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FOREWORD 

This  r e p o r t  is  one i n  a ten-volume s e r i e s  prepared by t h e  Energy and 
Environmental Systems Divis ion  of Argonne Nat iona l  Laboratory and t h e  Resource 
and Land I n v e s t i g a t i o n s  (RALI) Program of t h e  U.S. Department of t h e  I n t e r i o r  
under t h e  sponsorship of t h e  U.S. Geological  Survey. Because of t h e  c l o s e  
i n t e r r e l a t i o n s h i p  of t h e  t e n  documents i n  t h e  s e r i e s ,  each volume w i l l  be 
most u s e f u l  only when i t s  r e l a t i o n s h i p  t o  t h e  o t h e r  products  of t h e  program 
is  considered.  

The r e p o r t s  i n  t h i s  s e r i e s  are designed p r imar i ly  t o  f a m i l i a r i z e  pro- 
f e s s i o n a l  land u s e  and r e source  p lanners  wi th  t h e  range of p o s s i b i l i t i e s  and 
e f f e c t i v e  procedures  f o r  achiev ing  i n t e g r a t e d  mining, rec lamat ion ,  and land 
u s e  planning.  These r e p o r t s  a r e  based on a research  program which included 
an  ex tens ive  l i t e r a t u r e  review, t h e  compilat ion and a n a l y s i s  of c a s e  s tudy  
d a t a ,  and c l o s e  coord ina t ion  and i n t e r a c t i o n  wi th  r e l a t e d  government programs. 

The f i r s t  volume i n  t h e  s e r i e s ,  A Guide t o  Integrated Mined Area 
Reclamation and Land Use Planning, summarizes t h e  information i n  t h e  o t h e r  
volumes and p r e s e n t s  conclus ions  and observa t ions  drawn from ana lyses  of t h a t  
information.  Volume 2 ,  Methods and CriteY.ia for Land Use and Reaource Plan- 
ning i n  Surface Mined Areas, examines planning procedures  used i n  s e v e r a l  
minera l  i n d u s t r i e s  and mining r eg ions  and d i s c u s s e s  problems f ac ing  profes-  
s i o n a l  p lanners  who must cons ider  s u r f a c e  mine a r e a s  i n  t h e i r  planning programs. 

I n  Volume 3 ,  A Guide t o  Mined Area Reclamation Technology for RecZama- 
t ion  and Land Use Planners, t h e  methods used t o  rec la im land i n  each of sev- 
e r a l  minera l  i n d u s t r i e s  a r e  d iscussed  in r e l a t i o n  t o  t h e  phys i ca l  and c u l t u r a l  
c o n s t r a i n t s  t h a t  must be considered i n  planning a reclamation program. Much 
of t h e  information f o r  t h i s  document was obtained from c a s e  s t u d i e s  conducted 
i n  s e v e r a l  mining d i s t r i c t s .  The case  s tudy s i t e s  were chosen a f t e r  consider-  
a t i o n  of t h e  fo l lowing:  ( a )  coverage by commodity of t hose  s u r f a c e  mining 
a c t i v i t i e s  t h a t  d i s t u r b  t h e  g r e a t e s t  acreages ,  (b) coverage of a v a r i e t y  of 
c u l t u r a l  and land u s e  s e t t i n g s ,  (c )  evidence of i n t e g r a t i o n  of mining, r e c l a -  
mation, and land u s e  planning,  (d) coopera t ion  on t h e  p a r t  of ope ra t ing  com- 
panies  .and a p p r o p r i a t e  planning e n t i t i e s ,  (e )  coverage of a v a r i e t y  of s u r f a c e  
mining and reclamation methods, and ( f )  coverage of a v a r i e t y  of phys i ca l  
s e t t i n g s  (geology, physiography, c l ima te ,  hydrology).  Af t e r  t h e  pre l iminary  
c a s e  s tudy s e l e c t i o n ,  some s i t e s  were changed and o t h e r s  dropped because of 
a l a c k  of company cooperat ion.  The remaining s i x  ca se  s t u d i e s  a l l  meet t h e  
c r i t e r i a  l i s t e d  .above. They a r e  no t  intended t o  be p e r f e c t  examples of r e c l a -  
mation and planning procedures .  Rather ,  they  i l l u s t r a t e  a v a r i e t y  of proce- 
du res  u t i l i z e d  i n  d i f f e r e n t  phys i ca l  and c u l t u r a l  s e t t i n g s  t o  achieve  planning 
goa l s  under a v a r l e t y  of t echno log ica l ,  l e g a l ,  and economic c o n s t r a i n t s .  

S ince  t h e  case  s t u d i e s  a r e  intended t o  be used a s  appendices t o  Volume 
3 ,  they  a r e  numbered accord ingly .  The c a s e  s tudy r e p o r t s  inc lude :  

Volume 3A: A Case Study of Surface Mining and Reclamation 
Planning: South ~ o u l d e r  Creek Park Project, Sand and Grave2 
Operations, Boulder, Colorado. 



Volume 3B: A Case Study of Surface Mining and RecZamation 
PZanning: InternutionaZ MineraZs and ChemicaZ Corporation, 
Phosphate Operations, PoZk .County, FZorida . 
Volume 3C: A Case Study of Surface Mining and RecZamation 
Planning : Georgia KaoZin Company, Clay Mines, Washington 
County, Georgia. 

Volume 3D: A Case St* of Surface Mining and RecZamatim 
PZanning: Area S tr ip  Coal Mining, Peabody Universal Mine, 
UniversaZ, Indiana. 

Volume 3E : A Case Study of Surface Mining and RecZamation 
PZ.anning: MARC0 Open P i t  Copper Mine, Casa Gran.de, Aszona. 

Volilme 3F: A Case Study of Surface Mining und RecZamation 
PZanning: CanneZton Mountain-Top RemovaZ Coal Mine No. 9-S, 
Canne Zton, West Virginia. 

Volume 4, A ~ibziography o f  Integruted Mined Area RecZamation and Land ' 

. 

Use Planning, With Annotations, includes primarily references pertinent to 
reclamation planning and plan implementation. 



We would l i k e  t o  thank t h e  i n d i v i d u a l s  and o rgan iza t ions  whose a s s i s -  
t ance  and advice  were ins t rumenta l  i n  compiling t h i s  c a s e  s tudy  r e p o r t .  Ed 
Imhoff, Environmental Planner ,  RALI Program, provided important  input  t o  t h e  
i n i t i a l  s e l e c t i o n  and p l ann ing . a spec t s  of t h i s  c a s e  study. Ed McDowell, Vice 
P res iden t ,  Resources and Engineering, F l a t i r o n  companies, deserves  s p e c i a l  
thanks f o r  h i s  coopera t ion  i n  supplying informat ion  regard ing  t h e  companies' 
p lans ,  ou t look ,  and r o l e  i n  planning f o r  t he  South Boulder Creek Park P r o j e c t .  
We a r e  a l s o  g r a t e f u l . f o r  t h e  companies1 provis ion  of maps and i l l u s t r a t i o n s  

.a . 
f o r  t h i s  r epo r t .  A l l  g raphic  m a t e r i a l ' i s  drawn from t h e  Environmental Impact 

' Assessment performed j o i n t l y  by F l a t i r o n  companies and t h e  Ci ty  of Boulder. 
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o u t l i n i n g  the  c i t y ' s  r o l e  i n  coopera t ive  planning f o r  t h e  p r o j e c t  and i n  de f in -  
ing  t h e  p r o j e c t ' s  re . la t ionship  t o  Boulder 's Open Space Plan.  
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INTEGRATED MINED-AREA RECLAMATION AND LAND USE PLANNING 

Volume 3A: A case Study of Surface Mining and Reclamation 
Planning: South Boulder Creek Park Project, Sand and 

Gravel Qerations,  Boulder, Colorado 

by 
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This c a s e  s tudy  d e t a i l s  reclamation planning f o r  t h e  
F l a t i r o n  companies' South Boulder Creek Park P r o j e c t  i n  Boulder, 
Colorado. The s i t e  conta ins  a depos i t  of h igh-qual i ty  sand and 
g rave l  considered t o  be one of t h e  b e s t  and l a r g e s t  known depo- 
s i t s  of aggregate  m a t e r i a l s  i n  t h e  Front  Range area .  The 
aggrega te  depos i t  is loca ted  i n  a h ighly  v i s i b l e  s i t e  j u s t  o f f  
t h e  Denver-Boulder Turnpike a t  t h e  en t rance  t o  t h e  c i t y  from 
Denver, and ad jacen t  t o  a r e s i d e n t i a l  po r t ion  of t h e  c i t y .  I n  
o rde r  t o  make maximum use of pre-mining planning,  a s  a t o o l  f o r  
r e so lv ing  a confl . ic t  over t h e  company's proposed ope ra t ion ,  an 
ex tens ive  coopera t ive  planning e f f o r t  was i n i t i a t e d .  This  in-  
cluded the  p repa ra t ion  of an  environmental impact assessment,  
numerous pub l i c  hear ings ,  ope ra t ing  and reclamation p l an  review 
by c i t y  a u t h o r i t i e s ,  annexat ion of t he  s i t e  t o  t h e  c i t y ,  and 
the  g ran t ing  of  a s c e n i c  easement on t h e  proper ty  t o  t h e  c i t y  
f o r  t he  development of a r e g i o n a l  r e c r e a t i o n  park. A s u i t e  
of c o n t r a c t u a l  agreements was worked ou t  among F l a t i r o n  Compa- 
n i e s ,  t h e  Ci ty  of Boulder, t h e  Colorado Open Lands Foundation, 
and the  Federa l  Bureau of Outdoor Recreat ion.  The purpose of 
t h i s  ca se  s tudy  i s  t o  al low t h e  planner  t o  ga in  i n s i g h t  i n t o  
t h e  procedures,  p o s s i b i l i t i e s ,  and c o n s t r a i n t s  involved i n  pre- 
mining planning i n  a coopera t ive  s i t u a t i o n .  

1 INTRODUCTION 

The excavat ion,  process ing ,  and d i s t r i b u t i o n  of sand and g rave l  cons t i -  
t u t e s  t he  l a r g e s t  non-fuel mining indus t ry  i n  t h e  United S t a t e s .  . Sand and 
g rave l  p i t s  a r e  a f a m i l i a r . s i g h t  w i t h i n  o r  near  t h e  environs of many of t h e  
n a t i o n ' s  l a r g e  me t ropo l i t an  a r e a s  and m u n i c i p a l i t i e s .  The indus t ry  s u p p l i e s  
aggregate  f o r  conc re t e  cons t ruc t ion ,  a s p h a l t  paving, and  road base  and sub- 
base,  and i s  b a s i c  t o  l o c a l  economies s i n c e  t h e  i n d u s t r y ' s  p roducts  a r e  
e s s e n t i a l  t o  t he  c o n s t r u c t i o n  indus t ry  i n  meeting t h e  demands of urban growth 
and development. . . 

Sand and g rave l  i s  second only t o  c o a l  i n  t he  amount of acreage  d i s -  
turbed each year  by e x t r a c t i o n .  More than  60,000 a c r e s  a r e  mined annual ly  a t  
sites ranging i n  s i z e  from a few t o  s e v e r a l  hundred ac re s .  The r e h a b i l i t a t i o n  
of land d i s tu rbed  by. sand and g rave l  e x t r a c t i o n  has become of i nc reas ing  . 



concern i n  r ecen t  yea r s ,  because o f ,  g r e a t e r  pub l i c  awareness of t h e  environ- 
ment and concern t h a t  land wi th  development p o t e n t i a l  may be l o s t  through 
inadequate  pre-mining planning and poor r e h a b i l i t a t i o n  p r a c t i c e s .  

1.1 THE SAND AND GRAVEL INDUSTRY I N  THE UNITED STATES 

Highway, dam, and bu i ld ing  cons t ruc t ion  u t i l i z e d  97% of t he  n a t i o n ' s  
t o t a l  1974 sand and grovel  product ion of 919 m i l l i o n  tons  (Pa j a l i ch ,  1974).  
The t o t a l  va lue  of sand and g rave l  products  consumed i n  the  United S t a t e s  
dur ing  t h a t  year  was $1.5 b i l l i o n .  Analysis  of t h e  d a t a  from 5,636 ope ra t ions  
i n d i c a t e s  t h a t  62% of t h e  product ion came from dry p i t s  on land and 27% from 
wet p i t s  on land  ( P a j a l i c h ,  1974).  Product ion from r ive rbeds ,  l a k e s ,  bays,  
and oceans accounted f o r  t h e  remaining 11%. S t a t e s  producing t h e  g r e a t e s t  
tonnages of sand and g rave l  a r e  given by rank i n  Table 1.1. 

On a nationwide b a s i s ,  t h e  ma jo r i t y  of sand and graveJ. vpe ra t ions  f a l l  
i n t o  a  smal l  t o  medium s i z e  category,  wi th  65% of t h e  c o n s t r u c t i o n - i n d u s t r i a l  
and 66% of t h e  i n d u s t r i a l  c l a s s e s  producing l e s s  than 200 ,000, tons  per  year .  

1.2 THE SAND A N D  GRAVEL INDUSTRY IN  COLORADO 

I n  1974, 200 sand and g rave l  ope ra t ions  i n  Colorado produced 23,793,000 
s h o r t  t ons  having an es t imated  va lue  of $39,674,000. Examination of e x i s t i n g  
d a t a  ( P a j a l i c h ,  1974) shows t h a t  most sand and g rave l  ope ra t ions  used e i t h e r  
s t a t i o n a r y  (57 p l a n t s )  o r  po r t ab l e  (115 p l a n t s )  process ing  p l a n t s  a t  p i t  sites. 
The bulk  of sand and g rave l  ex t r ac t ed  i n  t h e  s t a t e  was produced from d ry  p i t s  
by front-end loade r s  and d r a g l i n e s .  I n  terms of land and resource  ownership, 
47% of t h e  sand and g rave l  excavated i n  Colorado i n  1974 was from company- 
owned lands  and 46% from l eased  minera l  r i g h t s  on p r i v a t e  o r  pub l i c  land ,  i n .  
each case  accompanied by some form of r o y a l t y  payment. The g r e a t e s t  tonnages 
of sand and g rave l  produced i n  Colorado were consumed f o r  roadbase and subbase 

Table 1.1. Sand and Gravel Product ion i n  
Leading S t a t e s ,  1 9 7 4 ~  

Product ion Avg. Value Value 
S t a t e  , ( l o 6  tons)  per  .Ton ($) ($ lo6 )  

Alaska 
C a l i f o r n i a  
Michigan 
I l l i n o i s  
Texas 
Ohio 
Minnesota 
New York 

a  
From P a j a l i c h ,  1974. 



on commercial and publicly-funded p r o j e c t s ,  and' f o r  commercial n o n r e s i d e n t i a l  
and r e s i d e n t i a l  cons t ruc t ion .  A l l  but  9.5% of t h e  t o t a l  r equ i r ed  some form 
of processkng; t h e  most common processing techniques a r e  s i z i n g ,  washing, and 
crushing.  

. 9 

The average p r i c e  per  t on  of sand and g rave l  produced i n  Colorado i n  
1974 was $1.67 f .0 .b .  p i t .  Since t h i s  i s  .an average., however, i t  mus t ' be  
pointed out  t h a t  aggr.egate f.o;b. p i t  a r e  dependent upon grade spec i -  
f i c a t i o n s  and t h e  amount and type  o f p r o c e s s i n g  requir.ed t o  meet t h e  s p e c i f i -  
c a t i o n s  of a  p a r t i c u l a r  con t r ac t .  . F o r  t h i s  reason,  an average p r i c e  s e r v e s  
only a s  a guide t o  t h e  development of o v e r a l l  p r i c e  changes due t o  2ncreases  
i n  land va lues  and l a b o r ,  r e h a b i l i t a t i o n ,  f u e l ,  and p o l l u t i o n  c o n t r o l  c o s t s .  
In  a d d i t i o n ,  t h e  c o s t  of sand and g rave l  t o  t h e  consumer i n  any given a r e a  
is  dependent on t r a n s p o r t a t i o n  c o s t s .  

1.3 THE EFFECT OF TRANSPORTATION COSTS ON COMMODITY VALUE AND MINE LOCATION 

Sand and g r a v e l  aggrega tes  a r e  considered low uni t-value,  h igh  place-  
va lue  commodities; t h e i r  va lue  i s  determined by c loseness  t o  market. Trans- 
p o r t a t i o n  c o s t s  a r e  ca l cu la t ed  on t h e  b a s i s  of ton-miles (Newport and Moyer, 
1974); a s  d i s t a n c e  t o  t h e  consumer inc reases ,  t h e  c o s t  of moving t h e  commodity 
t o  i t s  po in t  of consumption inc reases  p ropor t iona l ly .  For t h a t  reason,  sand 
and g r a v e l  d e p o s i t s  c l o s e  t o  u s e r s  have a  g r e a t e r  va lue  be fo re  mining than  
more d i s t a n t  d e p o s i t s ,  which a r e  l i k e l y  t o  be l e s s  a t t r a c t i v e  t o  a  company 
cons ider ing  t h e  opening of a  new sand and g rave l  p i t .  Because most aggrega te  
u s e r s  a r e  i n  o r  near  met ropol i tan  o r  municipal a r e a s ,  o t h e r  l and  use  demands 
compete w i th  sand and g rave l  e x t r a c t i o n  f o r  a v a i l a b l e  land .  The r e s u l t  of 
t h i s  competi t ion i s  an upward t r end  i n  land p r i c e s  w i th in  economical haul ing  
d i s t a n c e s  t o  customers,  which inc reases  ope ra t ing  and de l ive red  u n i t  c o s t s .  
Although t h e  c o s t  of land  a c q u i s i t i o n  o r  l e a s i n g  may be lower a t  a  g r e a t e r  
d i s t a n c e  from t h e  market a r e a ,  t h e  r e s u l t i n g  inc rease  i n  t r a n s p o r t a t i o n  c o s t  
i s  o f t e n  g r e a t e r  and o f f s e t s  t h e  lower land c o s t s .  

Competing land u s e  demands a r e  of g r e a t  concern t o  t h e  sand and g rave l  
i ndus t ry  f o r  two p r i n c i p a l  reasons.  The f i r s t  i s  t h a t  a s  urban and suburban 
growth progresses ,  a r e a s  of high-qual i ty  commercial sand and g rave l  d e p o s i t s  
come i n t o  demand f o r  s u r f a c e  development. The c o s t  of acqu i r ing  land o r  
mineral  r i g h t s  is  g r e a t l y  increased .  A second major concern is  t h e  preemption 
of high-qual i ty  sand and g rave l  d e p o s i t s  by exc lus ionary  zoning. Preemptive 
land uses  can i n  e f f e c t  remove a  sand and g r a v e l  depos i t  from t h e  r e sou rce  
base,  p a r t i c u l a r l y  i f  t h e  land  use  involves  s t r u c t u r e s  such a s  r e s i d e n t i a l  
housing o r  co-ercial  bu i ld ings .  The exc lus ion  of sand and g rave l  e x t r a c t i v e  
ope ra t ions  through zoning l a w s  i s  designed t o  p r o t e c t  r e s i d e n t i a l  l and  uses  
i n  ad j acen t  a r e a s  bu t ,  where a  s i g n i f i c a n t  commercial d e p o s i t  e x i s t s ,  p revents  
t h e  e x t r a c t i o n  and u t i l i z a t i o n  of a  b a s i c  bu i ld ing  m a t e r i a l  important t o  l o c a l  
economies. Preemptive land use  and exc5lusionary zoning o f t e n  have t h e  e f f e c t  
of i nc reas ing  t h e  cons t ruc t ion  c o s t s  f o r  bu i ld ings  and'highways due t o  t h e  need 
f o r  haul ing aggrega te  g r e a t e r  d i s t a n c e s .  



1.4 CASE STUDY SITE.,  SELECTION 

This  ca se  s tudy  examines a process  t h a t  does no t ,  a t  t h i s  d a t e ,  have, 
an end r e s u l t .  Although much of t h e  planning f o r  t h e  South Boulder Creek 
Park P r o j e c t  is  near  -completion, t h e  mining of sand and g rave l  a t  the' s i t e  
has  been minimal. The p r o j e c t  was s e l e c t e d  t o  examine t h e  coope ra t ive  a s p e c t s  
of rec lamat ion  planning where a v a r i e t y  of l e g a l ,  regulatory ' ,  and procedural  
dev ices  were used t o  t r y  to. a r r i v e  a t  a planned sand and g rave l  e x t r a c t i o n  
and r e h a b i l i t a t i o n  ptogram t h a t  would s a t i s f y  c o n f l i c t i n g  i n t e r e s t s .  (Although 
t h e  p r o j e c t  is  s t i l l  i n ' p r o g r e s s ,  some elements may be  amenable t o  o t h e r  
a r e a s  and i n d u s t r i e s .  ) 

Choosing t h e  South Boulder Creek Park P r o j e c t  f 0 r . a .  c a s e  s tudy  does 
not  suggest  t h a t  i t  r e p r e s e n t s  an i d e a l .  Planning procedures  and a u t h o r i t i e s  
a r e  t oo  v a r i a b l e  from one l o c a l i t y  t o  another  t o  a l l o w ' s u c h  an  approach. The 
c a s e  s tudy  should be  considered a s  an example of one proposed ope ra t ion  i n  a 
s p e c i f i c  l o c a l i t y  t h a t  may con ta in  i d e a s  and sugges t ions  f o r  f u r t h e r  develop- 
ment of e f f e c t i v e  coopera t ive  planning programs i n  o t h e r  l o c a l e s  and f o r  o t h e r  
i n d u s t r i e s .  



. . .  

2 THE SOUTH BOULDER CREEK PARK'PROJECT 

The South Boulder Creek Park P r o j e c t  is  a  proposed sand and g rave l  ex t r ac -  
t i o n  and land reclamation ope ra t ion  a d j a c e n t ' t o  t h e  C i ty  of Boulder. The s i t e  
is bordered along i t s  e a s t  s i d e  by South Boulder Creek, a  t r i b u t a r y  t o  t h e  South 
P l a t t e  River .  Although mining has  no t  begun, a  cons iderable  coopera t ive  e f f o r t  
has been undertaken by F l a t i r o n  Companies (owner of t h e  s i t e )  and t h e  Ci ty  of 
Boulder* t o  ensure  t h a t  environmental concerns and economic o b j e c t i v e s  w i l l  be  
met. The degree of cooperat ion between t h e  c i t y  and F l a t i r o n  m e r i t s  c a r e f u l  
examination and expos i t i on  a s  a  planning e f f o r t  designed t o  achieve company 
goa l s  i n  providing needed aggrega te  t o  a  growing urban a r e a  a t  a  p r o f i t ,  and t o  
a l l e v i a t e  l o c a l  concern f o r  environmental degrada t ion  a t  t he  main approach t o  
t h e  c i t y .  An understanding of t he  development of t h e  p r o j e c t  r e q u i r e s  an a s ses s -  
ment of t he  mul t i t ude  of f a c t o r s  t h a t  suggested the  r e s u l t i n g  course  of ac t ion .  

