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Table 1. Generalized engineering properties of unconsolidated materials; parentheses indicate deposits covered by more than 0.3 m silty overburden.

Map unit Drainage Permafrost Frost susceptibility Slope stability
G ood in recently deposited
alluv ium  above stream  lev el, fair
to poor in older alluvium  w h ere
perm afrost h as developed. G ood
in young er perm afrost-free
terrace deposits w ith out
sig nificant cover of org anic silt.
Drainag e m ay be inh ibited on
older, inactive surfaces m antled
by appreciable th icknesses of silt
and org anic m aterials.

GA
(GA)

Bearing strength Potential primary products Potential engineering considerations
Cutbanks along  activ e stream s m ay fail,
th us m ay not be suitable for structure
sites. Hig h  flooding  and icing  potential
along  m arg ins of stream s. S h allow
g round-w ater table along  stream s m ay
restrict depth  of excav ation.

Crush ed ag g reg ates and
m iscellaneous clean fill. S and
and g rav el m ay be excellent for
fill, base course, and surface
course.

V ariable, but
g enerally g ood to
fair, especially
below  peat and silt
ov erburden.

G enerally stable, except for ice-rich  perm afrost-bearing  deposits
subject to th aw  instability and areas adjacent to cutbanks or free
faces, w h ere sudden, rapid collapse m ay occur due to stream  erosion or
surface loading . Fill terraces m ay be subject to slum ping  and rapid
erosion.

Minim al in w ell-drained
m odern alluvium ; m ay be
m oderate to intense in
activ e layer silt and peat.
T errace g ravels g enerally
not susceptible to h eave;
h eave m ay occur in
org anic silt th at caps
older alluvium .

G enerally absent in young er alluvial deposits;
locally present in older deposits m antled by silt
and peat. M ay be ice rich  in overlying  org anic
silt or w h ere silt h as infiltrated into g ravels by
percolating  g round w ater, and w h ere local
accum ulations of peat and org anic silt prom ote
developm ent of seg reg ated ice. Ice is typically
lim ited to fine-g rained overburden, but m ay coat
particles and fill voids in coarse m aterials.

V ariable, depending  on
proportion of silt- and clay-sized
m aterial and stag e of perm afrost
developm ent. Deposits on or at
th e base of steep slopes m ay be
subject to snow  av alanch es and
torrential flooding  during
periods of snow m elt or h eavy
precipitation.

GD
(GD)

Deposits on or at th e base of
steep slopes m ay be subject to
snow  avalanch es and torrential
flooding  during  periods of
snow m elt or h eavy precipitation.

GF

Fair to poor w h ere perm afrost
h as dev eloped.

GI

V ery poor, m ay h ave standing
w ater.

GL

Drainag e m ay be inh ibited on
older, inactive surfaces m antled
by appreciable th icknesses of silt
and org anic m aterials.

(GO)

S aturated or oversteepened deposits m ay
be subject to slope failure, and local th aw
subsidence m ay occur in areas of
perm afrost.

U nclassified fills, alth oug h
som e local pods or lenses m ay
be a source of m oderately
sorted g rav el.

V ariable, but
g enerally fair to
poor.

May be subject to snow  avalanch es, debris
flow s, subsidence, and local liquefaction.

Locally g ood for fill, base
course, and surface course.

V ariable, but
g enerally fair.

Local finer-g rained, perm afrost-bearing
zones m ay be subject to th aw  subsidence.

Locally g ood for fill, base
course, and surface course.

V ariable, but
g enerally g ood to
fair.

S ubject to slum p, sloug h , subsidence,
liquefaction, m udflow s, and th aw
subsidence.

G enerally unsuited for m ost
construction purposes.

P oor.

O verburden w ould need to be th aw ed and
rem oved prior to excav ation as borrow .

Crush ed ag g reg ates and
m iscellaneous clean fill.

V ariable, but
g enerally g ood to
fair below  peat
and silt
ov erburden.

T h aw  unstable w h ere deposit contains excess ice. Deposits of
predom inantly silty m aterial are susceptible to creep, especially w h ere
saturated by near-surface g round w ater.

G enerally stable, except w h ere overburden is susceptible to frost
h eaving

G enerally stable, except for ice-rich  perm afrost-bearing  deposits
subject to th aw  instability.

