loéally
this moraine provides only a few feet of cover over the under-
lying granite, |
The granite (CGr) hers is of the same quality aé-that

described for Photographs 2-54 and 2—56.

Flight Strip 33, Photographs 2-77 thru 2-95
Flight Direction: Northeast to Southwest

Photograph 2-78

The only construction material on this photograph is
moraine (¥o). This material is a coarse till suitable for use as
subbase or possibly as base courss, In some places along U.S.
Highway 34 there is less than 10 feet of till over the underlying
soft shalesy siltstonesy and conglomerates (Mo/Sed) but no clear
boundary between this and deeper +ill is mappable.

Photogravhs 2-80 and 2-82

The best construction matarial on these photographs is the
sand and gravel (SG) to be found in the terrace along the east side

of the Colorado River, Existing pits in this terrace show 10 to

15 feet of fairly clean sand and gravel which should be satisfactory

for use as subbase or base material,
Probabls sand and gravel terraces on the west side of the
river on Photbgraph 2-82 were not field checked and may be mis=-

identified. If these areas (marked with SG?) are terraces as
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thought, the quality of +the material should be similar to that
found in the térrace on the east side of the river.

There also are émall patches of sand and gravel (SG) in
the floodplain of the river, The sand and gravel in these deposits
is interbedded with éilty alluvium and probgbly is good only for
common borrow or possibly for subbase material,

The alluvium (A1l) in the floodplain is of little value
as a construction materialy but it is covered by about one foot
of topsoil which could be utilized by sitripping.

The areas mapped as organic (O) on ?hotograph 2-80 are
made up of ‘peat and muck which is encroaching on shallow vegetation --
choked ponds., This peat and muck would be suitable for usé as a
mulch or soil conditioner;

The moraine (Mo) on these photographs is a coarse till
suitable for use as subbase or possibly base course material, This
till is underlain by soft sedimentary rocks. Although it was not
possible to field checky it is probable that the area mapped as
undifferentiated bedrock (BR) is an area where this sedimentary
réék is at the surface.

Photographs 2-84, 2-86 and 2-88

The alluvium (A11l) shown on these photographs is probably
too silty to be good for anything other thén common borrow, Howevers
the approximate one foof of so0il cover on top of the alluvium could
serve as a source of topsoil,

‘The sand and gravel (SG) in the southeastern corner of Photo-

graph 2-88 is part of a larger deposit described for Photograph 5-5,

o
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Flight Strip 34. This material would be suitable for use as
subbase.and possibly base course,

The moraine (Mo) is a coarse till and is probably the
best potential source of construction materials on these photo-
graphs., This till Wéuld be suitable for subbase and possibly
base course use, |

In the area shown in Photograph 2-88 no. clear break was
noted in the field between moraine (Mo) and soft sedimentgry

rocks (Sed) in the northwest quarter of the photograph., For this

reason one boundary between these two has been omitted and a few |
question marks have been used.

The granite (Gr) is medium~ to coarse—grained and is sus-

-ceptible to weathering, If quarrieds this material could be used

as crushed stoney ripraps or barrier stone., Howevery, it would
perform most satisfactérily as subbase or base material protected
from weathering by a bituminous surface.

Photographs 2-90y 2-92 and 2-94

There are no good construction materials in the area covered
by these photographs. The best is a deposit of fairly clean sand
and fine gravel (SG) in the north-central part of Photograph 2-90,

This material is suitable for subbase and possibly base course use,

There is also a small area of sand and gravel (SG) in the north-

eastern corner of Photograph 2-90, This deposit has been described

for Photograph 2-88,
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de smaller deposits of sand and gravei (SG) on U, S;
Highway.34 on Photographs 2-92 and 2-94 have already been Worked.
for local use., Both of these deposits consist of silty sands
and fine graveis. The best materiai has already been removed from
both depositsy and néither should be considered a potenfial source

. of sand and gravel, |

The alluvium (All) on these photographs is too silty to
be ﬁsed for anything but.common borrow, It could serve as a source
of topsoil (depth of about one foot); however. .

A large mass of medium~ to coarse-graiﬁed granite (Gr) in
Photographé 2-90 and'2;92 could be quarried for ripraps barrier
stoney or crushed stone, The weathering resistance of the finished
product would be fairly lowsy but probably not low enough to preclude
its usey especially as base or subbase material which could be
profected by a bituminous surface.

The colluvium (Coll) on Photographs 2-90 and 2-92 is a
poorly gradsd detritus derived from the granite bedrock. It is too
dirty for any construction use except common borrow,

The sedimentary rocks (Sed) shown consist of soft shales
siltstone, and fine~-grained conglomerate, This rock has little

value as construction material,
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Flight Strip 34y Photographs 5-2 to 5-7
Flight Directiont Northeast to Southwest

Photographs 5-2 and 5-4

The only sand and gravell(SG) on theée photographs is a
sﬁear of materigl adjacent to morainal ridges along the éouth
shore of Shadow Mountain Reservoir, Most of this sand and gravel
appears to be Wgterworked till and in some places is difficult |
to differentiate from the adjacent morainal material, The sand
and gravel is fairly clean and well graded and is suitable for
use as subbase and base course material, and possibly for sur-
facing matgriala

The morainal material (Mo) is a coarse till which is
suitable for subbase and possibly for base course use,

The alluvium.(All) on these photographs is too silty for
any use- but common borrow, Topsoilsy depth about one foot,'could
be obtained by stripping the surface of the alluvium,

| The gneiss (Gn) in the southeast corner of Photograph 5-4
is described in conjunction with Photograph 5-6,

Photograph 5=5

The sand and gravel (SG) on this photograph varies from a
fairly clean well graded sand and gravel to a somewhat silty sand
and gravel, The boundary between sand.and'gravel (SG) and moraine
(Mo) is difficult to establish because of similarity between the
sand and gravel and the till, The best sand and gravel is located
close to the shore of the resérvoir; this material would be satis-~

factory for base course and possibly surfacing use, The poorer
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.sand'and gravgl which is closér to~thé-boundaries with morainal
materiél and sedimentary rocks would be satisfactory for subbase
and possibly base course,

The moraine (Mo) is primarily a coarse till suitable for
use as subbase and possibly base course material,

The alluvium (All) is too silty.for any use but common
borrow,

Although the gneiss (Gn) on the west side of Rocky Moun-—
tain National Park to the north of here (from about Holzwarth's.
Ranch north) was generally found to be of too low quality to be
used as a construction material (it generally is lacking ip
strengthy zbrasion rssistance; énd resistance to weathering): thne
gneiss in_this area is of higher qualitys and could possibly be
used as crushad stone, riprap, or barrier stone. It would perform
most sétisfacto“ily as subbase of\base matepial.protectedlby:av‘
bituminous surface, An existing*quarfy iﬁ fai?ly;ﬁresthneiSS'f~
with a coarse jointing pattern liesijﬁst'dff*ihelﬁbftheééfiédge
of this photograph and is indicated by an arro& on the photograph.

The sedimentary rocks (Séd) in this aréa ars too soft to

be used as construction material, -

-
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Flight Strip 35, Photograohs 5=-10 thru 5~16
Flight Directiont MNorthwest to Southwest

Photographs 5-10y 5=12 and 5-14

The best source of gquality construction ﬁaterial on these
photographs is the large basalt {Bas) flow forming the top of
Table Mountain, In spite of the height of this deposit; access
would not be too difficult ffom the west side., This material would
' be suitable for riprap or barrier stonesy and if 6rushed, would ﬁake
excellent surfacing aggregate.

| The basalt (Bas) in the soutﬁeastérn corner of Photograéh
5=14 is part of a larger flow of excellent material which if fully
described for Photograph 5-18, Flight Sirip 36.

The sand and gravel (SG) in the small pocket on Photograph
5-10 is a‘s§1ty sand and fine gravel, Much of the best material
in this deposit has already been removed for local use., The re-
maining yardage is not sufficient for this to be considered a
worthwhile source, If the material were to be used, it would be
satisfactory for subbase or possibly base course,

The sand and gravel (SG) in the southeastern corner of
Photograph 5-14 ié part of a large deposit of very good material
which is fully described for Photograph 5-18, Flight Stfip 35,

The alluvium (A11) .on Phoéographs 5-10 and 5-14 is too
silty to be used for anything but commén borrow. However, thesé
‘deposits could possibly be stripped to a depth of about one foot

"to obtain topsoil,
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The gneiss (Gn) at the south edge of Photograph 5-14 is
fully described for Photograph 5-20, Flight Strip 36.

The sedimentary rocks (Sed) on these photographs are
shalesy siltstones and fine-grained conglomeratess; all of ﬁhich
are too soft to be of use as construction materials.,

Photogranh 5-16

The materials on this photograph are described for Photo-

. graph 5-20, Flight Strip 36.

Flight Strip 36, Photographs 5~17 thru 5-25
Flight Directiont Northeast to Southwest

Photographs 5-18, 5-20

The large sand and gravel (SG) deposit which comprises
Sunset Point and vicinity is one of the best deposits in the Rockﬁ
Mountain National Park area. It has already been worked extensively
for use in construction of Granby Reservoirs and much of the exca-~
vation séar has ﬁealed enough so that it is barely recognizable
from the road. Howevery considerable further yardaze could be
removed along the eastern edge of the deposit in a position which

is hidden from the road. The best approach would be to extend the

existing pit which is located just south of Granby Dam, The material-

is suitable for base course or surfacings and, if washady could be
used for concrete aggregate.

The basalt (Bas) adjacent to this sand and gravel deposit
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would be an excellent source of crushed stones riprap, or barrier
stone, Existing quarries; on the government road along the river,
show a very hardy excellent rock with a joint pattern suitable for
the production of riprap or barrier stone,

There is also some sand and gravel (SG) shovm in terraces

along the Colorado River and in a small tributary valley in the

southeastern part of Photograph 5-18, The Colorado River terraces
are composed of fairly clean sand and gravel suitable for subbase,
base, and possibly surfacing, The tfibutéry gravels appear to'bg

somewhat more silty and would be suitable for subbase and possibly
base course use,

Near the southern edge of Photograph 5<20 there is a smzll
deposit of sand and gravel (SG) on the west side of the road which
could provide some good aggregate 1f the road were straightened
or the slope laid back. This deﬁosit consists of a fairly clean
sand and gravel suitable for use as subbase.cor base,

The silty zlluvium (A11) on these photogréphs is overléin
by about one foot of toﬁsoil wvhich could be obtained by stripping.
The alluﬁium-is_suitable only for common borrow,

The gheiss (Gn) in this area could possibly befusedlfor
purposes such as riprap or crushed stoney, but it has a fairly low
resistance to weathering, There probably would be little reason
to quarry it with the excellent deposits of basslt and gravel being
g0 hear. ‘The same probably also holds true fof the small deposit
of gneissic talus (Ta) next to the road in the soﬁtheastern_portion

L

of Photograph 5~20,

[ LA
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The colluvium (Coll) at the southern edge of Photograph
5=20 is a poorly graded detritus derived from the gneiss bedrock,
This material is too dirty for use for anything but dcmmon borrow,

The sedimentary rocks (Sed) on these photographs consist
of shales, siltstoneé, and fine—grainéd conglomerates which are
too soft_to be used as coﬁstruction materials,

Photographs 5-22 and 5~24

This area has large excellent deposits of sgnd and gravel
(SG). The most readily accessible deposit is in the low terraces
which make up the valley floor of the Colorado River, The top of
this terrace level generaily lies about 15 feet above the level
of the stream. The exisiing pit at the center of Photograph 5-24
shows about 15 feet of fairly clean well graded sand and gravel
suitable for base or surfacing esggregate. If washed,; this material
would prcbably be suitable for use as-conprete aggregate,.

The terrace remnant in the southwest corner of Photograph
5-24 (centinues on ﬁo 5-22) rises to a height of nearly 200 feét
above the river. This is a tremendous sourée of sanéd and gravel
which appears to be of good quality. Zxposures at the edge of
the timber near the top of this depqsit at the southern edge of
Photograph 5-~24 show a fairly clean sénd and gravel up to six
incﬁes in size. This material would be suitable for subbase or
base course and probably for surfacing.

There is a small deposit of volcanic rock (Vol) on Photo-

graph 5-24 which would be suitable for quarrying. This rock is
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similar to basalt; and could be suitable for crushed sione or
riprép énd possibly for barrier stone,

The colluvium (Coll) and alluvium (A11l) on Photograph
5=22 are both poorly graded and are good for little else but
common borrow,

The gneiss (Gn) on Photograph 5-22 has been described for
Photograph 5-20,

The sedimentery rock (Sed) on these photographs consists
of shale, siltsiones and fine-grezined conglomerate which are too

soft to be used as consiruction materials.,

Flight Strip 37, Photogranhs 5-27 thru 5=34
Flight Direction:s Northwest to Southeast

Photograph 5-28

1

The materiels in the northern half of this photograph are
described for Photograph 5-2C, Flight Stri§ 36,

The sand and gravel (SG) extending across the photograph
to the base of Dike No., 3 (Kamlooﬁ Cove) appears to be till that
has been reworked by water., It consists of a poorly graded sand
and gravel with large Eoulders on the surface., It ddes not appear
to be a very good source of constiruction materizl,

The potential volume of basalt (Baz) on the hillside ad-

- - -—3jacent to the above sand and gravel (SG) deposit is difficult to

evaluate since bedrock only peeks through a thin colluvial cover,
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This basalt would be satisfactorj for crushed stone, riprap,
and possibly barrier stone., There would be little reason to
open a quarfy‘here, howevers when excellent material can be
" taken from existing quarries just across the Colorado River to

the northwest (see Photograph 5-20, Flight Strip 36).

The moraine (Mo) on this photograph seems to be a little

‘more plastic than that found to the north in Rocky Mountain

National Park. Howevery this 4$ill still is suitable for use as
subbase or possibly base course material.

The gneiss (Gn) is similar to the other gneiss in this
area. It fé medium~grained and not highly foliateds but has
only moderate resistance to wegthering, ‘While it possibly would
be suitable for use as drushed stoney ripraps or barrier stone,
such use is probably not feasible because of the existence of
much beitter material in the area.

Photogrzoh 5-~30 and 5-32

There are no materials of particular inferest on these
photographs, The alluvium (A11) is too silty for any use but
common borrows or as a possible source of topsoil which comprises
the top foot or so of the alluvium, The other materials are
essentially the same as deécribed for Photograph 5-28.

Photograoh 5-~34

This area has not been mapped because of its relative in-

accessibility ahd because it is on private land,
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Flight Strip 38, Photographs 5-36 thru 5-47
Flight Direciiont Tast to West

Photographs 5-45 and 5-44

The main potential source of material on these pnotographs
is the deposit of sand and gravel (SG) lying along the road and
lakeshors, This matériél appears to be lateral moraine which has
been reworked by water, It varies in quality from a fairly clean
well graded sand and gravel to a mbre siltyy vpoorly graded sand
and gravel which cannot easi1y be distinguished from the adjacent
till (Mb). Many large gneiss boulders ars sca%tered over the-
surface, This sand and gravel generally is suitable.for subbaéev
and base course use,

A small area of good topsoil (TS) is noted near the eastern
edge of Photograph 5-45, This area has one to two feet of very
good topsoil, It is well hidden in the trees whers it could be
stripped of f without being exposed ﬁo the public,

The moraine (Mo) which comprises much‘of the area shown
in the photograph is a slightly plastic coarse till which would
be suitable for subbgse;and possibly for base course,

The matérials in the western portion of Photoéraph 5-45
are described for Photograph 5-28, Flight Strip 37.

Photographs 5-42 and 5-40

The fan (SG) in the centser of Photograph 5~40 is the best
potentiél sand and gravel source on the flight strip., This large
fan is composed of fairly clean sand, gravel, coboles and boulders

up to about two to three feet in diameter,  The material is suitable
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for use as subbase or base course and possibly as surfacing
aggrega%e. A pit could probably be hidden in the trees above
the road., Some material could also be obtained by laying back

the large road out to a flatter slope. Alsoy this fan continues

out under the water in the reszrvoiry and this same material

could be obtained by dredging below‘the waterline or by working
an open pit during periods of extreme low water lével.