2.1 THE BOULDER COMMUNITY 

Boulder i s  a  growing c i t y  of approximately 80,000 loca t ed  about 25 mi l e s  
northwest of Denver. Other than l o c a l  r e t a i l  and s e r v i c e  bus inesses ,  t h e  c i t y ' s  
major employers a r e  t h e  Univers i ty  of Colorado, IBM, t h e  National  Bureau of Stan- 
dards ,  t h e  National  Center f o r  Atmospheric Research, and s e v e r a l  smal le r  scien-  
t i f i c  i n s t a l l a t i o n s .  The U.S. Nuclear Regulatory Commission (NRC) Rocky F l a t s  
P l an t  is  loca t ed  a  few mi l e s  t o  t h e  south.  

Boulder is an environmental ly  aware community because of t h e  h igh  educa- 
t i o n a l  background of a  l a r g e  segment of i t s  populat ion,  and an  accompanying con- 
cern  f o r  c o n t r o l l i n g  l o c a l  growth and maintaining a  h igh  l e v e l  of environmental 
q u a l i t y .  This  awareness c r e a t e s  c o n f l i c t s  between economic and environmental 
va lues  and can be seen i n  t h e  predominate a t t i t u d e  of c o n t r o l  and l i m i t a t i o n  i n  
an  a r e a  where s t r o n g  p re s su res  e x i s t  f o r  r e s i d e n t i a l  growth. An i n d i c a t i o n  of 
the  c i t i z e n s '  environmental concerns was the  passage i n  November 1967 of Boul- 
d e r ' s  "Open Space Plan.," which inc ludes  a  0.4% s a l e s  t,ax f o r  land acqui 'si t ion..  
There i s  a  voca l  segment of t h e  popula t ion  capable  of ga the r ing  s u b s t a n t i a l  
support  t o  deba te  l o c a l  problems and i s s u e s .  Although many have a  s t a k e  i n  t he  
c i t y  i n  terms of i t s  r e s i d e n t i a l  environment, t h e  l o c a l  bus iness  economy does 
not  a f f e c t  them d i r e c t l y .  For t h i s  reason,  a  balance between economic neces- 
s i t y  and environmental q u a l i t y  i s  o f t e n  d i f f i c u l t  t o  achieve.  

F igures  2 .1  and 2.2 i n d i c a t e  t h e  1oca t ion .o f  the  p r o j e c t  s i t e  and i t s  re -  
l a t i o n s h i p  t o  Boulder and t h e  heavi ly  t r ave l ed  Denver-Boulder Turnpike (U.S. 36).  
Herein l ies one of t h e  ch ief  a r e a s  of l o c a l  concern, s i n c e  t h e  p r o j e c t  i s  bounded 
on t h e  no r theas t  by the  main connect ing l i n k  t o  Denver. Considerable  oppos i t ion  
t o  a  sand and grave l ' .opera t ion  a t  t h e  main.approach t o  t h e  c i t y  e x i s t s  on aes- 
t h e t i c  grounds, because of t h e  poten t ia1 ,appearance  of t hesope ra t ion  i n  c o n t r a s t  
t o  present  open pas tu re s  and fa rm. lands .  This oppos i t ion  was exemplified by 
the  Ci ty  Counci l ' s  5  t o  4 v o t e  f o r  passage of t h e  ordinance g ran t ing  a  s p e c i a l  
use permit f o r  t he  p r o j e c t .  

The p r i n c i p a l  i tems of concern t o  t he  r e s i d e n t s  of t h e  c i t y ,  which t h e  
coopera t ive  planning e f f o r t  of t he  c i t y  admin i s t r a t i on  and F l a t i r o n  Companies 
has addressed,  a r e  a s  follow$: 

*"city :of ~ o u l d e r "  w i l l  denote t h e  c i t y  government, and-"Boulder," t h e  c i t y .  



Fig .  2.1. Locat ion of t h e  South Boulder 
Creek Park P r o j e c t  ( a f t e r  
South Boulder Creek P a r k :  En- 
vironmentaZ Impact Assessment; 
h e r e a f t e r  EIA,  1975) 

P o t e n t i a l  de t r imen ta l  a e s t h e t i c  impact of a  sand and grave l  
ope ra t ion  a t  t h e  main approach t o  t h e  c i t y ,  

P o t e n t i a l  impact of n o i s e  and a i r b o r n e  dus t  a s s o c i a t e d  wi th  
e x t r a c t i v e  and process ing  ope ra t ions ,  

P o t e n t i a l  impact of mining and process ing  ope ra t ions  on. 
va luable  water  resources ,  

P o t e n t i a l  degrada t ion  of t h e  ecology of South Boulder.Creek, 

Future need f o r  aggregate  m a t e r i a l ,  and 

Future need f o r  a d d i t i o n a l  r e c r e a t i o n a l  f a c i l i t i e s  w i t h i n  o r  
i n  c l o s e  proximity t o  t h e  c i t y .  

HOW' t he se  concerns have been d e a l t  wi th ,  i n  terms of reclamation and land use 
planning,  w i l l  be d e t a i l e d  i n  subsequent s e c t i o n s ' o f  t h i s  report . .  

2.2 PROJECT DESCRIPTION 

I n  t he  Boulder a r ea ,  h igh  q u a l i t y  sand and g rave l  d e p o s i t s  occur  along 
t h e  f loodp la ins  of Boulder and South Boulder Creeks. Lower q u a l i t y  d e p o s i t s  



Fig. 2.2. Aerial View of the South Boulder Creek Park Project (double white 
lines) 



a l so  occur a t  Rocky F la t s ,  a s  cap gravels on a few h i l l t ops ,  and i n  mountain 
valleys.  Floodplain sand and gravel deposits  vary i n  thickness from th in  t o  
more than 20 f t ,  with 10  f t  being the  average thickness. Due t o  urban devel- 
opment and the  small s i z e  of farms on floodplain areas,  sand and gravel re- 
source ownership i s  highly fragmented, making the  acquis i t ion of economically 
mineable acreages d i f f i c u l t .  

According t o  projections made by F la t i ron  Companies, t o t a l  sand and 
gravel usage in the  Boulder area  is projected t o  eas i ly  exceed 600,000 tons/ 
year even without s ign i f ican t  growth i n  demand f o r  aggregate. Demand with 
moderate growth could ea s i l y  exceed 1 mil l ion tons/year (EIA, 1975). Sand 
and gravel from the South Boulder Creek s i t e  w i l l  be mined over a 20-year 
period, representing a s ign i f i can t  portion of the  a rea ' s  annual aggregate sup- 
ply; sand and gravel reserves at  the site a re  estimated a t  about 7 mil l ion 
tons  (EIA, 1975). 

The primary object ive  of t he  project  i s  t o  supply sand and gravel pro- 
ducts f o r  the  Boulder area.  Due t o  t he  shor t  mining time, some of t h e  gravel 
w i l l  have to be  marketed outside the  immediate area. It should be noted t ha t  
the  company's o r ig ina l  i n t en t  was t o  confine gravel s a l e s  only t o  the  Boulder 
area  t o  ensure the  ava i l ab i l i t y  of high qua l i ty  aggregate and to  minimize 
t ransporta t ion and consumer costs.  The company has proposed tha t  t he  s i t e  be 
reclaimed during and following sand and gravel extract ion f o r  development a s  
a public park. Excess mater ia l  from the mining operation w i l l  be used t o  
c r ea t e  specified landscape elements according t o  a master plan prepared j o in t l y  
by F la t i ron  and the  City of Boulder. 

2.3 PROPERTY OWiVERSHIP 

Land included i n  the  South Boulder Creek Park Project  is current ly  
e i t h e r  owned i n  f ee  by the  F la t i ron  Cmpanies, o r  under contract ,  subject  t o  
mining and park plan approval, through Short and Milne (a l oca l  r e a l  e s t a t e  
partnership).  A 39-acre parcel  a t  t he  south end of the  project  is owned by 
the  Eagle Construction Company, and w i l l  not be mined by the  F la t i ron  Companies. 
Originally, t h i s  property was t o  be par t  of the  project  through a separately 
negotiated agreement with the  City of Boulder. The land area presently in- 
cluded in the  project  i s  the  432 acres  owned o r  controlled by the F la t i ron  
Companies. The area  t o  be permitted fo r  mining includes 287 acres,  with 300 
acres t o  comprise t he  fu ture  park area. 

2.4 LAND US% 

Livestock grazing, business, and mining represent the current land uses 
on the  site; grazing predominates. A s  indicated by exis t ing farm buildings, 
cor ra l s ,  and the  preponderance of i r r i ga t ed  pasture land, grazing is  the  major 
h i s t o r i c  land use. A t  the  northern end of the  s i t e ,  Mountain Bel l  Telephone 
Company has b u i l t  and maintains a service  garage on property leased from the 
F la t i ron  Companies. Eagle Construction Company is current ly  operating a sand 
and gravel mining operation adjacent t o  the  south end of the  s i t e .  

Past land uses on the  s i t e  have included sand and gravel operations and 
bulk concrete production. A group of s tockpi les  in the northwestern par t  of 



t h e  s i t e  is  evidence of a  r e c e n t  low volume F l a t i r o n  Companies opera t ion .  
The l a k e  sou theas t  of t h e  s t o c k p i l e s  r e s u l t e d  from g r a v e l  e x t r a c t i o n  i n  t h e  
e a r l y  1950s f o r  cons t ruc t ion  of t h e  Denver-Boulder Turnpike, which borders  
t h e  proper ty  on t h e  n o r t h e a s t .  During the  same per iod ,  a  p o r t a b l e  bu lk  con- 
c r e t e  p l a n t  was l o c a t e d  n o r t h  of t h e  s i t e  ad j acen t  t o  t h e  p re sen t  t u rnp ike  
in te rchange .  F igure  2 .3  i n d i c a t e s  t h e  p a r c e l s  owned o r  under c o n t r a c t  t o  t h e  
F l a t i r o n  Companies, and shows c u r r e n t  l and  uses .  

2.5 MINERAL RESERVES 

It i s  es t imated  t h a t  7 m i l l i o n  t ons  of coa r se  g r a v e l  u n d e r l i e  t he  s i te ,  
with a s soc i a t ed  sand, s i l t ,  and c l a y  making up a  r e l a t i v e l y  small  percentage  
of t h e  t o t a l  volume of m a t e r i a l s .  The overburden on t h i s  a l l u v i a l  d e p o s i t  con- 
sists of s o i l  m a t e r i a l s  which have an average  dep th  of 1 2  i n .  The combined 
th i cknes s  of t h e  a l l u v i a l  m a t e r i a l s  and t h e  s o i l  mant le  ranges  from 12-20 f t .  
The sand and g rave l .  e x t r a c t e d  from t h e  s i t e  w i l l  r e q u i r e  some process ing ,  p r i -  
mar i ly  sc reen ing ,  washing, and c rush ing;  a  p rocess ing  p l a n t  w i l l  be  c e n t r a l l y  
l oca t ed  on t h e  s i t e .  
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Fig.  2.3. Land Ownership, and P r e s e n t  . 
Land Use, South Boulder Creek 
Park P r o j e c t  ( a f t e r  E I A ,  1975) 
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3 THE REGIONAL ENVIRONMENT 

The South Boulder Creek P a r k  P r o j e c t  and t h e  C i t y  of Boulder l i e  n e a r  
t h e  w e s t e r n  border  of t h e  Colorado Piedmont S e c t i o n  of t h e  Grea t  P l a i n s  P r o v i n c e  
a s  d e f i n e d  p h y s i o g r a p h i c a l l y  by Thornbury (1965).  S i n c e  t h e  p r o j e c t  i s  c l o s e  
t o  t h e  boundary between t h e  Colorado Piedmont and t h e  Rocky Mountain System 
a  few m i l e s  t o  t h e  wes t ,  i t  h a s  c h a r a c t e r i s t i c s  o f  bo th .  P h y s i c a l l y ,  t h e  s i t e  
r esembles  f l o o d p l a i n  areas of t h e  Piedmont a l o n g  t h e  Colorado Fron t  Range. 
The foothiJ.1.s b e l t  i s  t y p i f i e d  Ly Elvgback r i d g e s  and gravel-veneered pediments 
w i t h  sed imenta ry  r o c k s  s t e e p l y  d i p p i n g  toward t h e  e a s t .  A t  t h e  Rocky Mountain 
f r o n t ,  t h e  l andscape  r i s e s  s h a r p l y  from about  5,000-6,000 f t  a t  t h e  edge of 
t h e  p l a i n s  t o  abou t  8,000 f t  on t h e  F r o n t  Range. F i g u r e  3 .1  i n d i c a t e s  t e r r a c e  
and f l o o d p l a i n  a r e a s  i n  t h e  v i c i n i t y  of t h e  p r o j e c t  a r e a .  ~ l l u v i a l  m a t e r i a l s  
t h a t  covered t h e  f o o t h i l l s  (Piedmont) a r e a  were removed by. e r o s i o n ;  o c c a s i o n a l  
alluvium-capped pediments  now occur  s t r a t i g r a p h i c a l l y  below t h e  main e r o s i o n  
s u r f a c e .  Also,  a l l u v i a l  t e r r a c e s  occur  below t h e  pediments ,  b u t  above p r e s e n t  
f l o o d p l a i n  a r e a s .  The h i g h e s t  e r o s i o n  s u r f a c e  i n  t h e  l o c a l i t y  i s  about  350 f t  
above t h e  South Boulder Creek Park  P r o j e c t  s i t e  and l i e s  a  few m i l e s  s o u t h ,  a t  
t h e  l o c a t i o n  of t h e  NRC R o c k y . F l a t s  n u c l e a r  f a c i l i t y  (Fogar ty ,  1951)'. 

F i g u r e  3.2 i n d i c a t e s  t h e  b a s i c  r e l a t i o n s h i p  of m a t e r i a l s  a t  t h e  s i t e .  
The p r e s e n t  f loodp la . in  of South Boulder Creek is from one-half  t o  one 
m i l e  wide. Grave l  d e p o s i t s  i n  t h e  
c reek  v a l l e y  a r e  10-30 f t  t h i c k  and 
d i r e c t l y  o v e r l i e  t h e  t r u n c a t e d  P i e r r e  
Shale .  The f l o o d p l a i n  c o n t a i n s  ma- 
t e r i a l s  r a n g i n g  i n  age  from P l e i s t o -  
cene t o  Recent (Malde, 1955) .  Most 
of t h e  sand and g r a v e l  i n  t h e  f lood-  
p l a i n  h a s  been d e r i v e d  from p a r e n t  
material i n  t h e  F r o n t  Range, and 
10% from sed imenta ry  m a t e r i a l s  c lo -  
s e r  t o  t h e  s i t e  ( S c o t t ,  1960 and 
Lover ing,  1950) .  

3.1 SOIL CHA??ACTERISTICS 

The USDA S o i l  Conserva t ion  
S e r v i c e  h a s  mapped f o u r  s o i l  s e r i e s  
on t h e  432 a c r e s  o f  t h e  South Boul- 
d e r  Creek Park  P r o j e c t  s i te:  t h e  
Niwot, Loveland, Valmont, and Ter- 
r a c e  Escarpment s o i l s  (SCS, 1975) .  
F i g u r e  3 .3  i n d i c a t e s  t h e  d i s t r i b u -  
t i o n  o"f s o i l  t y p e s .  The Niwot ser- 
i e s  is  most p r e v a l e n t ,  c o v e r i n g  
about  310 a c r e s .  Of t h i s  approxi-  
mate ly  40 a c r e s  have been d i s p l a c e d  
by a  s m a l l  g r a v e l  mining o p e r a t i o n  
t h a t  i s  p r e s e n t l y  i n a c t i v e .  

[Isrm ROCKY F L A T S  DAVIDSON 8 L A K E  MESAS 

U N N A M E D  TERRACE SOUTH BOULDER CREEK FLOODPLAIN 

F i g .  3.1. T e r r a c e  and F l o o d p l a i n  Areas  
i n  t h e  V i c i n i t y  of t h e  South 
Boulder Creek Park  P r o j e c t  
( a f t e r  Langdon, 1963) .  



Fig. 3 . 2 .  Basic S t r a t i g r a p h i c  R e l a t i o n s h i p s  a t  t h e  
S i t e  of t h e  Sou th  ~ o u l d e r  Creek Park  Pro- 
j e c t  (from E I A ,  1975) 
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Fig .  3 . 3 .  S o i l  Types a t  t h e  South Boulder Creek Park  P r o j e c t  ( a f t e r  E I A ,  1975) 



Niwot s o i l s  range from f i n e  s i l t y  loams t o  c l ay . l oams  and a r e  da rk  t o  
mot t led  brown i n  c o l o r .  S o i l  c h a r a c t e r i s t i c s  a r e  such t h a t  somewhat s eve re  
l i m i t a t i o n s  e x i s t  f o r  l and  uses  o t h e r  than p a s t u r e  and w i l d l i f e  h a b i t a t .  Slow 

, run-off causes  minimal shee t .  e ro s ion ,  but  due t o  t h e i r  l o c a t i o n  on f l o o d p l a i n s ,  
Niwot s o i l s  have s ea sona l ly  h igh  water  t a b l e s  t h a t  f r e q u e n t l y  l eave  them f looded  
i n  dep re s s ions .  Niwot s o i l s  a r e  b e s t  s u i t e d  f o r  permanent v e g e t a t i v e  cover ,  
and a r e  mainly used f o r  p a s t u r e ,  meadow, and l i m i t e d  cropping of water  t o l e r a n t  
spec i e s .  These s o i l s  a r e  g e n e r a l l y  u n s u i t a b l e  f o r  t he  p l a n t i n g  of trees and 
shrubs.  Annual drought cond i t i ons  make i t ' i m p r a c t i c a l  t o  i n s t a l l  f i e l d  t i l e  
t o  improve dra inage .  Extensive l e v e l i n g  o r  c u l t i v a t i o n  i s  d i f f i c u l t  because 
t h e  l a y e r  of sand i n  t h e  C ho r i zon  i s  e a s i l y  exposed due t o  a  t h i n  A hor izon  i n  
t h e  Niwot s e r i e s .  The sandy C hor izon  is  v e r y ' e r o d i b l e .  Pas tu re s  r e q u i r e  ro- 
t a t i o n  t o  l e a v e  a  minimum of 3  i n .  of g r a s s  cover ,  and c reek  banks i n  a r e a s  of 
Niwot s o i l s  r e q u i r e  p r o t e c t i o n  t o  prevent  e ros ion  du r ing  f l ood  per iods .  

The Loveland s e r i e s ,  t h e  second most p r eva l en t  s o i l  type ,  i s  found i n  
a  40-acre s t r i p  a long  South Boulder Creek. Loveland s o i l s  g e n e r a l l y  e x i s t  i n  
a s s o c i a t i o n  Gi th  Niwot s o i l s  and have many s i m i l a r  c h a r a c t e r  is t i c s ,  i . e. , t hey  
a r e  g e n e r a l l y  poorly d ra ined ,  have been depos i t ed  on bottom l ands  a s  a l l u v i a l  
loam, and o f t e n  over lay  sand and g r a v e l  d e p o s i t s .  However, Loveland s o i l s  
tend t o  be  g e n e r a l l y  deeper  and less s u b j e c t  t o  f looding .  Ca re fu l  c rop  se l ec -  
t i o n  and management is r equ i r ed  i n  Loveland s o i l s  due t o  a tendency f o r  s a l t  
accumulation. For t h i s  reason ,  s a l t - t o l e r a n t  c rops  such a s  b a r l e y  and sugar  
b e e t s  a r e  cons idered  i d e a l .  Frequent  l i g h t  i r r i g a t i o n  i s  necessary  t o  minimize 
sal t  con ten t  and t o  prevent  exces s ive  water  t a b l e  f l u c t u a t i o n s .  Poor dra inage ,  
however, can a l s o  reduce crop y i e l d s .  These s o i l s  a r e  b e s t  s u i t e d  f o r  p a s t u r e ,  
bu t  can  suppor t  cottonwood, willow, and poplar  t r e e s ,  and b u f f a l o  b e r r y  bushes.  

The Valmont s o i l  s e r i e s ,  occu r r ing  i n  a  small  a r e a  a long  t h e  wes te rn  
boundary of t h e  s i te ,  i s  a  wel l -drained c l a y  loam found on high t e r r a c e s  whose 
s lopes  range  from one t o  t h r e e  pe rcen t .  Pe rmeab i l i t y  is  low and water  ho ld ing  
capac i ty  i s  moderate; f e r t i l i t y ,  r uno f f ,  and e r o s i o n  hazard a r e  r a t e d  a s  medium. 
Row crops  p l an t ed  i n  Valmont s o i l s  r e q u i r e  i r r i g a t i o n  a f t e r  i n i t i a l  s u r f a c e  
l e v e l i n g  p r a c t i c e s .  The r o t a t i o n  of s e l e c t e d  s p e c i e s  i s  r equ i r ed  t o  main ta in  
s o i l  f e r t i l i t y  and prevent  e ros ion ,  and crop y i e l d s  can be  improved through t h e  
a d d i t i o n  of manure and a r t i f i c i a l  f e r t i l i z e r s .  The s o i l  is  we l l - su i t ed  f o r  
permanent pas tu re l and .  Tree  s p e c i e s  t h a t  w i l l  grow on Valmont s o i l s  i nc lude  
p ine ,  a sh ,  e l m ,  and l o c u s t .  

The remainder of t h e  s i t e ,  a long  t h e  northwest  boundary, c o n t a i n s  Ter- 
r a c e  Escarpment s o i l s ,  which occur on ' the  s t e e p  s l o p e s  of 01d.outwash f a n s  and 
s t ream t e r r a c e s ,  and . cons i s t  p r i m a r i l y  o£ c o l l u v i a l  m a t e r i a l s .  Runoff is f a s t  
and e r o s i o n  hazard i s  g r e a t  due t o  t h e  s o i l ' s  low permeabi l i ty .  Very low water  
r e t e n t i o n  c a p a c i t y . l i m i t s  t he  amount of mois ture  a v a i l a b l e  f o r  p l a n t  growth. 
Cont ro l led  g raz ing  i s  p o s s i b l e ,  b u t  i t  must be  l i m i t e d  t o  s u s t a i n  a  v i a b l e  
growth of g r a s s e s .  This  is  e s p e c i a l l y  important  s i n c e  t h e  t e r r a i n  on which 
Valmont s o i l s .  occur makes r e s e e d i n g ' d i f f i c u l t .  