Extrem ely unstable, activ ely th aw ing  and flow ing .

G enerally stable, except for ice-rich  perm afrost-bearing  deposits
subject to th aw  instability.

Hig h  in deposits th at
contain larg e proportions
of silt, clay, or org anic silt
and in deposits w ith  poor
drainag e.

Frost stable, except for
silt and org anic zones on
older surfaces, especially
w h ere sh allow  perm afrost
inh ibits drainag e.
Frost stable, except for
silt and org anic zones on
older surfaces, especially
w h ere sh allow  perm afrost
inh ibits drainag e.
Hig h .

Minim al in underlying
g rav els; h eav e m ay occur
in org anic silt th at caps
older alluvium .

G enerally present w ith in a m eter of th e surface,
especially in older deposits. S eg reg ated-ice
content m ay be h ig h  w h ere silt and org anic
m aterials are prevalent.

G enerally present w ith in a m eter of th e surface,
especially in older deposits. Ice com m only coats
particles and fills v oids.

G enerally present w ith in a m eter of th e surface
and locally ice rich . Ice com m only coats particles
and fills v oids.

G enerally present w ith in a m eter of th e surface
and g enerally extrem ely ice rich .

G enerally present w ith in a m eter of th e surface,
especially w h ere m antled by appreciable
th icknesses of silt and org anic m aterials, and ice
content m ay be h ig h  w h ere silt and org anic
m aterials are prevalent. Ice com m only coats
particles and fills v oids.

G ood.GR P otentially unstable, especially if
disturbed by construction.

Rubble of com petent rock g ood
for riprap and coarse fill.

P oor.G enerally unstable and m ay be subject to snow  avalanch es, debris
flow s, and rock falls.

Low .G enerally present w ith in a m eter of th e surface.

G enerally g ood.GT Hig h ly unsuitable as sites of construction
activ ities.

Rubble of com petent rock at
fan apex g ood for riprap and
coarse fill. U nclassified fills.

V ariable, but
g enerally poor.

G enerally unstable and com m only subject to debris flow s, as w ell as
potential snow  avalanch es and rock falls.

Low .G enerally present w ith in a m eter of th e surface.

V ariable, depending  on
proportion of silt- and clay-sized
m aterial and stag e of perm afrost
developm ent. Deposits on or at
th e base of steep slopes m ay be
subject to snow  av alanch es and
torrential flooding  during
periods of snow m elt or h eavy
precipitation.

GV Fan surfaces m ay be subject to snow
avalanch es, debris flow s, subsidence, and
local liquefaction. T h erefore, caution
sh ould be exercised during  excav ation and
construction activities. S aturated or
ov ersteepened deposits m ay be subject to
slope failure, and local th aw  subsidence
m ay occur in areas of perm afrost.

U nclassified fills, alth oug h
som e local pods or lenses m ay
be a source of m oderately
sorted g rav el and g ravel-rich
fluvial sand.

V ariable, but
g enerally fair to
poor.

T h aw  unstable w h ere deposit contains excess ice. Deposits of
predom inantly silty m aterial are susceptible to creep, especially w h ere
saturated by near-surface g round w ater. S teep colluvial deposits, such
as talus aprons at or near th e ang le of repose, are g enerally unstable
and m ay be subject to snow  avalanch es, debris flow s, and rock falls.
Fans are g enerally stable, except w h ere overburden is susceptible to
frost h eaving . Alluvial deposits g enerally stable, except for ice-rich
perm afrost-bearing  deposits subject to th aw  instability and areas
adjacent to cutbanks or free faces, w h ere sudden, rapid collapse m ay
occur due to stream  erosion or surface loading . Fill terraces m ay be
subject to slum ping  and rapid erosion.

Hig h  in deposits th at
contain larg e proportions
of silt, clay, or org anic silt
and in deposits w ith  poor
drainag e. Fans are frost
stable, except for silt and
org anic zones on old fan
surfaces, especially w h ere
sh allow  perm afrost
inh ibits drainag e.  Heave
m ay occur in org anic silt
caps.

G enerally present w ith in a m eter of th e surface,
especially in older deposits. S eg reg ated-ice
content m ay be h ig h  w h ere silt and org anic
m aterials are prevalent.