In spite.of being only moderately resistant to weathering,
the_gneiss (Gn)‘in this area probably would be satisfactory for
crushed stoney ripraps; or barrier stone., It would perform best
as base course under a bituminous surface which would protect it
from the elements. The material could be quarried at several

sites along the existing road by widening the roadway, flattening

~the side slopesy or putting in a parking area,

The SG and Mo at the west end of Photograph 5—42 ars
described under Photograph 5-44.

Photograoh 5-38 and 5-36

There is considerable sénd and gravel (SGﬁ along Arapahoe
Creek, This material is a fairiy cleah to silty sand.and fine
gravel which would be suitable for éubbase or possibly bass course
use, Unfortunately all this materzl is located in a prime rec~
reational arza, | |

The small fan (Fan) is compfised of poorly gradsd angular
gneissié¢ fragments up %o boulder size, This material would be suit-

able for subbase,
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The gneiss (Gn) on thesé photographs is similar to that
on Photographsb5-40 and 5-42, It could be most easily quarried
along the north wall of the valley, The gneissic $alus (Ta) along
the north valley wall is the sames rocky it exists in blocks up to
. about six feet in siée. This talus could be worked at lower cost

than the gneiss bedrock if it is clean enough.

Flight Strip 39, Photogravhs 5~50 thru 5=57
Flight Direction: HNorthwest to Southsast

Photographs 5-~50 and 5-52

The materials on these photographs arse described for Photo-
graph 5-36, Flight Strip 38.

- Photogravhs 5-54 and 5-56

The sand and gravel (SG) and talus (Ta) on Photograph 5=-54
--are described for Photograph 5-36y, Flight Strip 38.
The moraine (Mo) on these photographs is a fairly thin
- coarse till, In parts of the area it is very difficult to sketch
_a boundary between the till and the adjacent gneiss (Gn), This
accounts for the question marks oﬁ Photograph 5-56. This coarse
$i1i11 could be used for subbasa and possibly base course, '
The gneiss (Gn) on these photographs is similar in quality
to that described for Photographs 5-49 and 5-42, Flight Stirip 38,
.It could be effectively quarried iﬂ several piaces'along the north

—-side of the valley,
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ROCKY WO"TAJW NATIONAL PARK

" PARKYIDS MATERIALS SURVEY

+3
LJJ
0-3 .
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"SOURC=S OF MAT=RIALS SA PL“D AND

Western Slope ' . Eastern Slope O
Pit Number ____ 7-W BPR Lab. Mo, 67-504 through 67-508
. . . and 67=-518
Flight Sirip 39 - Photograpa 5=52
LOCAL NAME, LOCATION ‘ Arapaho Bay Pit, the area below hlgh
AND GINZRAL DESCRIP— water on Lake Granby west (dovmstream)
TTON T of the proposed Arapaho Bay Dam,
. Map Coordinates — Colorado Coordinate

" System, North Zone,
290 000  ~-. 1923 625

-

AUANTITY 245,0004 oubic yerds. P
TEIs material is switable Tor subbnse,
ANALYSTS OF LABORATORY base, bituminous stabilized base,
TEST DATA, CONDITIONS surfacing, seal coat chips, and
{OF USE AND RECCGEIZN=~ concrete aggregate, The depth of

DATIONS ' - the overburden is up to 3' of silt

' : and silty sand, The material that

is available in the dry is dependent
upon the level of the lake, Less
than 5% of material is in excess of -
10" diameter with a maximum size of
24", Removal of material will be
governed by Bureau of Reclamation's
letter of August 22, 1967,
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lee No, 1:¢
0-6n
6":3'

3-113

Hole ﬁo. 23
o
48"
gn-g!?

Hole No, 3¢
0-6".
6"=111

Western Slope
Arapaho Bay Pit
7=

Log of Holes

Light brown sandy silt, few roots,
Light brown, slightly clayey sand,

Gray~brown, SIightly clayey sand and gravel,

Cobbles are sub-rounded to rounded, Gray,
silty fine sand from 6-7',

No oversize, 3-4" maximum size,

Coarser gravel and sand below 7', Cobbles

are sub-rounded to sub-angular,

No oversize but maximum is 8-10",

Dark brown silty clay, few roots, (topsoil).
Buff sand,

Gray-brown, slightly clayey sand and coarse
gravel, Cobbles are sub-angular to sub-rounded,
Water at 7',

5% oversize to 24", and 5% to 8-10",

Light brown clayey sand, few roots in top.
Gray-brown, slightly clayey sand and gravel,
Cobbles are sub-rounded to sub-angular.

Water with depth.

less than 5% oversize to 121,



Hole No, 4:

o-1?

1-10%+

Hole No, 5:
0-11

=11

" Hole No, 63
0;411
411

1-104!

—

Arapaho Bay Pit
(continued)

Light bromm clayey sand, roots in top few inches,

Light brown, slightly clayey sand and coarse
gravel, Lens of silty sand from 2i-3%',
Cobbles are sub-rounded to sub-angular,
Sandier from 8-9',

5% oversize to 18", and 5% 8-10", ¢

Light brown silty sand, few roots at top,

Gray~brown slightly clayey sand and coarse
gravel, Cobbles are sub-rounded to sub-angular,

5% oversize to 18", and 5% 8-10",

Gray silt, roots, (topsoil).
Orange~brown silty sand.

Gray-brown clean sand and coarse gravel,
Cobbles are sub-rounded to sub-angular,

Less than 5% oversize, but 5~10% 8-10",
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Project:

SHE’ET NO. 2 OF 1

“Bureau of Public Roads
Region Nine

REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS

(Sub-base, Base Course, and Base Stabilization)

Date: M'El.y T Q1 968

Rocky Mountain National Parks 1967 Survey

Submitted by::RUNyan

Name of

Gravel

Quantity Rep. Material:

Arapahoe Bay Pit

Source:
Test for: Sec, 104’ 200 Tested by: DoGo’ K.R.’ R-G-, PlB., AT,
WASHED MECHANICAL ANALYSIS, % PASSING
- Sieve| Comb. Sec. Sec. Specifications STABILOMETER
Size | Original 104 200 Degr. Sec. 104 | Sec. 200 “rr gt 240 P.S.l. Ex. Pressure
3" 83 R 80
% 69 100 100 % Moisture . 5.8
1 62 83 Density 129,0
wl 57 68 700 | 100 1060 ,
K ) ] i ¥Wt./Cu. Ft. Compacted
3/8" 46 49 70 76 Base Course
#4 37 38 51 60 |30-70 | 35-65 T-180 Method D 138.3@5,9%
#8 Subbase
#10 28 28 40 42 T-180 Method D (RSX)140.5 @ 7,2%
Q- 9 9 13 | 18 Asphalt Mix
#200 2 2 4 6 [0-15 1-10 T-167
Ll - — — Soft Particles 0 4
=P NP NP NP Fractured Faces _%
CEMENTATION ) o
P.S.1. Comp. Str. OIL DESIGN, ...

-HUBBARD FIELD
% Swell
% Abs.
Stab. Wet
Stab. .Dry
% Retained
L. A. ABRASION

Grading
100R 502,?

Sand Eg. 84

% Loss

Remarks:

Additive used SEE SHEET <3

% by C.K. E.
% used
% swell

Yest data represented on this
the samples ~ .
locaticas shown

page is limited to

from the spacific ; _
and to those locations alene,

% absarption

Stability P.S. 1.
Wet..oonoo
Ory e veveon.

% retained

DISTRIBUTION:

Region Office 1

Division Office 1

h Project Eng. 1

:‘ Lab. File 2

REPORTED BY: ekt

GPO 838 -024

e o e et d e B en ar bt o an e



Form PR-9-232
April 1965

SHEET NO.._3. oF__3

U. S DEPARTMENT OF TRANSPORTATION
Bureau of Public Roads

. o Region Nine

REPORT OF TESTS ON SURFACING AND O!L-MAT MATERIALS
{Plant-mix and Chips)

GPO 838 -024

Lab. No: 67-504‘508’ 518=Pield Sample No: - Date: May 7, 1968
Project; Rocky Mountain National Park, 1967 Survey
Name of )
Submitted By: Runyan Quantity Rep. Material: Gravel
Source: Arapahoe Bay Pit
Test for: 0il Designy etec, T:esfed by: D.Gsy K.Ruy R.Gy PoB,, A.T.
WASHED M.A. % PASSING OIL DESIGN
: 120/150 AC
Sieve | Comb. Sec. Spec’s. _—
Size | Original 200 Sec. 200 Additive Used NoOne 1%Acra 1%Line
3" 83 o %by C.K.E. 4.4 44 4.9
1% 69 ' % Used % 6.4 6.4 6,9
1 62 % Swell 0,0 0,0 0.1
u’ 57 100 100 % Absarption 2.4 1.6 1.2
%' ) ’ Stability P.S. .
3/8" 46 70 Wet ....... 187 251 243
#4 .37 51 35=65 Dry « v eonnt 239 270 23T
’ #8 % Retained . 78 93 105
10 28 40 - Specific Gravity '
. #40 9 13 ' Lobaratory 2.26 2.27 2,31
#200 2 4 | 0-10 " Theo. Max. 2,44 2,44 2,44
- % Theo, 93 93 95
gl e wt. /ou.ft. ,
Pt = compacted 143 144 146
] Yes: data ropresented on thiy
. . pags s div sited to tha samal-t
HUBBARD FIELD STATIC IMMERSION g oo no o oocifie locaiions shase ,
% Swell o1 % _ Film Retained gnd 1o thesa locations alone. Sand Equivalent
% Abs. 1.5 Additive 0 Haurs 24 Hours
Stab, Wet §66 . None 100 084 Soft Particles %
_ Stab. Dry 740 Q: B—A 100 954 :
% Retained 122 - 4 _A 100 Q8L Fractured Faces %
‘ _ (T1-PR 100 Q5.
L. A. ABRASION _ . _BS=X 100 Q54 T-101 Swell 0.3 ¢
Grading : o .
" 100R  500R SPECIFIC GRAVITY & ABS.. - Sulfate Soundness 1.0 g
% Loss R S +#4 | -#4 | Comb. ‘
Sp. Gr. 2,69 12,70 [2,70
Abs. 1.1 [ 1.5 1.3 DISTRIBUTION:
‘ _ : ] Region Office ' 1
Remarks:_____ *Percent uged by Rice Vacuum . Division Office 1
et e . : -Project Eng. 1
: _‘ S ' B - Lab. File 2
REPORTED BY: ekt
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a

1

_ROCKY

“’PA KYIDE MATER

OUNTATH P‘”TO“AL DiRK.

Toa

TALS SURVEY

S OF MATZRIALS SAMPLED AND TESTED

Western Slope |

Pit Number

-East_e_.rh. Slope [

BPR Iab.

No. 67=509 through 67~517

8-
Flight Strip 9 " Photograph 552
LOCAL NAME, LOCATION Arepaho Creek Pit, The area below
AND GINZRAL DESCRIP- lake Granby high water, upstream
TION from the proposed Arapaho Bay Dam,
Map Coordinates = Colorado Coordinate
Sys’cem, North Zone. :
288 500 - 1925 875
T
| QUANTITY ' s
pRUAS 222,000 cubic yards,

TEST DATA, CONDIT
OF USE AND R=CCGRRITN-
DATICH3

ANALYSIS OF LABORATORY
TONS

Material is suitable for subbase, base,
bituminous stabilized base, surfacing
and seal coat, aggregates.' However,
overburden strlpplng consists of up

to 5! of gray silty clay on south-
side and 1%! on. the north side, There

~is less ‘bhan 5% greater than 10"

diameter with-a maximum size of 15",
Removal of material will be subject

_to the terms of the Bureau of Reclamation

letter dated August 22, 1967, .




ﬁ/%’%z‘/@ CAFEK
N e

RO POSED Dam
S/TEe
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Hole No, 1:

o-1%!
13-5!
5-8!

8-10!

Hole No, 2:
0-4r

-7

Hole No., 3:
o-13*
133

3=1131

Hole No, 4:
0-13"

13-71

T - 7. "7 Vestern Slope
) Arapaho Creek Pit
8-%

Log of Holes

Tan clayey sand and fine gravel, few angular
oversize cobbles., Roots in top few inches,

Gray, very silty clay.
Yellow-brown slightly clayey sand,
Yellow-brown, damp, clayey sand and gravel,

. Nothing over 2" until two oversize boulders
-at 10!,

Gray silt, roots,

Gray-brown, slightly clayey sand and gravel,
Cobbles are sub-rounded to sub-angular, Water
at 4', Very silty fine sand at 6!,

Less than 5% oversize to 15",

Tan silt, roots in top few inches,

Gray very silty clay.

Yellow=brovm, slightly clayey sand and fine
gravel, Nothing over 2" in size to 7', Below
8! lenses of fine sandy clay to clayey fine sand
occur, Water at bottom,

Less than 5% oversize to 15" below 7',

Light brown slightly clayey sand, few roots at top.
Gray-brown with rust streaks, slightly clayey sand
and gravel, Cobbles are sub~rounded to sub-angular.
Water at 61,

Less than 5% oversize to 15", few over 6",




[

T o7 I RS Arapahoe Creek Pit

' (coptinued)
. ' Hole No, 5:
0;1%' Grayish;tan silt to very silty clay, few roots in top,
ot Gray-brown slightly élayey sand and fine gravel,
' Nothing over 2", |
:‘ =11 Yellow-brown slightly clayey sand and’ gravel.
T Cobbles are sub-rounded to sub-angular, Water
at bottom, ’ .
No over#izé, 6;8" maximum,
Hole No, 6:
o-13! " Tan silty clay, roots at ‘top.
13-4 Light browm claye& sand and gravel,
No oversize, few cobbles to 3-4",
4-9! Gray, slightly clayey, wet sand‘ and gravel,

cobbles are sub-rounded, Water seeping in at 6%—'.
‘ No oversize, 5-6" maximum, . ‘ -

9-10%! Yellow-browvm clayey sand.

—

e - - - e



SHEET NO. 1 OF 3

Form PR-9-230 R = U, S DEPARTMENT OF- COMMERCE
_ April 1965 < -Bureau of Public Roads
. Region Nine
' - REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS

(Separate Test Hole Gradation, L. L., and P. I.)

