
OPEN-FILE REPORT 
78-12

GEOLOGIC HAZARDS 

HOTCHKISS-PAONIA RESERVOIR AREA 
DELTA AND GUNNISON COUNTIES, COLORADO 

by WALTER R. JUNGE 

Colorado Geologlcal Survey 
Department of Natural Resources 
Stale of Colorado 
John W. Rold, Director 

Plate 7 of 7 

� 

I da I 

GENERAL DESCRIPTION 

The val l ey al ong  t h e  North Fork G u n n f s o n  R i ver from 
Hotc h k i s s  to  P a oni a Reserv o i r i s  l i ke l y  to exper i ence i n  
the  near future a ra p i d  popu l at i on growth cau s ed by 
i ncreased coal  m i n i n g .  T o  a i d  p l a n n i n g  for t h i s 
ant i c i pated growth , geol og i c  cond i t i ons  i n  the  a rea were 
stud i ed and  map ped i n  accordance w i t h  House  B i l l  1 0 4 1  
( C . R . S .  1 9 7 3 , 24-65 . 1 - 1 0 1 , e t  s eq . ) t o  det e rm i ne areas o f  
geol o g i c  h a z ard t h a t  cou l d  c a u s e  a n  ec onom i c  l os s  or 
affect the  s afety of t h e  c i t i z e n s  of Col orado .  The  mapped 
un i t s u s ed i n  t h i s  study con form to the te rms and 
def i n i t i o ns g i ven i n  Col orado House  B i l l  1 0 4 1  a nd i n  the  
Col o rado Geol o g i c a l  Survey ' s  " G u i de!  i nes and  C r i t e r i a for  
I de nt i f i cat i o n and M i neral  R e s o u rc e  Areas" (R ogers aiia 
others , 1974). Asdefi ned i n  Ho u s e  Bill 104 1 ,  a geo l o g i c  
hazard  mea n s  " a  geol o g i c  ph enonmen o n  wh i c h i s  s o  adverse  
to  past , c urrent , or fores ee abl e construct i on or  l a nd use  
as to  cons t i t u t e  a s i g n i f i c a nt haz ard to publ i c  heal t h  and 
s afety or to pro perty . "  These  geol o g i c  hazard s , wh i c h are 
normal dynam i c  proces ses , m ay be i nt e n s i f i ed or l es sened 
by human  act i v i t y .  Regard l e s s  of  t h e  i nt e n s i ty ,  the  
hazards  sho u l d  be rec o g n i zed and con s i dered pr i or to any 
l a nd-use  changes .

SUGGESTIONS TO MAP USERS 

Potent i a l l y  h a z a rdous geo l og i c  cond i t i ons  are mapped 
at 1 : 24 , 000 i n  s i x  cont i guous  7 . 5-mi nute quadrangl es , 
i nc l udi n g  Hotchk i s s , Gray Reservo i r ,  Bowi e ,  P a o n i a ,
Somerset , and P a on i a  Reserv o i r .  These  maps show onl y the  
most severe  geol o g i c  h a z ard i n  a spec i f i c  area . 
Add i t i onal  geol o g i c  cond i t i on s , wh i c h may affect a cert a i n 
l and u s e , may be present l oca l l y .

The accompany i ng  E xpl a nat i on of � U n i t s and the  
Geol ogi c H a z a rd s  A s s e s sment for Common L a nd U s es shou l d be 
con s u l ted when us i n g these  maps . The E xpl anat i on of � 
U n i t s  i s  a de sc r i pt i on of the  process  that affects a 
certa i n  area and the Geol ogi c H a z a rd s  A s s e s sment for 
C ommo n L a n d  U s e s  i s  an es t i mat i on of the  degree of h a z ard 
for a spec iTTc7 a n d  u s e  . and  descri pt i o n of cond i t i ons  
affect i n g the  hazard s .  Th e degree of  haz ard wi l l  vary 
depe nd i n g on the  part i c u l a r  l a nd u s e .  Lands l i de s , for 
exampl e ,  may be a ser i ous  constra i nt to h i gh-de n s i ty 
re s i de nt i a l devel opment , whereas  recreat i o nal  areas may be 
onl y s l i ght l y  affected . The geol o g i c  ha zard maps and 
accompany i n g  desc r i pt i ons  and expl anat i on s  are not 
i nt ended as a det a i l ed a n a l ys i s  of a part i c u l ar s i t e or 
l a nd use , and sho u l d  not be u s ed i n  p l ace  of deta i l e d
fi el d i n vest i ga t i ons  of spec i f i c area s .  We recommend that
these  maps  serve a s  a bas i s  for  furt h e r , det a i l ed
i n vest i gat i ons  such  that  the safety and fea s i b i l i ty of
spec i f i c  proj ects can be adequ atel y eval uated .

