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T h i s  ser ies ol  rocks  i nc l uded ext rus ive ,  I n t ru s i ve and  pyroc last l c  
m ater ia l  f ound  I n  t M  Dotsero area. T M  i n t rus i ve rocks  are smal l  s i l l s  
a nd  d i kes t hfl! I n t rude  o l der sed l meniary rocks  i n  t h e  C i nder  Cone area. 
TM roc k  I s  a very f l n e-g r�l n ed ,  rJarl< g ray to b l ac k  ves i cu l ar o l i v i ne  
baeal t ,  w h i ch I s  dense ,  l1ard , and  l ocal l y  f ractu red . The extrus ive 
vol can i cs  are ves i cu l ar o l iv i n e  basal t  f l ows u p  to  ab()ut :15 fee1 t h i c k  t hat 
occur  i n  t M  Eag l e  R iver Val ley .  TMse extrus ive t>asal t s  are s i m i lar  I n  
com pos i t i o n  t o  t h e  I n t ru si ve rocks .  The m ost w idespread materi a l  i s  t he  
pyroc l ast i c  mater ia l  o f  vol can i c  c i nders ancl  ash , w i t h  l a rger  p i eces o f  
basalt  and  sed i m en tary roc k  scattered t hroughou t ,  wh i ch  cons i st s  of  
bou lders ,  cobb les,  sand and s i l l  s i zed m ater ia l  d epos i ted by g aseous  
exp los ions  f ro m  a ma i n vent The  pyroc l ast i c  depos i t s  are somew hat 
conso l l tJated but w i l l  not stand verl i cal i y .  It I s  wel l bedded and occu rs 
i n  some areas unde rl y i n g  Hi i n  co l l uv la l  m at er ia l . 

A n  i gneous  rock com posed o f  about f:10%, fe ld spar, 20 .. 30 % quartz ,  ·1 0-
1 fi % ho rn b l en d e  and  b lot i t e : t ,;x t u re Is med i u m  to f i n e  g ra l ner1 . The 
i n t ru s i o n  Is  zoned and  conta i n s  com pos i t ional variat ioM, S i l l s  and 
d l l<es are  I n cl u ded 1 11  the c l ass i f i cat i on  and  are  genet i cal l y  related to  the 
Porphy ry M t n ,  Stock .  The compos i t ion  I s  pr i n c i pa l l y  the same an d  the 
m1g i need n g  geo log i c  character i st i cs  are  l dont i ca l . Hard 1 dense 1 wel l 
j o i n t ed ,  I mpermeable .  

The  ext rus i ve rocks i nc l ude  about 300 feet o f  basal t ic l avas w i t h  i n• 
t erbedctecl f l ow brecc ias ,  ash f l ows ,  and  t uf faceous  sed i mentary rocks .  
The  basa l t  ! l ows are dark g ray , f i n e-g ra i ned t o  aphan l t i c ,  porp l,yr i t i c  
and  arnygda lo i da l . The  f l pw b recc i as cons i st o t  angu l ar to  rou nded 
p i eces o f  basa l t  from m lcro»cop ic  s ize to  a f oot in  d i ameter in  an 
aphan i t i c  o r  g l assy scor' iaceous  ma1r ix  o r  cemented w i t h  ca lc i te .  The 
! nt erbedded sed i m en 1ary rocks am most l y  cal careous ,  t uHaceous
s i l t st ones and  f i ne g ra i ned sandstones w i t h  t h i n  beds o f  l i m estone and
vo! can l c  as11 loca l l y .  Len t i c u l ar beds o f  con g l omerate com posed o f
pebb les and  bou lders o1 l ava 1 11 a cal careous  sandstone matr ix  are
assoc i ated  w i l t, t he  l ava f l ows and f l ow b recc ias .  Bal< i n g  of u nderl y i n g
sed i men ts  may have occurred 1 n  s o m e  areas,  U n i t  i s  probab l y  we i !
j o i n t ed bu t  J o l n 1 l 11 g  i s  obsc u recl because ot  vegetat i on  ancl so i l cover,
ThGse u n i t s  are general l y  f l at l y i n g  on top o f  gen ! i y  d i pp i n g
sed i mentary rocks .  T h e  tert i ary i n t ru s lvrl ci ikes vary from 3 to  5 feet i n
t h ickness and  are com posed o l  dark g ray t o  g reen i sh -g ray f i n e  g ra l ne(t
t o  aphan i t i c  ves i cu lar  basa ! t .  The areal extent o l  t hese d ikes i s  fo r
p ract i ca l  p u rposes i n s i g n i f icant  and i s  s i m i lar  to  Hie ext rus i v« type
m ater ia l  i n  I t s  onq i n eer i n g  g eo log i c  character i st i cs .  I nc l udes l ava f lows
of t h e  N orth Park Fornwt l o n .  In some areas referred to  as t h e  P i n ey
R i dge  Vol can l cs .

Con s i st s  o f  approx i m ate ly  1 500 feet o f  i nte rbedd ed l ava f l ows ., f l ow 
brecc ias ,  ash f l ows , and t uftac eous  sed i m en tary rocks .  The u n i t occ u rs 
i n  t h e  val l eys  o f  t hca  P i ney and Colo rado R ivers and o n  t he  adjacent  
d iv i des In  the val leys the ,Jepos l t s  am deep l y  d i ssected by recent 
f l u v i al an,J q l ac ia l  eros i o n .  TM volcan i c  rocks are clescr i b,id u nder  t l1e 
Tert i ary vo lcan ics .  The sed i mentary rocks i nc l ude  beds o f  f i n e-gra i ned 
p i n k i sh sandstone of p redo m i n ate ly  rounded q uartz ,  t hat Is f r iab le and 
poor l y i n d u raled . 1 11  some ar0as , wh i te  to  g ray tu!!  beds occu r. Other 
rock  u n i t s  are coarse, g ray cong lomerates ,  poor ly sorted and con� 
tai n i n g  bou lders up t o  several feet in  d l arnenter .  Th i n  i n terbedded l avas 
occur  loca l l y .  The pretJb les i n  t li e  cong lomerates are der ived f rom lavas , 
q uart z ,  c hert ,  g ran i t es and g ne i sses. Th i s  catagory w i l l  I n c l ude  t 11e 
(>adar M o u nta i n Format ion  in  the Rad i u m  a rea, a l t hough  evi dence 
po i nt s  to  a you nger  date  for t h i s  format i o n .  I nc l udes the B rown "s  Park 

i Format i o n ,

Con s i st s  ch ief l y  of  dark. g ray o r  dark b row n l sh-o ray c l ay shal e ,  T he 
t h i ckness I s  al)ou t  3600 feet Th i n  l i mestone  and s i l t stone  u n i t s  am 
i n t erbedc1ed w i th t h e  sha le  i n  the lower part . Two d i s t i n ct ive sha ley and 
s i l ty  san d stones  occur  i n  t he  u pper  part . Th(0 u ppermost sandstone is  
about  1 20 feet t h i ck L i rnon l te  sta i ned cal careous  concret i o ns are 
typ i cal ot t h e  P ie rre Sha le .  Gypsum can be found  t h roughou t  t he  
format io n  l n  various  amoun ts .  The st,a les general l y  conta i n expans i ve 
c l ays .  Mancos  Sha lo  I s  <lqu lva lent  to  P ierre S lia le  and Benton Sha le  and 
occurs where th(f N iobrara in  absent I s  sequence .  M easu rements i n  the  
area i n d i cate a d ry u n i t we lg l1 t  o f  '! 09 .8  .. 1 1 7 pcf ; a l i q u i d  l im i t  of  34  · 
40 % : a p ! ast i c  l i m i t o l  a�out 20 "f. , mo i s t u re content  o f  1 3  - 20 '0, ;  a
permeab i l i ty  o f  3 . 2  x H J- 1 cm / sec. ; a coMs lon  o f  4 . 4  p s i ,  w i t h  6 . 4 '  
ann l e  o f  sr, ear o n  a sam p l e  sat u rated at 5 p s i ,  These fiata a m  recovered 
f rom sam p l es at l ess t han 20 foot dept h .  F resl1 u nweath ered samp l es 
m ay show d i f ferent c haracter ist i cs .  

TOPOOPIAPMIC 
IIXlll'FUllltON 

The basal t forms p ro m i nent  
outcrops  and mesas The 
pyroc last l c  m ater ia l  covers 
t h e  gen t l y  ml l ln g  topograph y  
as a b l an ket I l ka depos i t ,  

Forms l ow h um m ocky h i l l �  
around  Porphyry Mounta i n ,  

U n d er l i es p ro m inent  <1 l v ldes 
and  h i l l s  t h rough1iu 1  t h e  
s e d i m e n t a r y  s e q u e n c e .  
General l y  wel l vegetat ed .  

Forms terrace l i ke benches 
a long the P i ney and Col o rado 
R iver w here i t  is best ex­
posed . 

G eneral l y  forms gent l y ro! l l n g  
l1 i l l s  i n  sMl ey zones,  Where 
p ro m i nent  sand stones occur  
i t  usua l l y  forms steep g u l l i ed 
1 i d g e s .  M ay f o r m  s t ee p 
s l opes where more res i stant 
u n i t s  occu r,

WIA TH IIUH NG 

1Plfl!IIC"1'8 

Weat h er i ng  affects not  p rom, 
i n ont  

Very resi st ant g ray i s h  mot t l ed 
s u rface .  

G fmera l l y  l s  rns i stant  except ! n  
i nte r!Jed,1ed sed i m en tary s ,;ct i o n .  
l nt erm i t te,1t s t reams o n  f l ow
surfaces may show some Jo i n t
con t ro l . At edges  o f  volcan i c
f lows coarso tal u s  tends 1 0  ac­
cumu l ate .

Eas i l y  weathnrs general l y  to  a 
bu ff s i l t o r  sand 

Th e P i e r r e  S t, a l e i s  e a s i l y
weat hered and  30 feet o f  un·  
weathered bedrock I s  n o! un ­
com mo n . GeMrnl l y  weath ernd 
h o ri zon con s i st s  of l i g ht -g ray 10  
g ray  c l ay s t o n e  b ro � e n  i n t o  
i rreg u l ar f ragm en t s  t h at l nc rnases 
i n  s i ze w i t h  depth .  

WOAKAlll 1., I TY 

Excavat i o n : Easy lo  d i f f i c u l t .  
Easy I n  p yroclast i c  mater ial , 
d i t! i c u l t  I n  basal t : m ay req u i re 
b l ast l n q .  

Compact i o n : Easy t o  m oderate .  
V i lirato ry compactors suggested 
I n  t h e  p y roc l as t l c  m at e r i a l . 
8a$al t s  may have t o  ba c rushed 
ancl m i xed w i t h  b i n d er before 
emp l acemen t .  

D ri l l i n g : Easy to  d i ff i c u l t .  

I n  t i l t rat i on : M o,1ernto to  li i g h .  
Pyrocl as t l c  m ater i al g lv<>s h i gh est 
i n f i l t ra't i o n  rate$ .  

Excavat i on : Very rJ lt l l cu l t ,  b last­
i n g  requ i red . 

Compacl l o n : D IHl cu tt general l y  
req u i res crush i n g  a n d  m ix i n g  
w i t h  b i n d er m 3t er i a l , s t e e l ­
whe,i led a n d  rubDer t i red mi l ers 
suggesteid , 

D ri l l i ng : D i ff icu l t .  

Excavat i o n : D i f f i c u l t  1 0  very d i !· 
l i e u  I t ; d eg ree o t  j o i n t i n g  i s  t h e
c r i \ i ca l  f a c t o r .  B l as t i n g  w i l l  
probabl y  be n ecm1sary over m u ch
o f  t h e  a rea.

Com pact io n : D i f f i cu l t ,  general ly 
req u i ms c rush i n g  and rn i x i ng 
w i t h  b i n d r➔r m at e r i a l ; S l"9 I  
wheel rid and rubber-t i red rol l ers 
suqgested .  

Dr i l l i n g : Moderate t o  d l t f lc u ! t ; 
sed imentary u n i t s  moderate ly  d i !· 1 f i c u l t .  

Excavat ion : Easy to  moderate .  
Easy i n  sand s  and  g ravel s ,  rno\1� 
ernte I n  t h i n  l avas 

Corn pact i o n : Easy to mocknate .  
V ibmto ry compactors suggest ed , 
l avas may have  t o  ba cru�hi�d and
m ix ,id w i th  b i n dm before em­
p l acemenL

Dril l in g : Moderate t o  cl i ff l cu lt  

Excavaf 1on : E;,sy to base o f  
weath ern\J and frac tu red mat er ia l  
wHh  m ost power equ l pmen t ,  
i nc \ ud l nq  t ractor  d rawn scrapers 
and tiackhoes ; arl heres \¾lien 
v,1et . I nc reasi n g l y  d l t f i cu i t  w i t h  
depth , ri,q,1 1 r l n g  h eavy 0qt1 i pm en 1  
w h or t) u n w ea t h (Ht:"cd a n d  u n ,  
f rac t u recl .  M o s 1  d i l f i c: u l t  i n  
s i l t ston e: and sandMtona beds and 
ln  Goncrot ioriary zones.  

Com pact ion : Easy fo r  sha le ,  an<l 
most s i ! 1 sto rH ) 1 moderate ly  easy 
tor m ost s i Hstone and some  
sandsto n e . sheepsfoot rol l 1..�rs 
s u g g es t e d : t ra f f l c ab i l i t y  p o o r  
when wet . 

Dr i l l i n g : Easy to mocle rate !y  
eaey ; tends to  doq toothe1j bHs .  

R u nof! : Low 10  modornte, rnod .. 
erate o n  basaHs .  

E rod l b l l l l y . Moderat e  by sr,eet 
and g u l l y  wash , h i g h  by stream 
scour I n  py roc l /Js! l c s .  Basal \s  
very res i stant ,  

f n f i l tnl1 io n : N eg l ig i bl e  I n  rock ,  
rno de ra �e  to  s l o w  t h ro u g h  
f rac1 u res .  

Runoff , Rapi d  to  rn o11erat0, 

l n f i l t ra1 1o n : Neg l i g i b l e  I nt o  rock ,
m o d e ra te  t- 1.;1 s l ow t h ro u g h
f ractu res .

liun ofl : Rap i d  to  rnoderate .  

Erod i b l l i l y : Very resi stant  io r  
i gn eo u s  rocks ,  Ash t 1ows and  
t u f f .ac eo u s  s e d ! m e n 1 ar y  r o ck s  
eas i l y  er0(1ed ,  

l n l l l t rat i o n . M orlera1e le h i g l1 .

liunof f : Low to  moderate .  

E rod ib l l i t y : S l ig h !  by sheet and 
iJ u l ly  wasl, ,  moderate by s1 ream 
scour .  

I n f i l t rat i o n . N eg l i g il)l e  t h rough  
the  rock ,  n eg l i g i bl e  lo  l ow 
t h rougri fractu res 

Rtino f! General l y  rap l ,J ,  water 
may 11ccumrnu late In scattert➔d 
deoress ion s .  

Erod i b i l l t y : M orforc•t" by g u l l y  
wash ; s 1ow to  rT10,jcnate b y  w ir nJ 
dflf 1 a� i o n  w he.rt;i loosened by 
pk,wlng or  const ru ct i o n ,  D i f f i c u l t  
to  estab l l sh veg et at i on  0n  s1opes 
ste(-:1p01 t han 25 � .  

GROUNO WA'fllR 

CHM.!.CTII UUS"flCS 

PMmeab i l i t y : Moderate to h i q h  , n  pyr• 
ocl as t i cs .  Low to  rnocJerate t h rm,qh  
f rnctures 1 n  basal t . 

\,\later Tab le :  N ot know n ,  probably var ies 
g rea! ly  f rom p l ace  lo  p lncn .  

Y i e l d  to wel l s :  Not  develo ped . Cou ld  be 
\lOOd i n  t h i ck  pyroc ! ast i c  ch�pos i ts  

Permeabi l i t y : low 10 mod,Jrate near 
surface t h rough  f ractu res,  becorMs 
neg l i g i b l e  at 200 to 400 'eet . 

Water Table :  N ot known , p ro tJHb ly  
l ocal l y  present I n  f ract u res , p ro l,ab l y
nonex l sta,n t  o n  r kJges and h l ! l s .

Y i e l d  t o  wel l $ :  N o t  developed ,  probably 
unOependal:l e ,  best in t ract u n:1d zones. 

Qual i t y : Mo1 known , prot,ab ly good . 

Use : Poor t o  fa i r  .11o u rcs for  domus1 l e  and 
stock supp l y .  

PHnneab i l ! t y : Gen!::!ral ! y  depencJ s  on  j o i nt 
and f rac t u re de11s i 1 y .  Clenoral l y  poor .  

Water tab l e :  Not known , m ay be 
eS$0i1t 1aJ l y  n onex i stan -t in most p l aces . 
May t,e local l y  present i n  oren but 
ci i sconUnuous  f ract u res and ln  s t1 .:i l l ow 
depress i. o ns  o f  former g round  su rfaces 
n(JW bu r l ed by 'f lows : p ro bab ly  un �  
d<Jpendab le ., 

Y l i:) 1ti lo  wel l s : Not cloveioped ; f ract u res 
prolJ;ib:y n ot dependab io ; y i e l ds  water I n  
smal l  arrou n 1s  as genera l l y  '!eni parary 
spr l n9s  at base of u n i t ,  notab ly nfter 
snow me!t  and heavy rai n s .  

Qual i ty : N ot known , p ro t,ab l y  g ood ; 
inodernte l y  m i n eral i zed 

Use : Ha.s been deve loped as m i nor 
stHm::e for  stock use in  some  areas . 

Permeab i l i t y : M o d e ra t e  t o  l1 i g l1 ,
depen d i n g  u po n  cementat ! o n  of  bods .  

Water Tab!e :  Not  lrnown but  probab ly 
occurn near i n te rface between Hrn o ld i�r 
forrnat i o ns  and  t l1e Brown's  Park 

Y i eic! to wel l s :  N ot developed ,  l oMl l y  
,mg h! be  g oo d .  Sp 1· i n g s  ancl  seeps may 
occur  wt1ere l ava Hows c ro p  nuL 

Qual 1l y : N ot known 

\J�e . Not  known 

Pnrm eab i l i t y :  Neg l i g l b! e  i n  u pper 
w0atbered  hor izon ,  n eg H g i bl e  to iow 
1. h rnugh  tractu rei� i n  ! OWfH 11or i :!.o n ;  
neg H g ib f e  i n  u nwea·1 hernd rock .  

Wate, Table :  Not  know n .  P robal) ly 
vari es o reat f y  f rom p ! ace to p ! ace .  

Y i el d to  wel l s ' N ot rl0ve topr-:d : sma! I 
quan t i t l os  from sandy be1Js : a l so f rom 
frac tured rock in  ou tc ro p  <:1..rea, OU1erw i s0 
neg l i g i bl e .  Pertrnps ties\ y i <i ! d  i s  at 1 110  
tiasc➔ of t he  overlyH1 g  su rf l c l al maler la l s .  

Ou.-3IHY '  H i g ri l y  ni i nnra ! i zed , t r·or1 and  
su l tat0 conte n t  p ro l1ab ly  h i g h ,  local l y  
may rnact w i t h  t;orne  concreto and 
c,1 rrot10 stee l  p i pe .  

Use : Poss l b l o  stock supp l y .  

SIJ I TAIII II. I TV FOR 

WASTII DUJIPOSAL 

Se p t i c  S y f; t e rn s : G e n e ra l l y  u n ­
su i tab le ,  pt1rco l at ion  rtites too h i 9h  o r  
too low .  

Dump  S i tes : Gen eral l y  poor .  De� 
pos i ts  ro! r,t lve ly t h i n  w i t h  w ide  range 
i n  permcd[J i l i t y  ar� d  t-JBsr of  ex ­
cavat i on  and corn pnct i o n ,  l n  lJasai ts 
excavat ion  d i ff i C: lJ l t  

S e p t i c  S y s t e m 3 :  U n sa.t i s 'f ac t o rv ,  
ch !G f ly  l)ecause rna·i er fa l  fo r  bu r i�I 
lack i n g ,  and s l i g h 1  to moderate r i sk  
o f  po l l u t i n g  \.J ro u nd water and nearby
wel l s  t h rough  'f ract u res .

Dump  S i tos : U nsn1 i sfacto ry becau.se 
excava1 i on  too d ! f f i cu l t .  Mall:.';r la l  fo r  
san i t ary l ayer i n g  l ack i ng  and too 
porous .  S l i g fi t  to n1oclera1e r i sk  o f  
po l l u t i n g  nearby water s u pp l ies ::;md 
w0l 1 s  t h r· ough  fract u res .  

S e p t i c  S y s t e m s .  U n s;) t \ s f ac t o r y ,  
cl1 i of l y  because o f  l ac k  o f  mater ial for  
bu r ia l . Po l l u t i on  ot l ocal g round  
water sou rces by  l eakage U1 ro u g !1 
f ractu re or  jo i n t  system s ,  

D u m p  8 i t eJs : U n s u ltab lo ,  c li i ef 1 y  
because of excavat ion  o f  san i tary 
cov61r d i f f i c u lt : t)rokEm rock  o:xt rom (:i 1 y 
pGrmeat) ! e  as cover mater i -:{L G reat 
r i sk  of g round  water po! l u l lon  
t h rough  lo > n t s  and f ract u rn systems .  

Sept i c  Systems :  Sat i sfacto ry l o  
unsat i sfactory ,  p ri rco !at lo n  rat�s w i l l  
range  f rom t o o  h i g h  to  t o o  low
liepen d i n g  on  u n i t f nvo l ved .

Dump  S ites : Unsu ftab l e 1 perco !at ton 
rates genernl i y  too h i g h  l o,;al l y ,  
Haza.rd o 'f po l l ut i n g  g ro u ncl .. wet!.EH 
sou rce , 

Sept i c  Sys·tem s :  Gcweral l y  u n sat-­
i sfactory ,  perco l at i on too s !ow .  

Du m p  S i tes : Common l y  excc>l lcnl : 
excavat i on  easy : and r i sk  o 'f" g rouncl  
watsr po i  I u 1 l on  rr ng l i g l b ! f:J ;  l ocal  ! y  
f a i r t o  g oo d  w h e n  e x cavnt l o n  
become;s rnors d l ff l c u l 1 i n  coarser 
iJ ra i n !:"H.1 a n d  c o n c re t i o n  b e a r i n g  
zones .  

TA B L E  O F  E N G I N E E R I NG G E O LO G I C  FAC TO RS FO R L A N D  U S E  

FOUN DAT ION 
STABU. I TY 

Fai r to  uood .  Gnocl on  basal t s  
away f rom c 1 i ft edg�'.ts . Fa i r- o n  
pyroc las t ic  ffiater ia l  because 
o f  uncem erted nat u re r-md
suscept i t) l e  to s l i d i n g  neai
ndgos o f  excctvr:1t i ons

Goo d .  B l ocks may s l i de  i n '!o 
r:xcavBt i ons .  