Lab. No: 67—509-517-? Figld Sample Notﬂ ] i . . Date: Mav 3, 1968

Project: Rocky Mountsein National Park, 1987 Sur_yay

o : "Name of
Submitted by: ‘Runyan Quantity Rep. Material Gravel
Source: Arapahoe Creek Pit
Test for: Gradation’ L.IJ. &'. P.Io Tested by: KcR.’ R.G,’ D.G,

’ : WASHED MECHANICAL ANALYSIS, % PASSING
Sieve ,67=509 _67-510 67-511 67=512 6A7-513 6K7=514 £7-515- 67=516 £7-517

*

Size Hole #1 Hole #2 Hole #3 Hole #4 Hole #5 Hole #5 Hola #6 Hole - #0 f ]
3" 86 93 82 84 91 95
1% 74 78 69 82 k] 17
1" 97 €6 73 £5 79 16 64
w |92 59 68 60 100 76 66 56
yl" .
8" | ¢g 44 54 47 94 65 46 44
#4 52 33 44 37 _69 52 36 34 100
#8
#10 45 24 37 29 43 40 30 26 100
#0 | op 11 18 15 18 15 14 12 100
#2009 1 5 6 6 4 5 6 98
[ T -— p— — — - - 23 43
e wp TP WP | WP TP NP NP 5 14
REMARKS: * Soils Classification =,A—7-6 (14)
DISTRIBUTION:

Region Office ]
Division Office 1

Project Eng. 1
. Lab. File . 2
est aara {epye sttad o fhl! ‘
; Page is fimiléd ta fhe Sampley -
i " from fhg specmc ‘lccahans showq : ‘
%nd to those locakions léhe, - . REFORTED BY:_AM—P—Q—L

GPO 8495-4680



Form PR-9-231
Rev. April 1965

. , - ’ C ' : SHE:ET NO, oF 3
U. SCDEPARTMENT OF TRANSPORTATION
. Bureau of Public Roads
. ' Region Nine _
REPORT OF TESTS ON SURFACING AND OfiL-MAT MATERIALS

(Sub-base, Base Course, and Base Stabilization)
Lab. No: 67"509-516—]? Field Sample No: Date:_ YBY 37 1968
pmh;“ Rocky Mountain National Park, 1967 Survey °

' Mame of

Submitted by:! D’R‘ Ru'nyan Quantity Rep. Material: Gravel

Ara.paho Creek Pit

Source:
Test for: Sec. 104’ 200 Tested by: R.G. 9 D.G. ’ K-Ro ’ & P.B'
WASHED MECHANICAL ANALYSIS, % PASSING
Sieve|{ Comb. 16ezi Sec. Specifications STABILOMETER
Size | Original 200 Degr. Sec. 104 | sec. 200 “R" at 400 P.s.1. Ex. Pressure
3 90 R 80
1% 86 700 100 % Moisture - 6.1
" 76 90 Density 1 36.0
w | 10 11 190 100 - 100
%' : Wt./Cu. Ft. Compacted
3/8" 55 59 69 75 Base Course -
44 43 46 52 62 |30-70 |35-65 T-180 Method 0 140.9 @ 6,75
#8 43 Subbase - . ,.4-
‘ 410 34 35 41 . 48 T-180 Method D (REX)143,1 @ 5,5%
#40 16 16 19 27 Asphalt Mix
#200 5 5 7 11 0-15 0-~10 T-167
[ Y - —_ - — Soft Particles 1 %
P.1. NP np NP NP Fractured Faces ] 92 % .
. Test data reprasentad on this
CEMENTATION ) L, page is fimited fo tha samplas
P.S.I. Comp. Str.___ 95 OIL DESIGN from tha spscific locations shown

HUBBARD FIELD

and to those locations alone.

See Sheet No, 3

% Swell Additive used
% Abs, % by C.K. E.
Stob. Wet % used
Stab. Dry % swell
% Retained % absorption -
L. A. ABRASION Stability P.S. 1. _
Grading Wet.......
A 100R SO00R Dry ..ot
% Lass 36 % tetained
Sand Eq. 38
Remarks: DISTRIBUTION:
‘Region Office — 1
. Division Office 1
i Project Eng. 1
Lab. File : 2
REPORTED BY: ekt

GPO 838-024



Form PR-9-232
April 1965

—

LA

SHEET NO % ~OF__ 3

U S DEPARTMENT OF TRANSPORTATION
Bureau of Public Roads
Region Nine

REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS

(Plant-mix and Chips)

May 3, 1968

Lub.No: 67-509_516_P Field Sample No: Date:
 Project,_ROCKY Mountain National Park, 1967 Survey
. Nome of
Submitted By: D.R. Runyan Quantity Rep. Moterial: Gravel

Arapaho Creek Pit

Source:
Test for: Sec, 217 & 313 Tested by: AT, 9 K.R. ’ D.G, 9 R.G. 9 & P.B.
WASHED M.A. % PASSING OIL DESIGN
- 120/150 AC
Sieve | Comb. ‘Sec. Spec’s. L ————
Size | Original | 200 Sec. Additive Used ~ _NON®  {dfcra _1%Lime
3 | 90 % by C. K. E. 543 5.3 5 4
1% 86 % Used 6,3 6.3 6.4
1” | 76 % Swell 0.2 0,2 0.2
u' 70 100 100 % Absorption T.0 1.6 T
K Stability P.S. L. . B
_ 3/8"[ 55 69 Wet ..o 266 345 235
#4 43 52 35-65 _ Dry..con.. 510 262 245
5 . 48 43 % Retained 125 132 96
#10 34 41 Specific Gravity
#a0 |16 19 - Laboratory o059 2,29 2,30
_#200 5 : 7 0-10 Theo. Max. 243 2,43 2,43
' % Theo. 94 aA 95
L.b)  — —_— wt,/cu.ft. ‘ -
P.I.[_ NP Np -~ compacted 146 147 146 -

HUBBARD FIBL% STATIC IMMERSION

% Swell % Film Retained Sand Equivalent
"% Abs, 2.9 Additive 0 Hours 24 Hours '
Stab. Wet 940 None™ 100 954 Soft Particles %
Stab. Dry 1965 : 0.,5=-A 100 S5+
% Retained 48 1=A 100 CR+ Fractured Faces . %
> 1-PB 100 - 95+ '
L. A. ABRASION - RS-K - 100 95+ T-101 Swell None ¢ .
Grading
100R SOOR SPECIFIC GRAVITY & ABS. Sulfate Soundness 2 %
% Loss : + #4 - #4 Comb.
Sp. Gr. | 2,7312,73 |2.73
Abs. 1,211.3 [1.3 DISTRIBUTION:
_ Region Office 1
Remarks: Test data reprasented cn this Division Office‘ ]
_ page is limited jo tho samples Project Eng. T__
-‘ - no"n l'lr:" 3PS clnc xac:-hox:s shown Lob. File -2
~. ekt

REPORTED BY:

GPO 838 -024
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_ROCKY;*

TATY

MATTONAL DPaRX

r's t- B -

PAQF”IDE MA ERTALQ SUDVWY

.SOURCZS OF MATIRIALS .S:MPLED AND TESTID

' Western Slope [X

Eastern Slope [)

'Pit Numboer Q=

Flight Strip 34 -

BPR Lab. No. 67-497 through 67-503

Photograph _ 5-6

LOCAL N#M%E, LOCATION
AND GENERAL DESCRIP-
TION

Cutthroat Bay Pit, a point below Lake Granby
high water forming the west side of Cut--
throat Bay, west of the Granby pumping plant.
Yap Coordinates - Colorado Coordlnate

System,; North Zone.

311000 = 1894 000

LQUANTITY

145,000 cubic yards "indicated",

ANALYSIS OF LABORATORY
TRST DATA, CONDITIOCHNS
OF UST AND RECCMIZN-
DATIONS

As indicated by test results, Holes 4 & 5are of
poor material, This material is located at
west edge of pit limits could be excluded in
excavation, thereby raising the quality of the
material in the rest of the pit, However, this

would decrease the quantity of material available, The tests indicate
that 52% of w4 material was wasted in order to meet the specification
-~ for base material, If the material surrounding Holes 4 and 5 were
excluded, the amount of =#4 material that has to be Wasbed Would be
lowered cons1deLab1y. :

Excluding Holes 4 and 5, this material probably is suitable for sub-
base, base, and bituminous stabilized base agsregate., This material
‘could probably be used for concrete aggregate if the material from
Holes 4 and 5 were excluded and some of the =4 material wasted.

(continued)




.- i B b
s - M . [y

(continued) .7 | .

The use of this aggregate with asphaltic material might require an
anti-stripping agent such as hydrated lime or acra, A clayey
overburden up to 6' would have to be removed; and 10-15% of the
material is in excess of 10" with a maxinum size of 1/3 cubic
yard, laterial removed will be subject to terms set in Bureau of
Reclamatiorn's August 22, 1967, letter,

Amount of material available will depend on the lake level,

e
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Hole No, 1: -

0-4"
4"-6 '

6-11%1

Hole No, 2:
0-1%J

13-4

4-111

Hole No., 3¢
O—t%'

1
1593

VHole No, 4:
O=11,

141

1

-
i

Western Slope
Cutthroat Bay Pit
9-W

Log of Holes

* Dark brown silty clay, roots (topsoil).

Brown, silty plastic clay,

Gray-brown clayey sand and gravel, Cobbles

rounded to sub-rounded.,

5-10% oversize to 15",

Brown silty clay, roots in top~few inches,

Light brown very sandy ciay gréding d ovnward
into clayey sand and gravel,

Gray-brown clayey sand grading downward into
damp, slightly clayey sand and gravel, Cobbles
_are sub-rounded, Water in very bottom,

5% oversize to 18", 10-15% of the oversize
between 4-8", ' '

Brovm silty and sandy clay with roots at top.

Light brown clayey~éand and coarse gravel, Cobbles

are sub-rounded to sub-angular,

Up to 25% oversize to 1/3 cubic yard.

Brown silty clay, roots in top few inches,

Light brown clayey sand to very sandy clay.



.y

Cutthroat Bay Pit
(continued)

Hole No, 4: (continued)
4-113'  Gray-brown very sandy clay to clayey sand and
' gravel, Clay is gray and very plastic, Very
clayey from 6-8', Slightly cleaner below 87,
Water at 11!,
5% oversize to 18",
Hole No, 5:
0-6" Dark brown silty clay, roots, (topsoil),
6"-5' Browvn silty clay,., Caliche at base,

5-6%!' - Light brown, very sandy and gravelly clay.
Cobbles are sub-rounded,

No oversize,

63-10'  Gray-brown slightly clayey sand and gravel,
: Cobbles are sub=-rounded, #

Less than 5% oversize to 18", but up to 15%
oversize between 9-10',

Hole No, 6:
0-11 Brown silty and sandy clay, roots at top,
1-94 Light brown clayey sand and coarse gravel,
Becomes slightly cleaner with depth., Cobbles

are sub-rounded,

10~15% oversize to 24",



Form PR-9-230
April 1965

_U.S. DEPARTMENT OF COMMERCE
Bureau of Public Roads

-

Region Nine

SHEET NO. | OF

.q>

REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
(Separate Test Hole Gradation, L. L., and P. |.)

April 11, 1968

Lab. No: 67—491—"‘)02—? Field Sample No: Date:
Project: Rocky Mountain National Park, 1967 Survev'
M . Name of
Submitted by: Runyan Quantity Rep. Material Gravel
Source: Cutthroat Bay Pit
Test for: Gradation, L.L., P.L. Tested by: R.G.y D.G., V.M.
WASHED MECHANICAL ANALYSIS, % PASSING
Sieve 67~497 67-498 67-499 67-500 67=501  67-502
Size Hole #1 Hole #2 Hole #3 Hole #4 Hole #5 Hole #6 Hole #7 Hole #8 Comb.
3 68 82 88 | 84 80 854 84
w61 72 73 85 A3 68 723
Lig¢ 56 . 66 68 82 56 62 7Q
w |52 64 65 | 79 54 58 67
Y ) /
g | 46 57 58 69 48 51 / 59
#4 40 50 51 57 41 44 // 50
#8 )
#10 34 39 39 49 34 33 ' 40
.#40 14 13 14 35 18 14. 19
#g200| [ 5 6 25 11 5 10
Ll 23 23 24 37 31 24 28
P 2 2 3 20 11 3 10
REMARKS:

Test data represented on this
Page is fimifed to the samplas
from the spacific locations shown
and to those locations alone

DISTRIBUTION:

Region Office 1
Division Office 1
Project Eng. 1
Lab. File )
ekt

REPORTED BY:

GPO 849-460

=9
)



2 OF 4

SHEET NO

Form PR-9-230 ‘ R U.S. DEPARTMENT OF COMMERCE N ‘
April 1965 . TN e = .~ ~ Bureau of Public Roads - ”
o Region Nine »
. REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
. (Separate Test Hole Gradation, L. L., and P. |.)
Lab. No:67~503-P . Field Sample No: o e Date: April 11, 1968

Proiect: _ Rocky Mountain National Park, 1967 Survey

Name of
" Submittéd by: Runyan Quontity Rep. Moterio!l Ovarburden
Source: Cutthroat Bay Pit
Test for:  Gradationsy L.L, & P.T. Tested by:

WASHED MECHANICAL ANALYSIS, % PASSING

Sieve 67—503 7
" Size Hole #1 Hole #2 Hole #3 Hole #4 Hole #5 Hole #6 Hole #7 Hole #8 Comb.

3 ;

15"

1

%"

%

3/8"

#4 100 .

#8 o

#10 | 99

. #40 | 96 _ 1
' #200| 82 ‘ )
L.t 37
Pl 16
REMARKS:
DISTRIBUTION:
Region Office 1
Division Office l
Project Eng. 1
Lab. File )
Test data rep,.. . : '
: ::::‘ ’;;s hm:Z;Serrii ::m’phli:s ‘ REPORTED BY: akt
and 1o 2 specific locahong shown

| GPO 849-460



Form PR-9-231
Rev, April 1965

U.S. DEPARTMENT OF TR

W

Bureau of Public Roads
Region Nine

ANSPORTATION.

N TS 7

~w

SHEET NO._3 oF 4

REPORT OF TESTS ON SURFACING. AND OIL-MAT MATERIALS

. (Sub-base, Base Course, and Base Stabilization)

" Lab. No: 67-497~502-P Fi- 1d Sample No:

Date: April-11, 1968

Récky Mountain National Parky, 1967 Survey

Project:

Submitted by:: Runyan

Cutthroat Bay Pit

Quantity Rep.

- Name of

Material:

Gravel

Source:

Test for:

Sec, 104, 200, Degradation

Compactiony L.A. Abrasion
WASHED MECHANICAL ANALYSIS, % PASSING

Sieve| Comb. Sec. Sec. Specifications
Size | Original 104 200 Degr. Sec. 104 Sec. 200
3" 81
w73 [do00% 100
L 70 93
% 67 84 100%x* 100
%"
3859 | 66 70 77
#4 50 55 50 62. 30=7Q | 35-45
#8
. #10 40 43 37 48
40 19 21 18 25
#2000 10 11 9 12 0-15 0-10
‘L 28 25 - 24 0=25
P.I.| 10 7 NP . - 6 0-5
CEMENTATION
OIL DESIGN

P.S.1. Comp. Str____ 19

HUBBARD -FIELD

Additive used

T;zsfed by: R°G07 DoGoy voM.y K.-R.

STABILOMETER

“R" at O P.S.I. Ex. Press
R 2f§ec | 5%3 3ec.?d§6
% Moisture 2.3 (.2
Density 134.0 132,.6

Wt./Cuy. Ft. Compacted
Bose Course

T-180 Method D  140,7 @ 6;5%

Subbase

T-180 Method D (Rev.) 137.6 @ 7,1%
Asphalt Mix

T-167

2 %
80 %

Soft Particles

Fractured Faces

SEE SHERT NO. 4

% Swell —
% Abs. % by C. K. E.
Stab. Wet % used ..
Stab. Dry % swell Test da?al feprdese"‘e: on 'h;‘,__
. . page is limited to the samplo
% Retained % ub.sc..')rphon from the specific locations showr'
. L. A. ABRASION Stability P.S. 1. and fo those lucations alona.
Grading Wet.......
100R  500R Dry evvvens
% Loss 42 % retained
Sand Eq.
Romarks: This gzadation‘was obtained by crushing all of DISTRIBUTION: .
the +13™ material to -~15" material, Region Office 1
** This gradation was obtained by wasting 52% Division Office 1
1 of the —7#4 material, . Project Eng. 1
' Lab. File 2

REPORTED BY:

ekt

GPO 838 -024




Form PR.9-232
April 1965

i

N e 1 Sy .
. “ sweet no.._ 4 OF. 4

U S DEPARTMFNT OF TRANSPORTATION
Bureau of Public Roads

. ' : Region Nine :

REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
(Plant-mix and Chips)

Lab. No: 67“497-502‘13 Field Sample No: - g Dote:  ApTil 11, 1 968
Project: Rocky Mountain National Parks 1967 Surve,f

’ Name of
Submitted By: Runyan Quantity Rep. — Material: Gra’vel

Source: Cutthroat Bay Pit

Test for: 0i1 Design, Stat, Immersion, Tested by:- D.G.’ R.R.’ AoTo) R.Go, K.R.
‘ Specific Gravity

WASHED M. A. % PASSING : OIL DESIGN
- 120/150 AC
Sieve | Comb. Sec. Spec’s. - .
Size | Original 200 Sec. Additive Used None 1%Lime 1%Acra
3" 81 % by C.K.E. 4,2 5,2 4,3
% 73 %Used X 8,3 _ 9.2 8.3
70 ~ % Swell 1.0 0,8 0.7
%' 67 - 100 1100 % Absorption 3.8 2.8 2.3
173 : Stability P.S.I.. ’
38" 59 70 35-65 Wet . ooon.. 102 167 165
#4 50 50 Dry .cocn. 195 207 225
. i8 % Retained 52 81 73
o 40 37 Specific Gravity
#a0 |19 18 Laboratory 2,23 2,26 2.26
200,10 9 0-10 ‘ Theo. Max. 2,33 2,33 _ 2,33
. ' % Theo. 96 97 97
Ly 28 - wt, /ou. ft.
Pl 70 NP compacted 141 143 142
Test data represented on this
Page is limited to tha samples
HUBBARD FJELD STATIC IMMERSION  from the specific locations shown
% Swell 3. % Film Retained 8™ 1o those locations alone. Sond Equivalent __..___34 .
% Abs. 7.6 Additive 0 Hours 24 Hours
Stab. Wet 400 Nane 100 95+ Soft Particles
Steb. Dry 2210 0,5=A - 100 95+
% Retained 18 1=A 100 05+ " Fractured Faoces
- 1-PB 100 95+ . :
L. A. ABRASION RSK 100 95+ T-101 Swell 0.7
" Grading : _ o
100R -SOOR SPECIFIC GRAVITY & ABS, : Sulfate Soundness 3
% Loss : + #4 - #4 Comb.
" Sp. Gr. |2.69 2,069 | 2,69
Abs. 1.3 2.0 1.7 DISTRIBUTION:
a Region Office 1
Remarks: ) i - : Division Office 1
* Parcent used bv Rice Vacuum Praject Eng. 1
_. Lab. File 2
REPORTED BY: ekt

' GPO 838 -0624

%
%
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ROCKY MOMTATN TTA‘Z‘LO’HL DARYK

[ LS [ ) ) e

PARKYIDE MATERTALS SURVEY

. .SOURCIS OF MATZRIALS SAMPLED AND TISTED

Testern Slops E) A a Eastern.SIOpe.[j.
Pit Number 13- BPR Lab. Mo, 67-489 through 67-496
Flight Strip 30 |  Photograph - 2-48

LOCAL NAME, rocamTon | Cemetery Pit, 400'+ south of RINP

AND GENERAL DESCRIP- Westside Maintenance yard and north

|rION _ of Grand Lake Cemetery, A
- | Map-Coordinates - Colorado Coordlnate

. System, Noruh Zove.'