The d i s t r i b u t i o n  of e x i s t i n g  v e g e t a t i o n  on t h e  s i t e  and those  a r e a s  which 
have been used f o r  l i v e s t o c k  g raz ing  a r e  shown i n  Fig.  3.4. De ta i l ed  s o i l  
ana lyses  and engineer ing  c h a r a c t e r i s t i c s  a r e  provided i n  Appendix A .  Examin- 
a t i o n  of t h e  a v a i l a b l e  d a t a  i n d i c a t e s  t h a t  a  s ea sona l ly  h igh  water  t a b l e  e x i s t s  
under a t  l e a s t  350 a c r e s  of t he  s i t e ,  wi th  r a p i d  pe rmeab i l i t y  i n  t h e  s u r f i c i a l  
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Fig .  3 . 4 .  E x i s t i n g  V e g e t a t i o n  a t  t h e  South Boulder Creek Park  P r o j e c t  . . 
( a f t e r  EIA, 1975) 



m a t e r i a l s .  Medium t o  low bear ing  s t r e n g t h  of s o i l  m a t e r i a l s  over  most of t h e  
s i t e  s e r v e s  t o  l i m i t  p o s s i b l e  u se s  of t he  s i t e  f o r  r e s i d e n t i a l  o r  i n d u s t r i a l  
purposes.  L imi t a t i ons  a l s o  e x i s t  i n  terms of most r e c r e a t i o n a l  u se s  due t o  
poor d ra inage  and low f e r t i l i t y ,  wi th  l i m i t a t i o n s  c l a s sed  a s  moderate t o  s eve re  
by the  S o i l  Conservat ion Serv ice .  It should be  noted t h a t  t h i s  r e f e r s  t o  t h e  
s i t e  a s  i t  now s t a n d s ,  be fo re  major mining has  begun. I r r i g a t i o n  w i l l  most 
l i k e l y  be  r equ i r ed  f o r  t h e  i n i t i a l  es tab l i shment  and growth of g r a s s e s ,  t r e e s ,  
and shrubs  a t  t h e . s i t e .  I n  lower a r e a s ,  p e r i o d i c  supplemental i r r i g a t i o n  may 
be needed t o  ensure  t h e  proper germinat ion of  g r a s s  seeds.  

3.2 CLIMATE 

Mean annual  p r e c i p i t a t i o n  is  18.57 i n .  i n  t h e  Bou,!.der a r e a ,  w i th  70-80% : 
of t h e  p r e c i p i t a t i o n  occur r ing  i n  t h e  s p r i n g  and summer (Berry,  1974).  The 
average  monthly p r e c i p i t a t i o n  v a r i e s  from 7.31 i n .  i n  A p r i l  t o  i n s i g n i f i c a n t  
amounts dur ing  l a t e  summer, e s p e c i a l l y  dur ing  drought  pe r iods .  The d i s t r i b u -  
t i o n  of mean annual  p r e c i p i t a t i o n  i n  r e l a t i o n  t o  major d ra inage  b a s i n s  i n  
Colorado is  i n d i c a t e d  i n  Fig.  3.5. The average  l eng th  of t h e  growing season 
i n  Boulder i s  148 days.  La t e  s p r i n g  f r o s t s  occur  t h a t  can adve r se ly  a f f e c t  
v e g e t a t i o n  types  n o t  s u i t e d  t o  t h e  a r e a .  Average annual  temperature .  i s  45OF. . ,  . 

3.3 WATER RESOURCES 

South Boulder Creek i s  a  pe renn ia l  s t ream t h a t  f lows along t h e  e a s t  
boundary of t h e  p r o j e c t  s i t e  and w i l l  p lay  an important  r o l e  i n  determining 
land use  p o t e n t i a l  of t h e  s i t e  a f t e r  rec lamat ion .  F igure  3.6 shows t h e  loca-  

t 

t i o n  of t h e  100-year f l o o d p l a i n  i n  r e l a t i o n s h i p  t o  t h e  p r o j e c t .  Most of t h e  
s i t e  l i e s  w i t h i n  t h e  100-year f l o o d p l a i n  of South Boulder Creek; t h e  s i t e  re- 
ce ives  a d d i t i o n a l  overland f low from t h e  southwest due t o  backwatering because 
t he  channel  and b r i d g e  c a p a c i t i e s  a t  Marshal l  Road and S t a t e  Highway 93 a r e  
inadequate  t o  handle  high f lows (EIA, 1975).  

South Boulder Creek r e c e i v e s  75% of i t s  peak f low from s p r i n g  and e a r l y  
summer meltwater  runoff  from t h e  Front  Range. The. per iod  of peak' f low i s  
l a t e  May t o  e a r l y  June; i n  1972, peak f low was 406 cub ic  f e e t  per  second ( c f s ) .  
The major f l u c t u a t i o n s  i n  flow r a t e ,  measured upstream a t  Eldorado Spr ings ,  
a r e  i n d i c a t e d  i n  F ig .  3.7. Flow a long  t h e  reach  t h a t  i nc ludes  t h e  s tudy  s i t e  
i s  r egu la t ed  by t h e  'City of Denver's Gross Reservoir  11 mi le s  upstream. A l l  
of t h e  water f lowing i n  South Boulder Creek is  f u l l y  app rop r i a t ed  under Colo- 
rado water  r i g h t s  laws t o  s e r v e  i r r i g a t i o n  purposes  i n  t h e  v i c i n i t y .  Dry Creek 
No. 2 Di tch  i s  an i r r i g a t i o n  d i v e r s i o n  d i t c h  t h a t  c u r r e n t l y  r u n s  through t h e  
s i t e  t o  i r r , i g a t e  p a s t u r e s  a t  t h e  n o r t h  end of t h e  s tudy  a r e a .  

Water i n  South Boulder Creek i d  Dry Creek No. 2 Di tch  i s  only  p a r t i a l l y  
der ived  from i r r i g a t i o n .  Groundwater a l s o  c o n t r i b u t e s  t o  streamflow a long  a  
hyd rau l i c  g r a d i e n t  from ad jacen t  uplands;  t h e  groundwater i n c l u d e s  a  s i g n i f i -  
c a n t  amount of i r r i g a t i o n  r e t u r n  water .  Groundwater i n  t h e  sands and g r a v e l s  
of t h e  s i t e  have a  d i r e c t  h y d r a u l i c  connect ion wi th  South Boulder Creek a n d .  
i r r i g a t i o n  water  i n  Dry Creek Ditch No. 2 .    here is  f r e e  i n t e r f l o w  movement 
from t h e  c r eek  t o  t h e  groundwater system. I n  t h e  l a t e  s p r i n g ,  t h e  water  t a b l e  
rises by a s  much a s  5 f t  due t o  p r e c i p i t a t i o n  streamflow, and t h e  i n f l u x  of 
i r r i g a t i o n  water.' 



Fig .  3.5. Mean Annual P r e c i p i t a t i o n  ( i n  i n c h e s )  
f o r  Colorado (from Berry ,  1974) 

YEAR IN MONTHS 

F i g .  3.7. Flow i n  South Boulder Creek,  
1972 ( i n  c u b i c  f e e t  pe r  second)  
( a f t e r  E I A ,  1975) 

F i g . .  3 . 6 .  E x i s t i n g  F l o o d p l a i n  
a t  South Boulder 
Creek P a r k . P r o j e c t  
S i t e  ( a f t e r  EIA, 
1975) 



The f a c t  t h a t  t h e  s i t e  l i e s  
mostly wi th in  t h e  100-year flood- 
p l a i n  i s  a  major f a c t o r  i n  r e c l a -  
mation planning. Along t h i s  reach ,  
100-year f l ood  l e v e l s  have been 
ca l cu l a t ed  a s  having a  d i scharge  
r a t e  of 3600 c f s ;  t h e  channel  capa- 
c i t y  of t h e ' c r e e k  i s  only  1700 c f s .  
Local f looding  occurs  about once 
i n  t h r e e  years .  

The proposed rec lamat ion  
p lan  is  shown i n  Fig.  3.8. This  
p l an  c a l l s  f o r  conver t ing  t h e  s i t e  
t o  a  park with l a k e s  t h a t  w i l l  pro- 
v i d e  a d d i t i o n a l  s t o r a g e  capac i ty  a s  
we l l  a s  a e s t h e t i c  enhancement. Low 
l y i n g  a r e a s  prone t o  f looding ,  desig-  

,na ted  a s  marsh i n  t h e  f i g u r e ,  w i l l  
no t  be b u i l t  upon o r  o therwise  in- 
t e n s i v e l y  used. 

Water q u a l i t y  d a t a  f o r  t h e  
ca se  s tudy s i t e  i s  provided i n  Ap- F ig .  3.8. Fu ture  Land Use a t  t h e  South 
pendix B. Water q u a l i t y  a t  t h e  s i t e  Boulder Creek Park P r o j e c t  
i s  f a i r l y  good, except  i n  t h e  c a s e  S i t e  ( a f t e r  EIA,  1975). 
of t o t a l  d i s so lved  s o l i d s .  To ta l  
d i sso lved  s o l i d s  a r e  r e l a t i v e l y  h igh  
but a r e  no t  considered unusual  f o r  
t h e  reg ion ,  s i n c e  s t reams along t h e  Front  Range normally tend t o  c a r r y  r e l a -  
t i v e l y  h igh  loads  of sediment and d i s so lved  s a l t s .  The h igh  d i s so lved  s o l i d s  
conten t  i nd i ca t ed  i n  groundwater a t  t h e  s i te  is  probably due t o  i n t e r f l o w  from 
i r r i g a t i o n  water  i n  Dry Creek No. 2 Di tch  and from r e t u r n  flow of i r r i g a t i o n  
water  from h igher  e l eva t ions .  S a l t s  i n  t h e  s u r f i c i a l  s o i l  m a t e r i a l s  a r e  d i s -  
solved and c a r r i e d  along i n  r e t u r n  f lows,  which inc reases  t h e  t o t a l  d i s so lved  
s o l i d s  i n  down-gradient a r e a s .  To ta l  d i s so lved  s o l i d s  i n  groundwater a t  t h e  
s i te  may r ep re sen t  a  p o t e n t i a l  problem of salt accumulation. Revegetat ion 
e f f o r t s  should i nc lude  t h e  p l an t ing  of s a l t - t o l e r a n t  spec i e s .  
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4 SAND AND GRAVEL EXTRACTION AND RECLAMATION 

The e x t r a c t i o n  and rec lamat ion  p lan  developed f o r  t h e  South Boulder 
Creek Pcirk P r o j e c t  i s  the  r e s u l t  of c l o s e  coopera t ion  between the'  C i t y  of 
Boulder and F l a t i r o n  Companies over  a  per iod  of t h r e e  . p e a r s .  The primary 
o b j e c t i v e s ,  a s  f i n a l l y  agreed.upon by t h e  p a r t i e s  d i r e c t l y  involved, a r e :  

Removal of high q u a l i t y  c o n s t r u c t i o n  aggrega te  from t h e  
' South Boulder Creek s i t e , b y  F l a t i r o n  Companies, 

- Reclamation of t h e  s i t e  by F l a t i r o n  Companies t o  accomodate 
t h e  development of a  r e g i o n a l  park  f o r  pub l i c  use ,  

G i f t  of an open space 'easement on t h e  reclaimed, l and  t o  

. . t h e  C i ty  of Boulder f o r  development of t h e  r e g i o n a l  
park,, and 

Development of a  r e g i o n a l  park on t h i s  s i t e  f o r  pub l i c  use.  

The s i t e  has  been subdivided i n t o  f i v e  o p e r a t i o n a l  a r e a s ,  according t o  
t h e  p l an  agreed upon, and a s  i n d i c a t e d ' i n  Fig. '4 .1 .  Mining and rec lamat ion  . 

must 'be completed i n  a  given a r e a  . 

be fo re  i n i t i a t i n g  o p e r a t i o n s  i n  t h e  
next .  P repa ra to ry  ope ra t  i ons ,  such 
a s  t renching  t o  dewater t h e  a r e a  t o  
be mined, and overburden removal and 
s t o c k p i l i n g ,  w i l l  be  allowed b e f o r e  . 

t h e  completion of o p e r a t i o n s  i n  a  
prev ious ly  mined a r e a .  

4 .1  SAND AND' GRAVEL EXTRACTION AND 
RECLAMAZ'ION ' . . 

. . 
Equipment and methods used . 

f o r  sand and g r a v e l  e x t r a c t i o n  vary  
from-.one p a r t  of t h e  country t o  an- 
o t h e r  due' t o  d i f f e r e n c e s '  i n  t e r r a i n ,  
c l ima te ,  t y p e . o f  d e p o s i t ,  and water  
t a b l e  c h a r a c t e r i s t i c s .  I n  most ca se s ,  
t h e  spec i f i c .  c h a r a c t e r i s t i c s  of a  
s i  te . -determine t h e  mining method and 
, types of equipment employed. under DEEPE FARM . 

HOUSE PARCEL normal c i rcumstances,  t h r e e  b a s i c  
s t e p s  comprise t h e  mining ope ra t i on  
(Newport and Moyer, 1975, and EIA ,  
1975.) : 

0 I m m  F l t l  

, T o p s o i  2 removal. Topsoi l  
and o t h e r  m a t e r i a l s  over- 

, l y i n g  t h e  sand and g rave l  
d e p o s i t  a r e  removed by Fig.  4.1. Areas of Proposed S tages  of 
heavy earthmoving equipment Mining and Reclamation a t  

t h e  South Boulder Creek Park , such , a s  pan .  s c r a p e r s  o r  
d r a g l i n e s .  Removal i s  P r o j e c t  S i t e  ( a f t e r  EIA, 1975).  



u s u a l l y  scheduled t o  c l o s e l y  precede t h e  a c t u a l  sand and . 

grave l  e x t r a c t i o n ,  minimizing t h e  amount of s u r f a c e  a r e a  
d i s tu rbed  a t  any one t i m e .  With c a r e f u l  planning of t h i s  
s t e p ,  s o i l  may be  placed i n . i t s  f i n a l  l o c a t i o n  i n  accordance 
wi th  t h e  rec lamat ion  p lan .  I n  t h i s  way, rec lamat ion  a c t i -  
v i t i e s  a r e  expedi ted  and handl ing c o s t s  reduced. 

Sand and gravel excavation and removaZ. Sand and g r a v e l  
a r e  excavated and removed by heavy equipment t o  t h e  lowest  
l e v e l  t h a t  can be  economically mined. Equipment f o r  ex t rac-  
t i o n  is  s e l e c t e d  p r i m a r i l y  on t h e  b a s i s  o f . d e p o s i t  cha rac t e r -  
i s t i c s  and water  t a b l e  p o s i t i o n .  

RecZamation. Disturbed a r e a s  a r e  reclaimed t o  r e e s t a b l i s h  
s o i l  p r o d u c t i v i t y  and t o  make t h e  a r e a  a v a i l a b l e  f o r  f u t u r e  
land uses .  When poss ib l e ,  rec lamat ion  proceeds s imultaneously 
with mining in '  modern ope ra t i ons .  Mined-out a r e a s  a r e  re -  
claimed a s  t h e  next  a r e a  i s  being prepared f o r  mining. Using 
t o p s o i l  and overburden removed b e f o r e  e x t r a c t i o n ,  t h e  ground 
s u r f a c e  i s  graded t o  f i n a l  de s tgn  contours ,  r e e s t a b l i s h i n g  t h e  
o r i g i n a l  land con tou r s  o r  c r e a t i n g  new landscape elements  f o r  
f u t u r e  purposes.  The b e s t  growing s o i l s  a r e  c a r e f u l l y  pre- 
served f o r  use a s  t o p s o i l s  t o  f a c i l i t a t e  r e v e g e t a t i o n  of t h e  
reclaimed a r e a s .  Equipment used i n  rec lamat ion  u s u a l l y  in-  
c ludes  t h a t  used i n  mining p lus  bu l ldoze r s  and g rade r s ,  w i t h  
a g r i c u l t u r a l  equipment used f o r  p l a n t i n g  and i r r i g a t i o n  ( a f t e r  
E I A ,  1975).  

A t  t h e  proposed South Boulder Creek s i t e ,  d ry  excavat ion p r a c t i c e s  w i l l  
b e  used f o r  sand and g r a v e l  e x t r a c t i o n ,  e n t a i l i n g  t h e  dewater ing of each s t a g e  
be fo re  a c t u a l  mining can begin. Each s t a g e  w i l l  be  dewatered by excava t ing  
t r enches  t o  c o l l e c t  t h e  groundwater and convey i t  away .from t h e  opera t ion . .  
Once t h e  groundwater has  been dra ined ,  t h e  sand and g r a v e l  w i l l  b e  excavated 
by front-end l o a d e r s  and loaded i n t o  t r u c k s  0 r . a  conveyor system f o r  t r ans -  
p o r t a t i o n  t o  t h e  process ing  p l a n t .  

Upon p i t  r un  g r a v e l  a r r i v a l  a t  t h e  p l a n t  s i te ,  t h e  sand and g r a v e l  w i l l  
e i t h e r  be  t r anspo r t ed  d i r e c t l y  t o  t h e  process ing  p l a n t  by conveyor o r  stock- 
p i l ed .  A t  t h e  process ing  p l a n t  t he  m a t e r i a l s  w i l l  pass  through a  series of 
v i b r a t i n g  s c r e e n s  and c rushe r s  which seg rega t e  t h e  v a r i o u s  s i z e  f r a c t i o n s .  
Washing dev ices  w i l l  c l e a n  was te  m a t e r i a l  ( f i n e s )  from t h e  aggrega te .  From 
10-20 d i f f e r e n t  s t anda rd  products  w i l l  normally be  produced, a s  w e l l  a s  custom 
products  t o  meet s p e c i a l  requirements .  Wastewater w i l l  b e  c i r c u l a t e d  i n t o  
s e t t l i n g  ponds a t  t h e  s i t e  and suspended m a t e r i a l  a l l o w e d ' t o  s e t t l e  ou t .  It 
w i l l  then be  recyc led  f o r  washing o p e r a t i o n s  r a t h e r  than r e l e a s e d  from t h e  
p l a n t  a r e a  i n t o  nearby s t reams.  

Finished products  w i l l  be  s t o r e d  i n  c o n i c a l  s t o c k p i l e s  of 5,000 t o  
10,000 tons  or  more. The amount of m a t e r i a l  maintained i n  s t o c k p i l e s  by F l a t -  
i r o n  Companies w i l l  be  he ld  t o  a  minimum i n  o r d e r  t o  reduce inventory  c o s t s .  
A s u r p l u s  of some products ,  however, w i l l  be  unavoidable  because of v a r i a b l e  

, market demands f o r  i n d i v i d u a l  p roducts  and v a r i a t i o n s  i n  t he  percentage  of 
d i f f e r e n t  s i z e  f r a c t i o n s  produced. . '  



The e n t i r e  process  from i n i t i a l  t o p s o i l  removal t o  f i n a l  rec lamat ion  
and d e l i v e r y  of f i n i s h e d  products  w i l l  involve  t he  e f f i c i e n t  movement of l a r g e  
q u a n t i t i e s  of m a t e r i a l  i n  a  manner t h a t  d i s r u p t s  t he  surrounding land  a s  l i t t l e  
a s  pos s ib l e .  Pre-operat ion planning and a t t e n t i o n  t o  d e t a i l  a r e  e s s e n t i a l  t o  
b r i n g  reasonably  p r i ced  sand and g r a v e l  products  t o  t h e  consumer w i t h  t h e  
l e a s t  s o c i a l  c o s t  t o  t h e  community-at-large. 

4.2  STAGING OF MINING AND RECLAMATION OPERATIONS 

Mining and rec lamat ion  w i l l  be  a s  coscu r r en t  a s  p o s s i b l e  t o  permit t h e  
e a r l i e s t  p o s s i b l e  es tab l i shment  of t h e  proposed r e g i o n a l  park. Due t o  s ea sona l  
v a r i a t i o n s  i n  weather and aggrega te  demand, mining w i l l  no t  be cont inuous 
throughout t h e  year .  The h ighes t  l e v e l s  of a c t i v i t y  w i l l  be dur ing  t h e  con- 

. s t r u c t i o n  season from mid-spring t o  e a r l y  f a l l .  Operat ing hours  w i l l  normally 
be from 8 a'.m. t o  5:30 p.m. i n  t he  sp r ing  and f a l l  and 6:30 a.m. t o  8:30 p.m. 
i n  t he  summer. 

P r o c e s s i n g  P l a n t  L o c a t i o n  

. " , o '  7 

A f i x e d  process ing  p l a n t  and s e t t l i n g  p o n d . & l l  be  e s t a b l i s h e d  du r ing  
. . ,  

Stage  1. near  t h e  Deepe farmhouse i n  t h e  c e n t r a l  p o r t i o n  of t h e  s i t e  (Fig.  84.2). . .  , 
1 

Pan s c r a p e r s  w i l l  s t r i p  overburden from t h i s  a r e a  t o  provide  a  c l ean  s i t e  f o r  .. 9 , ,! 

s t o c k p i l e s .  The overburden w i l l  be placed a long  t h e  n o r t h  edge of t h e  a r e a  
des igna ted  a s . S t a g e  1 i n  F ig .  4.1. Some of t h i s . ove rbu rden  w i l l  be  used t o  
begin  c o n s t r u c t i o n  of a  water  r e t e n t i o n  berm and t o  e s t a b l i s h  an a r e a  f o r  t h e  

? .  

immediate plant i r ig  of d e c o r a t i v e  p l a n t  m a t e r i a l s  f o r  sc reen ing  t h e  ope ra t i on .  , .f ' 
;> .: , 

Overburden w i l l  a l s o  be used i n  t he  process ing  p l a n t  a r e a  t o  c o n s t r u c t  a  tern- . '2. 

pbriry f lood  c o n t r o l  berm f o r  t h e  p ' lant  dur ing  i t s  ope ra t i on .  ,, ,:: . ., 
, . . . 