Exce l l en t  for  ex t rus ive and 
i n t ru s i ve i g neous rock .  Poor 
for i n t erbedded tu f faceous 
sed i m en tary rock ,  and ash 
f : ows , excessive swel ! i n Q .  
Caut ion  advi s0cl w l,t h i n  25 feet 
o ·t rnarg i n s  o f  excavat ions
bt::cause cr l (-i ,tzard of  u n st ::1b le
s l opes and r·ockfa l l s  adj a .  ( )nt
to large exc 1;1vat i ons .

Poor to  f a i r .  Sed i rn ontary 
rocks n ot f u l l y  l i l h i f iecJ and 
poor ly cEmurnt ed Fai l u re may 
occu r  nenr large excavat i ons  
o r  ed1_:;e  of outcro ps .  Tut� 
taceous  t)t�ds w i l l  conta i ri 
swel l i ng c ! ays ,  t hat wrn ai so 
com pact ii d ri ed .  

Very poor to  fa i r .  Loc<1H y 
e x p a n d s  e xces s i v e l y  a n {j 
Hxerts h i 9h  sw0 ! 1  pressu res 
when mo i st u re content i n­
c reases ; sh r i nks  on  d ry i n g .  

SlOPII ITAII I II. I T Y

Pyroc 1 �:ist ic  rY1ater ia l  I s  stab l G- ,it anq l o  o f  
n'.)pose.  E xcavat i ons  w i ! 1  ravel a n d  s l u m p  

Caut ion  advi sed w i t h i n  � 5  foet of  large 
excavzi t i o ns  mc1ter i �� 1  verv :; l ;:,1, t;by anrJ 
s i i i.les may occu r  a long  '1o l i at io n s ,  J o i n t s 
o r  t r:act un:1s

Var ies .  most l y  oxcel l 1-m t ,  poor to fa i r at 
marg i n s  .. Shou l d  be cons idered hazarcl­
ous  w l t h i n  .25 feet of marg i n s .  N at u ral 
faGe nnnr ly vert i cal in i g neous roe\< ; t�.sh 
f l ows and t u f faceous sed i rnentary ror::ks 
stab i l i t y  poor ,  Fa l l u n  .. :t o f  ash l l ows and 
sed i m entary rocks be low rns i stani ex" 
t r us lve layers form smal l  l ands ! i des 
coverncJ w l t t1 b lock(1 of  lava. 

AlllA1"111D 

QII/IOLOC I C  HAZA.R DS 

Jns1J.b 1e  s i o pes i ri unc i:rn entAd pyroc 1 ast 1 c  
mater i al . Hockfal l hazard near l)ase o f  basalt 
c l  i f t s .  

Hocldal l hazard at lmse o f  f fteep c l i f f s .  
Dc,tnched sl abs may s l i de on fo l i8 t i ons ,  
j o i n t :;:, and f ract u res .  

FhcldaH hazard shou ld  in general be con� 
s 1derec1 h i Q h  n F:ar t !w marg i n s of  the f l ows 
Ta. lus  s lopcis are deve loped a long  n1any o/ 
the rnarg \ r s  overl y i ng potGnt i al l y  u ristJ.b 1e  
mater i al s .  Large b locks a !ong rnarq i n s  may 
fal l as an occas ional occu rrence S rnaH  
lands ! i deB co1T1 rn on on  <JSh  f l ows ari d  t u f� 
ts.ceous sed i rnentary rocks 

KNOWN , R��ORTED & 

POSSI BLII Rill.llOU!IIICRII 

Good  sou rce o 'f h i [� l"1 q ual i ty  i i gh t  we i gh t  
a g g n:: rp� l e  1 n  coa r se r  p y roc l as t l c
mater i a l . Bdsal t t; am oood dense r i p rap 
::1r vJ aqq re\:]ate source .  The occu rronc(� of 
sorrH; o f  l tl t-i vou :--iqest vo 1 ca:dc  rocKs i n  
C o l o rado  m ay i n d i ca 1e  p o s :.:d h l e  
Gec thermal enerqy so u rce at sr1a l low 
cJepth 

Good  source o f  r i prap ,  f 1agt� tone ,  
agg rogate .  H ,::-is berm p rospedod for  
qo 1 c1 ,  s i J vm and base metal s u l f i des 

Ex t rus ivB an d  i n t ru s i ve i (J nOot, S  rock.s 
�>o u rce o f  r i p r21p , c rushed agg ref;ate and 
road aggregate.  

S lope !a l l u res cornmon . srnJ i mm,:·:�-· . Roc l<S i 1 de:, ·:,,,: rockf r, 1 1 s  may occur oe�r· 1· local l y  lave< ·t-Jeds-�:ed �s
rocks nol wnl l cmn en ted and wflon edge and bas(; of  i::.1epos 1 t s .  S l ope t a 1 l u res crushed roe� agg regate, 

sou rce of 

d i sagg rnqatnd w i l l  c.1sst.Hne ! he  3ng 1 r:: of  t":orn rnon when overst 10epen ec L 

rep0 '.38 for t he  mater ia l . 

G r-.mera! ! y  f ai r  to poor on gent l y  cJ i pp l n g  
bodroch � lo pes.  Poor on  steep s iopes 
cxccp ·t where rn o re res i stant sandstones 
')Ccur .  Cui s lopes l e8s n·1 e 45 ° ancl l ess 
t han 20 feet h i g h  general l y  sat i sfactory 
c-x:cept u nd r:H· h i g h  mo i st u re cond i t ion  
where t hey cou l d  fa i l .  Cuts  sho u l d  l1e 
perpon cl i cu l a1 to Sif' i ke of the becl rock or  
fa i l u re a lonq  bedd i n g  p !aM.H> may occ u r. 
Large t h i n  s l ope fa i l u re corn p l F!Xes are 
found  on d i p  s l opes in the  area and 
bodrocli:. fa 1 l u res 3 long f ract u res are 
common on scarp s l opes,  

So i l s  and !Jeclrock are expans ive ;:rnd  
corros ive i n  part . Mass ive t o  smal l s l ope 
bl i u rns. ar(� commcn on gent l e  d i ps 1ope:s .  
Larqo bedrock sl ides occu r  on  steep sc,:.1rp 
s lopos. A :n i no r  rockfal l hazard Is found  i n  
the 1no ,·e res i stan 1  sardstone u n i t s  b t n  i n  
oenernl t he  sandstone does not torrn large  
b locks and weath ers ri:lp i d l y .  

Source tor  manu fact u rn o f  l ig h t  wei gh t  
;;gy rogal t.'1 i n  o ther ;:i re3s ot t h ri state. 

C(UJI P I L l: D  BY Wi l l i a m  A ,  Ga l la n t
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N iobrara 
Pormat l on  

Kn  

Ben ton  Sha l e  
K b  

Mancos Sha l e  
K rn c  

Dakota  Sands tone 
Kd 

M o rr i so n  Format ion  
J m  

E nt rada Format i on  
J e  

- - - - - - ,--

Cons i st s  of abovt  "'1 200 !eel of s hah) and  t h l n bedded l i rnest ones .  The 
be.me o f  t htt  fo rmat i on  con s i st s  o f  a ·1 0 t o  1 5  foot t h ic k ,  t h f n bedded 
l i m es tone  u n it w i t h  ca l careou s  sha le pa rt i ngs ,  A bovo th@ basal bed i s
about  500 feet o i  dark , t o  l i g h t-g ray ca l careous sha le  w i l h  t t1 i n bedded
l im es tone  bet1s o f  l ess  t11an 1 foot t o  5 feet i n  t t1 ic kness .  The next  450
t eet  cons i s t �  o f  dark�g ray , no ri --ca l c areous  sha l e ,  The u pper 250 feet
co 11 S 1 s t s  o f  l ig h t-a.nd da rl,-g ray ca l careo u s  shal e w i t h  t h i n  beds o f
l lm es tone  and  ca l careou s  s i l t stone .  A l l  data de rl ve.d t rom sam p l es
recovered ! rorn l ess  t r,an 20  feet be low s u rfac e ,  l i q u id l i m i t ,  30  8 •
47 . 8 % :  p l as t i c  l i m i t ,  1 5 , 8 . J2 . a '::;, ; p l as t i c i ty i n<1Ax .  1 3 . 2  � 26 ;
rn o l st u rn ,  5 , 3  � 1 9 . 9 l:'i, ; o pt i m u m  m o i st u re 1 5 . 3  .. 1 7 . 9 ('".': ;  d ens i t y ,  H )1 . 8 

. 1 17 pst : permeab i l i t y ,  7 , 6  x , o.8 c m / sec . ; cohes ion  o f  29 ps i  an iJ an
ang l e  o f  s hea r  o f  1 0 . 5 '' w i t h  sarn p ! a  sa1 u rated at 5 psL So\ l s  may be
expans ivo  and  corros ive in part ,

Abou t  500 feet i n  H1 i ckness .  The  l ow er 50 feet con s i s t s  o f  very f i n e  
g ra i n ed c l ayey a n d  loca l l y  carbonaceous  sandstone a n d  sandy car� 
bonacnou s  s�ia !e .  The m i d d l e  400 feet cons i st s  ot giay c l ay shal e: w i t h  
t 11 i n  sea m s  or  w h i t e  c l ,c,y f m rn  0 . 1  t o  5 foet i n  t h i ckness ,  Tlie u pper  60 
feet cons i st s  of i n t erbeddcd dark g ray shal e an cj f l n e,-q ra i ned ,  
b rown i s t1 �grny c l ayey san ds tone .  The  sha l e  and  sandstone bee.om s  
ca l careous  i n  t h e  u ppHr  part . M ancos. Shal e i s  equ lva! en t  to  t t·1 e P i erre 
and Ben ton  Sha l e  and occu rs w here t hH  N iot) rara Form31 ion  i s  absen t 
i n  t h e  seq u ence .  The  smn p l e  data are de r l veti f rom sha l l ow a.5 we l l  as 
u nwea tt1 cred bedrock Bam p l es and shou l d  be  cons i dered as ranges ,
H q u id l i rn i t s ,  24 . 6  - ·1 04 . 6 °{. ; p 1 8s t i c  l i m i t s  ·1 4 . 8  - 35 . 4 1:z. ; p l as t i c i t y
i n r.iex , 9 . 8  • 69 . 2 ;  rn o i 51 u re con l en t  3 , 9  • ·1 3 <1�-, ; dens i t y ,  1 H 3 . 7  - 1 26 . 5
l bs / ft 3 , d ry d e n s i t y  1 54 . 4  - ·1 60 ! bs / f t �1 ;  u nweath 1: red bedrock sl1 ea.r
s t rn·ng t lls : 21 1 9 . 5  - 354 4  ps i ; rnofi u ! u s  o f  e l as t i c i t y  75. 7 • 92 .5  x 1 04 psl .

, 

Con s i st s  o t  about  75 teet of san d stone  ari d  cong l o m erat \ c  sancls tono  8.t 
t h e  base,  abou t  50 lee1 of i nt e rbetjded sandstone and  sha l e  l oca l l y  w i t h  
beds o f  carbonac�';ou s  shal e or  coa l  i n  t h e  rn ldd l e .  a n d  about  7 5  foet o f  
rnrd i u 1T1 - g ra i n ed c rossbedded san d stone  a t  t h e  t op .  Sha les genera l l y  1 

t1 ave a swe l l  i ndex ot 80(k1 300 ps f .  J o i n t i ng i s  p rom i nent 

Con s i st s  o f  about  500 fee t  o f  1 nt erbedded l cnHc u ! ar sandstom.1 , 
var i eg at ed c ! ays tone ,  ca l careou s  c l ays tDne and f i rr n-g rf!.i ned 
foss i l i fe rous  f resh�water  l i m es\one .  Gmwral l y  non  .. c r i t i cai bu t  ox" 
pans ivs  c l a.y t.L F rac t u res : n u rnorous ,  sho rt , scat te red , i rreg u l ar .  n ear l y  
c l o�od . 

/\bou t  75 toet t h i ck  and  form s c:t s i n g l e  bed _ I t  l s  a m ass ive ,  cro:"5sbedded 
sands tone ,  The sand stone  is ! i fJ h t  re➔d d i sh�on:mge,  f i 1� e�g ra1 n cd and  < 
t y p i f i ed by aeo l i an  cross t)edd i ng Sam p l es f rom d r l ! I  h o l Hs i nd ic ::;_t e  t h e  
t o 1  l c!W i ng g en eia l  parameters : m o i st u re con ten t ,  3 .  7 8  ':-; , dens i t y .  1 37 . �  
pct ; s hear st reng t h s ,  21 00 p s i  w i t h  a r-nod u l u s  o f  e l ast i c i t y  o f  5 _ 44 x 1 05 
ps i  

Sha! ey u n i t s  deve lo p  rien t l y  
ro l l i n g  topoq raphy .  Cuesta 
topograp lw formed by re­
s i s t a n t  l i m e s t o n e  u n i t s  
form i n g  steep scarp s l o pes 
and gen t l e  d i p  s !opes .  

G e n t l y  r o l l i n g i o p o g ra p h y 
over la i n by coH uv l u m  and 
a l l uv i u m ; g en t l e  d i µ  s l o pes to  
n:odera1e scarµ s l o pes 

M or,;es p rom i n en t  res is tGn t  
r i dges and i s  general l y  fou rH i  
w i t h  a l arge ta l u s  apro n .  
U sua l l y  suppons  con i fe rous  
veget3.t i on , J o i nt i n g  con t ro l s  
s t r eam p a t t e r n s  i n  m o s t  
areas. 

Shal es proi; e  to  g u l ly i n g .  Sha l es 
general l y  w eath er t o  a l i g h t  g ray 
U ppe r  weath ered zon e  cons i s t s  o f  
shsl sy f rag men ts  I n  a s i l t y  c l :sy 
m at r i x  

G en oral l y  d eep l y  weath ered d ark­
g ray carbonac eou.5\  sha le  c l1 1 ps i n  
a s i l t y  c l ays tom:! rT1at r i x .  U ppBr  

1 
zone ,  rap i d  weat her i n g ,  

S u r f a c e  o f  t t1 e  s a. n d s t o n H  
gHneraHy ease-h ardened w here 
rwtu ral 1 y  exposed : san ds tone ,  
con g l o m erate ancl most  s i l t stone  
modt� rate l y  to  ti i g ti 1 y  ffiSi sl an t  t o  
wPat h N i n g , s h a l e  and  sume 
.':; i l t s t ont' weat t1 01 s  t o  s i l t y  �,a r;dy  
c l ay on ly  a few ff.et rleep 

U n e.1er l : es  tt1 c• Dakota Sand- i W h me n al tf fa l l y  expose(J , s u rfoet� 
o f  s i l t s t o n e  a n d  s a n d s t o n e s tone and  1 s  u sua l l y  covered 

l)y 1 ;J l u s  on  steep s l opes 
t)el ow  t he Dakota .  G enera l l y  
s top� l i Kn  s lo pes m1 at i ng to  
t t• (� h ard  and  so f 1  l ayers  o t  t r1 e  
d , t ferHn t u n i t s ,

M ay b e  f o u n d  o n  steep u n •  
vngetat e1d s l opes assoc iat ed 
w i t h  c;oarse t a l u s .  M r�y be 
veg e t a t e d  s i m i l a r  t o  Hi e 
Dakota o n  gen t l e  d i sps l opes .  
G an ern ! l y  21 p ro m i n en t  r i dg ir 
torm eir .  

I 
l c o m m o n l y  c a s e  t"HH d en ed ; 

l imes tone  s u rf ace  rou g liened and 
I p i l l ed tiy so l ut ion ; c l 8.ys tone 

Q (�neral l y  a l te red t o  s i ! t y  sandy 
r c l ay a t  s u rface and  b roken 

1 rreg u 1.ar p i t1ces t o  depth o f  ,1 to  6 
feeL U n l t  weath ers moderate to 

i rap i d .  

Res i stan t  i n  part , C l ose ly  s paced 
j o i n t i n g  g ives s 1r1aH  eas i l y  eroded 
b l ocks  

Excavat io n : Easy  t o  base of  
weatherecl .lon e  lh l lh  most powEH 
equ i pmen t .  ! nc reas 1 n g 1 y  d i ff i c u l t  
w i t h  d ep t h ,  rnq u l n n g  h eavy  
equ i p m en t  wrier·e u nweathe rnd 
and not f rac t u re(t 

Compact i on : E asy for  sMa.l e ,  
moderateJ y easy tor 1 miestones 
a n d  s H t s t o n 1.� s .  S h rHJ p s t o o t  
ro l 1 er-s s ugqestecl ; t raf f i cati iHt y  
v12ry poor when wet ,  

D ri l l i n g : Easy t o  rnoderate l y  
easy Tf!nd s  t o  c l og t(�ot ti ed b \ t s .  

Excavat i on : Easy  10 l:'1ase u f  
weat 11ere-d fracn;rt;r-1 n1a te r iaJ w i t h  
rno�t power eq u i p rnen t  i n c l u d i ng 
t ra c t o r  d ra w n  s c ra p e r s  a1 n tj 
t)acKhoeB , adh eres wtwn wet .
! n c reG1s i n 9 l y  d i f f i c u l t  w i t h  tiep th ­
Fi eq u i r i n g h eavy  e- q u i p rn e n l
w h e re :: n w c-ia t ri ernd a r d  u n -­

hac t u r e d . M o s t  d i f t l c u 1 t  1 n 
s i l t stone,s ;:mu �,and stones .

C o m pact i on . Easy for  sha l0 ,  and  
m o ;.st s i l t stone , s tr nepsfoot ro1 I � 
ers s uqgen ted .  TrafhcabHHy  poor 
when wet . 

Dr i 1 1 t n �J :  Easy t o  rnoderate l y  
f',S\Sy 

Excavat i o :1 · G en eraHy cWf i c:u l t ,  
com mon l y  req u i res b ! :AS! i n g ,  i n  
p l aces h as bPen e ;<c.:wated w i t h  
'leavy t racto r· <l re1wr1 r i p pGrS: 

C o m p a c t i o n  M od e ra t e l y  d i '/ r 
f i c u l t ;  genQraHy requ i res  some 
crus t1 i n g  and  m i xi ng w i t h  b i n de r  
m at e r i a i be fo r e  c o m p a c t i o n ; 
tt i':\uH n g  equ i pm en t  o.n cl .srnoo t h  
t i n�,j m 1 ! ers i:wg�J es tecl 

D r i l l i n g . Modernt ol y  d l ff 1 cu 1 t  to  
d if f i c u l t  

E xcavJil i o n  M oclernte l y  d i f f l c u l ,  
m saNfa tone ,  l im estone ¢:ln <.4 
s i l t st one  w i t h  l � (.icwy r i p pe rs and 
scrap,:1 rs , c l ays\ono easy w i t h  
most  powcir eq1; i pm0n t  to  base o f  
weath tirnd f rac t u red rrr n. terl n ! . 
adheres wrrnn weL l n crnas i ng ·l y 
d \ f f i c u l t  w ! t h  dep t h : rn,:1,y requ i re 
h eavy  0 q u ·1 p m e n t . H e&vy  
f::l"(lu i prnon t  n$eded to r  sandstone 
and  l i m es tone  beds .  8 l as t l n g  
rnay t"ie n eeded loca 1  l y . 

Com pact ion : Modtna.tt> 1 y d i f f i c u l t  
f o r  sH t s t o rie ,  sr1nd sto r,f,; r.nd 
l i m fi.stone , l"1 au l i ng equ 1p rn en t
a n d  s rn oo H1 t i red  ro J ! e r s
su9gt�st 0d .  Easy f n r  c l ays t0n0 :
s tn.:i e p � t o o l  a n d  r u b tH:'T 1 1 r0 d
ro l l ors u sed .

D t i l l 1 n g : E a s y  i n  c l ay s t o n e  
modcr at e 1 y  d i f f i c u lt I n  .sandstonn 
8.nd H m t-:ston e ;  c l aystone  may 
c 1 og tootl'1 0d b i t s .  

E xcavat i on · D i f f i c u l t  nuy n;qu i rG 
l11arit l ng . m ay be wo rked w i t r1 
r1etwy t ractor  d rawn 1 l p pern .  

Com pact i on . r nmcti ! t .  qener-al l y  
req u i ros  erusti l r,q  �nd m i x i n g  
w i t h  b i n d e r  rn a t i:H i a l  b t� f o re 
com pact i on : hau l i ng 0,qu 1oment  
and smooth  U rnd ro l l ers sug· 
tJested 

D ri l l i n g . D i f fi c u l t .  

BEDROCK UN ITS 

I n f i l t rat i o n  N eg l i g i b l e  
I M  mck ,  n eg l i g i bl e  
t h ro u g t1 t rnctu n.HiL 

t h rough  
t o  l ow  

Hunot f · GenE:ra l i y  rapi d ,  water  
rnay acc u m u l at e  i n  scat tered 
s!'1a 1  low depresslont% ,  

E rod ! bH l t y . M odefate l)y g u l 1 y  
wash  and  st rnam scou r ,  rnp 1 d  by 
sheet wasn . Slow to m od erate- by 
w \ n d  d r:tf J at ion  w here l oosened by 
p l o w i n q  ,w d c o n s t r u c t i o n : 
d iHICtJ 1 t  t o  reest abl l sh  vege1A.t i on  
vn s l o pes g rnate r  t h �in 25 1 

i n f i i t 1at 1 o r1 - N 0g i i g i b l o  l h r-oug l'1 
sha l e ,  poor \O f a i r  t h ro u g h  
:-; i l t st one9 .:HK! sands1on0s 

R u nof f · G r::r: era l l y  ;-ap i d .  bu t  
\·vatcr m ay acc u rn u ! �H� i n  $Cat• 
wrnd sh a1 l ow dep ress ions  

E rnd i tl i l i t y : M u rJerate t)y i:� u l l y  
wash a n d  st ream scou r ,  r�p i cl by 
shee1 wash , s low to n1odt)rate by 
w i n d  de f l a t ! l.)fl whern l oos8rH}Cl t)V 
cons t ruct i on  or p l ow i n g ,  O i f f lC\.; 1 1  
t o  rnestab l i !'.>h ,,, enetat i on  on  
i> l or:ins g rf'.�B�er  q,,;;n 2�1 ·' 

l n f i l t rt�t lon  Oenoral l y  mod(nate ·
t o  �3 1ow ,  rnp i d  a lonq  i rnct u n:is .

Runof f , M ode1 tite to  rap i d .  

E rod l b 1 l i t y  _ Genera l l y  rns i sw.nt  t o  
sne:Jn1 S\�ou r  nnd  q u l i y  wa.sh : 
shJ l e f,: e rocJed rap i d l y  by  s h�et 
W,J!-Sh , 

l n t \ l t rat i on  Low i n  san dston,r.i ,  1
low t o  n eg 1 i g 1 t) l o_ i n  [; ) l \ �1 ton e  J
n eg l i t] t b 1 e  l n  c l �iyston� ,  , 

R unof f  M ocletate on  san(jst on n .  
r::1.p i d  on  s i l t st one  a n d  c l ays tone 

E rod i b l l Hy . Low fo1 sandstone : 
c l o.ys tone  mod l?rate by g u 1 1 y  
was h .  r ap l ti b y  s �, 1�et wasti .  
D i f f i c u l t  t o  reest ab l i sh vegetat i o n  
on  ste1Jp s lope� .  

l n f i l t rat :o n , G enera l l y  trindnrate ,  
rn.p 1Cl a ·i o ng  f rnc !u res .  