338 625 - 1905 750

| mTm | A
QUANTITY 201,000 cubic yards.

ANALYSTS OF LABORATORY This material is suitable for subbase,

TRST DATA, CONDITIONS as too much material would be wasted
OF R &ﬁi pab G2l - for base, or asphaltic surfacing aggregates,
DATIOﬁSA - The gradation for subbase was obtained

by wasting 29% of the total pit.

Test holes indicate up to 2' of sandy
" ¢lay or silt overburden, 5-10% of
material is in excess of 10", with
max1mun size of % cubic yerd,
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Hole No., 1:

0-2!

2~31

Hole No, 2:
, 0=2¢

2-91

Hole No. 3:
0-6"
6"-141

13-10"

Western Slope
Cemetery Pit

13-W

Log of Holes

Light brown, very clayey sand and gravel,
Roots in top 6",

‘Gray-brown, clean sand and gravel, Cobbles
are sub-rounded.

No oversize, 6" maximum size,

Gray-brown, clayey sand and coarser gravel,
Cobbles are mainly sub-rounded, Becomes
damper and less coarse toward bottom,

Less than 5% oversize to 15—18d.

Light brown, sandy clay, roots in top 6",

Gray-brown, clayey sand and gravel, Cobbles
are sub-angular to sub-rounded,

" Less than 5% oversize to 15-18",

Dark browm sandy clay, roots, (topsoil),

Light brown clayey silt.

§

Gray-brown, clayey sand and gravel; Clear in

top few inches, Cobbles are sub-angular to
sub-rounded, Material very spottys; becomes

cleaner below 6!, Clayey silt at very bottom,

5-10% oversize to 1-% cubic yard.

A 4 ETRS ann Pt 5 oSy el
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Hole No, 4:
WY

15-2

m‘r—n
iR

N
N‘H
1.
<

Hole No, 5:

0_6!1

6"-10L"

Hole No, 6:
0-6"
6"=3"
3183

Hole No, T:
0-6"
6"-31
3=-7'

-

B wlas

Cemetery Pit
(continued)

Light brovm clayey silt, r~ots in top 6",
Gray sandy silt with some gravel to 6".

Gray-~brown clayey sand and gravel, Cobbles

are sub-rounded to sub-angular, Izterial is
spotty, but in general quite dirty; coarser

and cleaner toward bottom, ’

- Less than 5% oversize to 18",

Light brown sandy clay, roots, (topsoil).
Gray-brown, clayey sand and gravel to sandy

silt, Cobbles are sub-rounded to sub-angular,
Clean layer at T',

-
F

Less than 5% oversize to 1/3 cubic yard.

Brown sandy clay, roots, (topsoil).
Light brown silty sand, no gravel,

Light gray-brown, slightly clayey sand and
fine gravel, Nothing over 1",

Brown sandy clay roots, {topsoil),
Light brown clayey sand,

Gray-brown clayey sand and gravel, Cobbles are

sub-rounded to sub-angular,
5% oversize to 15",

Gray-brown, clean sand and fine gravel, Little
over 1", Water seepage at bottom of hole,



..SHEET NO._

" U’S. DEPARTMENT OF COMMERCE
Bureau of Public Roads
Region Nine

REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
~ (Separate Test Hole Gradation; L. L., and P. I.)

Form PR.9-230
April 1965

Lab. No: 67"'489“496_P Field Somple No: Date: Mav 3, 1968
Project:__ Rocky WMountain National Parks 1967 Survey
’ Nome of
Submitted by: Runya,n Quontity Rep. Moterial Gravel
Source: Cemetery Pit
Test for: Gradation, L.L. & P.T. Tested by: D.G., A.T., R.G., X.R,
WASHED MECHANICAL ANALYSIS, % PASSING
Sieve0T=489 67490 67-491 67-492 67-493 {7~496 (7=494 67495
Size Hole #1 Hole #2 Hole #3 Hole #4 Hole #5 Hole #6 Hole #7 Hole#3 Comb.
3" 1 95 92 | 93 95 84 94
w95 | o2 81 | of a0 86
w92 | .88 18 | 87 87 80 80
w89 | 85 | 74 | 84 | 86 100 |79 78
yz'. .,'; .
3/8" 84 79 69 78 82 98 174 3 13
v 19 74 64 | 74 78| 95 68 pB 68
#8 ‘
‘ . #10 72 66 59 70 72 87 58 7 61
#40 47 4 36 48 48 55 24 38 39
#200( 21 18 15 23 13 5 5 4 14
L.L. — - ~— - - - — - —
P.1 NP NP NP NP NP NP NP NP NP
REMARKS:
DISTRIBUTION:
Region Office 1
csented on this Division Office
Test d,a'a.re.?vds‘:“:he samples Project Eng. 1
page 15 '.m:\Hj i6c locations showh Lab. File 5
fw: :het‘wspvc‘\‘ ations alond. :
and to those oc
ekt

REPORTED BY:

GPO 849-480



Form PR.9-231
Rev. April 1965 L . \ .
. < e N ,::1:' » - -t : IS

- SHEET NO._2 orF_2
u. s. DEPARTMENT OF TRANSPORTATION
Bureau of Public Roads
. Region Nine,
' REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
. (Sub base, Base Course, and Base Stubnllzuhon) .
Lab. No: 67-489—496-P Field Sample No: Date: May 3’ 1968
Project: Rocky Mountain Nat'l, Park, 1967 Survey
. “ - Name of
Submitted by: | Runyan . Quantity Rep. Moterial: Gravel
Source: Cemetery Plt
Test for: Sec. 104 Tested by: D.G., A.T., R'G" K‘R‘
WASHED MECHANICAL ANALYSIS, % PASSING
Sieve| Comb. Sec. Sec. Specifications STABILOMETER
Size | Original 104 » Degr. ec. 104 | Sec. “R" at P.S.1. Ex. Pressure
3" 94 R
| 86 100 % Moisture
| A 80 90 "Density
;/‘n "8 82 .
KB ! Wi./Cu. Ft. Compacted .
3/8" 73 12 Base Course
#a | 68 63 30-70 T-180 Method D
, #8 Subbase
. s0 | 61 55 T-180 Method D¥R2%.)139,4 @ 6,0%
#40 39 34 Asphalt Mix
#200( 14 13 0-15 T-167
N e — Soft Particles %
P.1. NP NP Fractured Faces %
CEMENTATION
P.S. 1. Comp. Str. OIL DESIGN
HUBBARD FIELD
% Swell Additive used
% Abs. % by C.K. E. Test data represented on this
Stab. Wet % used page is kmited to the samples
Stab. Dry % swell from tha spacific locations shown
% Retained % absorption and to those locations alona.
L. A. ABRASION Stability P.S.1I.
Grading Wet.......
100R  500R Ory »ovnee
% Loss % retained
Sand Eq.
Remorks: * This gradation was obtained by wasting 43% of DISTRIBUTION:
the original -74 material . Regian Office 1
. . . . Division Office ___;,___
:&OTE: Did not design for Sec, 200 due to the large Project Eng. SN
amount of waste that would have been required. Lab. File : 5
REPORTED BY: AMO

GPO B3B8-024 -






ROCKY MOUWTAIN NATTIONAT PARX

[k i

N -

PARKYTIDE MATERIALS SURVHEY

RS

 _SOURCZS OF MATERTALS.SAMPLED AND TESTED

, Westefd.SIOpe 3 " Bastern Slope [j‘
Pit Numoer ____14-W, BPR Lab. No. 67-463 through 67-467
Flight Sirip 30 Photograph 248
: : : Harbison Pit, an existing pit south of
LOCAL NaE, LOCATION Harbison Weadows, located 4 miles west of -
AND GENTRAL DESCRIP- U.S. Highway 34. ' A :
TION A Vap Coordinates - Colorado Coordinate

System, North Zone,

1340 500 - - 1905 000

| QUANTITY | |
. 75,000+ cubic yards.,

ANALYSIS OF LABORATORY| This material is suitable for only subbase,

TEST DATA, CONDITIONS and wasting 16% of the total pit would be

OF USE AND R=CCGIRZN- required to make subbase,

DATICNS Stripping of agproximately 1! would be
required and 5% of the material is in excess

of 10", with a maximum size of % cubic yard,
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Western Slope
Harbison Pit
14~

Log of Holes

Hole No, 1:

0—(+)5' Tan clayey sand and gravel, Cobbles are sub-
angular to sub-rounded,

5% oversize to 18",
Represents 17! high pit face,
Hole No, 2:
041+ Brovm clayey sand and gravel, Very spotty with
a few lumps of sandy clay, Cobbles are sub-
angular (larger sizes) to sub-rounded (smaller
sizes)., . »
5-10% oversize decreasing with depth., 24" meximum size,
449" Gray clean sand with some rounded gravel,

Hole No, 3:

o-4! Brown to dark gray, clayey sand and gravel to
sandy clay, Wood fragments (fill),

4-91 Gray-brovm, clean sand and fine gravel, Free
water at 8%' but not particularly damp above,

Hole No, 4:

o-6" Dark brown sandy clay, roots (topsoil).
6"-3%' Light brown clean sand and gravel, Cobbles are

sub-rounded,
No oversize, maximum 3-4",

31-11'  Same but gray-brown, Half inch layers of fine
gravel in clayey matrix at bottom,



Hole No. 5:
0-6"

6"_9 L ]

Hole No, 6:
0-23'

21-10!

Harbison Pit
(continued)

Dark brown sandy, clay, roots,'(topsoil).

Light brown clayey sand and gravel, Cobbles
are sub-angular,

5-10% oversize to % cubic yard.

Light brown clayey silt, Roots appear in upper 6",

' Gray-brovm clayey sand and gravel, Cobbles are

sub-angular (larger sizes) to sub-rounded (smaller
sizes), Becomes damper with depth, Small
amount of seepage 1-2' above bottom,

5% oversize to 24",



Form PR-9.230

April 1965

L

SHEET NO

"¢ = y:S DEPARTMENT' OF COMMERCE
! Bureau of Public Roads
Region Nine

REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
(Separate Test Hole Gradation, L. L., and P. I.)

May 8, 1968

Field Sample No: S Date:

Lob. No: 67=463=A67=P

Project: Rocky Mountain National Park, 1967 Survey

Submitted by:

Name of

Material Gravel

Runyan Quantity Rep.

Harbinson Pi%

Source:
Test for: Gradationy L.L. & P.T, Tested by: _R.G.y A,T.y R.R., ¥.R., D.C,
WASHED MECHANICAL ANALYSIS, % PASSING
Sieve OT=463 67-464 67-468 67-465 67-466 67-467
Size Hole #1 Hole #2 Hole #3 Hole #4 Hole #5 Hole #6 Hole #7 Hole #8 Comb.
1w [ 85 96 92 83 82 89
1 83 93 89 81 77 84
% 79 90 85 78 5 81
%"
e | (1 84 100 78 72 67 75
#4 65 18 94 il 66 60 48
#8
@ = 69 86 58 58 52 =0
#a0 | 37 36 | 38 15 34 31 32
#2004 17 9 1 1 14 1= 1o
PR - — —_— — - -— -l
P.1 NP NP NP NP NP NP P
REMARKS:
DISTRIBUTION:
Region Office 1
Division Office 1
Project Eng. 1
: Lab. File 2
Fest data represented on this
Pagd i3 limited lo the samplas )
REPORTED By:__ek?

from the apecitic Jocafions shown
#Ad 10, thesa locationieions.,

GPO 849-460



Lunm FR-7-£314

Rev. April 1965

~

S
"™ SHEET NO. 2

OoF

U. S."DEPARTMENT OF TRANSPORTATION
Bureau of Public Roads
, Region Nine

REPOR'I: OF TESTS ON SURFACING AND OIL-MAT MATERIALS

(Sub-base, Base Course, and Base Stabilization)

Lab. No: 67_453"467_P vFieId Sample No: e Date:__ Mayv 8, 1968 .
Project: Rocky Mountain National Parky 1967 Survey

: Name of
-Submitted by: | Runya'n Quantity Rep. Material: Gravel

Harbinson Pit

Source:
Te;t for: Sec. 104, 200 Tested by: D.G., K.R.y A.T., R.G,
WASHED MECHANICAL ANALYSIS, % PASSING
Sieve| Comb. Sec. Sec. Specifications STABILOMETER
Size | Original 104 200 Degr. Sec. 104][Sec. 200 “R” at P.S. 1. Ex. Pressure
3 96 R ——
15" 89 100%* 100 % Moisture _ 6,3
1 84 90 Density 134 7
wi | 81 82 [100** | 100 100
W' Wt./Cu. Ft. Compacted
3/8" 75 71 68 72 . que (fourse
44 68 62 51 59 30~70 35-65 T-180 Method D 141.0 @ A
48 Subbase
#10 59 53 42 45 T-180 Method D (Rewp) 139,7 @ 6,.0%
7 .#40 32 27 22 26 Asphalt Mix
#200 12 10 9 11 0-15 {0-10 T-167
L.L. - —_— —— Soft Porticles 1 2%
P NP NP NP Fractured Faces 99 %
CEMENTATION
- P.S.)1. Comp. Str. OIL DESIGN
HUBBARD FIELD - - 1o on ikt
% Swell Additive ysed ~ SEE SHEET NO, 3 Tash @‘L'e__?w&e&% sampiad
% Abs. % by C. K. E. ' pes :e“:“::;fn?b;ﬁm how
Stab., Wet % used - ond 10 mm.‘“wbmhﬁar@ .
- Stab. Dry % swell
% Retained % absorption
L. A. ABRASION _Stability P.S. 1.
Grading Wet ..o
100R 500R Dry vovnntt
% Loss 35.7 % retained .
Sand Eq.
Remarks: *This gradation was obtained by wasting 23% DISTRIBUTION:
of the original ~7#4 material Regian Office 1
) Division Office s 1.
(¥x 7 b2 Project Eng. i
of the original —#4 material Lab. File 2
REPORTED BY: ekt