E XPLANATION OF MAP UNITS 

L a n d s l i de Area : a n  area formed by and s u scept i bl e  to  
the moderate to  ra p i d  downward and  outward movement 
of roc k and/or so i l  where there i s  a su rface of rup
t u re or zone of wea k n e s s  that  separates  the l a n d s l i de 
mas s from more sta bl e underl y i ng  mate r i a l . These 
l a nds l i d e areas i nc l ude eart hfl ows , t ra n s l a t i o n a l
s l i des , rot a t i onal  s l i de s , a n d  deb r i s s l i de s .  Man
c a u s ed d i s t u rba nce of the  l a n d s l i de areas cou l d i n i 
t i at e  add i t i ona l  i n sta b i l i ty and mass  movement of
part or a l l of the s l i de mas s .  Th i s  mass  movement
cou l d  damage or dest roy structu res and c o u l d affect
adj acent downs l o pe area s .  Rel at i ve age of the l a nd
s l i de areas i s  i nd i cated by s u b s c r i pts  ( 1  i s  the
youngest ) .

Mudfl ow Area : a n  area s u bj ect to  the  ra p i d  down s l ope 
mov ement of wet , v i scous  masses  of fi ne-gra i ned mate
r i a l  fol l ow i n g  mob i l i z at i on of the mat er i a l  by i nt e n s e  
ra i nfal l or snowmel t run off . Mobi l i z a t i on u s u a l l y  i n 
cl udes t h e  ero s i o n a nd transpo rt of poo r l y  consol i dated 
s u rf i c i al mate r i a l s that  have  accumu l ated i n  a dra i nage  
bas i n  and i t s  channel s .  Mudfl ows are  a pot e nt i a l 
danger for most devel opment act i v i t i es .  

Debr i s Aval anche  Area : a n  el o n gate chute- l i ke  area 
s u s cept i b l e  to the  very ra p i d  s l i d i n g and fl ow of 
unsorted m i xt u re s  of so i l  and rock materi a l  down
rel at i ve l y  steep s l opes . Debr i s ava l anche  areas
form duri ng  pe r i od s  of i nt e n s e  rai nfal l and may cover
gent l e  s l opes bel ow the  steep s o u rce  are a s .  Debr i s
aval anches  are very h a z ardous  for many l a nd u s e s .

Rockfa l l  Area : an area s u b j ect to  ra p i d ,  i nt erm i tt e nt , 
nearly unpred i ct a b l e rol l i ng s l i d i n g ,  or free- fal l 
i n g of det ached bedrock of any s i ze from a c l i ff or 
very steep s l ope . Rockfa l l areas most common l y  oc cur  
on  s p a r s e l y  vegetated s l opes w ith  j oi nted bed roc k
cl i ffs . Rockfal l s  may advers e l y  affect res i de nt i a l
or commerc i a l devel opment .

Deb ri s F l ow Are a :  a t r i a n g u l a r- s h a ped area res u l t i n g 
from the a c c um u l at i on of wat er-transported  roc k , 
so i l , and vegetat i on deb r i s u s u a l l y  at the  confl uence 
of a tri butary stream w i t h  a l a rger dra i na g e .  Debri s 
mov ement and accumu l at i on general l y  i s  a s s o c i ated 
wi t h  rap i d  fl ows that are cau s ed by i ntense  rai nfal l .  
Rel at i ve age of the  deb r i s fl ows are i nd i cated by sub
scr i pt s  ( 1  i s  the  youngest ) .  The  youngest  deb r i s fl ow 
areas ( Q d f ) u s u a l l y  are very h a z ardous  l oc a t i ons  
for  the  works of man . 
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S l ope F a i l ure C ompl e x  Are a :  a n  area formed by var i ou s  
types  of mass -wast i n g pro c e s s e s  s u c h  a s  l a n d s l i des , 
mudfl ows , roc kfal  1 s ,  and so i l  cree p .  These  areas 
gen e ra l l y  are u n s t ab l e and the  adv i s a b i l i ty of t h e i r 
devel opm ent shou l d  be determ i ned o n l y  aft e r  deta i l ed 
geotec h n i cal  stu d i es .  The age of movement wi t h i n 
these  areas u s u a l l y  vari es ; however , the  general  age 
of th i s  un i t  i s  i nd i cated  by s u b s c r i pts  ( 1  i s  the 
youngest ) .  

U n s t a b l e S l ope : a s l ope were mass  movement may have  
oc c u rred and  where rec ent movement i s  not  apparent 
or i s  uncert a i n .  These s l opes  genera l l y  are charac
teri zed by  l a n d s l i de or so i l -creep phy s i ogra phy and 
may be s u s c e pt i bl e  to  l an d s l i de ,  eart h f l ow,  mud fl ow,  
or accel erated-creep  proce s s e s , e s p ec i a l l y  if  d i s 
t u rbed . Construct i on o n  t h e s e  s l opes  sho u l d be care
ful l y  eval uated pri o r to  any devel o pment . 