. > . ,, 
I. . .&' 

Fixed p l a n t  machinery t o  be  moved i n  and s e t  up f o r  ope ra t i on  w i l l  
i nc lude  t h e  process ing  p l a n t  machinery i t s e l f ,  a  s c a l e  house, p l a n t  o f f i c e , .  
and o t h e r  necessary  f a c i l i t i e s .  The s e t t l i n g  pond and haul  roads  w i l l  be 
cons t ruc ted  wh i l e  t h e  machinery is  being set up. I n i t i a l  water  f o r  washing, 
a s  w e l l  a s  a  smal l  amount of a d d i t i o n a l  water  r equ i r ed  t o  make up f o r  water  
l o s s  dur ing  process ing ,  w i l l  be  provided from s u r f a c e  water  i n  South Boulder 
Creek. The s e t t l i n g  pond w i l l  b e  r e g u l a r l y  d ra ined ,  and t h e  sediment exca-. 
va ted  from i t s  bottom w i l l  b e  used f o r  landscaping a s  p a r t  of t h e  rec.lamation 
process .  

S t a g e  1 

Mining w i l l  beg in  i n  t h e  S tage  1 a r e a  a f t e r  t h e  completion of p l a n t ,  
berm, and dewater ing t r ench  cons t ruc t ion .  The ope ra t i on  is designed t o  mini- 
mize t h e  s i z e  of t h e  a r e a  be ing  d i s tu rbed  a t  any one time, and t o  l i m i t  t h e  
amount of a c t i v i t y  and equipment on t h e  s i te  because of i t s  v i s i b i l i t y  from 
the' highway. I n  t h i s  s t a g e ,  t h e  mined a r e a  w i l l  b e  allowed t o  f i l l  w i t h  ground- 
water  t o  t h e  n a t u r a l  water t a b l e  l e v e l ;  t h i s  w i l l  c r e a t e  a  l a k e  up t o  10-15 
f t  deep. 

A s  s t r i p p i n g  proceeds,  overburden w i l l  be used i n  t h e  e a r l y  p a r t  of 
S tage  1 ope ra t i ons  t o  complete t h e  c o n s t r u c t i o n  of t h e  s c r een ing  berm a long  
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Fig. 4.2. Processing Plant Location, Mining/~eclamation Stage 1, South 
Bowlder Creek Park Project (after ETA, 1975) 



t he  t u rnp ike  (Fig. 4 . 3 ) .  . A t  a  l a t e r  time, excavated overburden w i l l  be used 
, t o  cons t ruc t  l a k e  banks and f o r  gene ra l  landscaping.  Po r t ions  of t h e  l a k e  

bank w i , l l  be cons t ruc ted  of impervious m a t e r i a l s  t o  c o n t r o l  groundwater seep- 
age and t o  maintain h i s t o r i c  groundwater l e v e l s  no r th  of t he  turnpike .  .Dry 
Creek No. 2 Ditch w i l l  be temporar i ly  r e rou ted  where i t  c o n f l i c t s  wi th  exca- 
vakions;  i n  S tage  2 i t  w i l l  be r e rou ted  t o  i t s ' f i n a l  l o c a t i o n .  

Stage 2 

Dewater ing . in  t he  Stage 2 a rea  w i l l  Legin be fo re  t h e  completion of 
, . mining and reclamation i n  Stage 1. The p re sen t  l ake ,  which was the  source  of 

g rave l  used i n  cons t ruc t ion  of the  turnpike ,  w i l ' l  b e  dra ined  westward i n t o  an  
a r e a  a l r eady  mined (Fig. 4 . 4 ) .  When the  1 a k e . i ~  dra ined ,  t h e  nor th  end of 
t h e  b a s i n ' w i l l  be used a s  p a r t  of a  t r ench  t o  c o l l e c t  seepage from t h e  south.  
That seepage, a long wi th  groundwater seepage and water  from t h e  contr :ol led 
i n i t i a l  d ra inage  of t h i s  s t a g e ,  w i l l  b e  routed west i n t o  t h e  previous ly  mined 
s i t e .  This  water w i l l  flow nor th  by means of t renches  .to t he  V i e l e  c r eek  
dra inage  system. Other minor t r e n c h e s . w i l 1  complete t he  dewater ing of t h e  nor- 
t h e r n  po r t ion  of t he  Stage 2 a r e a .  

, I 
Excavations w i l l  b e  planned t o  accommodate cons t ruc t ion  of t h e  major 

' 0 

acces s  road f o r  t he  proposed park,  t h e  west bank of t he  newly c rea t ed  l a k e ,  . . 
and t h e  perlilanent f u t u r e  l o c a t i o n  of Dry Creek No. 2 Ditch. Overburden w i l l  
be  used f o r  cons t ruc t ion  of most of the  designed landscape elements.  

Stage 3 

.a I 

When Stage  2 mining nea r s  completion, Stage 3 ope ra t ions  w i l l  begin 
(Fig. 4 . 5 ) .  The Stage 3 a r e a  w i l l  be  dewatered by t renching  around t h e  per i -  I 

phery and al lowing c o l l e c t e d  groundwater t o  d r a i n  e i t h e r  i n t o  t h e  l a k e  c r e a t e d  
i n  Stage 1 o r  west i n t o  the  dra inage  system of Stage 2 opera t ions .  Overburden 
and f ine-grained waste m a t e r i a l  w i l l  b e  used f o r  landscaping.  

Stage 4 

When Stage 3 mining i s  completed, t h e  Stage 4 a r e a  south  of t h e  p l an t  
w i l l  be mined (Fig. 4 .6) .  I n  t h i s  s t a g e ,  t h e  dewater ing system w i l l  b e  routed 
t o  t h e ' n o r t h e r n  t renches  which w i l 1 , d r a i n  i n t o  t h e  Stage 2 a r e a ,  flow through 
the  Stage 3 a r e a ,  and d r a i n  i n t o  t h e  l a k e  o r  be  pumped i n t o  South Boulder 
Creek. Overburden w i l l  b e  s tockp i l ed  a s  c l o s e  a s  p o s s i b l e  t o  where i t  w i l l  
be used f o r  reclamation.  

Stage .5 

When a l l  o t h e r  mining ope ra t ions  have been completed, t h e  sand and 
g rave l  remaining under t h e  s t o c k p i l e  a r ea  a t  t h e  p l a n t  s i t e  w i l l  b e  mined and 
~ r o c e s s e d  by a  p o r t a b l e  p l a n t  (Fig. 4 . 7 ) .  Concurrent ly,  t h e  f i x e d  p l a n t  w i l l  
be disassembled and removed from t h e  s i t e .  A p o r t a b l e  washing p l a n t  w i l l  then  
be  u t i l i z e d ;  t h e  o r i g i n a l  s e t t l i n g  ponds w i l l  remain i n  u se  u n t i l  t h e  end of 
e x t r a c t i o n  ope ra t ions .  A dry  excavat ion process  w i l l  aga in  be employed, and 
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Fig.. 4.6. Mining/~eclamation Stage 4, South Boulder Creek Park Project 
(a£ ter. EIA, 1975) 
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the collected groundwater w i l l  be used i n  the complete park area or  drained 
off in to  South Boulder Creek. Carefully planned mining and stockpiling of 
waste material  w i l l  provide enough material  f o r  the l a s t  major landscaping 
e f f o r t s  i n  t he  area t ha t  w i l l  contain the major park f a c i l i t i e s .  

A s  described above, reclamation w i l l  proceed a t  the  same time a s  mining. 
Grading w i l l  begin a s  soon a s  possible, using.overburden from the mined area. 
Revegetation e f fo r t s  w i l l  be i n i t i a t e d  during the following planting season. 
The Stage 1 area is expected to  be available f o r  limited recreat ional  use 
during the l a t t e r  par t  of Stage 2. A s  each stage i s  completed, the previous 
stage is expected t o  eas i ly  accommodate park and recreat ional  development. 
The f i n a l  park development plan is  shown i n  Fig. 4.8. 

Since the  f i r s t  a r ea ' t o  be mined is eas i ly  v i s i b l e  from the Boulder- 
Denver Turnpike, a prime consideration is the establishment of a berm along 
the turnpike using overburden from mining. The recontoured areas  w i l l  be 
seeded with nat ive grasses and other types of vegetation tha t  a r e  hardy i n  the  
Front Range area (see Table 4.1); specif ic  plant species have not yet  been 
selected. Ditches disturbed during mining w i l l  be realigned so tha t  normal 
downstream use of the water w i l l  not be interrupted. A t  no time w i l l  the 
natural  course of South Boulder Creek be disturbed. The Creek i t s e l f ,  and 
adjacent vegetation, w i l l  be protected during mining, t o  preserve the r ipar ian  
(riverbank) habi ta t  and prevent the l o s s  of f i s h  and wi ld l i fe  species. 

Table 4.1. Suggested Dominant Species f o r  Revegetation 

Plant Cormrmnity Dominant Species 

Marshes and Sloughs Typha k t i f o 2 i a  Cattail 
Sdrpua SPP. Bulrushes 
cmex spp. Sedges 
f%WQrn?k Burreed 
Beckmmmia syaigachne Sloughgrass 
Sagimaria nmsata Arrowroot 

Tall Grass Prairie Andropogon gerardi Big Bluestem 
Panicurn virgutm Switchgraas 
SorghostnUn mCtm?s Indiangrass 

Short Grass Prairie- BacteZoua gradZis Blue Grama 
Mixed Grass Prairie BouteZowr mwtipmduk Side Oats Grama 

BuohZoti ductyZoides Buffalograss 
Stipa canata Needle-and-Thread Grass 
Apopymn 8mithii Western Wheatgrass 
Andropogon sco&ua Little Bluestem 

Stream and Pond PopuZus rmgustifoLia Narrowleaf Cottonwood 
Margins PopuZus s m g m t i i  Plains Cottonwood 

SaZk spp. Willows 
Q p h o ,  k t i f o Z i a  Cattail 

Sedge Meadows Ctmex spp. S&ges 
SpePtim pectinata Prairie Cordgrass 
Juncua spp. Rushes 

*From South BouZder Creek Pork: EnviromentaZ Impact Assessment, 1975. 
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5 PUBLIC PLANNING ASPECTS OF THE SOUTH BOULDER CREEK PARK PROJECT 

Increased  demand f o r  energy and minera l s  has  con t r ibu t ed  t o  r e c e n t  
popula t ion  growth i n  Colorado, e s p e c i a l l y  i n  t h e  Denver Met ropol i tan  Area. 
Along wi th  increased  demands f o r  housing and pub l i c  s e r v i c e s ,  g r e a t e r  and more 
complex c o n f l i c t s  i n  land use have a r i s e n .  These c o n f l i c t s  have l e d  t o  a  
search  f o r  dev i ce s  t o  e f f e c t i v e l y  se t t l e  d i s p u t e s  involv ing  d i s p a r a t e  land  
uses .  The sea rch  i s  marked by cons iderab le  experimentat ion i n  s t a t e  l e g i s l a -  
t i o n  f o r  planning and p l a n  implementation. Colorado s t a t u t e s ,  and t h e  pro- 
grams stemming from them, a r e  considered by many t o  be  r e p r e s e n t a t i v e  of t h e  
Rocky Mountain-Great P l a i n s  r eg ion  a s  a  whole.   he^ a r e  innovat ive  because 
they cons ider  land-use planning i n  r e l a t i o n  t o  minera l  r e sou rce  p r o t e c t i o n  and 
e x t r a c t i o n  (Imhof, 1976).  This  s e c t i o n  d i s c u s s e s  s t a t e ,  l o c a l ,  and s i te -spe-  
c i f i c  planning i n  Colorado, p rovid ing  e s s e n t i a l  background information on 
rec lamat ion  planning a t  t h e  ca se  s tudy  s i t e .  

5.1 SELECTED STATE PROGRAMS FOR MINERAL RESOURCES PLANNING" 

The American I n s t i t u t e  of P lanners  (AIP) l i s t s  the  fo l lowing  - f u n c t i o n a l  
types  of l and  use planning programs i n  Colorado (Malone, 1975): 

. . .g rowth p o l i c i e s ,  s t a t e  land  use planning,  water  management, 
c r i t i c a l  a r e a s  des igna t ion ,  s u r f a c e  mining r e g u l a t i o n s ,  power 
p l a n t  s i t i n g ,  new towns l e g i s l a t i o n ,  a r e a s  of s t a t ewide  con- 
ce rn  ( g r e a t e r  than  l o c a l  concern) ,  c i t i z e n  involvement, d e t e r -  
mining e x i s t i n g  land use ,  p r o j e c t i n g  land  and r e sou rce  needs,  
a n a l y s i s  of housing needs,  and impact of p o l i c i e s  on land 
resources .  

The AIP s tudy  f a i l s  t o  s p e c i f i c a l l y  l i s t  another  important  ca tegory  of s t a t e  
and l o c a l  planning a c t i v i t y  which Colorado i s  be ing  forced  by circumstances 
t o  pursue,  namely : minerat resources planning. An a n a l y s i s  of s t a t e  s t a t u t e s  
and r e g u l a t i o n s  i n d i c a t e s  t h a ' t ' i n  regard.  t o  minera l  r e sou rces  planning,  t h e  
S t a t e  of Colorado (with a few except ions)  i s  r e s t r i c t e d  t o  t h e  important  bu t  
nonregula tory  func t ions  of t e c h n i c a l  a s s i s t a n c e ,  funding,  monitor ing,  review- 
i ng ,  recommending, and r e p o r t i n g .  Thus, t h e  s t a t e  has  on ly  l i m i t e d  powers t o  
o v e r r i d e  d e c i s i o n s  made by l o c a l  governmental bodies .  ~ s s e n t i a l l ~ ,  t h e  S t a t e  
of Colorado has  extended the  r i g h t  t o  make pub l i c  planning d e c i s i o n s  and t h e  
power t o  implement primary p l ans  t o  loca l 'governments .  

Pro'grams of t h e  S t a t e  of Colorado having t h e  p o t e n t i a l  t o  s i g n i f i c a n t l y  
a f f e c t  sur.face mining a r e :  minera l  r e sou rces  e x t r a c t i o n  planning under 
T i t l e  34-1-304, CRS,** 1973; minera l  r e sou rces  p r o t e c t i o n  (p re se rva t ion )  pro- 
v i s i o n s  of t h e  surface-mined-area rec lamat ion  program; c r i t i c a l  a r e a s  and 
c r i t i c a l  a c t i v i t y  des igna t ions  under t h e  House B i l l  1041 program; and t h e  
s t a t e  r e g u l a t o r y  provisdons of t he  ~ i n e d - ~ r e a  Reclamation program. I n  addi- 
t i o n ,  s u r f a c e  mining w i l l ' b e  a f f e c t e d  by HB 1065, Mined Area Reclamation Act,  
which was passed and s igned i n t o  law i n  May 1976. 

. . . . .  

*From informat ion  provided by E.A. Imhof, 1976. 

**Colorado Revised s t a t u t e s . '  



I n  minera l  r e sou rces  e x t r a c t i o n  planning t h e  Colorado Geological  Survey 
provides  t he  c r i t e r i a  and t e c h n i c a l  a s s i s t a n c e  necessary t o  enable  t h e  more 
populous coun t i e s  t o  meet the  s t a t e  planning requirements  f o r  minera l  ex t rac-  
t i o n  (Schwochow, e t  a l . ,  1974). Counties wi th  a popula t ion  i n  excess  of 65,000 
( e igh t  of 63 Colorado count ies )  a r e  r equ i r ed  under T i t l e  34-1-304, CRS, 1973, 
t o  develop a p l an  f o r  t h e  e x t r a c t i o n  of commercial minera l  depos i t s .  For each 
commercial minera l  d e p o s i t ,  t h e s e  coun t i e s  a r e  r equ i r ed  t o  e v a l u a t e  (1) com- 
merc i a l  va lue ,  (2 )  p o t e n t i a l  f o r  e f f e c t i v e  m u l t i p l e  s e q u e n t i a l  use  of t h e  s i t e  
( i nc lud ing  o f f - s i t e  e f f e c t s ) ,  (3) e f f e c t  on q u a l i t y  of l i f e ,  (4) r e l a t i o n s h i p  
t o  o t h e r  p lans ,  (5) p o t e n t i a l  f o r  f u l l  e x t r a c t i o n ,  and (6) p o t e n t i a l  f o r  mined 
land  reclamation.  The p l a n  f o r  park development a t  'the South Boulder Creek 
Park P r o j e c t  s i t e  is  c l o s e l y  r e l a t e d  t o  t h e  c i t y ' s  g o a l s  f o r  open space  acqui- 
s i t i o n .  According t o  t h e  Area P r i o r i t y  L i s t  i n  Boulder 's  Open Space Plan 
(1974), t h e  s i t e  i s  one of s e v e r a l  a r e a s  given f i r s t  p r i o r i t y .  The Colorado 
Geological  Survey e s t ab l i shed  c r i t e r i a  f o r .  s i t e  c l a s s i f i c a t i o n  (Rogers, e t  a l . ,  
1975) and i n  most c a s e s  w i l l  conduct t h e  l e g a l l y  r equ i r ed  minera l  i n v e n t o r i e s  
and ana lyses .  

The Colorado Geological  Survey i s  a l s o  a key agency i n  a second impor- 
t a n t  s t a t e  program: subd iv i s ion  p l a t  review." The Survey is r e spons ib l e  f o r  
reviewing r e q u e s t s  f o r  p l a t  approval  t o ,de t e rmine  i f  t h e  completed develop- 
ment would i n t e r f e r e  w i t h  the  p o t e n t i a l  e x t r a c t i o n  of commerci.al mine ra l s  on 
o r  near  a p l a t t e d  development s i t e .  According t o  an  agent  of t h e  s t a t e  moni- 
t o r i n g  agency ( t h e  Colorado Land Use Commission), subd iv i s ion  p l a t  review 
a u t h o r i t y  has  been succes s fu l  i n  d iscouraging  t h e  preemption of sand and gra- 
v e l  depos i t s .  

House B i l l  1041 of 1974 c rea t ed  a complex i n t e r r e l a t i o n s h i p  of s t a t e  
and l o c a l  p a r t i c i p a t i o n  i n  t h e  des igna t ion  and r e g u l a t i o n  of c r i t i c a l  a r e a s  
and a c t i v i t i e s  of g r e a t e r  than l o c a l  concern. The s t a t e  provides t e c h n i c a l  
guidance, l e g a l  a u t h o r i t y ,  and funds t o  enable  l o c a l  governments t o  des igna te  
and r e g u l a t e  t h e  fol lowing types  of land-use a r e a s  and a c t i v i t i e s :  

... minera l  r e sou rce  a r e a s ,  n a t u r a l  hazard a r e a s  ( f lood ,  geo log ic , .  
and w i l d l i f e  r i s k  a r e a s ) ,  h i s t o r i c a l  and archeologica l .  s i t e s ,  
w i l d l i f e  h a b i t a t s ,  a i ' rpor t s ,  pub l i c  u t i l i t ' i e s ,  highways, mass 
t r a n s i t  f a c i l i t i e s ,  s o l i d  waste  s i t e s ,  new communities, water  
resources  development p r o j e c t s ,  and nuc lea r  detonations.** 

The react i .on of t h e  ind i .v idua1 ' coun t i . e~  t o  t h e  s t a t e  mandates was repor ted  t o  
hzve keen s lugg i sh  dur ing  the f i r s t  yea r  a f t e r  House B i l l  1041,became e f f e c t i v e .  
This ra.ised, ques t ions  regard ing  the  s t a t e ' s  u l t i m a t e  recourse  i f  coun t i e s  can- 
not  o r  do no t  a c t  i.n regard t c  t h e  des igna ted  land-u.se planning a c t i v i t i e s  of 

. ,  s t a t ewide  concern. Arnold and McDonald (1976) observed t h a t  i f  t h e  Colorado 
Land Use Commission " f inds  t h a t  i f  a l o c a l i t y  f a i l s  t o  make a reasonable  des- 
i gna t ion ,  i t  can a s k  the  l o c a l i t y  t o  recons ider  o r  i t  can t ake  l o c a l  o f f i c i a l s  
t o  court." Such a power.may have the  e f f e c t ,  under HB 1041, of c r e a t i n g  a 
moratorium on a l l  development ( i . e . ,  -- shu t t i ng '  o f f  b u i l d i n g  permits ,  sub- 

*A subd iv i s ion  occurs  i n  Colorado when l and  is dfvided i n t o  two p a r c e l s ,  o r ,  
wi th  the  development of any one t r a c t  of land under 35 a c r e s  i n  s i z e .  

**From'Colorado House B i l l  No. 1041. 



d i v i s i o n  p l o t s ,  zoning permits ,  and t h e  l i k e ) .  I n  one such a c t i o n  t o  d a t e ,  
intergovernmental  l i t i g a t i o n  l e d  t o  a s t a t e - l o c a l  conference t o  r e s o l v e  which 
c r i t i c a l  a r e a s  and a c t i v i t i e s  should be  s u b j e c t  t o  pub l i c  c o n t r o l s .  

HB 1041 has t he  p o t e n t i a l  of both prevent ing mining and p r o t e c t i n g  
minera l  depos i t s .  Mining may be  banned, f o r  example, by t h e  des igna t ion  t h a t  
a p a r t i c u l a r  a r cheo log ica l  s i t e  has  s t a t ewide  s i g n i f i c a n c e .  P r o t e c t i o n  of 
minera l  r e sou rces  could occur .through t h e  i d e n t i f i c a t i o n  and des igna t ion  of 
I I minera l  resource  a reas"  provided f o r  i n  HB 1041. , 

As n f  May 25, 1976, 28 of Colorado's 63 coun t i e s  had dec lared  t o  t he  
Colorado Land Use Commission t h e i r  i n t e n t i o n s  t o  des igna te  "mineral resource  
a reas ."  These a r e a s  w i l l  b e  s u b j e c t  t o  a v a r i e t y  of l o c a l  land-use c o n t r o l s ,  
p a r t i c u l a r l y  zoning and subd iv i s ion  r e g u l a t i o n s .  Recent ly (1976), t h e  S t a t e  
of Colorado enacted a mined-land rec lamat ion  b i l l  .(HB 1065) t h a t  r e q u i r e s  
a l l  mine o p e r a t o r s  and prospec tors  t o  o b t e i n  s t a t e  permi ts  f o r  overburden 
removal and minera l  e x t r a c t i o n .  Permit a p p r o v a 1 . i ~  dependent upon t h e  devel-  
opment of an approved mining and rec lamat ion  p lan  t h a t  is d i r e c t e d  toward a n  
agreed-upon end use of t h e  s i t e .  