GPO 8as
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PO Fi-7-£04

April 1965
5 . : SHEET NoO., 3 oF. 3
U. STDEPARTMENT OF TRANSPORTATION )
Bureou of Public Roods
. , Region Nine
REPORT‘ OF TESTS ON SURFACING ‘AND OIL-MAT MATERIALS
(Plant-mix and Chips)
LuB.No: 67—463-467—P Fieid Sample No: . . Date: May 8, 1968
Projecti_ Rocky Mountain National Park, 1967 Survey
v Name of
Submitted By: Runyan - Quantity Rep. Material: Cravel
Source:__ Harbison Pit
Test for:__Sac, 200 Tested by:__DeGos RoG,s .A-T-s ¥.R,
WASHED M.A. % PASSING OIL DESIGN
Sieve | Comb. Sec. Spec's. - 120/150 AC
Size | Original 200 | sec.200 Additive Used ~ _None _1%Acra _1%Lime
| 96 % by C. K. E. 4.8 4.8 5,3
et 89 % Used 5.8 5.8 £.3
| 84 % Swell .06 .05 .05
% 81 100 100 : % Absorption 1.1 0.9 0.8
¥y ' Stability P.S. I.
/e[ 75 638 Wet......: 321 = 1329 279
44 68 51 35-65 Dry oo vnonn. 365 287 293
48 % Retained 88 112 95
' #10 59 42 Specific Gravity
#40 |32 22 Labaratory 2,31 2,33 2,33
#200, 12 9 0-10 | " Theo. Mox. 2,44 2.44 2,44
% Theo. a5 95 95
LoLy - —
compacted-
HUBBARD FIELD STATIC IMMERSION
% Swell 0.0 % Film Retained "Sand Equivalent 54
% Abs. 1.4 Additive 0 Hours 24 Hours . :
Stab. Wet 900 None 100 95+ Soft Particles %
Stab. Dry 1080 6 5= 100 : 95+
% Retained 83 . . 100 o5+ Fractured Faces %
: 1-PR_ 100 95+
L. A. ABRASION RE_K 100 95+ T-101 Swell 0,3%
Grading ‘
J00R 500 SPECIFIC GRAVITY & ABS. Sulfate Scundness 1 %
% Loss + #4 ~ #4 Comb.
Sp. Gr. 2,66 2,65 2,66
Abs. - 1.112.,1 11.6 DISTRIBUTION:
: ' Region Office 1
Remarks: Division Office ________I

T 313 reprozented on This '
fest coto Project Eng.

page v mited—to—the—zemple .
Lab. File 2

. : _tram-tha spocific locations chown
f : __and 13 thoso locations_aiche.

REPORTED BY: ekt

GPO 838 -024



U.S. DEPARTMENT OF COMMERCE

Form PR-1115

(2-62)

BUREAU OF PUBLIC ROADS

GRADATION CHART

ONISSVd 1N3043d
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_ROCKY MOUNTATY NATIONAL PARY.

w3

PARKVIDS MA T??IAL‘S 3 U'RV—‘_,

.SOURCZS OF HATIRIA q;r LTD AND TESTED

" Western Slops [] ' _ Eastern Slope [ |
Pit Number 16-W ' BPR Lab., No. 67-455 through 67~458
Flight Strip 30 Photograph  _ 2-44
LOCAL IfoFTE, LOCATION "Round Pit", west of the proposéd ‘Harbison
AND GINERAL DESCRIP- Vead ows campground., This is an existing
TION - - pit and about % mile west of U.S, Hwy, 34..
: : : " Map Coordinates -~ Colorado Coordlnate

— System, Hor“bh Zone.

34750 - 1903 3750

L QUANTITY . :
37,000+ cubic yards.,

ANALYSTS OF LABORATORY This material is suitable-fo.r subbase,

TEST DATA, CONDITIONS base, bituminous stabilized base, surfacing,
OF US% AND RICOQITH- and concrete aggregate, However, an

DATICHS : A antistripping agent such as nydrate lime
: ‘or Acra, will be needed when used with

~ asphalt, In July, 1967, during sampling
75% of pit was covered by 2! of water.
There is negligible material in excess of -
10", - Developing pit in the SE diregtion

. will produce much more material of

© .gimilar quality with a.pnrox:.ma.’cely 1'
of strlpmng.




R

Frrary P



Hole No, f:
0_6"

611t

Hole No, 2

0-6'

Hole No, 3:
o-6" .
6"=81

vHole No, 4:
O-11

13

3-10"

Western Slope
"Round" Pit
16

Log of Holes

Light brown, dry, sandy clay.

Brown, slightly clayey sand and coarse gravel,
Cobbles are sub-rounded, Becomes damp at 47,
Becomes grayer and sandier at 83,

Minor amount of oversize to 10-=12",

Brovn damp to wel sand and gravel, Cobbles
are sub-rounded, Water running in at 23'.

No oversize, 6" maximum size,

Light brown sandy clay,

Brown, slightly clayey sand and gravel.
Cobbles are sub-rounded, Water at T7'.

. Minor amount of oversize with maximum size of

1e-12",

Brown sandy clay, roots, (poor topsoil).

Light brown, slightly clayey sand and gravel,
Cobbles are sub-rounded, '

No oversize, 6" maximum size,

CGray-browm, clean, damp, sand and coarse gravel,
Cobbles are sub-rounded,

Less than 5% oversize to 15",
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Form £R.9:220 o U.S. DEPARTMENT OF COMMERCE
pri Bureau of Public Roads’

‘ ' B Region Nine

REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
 (Separate Test Hole Gradation, L. L., and P. I.)

Lab. No: 57’f455‘458-P Field Sample No: L ' Dote: May 7, 1968

Project:” Rocky Mountain National Park, 1967 Survey
. Name of
Submitted by: Runyan Quantity Rep. Material Gravel
Source: Round Pit
Test for:_Gradation, L.L. & P.T, Tested by: D.G.y K,Ros A,Tey R,Gos P.B.

WASHED MECHANICAL ANALYSIS, % PASSING.
Sieve 67=455  67-456 67-45T7 67-=A58A 67-4583

Size | Hole #] Hole #2 Hole #3 Hole #4 Hole #5/4 | Hole #6 Hole #7 Hole #8 Comb.
3" 97 96 99 16 84 93
%" 87 85 4 62 65 80
1" 81 70 65 54 56 75
% 76 66 60 49 50 70
oo - - Faam ‘

/el 64 53 50 40 41 59
#4 3 42 52 31 33 49
#8 - : .

#10 39 29 33 21 24 38
#w00] 1 1 3 1 1 2

o - —_ ~— —_ —
p.1.| NP Np NP NP NP NP
REMARKS:
DISTRIBUTION: 1

Region Office

. this
sented on Division Office

o the samples
ocations showa ~ Project Eng. - 1

ns alond, Lab. File 2

Yest data repre
page 15 timited t
from tha specific l'
and to those locatio

. : - REPORTED BY: ekt



Form PR-9-231
Rev. April 1965

Lab. No: 67—45 5‘458-P

2 oF 3

ISHEET NO..

U. . DEPARTMENT OF TRANSPORTATION
Bureau of Public Roads
Region Nine

REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS

(Sub-base, Base Course, and Base Stabilization)

.Field Somple No: Date: May Ty 1968

' Rocky Mountain National Park, 1967 Survey

Project:
Name of
Submitted by:1 Runya’n Quantity Rep. Material: Gravel
Source: Round Pit
Test for: Sec. 104, 200 Tested by: D.Gsy K.R.; A.T., R.G., P.B.
WASHED MECHANICAL ANALYSIS, % PASSING
Sieve|{ Comb. Sec. Sec. Specifications STABILOMETER
Size | Original 104 | 200 Degr.  |Sec. 104 [Sec. 200 “R” at 240 p,5.1. Ex. Pressure
3-1 93 R zo
1% 80 100 : 100 % Moisture 6 8
L 15 87 Density 127.9
vl 70 15 100 100 100
Al . Wi./Cu. Ft. Compacted
3/8" ~59 59 73 75 . Base Course
4 49 47 58 64 30-70 35-59 T-180 Method D 139,2 @6, 4%
#8 Subbase v
. 0 38 35 A2 A7 T-180 Method D (Rex.) 137.8 @ 7, 57{)
#40 12 i0 16 20 — Asphalt Mix
#200 2 2 3 6 0=15 0~10 T-167
L. L. - — S — Soft Particles Y %
P.1. NP NP NP NP Fractured Faces 100 %
CEMENTATION
P.S.1. Comp. Str. 12 OIL DESIGN
HUBBARD FIELD —_—
% Swell Additive used _SEF SHEET N0, 3
% Abs. % by C. K. E. )
Stab. Wet % used Yost data represented on I?:u'f
Stab. Dry % swell page is limited to the samples
% Retained % absorption from the specific locations showm
L. A. ABRASION Stability P.S.I. and to those locations alona,
Grading Wet.......
]OOR 500 R ny .......
% Loss 32 % retained
Sand Egq.
Remarks: DISTRIBUTION:
Region Office -1
Division Office 1 -
‘ Project Eng. 1
Lob. File v 2
REPORTED BY: ekt

GPO 838-024




Form PR.9-232

April 1965 e . “ ) o o _-
' '. AA ¢ ) SHEET NO 3 OF.
: U.S. DEPARTMENT OF TRANSPORTATION
. ) Bureou of Public Roods
. Region Nine

REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
' (Plont-mix and Chips)

Lob.No:_67=455-458=P __ FioldSamploNos Date:_ May Ty 1968
Project,___Rocky Mountain National Park, 1967 Survey

Submitted By: __Runyan Quantity Rep.__ :g:’:.:l‘ Gravel
Source: Round Pit

Test for: 011l Designy Soundnesss Stat. Tested by:__DeGey K.,Rey A.Tey R.G.y P.B.

Imm,s Hub, Field

WASHED M. A. % PASSING ' : ’ OIL DESIGN
Sieve | Comb. Sec. | Spec’s. 1 2Qﬁ-io—ég——

Size | Original 200 Sec. Additive Used Nons 170ACI‘& 1°/oLime
3’ 93 : % by C. K. E. 4.5 4.5 5.1
vl 80 . % Used * 6.5 6.5  _7.1
L 5 % Swell 0.3 0.2 0.2
u’ 70 % Absorption 3.3 7 2.4 2.2
B Stability P.S.I. :

VM Y » Wet ....... _99 165 146
#4 49 ' Dry .ooon.. 153 160 174

' 48 % Retained 65 103 84
#10 38 Specific Gravity
#40 12 i : Laberatory 2.23 2,24 2.27
#200 2 Theo. Max. 2,44 2,44 2,44
- % Theo. 91 92 93
L.L)] ——— W't M /Cu./f't .
P.L.l NP compacted 143 143 145

Yest data represented on Ihis_
page is limiled to the samples
from the specific locations shown

HUBBARD FIELD STATIC IMMERSION

% Swell 0,75 % Film Retained and fo those locafions al.oneana Equivalent
% Abs. 1.6 Additive 0 Hours 24 Hours .
Stab. Wet 140 None 100 95+ Soft Particles %
Stab. Dry 1540 ©0.5=4 100 95+ -
% Retainad 48 1A 100 95+ . Fractured Faces %
- . 41=pB__-- _100 95+ . ' .
L. A. ABRASION BRS=X 100 95+ T-101 Swell 0.16 4
Grading . ’ :
100R  500R SPECIFIC GRAVITY & ABS. _ - Sulfate Soundness 1 %
% Lass ' + #4 —- #4 Comb.
sp- Gr. 2071 707‘- 271
Abs. 0,9 1.5 1.2 DISTRIBUTION:
- ’ . Region Office
Remarks: *¥Percent used by Rice Vacuum ) . Divisi.on Office

Project Eng.

1 - _ ~ Lab. File-

REPORTED BY: __ekt =

Ol
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U.S. DEPARTMENT OF COMMERCE

4;-,
form PR-1115

(2-62)

BUREAU OF PUBLIC ROADS

GRADATION CHART

SIEVE,SIZES RAISED TO 0.45 POWER
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PARKYID: MATERTALS SURVEY

-SOURC=S OF MALER ALS Sﬁﬂ L“D AN TESTED

.':'Westérn Slope &]‘

17w

' Eé‘sternv Slops O

Pit Number " BPR leb. No. 67-459 through 67-462
Flight Strip _ 30 Photograph 2-37
10CAL ¥aM®, LOCATION Pontlac Pit, an ex1st1ng pit east of
AND GENERALL DESCRIP- Trail Ridge Road approximately 5% miles
TION north of Grand Lake.

Mep Coordinates ~ Colorado Coordlnate

System, North Zone. -

362 125 - 1901 875
-

| QUANTZTY o s

23,000 cubic yards

DATICNS

ANALYSIS OF LABORATORY
EST DATA, CONDITIONS
OF USE AND RECGMRISN-

This material is suitable for subbase,
base, bituminous base, seal coat chips,
and bituminous surfacing, It could

_be used for concrete aggregate with a

small amount of washing, The pit can
not be extended horizontally but it may

" be deepened, - This will be a wet pit

during spring time, A minimum amount of -
stripping will be required, and there is

" a negligible amount of ma,terlal in excess

of 10"
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Hole No, 1:

0-11

Vo

Hole No, 2

.»o_1o%|
Hole No, 3:
0_411

4"_9%4

) {
Hole No, 4:

0-10%"

Westérn Slope
Pontiac Pit
it

"Log of Holes

Gray-brovm, clayey sand and gfavel. Pew
cobbles to 6" and sub-rounded,

Same material, but slightly clayey. Becomes
damper with depth but no free water,

Gray-brown, slightly clayey sand and gravel,

~ .Cobbles are sub-rounded with maximum size 3-4",
Very damp toward bottom,

-
7

Asphalt mixed with sand and gravel due to mixing
operations,

Brown, slightly clayey sand and gravel, Few
éobbles are sub-rounded, 6" maximum diameter,

Brown, clayey to-slightly clayey sand and coarse
gravel, Cobbles are sub-rounded, maximum diameter
of 6", Becomes wet at 4!,



Form PR.9-230

; ur S. DEPARTMENT OF COMMERCE

SHEET NO.__ 1_ —OF

April 1965 Bureau of Public Roads
Region Nine
. REPORT .OF TESTS ON SURFACING AND OIL-MAT MATERIALS
(Separate Test Hole Gradation, L. L., and P. 1.)
Lab. No: 67-459-462-P Field Sample No: Date:__February 7Ty 1958
Project: Rocky Mountain National Park, 1967 Survey
’ ’ Name of
Submitted by: Runyan Quantity Rep. Material Gravel
Saurce: Pontiac Pit
Tesf fOl’: Gradation’ L.L. & P.I' Tesfed by: R.Ro’ & R.G‘.
WASHED MECHANICAL ANALYSIS, % PASSING
Sieve 071=459 67-460 67-461 67-462
Size Hole #1 Hale #2 Hole #3 Hole #4 Hole #5 Hole #6 Hole #7 Hole #8 Comb.
" 52 |98 100
%" 96 95 75 _85 oz
1" 93 91 69 78 81
%’ 87 83 65 73 73
”'l . .
3 12 67 53 58 59
#4 54 | 50 41 42 I}
#8 ) ——— .-

@ o 7 35 30 22 31
#40 13 ] 143 10 9 S I 1 10
#200 3 3 3 3 _ : 3

S W [ R - 24 | | e
P.I.| NP NP NP 2 B B ' : NP

REMARKS: BT—459 represents 25% of total pit
67-460 revresents 26% of tot=l pit
67-461 revresents 24% of total pit
67-462 revresents 25% of total pit

DISTRIBUTION:

Region Office h
Division Office 1
Project Eng. 1

Laob. File 2

Test data reprecanted an this
page is limited to the samples
from the spacific locations shown
and to those locations aicne,

REPORTED BY: ekt -

H

GPO 849-480



Form PR-9-231
Rev. April 1965

i

c 'U. S. DEPARTMENT OF TRANSPORTATION
: Bureau of Public Roads
Region Nine

(Sub base, Base Course, and Base Sfabnllzahon)

LT i
“SHEET NO. 2 OF 3

REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS

February 7, 1668

Lab. No: 6]—459—462—? Fleld Sample No: Date:
Project: ____Rocky Mountain National Park, 1967 Survey
. ' Name of
Submitted by: 1 Runyan Quantity Rep. Material: Gravel
Source:__Pontiac Pit
104, 200, Degradation, Tested by:__Re Rey & R.G.