Potent i a l ly U n s t a b l e S l ope : a s l ope wh i ch c urrent l y  i s
i n  eq u i l i b r i um  and where past  or present mass  move
ment of the soi l or roc k i s  not apparent . Phys i c a l  
att r i b ut e s , s u c h  a s  compos i t i o n of s u rf i c i a l  and bed
roc k mate r i a l s or s l ope i nc l i n at i on and aspect , are 
s i m i l a r  to  nearby areas that have fa i l ed .  Accord i ng
l y ,  these s l opes  may be s u s c e pt i bl e  to mas s -movement 
fa i l ures i f  they are d i s t u rbed . 

P hys i ograph i c  F l ood P l a i n Area : a fl at , rel a t i vel y 
smooth area adJ acent to and formed by a ri ver i n  i t s  
pre s e nt reg i me n .  The fl ood p l a i n may be covered by 
wat e r  duri ng  f l o o d  stages  and i s  s u s c e pt i b l e  to the  
adverse  affec t s  of  ero s i o n and  sed i ment at i o n ;  e . g . , 
underc ut t i n g ,  s l ump i n g ,  scou r ,  and i nf i l l i ng .  Any
con s t ruct i on wi t h i n  the  fl ood pl a i n  cou l d  ra i s e the
l eve l  of  fl ood wat ers and shou l d  be  very carefu l l y
eval uated to det erm i n e  i f  fl ood wat ers wi l l  advers e l y
affect t h e  construct i on s i t e  o r  adj acent are a s .  F l ash
fl ood areas  have  not  been  shown on t h e  map ; howe v e r ,
al l m a j o r  dra i nages  i n  t h e  area a re prone to  wat er
and debr i s  f l oo d i n g  a s  wel l a s  attendant eros i on and
sed i mentat i on .

Sheet - F l ow F l oodi ng and  E ros i on Area : an area subj ect 
to the overland flow of runoff that s p reads  as a 
re l a t i vel y th i n ,  cont i n u ous , u n i form sheet of wat e r  
over a rel at i vel y l a rge , nearl y pl a n a r  area . S h eet 
f l ows c a u s e  ero s i on and depos i t i o n of fi ne-grai ned 
mat er i a l s and commo n l y  occ ur  on terraces , al l u v i al 
fa n s , and i n  val l ey - f i l l  area s . P roper  const ruct i on 
tec h n i ques  us u a l l y  can  m i n i m i ze or abate any pot en
t i al l y  adverse  affects . 

P otent i a l Hydrocompact i on A re a :  a n  area wh i ch may be 
subj ect to  the downward di s p l acement of the ground 
su rface by col l a p s e  of cert a i n  l o w-dens i ty ,  weak 
soi l s  aft e r  wet t i ng .  Exces s i ve wett i n g from i rr i ga
t i o n ,  broke� wat e r  l i ne s , su rface pond i n g ,  or dra i n 
age di vers i on s  can  c a u s e  hyd rocompac t i o n .  A s o i l s  
foundat i on i n v est i gat i on s ho u l d  be made to  determ i n e  
the sever i ty of t h i s hazard  and ascert a i n construc
t i on des i gn paramet e rs . 

E xpa n s i ve (Swe l l i no l  S o i l or R oc k  Area : a n  area 
con t a i n i ng cl ays that expana s i g n i fi c a nt l y  upon 
wet t i ng and sh r i nk  upon  dryi n g .  The Mancos Sha l e 
and s u rf i c i a l depos i t s  deri ved from i t  are 
espec i a l l y  prone to s u c h  changes  i n  vol ume.  Expan
s i ve soi l or  roc k  may cause  structural  damage to  
b ui l d i n g s ,  roa d s ,  and pi pel i nes  and s ho u l d  be  
eval uated by  a soi l s  and foundat i o n eng i neeri ng  
i n ves t i gat i on .  

MAP SYMBOLS 

Map un i t  contact 

Debr i s aval anche ( Qda ) : may correspond 
wi t h  snow aval anche  track i n  mount a i n
ous area s .  

Recent l a n d s l i de s c a rp : h a c h u res poi nt i n
the d i rect i on of l a n d s l i de movement . 

P ot e nt i a l M i n e  S u b s i dence Area : a n  area suscept i b l e  t o  
ground - s u rface d i s p l ac ement cau sed by col l a p s e  of 
underground m i n i n g vo i ds .  The maps . show onl y those
areas  underm i ned  before 1 978.  S u b s i dence effects  
co u l d  extend outward from these  areas  i n  the  future 
from i nc re a s ed c o a l  m i n i n g .  Const ruct i on shou l d be 
undert a k e n  on l y  aft er a geotec h n i ca l  i n vest i gat i on
dete rm i nes  the pos s i bl e extent of m i n i ng and t h e
pot e nt i a l for future ground movement •
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