G ood in recently deposited
alluv ium  above stream  lev el, fair
to poor in older alluvium  w h ere
perm afrost h as developed.
Drainag e m ay be inh ibited on
older, inactive surfaces m antled
by appreciable th icknesses of silt
and org anic m aterials.

GW

Hig h ly variable depending  on
stag e of perm afrost
developm ent. V ery poor in
frozen deposits.

MC

G enerally poor.ML

V ery poor.MO

G enerally poor.MS

S ubject to torrential floods, sh ifting
ch annels, and local icing s.

Crush ed ag g reg ates and
m iscellaneous clean fill.

V ariable, but
g enerally g ood to
fair, especially
below  peat and
silt ov erburden.

S ilt deposits m ay be subject to slum p,
sloug h , subsidence, liquefaction,
m udflow s, and th aw  subsidence.

G enerally unsuitable as
m aterials sources.

G enerally poor.

May be subject to slum p, sloug h ,
subsidence, liquefaction, m udflow s, and
th aw  subsidence. T h aw  lakes com m on.

G enerally unsuitable as
m aterials sources.

G enerally poor.

S urface subject to inundation, extrem e
frost h eaving , and th aw  subsidence in
saturated soils. G enerally unsuitable as
structure sites unless structures are pile
supported.

P eat m ay be suitable for
h orticultural or energ y
applications.

G enerally poor,
especially w h ere
th aw ed.

Ice-rich  deposits m ay be subject to slum p,
sloug h , subsidence, liquefaction,
m udflow s, and th aw  subsidence. P ervasive
dow nslope m ovem ent by surface creep and
flow .

G enerally unsuitable as
m aterials sources.

G enerally poor.

May be th aw  unstable w h ere perennially frozen or w h ere containing
excess ice.

T h aw  unstable w h ere containing  excess ice; subject to slum ping  and
earth flow s w h en th aw ed.

T h aw  unstable; subject to slum ping  and earth flow s due to saturation
w h en th aw ed.

T h aw  unstable w h ere containing  excess ice; subject to slum ping  and
earth flow s. S usceptible to creep, especially w h ere saturated by near-
surface g round w ater.

G enerally stable, except for ice-rich , perm afrost-bearing  overburden
deposits subject to th aw  instability and areas adjacent to cutbanks or
free faces, w h ere sudden, rapid collapse m ay occur due to stream
erosion or surface loading .

Minim al in w ell-drained
m odern alluvium ; m ay be
m oderate to intense in
activ e layer silt and peat.

Hig h  in deposits w ith
h ig h  proportion of silt or
org anic silt and in areas
of poor drainag e.
Hig h .

V ery h ig h .

Hig h .

G enerally absent in young er alluvial deposits;
locally present in older deposits m antled by silt
and peat. P resent w h ere local accum ulations of
peat and org anic silt prom ote dev elopm ent of
seg reg ated ice. Ice is typically lim ited to fine-
g rained overburden, but m ay coat particles and
fill v oids in coarse m aterials.

P resent w ith in a m eter of th e surface.
Interstitial ice, seg reg ated ice, and m assive ice
m ay be present.

P resent w ith in a m eter of th e surface. Abundant
ice present as dissem inated g rains and as lenses
and w edg es.

G enerally absent in young er alluvial deposits;
extensiv e and ice rich  in older deposits.

P resent w ith in a m eter of th e surface.
Interstitial ice, seg reg ated ice, and m assive ice
m ay be present, especially in deposits w ith
appreciable org anic content or in areas of lim ited
drainag e.

G enerally v ery g ood, except in
areas of sh allow  perm afrost.

SW Instability due to lack of coh esiveness of
sand m ay require surface stabilization for
construction activities.

May be useful in som e
construction situations and as
unclassified fine fills.

G enerally poor.G enerally unstable due to lack of coh esiv eness.Minim al in w ell-drained
sand.

G enerally present w ith in a m eter of th e surface.
Ice com m only coats particles and fills voids in
sand.

G enerally g ood. Drainag e m ay
be inh ibited on older, inactive
surfaces m antled by appreciable
th icknesses of silt and org anic
m aterials.

SA May be subject to distal effects of
torrential floods, sh ifting  ch annels, and
local icing s.

S and-rich  deposits m ay be
useful in som e construction
situations and as unclassified
fine fills.