Test for:_SEC,
Compactiony L.A. Abrasion

»

WASHED MECHANICAL ANALYSIS, % PASSING

Sieve| Comb. Sec. Sec. Specifications STABILOMETER
Size | Original 104 200 Degr. ec. 104 |Sec.200 “R" at P.S.l. Ex. Pressure
3 [100__| R (B
1%’ 86 100 100 g Moisture ) Z . 6
1 81 97 Density 1 53.2
Yy 73 83 100%* 100
13 ’ Wr./Cyu. Ft. Compocted
3/8'{ 59 63 72 76 Base Course
#a | 43 47 51 59 30-70 | 35-65 T-180 Method D 139,1 @ 6,07
#8 Subbase
‘ #0 |31 32 34 42 T-180 Method D (R&x) 138,4 @ 7, 77
#40 10 11 13 19 Asphalt Mix
R N M - - - ‘Soft Particles 0.0 ¢«
P. 1. NP NP NP NP. Fractured Faces 96 %
CEMENTATION _ .
P.S. L Comp. Str. &0 OIL DESIGN Test data reprea"nie‘d on m:.;
HUBBARD FIELD ‘ pp———— bt '; l:I:Z?fllol;::!cza'zpsHown
% Swell Additive used SEE SHEET NO. 3 i'::,:,e,ho‘:e locations atene.
% Abs. % by C.K. E. .
Stab. Wet % used
~ Stab. Dry % swell
% Retained % absorption
L. A. ABRASION Stability P.S. 1.
Grading Wet.......
100R  500R Dey .o en et
% Loss 7.7-8— 3—1—.—0-8 % retained -
Sand Eq. 50
Remarks: *_This zradation WaS obtained by crushing the ' bpisTRIBUTION:
+1Z" material to =130 Region Office 1
¥*¥ This gradation was ooualned by crushing ‘cne Division Office 1
' +3/4" to .~ 3/4" Project Eng. 1
Lab. File 2
REPORTED BY: ekt

GPO 838




Form PR-9-232
April 1965

. - i s o - -HSHEET No_3 oF_ 3
U. S:DEPARTMENT OF TRANSPORTATION - :
Bureau of Public Roads

. : ' "~ Region Nine

REPORT OF TESTS ON SURFACING AND OIL-MAT MATERIALS
(Plant-mix and Chips)

Lob. No:_67=459, A62-P Fi id Somple No: Date:_February 7, 1968
" Projecti Rocky Mountain National Parks 1967 Survey
) ’ Name of
Submitted By: Runvan Quantity Rep. Material: Gravel
Source: Pontiac Pit
Test for: 0il Besj-gz_i _ i Tested by: R, R, & R.G,
- WASHED M.A. % PASSING _ - OIL DESIGN
Sieve | Comb. Sec. Spec’s. ’ 120 150 AC__
Size | Original Sec. Additive Used None ﬂ:Lime 1% Acra
3 1100 % by C.K. E. 4.8 5.5 4,8
el 8¢ % Used 6.8 _ 7.5 6.8
™89 % Swell 0.2 _0,1_ 0,2
tAM 73 100 104 % Absorption 2.5 1.6 2.9
wel o Stability P.S. . R
/8" 5q : 12 Wet ....... 149 178 167
#4 43 51 35-65 Dryeovnnnn 179 187 205
48 . % Retained 85 95 81
. #10 3] 34 ~ Specific Gravity
#40 10 13 Laboratory 2,24 2,27 2.25
#200 kY A 0-10 Theo. Max. 2,41 2.41 2.41
% Theo. 3 _ 94 _ 93
Y — wt/cu.fi. :
Pi.l_®p NP compacted 140 143 142
HUBBARD FIELD ] ) STATIC IMMERSION
% Swell 1.0 . % Film Retained Sand Equivalent
% Abs. 2.3 Additive 0 Hours 24 Hours
Stab, Wet 950.\ None 100 95+ Soft Particles %
Stab. Dry 1640 0.5-A 100 95+ .
. % Retained _')_8 1-4 100 95+ Fractured Foces %
1-PB 1 _OO 95+ : '
L. A. ABRASION RSK - 100 95+ T-101 Swell 0.8%
Grading . )
100R  500R : SPECIFIC GRAVITY & ABS, Sulfate Soundness 0 %
% Loss + #4 - #4 Comb.
$p.Gr. 2,69 [2,70]2,69] .
Abs, 1.5 2.5 2,0 DISTRIBUTION:
_ - . Region Office 1
Remarks: - . _ Division Office -1
L . . Test data represented on 'h'ls__‘ Project Eng. |
. page is fmited © 77 F7F - Leb.File 2
T from 1he spetrme—ree
‘t e these-locatians alone,
REPORTED BY: ___ ekt

GPO 838 -024
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U.S. DEPARTMENT OF COMMERCE

FORM PR’S

{2-62)

BUREAU OF PUBLIC ROADS

GRADATION CHART
SIEVE, SIZES RAISED TO 0.45 POWER
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ALPINE SACTION

Tcological Effects

Experience shows that permafrost tundra exists in a delicate limbo with
its enviorns. We know that such areas heave and subside as a direct function
- of temperature and soil conditions, where silts and clays are the most sus-
ceptible., Such sensitivity has been exhibited on several cccasions on the
Alaskan wilderness where slopes of less than one percent have flowed upon
thawing. After thawing the bearing capacity and stability of a soil is re-
duced substantially for a certain period of time. These phenomena are a
direct function of soil poros1t«, moisture content, and the amount and mag-
nitude of ice lenses and wedges,

Permafrost is defined exclusively on the basis of temperasture. It is
rock or soil material, with or without included moisture or organic matter, that
has remained below 0° C (32° F,) continuously for two or more vears. In
most areas it has remained frozen for many thousands of years; however, perma-
frost can be quite young in aress where very recent Sodlmﬁﬂuv have obcn laid
down, where very recent changes in the location of water bodies have taken
place, and where man has disturbed the terrain,

The permafrost table is the upper svrface of the permafrost, and the ground
above the permafrost table is called the s prapermalrost layer, The active layer
that part of the suprapermafrosi zone that freezes in the winter and thaws
in the summer, or simply, seasonally frozen ground. Because water in the soil

tends to reduce temperature fluctuations from swmmer to winter, the summer

thawing -~ and hence the active laryer - is desper in drier materials. Seasonal

frost penetrates down to the permafrost table in most places; however, if it

does not, an vufrezen zone called & talik remains between the boitom of the

. seasonal frost and the permsfrost table. Unfrozen zones within and below the -
permafrost alsd:are called valiks.

e .
c e | _ Active Layer
Ground Surface —zZ= s —
—_— A

Suprapermafrost {

— Talik

As can be seen from the foregoing discussion and illustration, the system
is directed by a very fragile thermal condition. Any disturbance, such as that
created man, that jeopardizes this equilibrium may result in an irreversible
condition related to thawing that is irrepairable. Roads in permafrost areas
that are built on the vegetation without £ill, quickly btecomes useless. Such
damage would leave an unsightly scar upon the- tundra 1andscape.



8

Construction and maintenance in regions underlain by permafrost are charact-
erized by a wide range of problems in addition to those experienced elsewhere.
Basically, there are two methods of constructing on permafrost: (1) the active
method, and (2) the passive method.

The active method is used in areas where permafrost is thin and generally
discontinuous or where it contains relatively smsll amount of ice. The object
of this method is to thaw the permafrost, and if the thawed material has a
satisfactory bearing strength, then construct in a normal manner. Generally,
the thawing of the permafrost is accomplished simply by clearing the vegetation,
which normally insulales the permafrost from the hsat in the air and from solar
radiagtion, Naturally, the active method of construction has limited application
because it is a function of permafrost thickness and thawing time required.

The passive method, which has broad application throughout most of the

permafrost region, where it is impractical to thaw the permafrost. The object

of this method is to minimize disturbance of the permafrost and of the thermel
regime. The thermal regime in an area in a natural undisturbed state 1s normally
in quasi-equilibrium with all the environmental factors, but in many areas this
state of equilibrium is very sensitive., The simmple passage cf a tracked vehicle
that destroys the vegetation mat is enough to upset the delicate balance and to
canse the top of the permafrost layer to thaw. This thawing can cause differen-
tial settlement of the surface of the ground, drainage problems, and severe frost
action. Once the equiiibrium is upset, the whole process can feed on itself and

‘be practically impossible to reverse,

Engineering problems in permafrost nearly always are associated with the
active layer (the layer thal freezes and thaws annually) and the active.layer-
permafrost interface (permafrost table). Changes in the surface environment,

. either natural or man made, produce thermal changes in this zone that can have

serious effects upon engineering wvorks.

Ultimately, the problem of building in or on permafrost, or traversing the
same, 1s to not upset the thermal regime. Pit and quarry access roads should be
constructed as a low fill consisting of coarse free drainage material upon the
local vegetation. All construction should be undertsken when the active layer
is frozen and possesses bearing capacity.



GENERAL GEOLOGIC DISCUSSION

ROCKY MOUNTATIN NATIONAL PARK - MATERTALS SURVEY

(Alpine Area)

By

R. G, Burdick

Janvary 1965




‘ This report covers the' survey increment thl_'ough the high
alpine area, flight strips 16 thrpﬁgh 26 and 27. The elevations
.covered by these strips range from 9,000 feet to 12,000 feet,
Thié area includes that portion of road known as the Trail Ridge
Road,

The geologic features through this area include the granites
and schists of the Longs Peak batholith; the pyroclastics and
flow rocks of the Specimen Mountain volcano; and the glacially

- cut areas and a'portion of their moraines, A large portion of
this section is in the above~timberline area of the Continental
Divide._-Precipitation for this area is showm as 18 - 24 inches
fer year. |
_ The Longs Peak batholith is composed mainly of a moderately
‘ . coarse grained, commonly porphyritic, flesh colored to gray
granite in which the feldspar crystals are usually oriented
along their long axis., This granite commonly shows an orbicular
structure and weathers into fragmental crystals., A different
granite may bé'encountered at or south of Fall River Pass, This
granite, the M. Olympus, is a fine to medium grained, even
textured, mostly light gray salt—-and-pepper biotite granite which
weathers more uniformly than the Longs Peak granite noted previously.
The batholith is still covered extensively with a roof -of
schist through this area., Many of the glacial cirques in this area

show, in addition to this roof, many schist roof pendants and

xenoliths in the granite rock, The schist is derived mainly from




-2-

shales énd sandstones which have been injected with granite magma.

In general, the schistocity paralléls the original bedding planes

of the sedimerts, The schist is lying-nearly horizontal at the
continental divi&e; but to the west, the dipAranges from 15° - 40° W,
The schist near Fall River Pass has been intruded by a graphic
granite, It is noted in_thé-literature that there is a gfeat
diversity in types of schist which may be encountered in this

general area, 7

From aboutAIceberg Lake to Poudre Lake, pyroclastics and flow
rocks may be encountered, The source of these volcanics was
Speciﬁen Nbuntain, a laté tertiary volcano, Specimen Mountain
has an elevation of 12,482 feet and has been sﬁBjécted to intense
alpine glaciation and considerable faulting, ' The northwest and
south slopes drop steeply into valleys 2500! —.3000' below,

The Vgiq;né_sﬂéwg:?wo distinct types of extrusives:

1. The basal flows are quartz latite ash, resting on eroded
pre-Cambrian gneiss and schist, overlain by quaftz latite flows,
(,The basal asheé.are described as brown glass with rare phenocrysts
"of labradorite alternation with quartz latite flows.) The basal flow
rock is dark gray to greenish gray in fresh exposures, while .
surface alteration iﬁtensifies the green color or produces
purple, brown and orange colors, Hand specimens show phenocrysts

of plégioclase, needles of black amphibole (hornblende, augite),

and plates of biotite, all embedded in a fine-grained holocrystalline'

© groundmass,



2. ‘The upper flows consist of thick beds of rhyolitic
pyroclastics overlain by rhyolite flow.rock. The pyroclastics
are describea as beds of rhyélite ash,‘agvlomerétes containing
" large portions of the basal and underlying pre-Cambrian rock,
and breccias with tpin beds of tuff, The literature notes the
presencé of mud flows in the pyroclastic beds, Overiying the
pyroclastic beds are several hundred feet of rhyolite flows
interbedded with ash and breccia lenses and containing some
pitchstone layers, The rhyolite is deséribed as light gray
to pinkish gray and showing conspicuous flow banding., Topaz
'crystéls are locally abundent in gas cavities in the porous
rhyolite, The literature notes extensive bentonite beds near
the saddle of Specimen Mountain (vicinity Poudre Lake,)
These_Beds may also influence the character of the soilé and

aggregates ‘southward in the Colorado River Valley.

It is anticipated that gravél aggregate sources will be

scarce through this area, However, quarry'sources are distinctly

possible, Some of the potential areas are:

(a) The quartz latite flows near the north end of Poudre Lake,

(b) The rhyolite or welded tuff exposed near Iceberg Lake, -

(¢c) The M., Olympus granites in vicinity of Iceberg Pass -
rock cut,

(d) Granite outcrops near upper end of old Fall River Road,

It may be necessary to also investigate some of the glacial materials

near the upper end of Horseshoe Park or near Deer Ridge.
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The- literature notes the presence of 'a.ncient mudflows near .
Specimen Mountaing however, whether these or other types of slides
are presently active will have to be field checked, The presence
of landslides in the bentonite beds near Poudre Lake are a
distinct possibility; although they have not been ﬁoted in the

literature.
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PHOTOGRAPHIC INFORMATION

Flight Strip 16  Photographs 3-73 thru 3-80  (8/65 date flown)
Flight Strip 17 Photographs 3-57 thru 3-72 (8/65 :

Flight Strip 18 Photographs 3-51 thru 3-66 (8/65

Flight Strip 19 Photographs 3-57 thru 3-60 (8/65

Flight Strip 20 Photographs 3~81 thru 3-85 %8/65)

Flight Strip 21 - Photographs 3-1 thru 3-11

Plight Strip 22 : Photographs 3-12 thru 3-18

Flight Strip 23  Photographs 3-19 thru 3-32 (8/65)
Plight Strip 24 Photographs 3-33 thru 3-41 (8/65)
‘Flight Strip 25 Photographs 3-42 thru 3-47 (8/65)

Scale: 1:9600 (800 feet to one inch)
Width of flight strips: Approximately 7200 feet

Type of film: Agfa Color

GEOLOGIC REFERENCES

The followjng geologic references refer to the Trail Ridge
area which for this report is taken to extend from the vicinitj
of Rainbow Curve and Sheep Lakes on the eaet ;o the area where
the highway c¢limbs out of the valiey of the North Fork of the
Colorado River on the west; |

1. Boos; M. F.; and Boosy C. M.y "The Longs Peak~St, Vrain
. Batholithy" Bulletins; Geological Society of America, :
Vol. 45; pp. 303-332, April 1934.

2, Wahlstromy E, E.y "Structure and Petrology of Specimen
Mountain, Colorado," Bulletin, Geological Society of
Americay Vol., 555 No. 1y pp. 77-90y January 1944.

3; Richmond, G. M;, "Glaciation of the Zast Slope of Rockj
Mountain National Park, Colorado,' Bulletiny Geological :
Society of Americay Vol. 71y pp. 1371-1382, September 1560,

~
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Coll/Gr

" Fan

Gn

Gr

Mo/Gn

Mo/Sch

Sch

SG
Ta

Vol

Sand and gravel;

MAPPING SYMBOLS

Alluvium; Generally too fine-grained and poorly
graded to be designated as sand and gravel,

Thin colluvium (generally less than 10 feet thick)
over granite bedrock.