E rod i t1 i l i l y : Very resi stan t  to  
s t roDJn scou r  ancJ  t o  o u 1 1 y  and 
s lope wash . 

---r 

G�OUND WAT I A

C: HA FI AC T l! R I S T I C S

P 0rrn ea b i l i t y : N eg l i g l b l e  l n  u p p e r  
weathered ho r i zon . neq l l o i rJ l t"i t u  l ow 
l t1 r o ugh  f ract u r8s .  

Water  Tab le  t\J oi l\n ow n ,  may vary 
Qr0.:i.t l y  f m rn p l ace  to p l ace ,  

Y i t:: i d  t o  wel l s  N ot cl eve l opAd : srnc:i l l 
q u 2.v1 t i t i E:'S  f ro 1q  l i rn l:s tones ,  21 1 :>o f rom 
f f'l\'lft u ret1 rocl\ ;n c, u 1 c ro p  c:1reas Perhaps 
Dr•s !  y 1 e 1 c1 :s a \  \ h ( ·  base o r  t h e  over l y i n q  
::. u r f i c 1 e,- \ !  depo s i t s  

O u s--1. l : l y  H i q h l y  !Tl i l!f)fa l i zod · i ron  :,Hl(j

s u 1 f dU! ,:.;on t Pn t  prob ;;1b l y  h 1 Q (·1 . l oca l l y' 
n 1 uy r eact vv i t il some conc rnt e 3nci  s tDe l  
µ 1 pe 

\vc:1 t f10 r cll zone .  l o v11 1n c,:; 1 l t st G n rs and 
,'-'Gn ci s t o n r0s 1n '-NOathe rnd :zon es .  

V\f;:l\ fJ r  L.tt) l i?: .  N ot k n o ·,v n p rotiaU l y  var i e;.i 
q r ,::iat l y  f rom  p ! c1ce t o  ;:i i ace 

V : r:'.'1 0 to w rd l s  Not  deve lop()d , s rn a ! I  
q 1i an 1 1 t : P� f rom  sanel y  l)eds a L so t rorn 
f r ;ci(; t u red roe \� i n  o u tc rop  ri rea ot hc r ,N 1 se 
nsq ! i q i b l c .  Perh:ci p �"' b bJSt  y i e l d  at h;:ise o l  
r:1v1:� : l y i nq 3 L: rf i c i ;1 I  mate r i a l s  

0 u C;\ l 1 t y  H i g h l y  m 1 n0 1·;1 1 i 1 ed : 1 r o 11  crn d  
'.� 11 1 / at e  con t en t  probab l y  t·1 i o r·1 .  ! oGa l l ;t  
mJ.y r t'.'E1C \  vv i t l1 cori c rP. tB nmt c orrode 
st 0e l  P I P(� 

P �: r (nc·:\Jb ; l i t y  P ro bab l y  rnodi;-;r;:,t e .  bu i  
f"'1 1 \J h  : h ro 11 9 �1 f ruc t u rnc1 rock ,  par t i c u l a r l y  
n o ?::.r o u tc rop  areei,:1 : s ha l es n eq l i 9 i !J l e  t o  
i ,) \N 

Wtter Tab le  N0 1  f\ 11 uw n .  rn ay con ta i n  
·"v,;1 t e r ,  pe1 1·, aps  u nder  m tes 1 an  r:-.r·i:1sslHt"' ,
1 n  a1eas dov n, cj q:i away f rom t h ri ou t ­
c rops

Y i e l d  l o  '•Ne l l i; :  N ut deve lo pfod , Pl� 1"1'1 e.-i ps 
s rr1 a l l  t o  1Ti oder::J t e  quan t 1 t 1 e s . q ua rt ! t y  zit 
deµ t h  1 ff1 K no vv n .  cou ! cl  t)C ,c; i g 11 1 T 1 co.n t .  

() :  1 a l  i t y  P 1-u t :ab l y  rn i n  orn l  i Z {�d . rJ(H"hctps 
/1 1 '.) h  

Use· .  May  be p r i n c i p l e  do rT'- i:is t : c  c:tQ u i ft: r  
1 n  so rn !:' c1rpas . pro nab l e  iJ o rr: R ::; t ·· c ::-w e.I 
I I V(''.") \ OCk  s u p p l y  

\:Jcc, rn"'\ CUtl i l 1 t y  V rt r 1 8S  proba l) i y  l ow 1 n  
snnclst o n c  a n 1J s r ! t st o n e ,  "• Cg l i g i b i o  i n  
,-: l cA\/ �i t O nQ .  

vv c . .i t t-n Tnh \ c .  l'-l c t  k nov,' n .  p robab l y  var i es 
\; reflt l y  t r o rn p i nce  t o  r:i l t:1c0 

Y i e l d  1 0  w1;,.c: l l s  l\] o t  d0'<<d o pcd : may y i t� l d  
.':m c1 i l  rn  ve ry  2, rr n1 i i  q uan t i \ i e s ,  par� 
t i c u ! ar l y  :n f roc t u n:Jd rock 1r1 v i c i n i t y  o f  
o u 'lc ro p  area 

Dua l i t y .  P r c1 bab l y  t1 i g h l y  m i nera l i z �":d 

U se , Probdt) l y  'fa \ r l i Vf,SfOCl<. s upp l y .  

Pe1'meal1\ I  i "t y : P ro t-.:ob ! y  rno clHatr-: t o  l"1 1 t:; l"l 
n ear o u t -cwp area, h i g h  whore f rac t u rec1 . 
rrobab l v  rnoderate w i i h  dep th  

wmer Tab ! e ·  N ot k nown ; proh:;1b ly  var iet, 
9 rnat l l/  f ro m  p l ace  1 0  p l ac:8 , poss 1 tJ I V  
cDn ta i n s  wat e r  u r nier  art es ;on  p ressu re a t  
rfopt J-1 

Y i e l d  \ ci  wE:l l s :  No t  c1evo lopt:id ; perr1 aps 
srn a l l  to rno(J era1 10 q uant i t i c, �; l oca l l y , 
q :,1a0Uy at dep th  L, nknow n .  

O u a i i t y : Probab :y rnoc.:crate l y  t o  h i q h l y  
m i r n�ra l l zerl 

U :; G : P r o b a b ! y  f a i r  d o rn ris t i c  a n a  
l i vestock s upµ ! v

S e p t i c S y s t e m s  G e n e r a l l y  u n ­
f3nt i sftlcto ry ,  pc r co l o t i on  too s ! O \.o\' 

D u m p  S i t es : Common l y  1:::,-xc !:'1 l l fln \ . 
ox<:0.vat ion  easv .  «nd r i s f, o f  9 round  
1Nn.1er  po l l u t i on  neq 1 1 g i h l e ; l oca l l y  
t n : r  t o  g o o a  where ' i rnest o n es are 
onc:ou n t ered .  

Sep 1  i c  Svr, t e rn s  Gcfl em-" d l v  poor  
e:<c0pl  f a i r  1 n  :�a r1 dy u n 1 1 s  bccau �,e c, ! 

p r-:> rco ! at I o n  rctH� s .  

Oi 1 111 p S i '.es Ceri1; ra l l y  qcod  v x, u�p1  
1 n  sandy zo rws whHe po l l u t i o n  c: ! 
q 1" 0 lH11l v,'a te r  t:c u l i:J  l)e 1noderc::t t e  

S e p t i c.: S y s 1 e rn .0\ ·  (l 1� n r n a I 1 y  lf fl a 

:3a t 1 stac t OJ"y a:=; d 1 f f i c 1; i \  lo  e)cavat r: ,  
an 1J rn odni"ate r i s k  o i  r)o l l u t i n ic:J  
g ro u n d  w r1. 1 1: r  is, u p p l y  · s h �1 ! e s 
re l a. t i vo l y  1 rn per iT� (:alJ l f: 

C u rn p  S i t es : VNy poor because 
exc;:iva1 1 o ri cl i f i i c 1J i t  ;m d rn>k of  
pci ! ! u t i n g  \J round  water '.•> u pp l y .  

S n p t i c  S y s t e m s  G e n tHa l l y  1rn ­
sa t i s f ac t o ry o:-.; perc o l at i o n  rates are 
too SI ()W '  

n u rn p  S i t o �.:. , Poer  to  Lli r :  s l opes 1T1 .ft"_y 
bo t oo  c, teep and  l oca l l v  rnav 1-,,c 
cJ , t f , c u l t  t o  CXCdVA.t e 

S o p \ i c  S y s t e m s : G e n f; rd l l y  u n ­
�>a t l sf ac to rv a:;; exc:avi'l.t i o 11 d i fl i c u l t  
a n d  h ;-v_a rcl o f  po l : u t i n{J  po te rr\ 1 a l  
q round  \Na te r  ::> u pp l y  

D u m p  s ·1 t os : Vory poor .  ,ls d i t t i c u l t  t o  
1?, xc :-wate �md h azDrd o f  po l l u t i n tJ  
poten t i a l  g ro u n d  wa ter s u pp l y  

F\x, r t n  l a 1 1· Lcca l l y  expn 1 1 d �� 
t�XC8�\'..:. l VC' l y  ::m d exer t s h 1 q t1 
s •,N e l i 1 n r;  p r e s � u n� ;,  w h ::: r1 
rno i !:, i  u n=) cr::ri t Pn t  1 n c r<:tascs . 
sh r 1 11 k !> nn d r y i r'Q  

F i) 1 t  t o  rr1 od e:> 1 8.t c\ .  rri ay ! oca ! l y  
1:· -x;pund  t�)( c r-, �� � 1 vo l v ,-i n '-N f.i\ 

1 , n g an cl 3 h r i r' k  c1n L1 ry : 11 q  

Cen cra 1 I y  1; :< C t' ! l r,n t . puo r  t u  
r; az ;vl.1o u �  nn d 1 p ::- l o pe ..v r, r" r rc: 1 
:uc l-; s  c ;-:rn t n I I  r1 11 u  s • 1 r_1 e  c, l f ot 
rc;,s, , s t :rn t  c ! l l f �; 

c; e n t: r � ! I V  i 21 1 r  \ '.J q o oU , 
depcT1 d 1 0 g  i-iv, 1 n I y 0 1  ::s ' c w.� 
amJ expdn s r ve 1 1 a1 · .. H(:• of ,.;,0 1 1  

S L O P E  

M o '.·; t : y  good whern u r1 1 1 i s t 1.. H b(id aml n: t :� 
are i e .<:.;s t h an 1\ :J "  anc.1 l c�s:;;  t hnn  )0 t cr•t 
h i g h  pe rpen d i c u l c1 1 to t h e  5 1 r i k c  nl t h 1-: 
L,efirnc k. C u t s  o r  s 1 opc:s on  t h t::i bed r(_.ck 
cJ , p  s l o pl� t end  t o  h?.VP l z, rgr: t lt i n  ia i l u r e <; 
: i; t h t, V✓ l'.'-,'<i t l1 c r ecl ti c•d rock  Lon n  Cc, n t r o l  
n f  (1 1 :3 1 rHJ.f� t! 1 rr, po rt <:l n t  

r:-· a i r 1 y  s t c:i b 1 e ,  s t'l ow:;;; �-:ic,ce l erntrd neep on  
qen t I 0  d 1 ps l opes : c u t s  ,��h o u l d  tJe  rie r ­
ptrnd i c u l ar to  ;� t r i ke S I O P C·lS . s �·l o u l d  be  
l aycd l)ack 1 · 1 and  ne t  excfied ;20 leet 
ho i g r1 t  May r1 a11e l oca l  bed d i ng p l ar: c  
! a i l u ros d u r i ng h i gh  mo i s t u re C(l nd i t 1 o n s
Ccin 1 rci l  o l  d r ;:-. i 11 3\:) E:  c r : t i ca 1

[ "l ! p � - :) i') i_; :-� ,_'1.WO y  i 1 0 T1 '.·: () (j C r.,/ c l d 1 :-; CU E\ 
'.::- l cl l) l c  l ri '.., r: t:' C l i n 1·1 (, t r (_-, c k  on  D. n c1  .:i f) o-.,1 t_, 

t : \ 1 1 1 ( 1 : ,, u  c; i t e"  , ,, ,c ,�_, 1--: .. , rn �; n cl ccl Hazd r c::i u u 'i 
1 t  b (O• (l <J i ri q  <:- 1F L'iGes c1 1 ;:-,  1 n 1 ,- -.i c 1_, 1 �; uet: r , s  
,1 :·1 ,l b ! n c ks  il': dy :.; l i i":H\ U i1 l!er:1 ci i n q -� u r  
' CiC/.� '.0, 

Ci u·e r ,:1 ; I y  �; cod . ,._,s bf� (j :s J i ;:1 w t t) s i u ;::e 
f r :;1c1 u res 111 ,-iy �:e 1 1T 1 1  f a l  c t  :c. cm cb t r:i r,e  
ti l o r: I\ �; 1 1  D e r.J ,j 1 n (J S ! J l l d l: C.' S s ! o p e 

! 1 C 'Jv;1 r cJ s  21 th�c; p ::. u t  ;:; ' 1 j 1 r'. q rr: ay :.l f.- C .J r

Gen ci ra l i y  cxce l l f)n t : vcn i r: ci l  
V\/i;\ ] I S  g cr•, C rJ l l y  0 \ dtJ l e  bu t  
�:m ;-1 1 1  i) l ocks  : nay  frl l l  I n 1 0  
e w:cJvcJt i o n �, .  

- - - 1 
H :,1.zard o u :0.1 i t  b(:; cM 1 n g  t:: u rf aces :J 1 p  i n t o 
Hie c u t : cJ t:b 1 1 s  aml b l ock ;; 1r1 ay s l i cJ fJ on  
ri i p '3 i ope , 1 n spec t 1 o n  o t  rnc k  ,1bo \1P a n cJ 
un  b u i l d 1 nq �� 1 t es r2Cl-:; rr1 t11 en(1ecL 

l'vhwr rc1 ck t :1 I  t1 H?r1.n l  un  <;r; n rp  "', lc1 p;::, ,c; 1 ri 
1 ; n 1H'i t unn  1 1 n : l :., .  On qen t l rJ o i p .';l 11 fJl'1 '> .s l f°JPf' 
h i l u re ·:1 n r ,7 t:om nic, 1� rl u r i r: q  h i q h  rn o i c.; \ u re 
c o n cl i ! i o n s  �� o i l s  a r r., •) .1. p a n s 1 v e  �i n cl 
r_ - o r rn s 1 v0 1 r1 pdrt 

�.f a i n  c.: co l o q · c  r1 cJ1.c1 rc.l 1 �:; .':'- l opi; 1 .J : l u ros o n  
qen 1 I c  t u rnoc!erat e d i p  s l o p\� �; .  !\il ay tJe 1 11  oan 
1cv, par1 s 1 ve :n1 (l cur ro :1 1 v E; 

no( k t a ! I f' d l C.H ,;i  t". 8 - G \.\' ( ! 1 1 ! ',  1 ;-; ✓Hy fl , 1,; t1 
l-C,O ':,; (' t i:l. ' �1 �-, '. } : o c ',. t"' l;! r! h:l t / , C 1 f 1 :, ·· an h c:
ac t . ,1 :_-i t t _,,1 by 1 rn i.•mpt:• r  E-! x 1: ch' i-i i : n 1·, s and
Lo ri '.·, t r u c t 1 u i · u r· J l-: t : U'S i�::l l c; C r: 2, u f  r)ecJ rc--ck
.�- ,-1. n h0! 1 1:; u r1 t.l  r : v f, r . y 1 r1 D f: "<, P C-HI S I V (: c1 1 1 1j

(J c-• 1--1 e 1· 0 · ! v  ,i r,"1 no r  1 oc"< / ;1 I ' ,, ,�za rc1 .,,, t1 : c:h  1 /, 
u �; 1..: .::i l : y  a �, :>rJ c 1 c1 t r:d ··N ' t h  :--, 1 ;.-c;::- p c ! ! 1 L s  tic, l ow 
1 11 1� D cf r. uF, !\-1 1 ro r  P J-T d ' ', '.: l \' •�: ',C) i l  ;:; ro t·! l !� IT1 S 

Gcne r �1 l l y  Jb'.:,OC ! a \ f'xJ w i H1 -� t eep c l i f f s  ctnd  
r ·o c k ln l l  ha,:8rd�.i \,\' 1 t ll i n  t h o  1 n t ! wrnce o f  o t her  
u n . t :-., 1�11 ;:1.y tc:, rm l oca l  s nn l l  t a l u s  d t'pos 1 t s .

I 
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POS S ! B l l! l'UU'S O U R C I !!;

L 1 n, i:-;stom� ·� nvi.y p r r:,v 1 de a l oca l  .so u rce o f  
Qqq req c� t e  l c r  n10 :, t  con s1 ru c1 1 on  pu r­
pos r--,s 

tv1 ;-1 y l.H' po�; i:, i b l c: f i l l  r-r1 Jio 1 1 c, 1 y·, IJ S(i tHU� 
·"J • 1:n r1 u t ac t u rnd : ; q 1-- i1 \,v e 1 g h t  <HJQ rG\: a te

L C HVJ \ ;,t l \., s S l t) P 8 '.C: ! S  tl v-:;ba r. I >: ! 1 :-,:; .::; ·

�_, t.,, u rr:H  () ; 1 1 (: 1', F r, C O \d� " l" \.1 r n ,�' (, ( �J '  ,; !} 

':- t ,: , ne M --1 t c: r 1 a l  rT akE· S c., cc1 '  '. '.'.:, ' 2, 1 r � , ;:; r ,'l.c 

Ci (: ' H ::c r ,Ci i : y  :-, ?\ 1 1 '.::: f i'\C l(i 'y 
:, UtH' \ i C �7 fhJ 1 1:u �, f'5  I e 
i-1 :·, ,1 C'Jr\ CI 1 1 1 1 av L2rn1q 

Gc '� f_;n3. ! I ;, .:� ,:i t i s ! ac.tory lo t  rnos t  (G rl ·· 
s 1 r u c t 1 c, n  a n d  n o ri c o r, s i r n c t 1 o n  p u r ­
poses : 1 ti d ra : n  t 1 l h:1 1·s .  ;30 1n c  r i p rap ,  
r,'.o r1 �� t n.1 cuo!i f i l l .  i n  t h t, B r ush  C rN:k  :tr t:a 
s i l ver rr1 1 rw 1-ah1a.i. : 0 11 : :s a�)�oc 1 ,. rl t:d ,-v 1 1 h  
lau l t 1 11 g . 

.__, ___ , _____ .J.. _________________ , _________ .. i
' 

___________ ..... ____________ 1 ________ .,,.. __ , __ , __ , ____ .... �----------, -J.-, .------.. -·--
_________ , __ _,. ________________ , ___ J� _______ J _____ 

C O M IP l l. lii: D  B V  W i l l o a rn A G a l l a r d

TA B L E  O F  E N G I N E E R I NG G E O LO G I C  FAC TO R S  FOR L A N D  U S E
C H A R L E S  S .  R O B I N SO N  & A S SO C I AT E S ,  I N C .

G O L D E N , C O L O R A D O 1 9 7 5  



Of PAA T M{: N 1  Of NAT URAL RE. SOunct s 
COLORADO GEOLOGICAi. SUAVf Y BEDROCK UN ITS 

Table 3 of 1 JOHN W AOl D DIR[ (:TOR 

G I O L O Q  I C  M A P

U N I T  & 

L llt T T l'. R  S Y M BOi. 

RI I. Al IIU) 

0 1 0 1. 0 G ! C  H A Z A R D S 

K NOW N , �& PORTED & 

P'O !Ui HU .. Ii R Ii SOUR C IE S 

----------------·-·--------

Ch l n l e  Format ion  
llc 

State B ridge 
Format lon  
·r Psb

Cons i sts  of  about 200 feet i n  t h i ckness of  ch ie f l y  redd i sh .. tJrown f i n e­
g ra !ned sandstones and sandy sha le .  lenses of  I l m i:;stone 
cong ! omerat� com posed o! pebb les or l lmes1one In  a sandy l im estone 
m at ri x  occu r  l ocal l y .  Samp l e  data der ived f rom deep d ri l l  ho l e  sam• 
p i i n g ,  can be cons idered averages for u nweatt,ered bed rock ; l iq u i d  
! i m it ,  40 �'r, , p l ast i c  Hm 1 t ,  1 8 (:''r, ; p l ast ic i ty  l n d ex 1 231{1 ; mo ist u re
content ,  1 0 % ; df!ns l ty ,  1 35 ! bs f lt3 ; shear strongtt,s ,  29 .. 430 ps i ;
m od u l u s  o! e ! asl ic i ty  f rom 4 to 1 0 , 1 04 ps i .

The State B ri dge  Format ion  i s  t l1 1 ckes! I n  t he  southwestern part of the  
Cou nty and cons i st s  of  t h ree u n i t s .  I n  1 h e  State B ri dge  area o n ly two 
u n it s  are found .  The ! ower u n i t  Is con t i n uous over tns ou tcrop area of
the State Br idge Format ion  and cons ists  of a mode rate ly  redd i sh ..
orange c lay. f ree, wel l sorted , sands!One thought  to be o f  aeo l ian
ori g i n .  The South Canyon Creeil mem ber I s  found in the  Rued! area and
separates the l ower un i t  f rom the m idd l e  u n i t I n  the southwestern part

I 
of t he  Cou nty .  II corre lates w i t h  t trn  Yarmony l imestone member i n  t t, e
Stat e  B ri dge  ar;,a. I n  t h e  Stal e Br idga area, t 11e; Stat e  B ridge Format ion
cons i st s  of  on ly  two u n it s  separated by trie Yarmony L imestone.  The
u pper u n it in  the northeastern part ol  the  County i s  termed the S l oane

, Peak mem ber ant1 cons i st s  of  a homogenous 1 1ne .. g ra !ned sand •ltone .  
The u p per  m ost u n it I s  referred t o  as t he  Toner  C reek member and 

, occ u rs on ly  In  t he  southw,istarn part o f  t he  Cou nty .  l l  cons ists  of  
' , poor ly to m oderate ly  sorted sandstones,  pobb ly  san d stones,  

con g ! o1m,rntes w! lh pebbl es as m u ch as s ix I nches across and s i l t y  and 
sandy c l aystones.  I I  Ms a m ax i m u m  t h i ckness of  '.l88 f eet and  c rops 
out  In  very restr i cted areas.  The State B ri dge  Format ion  ranges f rom 

1 500 feet i n  t he  State B r i dge  area to  abou t  2400 feet I n  t he  Ruetl l  area. 

General l y  forms b l uf fs and 
8toep u nvegetated s lope!:! ) 

harder u n it s  form steps. 