G enerally poor to
fair.

S and-rich  deposits m ay be unstable due to lack of coh esiveness.Minim al in w ell drained
sand; m ay be m oderate to
intense in interbedded silt
layers or active layer silt
and peat.

G enerally present w ith in a m eter of th e surface
in older deposits. Local surface accum ulations of
peat and org anic silt prom ote dev elopm ent of
seg reg ated ice. M assiv e ice is typically lim ited to
fine-g rained overburden. Ice com m only coats
particles and fills v oids in sand.

Component geologic units*
al, g r, al2, so2, io3, io2A, io2-
E, io1-E, tg

 id, (id), id1, id1-E, id1?, id1A,
id1B, id2, id2A, id2A?, id2B,
id3, id3A, id3B, id?, sd2-E,
sd2-E?, sd-E, sd?, (sd2), sd2?,
sd2, sd

f

f-i, i-c

fl, ika

io1

tr

af

c, m v

fd-g r

ig l

si

al-sp

s

al-sa, ds, sa, b

fd-sa

Map unit Principal rock characteristics Component geologic units**Potential primary products
BC S edim entary carbonate rocks •Dim ension stone

•O rnam ental stone
•Crush ed rock
•Cem ent
•Riprap
•Coarse fill
•Base course
•S urface coarse

lP M lu, Mlm

BM1

BM2

BQ

BU

Mixed quartzose sedim entary
rocks and fine-g rained, platy
sedim entary rocks

S edim entary carbonate rocks
ov erlain by fine-g rained, platy
sedim entary rocks

Q uartzose sedim entary rocks

Rocks of m ixed lith olog y and
ch aracter

Q uartzose sandstone and
cong lom erate:
•Riprap
•Drain rock
•Crush ed rock
•Coarse fill
•U nclassified fills
S h ale:
•G enerally unsuitable for m ost
construction purposes
Lim estone:
•Dim ension stone
•O rnam ental stone
•Crush ed rock
•Cem ent
•Riprap
•Coarse fill
•Base course
•S urface coarse
Mudstone:
•G enerally unsuitable for m ost
construction purposes
•Riprap
•Drain rock
•Crush ed rock
•Coarse fill
•U nclassified fills
Lith ic sandstone:
•U nclassified fills
Lim estone:
•Dim ension stone
•O rnam ental stone
•Crush ed rock
•Cem ent
•Riprap
•Coarse fill
•Base course
•S urface coarse
Mudstone, siltstone, coal:
•G enerally unsuitable for m ost
construction purposes

Kfm c+Kpm

Mll

Kfm c, Kfm c?, Kfm u

JT Ro, Kfm l, Knl, Knu, Ko,
Kpm , Kto, Mk, P s

Table 2.  Generalized engineering properties of bedrock units.

** S ource of g eolog ic units: Harris and oth ers (2002)

Research  supported by th e U .S . G eolog ical S urvey, National Cooperative G eolog ic Mapping  P rog ram
under assistance aw ard num ber 01HQ AG 0054. T h e view s contained in th is docum ent are th ose of th e
auth ors and sh ould not be interpreted as necessarily representing  th e official policies, eith er expressed or
im plied, of th e U .S . G ov ernm ent.

BC

BM1

BM2

BQ

GI

GL

GT

GV

GW

MC

ML

MO

MS

SA

SW

(GO)

GF

GR

BU

(GA)

GA

GD

(GD)