5.2 COUiVTY AND. LOCAL GOVERNMENT 

I n  Colorado, p o l i c e  powers f o r  p l an  implementation a r e  ves ted  l a r g e l y  
i n  l o c a l  governments. Accordingly, most s i t e - s p e c i f i c  land u s e  and minera l  
resource  planning occurs  a t  t h e  l o c a l  l e v e l .  The s t a t e  s e t s  f o r t h  gu ide l ines  
f o r  t he  d e s i g n a t i o n  of s i t e s  under t h e  HB 1041 program, bu t  t he  county a c t u a l l y  
des igna te s  s p e c i f i c  s i t e s  i t  cons iders  a s  having s t a t ewide  s i g n i f i c a n c e  and 
has t h e  t o o l s  t o  implement t h e s e  des igna t ions .  S imi l a r ly ,  i n  t h e  T i t l e  34 
program, t h e  county prepares  and implements minera l  r e sou rces  p re se rva t ion  
p lans .  I n  regard  t o  sand and g rave l  e x t r a c t i o n ,  t h e  r e g u l a t o r y  powers of 
m u n i c i p a l i t i e s  a r e  a l s o  s i g n i f i c a n t ;  t h e  economics of sand and g rave l  ex t r ac -  
t i o n  d i c t a t e  the  l o c a t i o n  of p i t s  i n  o r  near  t h e  mun ic ipa l i t y  c r e a t i n g  the  
demand. 

I n  1976, t h e  powers of l o c a l  government i n  minera l  resources  planning 
were s t rengthened  by the  enactment of HB 1706; l o c a l  governments a r e  au thor ized  
t o  r e q u i r e  master  p lans  f o r  t h e  mining and subsequent rec lamat ion  of p r o p e r t i e s  
over ly ing  commercial minera l  depos i t s .  Through HB 1706, county governments 
a l s o  have j u r i s d i c t i o n  over mined-area rec lamat ion  programs, t o  w i t :  

... t h e  ~ e ~ a r t m e n t  'of Natura l  Resources s h a l l  not  g r a n t  a permit  
i n  v i o l a t i o n  of c i t y ,  town, county, o r  c i t y  and county (Denver) 
zoning and subd iv i s ion  r e g u l a t i o n s .  * 

5 . 3  COOPERATIVE PLANNING FOR THE SOUTH BOULDER CREEK PARK PROJECT 

A t  an e a r l y . s t a g e  i n  t he  development of p l ans  f o r  t he  South Boulder 
Creek Park P r o j e c t ,  t h e  C i t y  of Boulder and F l a t i r o n  Companies en tered  i n t o  
a coopera t ive  r e l a t i o n s h i p  i n  an e f f o r t  t o  ensure t h a t  t h e  needs of a l l  con- 
cerned p a r t i e s  would be met. O r i g i n a l l y ,  F l a t i r o n  Companies had considered 

*From Colorado House B i l l  No. 1706. 



rec la iming  t h e  s i t e  f o r  mult iple-family housing; however, a f t e r  lengthy  d i s -  
cuss ions  with c i t y  r e p r e s e n t a t i v e s ,  t h e  p re sen t  arrangement was agreed upon 
(McDowell, 1976).  I n  t h e  s p r i n g  of 1976, Boulder 's  Ci ty  Council passed an  
ordinance which annexed. t h e  p r o j e c t  a r e a  t o  t he  c i t y  and granted a  s p e c i a l  
u se  permit t o  F l a t i r o n  Companies f o r  sand and g rave l  e x t r a c t i o n  and l and  r e c l a -  
mation. The ordinance,  No. 4070; was passed by one v o t e  i n  a  t i e -breaking  
s i t u a t i o n .  I n  a d d i t i o n  t o  many meetings, work s e s s i o n s ,  and pub l i c  hear ings  
involv ing  numerous p u b l i c  groups and p r i v a t e  c i t i z e n s ,  an  ex tens ive  pub l i c  
r e l a t i o n s  e f f o r t  was conducted by F l a t i r o n  Companies i n  a n  a t tempt  t o  a l l a y  
l o c a l  f e a r s  of environmental degradat ion.  

An i n i t i a l  s t e p  i n  t he  planning process  involved ' t h e  j o i n t  development 
of an  environmental impact assessment by t h e  Ci ty  of Boulder and F l a t i r o n  
Companies. To counter  p o s s i b l e  c r i t i c i s m ,  independent e x p e r t s  were made f a - .  
m i l i a r  w i th  t h e  p r o j e t t  f o r  t h e  purpose of..examining and r e p o r t i n g  on t h e  pos- 
s i b l e  impacts of t h e  sand and g r a v e l  ope ra t ion .  Although pa id  a s  consu l t an t s ,  
t h e i r  f i n d i n g s  were repor ted  wi thout  change o r  d e l e t i o n  and ac t ed  upon where 
poss ib l e .  Although t h i s  e f f o r t  answered t h e  f e a r s  and c r i t i c i s m s  from a major- 
i t y  of opponents, s t r o n g  oppos i t i on  from severalFpersons h a s  cont inued.  

Passage of Ordinance No. 4070 represented  one s t e p  i n  a  suiLe of  agree- 
ments t h a t  were designed t o  b e n e f i t  t h e  p a r t i e s  d i r e c t l y  involved i n  t h e  

process  f o r  t h i s  p r o j e c t .  The p r i n c i p a l  p a r t i e s  a r e  t h e  F l a t i r o n  
Companies, t h e  C i ty  of Boulder, t h e  Colorado Open Land Foundation, and t h e  
Federa l  Bureau of Outdoor Recreat ion.  

5.4 -ROLE OF AGREEMENTS RELATED TO CITY OF BOULDER ORDINANCE NO. 4070 I 
A s  f i n a l l y  agreed upon by t h e  involved p a r t i e s ,  each w i l l  perform 

s p e c i f i c  t a s k s  and r e c e i v e  s p e c i f i c  t a n g i b l e  o r  i n t a n g i b l e  b e n e f i t s  a s  a  re - .  
s u l t  of t h e  succes s fu l  completion of those  t a sks .  This  s e c t i o n  w i l l  cons ider  
t h e  r o l e  of each p a r t y  i n  terms of i t s  r e l a t i o n s h i p  t o  t h e  South Boulder Creek 
Park P r o j e c t  and o u t l i n e  t h e  a n t i c i p a t e d  b e n e f i t s .  The r e s p e c t i v e  r o l e s  of 
t h e  p r i n c i p a l  p a r t i e s  involved a r e :  

F k t i r o n  Companies: sand and g rave l  e x t r a c t i o n ;  s i t e  recla-3 
mation, inc luding  recontour ing ,  seeding and p l an t ing ;  dra in-  
age f e a t u r e  cons t ruc t ion ;  park road cons t ruc t ion ;  g i f t  of 
s c e n i c  easement t o  ' c i t y .  

City of Boulder: passage of annexat ion ordi.nance, environ- 
mental monitoring, phased r e c e i p t  of g ' i f t ,  a p p l i c a t i o n  f o r  
f e d e r a l  funding,  park  f a c i l i t y  cons t ruc t ion .  

CoZorado Open Land Foundation (COLF): escrow agent  f o r  
C i ty  of Boulder, r e c e i v e s  g i f t  of easement from F l a t i r o n  
Companies, coo rd ina t e s  g i f t  t o  c i t y  wi th  a v a i l a b i l i t y  of 
f e d e r a l  funds f o r  park development.. 

Federal Bureau of Outdoor Recreation: adv ice  on park.  
design and development ' , ,funding f o r  park f a c i l i t y  con- 

' s t r u c t i o n .  
. . 

' Under t h e  terms of Ordinance NO'. 4070, t h e  t iming of v a r i o u s  s t a g e s  .of' 
t h e  mining ope ra t ion  was very  c a r e f u l l y  s e t  f o r t h ,  w i th  p rov i s ion  f o r  unexpected 



de lays ,  a s  shown i n  Table 5.1. I n  t he  ordinance,  F l a t i r o n  Companies acqui red  
t h e  r i g h t  t o  mine about 7 m i l l i o n  t ons  of sand and g r a v e l  of d e s i r a b l e  charac- 
t e r i s t i c s  over a  28-year per iod  from a s i t e  l o c a t e d  very  c l o s e  t o  p o t e n t i a l  
markets.  ' 

I n  an a c t i o n  r e l a t e d  t o  t he  ordinance,  F l a t i r o n  Companies had planned 
t o  g r a n t  over  270 a c r e s  of t h e  s i t e  t o  t h e  Ci ty  of Boulder a s  a  s c e n i c  ease- 
ment. This  w a s . t o  be  accomplished i n d i r e c t l y  by g iv ing  the  land t o  t h e  Colo- 
rado Open Land Foundation, which is  a . n o n - p r o f i t  o rgan iza t ion  which would hold 
t h e  land i n  escrow f o r  t h e  c i ty , .  The va lue  of such a  s c e n i c  easement is  ob- 
v ious  s i n c e  t h e  proper ty  could no t  then  be  developed f o r  another  purpose a t  a  
l a t e r  da t e .  The scenic ,easement  would a l s o  d e f i n e  t h e  p o s s i b l e  u se s  of t h e  
s i t e  -- t h a t  i s ,  open space and/or parkland.  ' I n  r e t u r n  f o r  g r an t ing  the  s c e n i c  
easement, F l a . t i r on  Companies' o r i g i n a l  i n t e n t i o n  was t o  u se  t he  va lue  of t h e  
g i f t  f o r  a  t a x  deduct ion.  A t  t h e  p re sen t  t ime, t h e  f a t e  of t h i s  a spec t  of t h e  
p r o j e c t  is  unc l ea r  due t o  t h e  l ack  of a  f avo rab l e  r u l i n g  by t h e  U.S. I n t e r n a l  
Revenue , Serv ice .  

Because F l a t i r o n  Companies own mined land ad j acen t  t o  t h e  proposed park  
s i te ,  t h e  va lue  of t h a t  land would be enhanced 'by an ad j acen t  r e g i o n a l  park. 
The increased  land  va lue  would be  an  a d d i t i o n a l  b e n e f i t  t o . F l a t i r o n  Companies 
f o r  f u t u r e  development o r  s a l e  of t he , , p rope r ty .  

A s  an i n i t i a l  b e n e f i t ,  t he  C i ty  of Boulder w i l l  have ready acces s  t o  
necessary  c o n s t r u c t i o n  m a t e r i a l s .  The s i t e  w i l l  a l s o  gene ra t e  increased  t a x  
revenue f o r  t h e  c i t y  dur ing  t h e  per iod  of mining. Most impor tan t ly  t h e  c i t y  

Table  5 .1 .  Time Limi ts  f o r  Cons t ruc t ion ,  Mining, and Reclamation, South 
Boulder Creek Park P r o j e c t  ( a s  set f o r t h  b.y C i t y  of Boulder '  
Ordinance No. 4070) 

~ 

Stage No. Commencement Time Completion Period 

1 Not l a t e r  than 24 months a f t e r  t he  Not l a t e r  than 3 years  a f t e r  
commencement of cons t ruc t ion  on t he  mining on Stage 1 was commenced. 
p l an t  s i t e .  

2  North Not l a t e r  than 3 years  a f t e r  mining Not l a t e r  than 6 years  a f t e r  
on Stage 1 was commenced. mining on Stage 1 was commenced. 

2 South Open 

3 Open 

Not l a t e r  than 3 years  a f t e r  min- 
ing on Stage 2  South.was commenced. 

Not l a t e r  than '20  years  a f t e r  
mining on Stage 1 was commenced. 

4 Open Not l a t e r  than 20 years  a f t e r  
mining on S tage  1 was commenced. 

5 Open Not l a t e r  than 20 years  a f t e r  
mining on S tage  1 was commenced. 

--.. . 
..A 



w i l l  r e c e i v e  a  planned park development over  a  20-year per iod.  By c a r e f u l l y  
s t a g i n g  s i t e  rec lamat ion  and t h e  t r a n s f e r  of ownership t h e  c i t y  i s  placed i n  
a  favorable  p o s i t i o n  f o r  ob ta in ing  f e d e r a l  matching funds f o r  t he  va lue  of 
t he  land reclaimed i n  each s t a g e  of ' t h e  opera t ion .  I n  t h a t  way, t h e  park can 
be f u l l y  equipped with use r  f a c i l i t i e s  a s  each segment i s  mined, reclaimed,  
and becomes a v a i l a b l e  f o r  pub l i c  use. 

I n  a c t i n g  a s  an escrow agent ,  t h e  Colorado Open Land ~ o u n d a t i o n  w i l l  
p e r i o d i c a l l y  r e l e a s e  ownership of segments of t h e  proper ty  t o  t h e  C i t y  of Boul- 
de r  a t  a  r a t e  c o n s i s t e n t  with t h e  r a t e  a t  which f e d e r a l  matching funds become 
a v a i l a b l e .  A t  t h e  same time, a  p r i n c i p a l  goa l  of t h e  o rgan iza t ion  i s  achieved,  
because i ts  func t ion  i s  t o  promote publicly-owned open space i n  t h e  s t a t e .  I n  
t h e  South Boulder Creek Park P r o j e c t ,  t he  Federa l  Bureau of Outdoor Recrea t ion  > 
has  played an advisory  r o l e  regard ing  park des ign  and t h e  procedures necessary  
t o  c b t a i n  f e d e r a l  matching funds. The p r i n c i p a l  mission of t h e  Bureau i s  t o  
a s s e s s  and meet t h e  n a t i o n ' s  outdoor r e c r e a t i o n a l  needs. I n  doing so,  one of 
t he  ~ u r e a u ' s  func t ions  is  t o  adminis te r  f e d e r a l  matching funds f o r  land acqui-. 
s i t i o n  and t o  develop pub l i c  r e c r e a t i o n a l  f a c i l i t i e s .  The succes s fu l  comple- 
t i o n  of t h i s  p r o j e c t  would a l s o  be  a  source  of s a t i s f a c t i o n  t o  t h e  Bureau i n  
the  a t ta inment  of i t s  purpose. 

The t e x t  of t h e  C i ty  of Boulder Ordinance No. 4070 i s  appended t o  t h i s  
r e p o r t .  I t ' i s  e s p e c i a l l y  i n t e r e s t i n g  i n  i t s  d e s c r i p t i o n  of performance s tan-  
dards  and t h e  monitor ing of p o s s i b l e  e f f l u e n t s  from t h e  s i t e .  

The f u t u r e  of t h e ' p r o j e c t  is  no t  c l e a r  a s  of t h i s  w r i t i n g  due t o  t h e  
IRS r u l i n g  mentioned e a r l i e r .  The b a s i s  f o r  t h e  IRS not  i s s u i n g  a  f avo rab le  
r u l i n g  was, according t o  a  F l a t i r o n  Companies r e p r e s e n t a t i v e ,  doubt r a i s e d  by 
ded ica to ry  p rov i s ions  i n s e r t e d  by the  Ci ty  of Boulder i n t o  t h e  agreement between 
the  c i t y  and F l a t i r o n  Companies. A t  p r e sen t ,  n e g o t i a t i o n s  a r e  underway t o  
r e s o l v e  d i f f e r e n c e s  i n  o rde r  t o  develop a  s e t  of agreements accep tab le  t o  t h e  
IRS f o r  the  purpose of g ran t ing  a t a x  deduct ion  t o  t h e  F la t i ron .  Companies. I f  
t h i s  e f f o r t ,  i s  unsuccessfu l ,  i t ' d o e s  not  mean t h a t  t h e , s i t e  w i l l  no t  be mined; 
i t  does mean, however, t h a t  F l a t i r o n  Companies will. probably explore  o t h e r  
p o s s i b i l i t i e s  f o r  rec lamat ion  a n d ' f u t u r e  land  use.  

The coopera t ive  planning e f f o r t  by t h e  Ci ty  of Boulder and F l a t i r o n  
Companies has  not  a s  ye t  y i e lded  a  v i a b l e ,  e x i s t i n g  sand and g r a v e l  ope ra t ion  
a t  t h e  s i t e .  E f f o r t s  a r e b e i n g  made by a l l  p a r t i e s  concerned, however, t o  
r e s o l v e ' p o t e n t i a l  c o n f l i c t s  and t o  i n i t i a t e  a c t u a l  ope ra t ions  wi th in  a  reason- 
a b l e  per iod of time. 



6 OBSERVATIONS FOR - PLANAERS 

Seve ra l  conc lus ions  and obse rva t ions  of p o t e n t i a l  v a l u e  t o  land  use 
and minera l  r e sou rce  p lanners  may be  drawn from t h e  South Boulder Creek Park 
P ro j ec t .  Countering oppos i t i on  by environmental advocacy groups and concerned 
homeowners r e q u i r e s  more t han  a demonstrat ion of l o c a l  need f o r  a minera l  com- 
modity. , Although sand and g rave l  t o  be  mined from t h e  s i t e  would be used f o r  
b u i l d i n g  and road c o n s t r u c t i o n  o r  maintenance i n  Boulder, a s i g n i f i c a n t  number 
of persons i n  t h e  community were opposed t o  t h e  e x i s t e n c e  of a g r a v e l  p i t ,  
e i t h e r  ad j acen t  t o  t h e i r  p rope r ty  or  w i t h i n  t h e  conf ines  of t h e  c i t y .  Because 
t h i s  oppos i t i on  was given ample oppor tun i ty  t o  be  heard,  was debated i n t e l l i -  
g e n t l y ,  and was accomodated a s  much a s  reasonably  p o s s i b l e ,  t h e  ordinance 
a l lowing  t h e  company t o  mine sand and g r a v e l  passed. 

When s t r o n g  oppos i t i on  t o  a proposed s u r f a c e  mine e x i s t s ,  months o r  
yea r s  may be  r equ i r ed  t o  break a deadlock and e f f e c t  a compromise between r e a l  
o r  apparen t  a n t a g o n i s t s  ( i . e . ,  environmental advocacy groups and mining com- 
pan ie s ) .  Many r e p o r t s ,  l e t t e r s ,  meetings,  and hea r ings  may be  necessary  be fo re  
a p l a n  accep tab l e  t o  a l l  of t h e  p a r t i e s  involved can be  designed.  It i s  impor- 
t a n t  t h a t  t h e r e  be  a t  l e a s t  one s en io r  l e v e l  pub l i c  o f f i c i a l  involved i n  
n e g o t i a t i o n s ,  an o f f i c i a l  who i s  a recognized l eade r  i n  t h e  community and 
whose op in ion  i s  gene ra l l y  accepted a s  informed and a u t h o r i t a t i v e .  Such a 
person may not  be a l o c a l  p l anne r ,  bu t  should be  someone who understands and 
can address  t he  va lues  of t h e  community, and a t  t h e  same time a p p r e c i a t e  t h e  
concerns of both i n d u s t r y  and pub l i c  planning. 

A thorough environmental impact assessment can meet s e v e r a l  needs; t h e  
in format ion  gathered i s  extremely u s e f u l  i n  eva lua t ing  a l t e r n a t i v e  rec lamat ion  
and land use p lans .  I n  a d d i t i o n ,  wh i l e  t h e  performance,of  t h e  assessment i nd i -  
cat .es  t he  s i n c e r i t y  and good w i l l  of t h e  ope ra to r  (who pays t h e  b i l l ) ,  f a c t u a l  
d a t a  may be  provided t o  a i d  i n  counter ing  oppos i t i on  based on misconcept ions.  

I .  

The p repa ra t i on  of a pub l i c  open space  p l an  can s e r v e  t o  i n d i c a t e  a r e a s  
where s u r f a c e  mining may be  a l l owab le 'w i th  proper rec lamat ion  compatible  w i t h  
proposed pub l i c  land uses .  I n  conjunc t ion  with an open space p lan ,  f u t u r e  
minera l  needs may be  es t imated ,  d e p o s i t s  i d e n t i f i e d ,  and p l ans  and implementa- 
t i o n  dev ices  adopted ' t o  preserve  minera l  d e p o s i t s  from preemption by nonmining 
development. 

The fo l lowing  a d d i t i o n a l  obse rva t ions  may be drawn from t h e  c a s e  s tudy:  

The i n s t i t u t i o n a l  arrangements necessary  f o r  t h e  success  of 
a p r o j e c t  may involve  s e v e r a l  e n t i t i e s ,  each wi th  d i f f e r e n t  
i n t e r e s t s  and goa l s .  The mix of c o n t r a c t u a l  unders tandings  
i n  t h e  South Boulder Creek Park P r o j e c t ,  f o r  example, inc lu-  
ded agreements between a county, a c i t y ,  a n o n p r o f i t  ' t r u s t ,  
t h e  s t a t e ,  t h e  mine o p e r a t o r ,  and a f e d e r a l  agency. 

Annexation can be  an e f f e c t i v e  device  f o r  pe rmi t t i ng  and 
r e g u l a t i h g  a su r f  a c e  mine opera t ion .  Condi t ions and perf  o r -  
mance s t anda rds  a t t ached  t o  t h e  Boulder annexat ion ord inance  
r e q u i r e  monitor ing and r e g u l a t i o n  a t  l e a s t  a s  s t r i n g e n t  a s  
those  -found under a s t a t e  mined-area rec lamat ion  program. 



Mining and rec lamat ion  may have t o  be s taged i n  such a way 
t h a t  h ighly  visYble and environmental ly  s t r a t e g i c  a r e a s  
a r e  reclaimed and r e l eased  f o r  pub l i c  u se  whi le  mining con- 
t i n u e s  elsewhere a t  t h e  s i t e .  

Mine ope ra to r s  seeking a favorable  r u l i n g  from the  I n t e r n a l  
Revenue Serv ice  of a land donat ion should view each s i t u a t i o n  
a s  unique. Tax r e l i e f  can only be  assured  when o f f i c i a l  
n o t i c e  is a c t u a l l y  rece ived .  
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APPENDIX A 

So i l  C32aracteristic.s a t  t he  
South BouZder'Creek Park 

Project S i t e*  

*Data derived from So i l  Survey of  Boulder County Area, Soil Conservation 
Service, U.S. Department of Agriculture, Washington, D.C. (Jan. 1975). 
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Table A.1.  P o t e n t i a 1 , S i t e  Vegeta t ion  

- - - - - - - - - -  - 

Common ,Name ~ n v i r o n m e n t  . . .Spec ie  . 
. . 