The u n i ts  form verl \ca1 c ! l f f s  
o r  u n derl i e  l arge d ips lope
areas,

Weathers to  form a red sandy  c l ay 
sha le  w i t h  ! lm estona pebbles i n  
som e  are�s. Sandstones rela• 
t ivel y res i stant .  

H ig h l y  resi stan t  to  weather ! 11 g  
bu t  may weat h er to  t h i n  s lab by 
u rt l ts .

hcavat l on : M oderate to  d i f, 
f ! cu l t ; weathered shal e easy , 
beco m es t1arcier w i t h  dep th ,  
sandstones c1 1 f l l cu l l  but  m ay be 
worked w i t h  t ractor  d rawn r ip­
pers, m ay requ i re somf� l ocai 
b l ast i n g .  
Compact ion : Modwate Tho, .. 
ougll m i x i n g  w i th  b i n tk•r rnaterial
may ba n ecessary be!orn com­
pact i o n . H au l l no equ i p m ent  and
smooth t i red rol lers suggested .
Dri l l i n g : M odernte ly  d l f! l cu l t  lo 
d l fi lcu l l .  

Excavat ion : D i f f i cu l !  w i tr, most 
power equ i pment .  May rnqu im  
t1 last i 11g .  

Compac;t lon : D l f f l c u l l ,  may have 
to be crusr1ed and m i xed w l ttl  
b i nder before emp 1 acernerrt 

Dri l l i ng : D i f f i cu lt  

l n f i l t rat 1on : Gen eral l y  moderate
to s !ow,  rapi d  along f rnctu rns.

Runoff : MorJernte to rapl ,t 

E rod ! b ! l i t y : S a n d s t o rHi  u n i t e;  
gt·H1ern ! l y  rnsi stant t o  stream 
scour and g u l l y  wash . Sha le$ 
eroded rap i d l y  by sheet wast'L 

1 nm1rat ion : S l l gh t  to moderate ,  
var i es g rea! l y  from p l ace  to  p l ace.  

Runoff : Moclerate to h ig li .  

E rod l b l l i ty , Very resi st an t  
t:iros lon . 

10 I 

Permt�ab i ! i ty : Probab lv  m odera1 e but  
h igh th rou gh fractu red roc k  N (0g l 1 9 i b l o 
t h rough ShOh::lS ,  

Water Tab le ·  Not know,� . p robar.1 1 y  vr1m-,:; 
f rom p lace to p lace .  

Yie ld to wel l s :  Not deve l o ;)ed , perhars 
�m1 G.1 1 to moderate q uan t i t 1 1::s t rnrn 
�.:mo�.itone un ·i ts .  

U :1e : Prnbable l ivestock s u ri p i y  

Perrn eabi Hty : Varies Q feat \ y  fro rn  p l ace  
to p lace. 

Water Tab le : Not knowf1 .  p ro bab l y  va r i e :_) 
fJ reat 1 y  f rom p lace to p l ace  depend l n q  
u pon l itho logy .

Y !e ld to  wel l s :  Not c!ev'ts'lo ped , s h o u l d  be 
poor to good depend ln[i  o n  l i t h o l o g i c  
1.m l t  present .  

Qual ity : Not known .  

1 Uso Possl b ! e  stock an u clomest 1 c  

S e p t i c  Sys t e 111 s .  c; e n e r a l l y  u n ­
sat i s facto ry a s  excavat i o n  d i f f i c u l t  
a n d  h azr uc1 o f  po l l l J t 1 n g wa ter s u p p l y .  

D u m p  S i t es · Poor bocau :se ,1·.: 
cdvat i o n  d i f t i c u l 1  a n d  r i s k  mocJe ra t t: 
o f  po l l u t 1 n q  y r0 u n d  wat (� r  s; u pp l v .

j 

G(:n ora i l y e ."-<:o i l cm t . Poo r  l o
h an:u dn u :;; o n  :'.c ;up  � l o pes 
w !ll?rc! ror; k :1 m ay 1 .::1 1 1  o r  1.: l i d e .  

Hu;,n.rdou :-. i f  tied d i n� s u rf aces d i p  i n t o  
c ut s  deb r i s and  b l ocks  rnay s l 1 rl (i  1)11

:-, carp  :� l opes 

M i n or- rock. ta1 1 l1 ruards 1n  m ost  n re i·'i:3 usua l l y  
i:lSSOC l i.lt ed W l l h  s tneµ '.3 l opef, ,  
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. o 1 C I  i I f s .  rl, :,;:� ;� ay

sat i �J f ac to ry Perco l at 1 0 1 1  too h 1 q h  1 n  c, ;· / a l l i n t o  oP8:I ex:c3v c1t i o 1·1 s s 1.i r tncns o n  s teep cJ 1 p s 1 opes .  , s l 1 cJ n o n  d 1 ps l o µ r:s 
rio rn e  areas . hazarcl d po l l u t i n g  
q rou 1HJ water  s o u rc e� a n \J o t h e r  v, e l l s  
1 n  n ca r l)y f ract u red ;,on es 

D u m p  �1 1 t es  · Gen era l l y  CJOOI ,  H\­
ctwat i o n  too d i f f i c u l t  n.nd 'i a,:ard to 
po l l u t i o n  o f  g ro u n d  ,1v·a t er :mu rco  

Gr.;r: mc1 l l y  ;-;a1 1 b f ac t o 1·y to r  mos t  con ­
st ruc t i o r1 e n d  n or·H.'. o ns t r uc t 1 o n  p u r-
po;--:,es : 1 e �:\'r n l ny u n ib cou l d  bf1 u s(-;d 
f o r· 1 aye1 i n Q  i n  \ t1 n d  1 i l l :,, 

Some  m f: m bers h :we been q u ar r i od [ o r  
rJt1 i l d i n <;1  s t one  �r n d  i r; s u i 1 ab 1 e  f o r  m o st 
c :) n S i r u c t 1 o n  a n (i n o n • co n s t r u c t i o n  
p 1 1 rpt,sPs I e anod r��H J fi�:g o. te ,  :-:; ome  
r 1  prap 
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Weber Format ion  

!Pw 

M aroo n  form at ion  
Pr>m 

Eag le  Val l ey 
Format ion  

fl'e 
[Peg-bedded 

Evaporites 

M i nt u rn Format ion 
!'Pm 

Be lden  Format ion  
!'Pb 

' 
' 
' Con s ists o f  a buf f  th<➔  g ray , f l ne .. to  coarse-g ral nec1 , subangu l ar to 

rou nded ,  q uanzose sandstone with calcareous cement . Tt, e  g rai n s ize 
and composl l i on  are d i f ferent vert i ca l l y  and l atera l l y .  Wt,ere t he  g rai n s  
arn coarse, m u ch m u scovite ! s  presenL I n  general . t he  coarser zones 
are massive where as the f i n e,grnl n!!d beds are f i ne ly  l am i n ated , t hus  
d i sp lay i ng a carved appearance .  L i gh t  .. co lored l ayers a l temato  w i th  
dark .. co lo red l ayers. The u n i t s  t h i ckens n orthwes1ward and th i ns  east 
anl1 southward f rorn the  west centra l  part of tho  cou nty ,  I t  Is ap­
prox i m ate ly  50 feet t h i ck in t he  Gypsum Creek arna Somet imes 
referred to  as the Sct\oo lhouse Sandstone  tong u ,1 o f  H1e Weber For" 
mat i on .  

Forms c Htf3 and  r 1dg(➔:l- Weathers to  a buf f  q uartz san d .  Excavat ion : D i t t i cu l t  w i t h  most 
power oqu l pment ,  b last' \ ng may 
be n ecessary. 

Compact ion : D l f f i cu l ! , sho u ld be 
crushed and m i xed w it h  b inde1 
before emp lacemect . 

Dri l l in g : D i ff i cu l t .  

l n f l ! t rat ion : F a i r  i n  ,mweathered
rock, moderate in f rac.:wred an<.1 
Jo i n ted tones

F1u nolf : Moderate to h i g h  

E ro d l b l l i t y : R �; s i sW n l ,  o n l y  
s l i gh t l y  i,f ff::r:ted by st rHam SC{:1\Ji.  

Pi::1rrneabi l l ty : Fair  i n  u nweat h orE.id r·ock  
rnorjeratH i n  f ractu red <ind  J o i n t ecJ zones  

Water Table :  No t  kn(l)w n .  %tr i es f rorn · 
p l ace to p lace. 

Y wl d  to wel l s :  N ot deVb!o ped .  s hou l d  l)e 
good I n  northwestern part o f  ! h e  coun t y .  

Qu,1 l i l y : Probably good . 

Use : Cou l d  be usec.! fo r  �,t o c k  i'rnd 
domest i c  supp l i es .  

" '·----·-·------·-•---•----··--••'" " '' -----�-�----�-·--·---�----��-"----� ------ ---

Cons i st s  of  about 4000 feet o f  red mudstones ,  or  sha le ,  a i l tston• and 
f l ne .. g rai n ed sandstone in the v ic i n it y  of Red and White M ou ntai n .  The 
format ion  t h i n s  to  about 1 700 teet to  the east and 1 000 feat to  the  west 
I n  Eag l e  County .  About 2 1 3  of me county I s  under la i n  be t h i s  and o lder 
format ions .  The u n i t is des ignated as a l l rocks above t lia Jacque 

South  fac i ng  scarp s lo pes are 
genera l l y  g rassy or shrub 
covered ; north fac i n g  scarp 
s lopes are general l y  wooded . 
Scarp s lopes are gent l e  to 
g reater  than 40' ,  TM bedd i ng  
i s  general l y  seen as  l lgh l  and  
dark co lo red bands o n  g rassy 
s lopes. 

Weathers to  a Ima red s illy c lay .  Excavat ion : Easy to moderate I n  
the  weatnared zon e ;  tJecom'l!la 
more d l f ! ic i, lt W i t h  depth .  TractN 
d ra w n  s c ra p et� itn d  r l p par::s 
suggest,id . 

I 
Mounta in  l im estone ancl be low t h e  Weber Sandstone or  tM Ch l n l o  
wh i ch ever I s  p resent . The  fo l l ow ing  &amp l e  data are lrorn deep d ri l l  
tio les and can b o  con s idered as average data !or  unweathered bedrock. 
Mo i st u re content . 1 05 .. 5 05% : dens it y ,  1 4·H 64 pc!; shear s t rengtt,s 231 .. 

! 6254 p8 i , w i t h  a modu l u s  of  etast iG l ty  o f  6 . 3  .. 1 02x1 0 •  ps i .

The  evapor l te I n terval cons ist s  of a l en se shaped deposit  about 3 ,000 
f ee1 I n  t h i ckness i n  t he  deepest port i on  n ear Hie center of the  County 
and t h i n n i n g  at tha edg<Js.  I \  l nt erf l ng ers wi th t 11 e  M i nt u rn Format ion  ot 
t h e  east and t he  M organ Format ion  on  t 1,e  west, general l y  outs ide t he  
County .. N t h e  t ype  loca l i ty I t  i s  mai n l y  a ! lgM colo red gyps i ferous  
m udstona and  s i l t stone contai n i n g  some bedded gypsum ,  a few cherty 
dark g ray l im estone  bet1S ,  about 1 foot t h ick ,  and a few beds of  redd i sh 
sha le  and .si l t stone .  I n  som e  areas ttle gypsum ,  formerly anhydr i te ,  I s  
massive ly bedded.  I n  b l u f fs  i t  d i sp lays chaot ic I nternal s t ruct u re .  Ha l i te  
t s  l ocal l y  common .  In  some arern.� J potass l u rn  sal t s  have  been i dent i f i ed 

1 1 11  d ri l l  ho l es .  

.. -. ...... --.... -... -.. ............ ....... ........ . ..j.. .. .. _ ....... .. .. .... ...... .. ..... ...... ...... ..... .
I rr e g u l a r t o p o g ra p h y  w i t h  
b l u f fs and s i n kho les .  Land­
s l i de  topography I n  areas of 
steep s lopes .  

Ori g i n al l y  antiydr it e ; when ox• 
posed to water becomes gypaum .  
Weathers very rap i d l y  and  I s  
w a t e r  s o ! u b l € L Fo rms  l ;ug t'ii 
so l u t ion  cav i t i es 1 n some areas , 
S lopes are gone1al l y  u nstab l o  i n  
t he  bedded depos i ts .  

Cons ists  of  about tl ,000 fo:t ,�;· i n t=��edded m ed i u m  �:-���Y .. :�:�rse 
j 

�:n eral i y  ·f:;:,:·�t:e: s·;���
-
� 
.
.. ;-.. ::r: i l a����h�-=�r�o n  Format i on ,  

g rn \ned g ray to rodd i st, .. brown sandstone ,  cong !omerat l c;  sandstone . w i t h  l i m ea 1 o n o s  m ak i n g  t h i n  s o i l s  w i t l1 p ro m i n en t  
t h i n  be<Js o f  redd i sh-brown s i l ts tone and sandy and s i l t y  sha le w i th  p ro m i n e n t  s t e p s  o n  t h e  recogn i zab l e  steps form ed by 
d i st i nct ive l nterbedded p i n k  to g ray l l me,stones and do lom i tes .  The s lopes .. Form s  both g rassy res i stant l im estone u n l ! s .  The 
M i nt u rn Format ion  over l i es t he  Be lden or  o n  P recambr ian rocks and is  and t ree covernd s lopos.  tormat l on  weathers 10 a red s i l ty  
be low the M aro.,n .  I !  i nte rf ! n gers wi th tho  Eag l e  Va l l ey Format ion  west c l ay stai n i ng ! h e  g ray l i m estones 
o f  Dowds  J unct ion .  I n  t he  southwestern part of t lHl County t he  Goth ic a p i nk ish co lor. 
Format ion  i s  I nc l uded w it h  !h<l  M i nt urn Format i on ,  The fo l l ow i ng  data
is the resu l t  o f  test i ng of  u nweathered bedrock composed of  sand-
stones and con g lornerates in t ho  M !n 1um Format ion ; mo ist u re con�
ten t ,  . 1  .. 1 0 .9%; u n i t wei gh t ,  1 30 .9  pcf .. 1 66 .5  pc! ; modu l u s  of  e last ic i ty ,
1 . 0•1 2  x 1 05 psL Sha les can be expected to  have d i f ferent val ues .

Com pact ion . General l y  gonct, 
sandstones m ay havo to  be 
com b i n ed w i th  a b l nde1· beforn 
compact ion  w i t h  smoolh t i red 
ro l lers. 

Dr i l l i n g : Moderate to  d !H i cu l l  

Excavat ion : Very easy .  

C o m par;;H o n : Pcwi r l y c on -­
sol l rlate,1 , general l y  easy, N ot 
reco rnrnendecl for road bed§ or  
foundat ions ,  

Dri l l i n g . Easy. M ay r: 109 ti l l s  a1 
h i gh  rotat ion speeds ,  

Excavat ion . Easy t o  moderat e  I n  
the  weaH1ered zone ,  become$ 
rri o r0  d i f f i c u l t  w i t h  d e p t r, .  
B 1ast l n g  may be n1qu \ red tor cieop 
cuts or  excavat ions .  
C o m p.:ict ! o n , Ge- rHNa ! l y  g o o (J  
0xcept i n  coaxsEn sandstones and 
1 i rn estones where t t1 ey w i l l  have 
to  l1e m ixed with a b i nder  before 
com pact l(Hl,  
Dri l l i ng : Mode rate to d i Hi c u i t .  

! ri f i 1 tn�t ion G �:nern l l y  n eg l l g i'b ! e
i n  sh/li es ,  neg l ig i b l e  10  low 1 11
s i l t s t o n es a n cl  sa n d sto n es .
M ode-rntf:1 a long f ractu res <:tn cl
jo i nts .

f1u nol! : M oderate .  

E rod l b i l i ty : rni rl y res istan t  to  
st ream scour  anti  moderate ly  
riis l stant to g u l ly and  slope w,,sh . 

l n f l l t rnl ! on : H ig h  i n  many areas ,
mo<Jerattl m gyps ! feroiJS mud­
stom1s and shal os .

E rod l b i l l ! y : Eas i l y  erod i t> l e  t,y 
strnl).rn , g ul l y  wn.sr1 and !:'.: l ope 
wash . i>oorly  cemented hy water 
so l u b l e  m at er iat s .  

l n f i l l ra! lon  · Gonera! l y  n og ! ! g i bl e
l n  s t"1 al e.5 ,  neg l l g i bl @  t o  l ow i n
s. H t s t o n e s ,  san d st o n e s ,  a n d
l im estone� ; l ow I n  con g lom ..
erates . Mode·rato a long f ractu res 
and 1 o l nts .  
R u noff . Mo(Jon,te to h i g h ,  
faod i b i l i ty : Fa i r  res i stance ·1 0 
stre,�rn scou r  ancj modern.te ly 
resi stan t  to g u l l y  anrl s lop• wash 

1 

Penn0ab i ! \ty : Generai !y n eg i : g i tl \ e  t o  
1ow, l ow I n  the  weath�red zone  

Water Tab! e :  Not known · p rn rJab l y  va r i es 
great l y  f rom p l ace to p l ace .  

Y iel d  to  wel l s :  Not drtve i oped , probab!y 
poor to  fai r depend l ni;J  u po n  l ocat i o n , 
s i l tstones and sandstone  pro bab ! y  g ive 
beet y ! e i <J .  

Qual i ty : Probably 1·d g h l y  fn l r7 (·:-:ra1 i zed . 

U se . Poss lb l e  stock lJBe . 

Pe rm e a b i l i t y . G e n e ra l l y  h i g h  P " r· 
m er,.b i l i ty ,  moderate 1 n  i m pure rock 
mat eria ls ,  I . e . , \JYPS l ftt'ous  rnuclstones 
etc, 

Water Table :  Not know n .  

Y i el d  to  wel l s :  Not 1-::nown .  ;::;ro tiab ly 
u n re l iab l e

Qual i ty : H igh l y  m lneral i rnd . and h i g h l y  
corroslve,  

U se : N one. 

Perrn0al1 i l ! ty : GHneral ly  n eq l i g i b l e  to 
low, l ow in the  weathmc-d zone ,  mod· 
ernH1 i n  t ractu red area$ . 
W&ter Tabh9 :  Not know n ,  prnbab l y  var '1os 
trom p lace to p ince . 
Y i8!d t o  wel l s :  Not devs: l o petj ,  probab l y  
poor t o  fai r depend iny  u po n  l ocat i o n ,  
S i 1 t stones, 8-andstones,  con g l o memtc�:; 
and Hmestones probab ly  be.st . 
Oua l i ty : P robably m i nera l i zed 

I 

S e p t i c  S y st e m s · U n s a t i s f , c t  y ,  
e x c av a t i o n  d i f f 1 c u l \ , i1 a z 3 r cJ  o f
po l l u t i ng q ro u n :J wawr so u rce .  

D u m p  S i t es . (l rrn erl:l. l !y u rrna t l S··-
facto ry ,  i:,1xcavat 1 o n  d , f f i c u l t .  

S e p t i c  S y '.:i t o m s  G E; n ,:• r n l l y  lF1 

.sat i :1 f::ic tory . s hd l os too  1 rn p rorn cdb \e  
a n d  i n  s l i t st onos  po l l u t io n  o f  1;; rou n d  
wate r  :�o u rce  1 s  �, pc,ss i !J i l 1 t y .  

D u rn r:i  S 1 1 0s  Gn1o ra l l y  f 2n t o  poo r  
D i f f i c u l t '\ () 8XC8,WH0  1 n  rnany  8-!f�f\S : 
a nd  t·1 n,:,-;:Hd o f  po i l u t i n �1 g ro u n d  \Na te r  

S c p 1 : c  S v s t e m s ,  U n s a t i s f ac 1 o ry 
h8C8USEJ o f  h i g h  per rneab i l i t y  a n d  
h azard o f  po l l u t i n n  g ro u n d  1;va t o r  
sys torn 

D u m p  S i t o  VNy poor  bec,,use o f  
h i g h  p e r m ea b i 1 i ! y .  H a z a r d  o 1  
po l l u t i n g  q rn u n d  water ,  

Sep t i c  Sys\ t�ms . F·1oo r  h azard of  
g rou n d  water  po l l u t i o n  in  sands tones  
anrl  s i l t .st o n es 1n 1)y tJH m od er at e  
D u m p S i t r:i s  G e n e r n 1 1 y  u n s a t •  
i stacto ry excGv8t i o n  cJ i f f i c u i t  a nd  
f1 azard t o  g ro u n d  wa tn r  sou rc!J .  

A l tomat l n g  beds of dark g ray or  b lack f i n e  g rai ned,  !oss ! ! l lemus 
l im estones and g ray t o  b l ack f i ss i l e  s !ia le ,  Two massive, arkos ic ,
con g lomerauc sandstone un i ts  occur n ear the  m idd l e  of  t he  format ion
and a few beds of  m l cace lous s l ltsone occur  n ear t he  top of  t he  un i t .
Tim forrna! lon  ranges I n  t h i ckness f rom 700 feet I n  the  Rued l  darn an,a
to 1 25 leot I n  t he  G i l man area. General l y  two•th i rds  of t he  torma\ lon  I s
shale ,  T h o  beds are d l scont l nuous and I l a  on a karst su rfac(� a t  t h e  top
of  the  Leadv i l l e  L imestone.  The cave f i l l i n gs  and red rego l l \ 11 on  top of
the Leadv i l l e  i s  t ermed tho Mo !as Form8t io11 and I s  i nc l uded w it h  the
Be lden Format ion  tor  s imp l ic i ty .  Tl1e format ion  contai ns  th in  gypsum
beds I n  t h e  v ic i n i ty  o f  Rued l .  San d stone poros i ty  is  10  to  Hi  percent .
Sha les may be expans ive I n  part .

G en eral l y  occu rs ! n  val l eys 
a n d  Is  p o o r l y  e x p o sacl .  
U m estones and  sandstones 
form res( stant r idges o n  t he  
s lopes .  

Weathers to a g ray to buf f  s l i t  
w i t h  sma l l  p i eces of  ! lrneston 1\ 
sandstone and sha le .  

U se Probably  stock and some domest i c .  