EXPLANATION

American Society for Testing and Materials, 1988, 1988 Annual book of AS T M standards, v. 04.08 (soil and rock, building
stones, g eotextiles): P h iladelph ia, 951 p.
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BEDRO CK M AT ERIALS
MEDIU M-JO INT ED T O  MAS S IV E, FINE- T O  CO ARS E-G RAINED S EDIMENT ARY  CARBO NAT E RO CKS — Ch iefly lim estone.
May include ch ert nodules and zones of platy bedding .
MIX ED MEDIU M-JO INT ED, FINE- T O  CO ARS E-G RAINED, Q U ART ZO S E S EDIMENT ARY  RO CKS  AND V ERY  FINE-
G RAINED, P LAT Y  S EDIMENT ARY  RO CKS — Ch iefly cong lom erate, sandstone, and sh ale.
MIX ED MEDIU M-JO INT ED T O  MAS S IV E, MEDIU M-G RAINED S EDIMENT ARY  CARBO NAT E RO CKS  AND V ERY  FINE-
G RAINED, P LAT Y  S EDIMENT ARY  RO CKS — Ch iefly lim estone ov erlain by sh ale.
MEDIU M-JO INT ED, FINE- T O  CO ARS E-G RAINED Q U ART ZO S E S EDIMENT ARY  RO CKS — Ch iefly ch ert-rich  cong lom erate and
sandstone.
U NDIFFERENT IAT ED MIX ED RO CKS — Rocks of m ixed lith olog y and/or very fine-g rained sedim entary lith olog ies th at are
g enerally poorly suited for use as construction m aterials. Includes non-quartzose sandstone, sh ale, m udstone, siltstone, lim estone,
and coal.

T h is m ap illustrates potential near-surface sources of v arious g eolog ic m aterials th at m ay be useful for construction. Field
observations indicate th at each  g eolog ic unit (for exam ple, T errace G ravel) h as a definite com position or rang e of com positions.
T h erefore, th e probable presence of construction m aterials is interpreted from  th e distribution of g eolog ic units on th e g eolog ic m ap
of th is area. T h is m ap is g eneralized and is not intended to sh ow  exact locations of specific m aterials. T h e purpose is to indicate
g eneral areas th at deserv e consideration for certain m aterials and to elim inate oth er g eneral areas from  consideration for th ese
m aterials. Local v ariations are com m on, especially near unit boundaries.

P otential uses of m ap units are qualitativ ely sum m arized in T ables 1 and 2, w h ich  sh ow  potential av ailability of various
construction m aterials in each  eng ineering -g eolog ic unit. P recise econom ic evaluations of specific deposits as sources of construction
m aterials w ill require detailed exam ination of each  deposit, including  areal extent, volum e, g rain size variation, th ickness of
ov erburden, th erm al state of th e g round (g round tem perature), and depth  to w ater table, as w ell as log istical factors, dem and, and
land ow nersh ip.

T h is m ap also addresses som e of th e principal h azards and eng ineering  considerations th at m ay be associated w ith  m apped g eolog ic
units based on th eir g eneral ph ysical properties, conditions th at are ch aracteristic of th eir depositional environm ent, and
topog raph y. P otential g eolog ic h azards directly relate to surficial-g eolog ic units because (1) th e processes th at form ed th e deposits
m ay be h azardous w h ere still active, (2) postdepositional conditions (like g round ice) m ay present additional h azards, and (3)
m aterials ch aracteristically present in th e deposits are know n to be susceptible to certain h azards (like liquefaction). In g eneral,
natural h azards in low lands are related to a lack of bearing  streng th  (such  as saturated, org anic-rich  sw am p deposits and th aw ing
of ice-rich  perm afrost) and to seasonal flooding . In h ig h lands, m ass m ovem ents m ay be a serious local concern. Local, unevaluated
factors affecting  m ass m ov em ent (rock avalanch es, landslides, and debris flow s) include sedim ent textures, bedrock structures, and
w ater content. T h is m ap is intended only as a g eneral g uide to som e com m on h azards th at m ay be present, depending  on oth er
factors like topog raph y and w ater content, and does not preclude th e presence of oth er unevaluated or site-specific h azards.

T h is m ap w as derived electronically from  g eolog ic m aps of th e area (Ham ilton, 2003; Harris and oth ers, 2002) using  G eog raph ic
Inform ation S ystem  (G IS ) softw are. It is only locally verified by g round observations during  brief field v isits. T h e results sh ould be
considered reconnaissance in nature.  Location and extent of borrow  pit on G albraith  Lake Cam p fan courtesy of North ern Reg ion
DO T &P F, 2014. All oth er m aterials sites m apped on th e basis of 1979 and 1982 aerial ph otog raph s and 2001 field observations.