Alluvial fan. These deposits have been differentiated
from sand and gravel (SG) deposits because they gen-—
erally are more poorly graded. Occasionally these
fang are composed partially of colluv1al detritus in
addition to alluvium,

Gneiss, The gneisses in this area often locally

~ grade into schistsy; and it is not possible to dif=-

ferentiate between them in mapping on this scale,
Where both rock types are present, the symbol for
gneiss is used where gnelss predeminates.

Granlte.

Glacial moraine, In most cases this can be classi-~

-fied as tilly, but locally it may contain deposits of

waterworked material too small or 1nd1stincu to be
differentlated in mapplng.

Thin glacial moraine (generally less than 10 feet

" . thick) over gneiss bedrock,

~ Thin glacial moraine (generzlly less than 10 feet

thick) over schist bedrock.

Organic material (peat and muck). Where these
deposits contain considerable soily they are suit=
able for use as topsoil. Where the material is
nostly peat and contains only a minor percentage
of s0ily it is suitable for mulch or as a soil
conditioner,

Schist; When schists and gneisses are both present

locally, the symbol for schist is used where schist
predominates.

Talus deposits;

Undlfferentlated volecanic rocks. May be either flows
or pyroclastics,
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DESCRIPTION OF MATERTALS

Flight Strip 16, Photographs 3-73 thru 3-80
Fllgnt Directiont West to Bast

Photo"raph 3—80

The sand and gravel (SG) along the Fall River is fairly

ciean; This material is suitable for usé as subbase or possibly

~base course material; - Note that the eaétern one—third of this

photograph has not been mapped due to lack of stereoscopic

coverage; this explains the abrupt termination of the boundary

- between sand and gravel (SG) and granite (Gr) neaxr the Fall

River Entrance to the Park

The sand dnd_gravel (SG) in the southwest cornér of the
photograph appears to be a fairly thln dep031t of rather dirty
sand and flne gravel. It would be suitable for common borrow
or subbase. . » '

The organic material (O/SG) on the floodplaln of the Fall
River is on the order of 1 to 3 feet thlck. The gravel under—
lying this peat and muck is probably of good quality and could
pe worked in a wet 0peration; The ensuing lake could be land-
gseaped to look natural;

The gorginic material (Mq) is a fairly coarse %ill; It
would be suitable for use as subbase;
| The granite (Cr) is a medium; to coarsé—grained_granitq

and weathers fairly easily; If weatheredy, it would probably
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be suitable for crushed stone or riprap. It would perform vest
as a bage course protected from weathering by a bituminous
surface,

Photographs 3-78 and 3-76

The SG on these photographs is a fairly clean sand and
gra#el suitable for use as subbase and probably as base course
material, Material has been taken from an old pit at the‘western
edge of Photograph 3-78, and it appears as if Sheep Lakes may be
old gravel pits., Although these gravel terraces are all in open
view of the highway, the possibility of removing material and
leaving behind a well—landscaped lake similar to Sheep Lakes
should be explored, Such a pity and ensuing lake, would bé
well suited for the 1afge, low sand and gravel (sG) jﬁst south
- of the éenter of Photograpﬁ 3-78, Sand and gravel of good quality
could be obtained in the same way from beneath the organic (0/SG)
material in the floodplain of the Fall River on either of these
photographs., On the floodplain, the lake remaining after the
Operétion could be landscapeds andy in additiony would be hidden
from the road by willow brush, _

The large fans (Fan) on Photograph 3~76 consist of poorly
graded granitic detritus suitable for use as subbase and possibly
bage material, The granite weathers readily and should be pro-~
tected by a pavement,

Thé glacial moraine (Mo) and granite (Gr)_are very similar

to those described for Photograph 3-80, .




Photograph 3-74

The materials on this photograph are mapped and described
for Photograph 3-76 of this flight strip and Photograph 3-72,

Flight Strip 17.

Flight Strio 17y Photographs 3-~67 thru 3-72
Flight Direction: West to Kasi

Photograph 3-72

The SG at Endovalley Campground is a fairly clean sand and
gravel suitable for subbases base coursey or surfacing usey but
the position of this deposit is such that it is probably not
available for’development for aesthetic reasons, There is a
~ better possibility of use of the sands and gravels under the
organic material (0/SG) on the floodplain of the Fall River as
described for Photographs 3~76, 3-78 and 3-80, Flight Strip 15,
After removal of the'organic overburden, these sands and gravels
could be dredged and used for base course or surfacing, and, if
washedy they might be suitable for concrete aggregate.

The small deposit of sand énd gravel (SG) in the east-central
part of the photograph is a small terrace, The sand and gravel is
of high enough quality for bass course or possibly surfacing, but
is very limited in volume,

The material in thé fans (Fén) on this photograph has been

described for Photograph 3~7%, Flight Strip 16,



| The glacial moraine (Mo) and granite (Gr) are similar to
those described for Photograph 3:80, Flight Strip 16, The
su:face contact between moraine and granite is not well;marked
in the field, and thus the boundary between these materials
shovn on the photograph is oﬁly approximate.
i The talus (Ta) on this_photograph is derived from grahite;

It would be easier to work than granite bedrock but is relatively

- inaccegsible from existing roads, and a talus operation would be

in full view from the existing road;

Photograph 3-70

The only material of consequence 1in this area is granite
(Gf) bedrock; This granitey which locally grades ipto gﬁeiss,
is fairly coarée and weathers fairly easily; If_quarried, it
could be used as crushed stone, riprap, orvba:rier stoney but
it‘would probably perform best as crushed stone base protected
from weathering by a bituminous surface;

Photograph 3-68

The boundary between granite (CGr) and gneiss (Gn) is very
indistinet in this area since there is a gradual change from one

to the other; Both rocks are coarse grained and ars fairly

‘gusceptible to weathering; If quarried, both could probably be

used for crushed stone, ripraps and possibly barrier stone,
but the granite should perform somewhat bettér than the gneiss;
Both would be at their best used as crushed stone base pro-

tected from weathering by a bituminous surface.,

L g e



The fan (Fan) on this photogfaph consists of coarsey, angular
detritus derived from the gneiss., It would be suitable for common
borrowy subbasey and possibly base oourse use;

'The isolated body of glacial moraine (Mo) in the center of
the photograph is o coarse till suitable for common borrow and

subbasge use,

Flight Strip 18, Phoiogranhs 3-61 thru 3-66
Flight Direction: West to East

Photograph 3-66

The materlals on thls photograph are descrlbed for Photographs
3—68 and 3-70, Flight Strlp 17.

Photographs 3=64 and 3-62

The materials on the eastern one-half of Photograph 3 64 have
been described for Photograph 3-68, Fllght Strip 17.

The gneiss (Gn) on these photographs becomes somewhat poorer

in quality (i.e.; more schistose) in going up the valley from the

indistinct-contact with‘the granite (Gr) on Photograph 3—64; At
its best this material may be suitable for crushed stoney riprap,
and possibly baprier stoney elthough.it is fairly susceptible to .
weathering; Where it becomes sohistose,'it is of no value as a
construction material. |

o The'smell_deposit of sand and gravel (SG) at the western edge
of Photograph 3:62 is too small and too shallow_to be considered as

a source of construction material,
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What appears to be a landslide arsa in switchbacks on the
0ld Fall River Road at the western'edge of Photogréph 3-64 and
the eas%ern edge of Photograph 3-52 is not as bad as it appsars.
The only material that has moved in this "siide" area consists
of old hand-placed rock retaining walls and their fills which
have slid out of place on the steep mountainside, There has
been littley, if any, movement ofrmaterial in fhe natural or

‘eut slopes,

Flight Strip 19, Photogravhs 3-57 thru 3-60
Flight Direction: West to Bast

Photograph 3-50

The gneiss (Gn) on this photograph grades into schist (Sch)
" near the western edge of the photograph., There is no identifiable
boundary between the twosy and thus no boundary is shown on the
photograph. These rocks are not generally of high enough quality
to warrant quarrying for use as construction materials, |

The small deposit of sand and gravel (SG) in the west-central
part of Photograph.3—60 is too small and too shallow to be consid-
ered as a source of construction material,

The area mapped as moraine over schist (Mo/Sch) is somewhat
in question, It appears to be a shallow deposit of coarse till
(including large boulders) which has been deposited in the valley
bottom (even though there are no other obvious glacial deposits

in the vicinity). The tiil would probably be suitable for select
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borrow and possibly for subbase if the boulders were crushed,

Photograph 3-58

The schist (Sch) which comprises much of this photograph is
of too low quality‘to warrant quafrying for construction_materials;

The gneiss (Gn) is of better quality than the schist (Sch);
but it has a degree of foliation which generally precludes its
use as a construction material, Locally the gneiss may be of
better quality and possibly mightlbe-quarried for use as crushed
stone or riprap. |

The volcanic rocks (Vol) are described for Photograph 3-2,
Flight étrip 21, énd are located in the northeasé corner of
Photograph 3—2; |

The moraing over schist (Mo/Sch) has been described for

Photograph 3-50,

Flight Strip 20, Photographs 3-81 taru 3-85
Flight Direction: Southwest to Northeast

Photograph 3—84

Most of the area of this photograph is comprised of a strong,
medium-grained granite (Gr) which does not appear to be as sus-
céptible to weathering as the granites noted at lower elevation
“in Rocky Mountain National Park;- This material would be suitable
for use as crushed stoney riprap or barrier stone; It is suggested
that considerablg yardage of this material might be obtained by

widening the highway from Rainbow Curve to the west. The best
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granite was noted about 1000 feet west of Rainbow Curve, but
the granite right at the Curve is also of good qualitys and all
thé granite in the photograph is better than has been noted at
lower elevations in the Park,

A rib of gneiés (Gn) crosses the ridge near the center of
the photograph. This material is not és high in quality as the
aforementioned granites and probably would not be worth quarrying.
Howevery, if the highway were to be widéned_across the band of
gneiss, the rock could ve crushed and would probably be suitiable
for subbase use. Note that the boundary between the gneiss (Gﬁ)

"and granite (Gr) is poorly defined, Because of this lack of

definition and the‘great amount of relief involved,; this boundary

has not been extended into the valley>to the north of the highway.

The .area designated as colluvium over granite (Coll/Gr) is
poorly defined because of the heavy timber cover in the south-
eastern portion of the photogravh., For this reason no boundariés
have been drawn between the colluvium and non-colluvium areas,
The colluvium is poorly graded detritus derived from the granite
énd gneiss, Because it is fairly dirty it probably could serve
only as common borrow,

Photograph 3-82

This area is comprised almost entirely of medium-grained
granite (Gr), Although this granite is not quite as high in
quality.as that in the vicinity of Rainbow Curve to the east (see

Photograph 3-84), it is generally of better quality than that
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found in the lower elevations of Rocky Mountain National Park.
It has good strength and is moderately resiztant to weathering.
It would be suitable for use as crushed stone, riprap, or

barrier stoney; but optimum usage would be as crushed stone

subbase or base protected from weathering by a bituminous surface,

The gneiss (Gn) in the two small bodies in the northwest
corner of the photograph is sirongly foliated and thus is not of
high enough quality to be considered for any purpose but common

borrow.

Flight Strip 21, Photographs 3-1 thru 3-11
Plight Direction: Northwest to Southeast

Photograph 3-10
The materials on this photograph are the same as those des-

cribed for Photograph 3-82, Flight Strip 20, .

Photograph 3-8

| The granite (Gr) in thisrphotograph is of the same char-
acter és thaf described for Phofograph'3—82, Flight SfripA2Q.
In generaly this granite is medium-gfained and moderately resis—
taﬁt to weathering. It would probably be suitable for crushed
stoney ripraps or bérrier stone,
is too cparse-grained and lacking in resistancs to weathering to

be considered for any use but crushed sione for subbase and

The gneiss (Gn) varies in qualiiy considerablys; but generally
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possibly base course protected by bituminous surfacing,
Phe schist (Sch) is soft and highly foliated, It is
t00 poor .in quality to be used for anything but common borrow.

Photograph 3-5

The best possible source of construcition material on this
photograph is the granite (Gr) and granite talus (Ta) near Toll
Memorial northeast of the center of the pﬁotograph. This granite
is fine- to medium~grained, and is strong and resistant to
weathering, It would be suitable for use as building sitone,
barrier stoney ripraps and crushed stone for subbases basey or
‘surfaCing courses., This material is the site of an old quarry
which has served as a source of high~quality granite in tﬂe
past,

The gneiss (Gn) on this photograph varies from medium- %o
‘coarss-grained and from slightly to highly foliated, It is
much stronger and more resistant to weathering than the surround-
ing schist (Sch)s, and therefore forms a prominent ridge across
the center of the photograph, However, it is not as good as the
granite. This gneiss would be suitable for use as riprap and
probably as crushed stone for subbase or base course use,

The schist (Sch) is soft and highly foliateds it is not
suitable for any constrUctiqn use except common borrow, Much of
this gchist is covered by a thin layer of soil and'vegetation
comparable to arctic tundra. Howevery, this layer of "{undra"™ is

generally less than a foot thick and should have little effect
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on construction in the area,

The organic material (0) on these photographs does not
appear td be more than 1 to 2 feet thick over the schist bed-
rock, It is not thick enough to present problems in construc-
tion, It could proQide topsoil or mulching material,

Photographs 3-4 and 3-2

The voleanic rocks (Vol) on these ﬁhotographs vary from
softy weak material to rock which is hard and resistant to
weathering, The best fock in the vicinity of the highway is
in the western portion of the deposit., Most of the surface of
\the deposit is covered with talus f£om the volecanic bedrock,
Both the bedrock and talus could be crushed and used for ﬁase

or surfacing, Considerable yardage of this volcaniec rock could

be obtained by widening the existing highway where it cuts through

this deposit,

The schist (Sch) on these photographs is too soft and foli-~
ated to be used for anything but common borrow., This schist grades
into a small amount of gneiss (Gn) near the easiern edge of the
volcanics, This gneiss is stronger and more resistant to weather—~
ing than the schisty but it is not as good as the volecanicsy and
is in plain view of the highway., Thereforey the gneiss should

not be considered as a material source,

R S
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Flight Strip 22, Photographs 3-12 thru 3-18
Flight Direction: Southwest to Northeast

Photograph 3-12

The materials in this photograph have not been mapped due
to lack of stereoscopic coverage. An exception is the area in
the southwest quarter of this photograph which is mapped on
Photograph 3-58, Flight Strip 19, |

Photograph 3-14

' The best material on this photograph is the gneiss (dn)
which férms the ridges north and northeast of Fall-River Pass,
This gneiss is medium~ to coarsse~grained and medium to highly
foliated, It shows moderate resistance to weather;ng, and
Would be suitable for riprap or for use as crushed stone for

subbase or base course protncted by bituminous surfacing. The

gneiss in the northwestern cornexr of the phoitograph (in the
vglley of the Cache la Poudre River) has not been separated by
a boundary from the schist because no boundary was evident on
the ﬁhotographs and the'area was too inaccessible for field
checking, The presence of the gneiss along the Cache la Poudre
River was confimmed by field checking,

B The schist (Sch) is too soft and highly foliated to ve

used for anything but common borrow,

Photograph 3-16

The gneiss (Gn) on this photograph is medium- to coarse-

grained, It is moderately resistant to weathering and would be
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suitable for use as crushed stone for subbase or base course
profectgd by bituminous surfacing.