�
-
�:::·:va���n ·;'"�-.. a-s-y -to-d;f�lcc;�; ·:i;;; <>• ;�;;;!::;;:�· �:�;ilg·i�!:  : �����es , +P. �-,:e:::, ;: ::n e;:�oor,

. 
m ay 1,e la , 1 r::\�-��:·:�:·--��:·,:-:���·:···---·���.--�.:�--�-�:� --·;�/t r t o

most power eq u i pment .  Th l n  s ::i n tl s l o n e �. m o d (HGi t e l y  h •i g h ,  ::1 t  t;;-1se o f  weaHH:1red zo ne ,  1T1oder-a\E• poo r  Perco l at 1 0 n  u1 1 t:s l oo  s l ow 
l i m es t o n es a n d  $ h a l es a.re  H mcstonos l ess so . F ra.nt u res and 1 h rou g h  sandstones Jn r1 i n  :HecJ.s of R i s i� o f  p (: l l u t i n g  rJ ro\i n d  \1-_1;;1 t f"� r so 1,i rcc 
r ip�b lH .  Th icke,r sandstones and sol ut ion  channel s  a1ong  f ractu rns :mlu t io n  channe l s. _  i n  s8n cl s t o ne  and  l i r-n ct;t o n e  
l im estonr.;s m ay n:iqu i re b l ast i ng w l l 1  a l low i n f l H rat lon  ! ri  ! ocal 
Com pact ion : Easy in sha les ,
l i m es t o n e s ,  a n d  san d s t o n e
shoul d  be  removerJ , crushed and 
m ixed w i th  b i nrJer before em• 
p l au, rn e n t .  S h e e p s f oo t  a n cJ  
smooth t i red rol lers suggested . 
Dri l l i n g : Moderate to c! l l! l cu !L  

Runoff : Moderate to h igh  on  
shal es ! es� so  on  sand stones and 
H m tttHo n es .  
Erod ! b ! Hi y : M o(tetate i n  sha l es 
by q u Hy wash and st ream scou r, 
s l i gh t  by Sheet W8$fL 

,_...,_� _____________ ,.., ___ �,,..-�,-- ,-.... -,--�·------

Water Tab l e ,  Net know '! Pm L)ab ly  1;,,:, r 1 , , 
q rcat l y  horn p lace, to  p l :.:ico 

D1i (n p  S l \ e�, :  Fa i r to qood .  Good r n  
t h i l: I\ ,sh a l e  u n r t s  Fa 1 r t o  roor  i n  
,'; fr n rJ s t onc  a ri <J i i rnc:;t o n 1:;s where 
t h r:ne is  a ('1 21 :cm:.i to q ro u n d  water  
po l l u t i o n  

TA B L E  OF E NG I N E ER I NG GEOLOG I C  FAC TORS FOR L A N D  USE

Goocl mocks  r;1 :::iy s l i (J e  o r  l a l l 
i n t o  excavai i o n s  

G o o  cl 8 : oc k;:,; m ay s !  i d r. o n  
t; r; d cj i ri o  p l a n e s  1 n t n  e x ­
cavat i u n s ,  ::ih :.i l r.s rr' oy b e  
ex �)an 1.1 i v e  i n  part  

Va 1 1 c o n t '' C I  o r  s ,_.1 dJCt' an 1.l 
s u b  �s u r t r.1 c G  c-J r c u n a �F� : ::, 
c r i t 1 ca i . 

F a i r . p ans ive 1 11 pnn 

Good l1e cJ rnc k iTl ,'W s > 1 de , f  he, ... M i 1' q  
\_ . l i)f1 (}'., u r  ; () : 'I t  d i p  'i \ O  (; u 1 :� 

D i ps ! c pe�, o i, �\ t1 a l c  n12 ry \ c, nd  t o  t d 1 r..Je 
Becl c1 r n q  H F rt cJ 1 p 0 i n t o  c u t s  rN.1y �) ; 1 d 1•� on  
1 11 e  d i ps l o pet.1 : n  tn cmy ,- ner1� i f verv  
:;t cPp s l o pes ;ir e  c.1GVP l o pr-ccl , c o n st ruc t 1 tr n  
m ay 3 1 \ e r d rc°J ! t'1 (J�J 1? I P  t f1 t� '·N8 �_r\ h EHcc1 ZO ll f:  
a n d  m dy i n 1 t 1 .:.i t r,: s : 1 :J t: ::; 

S ubs i ci u r. ce  n f  t v-i e �; u ri ace  d ue t o  
so l u t i 1J n . Lan d s l i de :1 an c-J genNJ I  1 n ­
s tab : l 1 t y  o f  Hr n s l opes  are t h e  m aj o r  
g eo i o q 1 cc1 I  hazards 

Sv; '-:. er t  i t) I  ('. i o roe)<. f ;J !  1 fvvwd ncn 1  t1asu 1.>' 
:' l i l t �, M c:1 v s i 1 d t; o n  br1c c1 rn g  s u r facos . 

Pn\ c 1,, 1 , a ! l y  u n st ab l e s l o pns �1n ,J snO '-A' 
ava : a n c l·; e  f1 azcHcl at t1 i �J l1 Fn e 1 evat i o n s  i n  t h e  
s t t-:[�p va l l eys  a i8 t tw p r i n1 ary �wzarci i 11 -

\0 1 ved D i ps : o pe s 1 i cl 1 r� (:J  o r  W(�C:rt h ered 
twc1 rock  1 �; ;,:i l so poss i b l e ,  

n 1-1 1 "1 1 i -,1 t:: l y  U '\ S i a h i l: :=- l r; p c ::, n u 1n e r u u s  
1 ;:i n rb l 1 r h: :; bt'! caust.' o f  ; (1 l i ! nat 1 o ri  ard  
;';CJ I U b 1 l 1 ! j'  o f  t h f'• C1:-:(l ro c l� S i n k  r'1 0 l es ?H': (.1 
so l u t l (HI CctVC'Pl S  

S 1. 1 i t a l.:i l ci  t u r  ((: os \  c o n :.; tn;c t 1 o n  CF1 •j r' 0 ll ·  
r:o r, s1 r uc t , n n  r : i r p ()!;.BS 1 13 ! d i !'  m ad i 1 I I ,  
so rn c, sj ra i n t 1 l ! f" ma \e r 1 a l  

Uu1 1:Ha 1 1 y  ,� u i t c:t b l e  to ,• rrn �: t  c.o r·: f;, 1 U c t 1 0 1-, 
a r- d  r1 ,:-J f1 ,.VH1 b l !-1J C ! 1 cr·, p 1HpC1SE:.'!'.J I . e .
:-ci ;;,(J l i i l ,  ! dy tc r 1 n g  i n  l ;.1 r: cJ l i l l s  

Cyp ,:e urr1 ,_-ind (.1t t11?1· evapo r 1 i f� -s m,c;;y DC·' 
H:c, n o rn 1 ca l l y  tea�, ; ti l f, u n (! C-H uun of  1 r1 e  
r: ,1q l 8  R i ver  va 1 1 �-)y i n  t l'P' 1 u t we va. r icus  
-:ig r i cu l t u 1·c1: pu rpost� �: 

-+-----+----D 1 p'.-; l c, pes ci r1 sh c,i l e  n"i oy 1 1,! n (l t o  s l i de Poten t i a l l y  L 1 n su.1ti l e  s l o p 8s a n d snow Cene rn l iv s u i \ ;,1b ie  fo r  co nB'tfuc:1 10 n  2-n ci 
f1 1,)dd 1 r 1 q  t h c;1 1  cl i ps i n t o  c u t s  may s i i 1:1 n o n  ava l a 11 c lwc; at r1 i g r1 c: r  e l eval i o rr n  r n  t h F: s t r:e�1 n on -con st ru c t i o n  p u rpo ,s.:. c-is L i m es ton es 
hncl d 1 11 g  r, : an es .  I n  many  n rec1:; ci.s steep vn l l eys  arP, t h e  p r i rn ar·y h c.1zcud �c. i n vo l ved rna.y p rnv \ de  a 1 ocr n  so u rce  of nqg regat f ,  
s l o pe;:-, an:". 1 .1 ev(: l o pec1 , const r u c t i o n  m ay Lan d s l 1 cl i ng i n  i h o  'N8at h l�md 1on e  and  o n  1 n  t h e  Va i l  a r E!a h a:;-; tinen p rosp ect ecJ f o r  
J. ! t t� r  d rn 1 n aq e  1 n  t h e  1Neat r·1 e re1-J zon f-; a n d bed c! i WJ :.,u rf ;1ce:c; u ra n 1 tl li'l

E.xoan s i ve .  i n  pan , s u �:;cept i b l e  t o  l 0 '✓11 
a n g l e  s l u m p i n g ,  a n 1J :, l ope t a i l u r t;s Be(l ��
d i p p i ri q  i n t o  c u t s  rn c1y f ;..1 1 1

F o r
r
n at 1 o n  1 ;; s u scep t i b l e  i o  s ! o PP f a 1 1 u n:1s 

antl n :ay con t ,1 1 n  e J qJ �Hi s i v t) c 1 ,;1ys i ;·1 pa rt 

i
l-· ----·· - _.............. ..-.. ···-• .... .. 

Su 1 t ao l e  tor  rnos t  c o n .st ru c t 1 0 11 a n cl rwn 
cons1 r u c 1 1 o n  p u rposes : 1 E' ,  s an i i 8 ry 
l a. n d  f 1 i 1  l aye r i r1 g ,  some  i oacJ t i l l  

C O M P I L l! D  8 \1  W H i 1 a n1 A .. G a l l a n l
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Leadvi l le L imestone 
M l  

Cha.Hef! Fo rmat i o n  
De 

Hm rJ i ng Ouc u t z 1 t e  
Oh  

M a n 1 t n u  Do l om i t e  
Orn 

f)eer l ess Fo rmat i o n
f: p  

Sawa 1 ch  ()ua rt z i t e  
-€s 

l ng <:-o t, s  a n cl  Me1arno rp t1 i c 
H ocks  

f' r: "" 

i 

The for rn at i o n  con s i �1 t s o f  two m ern bers i n  Eag ! e  Cou nt y ,  Tt�e l ower  Form s p ro m i nen t  r i dges ano 
sands tone  u n l t , cal l ed t h ti G i l m ::i.n Sands tone  rnember ,  ranges f rom ·1 0 c l i f f s .  
t o  50 f eet i n  t h i ck n ess  and  i s  d i scon t i n uous  i n  some arnas. I t  i. s  
com posed o f  t h i n  and  u n even beds o t  g ray i sh - t) rown  rned i u m�n ra i n e1...i 
ca l careou s  san d stone .  The  ! ower few feet con s i st oi a l \ q h t -g ray , 
sandy ,  do l om i t e  brecc i a  t hat f i l l s  depess i o n s  ! n  t h e  u nde rl y i n g  Dyer 
Do l om i t e ,  A bove t l1e G i l man m em ber  i s  abou t  75 feet ot ,1e11 se ,  h ard ,  
l o ca l l y  s i l i c i f i od d ark�g ray l i t h og rap h i c  l l mes tono ,  I t  i s  genern 1 1 y  even l y
masel i ve bedded except  t h e  i ower u n i t s  t h at cut? t h i n  and  con ta i n
i !rn esto ne  petJt) ! es .  T ti e  t h l ck ness may range  tH:it ween w i de l i m i t s  i n
son1 0  areas because o f  post Leadv i l l e  eros io n ,  Beds are con t i n uous ,

Fo rms  prorn i nen t r i cl g t•s and  
o u t-crop s .

G i lman  sands tone  weath ers t o  a 
ye l ! ow i sh -b rown sand ,  The m a i n  
do l om i t i c  l im es tone  u n i t  h a �  a 
d1arac t er l st i c  b l u is!'l • g ra.y co l or 
w l t h  even smoo th  s u rfaces . I n  
som e  o f  t h e  rn i r1 l n g  d i sHlc t s  i t  I s  
h yd ro t herma l l y  a l t ered 

Weath eret'1 s u rf ac r�s o f  t h o  Dyer  
eirn 1 i9 h i - b rnwn t n  l i g h t �g ray 

f'he ctla'f f ee Format i o n  i n  E ao l e  Cou nt y  con s 1 s1 s  o f  two m em bers ; t h e  
Dyer  Do ! o n1 i t e  a n d  t h e  Part i n q  Qua rt z i t e ,  Tt1e  Oyi;:n m Pm ber  i s  u n i fo rm l y  
t h i n  bed ch:•d , very f i n e l y  c rys ta i l i n e ,  derse ,  h ard , g ray do l om i t e .  The  
u n i t t h i c ktH1 s  f ro m  the  Eas t  Lake  Creek area wher e� i t  i s  1 00 feet t h i c k  t o  
t h o  west t o  ;,1 t h idrnoss o f  1 50 feet i n  t h e  F u l fo rd arecl and  t h i n s  t o  t h e  
cast o f  t h e  Lake Cn1ek area t o  a 1 h i tk no8s o f  75 t o  80  feet i n  Hie G ! l man 
area .  The  u p pe r  par t  o f  the Pan i n Q  Mem ber i s  a wh i t e  rned i u m  t o  coarse 
g ra i n ed q ua ri z i l i c  sand.stone .  1 1  Ls u su sa l i y  rnass ive and c rossbeddod 
'N i t h  cong ! o m mat i c:  l en ses ,  B ed d i n g  i s  m 3ss i ve and  u n even . t h e  l ower  5 
t o  1 0  loel cori s r n t s  o f  a �i ray s tr n l e  The Part i n g  m em ber  t h i n s  t owards 
the G o re Range  and t h i ckens.  sou thwestwci r·d f r(>m t r a  Eas t  Lake  C rock 
a rea w�1ero i t  ! s  75 foet t o  8tJout 1 00 fetH \n t h i ck ness i n  t h e  F u i lo rd arna. 

The ior rn :lt i o n  cons i st s  o f  an  1 i pper u n i t o f  p r imar i l y  w11 i t e .  mod n; rn. 
q ra i n ed .  v i t reous  o rt hoq uart z 1 t es .  Til e  l ower few f eet con s i st c,f 
i rreg u l ar  brnwn , do l om i t i c  and  ca l c it i c  ctrm ent ed sands tone  be,is  w i t h  
con g l o rn ernl i c  l en ses T h e  bt:ds i n  t h e  u pper u n i t  are m ass i ve a n d  
occas i o n n l l y  c ross-- berWed . T trn  beds I n  t h e  l ower  u n i 1  are l en t i c u l ar 
8- ri d  c ros ��- bed ijed . Ye l l ow i sh �} ray-g reen sands tone  i s  ioca l ! y  \ n ­
;e rbedclod \\J ! U1 nm q ua rt z i t e  n10 'fo rmat i o n  i s  5 0  feet t h i c k  i n  t he S tone  
C r eek a rea bu t  t h i n s  abru p t l y  t o  t h e  wes t  a nd  sou theast �md i s  no t  
a lways  p ro sen t .  

Rns 1 �:;1 c:m t 
r i d oos .  

u n i t  tt1 at 

· ·· ···.·- l -···· ················· 
f o 1TP S i Wt�attwrn 10 ;� ti rny scm cJ s tone .  

rhe  l ornwt i o n  1 r, a t h \ n  .. t)edOecl crysta l l i n e  do l om i t e .  Bedd i nri i �; u s ua l l y  F:e rrn s i:-: i i l i z, (-1.n rl  r i d rJeS .  
t h i n  ancl  even . bu t  mass ivo-bod c1 i n g  and cmss--bed 1:fr 1g  a r e1  a l so oh--
sorvr➔d HH'.! co ! o r  rn. ngos l rom dark g ray t o  red d i sh �b rown o r  p u rp l e , and  
st reak:> o f  y1:: 1 1 ow ;Jn ci  g reen g ive t t, c  rock  ;,_ rn ot t i ed appearance .  T li c: 
u n i1 i s  30 t o  40 !e ,:'!t t h i c k  i n  U10 West Uike Creek area and  i s  reported to  
DH up t o  GO fpet i n  t he  F u i fo rd arna and  i n  the F ry 1 ng pm1 t.'';r-eek a rea ·1 03 
f or:t are ex posed . Hie torrria t i o n  is absent to t h e  (�ast o f  Lake C reek a.red 
t h e  u ppe r  s u rfac0i is an  eros i on ti 1  con tac t  

T�1 e  com pos i t i o n  i s  h 1 9h i y  var i oU bu t , m gGne ra l ,  1 .s  a h ruw n ,  sandy  
d o l o m i t e ,  w i t h  st reak:;; and  l am i n ae o f  g redrd sh .. g ray o r  da rk reel 
('j o l o rr n ! o .  The  clo l orn i t e  g rades l atera l l y  ancl  ven i cn ! l v  : n to  do lo rr n t i c 
san ds tone  B rown o r  g ray sha l e  i s  i n t s r-hedd ed w i t ti t h H  clo l o rn i t e  1 n  t t1e  
n1 i d d l e  par ts  o f  Hrn f o rm at io n  rin d  hecornes predom i n an t  .1:t t he top .  The 
d o l o m i tt::: htHis me H·d n :::ind  l en t i c u l ar .  The  s2rn-d .s tone bods a 1"e usua l l y  
m orn m ass 1 vn ,  a nd  s riow ::.o rne  crossbed d i ng ThE.l t h i ckness ranqes 
f rn ri �15 t o  1 1 2  f n1"S<t in  t h e  Pand o  a rea ,  i s  65 f ciet i n  Eag l i:1 Canyo n ,  f rom 
SO  t o  1 07 f r.mt i n  t h  A Ea. st C ree:k area, a nd  fSO  f c�et to 1 00 f eel i n t t, e 
T horn sv i 1 1 e�Wcods Liike area 

T h e  Sawa tch  q u art l i t G  con s i t s  o f  t h re1:-, l in:0 1 1) q i c,;1 I  u n i t s .  The l ower u r� 1 t  
1 .s d rn ecl i u rnm �J ra i n ed ,  v 1 1 reou .s ,  \Vh i t e ,  o r t hoqua rt :e i t e , t he  1n i d d ! o  u n i 1 i s  
a l t Pr nat i ng beds u f  rn t-1d i u m--g ra i n0d . do l om i t i c ,  b rown sands tone a n d  
w h 1 t A  o rH10qua rt z i 1 rJ ;  and  t h e  u pper  u n i t  i s  f : ne•-g rn i 11 ec L  v i trnous .  wt1 i t e 
o rt hoq ua rt z i t e  a nd  an u pper zone  o f  f i n e" g ra i n ecl .  v i t e ro u s ,  w h i t e  
ur t hoq ua r t z i t n .  The  q uart z i tes 8H; ffH:>d i u m --tJeckJed \ () m as f; 1 v0 ,  and  
�:; l"! ow smn e  c ross-bt'..:dd 1 nq The m ! c1tJ l e  zone  \ s  t h : ri  beddecJ : �lrHl t he  
i n cl i v l d ua l  cio l o m 1 t 1 ,: tieds  a re  I H n t i c u l ar ,  g r ,ad i n g  i n to  q uart z i t e  i et eral l y  
T h e  u·i 1 c k n 1::ss  o f  t h e  fo rmat i o n  nrnges  f ro rn 1 90 to  ? '1 6  t ?.:ieL b u t  o ri t h e  

. ,w(;_racie __ i s  ::i. bou t ;!po f,Q!;l tl 'rn:k .  , ___ .... _. _______ _______ " ______ _ 

The  Precam b 1· i c.rn 1 -0c Y,s i nc l ude  q rBtH tes ,  sch i -�1 s ,  q 1; 1::.'H .Sses anci l 3rn­
fJ ropr1 y rc .�; o f  the Sawa1ch anrl GoH:! Hanqes The rnrks are f i n e, to  
c.oarsE- g rc:1. i n ecJ .  \V i t h  m te r l ocK i :l �J f FBn u l a r· border· s .  M ost h ave a 
p ro n o u ncerl : ayer i n q  o r  f o l i at i o n , tHt<) dense  t1 0. rd .  we l l j o i n t ed and  
10c:::i l < y  ;; t1earl"�d (:i ra i n ., s i zes iange  f rom 1 m rn to  5 rn n-1 . w i t l1 coarse� 
q rn 1 n .·s to  1 0  cm l oca l  I V ,  l he d i ! fernn1  rn i rH:i rn lq.J i C  u n i t s  geoeral i y  covflr 
larqe are::.1s but i n d i v i d ua l  rock t y pes rn ay l1e c H scon t i n uous  over s hor t  
(J i ;; t ancc:s 

M n cJ t:: i- a t e l y  r ::: s 1 s t 2n1 t u n  1 1  
fo r n-1 , n �; l ow rou n ded r 1 d qps 

T r) i:: u p p t.H a�d  ! o vver zonos 
cur h i q l1 l y  n::::� 3 i S tc:t rr t  and /o r n-1 
p ro m i n en t  r 1 (J 9 :; s  a c r n �s s  
rJ 1 V 1 llP area�, dfHi c i i l f ::; 0¥Vh (Hf:
t t, c  beds a re mo re 1,; ri n t l y  
j 1 pprng  The,  rn i d d i c  /one 
f ro m :� :_1 ::� t eep ::; l ope  bet ·,:1,,· een 
r:. I d t s  

F1 u g q e d  r c, l t i r1 9  h 1 l i s  ::i n d  
mount a i n :� ,  w i t h  n u m nrous  
l o w  r o u n d ed e x p o s w· e s .
lJ n ckr l i es t ho g l ac i a l  t 0p0-
o r;:1p hy  irn d  fo r rn s  t h E· co rns o f
t h o  G o re a n d  S a 1N a t c h
Ranoes .

A n g u 1 a.r b l ocks  -31 lXlS!::' o l  c l i f f s .  

\.\ll't'IHH '.'.J"3 l' O  a d :nh co l o r  ',",( ) t h  
nc,(Jd 1 st1 o r  t.1 rnvv 11 r1 1w '.·:; Mo 1 t i t::d 
'.) 1 1 r iJ.CP 

VVeat h ers  t o  a dark  
redch sh --hroVli n  co l o r .  

to  · l ig h t  

T ·-·-·- - ---,·------.. , -

fr1 0 u ppe r  a.ml 1 owt,.r zones 
weathe r  t o  a ngu la r  I i g !1 t  brown o r  
9 rny c ! \ i f o  o r  l arge b locks Tr1e 
rni cld l e  zone W(Ja1!1 ers  to  8 dark  
ri rown  s leep s lope 

E x t re m e l y  r o s i s t a. n t  a n d  1 s
9 N1 e1al 1 y  l i c hen covered , so i l s  
\i\1lwn fi rnson \ 8rB \1ery c l ayey 
sand 1 nd : cc1t i n q  d8corn pos 1 t i o n  of 
t ho  fP l d s pars M ay d eve1o p  good 
\l\•eath e red ho r i zo n  1 n  sh e,ared 
?ONl'.'> 

E xc avatmn : D 1 tf i c u 1 t ,  lo l as t i n g  
requ i red . 

Com pact 1o n : D i ff i c u l t ,  m u st be 
c r ustH3d and  t r,o ro ug td y  ffi l xe-1j 

w l t h  b i n der  l1eforn ern p l acemt-mt .  

O r H 1  i n g : D i f f l c u t t .  

L _:.;c. :wat i o n  · D i f f i c u l t .  b l ast mg  
may  be mqu i rnd . 

Com pact i o n : [)hou kl  be c r ur> t"Wd 
and  rn i x. ed  w i t h  tm1clr1r  

D r i i l ! i' lG [l i l f i c u l l  

f::q;;,ivat i o n  D i J f 1 c 11 1 t .  b last i n g  
n·rny b n  rnr1u 1 rnd . 