DESCRIPTION OF MATERIALS UNITS
U NCO NS O LIDAT ED M AT ERIALS

W ELL T O  LO CALLY  P O O RLY  G RADED G RAV EL W IT H S AND AND S ILT — Ch iefly (estim ated >80 percent) clean sand and
g rav el w ith  som e (estim ated 10-30 percent) silt. G rain size and deg ree of stratification are variable. P erm afrost m ay be present,
especially in older deposits. O lder deposits m ay contain h ig h ly w eath ered clasts and th us m ay not be suitable as construction
m aterials. Rare ov ersized m aterials m ay include boulders. S ubunit (G A) covered by 0.5-1.0m  silt-rich  overburden. Includes
prim arily G W  and G W -G M of th e AS T M standards soil classification (Am erican S ociety for T esting  and M aterials, 1988), w ith
possible subordinate proportions of G P  and G P -G M. S ubunit (G A) overburden includes prim arily ML, O L/O H, and S M.
P O O RLY  T O  M O DERAT ELY  G RADED G RAV EL W IT H S ILT , S AND, AND CLAY — Estim ated 20-60 percent coarse, g ranular
deposits w ith  considerable oversized m aterial. Extrem ely v ariable in com position and areal extent of indiv idual com ponent deposits.
Eng ineering  applications vary w idely due to larg e rang e of g rain size and sorting  properties. O lder deposits m ay contain h ig h ly
w eath ered clasts and th us m ay not be suitable as construction m aterials. S ubunit (G D) covered by silt-rich  overburden of variable
th ickness. Includes prim arily G P , G P -G M, G P -G C, G M, and G C of th e AS T M standards soil classification (Am erican S ociety for
T esting  and Materials, 1988). S ubunit (G D) overburden includes prim arily ML, O L/O H, and S M.
MO DERAT ELY  T O  P O O RLY  G RADED G RAV EL W IT H S AND AND S ILT — Estim ated 30-80 percent coarse, g ranular deposits
w ith  considerable oversized m aterial. Eng ineering  applications vary som ew h at due to rang e of g rain size and sorting  properties. Ice
rich  perm afrost m ay be present, especially in older deposits. Includes prim arily G W -G M , G P -G M, and G M of th e AS T M standards
soil classification (Am erican S ociety for T esting  and Materials, 1988).
W ELL T O  MO DERAT ELY  G RADED G R AV EL W IT H S AND AND S ILT — Ch iefly (estim ated >80 percent) clean sand and g ravel,
w ith  som e (estim ated 10-30 percent) silt. G rain size and deg ree of stratification are variable. Ice rich  perm afrost m ay be present,
especially in older deposits. O lder deposits m ay contain h ig h ly w eath ered clasts and th us m ay not be suitable as construction
m aterials. Rare oversized m aterials m ay include boulders. May locally include som e poorly g raded g ravel w ith  h ig h er silt and/or
clay content. Includes prim arily G W , G W -G M and G M of th e AS T M standards soil classification (Am erican S ociety for T esting  and
Materials, 1988).  Locally includes G P -G M.
V ERY  P O O RLY  G RADED S ILT Y  AND CLAY EY  G RAV EL W IT H O RG ANIC DEBRIS — Estim ated 20-80 percent coarse, g ranular
deposits w ith  considerable oversized m aterial. Eng ineering  applications lim ited, and v ary w idely due to larg e rang e of g rain size
and sorting  properties. Includes prim arily G P -G M , G P -G C and G P  of th e AS T M standards soil classification (Am erican S ociety for
T esting  and Materials, 1988), w ith  subordinate proportions of O L/O H, S M, and ML.
W ELL G RADED, W EAT HERED G RAV EL W IT H S AND AND S ILT — Ch iefly (estim ated >80 percent) clean sand and g ravel,
ov erlain by 0.3–2.5m  org anic-rich  silt. G rain size and deg ree of stratification are variable. Ice rich  perm afrost m ay be present,
especially in ov erburden. Rare oversized m aterials m ay include boulders. Includes prim arily G W  and G W -G M of th e AS T M
standards soil classification (Am erican S ociety for T esting  and Materials, 1988). O verburden includes prim arily ML, O L/O H, and
S M.
P O O RLY  G RADED RO CK DEBRIS  AND RU BBLE, W IT H M INO R V ARIABLE AMO U NT S  O F INT ERS T IT IAL S AND, S ILT , AND
CLAY — Estim ated 90 percent coarse, ang ular deposits w ith  considerable oversized m aterial. Eng ineering  applications vary w idely