Shor t  and t a l l  . Big Bluestem . Andropogon g e r a r d i  
g r a s s  p r a i r i e  . Blue Grama Bou te l l a  g r a c i l l i s  

Sedge Meadow, Sedge Carex spp. 
P r a i r i e  Cordgrass S p a r t i n e  p e c t i n a t a  

C a t t a i l s  
Bu$rushes 

Typha L a t i f o l i a  
Sc i rpus  l a c u s t r i s  

Gal ley F o r e s t  Cottonwood Populus s a r g e n t i i  
Cottonwood , . . . . . ~ o p u l u s  . augus t i f  o l i a  

Table  A.2. C l a s s i f i c a t i o n  of S i t e  S o i l s ,  
Seventh Approximation 

S e r i e s  Family Subgroup . . .  . . . . . . .Order 

Loveland F ine  loam over  Typic Haplaquol l  M o l l i s o l  
sand and g r a v e l ,  
ca lcareous ,  mesic 

Niwo t F ine  loam over  Typic Haplaquol l  M o l l i s o l  
sand and g r a v e l ,  
mesic 

Valmont Clay over  cobbly Ar id i c  A r g i u s t o l l  M o l l i s o l  
loam, montmor- 
i l l o n i t i c , ' m e s i c  . . 

Terrace  t o o  v a r i a b l e  t o  be  classified------------- 
Escarpment 



-Table A.3'. Deta i led  Representa t ive  S o i l  P r o f i l e  

Color . Chart 

Depth Segre- 
S o i l  ( i n .  ) . Horizon Dry Moist ga t  i ons  Descr ip t ion  

Niwot 0- 6  A 11 10 YR 10 YR NA* Dark gray-brown c l a y  loam, f i n e  gra ined ,  s o f t ,  
412 212 f r i a b l e ;  mi ld ly  a l k a l i n e ,  smooth boundary. 

6-14 A 12  10 YR .10 YR 7.5 YR Gray-brown loam wi th  s t rong  brown mot t l e s ;  

. ,. 512 312 516 coa r se  blocky s t r u c t u r e  p a r t s  t o  f i n e  g r a i n s  
. e a s i l y ;  wav.y boundary ; mild ly  a l k a l i n e  .. 

14-60 . I I C  1 0 P R  1 0 ~ ~  7.5YR P a l e  brown g rave l ly  sand wi th  many s t r o n g  
,613 513 516 brown m o t t l e s ;  s i n g l e  g ra in ;  l o o s e  d ry  o r  

moist  ; ' n eu t r a l .  

Loveland 0-11 A 11 10 YR 10  YR NA Dark grayish-brown c l ay  loam, very  da rk  when 
412' 212 mois t ;  f i n e  and medium g ra ins ,  very  f r i a b l e ;  

ca lcareous ;  moderately a l k a l i n e ;  smooth 
boundary. 

. .. 
11-20 A 12 . 10 . YR 10 YR 10  YR - Dark grayish-brown c l ay  loam, very d a r k  when 

412 212 514 moist  wi th  yellowish-brown mot t l e s ;  weak 
blocky s t r u c t u r e ;  ca lcareous ,  moderately 

. . , a l k a l i n e  ; ab rup t .  boundary. 

.20-30 . C 1 10 YR 1 0  YR 10 YR Grayish-brown loam, dark  grayish-brown when 
512 412 514- & 616 wet,  yellowish-brown mot t l e s ;  hard ,  f r i a b l e ;  

. s t r o n g l y  ca lcareous ;  c l u s t e r s  of gypsum and 
l ime;  moderately a l k a l i n e .  

30-60 11 C 10  YR 10  YR 7.5 YR Brownish-gray g r a v e l l y  sand, grayish-brown 
512 612 516 when wet, s t r o n g  brown mot t l e s ;  s i n g l e  l o o s e  

g r a i n s  when dry o r  mo i s t ; 'm i ld ly  a l k a l i n e .  



. .. - 

Table A. 3. Deta i led  Representa t ive  S o i l  P r o f i l e  (cont 'd)  

Color Chart 

Depth Segre- 
S o i l  ( i n . )  Horizon Dry Moist g a t  i ons  Descr ip t ion  
- - - -- - 

~ a l & n  t 0 -9 A 1 10 YR 10 YR NA ^Grayish-brown c l a y  loam, darker  when wet;  
5 12 312 f i n e  g r a i n s ;  s o f t ,  ve ry  f r i a b l e ;  5% g rave l ;  

n e u t r a l ;  c l e a r  smooth boundary. 

9-15 B 1 10 Y R '  10 YR N A Brown c l ay ,  darker ,when wet.; weak p r i sma t i c  
513 3 /3  p a r t s  t o  moderate blocky s t r u c t u r e ;  hard 

f r i a b l e ;  10% g rave l ;  n e u t r a l ;  c l e a r  smooth 
boundary. . . 

B 2 ,  7.5 YR 7..5 YR 10 YR Gravel ly limy l i g h t  brown c l ay  loam, brown 
613 513 812 . whenwet ;  weak p r i s m a t i c  p a r t s  t o  moderate 

blocky s t r u c t u r e ;  very  hard;  f i rm;  15% 
. . grave l ;  ca l ca reous ,  wh i t e  l ime seams; mod- 

e r a t e l y  a l k a l i n e ;  gradual  wavy boundary. 

30-40 I I C 1  7.5YR 7.5YR 10 YR pinkish-white' very  . g r a v e l l y  loam, pink when 
812 814 8/2 wet;  very  hard,  ve ry  f r i a b l e ;  50% g r a v e l  & 

s tones ;  c a l c a r e o u s ,  wh i t e  l ime s t r e a k s ,  
moderately a l k a l i n e ;  gradual  wavy boundary. 

40-60 I I C 2  7.5YR 7.5YR 10 YR Light  brown very  g r a v e l l y  loam, brown mois t ;  
613 513 ' 812 hard ,  f r i a b l e ;  50-75% grave l  & s tones ;  many 

whi te  s t r e a k s  & coa t ings  of l ime; moderately 
a l k a l i n e .  

............................ Terrace S o i l  profile is. n~n-~~i~tent------------------------------- 
Escarpment 

*Not a p p l i c a b l e  



. . . . . . 

. . .  . . 

T a b l e  A . 4 .  ~ s t i m a t e d  S o i l  P r o p e r t i e s  

D e p t h t o  Depthfrom Permia- Water . .. 
I Water' Table Surf acea Dominant USDA b - i l i t y  Capacity Reaction S a l i n i t y  shrink-swell 

S o i l  ( f t )  ( in .  Texture ( in .  h )  ( in.  / in .  s o i l )  ( pH) (mmhos/cm) P o t e n t i a l  
. . . . 

Loveland ' 2-4 0-30 . Light  c l h  "0.6-2.0 . 0.i9-0.21 7.9-8.4 2 -4 Moderate 
. . Loam 

30-60 Very ~ r a b e l l ~  ' 6.0-20.0 0.03-0.05 6.6-7.8 1-4 
Sand 

Low 

Niwot ' 

Valmont 

0.5-1.5 0-14 Clay Loam & 0.6-2.0 0.16-0.20 6.6-7.5 2-4 Moderate 
. . Loam , . 

14-60 Gravelly Sand i20.0 

c l a y  Loam 

7-24 Clay 0.2-0.6 0.14-0.16 

2-4 LOW 

Moderate 

6.6-8.4 <2 High . . . .  . . . 
.. . 

24-60 Very Gravelly 2-6 0.07-0.09' 7.4-8.4 4-8 Low. 
Loam 

. .  erra ace - - - - - ' -  - - - - - - - - - - Prope r t i e s  a r e  t oo  v a r i a b l e  t o  be estimated - - . -  - - - ' -  - - - - - - - - - 

a Seasonal High. 
. .  .. 



. . Table A.5. F e a s i b i l i t y  of Various Engineering A c t i v i t i e s  

Type of Construct ion 
, .  I 

Pond Embankments Drainage f o r  . Terraces  & 
S o i l  . . ~ e ' s e r v o i : r  and Dikes Agr i cu l tu re  I r r i g a t i o n  Divers  i ons  

.Loveland. .High water High perme- . Rapid permeabi l i ty  Moderate i n t a k e  ' Deep c l a y  loam 
t ab le ;  r ap id  a b i l i t y  below . below 3 f  t; some r a t e ;  moderate over grave l ;  : 

permeabi l i ty  3 f t ;  medium o u t l e t  problems. water  capac i ty .  h igh  water  t a b l e ;  : 

below 3 f t .  t o  low shear  0-1% s lope .  
s t r eng th .  

Niwo t High water High perme- High water t ab l e ;  Low a v a i l a b l e  Shallow loam over 
t ab l e ;  r ap id  a b i l i t y ;  medium sub jec t  t o  f looding;  water capac i ty ;  g rave l ;  f looding  
permeabi l i ty  shear  s t r eng th ;  o u t l e t  problems. s u b j e c t  t o  i n  p laces .  
below s u r f a c e  good compaction. f l ood ing  . 
l a y e r .  

Valmont Slow perme- . F a i r  compaction Slow permeabi l i ty .  Cobbly su r f ace ;  Cobbly s u r f a c e  
a b i l i t y ;  and shear  moderate i n t a k e  l a y e r ;  1-5% slopes. ,  
1-3% s lopes .  s t r e n g t h  above r a t e ;  moderate 

, 2 f  t; high water cap,aci ty;  
'shear s t r e n g t h  1-5% s lopes .  
below 2 f t .  

Ter race  
Escarpment 

- - - - - - - - - - - - - -  Severe l i m i t a t i o n s  f o r  most a c t i v i t i e s  - - - - - - - - - - - - - - 



T a b l e  b.6. S i z e  D i s t r i b u t i o n  of S i t e  S o i l s  

.. . 
. . . .  Percentage  'Pass ing  S ieve  ' 

Depth <3" 
from 

Surface  8 4 110' . 1/40 ,8200 
S o i l  ( i n . )  .>3" .4.7.mm 2.0 mm 0.42 mm 0.074.mm 

Loveland 0-30 0-10 100 '100 85-100 50-80 
30-60 10-25 30-50 25-45 '15-30 . 0-5 

Niwot 0-14 0-10 I00  95-100 . 80-100 55-80 
14-60 -- go-ioo 60-70 30-40 0-5 

0- 7 0-15 80-95 75-95 6 5-80 50-65 

Valmont 7-24 , 5-15 85-95 65-95 60-85 50-80 
24-60 ,lo-20 35-50 25-35 20-30 10-20 

Te r r ace  - - - - - - - - - - -  No Data - - -' - - - - - - - i - 
Escarpment . 

T a b l e  A.7. S i r e  S o i l  A n a l y s i s  o f  Ongineer ing Uses 

S o i l  Road F i l l  Sand and Gravel Topsoil  

Loveland F a i r :  moderate Good below 3 f t .  . Fa i r :  Clay-loam t ex tu r e .  
shrink-swell  . . 
p o t e n t i a l .  

Niwot 

Valmont 

F a i r .  Good f o r  sand. F a i r :  . l imi ted  ma te r i a l ;  
clay-loam tex ture .  

Poor: high Poor: g r ave l  Poor: Clay-loam t ex tu r e ;  
shrink-swell  , below 2 f t .  l im i t ed  mater ia l .  
p u t e n t i a l  i n  
subso i l .  

Terrace - - - - - - -  ' Severe l i m i t a t i o n s  f o r  most uses  - - - - - - - - 
Escarpment 

Table A . 8 .   imitations of . , s i te  S o i l s  f o r  R e c r e a t i o n a l  Uses 

- 

Surface  
S o i l  Desc r i p t i on  Camp Area P i c n i c  Area Playground T r a i l s  

Loveland Clay loam o r  Moderate. Moderate. Moderate. Moderate. 
sandy c l a y  
loam su r f ace .  . . 

N iwo t Somewhat Moderate. Moderate. , Moderate t o  Moderate t o  
. poor ly  drained: ' .  ' severe .  severe .  

' . Valmont Clay ,loam Moderate. Modera.te. . Moderate., , Moderate. 
.. . 

Terrace  S teepy  rocky  Severe .  Severe. . Severe. Severe. 
-:' . Escarpment s l ope .  . . . . 

. . .  



APPENDIX B 

Water Qual i t y  Data for 
South Boulder Creek Park 

Project S i t e*  

*Data from South Boulder Creek Park: Environmental Impact Assessment, Flat- 
'iron Companies and City of Boulder, Colo. (April 1975) .  
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Tab.Te B.1. Wate'r Qua l i t y  Standards f o r  Colorado, Class  B-2 
(Adopted March 19, 1974) 

Substance/Property Qua l i t y  Standard 
-- 

Sett leabl 'e  S o l i d s  F ree  from 
F l o a t i n g  S o l i d s  F ree  -from 
Tas te ,  O'dor, Color F ree  from 
Toxic M a t e r i a l s  F ree  from 

O i l  and Grease Cause a f i l m  o r  o the r  d i s c o l o r a t i u ~ ~  

Radioac t ive  M a t e r i a l  Drinking water  s t anda rds  

Feca l  ~ o l i f o k  Bac t e r i a  Geometric mean of <1000/100. m i  from 5. samples 
i n  a .30-day pe r iod  

Turb id i ty .  No i n c r e a s e  of more than  10 J.T.U. 

Dissolved Oxygen . . - 3 

5 mg/l minimum 

Max. 9.0O.F; Max. change f o r  s t reams,  5°F; f o r  
l akes ,  3OF 

Table  B.2. Water Qua l i t y  ~ n a l ~ s ' i s  Resu l t s ,  Samples Taken 9-24-74 
(from EIA, 1974) 

South Boulder Creek 

' Above Below At 
Eldorado Eldorado Marsha l l  At E x i s t i n g  Dry Creek 

Ch ,a rac . t e r i s t i c  . . Spr ings  S p r i n g s  Road Turnpike Lake No. 2  Di tch  

F e c a l  Col i forms (per  100 c c )  ' 1 2  <2 <2 i 2  <2 4  
PH 7 .8  " '7.5 8 .0  7 .5  10.2 7.7 
T u r b i d i t y  (un*ts) 1 1 1 < 1  1' < 1 
I r r i g a t i o n  Q u a l i t y  Good Good Good Good Good Good 
Dissolved Oxygen (mgll)  4 .9  5 . 1  5 . 1  4.9 4.6 5.0 

. ~ o t a l  ~ i s s b l v e d  S o l i d s  (mgll)  68 120 110 130 50 5 130 
Suspended S o l i d s  (mgll)  8  <1 2  < 1 5 9  
O i l  and Grease (mg/l)  .. . . . 14 .  . 7.5 1 4  . . 12  11 1 2  
MB-AS (mg/l) c0 .5  <O. 5  <0.5 <O. 5  <O. 5  <0.5 
N i t r a t e  (mg/l) < 0 . 1  < 0 . 1  <O.l < 0 . 1  <0.1 < 0 . 1  

. Phosphate  (mg/l) <0 .1  . <0.3  0.2 0.3 0.2 0 . 1  
' Sodium, by f lame (mgll)  , < 1 < 1 < 1  < 1  27 < 1  

S u l f a t e  (mgll)  < 1 2.0 < 1  1 . 4  1 3  < 1 
Chlor ide  (mgll)  . < 4  < 4  < 4  <4 <4 < 4  
S o l u b l e  I r o n  (mgll)  <0.05 ' <0.05 <0.05 <0.05 c0 .05  <0.05 



Table B.3. Groundwater Analysis Results (from EIA, 1974) 
. . . .  

- - - -- - 

Well at 
Groundwater Residential Deepe 
from Site, Well Above Homesite, 

Characteristic 4/73 Site, 9/74 101 74 

PH 7.5 . 7.2 7.2 
Turbidity (units) -- < 1 3.2 
Dissolved Oxygen (mg/l) -- 5.0 2.0 
Total Dissolved Solids (mg/l) 710 210 198 

Suspended Solids (mg/l) 
Oils and ~rease. (mg/l) 
MB-AS (mg/l) 
Nitrate (mg/l) 

Phosphate (mg/l) 
Sodium (mg/l) . 
Sulfate (mg/l) 
Chloride (mgll) 

Soluble Iron (mg/l) 
Calcium (mg/l) 
Magnesium (mgll) 

. .  Carbonate (mg/l) 

Silicon Dioxide (mg/l) 
Flouride (mg/l) 
Copper (mg/l) 
Hexavalent Chromium (mg 11) : 

Cyanide (mgll) , 

. Lead (rngll) 
Selenium (mgll) 
Mercury (mg/l) 

Cadmium (mg/l) ' . . -- -- 0.001 
Arsenic (mg/l) -- -- C0.5 

-- -- Barium (mg / 1) . . <O. 1 
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. - APPEp/DIX B- 

' 

. . EXCERPT OF ORDI'NAIICE NO. 4070, CIT,Y OF BOULDER,  FEB. 23, i 9 7 6  

, . . ' AN ORDINANCE A N M E X I R G  T O  THE CITY OF 'BOULDER . 

CERTAIN TERRITORY, ZONING AND INCLUDING 
THE SAID TERRITORY IN A-E,,AGRICULTURAL-. 

. . ,. ESTABLISHED., AND ISSUING A .SPECIAL REVIEbl 
,. . USE IN PART OF SUCH TERRITORY FOR GRAVEL 

EXTRACTION AND RELATED ACTIVITIES THEREFORE,  
AMENDIIIG THE ZOi4IPIG DISTRICT MAP TO INCLUDE 
THE SAID TERRITORY IN THE ZONING DISTRICT ; 
HEREIKABOVE MENTIONED: AND SETTING FORTH 
DETAILS IN RELATION THERETO. 

Section 1. A public hearing was duly held i n  a l l  respects  according 
t o  4ar.1 before the City Council. on June 17,; 1976, and the  City Council 
considered the  evidence presented a t  the said hearing, and based there- 
on, the City Council, a s  contained i n  Resolution No. 186, found and does 
hereby f ind and determine: . t ha t  the  t e r r i t o r y  proposed f o r  annexation 
pursuant t o  the. Pet i t ion  f o r  Annexation meets' t he  appl icabl e requiremen-ts 
of C.R.S. 1973, 3 231-8-104 and 31-8-105, and fur ther ,  tha t :  

( a )  Not less than one-sixth of the  perimeter of the  t e r r i t o r y  
- . -proposed t o  be annexed is contiguolrs with the  City of Boulder. 

% .  

(b) The t e r r i t o r y  proposed t o  be annexed s.hares a community 
of i n t e r e s t  with t h s  City of Boulder, is urban o r  wil l  be urbanized i n .  
t he  near future,. is  integrated or capable of being integrated w i t h  the 
City of: Boulder. 

. (c)  1 1 n  establ  ishing the  boundaries p f  the  t e r r i t o r y  proposed ,, 

t o  be annexed, no land he ld  i n  ident ica l  ownership, whether consis t ing 
of one t r a c t  o r  parcel of real e s t a t e ,  o r  two o r  more contiguous t r a c t s  ' 

o r  parcels of real e s t a t e ,  has been divided in to  separate parts o r  
parcels  without the  written consent of the landowners thereof ,  unless 
such t rac ts .  o r  parcels a re  separat,ed by a dedicated s t , ree t ,  road, o r  
o ther  public way. 

2 . . . various appendices t o  the ordinance;, c i ted  herein, have been 
delete4 t o  reduce the  s i z e  of copy. 



( d )  In establishing the boundaries of the t e r r i to ry  proposed 
t o  be annexed, no land held i n  identical ownership, whether consisting 

.of  one t r a c t  or parcel of real es ta te ,  o r  two or  more contiguous t r ac t s  
o r  parcels of real es ta te ,  comprising twenty acres or more which, together 

. ' w i t h  the buildings and improvements situated thereon, have a valuation 
fo r  assessment i n  excess of $200,000 for ad valorem tax purposes for  the 
year next preceding the f i l i ng  of the peti t ion,  has been included w i t h i n  
the said t e r r i t o ry  vrithout the written consent of the landowners. 

t 

(e)  The te r r i to ry  proposed for  annexation does not include an . ' 

area included i n  another annexation proceeding involving the City of 
Boulder or a c i t y  other than the City of Bo.ulder. 

( f )  Inasmuch as the present proceedSngs are pursuant t o  a 
Peti t ion fo r  annexation, which peti t ion contains the signatures o f  a1 1. 
the  landowners involved, an  annexation election pursuant to 2 931- 
8-10: (2) and 31-8-112, C.R.S:1973, i s  not required. 

Section 2. The City Council i n  addition finds, .determines and 
concludes : 

(a )  The P1annin.g ~ 6 a r d  a f t e r  holding a public hearing has 
duly submitted t o  the Council an advisory report and reconmmdation f o r  
the annexation, A-E, Agri.cu1 tural-Establ ished, zoning, and special 
review use perni t for  the t e r r i to ry ,  and recommends affirmatively thereon; 

(b )  The area 'proposed f o r  annexation is i n  the inrcediate 
environs of the City and act iv i ty  on tiie.land should be subject t o  City 
control,  and annexation i s  therefore appropriate; 

(c) That a large portion of the area proposed for annexation 
has a gravel depos$t of h i g h  qua1 i ty.  I t  is now available fo r  extraction 
and there is a need for  gravel. I t  is a reasonable' certa-inty t ha t  the 
gravel will be extracted now or- in the future. , I t  is preferable to  
permit the extraction nopi rather than l a t e r  when the surrounding area. 
w i  11 have developed further; . . 

(d) The terms and .conditions on the special review use are  ' 

designed t o  minimize the impact upon the neighborhood and community a s  a 
who1 e; 

(e) The extractive use, and the open space use of the land 
a f t e r  reclamation, will be of optimum benefit t o  the landoxner, the 
neighborhood and surrounding area, and the community as  a whole; 

. . 

(f)  The zoning of the en t i r e  area being annexed 'is consistent 
eli t h  the planning therefor; 



(g) ~ ~ ~ i o v a l  i s  consistent w i t h  the pol icy of s t a t e  law t o  
see t h a t  commercial mineral deposits a r e  extracted and p u t  t o  beneficial ' 

use, and the land' then reclaimed; 

I (h) All documents necessary t o  protect the public i n t e r e s t  
have been executed and delivered and the City Council approves the same; 

f 4 0 ~ ,  THEREFORE, BE IT ORDAINED BY THE CITY C O ~ J N C I L  OF THE CITY O F  
BOULDER, COLORADO: 

Section 3. ' The following te r r i to ry ,  situated i n  the County of 
Boulder, State of Colorado, be, and the same hereby is ,  annexed t o ,  and 
included w i t h i n ,  the corporate boundaries of the City of Boulder: 

I (land description deleted) 

section 4. Chapter 37, "Land .Use Regulations," of the Revised Code 
of the. City. of Boulder; 1365, ' as amended, and the zoning d i s t r i c t  map 
forming a part  thereof, be, and the same hereby are ,  amended t o  zone and 
include the t e r r i to ry  described i n  Section 3 hereof froin i t s  present 
zoning t o  A-E, Agricultural -Establ ished, as  provided i n  Chapter 37. 