Corn pact i o n . M ::1l c r i ;:i l ·•m l l  tMVf.'! 
to bo e: ru �-; hod 8Mi rn 1 xed  vv 1 1, h 
t1 1 11 d f: 1  b r:: l o r e  e rn p L� c o n1 0 n t  
V : t1r ::.1 tory compac to rs suggesrn,d 

Dr i 1 l i 1 1 g  D i t f 1 c 1.1 l i  

[ xcavM i ciri · D i f fkuH  b i 3�l l i ng 
may UP rnq u 1 rm:, 

C o n1 1:.. ac 1 i o n  · M t::i t o r 1 ?1 I  'NO U I \J 
h <ivr; t o  be c ru sh (c!d s1ncJ rn 1 xed 
\,v i 1 h  t1 1 n der b \;due em p l ;-icmn cn t ,  
V 1 br.;dD ry  c:<:,m pac ton; ,':;uggebled 

Vr-.: r y  ci i f l : c u l t ,

E :x ca1 va t 1 o n Vr r y  d 1 t f i c u l t ,
d r i l ! : n g  n nd  b l a �H i ng req 1.1 i rcd  

Com pact i o n . Hock vvou 1 d  '"'HW e  t o  
bi� c rus h ttd rrn c1 v.1o u l d  r eq u i re 
m i x i ng w , U -1 b i nde r .  

D r i l l i n g . D i f f i c u l t . 

E x-cava.t 1 on , V 1-.:iry d i f f i c u l t  l n  
u rt w 0 a l h e r c d  r oe !,; ,  g e n e ra l l y
r n q u / r· o s  b l as t i n g ,  M od Ei r 0., t e l y
easy t o  m ooerate l y  d i f f i c u l t  i n
weatherc�d roc: k , corn rn o n l y  c an
be 0xcavBh':!d w i t h  r i ppers :�n d
scrapers ,  l oca l l y  w i t h  t ron t e nd
! oJ.ders .

C u rn p a c t i o n  Ve r y  d i ff' i c u l \  
M a t e r i a l  w o u l rJ  h av e  t o  tJe 
cn;Mied and  rn 1 xcd w 1 l h  ! ! n ctor 
before ern ;:.i l acemer ! .  

D ri l l i n g : Vcny dH t l c u l t  

! n f i H rat i on  · S low except t h ro ug �1
f ractu red rmd J o l nt t;d areas and
s o l u t i o n  c av i t i H$ .  M e ry b e
rn o d e r a t e  i n  a l t e re d  G H rr1 a n
san d stone  rnetn l)o r .

f:rod l b 1 I Hy · N eg l l,g ib i !J  by $;h r:-et 
wash , q u l l y  W 1l.:Sil , S l i g h !  L1y 
st ream so)ur .  Sr, rne �:o 1 u t i o n . 

! n f i l t r ci ! io n . N rrJHg i b l e  t o  f; l ow ,
s i o w  UHo u q h  i r nc t u r e d  a n d
jo i n t ed zones ,

R uno f f , t-JhxJe rnt �? t o  h i9 l'1 (h:�· 
pen d i n g  o n  8 1op13S ,  S t rnarn s may 
be j o i nt con t ro i l <:H1 , 

1 
t: ro d 1 b i l 1 1 y · Low DY sheet a nd  
gu l l y  WB.$!1 W l d  suearn SCOllL 

1 n t i l tm t i o n  N o9 I  1 9 1 1) ! 1; rn u pper 
QU <.H t z 1 t e  �;l : g h t  in  u n dcr l y l n Q  
sa.nf:stone .  ProtJa!) 1 y  best i n  
hacl u rr:.-d an d jo 1 n l ed rnater iaL 

Ernd i b\ l i t y :  S l i q h 'l  l)y !>h8E<t Hl) d  
gu Hy  wJsh . rnocJ erate by s t :'e2u11 
SC(1Uf .  

l n f 1 1 t :<4l 1 on : S l i � h t  i n  f rnct u rod
and 1r1 1 n t erl a r·e;n; .

E rod i \J 1 \ i t y . �:i Hqh t  tly .stH .'.JtH an<1 
rJ u l l y  v,,-ash ::in ci  st ream sco u r ,  

0 Ill O U  N D  IN A f I " 

C HA A AC T IU' U S T I C S  

Permeab \ l i \ y  Neg l i q l t) l e  excBpt HH-cn.1 o h  
'f rac t u res and  so l u t io n  c�v l t i es .  M ay be 
fe l r i n  a l t e red san ds tone ,  

Wate r  T<::b l e :  Va r i 8s o rnat ; y  f rom p l :1ce to  
p ! acn .  O n ! y  occu rs i n  ·( rnc t u red zon c�s ,  

Y i e l d  t o  we l l s ·  N ot deve 1opeid Because 
of so l u t i o n  cav i t l es and karst u pper 
su r face .  Is a good aq u dor in o ther areas 
of t h e  s ta te 

Qua l i t y : M i n era1 i 1od . hard . 

U so : Dom e!3t i c .  s tock ,  I n dus t r i al . 

S U I TA B I L I T Y  F O R  

WAS T II  D I S PO S A i.  

Sept i c  SystBrn s :  Poor ,  g reat l"1 :uard 
o f  po l l u t i ng v..i i despread g ro u nc1  water 
s upp l y .  

D urnp  S i tes . Poor ,  cJ ! f f i c u l t  t o  ex-· 
cavate .  

Permr.eb i l i t y ' G tmeral l y  l ow except  a long I Sept i c  SystE:1ms :  Poor ,  perco l at i o n  
j o i n t s  a nd  \ n  f ract ured ,:onos where i t  rates t o o  low.  
rnay be moderat e ,  

Water Tab l e ·  No t  known 

V \s- lcl  to  we l l s :  f-..J o t  ciG\,e \oped . 

0 1,a ! i t v . Nu t  k novv· n .  

PemnGab t l i t y : Poor .  M ay be t a i r  i n  
f rnct u r(id zon trn and  poor ly  cem0nt t:1d 
sancj stones .  

Wa te r  Tab l e : N ot known . Pro t.lab l y  var i es 
f ro m  p l ace  t o  p l ace ,  

Y i e l d  t o  wcel l s :  N ol deve loped ,  

Qua l i 1 y : N ot known .  

Perm eab i l i t y : N eg l i g i b ! G  i n  f resh u n  .. 
1 ract ur ed bedrock 

Water  Tab f e : No t  know n ,  

Y i n ! d  t o  we l l s :  N ot cjeve\oped ., y 1 1; ! (_j 
depemfa  u po n  f ract u re poros i t y .  

Qua l i t y : N ot Known 

Dunw S i t es . Poor ,  excavot i o n  tl i f• 
l 1 c u l t

,,,eptc Sy ,s tcms  f'oo r ,  d i f f i c u l t  t o  
excavB.te ,  perco l at i o n  t o o  l ow .  

Du rn p  S i t e� . Pom.  excavat i o n  d i f­
f i c u l t ,  

Sept i c  Systerns :  Poor ,  perco l at i o n  
OE-ile rn i l y  too  1 ow .  h azard o f  po l l u t i n g  
g mu n d  wnter t"JO 1.i rce i n  i r 2K.:t u red 
areas 

D u m p S i t r;; s . P oo t , 8 )( C <Wa t i o n  
d i f f i c u l t .  

___ ,_, __ , ____ ,_, f - ,,, .. ,,, ,_, 

i 
l r1 f i l t r a t i o r, .  S- l i q t-i t .  rn ay b e
rnodon,t <:� 1 n  t ract u re(j a n d  i 0 1 n t ed
/(lH8:".i .

Per rn0?1.b \ l l t y . Poor .  
f racni re<J zones. and 
sands tone ,  

M ay b�) fa i r i n  I Sep t i c  Sys tems Poo t ,  excavat i o n  
poor l y  cemen ted d i ff i c u l t ,  perco 1 rrt : on  ratas S i ow .  

E r'od i b i i i t y : S l i 9 h t  t:1y sheet and  
l)tJ 1 1 V  wash . rnorltH ate by s t rffam
�;C()\.J 1

! n l i l l r ,:,,t i o n  f'l f,g l i q i bl e  t t1 ro u g h
rocf.- .  ):; 1 ovv' l e  mo tJec�te t h ro uGh
f rac t u res ,

I n f i l t rat i o n . N egHgnJ l t: i n to  ree k ,  
m(ldmr;.t�t to  .;1 Juw t h ro u gh w i cle l y  
�, p ac t? d  i rnc l u rn s y s t e m :, ,  
rnodEH at a  mto  f rn-c t u rei ,oiws o l  
LSi.u l t ::L 

Phr noH . f-lap !d  t o  moderate .  

E ro 1.i i b i 1 i 'tv . G Pn ernl l y  rnoda rn.tel y 
res i stant rnodemto 1 y  erod l b!Et  
w!"ern weat h er0 c1 

\Nate r  Tab l e :  N ot trnown .  Probab l y  var l es 
g reat l y  l rorn p l ace  t o  p l ace ,  

Y i e l d  t o  wel l s :  No t  cl(,vel or,ed , 

Qua l i t y : N ot known , 

Dump  S i tes : Poor .  excavat i o n  c1 i t� 
f i r; u J t .  

·- · · - l

Permeab i l i t y , S l i g ht to l ow ,  i ow i n  
i f rac t u rt.id a n d  j o i n t ed a reas 

Water T;;i. () h ) .  �� cl: i u�ow n .  rnay be p resen t  
i n  f rac lmed areas 

Y i e l d  to we l l s :  N ot deve loped , p robc1b ly  
1 u n re l i ab l e

Perm1:-1ab i l it y  M oderate to h i gh  near 
.s u rface t h rough  f ractu res and weat hered 
roc k ,  decreases to n eg i ig l b lt:i  at 200 t o  
400 feet <lepl h ,  

Water  Tall i e :  May b e  p resent l oGal l y ,  
ma i n l y  l n  f rac t u res a nd  weathered rock ,  
dep th  wmes t rorn p l gce  t o  p l ace ,  
dF;penrJs  on  extent  o f  weatrie r l rg  and  
opcnn t�ss and  con t i n u i t y  c,f f ract u res ,  

Y !Ed d to  wel l s : Genera l l y  sma l i �o  very 
smal l .  per-t1 aps 0 .. 3 gprn ; may be much  
g reat0n i n  f ractu re zones and  shear 
zones .  Depends on  open ness and 
con t i n u i t y  o f  f ract u rer� .  

Qua l l t y : Fa i r to good  l oca i t y  moderat e l y  
har-rl 

Use : Poor t o  f a i r  sou rce for  domes t i c  and 
s t  ocK WG l  i .3 

S e p t i c  S y s t 0m s - U n sa t i s f a c t o ry ,  
Bxcavat i o n  and  b u ri a l  d i f f i cu lt no  

1 i n f i l t rat i o n  

D u rn p  S ; t e s : U n E>, U i t G. b l (➔ c h i of l y  
h ec ;; u s e  e x c ava t i o n  t o r  Ba n i t a. ry 
l nye1•i n g  G i f f i c u lt ,

S e p t i c  S y s t em s : l o ca l l y  u n ° 

sat i s fac t o ry as perco l a1 io n  too s low 
an r] rn Jtena l  fo r  b u ri ;J:I l ac k i n g  except 
whe re wel l weath ered and d t.lcom� 
posed . msk moderate to h i g h  for 
po l l ut i o n  pass i n g  t h ro u g h  f ract u res 
and i n t o  nearby water s upp l i es ,  

D u m p  S i t e s : U n s u i t a b l e  c h i c,f l y  
b e ca u s e  e x c.::l va t i o n  f o r  s cH 1 d a r y  
l ayer i n fJ  d i ff i c u l t .  a n ci mahH1al  t oo  
perrneab l n ,  access i oca l l y  c1 i f f i c u l t , 
s l i g f1 t  t o  m od era1e r i sk  o f  po l l i..J t i n g  
reservo i rs .:i.n d  we l l s  i n  v i c i n i t y .  
Seo.I t ri g  o f  f rac t u res before use acl, 
v i sabh'L 

TA B L E  OF E NG I N E E R I NG G E O LOG I C  FAC TORS  FOR L A N D  USE 

FO U N DAT I O N 
STA B I  I. I T V  

Exce l l en t  

E. xcQ l l en t ,

E x ce l l e n t .  f:-1 l ocks  
i n t o  excavat i o n s .  

cnay f o l  I 

E xc 1:) i l m1 t : b l oc t.::s may f a l J  
i n t o  excavat i o n s  

E xcel l en t ,  B l ocks 
i :Ho  exc.;1vai i o n s .  

may  ia. 1 1 

E xce l l en t .  Cau t i o n  adv i secJ 
w iHi i n  �'.S feet o f  rnarg i n  o f  
Hxcavat i o n  becouse o f  s l o pe 
, n s tab i l ! l y  ao rl rockfa l l s  

S l O IP I:  !!I TA l!ll l l. l T V

E xce l l en t ,  

Good , H anmJ o f  rockf a l l  i l  IJecl d , n q  
p 1 ;::iru;;f1 d \ p  i ri t o  steep c u t s  a nd  j o i n t l n £1  i s  
p m n1 1 n en t .  

Flocks ti i p p i n g  i n t o  s teep c u t s  may ta i l  
a l ong  lled d i n g  o r  1 o i n l i ng ,  

RocKs d i p p i n g  i n t o  steep c ut s  rnay f a i l  
a 1 o n9  bedd i n g  or j o i n t i n g .  

Beci d i n g  d i pp i n g  m to  c u t s  m a y  cadse 
t a i l u res o1 j o i n t ed bPdroch, 

Flockf3 1 i h (VGr'd . B l oc ks n1ny ta l i i n t o  
c u t s  i f  bed d i r� g  and  j o i r1 t i n 9  d i p  i n t o  r:u t s  

Most l y  good ,  l oC;)l l y  h azarcJ o us .  R i s i, 
rnodetato o f  rockfe. f l s  a nd  sir1a l l rock 
s l i des a 1 o n !J  s teep s lopes .  Cu t s  1 oca i l y  
con t ro ! l ed by  a t t u t ude o f  f o l i at i o n ,  
corn po s i t i on a1 l ayer i n g  a n d  f ract u res .  
H azardous  w r1 ere t h ese a rrJ u n {J 1) rc u 1 .  
S tab le  h i gh w;:;.y backs l opes cu t  near ly  
vert i ca l  me com m o n .  

R I I. A T IIU) 

QEOI.OO I C  H A Z A R DS 

-ft 

Rockfa l l ti azarcl n ear c 1 i f ! s ,  subs 1 C1ence i n  
some areas wr1 ere so ! unon  cav i t i es  a.rn 
d eve loped .  B l ock  s l i des m ay occ u r  ,:1l o n g  
bed d i n g  p l nnP.s o n  S t (�&p d i p  s ! opes .  

Hockfa l l s  a re  h azard rwar  c l i '. t s .  

I 

K NOW N ,  R E PO R T !l! D  ,II 

POS S I BL E  R lli. SO IJ R C l! S  

L. im eE. tone cou l d  be 21 sciu rce o f  good
qua l i t y  t1Q L Fegr1l e  and  t<.g r i c u l t u r oJ l 1 rn e ,
Unqe  depos i t s  o f  l ead ,:1n d  2 i r1c w i l h
�rnso c l at ed go l d ,  ts i ! vc r  a n d  copper  h ave
bcon rn m ed i n  the G i l m c.ir1 lHea. Co l d  zmd
r:cppe➔r  w1�n") iou rH1 i n  t tw F u l fo rd aiect
T h e s e  d G p n s i t s  we r e  f o u n d  1 n
h yd ro t hmrn r� ! l y  a l t E.) red 8((18 .s .

Part i n g  q ua rt z i t e  rrember  cou l d  be U f.i i3d u 1  
as C il) Shed agq reqat8 .  S U i t ab ! e  fo r  most  
c o n s t r u c t i o n  a n {i n o n - c o ri s t r u c t i o n  
p u r posr.s 

_,_,_, __ ,,, _, -1� -

Rock/a l l t� azard near b3S8 o'I c l i t-r ,s 

Rnckta l l t1 azarr.J n ear tJ tlSe ol c l i ff s  Bccl roch 
n�ay fa i l  a long b8Cl cl i n g  ancl  j o i n t s u rfaces .  

F! ockfa l l  h azard neo.r tio.s01 of s teGp s l opes .  
Ber� rcich: rnay f.1 1 1  when� bt)dd i no 11ncj J o i n t s  
d i p  i n t o  C:G t S .  

Rudd8 1 1 o r  rocks ! i d e  r1 :::l.:z&r d ,  aval anche  
hazard h i g h  above t i r-:1 ber ! i ne .  

U ppor u n i t rn ,:l.y be QOO(j n prap rnater :a l  
1 and l)u i i rj i nq c;. t o :1 c

Su i t ab : e  f e r  rno -'.:.t c o nc;t ruc1 1 on  i-:lflc:! non ·  
c.ons t ru ,:: t h:· il p u rpnses : 1 . e , J.9grr:g 21t e .  
:08d / 1 i l  (�o r: st 1·dr::t 1 ()n  l i l l  

S u , t ntJ l e  t o r  m ost con s t ruct i on  an(1 non .. 
c:on si r uc t i o r1 p 1,.;rpo:-;es 

May tH:; pood r i p r ,:ip , r::, r ush r:-d a,J q re�:a t t• 
and  rnG!d agg i n{Ja te  $u i t ab l t· fo r  cm, ., 

st ,· 1 Jc 1  i o n  and  non - ,.:;onst ruct  1 or  pu  r, 
coses .  

F a. 1 r  t o  pooa ; poss ; b 1 e  scu rc (-?. cit 
a g o reg ii. t e  a n d  l" i p r a p .  G e n e r a l l y  
.sa1 i s factory  fo r  :l1ost cons t i uc t i o n  and 
non -con st ruc t : o n  pu rposes , Go l cJ ,:1n o  
s i l ver  depos i t s  i n  q c.rnrt z ve i r; s  h c,we been 
worked ! n 1 nrrn i t t en i v  ovm panr: of t h e  
ou t c ro p  area .

C H A R L E S  S .  ROB I N SO N  & A SSOC I AT E S ,  I NC .

1 9 7 5  



DH'A i9 T Mf. N f  Uf NA i \JrlAl  FH suunu. s 
f OL UHtl [)() GlOL OCICAl Sl.JRVf Y 
JOHN W llOL D 01Rf C H)A 

IURF I C I A L  DE POS I TS 

,--•---·--··--------------------,-------------------------------------,,-----"'"""" .... " "  _,.,,. _________ ,. ,_., .. __ 
W IE AT H E R I N G 411 

.. ____ , ______________ , ___ .,. ___ 

IUR ,AC!il 
DR A I MA(Ui & 
((111100 I II I l I TV 

G I O l O G ! C  M A P  
U N I T  & 

1.. I T T I R  S Y M B O L  
i,,,.__,. • .,. ... , ,.,  ..... 

,A l l uv i u m  
Oal  

A l l uv i u m  of rnG J() r  
T r 1l'lu tar i es 

OiQ" OI 

G l at: 1 ai l  M on'li n e  
Qm 

g rave l  depos i t  
u n d i l ferl:'1n ! i ated 

Qg  

Pt•d i rn er t  Fan 
Qp f  

Col \ uv ia l  Wetjge  
()cw 

A l l uv ia l  Fan 
Qaf 

o ! cJer  t\ l l uv i a l  Fan  
Oof  

A l l u v i a l  apron 
i.'.)aa 

Ta.! us 
Ota 

D I S C R I P T I O N  & 
P H Y S I C A L  C H A R A C: T I. A I S T I C S  

A l l uv i u m  of  st rfJarns  t r i t, u tary t o  Eag l e ,  Co l o rado ,  a.n d  F r1 i n g pan 
R i vers .  C o m pos i t i on depends  o n  sou rce ,  Genern( l y  cons lst s  o f  f" i n e� 
g ra i ned  sandy s l i t s  and  s i l t y  c l ays  w i t h  rn i no r  g ravaL General l y  l ess 
t han 20 feet \ h i ck  M ay show bed d i n g  i n  pa.r1 out c h an ges abru pt l y  
l ateral l y ,  Depos i t  general l y  t 11 ick  i n  l h e  m i d d l e  and  t h i n  o n  t h e  ed9es.  

B o u ld ers , g ravel , sand , s i l t  and  c l ay ,  com posed of  sandstones ,  
l i rnestones ,  g ran i tes ond  g ne i sses I n  l en ses n 1 ro ug h o u t  the  ma i n  
va l l eys ,  Or1 g i n aJ 1 y  depos i ted by m eHwater f rom g l ac l ers. Th l cKnes s  of  
depos i t  var ies w i th  age o f  depos i t ,  O l r1er t er race dPpos l t s  general l y  u p  
t o  200 f rn:;t . RP.cent a l l uv i u m  u p  l o  about "40 feet . Ot2 genera l l y  t h ickest 

B o u l ders ,  g rave l , sand and s i l t  depos i t ed by g l ac i ers . Genera l l y  l ess 
t h an 1 00 feet in t h i ck n ess , 111 ay reach 200-300 feet in t h i ckness .  
Con s i st s  p r itn <:H i i y  o'f P recam br ian g ran i tes and  g ne i sses . 

H ig h  s l o p i n g  bedrock bench(1S covered by t h i n  cap p i n g  o f  bou l ders ,  
Q r ave 1 , sand and  s l i t .  The  o rave 1 s arn m ad e  u p  o f  sandstones ., 
l i mestones ,  !Jrrna l t , aml P recam br ian g ran i t es and  gne i sseG. D<�pos i t s  
genfnaHy  abou t  5 feet i n  t h i ckness .  

I 
I 
I 

T O P OC Hl A PH I C  
I X P 1111 !1! S S I O N  

General l y  f l at w i t h  a t h i n  
vegetal ! vo cover. TM area I s  
s u bject t o  recu rren1 e ros ion  
and  depos i t i o n .  

Forms general l y  t l at vege­
t ated sur faced above p resent 
,,;�t ream i eveL U sua l l y g rass 
covered . Oto h as l arge t rees 
i n  some areas, 

Low h u m mocky topography ., 
g e n a r£1 l l y  v e g o t <'.l t e d , w i t h  
l ocal h 1 g l1 W8.tEH tab l e .  

G,,nt l y  t o  steep l y  s l o p i n g  
t)ed rocK btmche-s w i t h  a t h i n
g ravel cap p i n g ,

. . .. - ----- ""- -•---- - ---------------- __ , __ - - ---- ___ , -�l -,---- --- -·· - ·-- - ---- " -·---· 
F i n e"g ra i ned sand and  s l i t  der i wid f ro m  weath ered bed rock by 
s1 opf1wa.sh . Usua l l y  w (H1 a h i g t1 poros i t y .  Genera l l y  does not exceed 1 0  
feet i n  t h i c kn ess .  Gen ern l l y  very weak because o f  h \ g h  vo ld  rat i o  

Cone--st1 aped depos i t s  formed wt1ere t r i bu tary s 1 rnarns 1mter  l rHo la rg rJr 
st ream va l l ey s ,  Several fans may coa lesce to fo rm a l l uv i a !  ap ron� .  Fans  
com posed p r imar i l y  o f  :1 i l t y  san d ,  sandy s i l t  w i th  t nt&rm i xed sandstone ,  
and ! !m estone  cobb l es and  bou ld ers in  some areas . Other debr i s ( t rees , 
l arge b o u l ders ,  etc . J  mtiY be fou n d  o n  more acHve fan s .  S i ze o f  mater 1a l  
genera l l y  d ec reases ou twa rd and  downs lope  f rom t h e  mou t t1 o t  t h e  
t r i b utc1ry st rt-Jam . General l y  n o t  g reater t h an 5 0  feet l n  t h l ckness .  