due to larg e rang e of g rain size and sorting  properties. Includes prim arily G P  of th e AS T M standards soil classification (Am erican
S ociety for T esting  and Materials, 1988).
P O O RLY  T O  MO DERAT ELY  G RADED G RAV EL W IT H S ILT  AND S AND— Estim ated 20-80 percent coarse, g ranular deposits
w ith  local ov ersized m aterial th at m ay include boulders. Eng ineering  applications vary w idely due to larg e rang e of g rain size and
sorting  properties. Ice rich  perm afrost m ay be present, especially in older deposits. Includes prim arily G P -G M and G P  of th e AS T M
standards soil classification (Am erican S ociety for T esting  and Materials, 1988).
MIX ED CO ARS E AND FINE MAT ERIALS — Mixed deposits of rubble, g rav el, sand, silt, clay, and org anic m aterial in v ariable
proportions and areal extent. Eng ineering  applications vary w idely due to larg e rang e of g rain size and sorting  properties.
P erm afrost m ay be present, especially in older deposits. Includes prim arily G P , G P -G M, G P -G C, G M, G C, S M, ML and O L/O H of
th e AS T M standards soil classification (Am erican S ociety for T esting  and M aterials, 1988). Locally includes G W , G W -G M, S W , and
S W -S M .
W ELL G RADED G RAV EL, W IT H S AND— Ch iefly (estim ated >90 percent) clean g ravel and sand. G rain size and deg ree of
stratification are variable. Ice-rich  perm afrost m ay be present, especially in overburden and older deposits. Rare ov ersized m aterials
m ay include boulders. Includes prim arily G W  of th e AS T M standards soil classification (Am erican S ociety for T esting  and
Materials, 1988).
W ELL G RADED S ILT , S ILT  W IT H S AND, S ANDY  S ILT , AND CLAY — Estim ated >80 percent silt and sand, w ith  som e (estim ated
10-30 percent) clay. Com m only frozen and ice-rich , especially on north -facing  slopes. Includes prim arily M L of th e AS T M standards
soil classification (Am erican S ociety for T esting  and Materials, 1988), w ith  subordinate proportions of CL, CH, or MH.
S ILT  W IT H M INO R S AND AND S M ALL P EBBLES — Estim ated >90 percent silt. M ay be locally org anic rich . Com m only frozen and
ice rich , especially on north -facing  slopes. Includes prim arily ML of th e AS T M standards soil classification (Am erican S ociety for
T esting  and Materials, 1988).
W ELL G RADED O RG ANIC RICH S ILT  AND S AND— Estim ated >80 percent org anic silt and peat. Com m only frozen and ice-rich
due to th e excellent insulating  properties of peat, especially on north -facing  slopes. Includes prim arily ML and O L/O H of th e AS T M
standards soil classification (Am erican S ociety for T esting  and Materials, 1988).
S ANDY  S ILT  W IT H G RAV EL, O RG ANIC S ILT , AND S ILT Y  S AND W IT H G RAV EL— Ch iefly fine m aterials. Estim ated >70
percent silt. May be org anic rich . Com m only frozen and ice-rich , especially on north -facing  slopes. Includes prim arily ML, O L/O H,
and S M of th e AS T M  standards soil classification (Am erican S ociety for T esting  and Materials, 1988).
W ELL T O  MO DERAT ELY  G RADED S AND, W IT H S ILT  AND G RAV EL— Ch iefly fine m aterials. Estim ated >80 percent sand. May
be locally org anic rich . Ice-rich  perm afrost m ay be present, especially in older deposits. Includes prim arily S W , S W -S M, and S M of
th e AS T M  standards soil classification (Am erican S ociety for T esting  and Materials, 1988).
W ELL G RADED FINE- T O  CO ARS E-G RAINED S AND— Estim ated >90 percent sand. Includes prim arily S W  of th e AS T M
standards soil classification (Am erican S ociety for T esting  and Materials, 1988).

EXPLANATION OF MAP SYMBOLS
CO NT ACT — Identity and existence certain, location approxim ate
BO RRO W  P IT — S ite m ined for construction m aterials, principally sand and g ravel
G RADED AREA— Includes T oolik Research  S ite and pipeline construction cam ps
NALED— Zone of persistent icing , approxim ately located
RO CK Q U ARRY — Area m ined for rock m aterials for construction