The schist (Sch) is too soft and highly foliated to be
ﬁsed for anything but common borrow, No boundary is evident
between the gneiss and schisty they seem to grade into éach
other,

The small deposit of sand and gravel (SG) along the Cache
la Poudre River is described for Photograph 3-28, Flight Strip
23, This deposit is also similar to those described for Photo-
graph 3-18, but it is probably too small to be worked,

Photograph 3-18

The sand and gravel (SG) consists of small terraces along
the Cache la Poudre River, The largest of_these terraces (at
the contact between Vol and Gn) is about 30 feet thick in places
and would be g source of c¢lean but fine~grained gravel. The
pebbles in this gravel are gneissy schisty and soft volcanicsy
and are not very strong, This materialy which is obviously
limifed in volﬁme, would be suitable for subbase and probably
for base course, The two smaller deposits of sand and gravel
(SG) are not as clean and probably are too small to be considered
as materials sources, ‘

Some of the alluﬁium (All) along the Cache la Poudre River
would be suitable for use as topsoil, If a highway were to be

built on this alluviumy the topsoil should first be stripped.
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The volcanics (Vol) and talus (Ta) on this photograph are
soft pyroclastics unsuitable for use as construction materials,

The gneiss (Gn) in the valley of the Cache la Poudre River
is medium~grained and mod2rately resistant to weathering., If
quarried, this material would be suitable for riprap, barrier
stoney or crushed stone fér subbase or base course protected by
bituminous surfacing,

The schist (Sch) is too soft and foliated to be used for

anything but common borrow,

Flight Strip 23y Photographs 3-19 thru 3-32
FPlight Direction: Northeast to Southwest

Photographs 3-20 and 3-22

These areas were nbt.mapped because of inaccessibility for 
field checking, Howsvery, the photographs show several low terrace
remnants along the Cache la Poudre River.' If a highway were to .
be cbnstructed éown this valley, these terraces should bs checked
as possible sources of sand and gravel.

Photograph 3-24

The material mapped as Fan in this photograph consists mainly

of dirty sand and gravel with boulders u§ to 4 feet in diameter,
The stream cuts expose considerable silt and clay interbedded with
the sand and gravel, Thusy the material in these fans might be

suitable for subbasey but nothing better.
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Tpe sand and gravel (SG) near the center of the photograph
ig of ‘higher quality than that in the fans, It is of high enough
quality for subbase or possibly base course, but is of very limited
volune,

The gneiss (Gﬁ) which comprises most of the area of the
photograph is a mediumlgrained rock with moderate resistance to
weathering, If quarriedy this gneiss woﬁld be suitable for rip-
rapy barrier stones and crushed stong for subbase or base course
use protected by bituminous pavement;

The organic material (O) on this photograph is found in
marshy areas where side seepzge flows down to the river, These
organic deposits do not appear to be wery thicky but the& should
be explored further if a highway is to be locate@ through them,
They would provide topsoil or mulching materials,

Phbtograph 3-26

The terrace remnant (SG) near the center of the photograph
consists of up to 12 feet of slightly dirty fiﬁe sand aﬁd gravel,
This material would be suitable for use as subbase or possibly
-béée course.,

The fan (Fan) is similar to these on Phofograph 3-24, It
consists of dirty sand and gravel possibly suitable for subbase,

The gneiss (Gn) and organic materiél (O) are described for

Photograph 3-24.
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Photograph 3-28

The longy narrow deposit of sand and gravel (SG) at the
southwest edge of the photograph consists of up to 30 feét of
fairly clean fine sand and gravel ranging in size up to ébout
2 inches, Sand prédominates over gravel in this deposit, The
gravel consists of weak gneissy schisty and volcanic pebbles,
This material would be suitable for subbase or base course use
(some of the fines might have to be wasted if the material were
used for base course), Note that although this deposit is as
much as 3C feet thick in the stream cuty, i{ is very narrow aﬁd
‘probably is resting on a fairly stegp rock surface, Thus it
probably is not very thick on the side away from the creek,

The two smaller deposits of sand and gravel (SG) consist
of dirty sand.and grevel suitable for subbase. Howevery the
volume of these depoéits is very small,

The gneiss (Gn) which comprises most of the area of the
photograph is a medium-grained rock ﬁith moderate resistance to
weathéring. If quarriedy this gneiss would be suitable for rip-
rapy barrier stoney and crushed sione for subbase or base course
use, This gneiss grades into schist (Sch) near the highway
‘southeast of the Cache la Poudre River; This schist is of too
low quality to be used for anything but common borrow, _

... ...The volcanics (Vol) at the southwestern edge of the photo:

graph are described for Photograph 3-30,
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Photograph 3-~3C

The longs narrow depgsit of sand and gravel (SG) near the
nortbeastern edge of the photograph is described for Phofograph
3=28, The small deposit of sand and gravel (SG) near the center
of the photograph is t00 shallow and small to be a suitable source
of constructioh material, _

The fan (Fan) at'the southwestern edge of the photograph
consigts of dirty, angular sand, gravel and cobbles., It would
be suitable for common borrow and'possibly fdf select borrow,

The alluvium (A11) along the Cache la Poudre River is a
possible source of thin somewhat rocky topsoil,

The volcanic rocks (Vol) consist mainly of ash and soft
pyroclastics, These rocks are generally weak and have no use as

.construction materials,

Thq talus (Ta) is derived from some of the better volcanics,
It might be suitable for riprapy and if crushed, could possibly '
be used for subbase, |

The gneiss (Gn) and schist (Sch) are similar to those units
described.for Photograph 3-28, |

Photograph 3-32

The volcanics (Vol) and fan (Fan) on this photograph have
been described for Photograph 3-30,

The schist (Sch) is generally soft and highly foliated, It
ﬁould.be suitable only for common borrow, —

The best aggregate material on this photograph is the
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gneiss (CGn) and its associated talus (Ta) just southeast of the
highwéy. This is a rather strongy weather-resistant gneiss suit-
able for riprapy barrier stone or crushed stone for subbase, bacse
coursey Or possiﬁly surfacing, Unfortunatelys, the gneiss and‘
talus are in open view of the.public.

The organic meterial (0) is located around the margins of

small ponds, It is of very limited quantity.

- Flight Strip 24, Photographs 3-33 thru 3-41
Flight Directiont Northeast to Southwest

Photogréph 3-34

The materials on this photograph are described for Photogreph
3~28 and 3-30, Flight Strip 23,

Photograph 3-36

The materials on this photograph are described for Phetograph

3-30 end 3-32, Flight Strip 23.

Photograph 3-38 and 3-40

This area is compoged almost entirely of gneiss (Gn) end
schist (Sch) which grade into‘eéch other, The.gneiss is mediunm~
grained and moderately resistant to weathering, It generally
shows oﬁ the>photographs as a da?ker color than the schist, The
gneiss is suitable for use as ripraps barrier stone, or crushed

stone for subbase, base coursey or possibly surfacing. The best

- of the gneiss is located in the émail outlier of gneiss and talus

near the northeast edge of Photograph 3-40, but this outlier is
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in full view of the highway.

The schist (Sch) is soft and highly folisted. It could be
suitable for use only as common borrow,

The fan (Fan)'in the extreme southwest corner of Photograph
3~40 is composed of dirty angular sand and gravelwith large
numbers of gneissic pobbles and boulders, This material might

be suitable for subbase,

Flight Sitrip 25, Photogravhs 3-42 thru 3-47
Flight Direction: Southeast to Northwest

Photograph 3-42

This photograph was not mapped because of extiremely rough
terrain and lack of stereoscopic coverage,

Photogravh 3-44

The gneiss (Gn) and schist (Sch) on this phetograph grade
intd each other, In general, the gneiss shows in darker color
on'the photograph than the schist; Thg gneiss is medium~grained
and moderately resistant to weathering, It would be suitable
for riprapg barrier.stone, or crushed sione for subbase or base

course use, o
The schist (Sch) is soft and highly foliated, It is suit~
able only for common borrow, .
This area &t the northwest edge of'the photograph which is

mapped &g Mo appears to be glacial till, This material is poorly
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graded from clay to boglder size, It Woﬁld be suitable for
common borrow and possibly select borroﬁ.

The fan.(SG) and moraine over gneiss (Mo/Gn) areas along
the southwest edge of the photograph are in the vicinity of the
Colorado River, The fan material is a dirty angular sand and
gravel with large numbers of gneissic cobbles and boulders.,
This material might be suitable for subBase. The moraine over
gneiss is a coarse till only a few feet thick, It is suitable
for subbase or possibly base course use,

Photograph 3-~46

The gneiss (Gn), schist (Sch)y and moraine (Wo) in the area
southwest of the Colorado River are as described for Photograph
3-44. _ |

The sand and gravel (SG) on the photograph consists of a
small terrace along the Colorado River and fans (Fan) along the
edges of the valley, The sand and gravel in the small terracs
is somewhat dirty. It would be suitéble for subbase or possibly
base course use,

The sand and gravel in the fans is méde up of dirtj, angular -
gneissic material with an abundance of cobbles and boulders, This
material would be suitable for common borrow or possibly subbase,

The alluvium (A11) is a possible source of topsoil., It is
too fine—~grained for any other use but common borrow,

The bedrock in this area congists of gneiss (Gn) which-

locally grades into schist, Neither of these materials is of
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high enough quality to warrant quarrying as both are lacking

in strength, abrasion resistance, and resistance to weathering.

The organic matter (0) would be suitable for mulch or a
soil conditionery and in some places may contain enough soil

material to be used as topsoil,



ALILUVIUM

ALLUVIAL FAN

AITERATION

BASALT

BEDROCK

BOULDER

CLAY

COBBLE

GLOSSARY

£

A general term for all fragmental material
deposited by streams, It includes unconsolidated
gravel, sand, silt, and clay, and all
variations and mixtures of these,

A sloping, fan-shaped mass of loose rock

material deposited by a stream at the place
where it emerges from an upland into a broad
valley or a plain, Often a good source of
granular construction material,

Strictly, any physical or chemical change

in a rock or mineral subsequent to its
formation, As used here, the term applies

to chemical and mineralogical changes in rock
caused by thermal activity or weathering,

A fine-grained, dark, heavy volcanic rock,
Commonly used ‘as crushed aggregate, riprap,
and rough building stone because of its
toughness, hardness, and relatlvely high
specific gravity,

More or less solid undisturbed rock in place
either at the surface or beneath unconsolidated
deposits of gravel, sand, soil, etc, OCften
referred to as "ledge".

A large detached rock fragment somewhat rounded
or otherwise modified in shape by transport.

A boulder is larger than a cobble, ten inches
having been suggested as a convenient lower
limit for the diameter, The notion of trans-
portation is usually involved but large rock
masses rounded in place by weathering of bedrock
are sometimes called boulders,

As a particle-size term denotes all mineral
particles less than 5 microns {0,005 mm,) diameter.
Represented by AASHO soil groups A-6 and A-T,

A rock fragment between 2.5 and 10 inches in
diameter, thus larger than a pebble and smaller
than a boulder., Commonly somewhat rounded in
the course of transport by water, wind, or ice.



'"DIRTY GRAVEL"

ERRATIC

FAULT

FINES

FLOODPTATW

FRACTURE

—2-

Coarse granular material (sand size or larger)
mixed with considerable finer material (silt
and/or clay), The fines show moderate to con-
siderable plasticity,

A rock fragment, usually of boulder size, that
has been transported from a distant source,
especially by the action of glacial ice,

. A break in materials of the earth's crust along

which movement has occurred, A fault occurs when
rocks are strained past the breaking point and
yield along a crack or series of cracks so that
corresponding points on the two 51des are
distinctly offset,

Fine-grained materials passing the 200 mesh
sieve (less than 0,075 mm.).

A strip of relatively smooth land bordering a

© stream, built of sediment carried by the stream

and deposited fairly close to .the level of the
stream, As used here, a floodplain can be
differentiated from a terrace in that a
floodplain is overflowed in times of high water.

A crack in a rock large enough to be visible
to the unaided eye, ¥ay be either a joint or a
fault,

GLACIAL LAKE DEPOSITS Sediments deposited in lakes formed by

GLACIAL TILL

GRANITE

GRANULAR MATERTAL

GRAVEL

glacial damming, Gensrally comprised mainly of
8ilt and clay with some sand,

Material deposited directly by glacial ice,
Generally -a heterogeneous mixture of particles

of all sizes from clay through boulders, Iay be
locally interbedded with water—deposited granular -
materials,

A visibly granular igneous rock composed mainly‘
of quartz and orthodase feldspar,

Soil containing 35 peocent or less of particles
passing No., 200 sieve, Represented by AASHO
Soil Groups A-1, A=-2, and A-3,

Loose or unconsolidated coarse granular material,
larger than sand grains, The lower size limit

is usually 2 mm, and the upper size limit generally
2 to 3 inches diameter, Gravel is seldom clean,
the spaces between the larger fragments being
usually filled with silt and sand,



© JOINT
OUTCROP
OVERBURDEN
REYOLITE
SAND

SILP

TALUS

TERRACE |

TERRACE RELMNANT

VOLCANIC BRECCIA

VOLCANICS
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A fracture in rock along which there has been
little, if any, movement between the two sides.

A part of a body of rock that appears bare and
exposed at the surface of the ground,

Unconsolidated materirl that overlies gravel or
other useful material,

A light-colored fine~grained volcanic rock,
Hard and durable when unaltered, but rhyolite
in Yellowstone is often soft and non-durable
due to thermal alteration,

Rock material passing the #4 sieve (4,7 mm,)
retained on the #200 sieve (0,074 mm,),
Commonly represented by AASHO Soil Group A-3.

Material passing the No, 200 sieve (0,074 mm,)
and larger than 0,005 mm, diameter, Xost often
represented by AASHO Soil Groups A-4 and A-5, .

An accurmulated heap of rock fragments derived
from and lying at the base of a cliff or very
steep slope.

A bench along a valley or lake wall, Usually
composed of alluvial material, but bedrock may

be present at shallow depth, My be differentiated
from floodplain in that terraces are not

commonly overflowed in times of high water,

Portion of a terrace remaining after much of the
original terrace has been eroded away,

Fragmental volcanic rock., The fragments, which
are usually angular and greater than 32 mm, in
size, are held together by a finer-grained matrix,

Rocks that have issued from vents in the earth's
surface, either ejected explosively or extruded

as lava, These rocks generally are fine-grained
or glassy.

g



IGNEOUS ROCKS
SILICEOUS SINTER

DECOMPOSTTION

TUFF
WELDED TUFF

TOPSOIL

CONTACT

"COLLUVIUM

COMMON BORROW

SELECT BORROW

B e T S e, P o e s

ADDENDUM

Rocks formed by solidification of -hot mobile
rock material (magma) either deep-seated or
on the earth's surface,

The white or light-colored porous siliceous
material deposited by the hot waters of geysers
and hot springs., Also called geyserite,

Thé breaking down of minerals and rocks of
the earth's crust by chemical activity.

A soft volcanic rock consisiing whelly or
predominantly of compacted fine-grained volcanic
ash and volcanic dust,

A hard volcanic rock formed by the cementing
together of volecanic ash fragments apparently
while still hot and plastié¢ after deposition,

Surface portion of the soil or so-called "A"
horizon (pedologic). It varies in depth and
productivity. Presumably fertile soil material
used to topdress roadbanks and backslopes for
growing grass.,

The surface, often irregular, which constitutes
the junction of two bodies of rock of different
types.

A term applisd to heterogeneous masses of rock
material transported by gravity.

Material approved by the engineer as meeting
the requirements for the particular embankment,
backfill, or other use for which the material is

~intended,

Earth material used for top portions of the
roadbed in both cuts and embankments, Normally
it will be of such gradation that all particles
will pass a sieve wiith 3-inch square openings

_and not more than 15 percent will pass a No, 200

sieve, The portion of the material passing a
No. 40 sieve shall have a plasticity index of
not more than 6,



BAR (RIVER) _‘.

PERLITE

QUARTZ

FELDSPAR

VESICULAR

DISINTEGRATION

-2-

Accumulation of sand, gravel, or other
unconsolidated material in a river channel,

A siliceous glassy volcanic rock showing
spherical fracture in which the size of the re~
sulting spheroids usually ranges from small
shot to peas,

A very common hard crystalline mineral-composéd
of SiOz.

A member of an important group of rock-~forming
minerals composed of silicates of alumina and
some other basey potash, soda, or lime, Feld-
spars are hard minerals, but they are subject
to chemical decomposition,

A texture of rocks which are full of air bubbles
occurring in many shapes,

The reduction of rock to smaller pieces mainly
by mechanical means,