Lar9£:t b l ocks  o t  bed rock mc1ter ia l  depos i t ed by s l i d i n g ,  fa l 1 i ng: ,  or  ro l l i n g  
o f  m at er i a l  d o w n  steep s lo pes o r  c l l f!s .  T h e;  lormat ions  t h at l oca l l y  may 
f o rm t a l u s  s l o pes arn t hn  Sawatch , Man i tou , Hard i n g ,  Chaffee, 
Leadv i l l e ,  M i nt u rn ,  M a.roo n , S tate  B r i dge ,  S h i n aru m p ,  C h i n l e ,  E.n t .rada, 
Dako ta ,  t h e  l i mestones i n  t h e  N iob rara, t h e  sanrJstones i n  t h e  P ie rre. 
The  edges oi t h e  l ava f l ows t h at cap  many  of t h e  h i l i s  and  t ho  Tert iary 
q u artz m onzo n l l �  and  t h e  P re·•Cam br lan i gn eous  and  metamorphk; 
rocks a l so d eve l opa l arge t a l u s  s l opes .  The depos i t  l s  genera l l y  cone� 
s rH:1ped a n d  may form aprons  be1ow c l i f f s  - whom many  ta l u s  conee; 
coa lesce ,  A hove about  ·1 i ., 000 feot t a. J u $  cones may bH i ce  cored and  
H ow down s l o pe ,  These l ob;l te forms are te rmed rock g l ac i ers .  The 
t h i c kness se l dom exceeds -50 fest . Corn posed o f  l arge bo1..; l ders (5 foe1 
l n r.Harnet fir) t o  sma l l b o u lders e.rHi cobb l es w lt t1 i nt erst l t i a1 g rave l ,, s i l l
a n d  c l ay .

Gen era l l y  found  a t  \ he  base of  
c l l tf s  I n  a reas ol  poor l y  
d +.we1oped d ra i n age .  Gen t 1 e  
s loµHS 

Con e  shape,l depos i t s  com m­
on l y  w i t hou t  l rees at t h e  
m o u t h  ot  srna l ! t r i bu t ar i es 

Genera l l y  fo rm l arg@ cones o r  
aprons  o'f  u nstabl e  mater ia l  
nnar the base o f  c l i f f s  o r  very 
s tN�P .s lopes .  UtHe vege� 
1a1 io n . Com m o n l y  fou n d  o n  
sou th  fac i n g  s l o pes .  

W II AT H I R I N G 
I F FICTS 

C o m p o s e d  o f  t ra n s oo l't e d  
col! uv i u m ,  o r  m,:1t er i a1 w eathered 
from t)edrock .  Not app rec i ab l y  
a f i e c t e d  b y  a d d i t i o n a l  
weath er i n g ,  

Top few feet may show weatti ered 
and <iEH-:orn pns0d bou ld ers .  Th i s  
zon e  m ay be t h icl<;e r  i n  o l der 
ten aces ,  

U t t ! a  so i l  m ai n l y  forest mat over 
t h e  h u m m oc k y  W p o g r a p il y .  
Rocks I n  t trn rno la l ne  rn ay be 
d (�co rn  posed . 

M o st l y  weathered decom posecl 
m at er i al r,je pos i t ed as t h e  area 
was erode,J .  G en eral l y  l i es on  
weat'!1 en1d bed roc k .  

Con s i st s  most l y  o f  weath ered 
m at e r l a l  d er l vad  f r o m  ! 0 1..:a l  
bedrock .  

Ea s i l y  w ea 1 11 e 1ed , m ay r1 ave  
poo r ly d •ivel oped so i l  p ro f i le .  
Co t,b les and  bou ! d ers o n  surtacH 
m ay be i n d u rated ,f:UHi s !"low wmd 
abras l on .  

Weat h ers s l ow l y .  Large l) l ocks 
gene ral l y  l \chan covered SQme  
b l ocks deco m pose rap i d l y  o t hers 
l)eco m e  case h ardan0d .

W O RK A ilU I. I f  V 

Excavat i o n : Easy w i t h  bac�hoe 
and  o ther power equ i p rnen1 ,  rnay 
hav0 a loca l  h i g h  wa\f)f t ab l e, 

Com pac t i o n : M oderate l y  easy ,  
ro l !ers and  v i b ratory com p,:11ctors 
suggest t�r:! , i f  o rgan ic.  m ater la l  
const i t �i tes more t h an 10 percon l 
by vol ume ,  t ho  mater ia l  shou lcl  
n o l b ei  u s tHJ i n  e m p 1 ac e (1 ,  
com pac t8d f i H  ne i t  rn8.y mbou nd 
when wnt 

Drt 1 1 1 n g  · Easy 

Excavat i o n : Easy w l , h  power 
equ i pmen t  M ay enco un ter l arge 
bou i (jer:1 . 

Com pact \on : Modtr�tcl y easy : 
v i brat o ry com partorn and  smooth  
t i red 1 ol 1 ers common l y  used , 
easy wheire l arge bou ld rrs a.rn 
absent or rtHnOVfh1 before em·· 
p 1 act-:mt➔n l .  

Dri l l i ng : F..a��v \n  cl 1 f f ic u l t , d i f­
f i c u l t  w hnrrn cobb l 0s and bou lden:; 
nrn n u mero u s .  

ExcavzH io n : D i f f i c u l 1  t u  Pasy , 
Larg(1 b o u l ders rnay t)e 1�n 
co u n t ernd m ak i n g  e x c a v o t 1 o n  
d i Hi cu ! t . Bacli:hoe can b e  u s  Ni 
l ocao y .  

Corri pac t i o n : M od0rate ! y  easy ; 
\/ l hra1o ry compactors and  srn0otl1 
t i (ed ro ! \ ers r:ommon l y  u SHf1 _ 
f':asy whnrn ! arge bou ldern Hrn 
absent or rnmoved before em .. 
p l acemen t ,  

Dri 1 ! 1 ng  · Ec,sy t o  d i f f l cu l t , (! i f.. 
f i e  u l t  w t�ere C-<)bh l es and tJou l (']ers 

I are n u merous ,  

Exziavat \on , Easy w l t h  powm 
eq u i p m on l ,  l oc a l i y  m ay b e  
s<,1mt1w h at m o rn d i ff i c u l t  because 
ot n umero u s  bou lde rs near nm

sou rce area, o t  t h e  m ater !aL 

Corn po.c t i o n · M o(Jerntel y easy ,  
v ib rato ry compac tors 8uggested ; 
�rtsy wr1ere l arga bou l d ers  absent 
o r  rernoved before em p l acement  

Dr ! J I  h'HJ : Easy  w rnoderateiy easy 
because of bou ld>srs .  

l n l" i l tr at io n : Rap i d  In sand y  ereas .  
S 1ow i n  c l ayey areas , 

Runo l f , Rap id  wht,n water i ab i G  
i s a t  Hw s u rfactt M od erat e l y  
rap i d  d u r i nu  period5 •) f h \ g t1 
rc11 n la lL  

ErorJ i l) i l i l y : E8s i l y  crod 1 li l a  by  
bo th  g u ! l y  wash  and  s t ream 
:':i(XH.l f ,  

I n f i l t rat i o n : G f.:nern l ! y  mod t�rate 
to rtip i d .  

H u nn f f · S l o w  whern s !ofHJ5 are 
rear l y 1 evAl . rn oclernte ly  s l ow o n  
s !opr•s .  

f:-rod f b i 1  i t y  S l i g h t  by  sheet and 
g uHy wa�h . moc1ernte t o  h ig h  tiy 
st rnurn i:;cou r  

: n f d t rhl i on . Ge1i eral l y  moderate 
to  rap i d  rnov tJe ioc� l  pondmg i n  
c l <1y ("tn rkhccl arBaS . 

f·l unof: f  
:1 l o µes 

E rodH:i i l Hy . SHgM by St) HOt i;.'!nd  
g u ! l y  wash , moderr1.te t o  t1 i g h  by 
st ream $1·..:otit

l n t i ! t rat 1 on  - G en eral l y  moderate 
10  rap h1 ,  very r ap i d  w hern c l ay 
enr iched h o rl zo n  abstmL 

HunoH · S l ow , water may fH)tid 1 �  
l n  s hal l ow  di?,p re-ss ions u nd er ! al1 n 
by clay ,mr i ched zones .  

Emd i b i l i l y : fl l i g h! by sheet ,,n <J 
g u l l y  wash , moderate by  s1 rnam 
S<:OUL 

Excavat i o n : [asy w i t h  
power (�q u i pmenL 

m o:st ! l n f i l t rnnor) : G en era l l y  mod ,;rat e l y  
rap i d  1 0  rapi d  

Compact i o n  E.:.i.sy ; 
w i l l  col l apse '...Veak 
b o n d s  m ak i n g  
eas l er 

D ri l l i ng Easy .  

water add ed 
l n tergnrnu ! aJ 
c o rn pa c t l o n  

Excavat i o n  Easy w \ t h  rnost 
powAr equ i pmen t .  

Com pact i on : Srwepsfl'.:,ot m ! l ers 
fl! U g g t) S t e d  l n  S O flH S  a rea, ; 
v i brat o ry comp :Jctorn rn3y be 
needod in  coa.rser rnater laL 

D ri- ! l i n 9 : E a s y  t o  m o d e rn t a  
because o f  bou l ders- .  

E.xcav&t io n : General l)r eosy w i t h  
b u l l d o rn r s  a n d  l a r g o  p ow r; r  
tKlU l pment .  

Com pacl l o n : Elou iders ti&ve 10 be 
removed befor  em p !&CB{i o r  rri i xed 
w i t h  b in d er 1 1  t h ey are sma l l .  

D rl 1 1 i ng : D i ff i c u l t , 

Runoff : S low ,  

Eroc1 i lli l l t y : M od era1a ! o  h ! \]11 lly 
sher:t and g u l l y  W(tSh , h 1 g h  by 
sHeam scou r  

l nt i ! l rnUon : G t.:neral l y  rap i d .  

R unofl : G 1lnern l 1 y  l o w  Hxcept 
d u ri n g  per 1ods of  h ig h  ra i n f.l ! L  
H igH ra i n f al l per !otis  m ay t r i gge r  
debf i -$  t lows (!ep(>SH I n g  m ate ri al 
on  t h �  1-an s u rf ace.  

E rod i b i ! i t y  M od erate by srieet 
;md g u l l y  wash , h l {J l'1 by s tn�arn 
SCOtlL 

l n f i 1 t rnt io n : H lg h ,  coarse b l ocky  
nat u re ot rna.ter l <JI ! n d \ cates to 1al 
i n f 1 l t rnt i o n  EJ)(Cept i n  f i n est o f  
ta l u s  s io pe1z 

liunof t . N eg l l g i bl 0  by s tream 
scou r, g u i l y  or !3 l o pt wr.tsh . 

Ero,J i b i l i ! y . N eg l ig i ble  by  $l<eam 
scou r ,  g u l l y  o r  s lo pa was h .  

G R O U N D  WAT ll! R  

C H A IR AC T !!! F U S T I C S  

Pe1rneab i l 1 ty M odorJt0 .  

Wc-i ter Tnti l u , A 1  or ne::-u the 9 u rfacc 

Y 1 e 1 fJ  tu wel l s ·  No t dew; lop ��d , normal l y  
h i g h  cJ 11 r i ng ·,-,·a. tor f l ow ! n  st rna.m but i s  
! " l l.)U t iHy' 

Oua l i t y . Ccnmr'!! l y  t1 i q h l y  m i nerr-) l 1 zed 

S U I TA B l l l T V  FO R  
WAST I'!  D I S PO S A L  

Sep t i c  Syst orns · Vr, ry roo r ,  h a;,ard of 
r,0 1 1 u 1 1 n (� q found  watEr h i q t� -

D ump  S i t es : Very pcor ,  h ;12.ard ol 
po l i u t i nq o round  water h 1 n h  

•--•· -- -•r---•--•---•••----c•----••-

Perrneab i l i l y : Mo(lNa1e t o  l1 i g l1 .  

VVater Tab l e ·  GrnH::rai l y  several feet 
lx.on eat h \he  l and  su rface. 

Y 1 \0 l d  to wo i l s . �-Jo t  clHerrn i necj bu! 
�;h o u l d  be t': ;�ce l l 8n t . 

' 

Sept i c  System s . 8;:H i sf .sct ory  t o  
u n sa t i s f ac t o ry d e p e n d l n 9 u p o n  
perco l at i on  n:Hes and  l evel o f  g round  
water t ab l e .  H i g her t erraces goorl .  

Durn p  S i t es : Very poor  l"lE:'Cause of  
g round water  po l l u t io n  

Q u a \  i t y : 
c a l c i u m  

Morlcrate l y  t1 a1d to 
b ! c d r l) c n a t E'' c o r1 t e n t  

l1 iUd . ! 

h i  Cl h .  

Use : Can be exteris lvo ly  used for  
tJomes tk: .  s tock <:1.n d  i n dus t r i :JI pu rposes, 

Penreabi 1 1 1 y . H i q h  

Y i e l d  t o  we: l ! .s .  Not dtwe loped .  M av be  a 
good supp l y  bu t  i s  i3easonaL 

Qual i t y . Var i t-·s ,  (Joneral l y  good .  

U :-:e · Domest i c  ancl stock use .  

Permeab i l i t y : H i g h  to  moderate. 

Water Tab l e ,  GenoraHy S(-weral feet 
beneat t1 t he  l and  B u rface. 

Y i e l d  to we l l s .  U n i t  ��enera l i y  t h i n .  not 
deve loped ,  rnay be best at base of  u n i t  tn 
cont act  w i t h  bed rock .  

Usn : SornB Com8st i c  and stock our� 
p oses. 

PPtmeab l l l t y · Gener.,,1 ! l y  ll i g h ,  

Y i e l d  1 0  W E·l l l s  Nu t  cLwelopecL orobab iy  
bC!st at base of  cJepcs i t .  

Oua i i t y : P ro ba.b \ y  r1 1 9 h i y  m l rera l i .::ccJ .  

use Poss i t) l y  some stock supp l y .  

Prrrneaf) i l i t y · M odEH CJ t (!) t o  h i g h  

Watnr Tab l e  W i l l  tie ne;:;ir s u rface cl u r i na 
perwds of  h i g h  ra i n fa l l but  i r, genera l  w i ll 
t:1.:1 StlWJtal feet bEi l ow t tr n  s u rface .  

Y i el d  t o  we l l s ·  Nn t  known Prohai"J l y  
sP,3sona l  peak[; 

()ua i i t y : May twvo se<1sc:rna l  h i g h  s i l t  
con cent rat i on  corrnsponn i nw  to  rPcu rrent  
r·1 i g h  rai n fcl. l i 

Uss, : Stock and some dmfl t'JSt i c .  

PermeatJ i l i t y · Ext rome ly  h i qh .  

Water T;:1 0 1 0 :  01:;cu r .s at Hie base o f  t h i:' 
depos i t  t) uf i s  r1 : e1 11 1 y  var iab l e ;  genern l l ;  
o n l y  i s  p resen1 d u n �g h i g �1 rai n f ,:i l i 
pHr i cd .  

Y i e l d  t o  we l l .0-: : No t  rJuve loped .  M i n0 r  
spr i ngs  may be d0v2: ope-cJ near bcJ8Fl o l  
dHpos i t .  

Qua l i t y : General l y  qood , 

Ser:i t i c  f)ysu.:111 :e;, Sat i sfacto ry to  
u n :c:at i sbctory tJopon d i n g  or1 per­
co l at i on  r:-1t es and wou nr.1 w8H': r 
!evo l,>:,

Dump  S i t es : Pcior because 1,: y:� 
cavat ion  rnc1v be d i t f l c u l t  and  rrn.zard 
o t  po l l ut i on  of g round  wat t:: r source 1 s  
h i g h  

S e p t i c  S y s t e m s · G e n e r o l l y  u n ·  
sat i sfacto ry as perco l at ion  too fast 
Poh:nt i a\ for  po l l u t l o n  o f  adjacent 
water s u p p l ies .  

Du :Yl p  S i t es · Very poor tlecause of 
H1 i n  depos i t s  and poss i b l e  r i s h: of 
g round  v..tater po l  i ut ion . 

Sept i c  syst tnn s :  Sat i s factory t o  
un sat i s fac to ry A reas may b e  e.ubJt1ct 
to h yd roco rn pacUon  Perco l at ion  i n  
qen mal i s  t o o  fast . 

Du rn p  S i tes : Genorai l y  poo r ptr- ­
ni e;:ib i l i t y  ioo h i g h  ?J1 d lH?.ard of 
po l l u t i n g  g ro u n (i  w�� tc r  s upp l y .  

I_ 
l Sept ic :�s�:=----��1 i tab ie

su : t ab l @ ,  perco l at ion  r".:i! E\ 
h i g h : h azard of po l l u l i n Q  
W:J.ter 8ou rco .  

l:O  un­
l ocal ! y  

1; rn u nrJ 

D u m p  S i t e s  P o o r ,  t1 aza r d  o f  
po ! l u t ; ng g round  water sou ro: .  

:-3 t:• p t 1 c  S y s t ;:. m s . U n l avo r a b l e  
tH::cc1. u �w excavat i on  genern.1 1 y  too 
d i f t ; c u l \  and perco l at i on  too h i q h .  

[.Ju m p  :) i t es : Vory pcor ,  pc•rco l a� ic n  
100 h i q h , hazard �o  po l l u t i on o f  
nearby g ro u ncl w.:11:�:1 sou rces t1 i g h .  
Excrtva. t i on  too d i f f i c u l t  

TA B L E  OF  E NG I N E E R I NG G E O LO G I C  FAC TORS  FOR L A N D  USE  

F O U N DAT I O N  
S TA S H. I T V  

Genera l l y  goo r.J bu t  h i g �1 
\J rounr:I  water tab le  comnwn  

t1enera1 1 y  good l)e l ow a dept t1 
o "!  ,;1. b o u l  .2 f ee t . H t,avy 
st nJc tu re�, founded on  l �n ses 
of com press ib l e  o rgan i c  c l ay 
rr, ay sett l e  u neven l y .  Gen-• 
era l ! y  sat i stac to ry for  most  
c o n s t rn r: t 1 o n  .J n rl  n o n ·  
const ruct ion  p u rposes . 

On r·, t�ra l l y  qood t)e low f n:.ist 
fl cavc zon0 

Genm, . .:i l l y  900d be low a dept h 
of about  2 feel , DepDS ; t  m3y 
bP  l o c a t e d  o n  u n s t a b l e  
t,edrock .  Cont ro l  d d ra i nage  
around  foundat ion  1 s  c r i t i cal 

S LO P I  S T A B I L I T Y  R 9£ 1.. AT I D  I K NOW N ,  R iii: P O RT l: O  & 
I 
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GHner2J. ! i y  s tab le .  M ay have [l 1 g h  g rcr nnd  W iHn n p 1·1 ys iog ra.p l1 : c  t lornj p ! a i n  May l"le G t;11e• 11 1 ! y  s ,.1 i t c1 t) h:! lo r  n·o ':.t ccnst r 1Jc 1 1cn 
W3.1Ar tt1b l 0 :su scept i ll l e  to  rncu rr0nt f l ood i ng . �ind  rwn -con �.: t r 1.1ct i r n·1 ;1 u n)r; ;10�; u-) _ , 

Su 1 : a l; ! e  hr  i .JV (;,> ( 1 r, �1 1 1 1 l ;mil  f 1 • :  .srn 1� l oca l  
�;o u !·ce of fa i r  roao f i l l  

Good , new l y  cu t  vert i ca l  s l ope� JS rn u ch 
�,is 1 5  fet:'I h i CJ �i com :n o n l y  swnd fo r  
mon t r1 s  1 n  q ravel p i t s ,  tiu 1  s l � m p  and 
r;_1vo 1  to ang l e  o f  repose ori w�:H i ng  �·rn d 
d r y i ng  ovt'�r a per i od o f  rr nveral years ol i t  
t_i r. low lv c:1 ter i ab l f_; SHHe reg u ! at i ons  
rcq u l rP s upport (": 17 4 t� -, ;;:-,.nq l n  o f  repo:�p 1 n  
excavat i o ns .  

'V1ocJerc1tr� .  Mate r i al : s  genera l l y  un ­
con so l i da! tKl a0d rnay s l i cie  i i  i t  becon-H1s 
w0ter t1at u raterJ on  m c1d !c:\rate t o  steep 
:0; l opos Vert i ca l  cu t s  m ,1y s t .:rno for 
Sf1VP1·a1 n1 on t h :s  Out w i l l  rave l  and s l u m p  
o n  wGt t i n q  a n d  d ry i n G)  over i,everal 
season s .  A n q l e  o t  repose about  :35 ' 

General l y  qoocl but  rnay be a t h i n  depos i t  
over corros i ve and  t:x pans i ve soi l s .  loca l  
s l i des rnay occu r  n c,;:1r rr1 c--irg i n  of depos i t  

CHo  i s  phys lournp h i c  f ! oocl p la i n  and as  such 
mi::ly be suscept i b l e  to  recu rren t  f l ood i n g  

M ,'.ly have pnten ·1 1 a 1 1y L.ir1 :.; ta.b le  s l opes 1 n  
��t f;eper .::veas <'ln cl  i n  •,:varnr S i:t t u rn.te(J are:1 .  

1..J n �:, tab ie  s lopes near marg i n  o f  t1epos i 1  

Source o f  qoccJ qua 1 1 t y  a.i;J g reg.:ite ,  
c rushocl road ni P.t.':i. 1 , r i i t Gr (:J ta i n s ,  etc 

Poss i b l e  l oc c:1 1  .'3 (; 1.11·ce o !  fa i r qua l i t y 
.Jgg reg ,) tc M 'lV l occ,. i l y be goou fQ!' t • i ·te r  
u ra1 n 

Fa i r sou rce o f  l ow  q ua l i t v  u,9q mq at0 t o r  
i oca l  area, 

·;:l r-;o ::::r .- n:a� be :u:;��: 1· ·:�/ i i i  stami vert i cHl but -�,:::,-�:�����bjec: lo
to t·1 yd rocorn prJct i o n . h y d r o c o rn pac t i o n .  M u d f l o w s  m ay 

d l:'.vPIO fl f rom s.atu rat i on  a l ong  steep 
1 cu ts  

S u hj ecl to  hyd rocornpact 1on  
atm.1 p1 l y  i n  o prm cu ts  

M ay fa i l S u i t ab le  ro r  mot>t const ruct 1 c •1 a.rid nr:1 n ·  
con st ruc t ion  p l, rpo.ses I e .  May ti ," 
! oca1 sou n.- i__: for  rnater : r, 1  ' Fl  J:Hi f :  i 

! ayen ng  ar' d  l e.i i i  roan 1 , 1 ·  n1 Jter ,a 1

Good be low tho  dept ["1 of f ro �it 
t� Gave 

Tal u s  s l opes are ln general i n  
GI rno121stab le  cond i t ion  8ri (J 
may be ovtn l y i n g  u nstab l fl  
bed r o c k  F o u n (J at i o n s  !Hfl 
rnar�j i n :l l l y  s ta l) ! CJ  i n  m ost 
t a l u s  a.rec1s 

Goocl ,  sho u l d  be s tab le  at 1 · · 1 b u t  c u ts 
deeper t h an 4 5 feet w i l l  rBvel cuH1 mny 
req u i ro ;;u ppo rt . 