Section -5. Pursuant to Chapter 37, "Land Use Regulations," of the ,  
Revised Code of the City of Boulder, 1965, as amended, approval for  a 
special review use to  conduct an extract ive industry. i s  hereby granted, 
subject to  the conditions s e t  forth i n  Section 6 t h r o u g h  9, inclusive, 
on the fo l l  owing-descri bed 1 and: 

(land description de1 eted) 

Section 6. Conditions t o  \a!hich the Use \:ill Be Subject. 

6.1 Conditions Applicable t o  the Mining Process. 

Mining will be conducted i n  various geographical 
portions of the'premises, which geographical portions are  referred t o  as 
stages. Thevarious stages are  skt  for th  i n  Appendix A, (deleted .from 
this report).  Stage one will be the f i r s t  stage to be mined, and stage 
two north will follow, stage two south will follorlr stage two nor th ,  
stage three will follorv stage two s o u t h ,  stage four will foqlow stage 
three, and stage f ive  will follow stage four. 

1 
' , 6.1 .I, Elining to be Conducted i n  Stages. 



Mining and reclamation shal l  be conducted t o  
subs tant ia l  conpl e t ion t1i th in  each s tage before mining i s  comnenced *in 
any other  s tage;  except t h a t  operations preparatory t o  mining may be 
cormlenced .in the  next s tage when mining and reclamation i n  the previous 
s t age  a r e  within 180 days ,of s u b s t a n t i a l  compl etion. Such preparatory'  
operations include, but a r e  not limited' t o ,  trenching and the removal of  
overburden; The term "completion of mining" shal l  mean excavation of 
a l l  reasonably ava i lab le  sand and gravel w i t h i n  the area t o  be mined t o  
within e ight  inches above the underlying shale. Reclanlation sha l l  be 
deemed subs tan t i a l ly  completed when a1 1 grading, i n i t i a l  seeding and 
i n i t i a l  planting i n  t h a t  s tage have been completed, except f o r '  the 
construct ion,  seeding, and planting of landforms and areas  t o  he reclaimed 
by use of overburden from the next subsequent stage. I f  the  City tdlanager, 
w i t h  t he  concurrence of the  City Council, determines t h a t  mini'ng and 

. . 
reclamation on the preceding s tage  have not been subs tan t i a l ly  completed 
p r i o r  t o  the  commencement of mining on the  next s tage ,  the City Manager 
nay i s sue  a ''shutdown of operations" order a s  t o  t h i s  next s tage  i n  
accordance tri t h  paragraph 9.3 .3 '  t o  prevent any f u r t h e r  mining operat ions 
u n t i l  t he  subs tant ia l  completion of mining and recla~nat ion on the previous 
stage. 

Each s tage shal l  be mined and reclaimed i n  sequence, 
with reclamation of areas  mined, within the  s tages,  t o  be ca r r i ed  out  
a s  s e t  fo r th  i n  paragraph 6.2.1. Reclamation sha l l  occur concurrently 
with mining, t o  the extent  prac t ica l .  The term "reclamation" sha l l  mean 
and include. a l l  s teps ,  processes, a c t i v i t i e s  and r e s u l t s  s e t  f o r t h  i n  

I paragraphs 6.2.1 t o  6.2.4, inclusive,  plus construction of the improvements 
set f o r t h  i n  paragraph 6.10. Shogld the  reclamation of the preceeding 
s t age  not be proceeding i n  actordance w i t h  a l l  plans, timing and spec i f i ca t ions  
contained herein,  t h e  City Manager may i ssue  a "shut-down of operations" 

. . order  i n  accordance with paragraph 9 .3 .3  t o  prevent any fu r the r  mining 
I operations u n t i l  t he  reclamation on t h e  previous s tage is  brought in to  
I 
I conpl i ance . 

Pr io r  t o  the  cornencement o f  any mining or  preparatory 
operations i n  s tage  one, Flat i ron sha l l  completely construct  t h e  berm 
along the  Turnpike located i n  s tage one, according t o  t h e  plans and 

I spec i f ica t ions  s e t  fo r th  i n  paragraphs 6.2.1, 6.2.2 and in compliance 
w i t h  paragraph 6.2.4 The plant  and s e t t l i n g  ponds may be constructed on 
s tage  f i v e  p r io r  t o  the commencement o f  the mining on s tage  one. 



6.1.2 Timing.for f4ining. 

6.1.2.1 Time Limit fo r  In i t i a l  Construction. 

Construction of the plant ' s i t e ,  se t t l ing  ponds 
and the visual screening referred to  i n  paragraph 6.2.3 shall be commenced 
prior t o  the f i r s t  October 1s t  following 'approval of the use b.y special 
review and a l l  related permits o r  termhation of any 1 i t igat ion contesting 
the validi ty of same, whichever i s  l a te r .  

6.1.2.2 Time Limits f o r  Ea'ch Staae. 

Following a re  the time limits for  m i n i n g  on each stage: 

STAGE. 140. COMMEfICEMENT TIME . . 
COMP.LETION PERIOD . 

Not l a t e r  than 24 
months a f t e r  the 
commencement of 
construction on the 
plant s i t e  as  de- 
scribed i n  para- 
graph 6.1.2.1 

Not l a t e r  than 3 
years a f t e r  m i n i n g  
on stage one ivas 
commenced. . 

OPEN 

Not l a t e r  than 3 
years a f t e r  mining 
on stage one was 
commenced. 

t 

'OPEN 

OPEN , 

Not l a t e r  than 6 
years a f t e r  mining , 

on stage one was . :. 

commenced. 

Not l a t e r  than 3 
years a f t e r  mining on 
stage two south was 
commenced. 

Not l a t e r '  than 20 years 
a f t e r  m i n i n g  on stage 
one was commenced. 

Not l a t e r  than'20 years 
a f t e r  mining on stage 
one was commenced. 

Not l a t e r  than 20 years 
a f t e r  mining on stage 
one was commenced. 



6.1.2.3 Overall .Tine .Limit. 

Except a s  hereinafter  s e t  fo r th ,  
mining sha l l  be concluded not l a t e r  than 20 years a f t e r  mining on, s tage  
one was commenced. A1 1 equipment, s tockpi les  and plant  buildings sha l l  
be removed from the  prenises no l a t e r  than 22 years  a f t e r  mining on 
s tage one was commenced. Reclamation of the  premises shal l  .be promptly 
completed in accordance with paragraphs 5.2.1 and 6.2.2 of this p ~ r r n i t .  

I t  is understood t h a t  this permit i s  
expressly contingent upon issuance o f ,  and compl iance with, a1 1 appl icabl e 
s t a t e  permits w i t h  respect t o  each and every. s tage  of t h i s  proposal. 
Flat i ron sha l l  commence .ivmediately and d i l i g e n t l y  process t h e  appl icat ions 
f o r  a l l  such permits. 

6.1.2.4. ~ x t e n s i o n s  of Time--Market C ~ n d i  t i ons  

The time 1 imits ,contained herein a r e  
spec i f i c  a r ~ d  m u s t  be conforn~ed to ;  however, the  City recognizes t h a t  
market conditions bzyond F la t i ron ' s  control may prevent i t  from being 
able  t o  sell a l l  the  sand and gravel.  t o  be excavated from t h e  .premises, 
within 20 years  from the  commencement of mining on s tage one. There- 
fo re ,  the City Manager, with the  concurrence .of the City Council, upon 
pe t i t i on  by Flat i ron and presentation of s u f f i c i e n t  evidence of the  
conditions s e t  f o r t h  below, may g ran t  an extension of time during which 
the permitted use sha l l  be allowed f o r  the  mining and reclamation of 
s tages  two.. south, three ,  four o r  five' ,  but i n  no event shal l  t he  period 
of use be extended beyond two years  from mining and renioval termination 
da tes  a s  referred t o  in  paragraph 6.1.2.3 The City Council may, however, 
by motion o r  resolut ion,  grant  u p  t o  an additional three  years  beyond 
the sa id .  two years  on the  same terms and conditions. 

6.1.2.5 Conditions f o r  .Extension of Time. 

If l e s s  than 10.5 mill-ion tons of 
sand and gravel ,  escavated from Flat i ron p i t s  i n  ' the producti.on areas ,  
a r e  sold between January .I, 1976, and January 31, 1990, then Flat i ron 
sha l l  be granted an extension of 180 days f o r  each f u l l  350,000 tons by 
which the a.ctua1 s a l e  f igu re  is l e s s  than 10.5 mi l l ion ,  but i n  no event 
shal'l the period of use be extended by the  City Eianager w i t h  t h e  concurrence 
of the  City Council beyond two years  from mining and removal termination 
da tes  a s  re fer red  t o  i n  paragraph 6.1.2.3 The City Council may, however, 
by motion o r  reso lu t ion ,  grant up t o  an additional three  years  beyond 
the  said two years  on the  same terms and conditions. 



"Flat i ron pits'! as  used herein sha l l  be . 
defined as: sand o r  gravel deposits o r  niines now or  hereafter owned by 
.Flat i ron o r  leased by Flat i ron as  the  operator; the term "Flatiron" 
sha l l  include e n t i t i e s  controlled by o r  under comnon control by Flatiron. 

. . 

"Production area" as  used herein sha l l  be 
.described as  t h a t  portion of Boulder ,County, Colorado, lying between the  
county 1 ine on the. south' and tiest, on the north; and the  county l i n e  on 
the  coast. 

"Sand and gravel excavated and sold o r  
used from Flat i ron p i t s "  as ,used herein sha l l  include sand and gravel 
used or  sold as  p a r t  of concrete and road construction .or surfiicing 
materials  and asphal t  paving o r  o ther  products, a s  well a s  sand and 
gravel sold vr i  thout combination w i t h  other  materials. 

Nothing herein is intended t o  limit Fla t i ron ' s  . . ! . . 

.market area f o r  sand and/or gravel mined on the  premises, . $ ,  

. 3 

6.1.2'. 6 Extension of Time--Natural Ca.tastrophe. 

The City ~ a n a ~ e r ,  w i t h  the  concurrence of . . 

t h e  City Council, upon pe t i t ion  by Flat i ron and presentation 0.f s u f f i c i e n t  
evidence, nay extend the ,dates  by which Flatiron i s  required t o  complete I 

any i t e n  required herein because of delays caused by flood, f i r e ,  s t r i k e ,  
windstorm, war, c i v i l  disorder,  national o r  local emergency, inavai l ab i l  i.ty 
o f  fuel o r  mater ials ,  o r  other cause of catastrop,he beyond the reasonable,. . .! 

control o f .  Flat i ron,  i f  such delay af.fects the  premises. .In no event ' . I: 

s ha l l  t he  period of use be extended beyond two years from mining and 
renoval termination da,tes a s  referred t o  i n  paragraph 6.1.2.3. The City 
Council. may, however, by moti0.n o r  resolut ion,  grant  up t o  an additional 

I 
t h ree  years  beyond the said two years  on the  same terms and conditions. 

6.1.3 ~ e t h o d  of Mining. 

A l l  s tages  w i l l  be mined using a dry 
excavation process. Dry excavation and dewatering a r e  defined as  f o l l  ows: 

. . .Dry Excavation: Mining w i t h i n  a. s i t e  
having been dewatered. After s t r i p p i n g ,  t h e  p i t  run gravel is excavated 
by means of equipment working in to  the  unmined face  of gravel,  loaded 
in to  t rucks,  scrapers ,  o r  conveyor.system, and carr ied t o  the processing 
plant .  Gravel s t r a t a  is excavated down t o  w i t h i n  approximately 0.8 f e e t  
from underlying shale  so tha t  a t r a c t a b l e  running surface f o r  loaders 
and other  wheeled equip~nerlt can be maintained. 



Dewatering: Removal of ground water from 
gravel s t r a t a  by draining i t  in to  a peri-pheral dewatering trench. The 
trench is excavated below the gravel s t r a t a  in to  shale  and is sloped t o  
drain t o  one point,  o r  sump, where the  col lected water i s  pumped i n t o  
the  nearest receiving water body o r  used f o r  reclzrna.tion o r  d u s t  abatement. 
The dewatering trench "cuts of f"  the  flow of ground tiater in to  the  
mining s i t e  and a l loz~s  the  i n t e r i o r  t o  drain. 

. ~ 

Following the  compl.etion of m i n i n g  i n  each 
s tage,  .F la t i ron  sha l l  modify, a s  necessary, the dewatering f a c i  1 i t i e s  t o  
accomplish the  reclamation plan f o r  t h a t  stage. In no event and a t  no 
t i n e  sha l l  the  City be obligated t o  operate and/or maintain-and ground 
water pumps o r  pumping s t a t ion .  

6.2 Reclamation of Mined Area, and Visual Screenins  
o f  t he  / \re?s to be blined. 

Landforms t o  'be Completed ldithin Each 
Stage After Completion of 14ining b l i t h i n  
t h a t  Stage; Time Limits f o r  ~ o n p l e t i o y  
of Landforms. 

F la t i ron  shal l .  construct  within each 
s t age  i n  areas,  which have been mined,. those landforms descr.ibed i n  
Appendix .B (deleted from this repor t ) .  The landforins which a r e  -to be 
constructed on areas .on which mining has been completed as  of any 
Movemb~r 30 shal l  be constructed on o r  before the  fo1 lovling June 1 ; 
except for ' landforms on areas used a s  roads, landforms i n  areas which 
k r i l l  necessarily be disturbed by fu tu re  mining i n  the sane s tage,  and 
landforms which cannot be compl eted because the  necessary overburden 
must come from fu ture  mining within the  same o r  next s tage.  Landforms 
sha l l  be covered with topsoil  i n  the  manner and amount s e t  f o r t h  in  
paragraph 3 of "Planting Instruct ion.  f o r  Native Grass Areas" contained 
in Appendix C (deleted from t h i s  repor t ) .  All landforms shown i n  con- 
nection wi th .a  pa r t i cu la r  stage sha l l  be completed within 180 days a f t e r  
actual  completion of mining i n  t h a t  s tage,  or  180 days a f t e r  t h e  da te  
when mining i s  required t o  be completed i n  t h a t  s tage ( i f  mining has 
been commenced i n  t h a t  s t age ) ,  whichever sooner occurs. 

All completed landforms sha l l  be 
planted i n  accordance w i t h  paragraph 6.2.2. Flat i ron shal l  use i t s  bes t  
e f f o r t s  'and di l igence to .  ensure t h a t  mining i n  the  area of a p a r t i c u l a r  
landform i s  completed by November 30, so t h a t  landforms can he promptly 
constructed and planted i n  accordance with t h i s  paragraph.. 

' 

See paragraph .9.3.3 concerning shutdown 
o f  mining operations (and otlier sanctions) i f  reclamation requirements 
a r e  not met.. 



6.2.2. - Landscaping Materials to  be Planted 
Within Each Stage; Time f o r  Completion 
of Landscaping; Replacement of Plgnts 
Which do not Survive. 

F l a t i r on  sha l l .  supply and plant vii thin each 
stage which,has been mined and  on which landforms have been constructed, 
' the l'andscaping materials described i n  Appendix C. Flatiron and the 
City 14anager, or  his delegate, vri t h .  the coticurrence of the City counci 1 ,  
by mutal agreement, may vary the species t o  be originally planted or 
used as  a replacement i n  l igh t  of survival experience and ava i lab i l i ty  
of  the various species and hybrid species which may be developed. 
Landscaping materials shall be planted w i t h i n  the following time l imits:  
Landscaping materials which a re  t o  be planted on areas on which mining 
has been completed as of any November 30 shall be planted on o r  before 
the following June, 15; except fo r  material s t o  be planted on landforms 
which a re  n o t  required t o  be completed an that  June 15. 

A1 1 landscaping materials required to,  
be planted within a part icular  stage will be'planted on or before t ha t  . . 

June 15 which next succeeds the f i r s t  November 30 as .  of which m i n i n g  has 
been completed in the ,  particular stage. 

+ 

All t rees  and. shrubs which a r e  no t  
a l ive  or  have not "broken bud" on the f i r s t  June 16 which i s  more t h a n  . .. 
one year a f t e r  date of planting krill be replaced by Flatiron on or . , 

before the follovring June 16. Bare spots. i n  grass plantings which ex i s t  
on the f i r s t  March 30 v:hich is more than three months a f t e r  date  of 
planting shall be appropriately reseeded by Flatiron on or before the 2 

. .  , 
following June 16. Flatiron will make only one such replacement of any 
required t ree ,  shrub '  o r  grass planting. Flatiron will  instal  1 , operate 
and maintain an adequate drip i r r igat ion system i r r igat ing planted t rees  
and shrubs fo r  three years a f t e r  date of i n i t i a l  planting, t o  maintain 
v i t a l i t y  of t rees  and shrubs. All replacem2nts shall be of equal s ize  
as thos'e being replaced. k t  the end of the thr.ee-year period, Flatiron 
shall leave i n  place any buried piping which is p a r t  of the system, but 
shall have no further obligation t o  operate o r  maintain same. 

Replacements required pursuant t o  the 
preceding p a r a g r a p h  will .be of the same species and s i z e  as or ig inal ly  
required, unless mutually agreed by Flatiron and the City Manager rvi t h  
the concurrence of the City Council ; provided, however, t h a t  if  any 
juniperus virginiani scopulorum or p . j .  juniperus cheninsis p f i t ze r  is 
required t o  be replaced i n  stage one, Flatiron may replace juniperus 
virginiani scopulorum~ with any of the  follor.iing: ' cotton~:ood, Russian 
olive, green ash., or  ticw Mexico lucust; and may replaze p - j .  juniperus 
cheninsis pf i tzer  sh.rubs with a specimen of 'any of the  followitlg: 
chokecherry, smooth sumac; o r  skunkbush. . If Flatiron elects  not t o  
rep1 ace wi t h  evergreens, then the City I~lanager, t.ri t h  the concurrence of 
the City Council, shall .  determine which of the a1 ternate  species shall 
be used. Replaceiiler~ts shall be of a s ize  similar* to  t h a t  of the specimen 
being replaced. 



70 
I n  addition t o  the replacement require- 

ments s e t  forth abgve, Flatiron shall replace dead t rees  and shrubs so 
.as to  meet the follo:.iing 'requirement. On the. f i r s t  June 16 which i s  
more t h a n  three years a f t e r  the date when.mining i s  cornpleted i n  any 
stage, the number of t rees and shrubs required t o  be planted i n  t h a t  
stage which have "broken bud" shall be counted. I f ,  the number of t rees  
or shrubs k~hich have broken bud i s  l ess  than 80% of the number of t rees  
or shrubs required t o  be planted i n  that  stage, then Flatiron will 
replant the number of trees equal to  the deficiency from 803, and' i n  
addition, Flatiron will replant a number .of t rees \.rhich is equal t o  the 
deficiency from 80% mu1 tip1 ied by the percent of the to ta l  required 
t rees  which died a f t e r  planting or  hsd no t  broken bud a t  date of count. 
For example, i f  200 trees were required t o  be planted on a part icular  
stage, on date of count 140 t rees  had broken bud and 10 t rees  had 
previously died and b2en replaced, the Flatiron would replant tha t  
number of t rees  which is calculated a s  follows: 

Required Plantings: 200 

80% of required plantings: 160 

Trees which had broken bud 
on date of count: - 140 

Deficiency of Trees which 
had broken bud from 80% of 
those required: 2 0 

Percent of t rees  planted 
which previously died o r  
had n o t  broken bud on 
date of count: 

Had n o t  broken bud 
on date of count 60 

Previously died and 
were replaced: . . 

Total : 70 

70 is 35% of ,200,- the  
required number. 

35% of 20 ( the  deficiency 
from 80%) i s  7 1 

So to ta l  t rees  replanted 
would. be 20 plus 7 ,  or  2 7 



The number of shrubs t o  be replanted 'wi l l  be s imilar ly calculated. 

The replanting shal l  be accomplished on o r  
before t h a t  June 15' which next follow 'the June 16 when the count i s  t o  
be made. Flatiron may perform' any o r  a l l  of the replanting i n  .advance 
of the  date  \:/hen the count i s  t o  be made. Flatiron will choose which  
t r e e s  and shrubs a re  t o  be replaced i n  order t o  make the required 
number of replantings. 

See paragraph 9.3.3 concerning shutdown of 
mining operations i f  reclamation requirements a r e  not met. 

6.2.3 ' Visual . Screening. 

. 6.2.3.1 Screening along U.S. 36 

. P r i o r ' t o  commencement of preparatory 
operations . o r  mining vr i  t h i n  s tage  one, Flat i ron will construct the  berm 
on stage one described i n  Appendix B. The landforms sha.11 be. covered 
with suf f ic ient . topsoi1  which i s  removed i n  the  process of removing 
overburden. Flatiron krill plant  thereon the 1andscapi.ng material s 
described i n  Appendices B and C w i t h i n  the time limits hereinafter  s e t  
for th .  Flatiron and the  City Manager, o r  his delegate,  may, by mutual , 

agreement, vary the ;species t o  be o r ig ina l ly  planted o r  used a s  rep1 acements, 
i n  l i g h t  of survival experience and a v a i l a b i l i t y  of the various species 
and any hybrid species which may be developed. Construction wi l l  be 
completed pr ior  t o  conx2ncement of mining (except such nining a s  i s  
necessary f o r  consiruction of the landforms). A1 1 provisions of paragraph 

,6.2.2 r e l a t ing  t o  planting and replanting of landscaping materials  sha l l  
apply t o  t h e  landscaping requireinents o f . t h i s  paragraph 6.2.3.1. 

6.2.3.2 Screening of Hy View 'and 
Trantra Subdivisions. 

Upon the  wri t ten request of the  
City Manager, w i t h  the concurrence of the City .Council, Flat i ron will 
construct any one of the  following devices intended a s  a visual screen 
between the premises and Hy View Subdivision and Tantra Subdivision: 
( a )  a fence no more than 'seven f e e t  i n  height; constructed of wood, t o  
be reasonably maintained by Flat i ron so long as  mining is  being car r ied  
on w i t h i n  the  premises; o r  (b) an earthern berm. no more than' seven f e e t  
i n  height, which shal l  be planted t o  grass  i n  the  same manner a s  reclaimed 
areas which a re  t o  be planted t o  grass;  o r  (c) not more than t h i r t y .  
clumps of t r ees ,  i ~ i t h  no more than f i v e  t r e e s  per clump, each t r e e  t o  be 
not niore than 2" ca l ipe r  when planted, t r e e s  t o  be cottonwoods, Russian 
01 ives,  elms, o r  a mixture of sane. Flat i ron will    con st^-uct an. adequate 
d r ip  i r r iga t ion  system f o r  the t r e e s  and operate and maintain sane f o r  

. t h ree  years a f t e r  date of planting. Planting wil l  be performed i n  t h e  
san'ie manner as required f o r  planting of t r e e s  i n  areas t o  be reclainied. 