M t7t asta.b l e s lopf�S t hat cirG con\ i n un. l l y  
8d j u st i r g .  

M ai n  p rocess i n  Hrn fo r rnat i on  o f  a l l u 1/ \a l  fans 
i s  a! l uviaL A reas may be suscen t i b l e  tu  
rec u rrent mudf !ows ,  debr is  f l ows ,  f 1 ood i n g  
a n d  hydmco m pac t \on . L i t t l 0  h azard o n  o l de 1  
fans iJecaus'il depos l l io nal s t ro-arn cu t  bt-i \ o vv 
tt1 e su daco of  t h t-1  ciepos 1 1 s .  

Sugcept i b i e  to  rock fa l l h azard . LarGe b l ocks 
may rnove i f  u ndercut  Local l y  bt:drock may 
hav e� expans ivi:) and .1 or  cmros 1ve p ro pert 1es .  
A bove 1 1  . 000 fcot  t hese may be i Ce cort:;d . 
Sma l l !oca l i 2e(i de[_)]' i S  Hows may occu py t r1 1 ::s 
GH::<) . 

I r, so n--: e areis rn c1_y be d qvod ,�1gg r t'q ci l 8  
i�o u rce \'lost :T1 21 tenal 1 s  �rn i t ah ! e  A�: 
t1 ra 1 nage rn rnrs ,  

M av b0 iocai so 1.: rce o r  n p i ap ,  rmU 
;11 eta. l  en cl cl r n i n  f i l t ers .  

C O M P I L E D  av W i i l i a rn  A .  O a l l ,Hi l 

C H A R L E S  S .  R OB I N SO N  & A S SOC I AT E S ,  I N C ,

0 0 1. 0 l!! N , C O L O R A D O 1 9 7 5  



DEPART,..£Nl (Jt �ATUAAl RESOURCES 
COLORADO GEOLOGICAL SURVEY 
,JOHN W ROLD D1REC1(»1 

Landslid� Deposits 
Obs, Osfc, 0,1s, Oac 

Lake Deposits 
01 

Swamp Deposits 
Sw 

Colluvium 
Oc 

(Tl, rv, Ov, Tnp) 

fhe m,;ter'ial may be composed ol an assorted mixture of large bedrock 
blocks angular boulders. colluvlum, gravel, sand, silt, and clay. 
Bedding fine to non.existent, usually distm1ed. All these deposirn 
generally have definite boundaries and have failed along weak surfaces. 
These may be joints, bedding planes, faults, fractures, colluvium• 
bedrock contacts, etc. The thickness of the dep,,slt varies from place to 
place. It is thinner towards the top of the slope and thicker at ttie toe, 
fhe tnlckness In some slides may exceed 100 feet at the toe. Failure 
has come about by a combination of physical features or charac• 
teristics t11at affect t11e stability, some of which may be gravity, slope, 
water saturation, etc. The units generally have low cot,esion, low 

i angles of internal shear and high moisture contents. Bedrock slides 
generally have flat slide planes rather than curved ones as debris slides 
do. Bedrock slides may have large (100 - 200 feel in largest dimension) 
blocks of bedrock included. 

Consists of lnterbedded organic material clays, silts, sands ancl fine 
gravel formed by the damming of a stream valley by moraines, lava 
flows, landslides, beaver dams, 01 otMr processes. Bedding 1s 
generally oven, distinct, continuous, clays rnay be expansive ln part. 

I Organic material Is commonly present. Thickness ranges from a few
inches to morn than 50 feet. 

'' 

Consists ol 5.-15 feet of brown to buff silly to clayey sand and slit, 
derived by weathering of und,)rlylng bedrock. May contain fragments ol 
volcanic materials. Bedding 1hin, discontinuous laterally, boundaries 
indistinct, surfaces uneven, loose to dense. Weathered tuffaceous 
bedrock ylel<1s expansive ,;lays. 

-.------1-- _,._ - - - ----
Colluvium 

(Jc 
iKp, Kb, l<n, Kmc) 

CoHuvium 
<Jc 

iMI, Om,-€:p) 

Coiluv!um 
Oc 

(Je,Kd) 
(Oh;f:s, De, Pw) 

: Derived from weathering of bedrock; composition depends upon 
composition of bedrocl<; silty to cobbly, locally silty clay. Unit 

, thickness probably 1.ioesrr't excee,J 15 fe1.,1. May va1.y greatly In a short 
lateral distance. Beds commonly absent, when present they are 
discontinuous laterally, smfaces uneven to even; loose; dense; 
derlvecl frorn shales and thin limestones and sandstone,s; gradational 
contacl witll bedrock, Expansive and corrosive Includes areas of 
accelerated creep. Deposit thinner on steep slopes 

Gray to buff calcareous silts and sands with dolomite, limestones, and 
sandstone fragments from loss than 1 to 15 !eat thick. Bedding in­
distinct, discontinuous laterally, fills low spots on bedrock surfaces. 

, Derived by weatherin9 of thick limesto11es and dolomite with in• 
terbedded sandstones. 

SIity sanc1s to sandy silrn locally may contain pebble and sandstone 
fragments. Deposit generally less than 20 feet in thickness. Discon­
tinuous laterally, dense, layer boundaries Indistinct, sharp contact wlt11 
bedrock Surfaces even to irregular. 

i 
' 

Generally forms extremely 
hummocky topography, 
distorted drainages; upper 
arcuate scarps are generally 
easliy recognized; many 
perched"wator tables and 
swampy areas. Vegetation 
may be disorientated In 
actively moving areas. Many 
of these areas have !abate 
fronts. 

Flat areas up drainage of 
obstruction to trie drainage. 

Grass covered flat topped 
areas and gently rolling 
slopes. 

Weathers rapidly to a sandy or 
silty clay. In many $reas material 
was rJeaply weatMred before 
failure. 

Typically covered with 
vegetation, may have tilgh ground 
water table. 

SoH profiles weakly developed. 

----!-------

Hummocky, 
topography. 

gently rolling 

Gently rolling: fills low Meas 
on bedrock surface between 
areas of outcrop. 

' 

Weathers to a light to dark 1Jray 
silty clay with some small pieces 
of weathered bedrock. 

Generally develops poor to lair 
soil proma. 

- . --·-· ,. ----�-------�-. -"_., __ -- ----

' 

Excavation: Easy except wriere 
boulders ar<• present. 

Compaction: �.asy, sheepsloot 
rollers recommended. L arge 
blocks w111 nave to tie removed or 
throughly mixed with binder 
b1J!ora emplacement 

Drilling: Easy to mod era.le, 
moderate where boulders occur. 

Excavation: Generally easy with 
most power equipment. 

Compaction: Generally easy, 
sheepsfoo! rollers suggested. 

Drilling: Easy. 

txcavalion: Easy with most 
power equipment. 

Compaction: Easy, smooth !lied 
and sheepsfoot rollers sugges• 
ted. 

Drilling: Easy. 

Excavation: Easy with all power 
equipment. 

Compaction: Easy, sneeps!oot 
rollers sugglls!ed. 

Drilling· Easy. 

j !,;xcavatlon: Easy 
, power equipment. 

with most 

' Compaction: Eaay, sheapsfoot , 
and smooth tired rollers 
suggest eel. 

Orllllng: Easy, 

Usually lound on dipslopes at 
or near exposed bedrocK. 
Supports conifers In most : 
a.mas. 

Weathers to a pure quartz or Excaval ion: Easy with most 
limestone sand. power equipment. 

Compaction: Easy, vibratory 
compactors may b'l) needed in 

! gravelly areas.

Drilling: Easy.

;,ol�=-lu_m ___ __,,, Reddish :n-� g:::�;S�•�ra�-;1:;�-�1:;:�d�llts.· ��n!ain�

>

expansive clay r· Gently u�du!aUng-:5lop��:
Qc minerals In part. May contain small pieces o! weathered sandstones. 

(Jm) Generally doesn't exceed 15 feet In thickness. Gradatio11al with 
bedrock. Generally discontinuous laterally. Uneven 10 even bedding 
surfaces; layering Indistinct. j 

Pink to buff colored 
greeniSh•brown zones. 

wiHr Excavation: Easy with motH 
power equipment. 

Colluvium 
Qc 

ilt:, l'PmJPPm) 
(l'Pb, �'sb) 

- - - -·---~ - - - -- -

f1eddlst1 to gmy silly santls to sandy clays. May contain small Lrn· 
weathered pieces of sandstone, limestone, and shale. Unit does not 
g,merally exceed 15 feet in thlcl<ness. Bedding indistinct, dlscon• 
tlnuous laterally; dense, loose to flrm material derived from red shales 
and sandstones and pink limestone. 

Generally is found between 
hard resistant limestones and 
sandstones lying on the 
easily eroded shales. 

May have thin soil developed In 
1oca1 areas. 

Cornpacllon · Easy st1aepsfoot or 
smooth tired milers Mcom• 
mended. 

' 
1 

Drlll111g: Easy. 

--- --···· -

Excavation. Easy with most 
power equipment. 

Compaction: Easy, �neepstoot 
or smooth tlrnd rollers mcom­
mencted. Cobbles may have to be 
removed or mixeiJ wltti binder 
before emp1acemen1 

Drlllinfl: Easy, 

SURFICIAL DEPOSITS 

ln!iltrali<Jn: Slight to moderate, 
moderate through fractured areas 
and slide planes. 

Permeability: Varies. 

water Table: varies, probably rT'any 
perched waler zones. 

I 
Runoff: High to moderate. May 
Ile focally ponded because of 
poorly developed drainage net. 

Yield to wells: Nol developed probably, 

E1odibillty: 
consolidaied. 
stream scout, 
gully wash. 

Material 
Moderate 

sheet wash 

!nfll1ratitm: Poor 1 much lm�
perviowi day.

Runoff: Modera1e. 

Erodibilily .  Negligible by shoat 
wash, moderate by gully wash, 
t,lgh by stream scour. 

lnfll!ration: Moderate to high. 

Runoff: Low tu moderate. 

unrel\able. 

Cluality: Variable. 

Use: Poss1 L1le stock and dornestic 
supply. 

Permeability·: Low. 

\;\later Table: At or neat the surface. 

Yield to wells: Not developed probably 
poor. 

Quality: Questionable, depends on 
orr,ount of organic material. 

Use: Lirnlted stock and wllcllifa from dug 
or eroded pits. 

Permeability: Moderate. 

Water Table. Ground water. when 
present, moves in thin 2.one near t)ase of 

Erodltiilily: Mo(lerate by sheet or unit. 
nulty wash. High Dy stream 
scour. , Yield to wel!s: Negligible. 

Infiltration: Moderate in silly and 
sar:dy zones and slow In sha!ey 
2('}f'H$3, 

Runoff: Generally high rnay pond 
1n sha.!ey areas, 

Ero<:llbll ity, Moderate t,y sheet 
anl1 gully wash, i1lgl1 by stream 
scour. 

loliltratlon: Modorale. 

Runoff: low to moderate, low In 
fractured areas, 

Erodlbllity: Moderate by sheet 
and gully wash, high by stream 
scour 

Infiltration: Moderate to l11gl1 1n 
gravt>lly WMS, 

r,unof!: Low to moderate. 

Erodibility: Low by slope and 
gully wash, and moderate by 
strearn St'::OUL 

!nflltrn.tion · V,;1.ries Greatly.

Runoff. Moderate. 

E,odlbill!y: Generally moderate, 
locally high l)y slope and gully 
wash and stream scouc 

lntiltratlon. Varies, bul generally 
rnodmata. 

Flunoff: Varies but slow to 
moderate on steep slopes. 

E1odlbillty: Genernlly mod•Hate 
by sheet and guliy wasn Md 
stream scour. 

Quality: Not known. 

Use: Small temporary stoc:, supply. 

f',➔rme1Jbill1y: Varies from place to place 
depending upon bedrock. 

V\latcr Table: Pt:rched water tables occur 
in mon) clayey zones. 

Yield to wells: Nol doveloped, probably 
ins:ignitican!. 

Ouality. Probably highly mineralized. 

Use: Pcsslb!e Hmlted stock use. 

Permeability: Moderate. 

Water Table: Varies from place to place 
and season. 

Yield to wells: Negligible, 

Quality: Probably 11ard. 

Use: Limited stock and wildlife. 

Permeability: Moderarn, high in gravel 
and sand zones. 

\Nater Table: Near surface in t1owns!ope 
areas. 

Yield to wells: Not developed probably 
unreliable. 

Ouality: Probably ht'lrcl. 

Use: Possible stock use. 

Permeability: Generally slow, locally 
i moderate. 

Water Table. Varfes. 

Yield to wells: Not developed, probably 
unrnHable. 

Cual ity: Probably m\neral ized, 

Use: Possible stock use, 

Permeability· Slow to mod1.Hate 1 

rnodemte in sandy zones. 

Water Table: Varies, probably near 
aurf11cf� in downslope areas, 

Yield to wells: Not developed, prollably 
unreliable. 

Quality: May t,e 1Y1'11Bral ized. 

Use: Possible stock use 

Septic Systems: GerHHal1y un� 
satisfactory as percolaUon too slow 
and seepage throurJh fracture$ and 
shear zones may be a t:azanJ to 
nearby ground water sources. 

Dump Siles: Fair to poor, control of 
sutiace and subsurface d ralnaga 
critical. Excavation may be ,Ji!!lcuit. 
Hazard to pollution of ground water 
supplies may b!l moderate locally. 

Se·ptic Systems: Genera!ly lnl" 

suitable, p1)1'colation too slow. 
11azard or polluting nearby water 
supplies. 

Dump Sites: F,�ir to poor. l,n, 
permeable zones vary ,n tfiiGkness. 
Sl1gl1t to high hazard oi pollutin(l 
nearby water resource�L ,..\reas 
general!y too srrn�I! for major s!teei. 

Septlc SysH:rns: Suitable to i.ln" 
suitable as percolation may locally t.H 
high. 

Dump Sites: Poor to fair. Locally 
deposits too thin. 

S-ept1c Systems: Sat\stactory to
unsatisfactory. P1Hco1ation rcites

! depenrl on ortgin of material.

Septic SystfFns: Generally un­
sati.sfactory 1 deposits too thin, 
percolation rates too fast locally. 

Dump Sites: Gc-rneraliy uri� 
satisfactory; deposit too trdn locally, 
hazard of pollut1ng nearby watN 
sourcc�s. 

Septic SystHrns: SiHisfactory to 
unsatisfactNy, hazard o1 polluting 
ground water source l11gh. 

Dump Sites: Hazard of pc,lluHng 
g(ound water sour·c,� high. 

Septic Systems: Satisfactory to 
unsatisfactory 1 locaHy marginal; 
modernte hazard tor ground water 
pollution. 

Dump Sites: Poor. Deposit qenma!ly 
too thin, 

Septic Systems: Fair to good when 
thick, poor when thin. Locally per• 
colation may be too slow Moderate 
hazard of ground watel' pollution. 

Dump Site: Poor, deposit too thin 
and hazard of polluting ground water,

TABLE Of ENGINEERING QIOLOQIC FACTORS FOR LAND USE 

Generally fair to poor, control 
of surface and subsurface 
clrninage crlt\cal. 

Fair to poor. Organic material 
m,:w compress. Some clays 
may be expansivo, high 
ground--water levels 

Poor; thin, saturatec1 at times 
and entire thickne$s subjt;ct 
to frost heavt"�; may swell or 
comprnsa unevenly un(jnf 
load, and change in moisture 
condltlonR. 

OeneraHy fair to poor. Ex­
pansive and corrosive soils; 
may have moderate swell 
pressurns In part. Lawn 
irrigation and septic systems 
could inHiate slope In·-
statl1lity an,t high SWHII 
pressures. 

Fd!r to good; generally 1hin. 

Excel lent; Sandy, stable, free 
draining, 

Probably good may have local 
1,igh swell potential. 

Good; Gc,nerally thin. may 
fail near eclgos ot ex­
cavations. 

Marginally stable, cuts should tie 
avoided, control of surface ru1d sub-­
surface dra!r,age critical. 

Cut slope will slump if material is wet 

GonPrn!ly good. Material may fail on 
mod!:irate to steep slopes if it becomes 
saturated 

Slopes arn potent\ally unstable, avoid 
excessive cu1s, some perched water 
tables. Control of surface ancl subsurface 
clra1 nage critical. 

I 

l 
Fair to good; may fail if oversteepened. I

Excellent; Generally 111in 1 may fail if 
slopes are oversteepened and satumted. 

Cuts may fail ;t saturated and are greater 
than 1 · ·i. 

- - - - 1-

Good; Coiluvium on dlpslopes may slide 
it oversteepened or ii colluvlal surface 
dips Into cuts. 

Local mudllows and debris !lows. Slide may 
be reactivated by Improper construction 
prac1lces. Boulders may become dishodgod 
by improper or poorly placed excavations, 

Expansive clays in part, soils may be 
corrosive in part, slumping, compaction of 
organic material.. 

Slopes may fail if saturated or over­
steepened; ,ixpanslvo clays locally. 

Expansive and corrosive soil$ 1oca11y and 
poti-mtially unstable slopes if saturated, 

Oversteeper.ed 
saturatett 

Nona recognized. 

s lope rnay fall when 

Expansive soils and In some areas rockfall 
hazard. Some sliding may occur on shale 
slopes. 

May be susceptil)le to thin sl!des on brtdrock 
it undercut dur1ng l1!q!1 moisture periods, 

May lie processed !or fill. 

Lake sand arid fine grnveL Excellent fill 
matmial and source of concrete s,md. 
Maybe source of peat for a9r!cultural 
purposes. 

Possible source of topsoil and binder for 
compacted fi11s. Generally satlsfactmy if 
tested tor most construction purposes. 

May be processed for H! and layering in 
!anr.l fHls

Sultablri for rnost eonstruci\on and non­
construction purposes: Le., Road fill 
and land fill layering. 

Suitable fer constructio11 .lr.d non­
construction purposes; Le., fil1 mi!1terial, 
free drnlnlng purpot.-;es. 

Su!tatile tor rnost construction pur� 
poses; l.e., road Hi!, layering in land 
fills. 

Duitabla tor rnost construction and nan­
construction purposes: Le., roacl HI!, 
layering in !and Wis, 

CHARLES S. ROBINSON & ASSOCIATES, INC.

GOLDEN, COLORADO 1975 
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Colluvlum 
Qc 

1n:>e, rPeg) 

Co!luvium 
Qc 

(p€, Tqm) 

Buff, gypslferous silts and clays. M<1ny contain pieces of unweathered 
bt1drock. Up to 15 fMt in thickness. Bedding inrllsl1nct, II1In, 
discontinuou• laterally. Material dellved from bedded gypaum, gyp, 
sifer01,1S1 rnudstone and shales. 

Gray to buff, clayey to silty sand composed of mineral grains of 
foddspar, quartz and mica and srnall rock tragments 1 I,3.yerlng Indistinct,
discontinuous, non-expansive clays, Occurs in irregularly shaped 
pocknts on bedrock; ranges from less than an 1nct1 to 10 feet In 

, thiclrness in most areas, may be thicker along fractured zones in 
bedrock. 

Adapted from H, IIIL Simpson, M.11!, Q,ndner and S.. 5, Ha, I, 1911 

Generally underlies smooth 
hummocky lopography 

Thickly timtiered to barren 
bt,drock slopes above tn:.�e-• 
lino. 

Fas.Hy weathered, Contains water 
soluble minerals 

Excavation: Easy will, most 
power equipment. 

Compact\on: Not rec:ommended 
for compi1cted rnitt, waH�r soluble 
111 part 

Drilling: Easy, 

Poor soil protile may be Excavation: Easy with most 
developed. power equipment. 

Compacuon. Easy, unit generaJly 
thin, .smooth 11rnd 01 sheepsfoot 
rollers suggested. 

Or1lllng EA.Sy 

lntlltration: Ml!Jtl 

f1unol'f: Goneraliy slow on Ila! 
slop!;!s. Moderate> o n  steep 
slopes. 

Eroditlillty. Generally moderate 
by shec>t wasl1, moderate to hl\1h 
by strearn scour. 

lnflllrallon: Moderate. 

Runof!: Mo<)(l!'alO to hig!1 

Erodibillty. Moderate t,y shoot 
and guny wash, hlfJ °h by stream 
SCOUL 

Penneabilrly: ModoraH:1 10 h1gtL 

Water Table: Varies, may be control:ed 
by fractures in some areas. 

YiHlcl to wells. Not devHloped mostly 
seasonal. 

Oua!ity: Highly mineralized. 

Use. Possible tirnlted stock use. 

Permeability: �oderate. 

Water Table: Generally fo'..ind near bose 
of deposlt exctJpt during period of .spring 
runoff. Varies dHpending upon l(H',ation 
oi deposft J.nd time of year. 

Yield 10 wells: Negligible, not 
cleve!oped. Sprin9s on slopes J.t -..;ontact 
of colluviurn and bedrock 

Quality: Good. 

Use: Springs used by stock and wildlife�·· 
sc1me springs developed by dug wells. 

Soptic Systf:ms: Un.satisfactory, 
rJepos11s genor,1lly too th\n, water 
soluble in part, may increase suti­
sidonce in local areas. 

Dump Sites: Poor. Water soluble, 
Perrneatiility too hiqh. Hazard of 
polluting grourd water source in 
downslope areas. 

Septic Systems: Unsuitable; too 
thin, perco!ation g1:-m0ral!y too slow, 

Dump Sites: Fair, percolat\on rtH�y be 
too fast locally, generally too thin. 

Margin,31\y stable, hiOtlly 
conosivo, control of surface 
and subsudaee drainaqe 
critiC8.l. 

Fair to good; m::;1y 1ail on 
oversteepened slopes, 

Fc�ilures common. Cuts over 10 feel 
should be avoided. Boddlng dipping into 
cuts, rnay fa11 

Generally �ood, will stand at ·1: -i, rnay 
fail on steep slopes or where saturated. 

Highly corrosive soils. Frii1ures arn common 
in rnany areas 

Small local slope fal1ures of �teep slopes or 
wt1er0 water table close to surfac<.�. 

Table 1 of 1 

KNOW N, RlliPOR11D & 
POSSlll!llll! AIISOURCIS 

Su11able tor son"r:t l1gt11 ccnstruc11on ;ind 
non�constnJct1on purposes. 

Suitable tor most cor1stri,1ction anrj non, 
construction pur poses, i 0 . ro.s,cHill, 
!ayerino in iand f1l!s, construction fills.
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