The visual screen wil l  be located 
on west boundary of the Flat i ron property where sane i s  inmediately e a s t  
of the  eas t e r ly  boundary of Lots Ten through Thirty,, Block One, Hy View 
Subdivision, and i m e d i a t e l y  e a s t  of the eastern boundary of same extended 
south 300 f e e t ,  'and on the west boundary of the F la t i ro r~  property where 
t h e  same i s  immediately e a s t  of the  e a s t  boundary of Tantra Subdivision, 
for  a dis tance of about 1,500 f e e t ,  o r  such l e s se r  area i s  designated by 
t h e  City Manager w i t h  the  concurrence of the City Council. 

6.2.4 Bonding of Landform Construction and 
Landscaping. 

P r io r  t o  cornmencem2nt of mining 
or preparatory operations i n  any s tage,  Flat i ron shall. provide t o  t h e  
City and pay the  premium f o r  a performa.nce.bond i n  the form se t  f o r t h  i n  
Appe~dix D (deleted from this repor t ) ,  o r  subs tant ia l ly  . s imi lar  form .. 

reasonably sa t i s f ac to ry  t o  the City Manager. The bond shal l  be issued by 
a sure ty  company authorized t o  do business i n  the S t a t e  'of Colorado, o r  . . 

other  sure ty  reasonably sa t i s f ac to ry  t o  the  City Manager of. t h e  City. 
The performance bond sha l l  cover a11 Fla t i ron ' s  obligations t o  conplete 
i t s  obligat ions pursuant t o  paragraphs 6.2.1 and 6.2.2 and t h e  appendices 
associated therewith. .The bond f o r  s tage  one sha l l  a l s o  cover F l a t i r o n ' s  
obl igat ions i n  paragraph 6.2.3 and appendix associated therewith. 

The amount o f  the bond sha l l  .be 
110 .percent of the  cos t  of construction of the improvements, including 
the  landforms and cos t  of purchasing and i n s t a l l i n g  the  d r ip  i r r i g a t i n g  
system, plus 15 percent of the  cos t  of purchasing and planting replacement 
mater ials ,  a s  estimated by an independent consulting engineer duly 
regis tered t o  prac t ice  i n  Colorado, proposed by Flat i ron and approved by 
the City Manager, which approval sha l l  not be unreasonably withheld. 
The City sha l l  conduct inspections of the  work a s  from time t o  time 
requested by .Flat i ron,  and shal l  authorize releases  o r  reduction i n  t h e  
amount of the  bond, cormensurate w i t h  the  proportion of the work completed. 
a t  the  time of the  inspec t ion .  

The bond may cover a period- of  
time l e s s  than the  maximum permissible time f o r  mining and reclaiming 
the s tage i n  question, but s ince the  bond obligation includes. any necessary, 
replant ing,  i t  sha l l  co.ntinue i n  s u f f i c i e n t  amount and time a f t e r  the  
i n i t i a l  planting of each s tage a s  set f o r t h  i n  .paragraph 6.2.2 t o  covsr 
replant ings,  and the  bond may be extended by payment of addi t ional  
premiums o r  providing of a subst i tuted bond. I f  no such extension o r  
subs t i tu t ion  is made, Flat i ron sha l l  be i n  de fau l t  under bond. 



6.3 - Process'ng, Sale and Removal of Extracted Matecia1.s 
Plant ~i tG; stock? 1 es ;  Accessory Uses'. 

6.3.1 . Plant Permitted. 

Flat i ron sha l l  be .permitted t o  
have and operate on stage f ive ,  equipment f o r  crushing, screening, 
sor t ing ,  washing, s tockpil ing,  weighing and loading extracted mater ia ls ,  
and such e q u i p ~ e n t  may include, a s  par t  thereof,  equipment f o r  the . 

ext rac t ian  of placer gold o r  other incidental materials associat ion w i t h  
t he  sand and gravel. Flat i ron sha l l  a l so  be permitted t o  protect  the  . 
plant  s i t e  ahd remove it from the  floodway with a dike pursuant t o  
paragraph 6.10.. F1a'tiro.n will  not process throilgh the plant on t h e  
prenises more than 15,000 tons  per year o f .ma te r i a l s  which a r e  hauled i n '  
from ovtside the premises, ,except f o r  materials excavated frorn t h e  
exis t ing  sancl and gravel mine now operated by Loveland Ready Hix, Inc., 
located 'inmediately south of the premises. 

Overburden will be s tr ipped from ' 
t he  plant  area t o  c rea te  a clean s i t e  f o r  the plant ,  . s tockpiles ,  and 
vehicular noveaent. T h i s  overburden wil l  be used along the north edge - 
of the  ,future lake s i t e  i n  stage one t o  construct the visual screen 
referred t o  i n  paragraph 6.2.3 Any remaining overburden will  be used i n  
s tage  f i v e  t o  provide a temporary flood control berm f o r  p r o t e c t i ~ n  of 
the plant  s i t e  during i t s  operation. 

I 6,. 3.2 S e t t l  i ng Ponds Permitted. 

Flat i ron shal l  be permitted t o  
'construct and operate s e t t l i n g  ponds on s tage f i v e  a s  'shown on Appendix 
B f o r  the  purposes of s e t t l i n g . o u t  sediment' from water used t o  wash , 

gravel o r  reduce dust. 

A dewatering trench will be 
constructed t o  drain the ground water from the  area of the s e t t l i n g  
pond. When dewatered, this area will be mined and mineral processed by 
a 'po r t ab le  plant  and stockpiled i n  the area established f o r  s tockpiles .  
T h i s  mined area will  then becoae the  s e t t l i n g  pond f o r  the  r e s t  of the  
mining operation. In i t i a l -  water f o r  washing, as  well as  a small amount 
of additional water required t o  make u p  f o r  water loss  during processing, 
will be provided from surface water r i g h t s  o r  ground waters now u t i l i z e d  
on the prerni ses. 

The s e t t l i n g  pond wi'll be drained 
as '  needed and deposited sediment excavated from i t s  bottom. The sediment 
may be used in constructing the  various landforms required by Appendix 
B. 



6.3.3 Stockpiles Permitted. 

.Stockpiles shall be permitted 
within stage f ive,  except for  stockpiles of material to  be used i n  the 
reclamation process on any stage, which stockpiles may be located on 
' t ha t  stage, and except tha t  until  completion of reclamation of stage . 
three, temporary or  "surge" stockpil es of unprocessed raw material. may 
be located i n  the southernmost 20 acres of stage three and the northern- 
most one-half. of stage four. Mining of stage two south will not be g 

comenced until  the stockpiles have been removed from stage three. 
Height of stockpiles shall be limited to  a maximum of 35 fee t .  No 
materials from off the premises will be stockpiled on th? premises, .' 

except materials .excavated from the existing sand and gravel mine now 
operated by Loveland Ready Mix, Inc., located immediately south of the 
premises . 

6.3.4 Accessory Uses Perrni t ted .  

Flatiron shall be permitted t o  
have and oper i te  w i t h i n  stage f ive , ' an  office (where sales of extracted 
material may be made), a scalehouse, a scale, and buildings f o r  .storing 
and maintaining equipment. 

6.3.5 . Fencing and Security Required. , 

Fencing and securi t y  shall  be 
provided as  described i n  Appendix E (deleted from this report) .  

6.3.6 S i t e  Plan Review Required. 

I .  A t  the t ime  tha t  the plant  
' design i s  completed, b u t  prior t'o the s t a r t  of construction of plant, 

Flatiron shall  submit plant drawings showing location and elevation, 
maximum height of ' a l l  fixed. buildings. and structures,  location of 
stockpiles and. permanent processing equipment, and de ta l l s  of proposed 
s i g n s  and lighting. 

The uses s e t  f o r t h . i n  paragraphs 
6.3.,1 to  6.3.5, inclusive, are  subject t o  a l l  City codes, ordinances, 
and regulations, a s  such .may be adopted and amended from time t o  time. 

The. special use review drawings 
dated I-lay, 1975, a s  revised on September 5, 1975, October 16, 1975, and 
November 26, 1975, comprise the s i t e  plan drawings fo r  this project 
concerning topography, land use, t r a f f i . c  and circulat ion systems, 
intersections w i t h  public rights-of-way, dedications, flood and drainage 
systems,. and general and detailed landscaping. 

. . 



6.4 Ai.r'Qua1ity. 

6.4.. 1 Air Oua1,i t v  15aintenance Procedures. 

- Roads from the plant s i t e  t o  be paved 
public road system will be paved or chip sealed and maintained i n  an 
appropriate manner. Roads from the stzge being mined to the plant s i t e ,  
and areas within the plant s i t e  which a r e  regularly traveled by vehicles, 
wil l  be adequately sprzyed w i t h  water d u r i n g  each working day, a t  l e a s t  
pr ior  t o  9:00 A.M., and again prior t o  1:03 P.M., so as t o  thoroughly 
wet the surface and prevent excessive dust enission, unless the surface 
is  already wet from natural precipitation, and unless the temperature a t  
the  time when spraying would occur is belotr freezing. 

Nater spray bars will be instal led and 
operated on crushing and screening equipment as follows. There will  be 
two adequate spray bars on the intake conveyor bel t  of the equipment 
( the  point a t  which ran material enters  the systen), one on each end of 
the be1 t. Spray bars krill be operated whenever the water content of the 
raw material i s  l e s s  than 7-1/2 (.075) percent, unless the teinperature 
a t  the t i ne  when spraying vrould occur is below freezing. Flatiron may 
make t e s t s  fo r  the purpose of demonstrating that  s ignif icant  dust is not 
generated a t  a lesser  water content t h a n  7-1/2 p2rcent and apply t o  the 
City Kanager (or  his delegate) fo r  a determination that  the lesser  
standard shall apply, which determination shall not be unreasonably 
withheld. 

6.4.2 Air Quality Standards. 

Flatiron shall comply a t  a l l '  times w i t h  
a l l  applicable s t a t e  2nd federal a i r  pollution regulations, and w i t h  the 
terms and requirements of the applicable "Fugitive ,Dust Emission Permit" 
as  issued by the Colorado Air Pollution Control Division, Department of 
Health, under terms of Regulation No. 1, Part 11. D.4, D.6,. D. 7, D.9, 
which s ta te :  

No land developer of a new, or  owner of .an existing 
. . construction o r  land development project shall 

- throughout the duration of the project,  disturb 
or contract or disturb by grading, excavating or  
depositing on more to ta l  surface area than f ive  (5)  
acres of land ( in the aggregate) unless abatement 
and preventive measures. as  out1 ined i n  Section 11. 
D.9 are  being met continually. 



Section I1 D:7: When a corndlaint of dust or  
fugit ive dust i s  registeredmwith the Division 
by a single complainant or  multiple complainants 
who al lege tha t  any dust or fugit ive dust obstructs 
o r  interferes with the reasonable and comfortable 
use of his or thei r  property, the Division shall 
investigate and i f  the Division finds tha t  such 
conditions ex i s t ,  the Division shall issue a 
c i t a t ion  to  the person or persons from whose land 
o r  ac t iv i ty  the objectionable emission emanates 
and shall require a fugi t ive  dust control plan 
containing reasonable control measures where 
appropriate according to  the abatement and 
preventive measures as  outlined i n  Section I1 D.9. 

Complaints regarding dust o r  fugit ive.  
dust may be. registered w i t h  the Boulder City-County a i r  pollution control 
o f f ice r  a t  the Boulder City-County Health Department. 

6.4.3 Air Qua1 i t y  Monitoring ~rocedures.  

In the  event that  complaints of dust 
o r  Tugitive dust a re  registered w i t h  the Colorado Air Pollution Control 
Division, City of Boulder, or Boulder City-County a i r  pollution control 
o f f ice rs ,  Flatiron shall, cooperate w i t h  the appropriate egency i n  t h e i r  

. invest igations of the scurce of the alleged ernissions,.as provided f o r  I i n  f?egula.tion No. 1; Part I1 D..7 - o f .  the Colorado Air Pollution Control 
Act . 

To contribute t o  t h i s  .investigation and 
provide quantitative data on d u s t  addi t ions  t o  the ambient a i r ,  F l a t i ron  
wi 11, upon formal request o f  the City of County, monitor the concentration 

I of airborne particulsrte matter a t  ,requested locations. Monitoring 
locations shall  be chosen to  provide representative samplings of a i r  
qua1 i ty. 

. " Monitoring will  be performed by high .. . . 
volume sampler u s i n g  the  approved EPA reference method. Results of the  
monitoring' will be transmitted to  the Boulder City-County .Health Department 
unt i l  the source of excess emissions i s  determined and appropriate 
remedies a r e  applied. 



6.4.4 'Cligh'b!inds. 
. . 

Flat i ron will in s t a l  1 and operate an 
anenoseter f o r  continuous measurement~and recording of wind s p e ~ d  a t  t h e  

.. plant  s i t e .  A t  any t i k 2  when the rnean wind speed, a s  determined v i sua l ly  
from the  recorded w i n d  speed t r ace  over the  most recent  10-minute period, 
exceeds 30 miles per hours, then rnining, ear th  moving, and haul ing of 
material's t o  the  plant s i t e  wil l  be s h u t  down w i t h i n  ' s tages one and two 

z north. Such operatiocs may be resuined only. when the  mean wind speed, 
deter%ined a s  above provided, has been l e s s  than 30 miles per hour f o r  a 
continuous period - of a t  1 eas t  30. minutes. .These provisions a r e  i n  
addi t ion t o  those contained i n  paragraph 9.3.. 3 .  

6.5 . Water Qua1 i ty. 

6.5.1 Water Quality Maintenance Procedures-- 
Mining Operations. < 

During dewatering operations required f o r  
t h e  dry mining process, ground water which i s  pumped o r  otherwise discharged 
f r o s  dewatering trenches may be discharged in to  South Boulder Creek. No I 

o the r  discharges krill bs made from areas  being mined (temporary erosion i 

may occur i n  the event of flooding, however). Oil ,  grease,  human wastes 
I 

o r  o ther  de le te r ious  substances sha l l  not be l e f t  on t h e  surface of t h e ,  
ground, o r  placed cn or  into the ground i n  such a fashion t h a t  they 
could en te r  the  ground water o r  be car r ied  in to  the stream o r  lake by 
surface o r  subsurface runoff. 

6.5.2 Water Oual i t v  Iiaintenance Procedures-- 
Plant Operations 

No discharges in to  -south Boulder Creek 
w i l l  be made from the  plarii s i t e  (temporary erosion may occur i n  t he  
event of flooding, however). Oil ,  grease,  human wastes o r  o ther  dele- 
t e r i o u s  substances sha l l  not be l e f t  on the  surface of the  ground, o r  
placed i n  the  ground i n  such a fashion t h a t  they could en ter  t h e  ground 
water o r  be car r ied  in to  the stream by surface o r  subsurface. runoff. . . 

The system f o r  washing extracted sands'' and 
gravels  and spraying of mater ials  being processed wi l l  cons i s t  of a 
s e r i e s  of s e t t l i n g  ponds and the  rec i rcu la t ion  of wash water i n  a closed 
system s o  t h a t  none of the  water is  discharged . d i r e c t l y  t o  South Boulder 
Creek. Deposited sediments wi 11 be periodical ly  removed froin the  
s e t t l i n g  ponds and nay be used . f o r  reclamation. 



6.5.3 Rater Qua1 i ty  . Monitoring Procedure. 

Monitoring of water qua1 i t y  will be done 
, a s  s e t  for th  i n  "Standard Methods of Examination of.'!ater and k!aste- 
water," l a s t e s t  edition or succeeding publication, published by the 
fmerican Pub1 i c  Health Association, o r  equivalent procedures. 

. . 

Results of this monitoring shall  be transmitted 
t o  the Boulder C i  ty-County. Health Department. , 

6.5.4 Water Qua1 i t y  Standards for a.11 Operations. 

.\later discharged into South Boulder Creek, 
excluding agri.cul tural waste water and storm runoff, will meet the  
fol owing standards: 

a )  The' se t t leable  sol i d s  i n  any water 
dfscharged in to  South Boulder Creek shall not 
exceed 0.5 m i l l i l i t e r s  per l i t e r  ( n l / l )  ( s i c )  

b) . Suspended sol ids (S. S. ), including 
.setteable sol ids,  shall not .exceed the fol  lowing 
l imi ts  a f t e r  the following dates, in,milligrams 
per. l i t e r  (mgll): 

.Date - S.S. - 

c) The turbidity in any m t e r  discharged . 

'. into Sotith Boulder Creek shall not exceed the  
following limits a f t e r  the following dates: - . 

Date - Turbidity 

July 1, 1975 . ' 25,Jackson U n i t s  
,July 1, 1978 20 Jackson Units 

d )  The color i n  any water discharged in to  
South Boulder Creek shall hot exceed the following 
limlits a f t e r  the  following.dates: 

. I  
' Date to1  or  

July 1, 1975 25 Unit's 
July 1, 1978 20 : U n i t s  



e) Total o i l  and grease i n  any water 
d.ischaryed into South Boulder Creek shall 
not  exceed 10 mg/l: 

The foregoing standards shall be interpreted 
a s  provided' by i-egul ations .of the Colorado Department of Health. 

. " . . 

Flatiron shall ins ta l l  a monitoring 'system 
i n  accordance with the principles s e t  for th  in Appendix F (deleted from 
this report) to observe the water quality of dischzrges from the  m i n i n g  
and reclamation operati.ons. The moni t o r i n g  program shall be approved i n  
adva+e bj, the 'City, which approval shall not be unreasonably withheld. 

~he ' s e  standards. are  to  be achieved by 
Flatiron regard1 ess  of compl ianc'e tri t h  paragraphs 6..5.1 a ~ d  6.5.2. . . - .  

These requirements are' i n  addition to ,  and 
not i n  1 ieu of ,  s t a t e  and/or feder dl water pol 1 ution .requirements, as 
such nay be establ ished or amended frog time t o  time, and should they 
be, or become, i n  confl ict  w i t h  s t a t e  or federal requirements the  more 
str ingent  sha l l ,  apply and,.. i f  no t  contained herein, a re  made subst i tu te  

. . herefor. 

6 . 6 .  Acoustical Control s. 
, . 

The City noise control ordinance (Section 21-14 of 
the city Code, as  amended from t i m e t o  time) and related sections,  o r  
any Succeeding sections of the Code,' shall  govern'.noise generated on the  
premises. .For purposes .of Sect.ion 21-14 (c)( l . ) ,  the "property on which 
noise source i s  located" shall include the property annexed and .set 
for th  i n  Section 3.  Areas shall cease . to  be included within the  "property". 
referred t o  i n  Section 21-14(c)(l)  when e i ther  construction of structures 
thereon is begun i n  compliance w i t h  Section 7 hereof, or the areas cease 
t o  be owned by Flatiron or  related en t i t i es .  

. . 
6.'7 "Traffic, Roads . . and Bridges'. 

Traffic and Roads w i t h i n  the .Plant  S i t e ,  . 
Mining Arezs and betw26n Fii n i n g  Areas .- 

and Polant and Stockpile Si tes .  

.Regular t r a f f i c  i n  the premises will  be 
res t r ic ted to  roadways which a r e  treated for  d u s t  control i n  ' the'  manner 
set forth i n  paragraph 6.4.1 Regular t r a f f i c  is tha t  vehicular rnovertient 

: which occurs on. nurnerou's ' occa,si~ons on each .day' between two we1 1 -defined ! points, such .- ' as  the place where mining : is  occurring and the stockpile 
* .  area. 

' . . , 



6.7.2 Roads Between Plant S i t e  and Public 
. . 

Throughfares. ' - 

Roads between plant s i tes  ,and pub1 i c  
.throughfares shal l  be located as  shown on Appendix G (deleted from this 
repor t )  and sha l l  be surfaced i n  the  manner' set for th  i n  paragraph 
6.4.1. 

6.7.3 Creek Crossing. 

A crossing across South Boulder Creek 
sha l l  be permitted o r  required i n  t he  discret ion of the  City Manager 
w i t h  the concurrence of the City Council. I f  required, i t  s h a l l  be 
constructed by Flat i ron,  as shown i n  Appendix H (deleted from t h i s  
repor t ) .  

6.7.4 In tersec t ions .  

Intersect ions ,.m Ajpendi x I '(deleted from 
t h i s  repor t )  will be constructed by F l a t i r o ~ i  a f t e r  review and' approval 
of the  in tersec t ion  plans, design and materiais by the  -City I4anager of 
h i s .  representative.  

6.7.5 Tra f f i c  onto Public Throughfares. 

In  view of possible congestion of Table 
Mesa Drive where t h e  haul road meets Table Kesa Drive/South Boulder 
Road, the  foliowing res t r i c t ions  a r e  imposed on trucks hauling material  
from the  premises over the h a u l  road which in te r sec t s  'Table t4esa Drive 
and the rea f t e r .  proceeding on Table Mesa Drive: 

Not more than 10 loaded s ingle  axle ,  
tandem, o r  dump trucks will  t ravel  the  route described above per  hour  
which f a l l s  w i t h i n  the periods between the  hours o f .  7:30 A.r.1. t o  8:30 
A.f.1. and 4:00 P.M. t o  5:30 P.M. Truck t r a f f i c  during these time shal l  
be spaced t o  t h a t  there  i s ' a  minimum interval  of a t  l e a s t  f i v e  minutes 
between trucks enter ing onto Table Mesa Drive. 

.6.8 Plant Operating Hours. 

Normal plant  operating hours will be from 7:30 A.M. 
t o  .6:30 P.M., Monday through Friday. 

Normal hours f o r  s a l e  of mater ials  .and hauling of 
mater ials  from plant s i t e .  t6  p u b l i c  s t r e e t s .  w i l l .  be from, 7:00 A.b1. t o  
6:30 P.P1., Plonday through Saturday. No vehicle in  excess of one-ton 
capacity will  be perni t t ed '  t o  enter  o r  leave the s i t e  on Saturday. 
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Normal hours fo r  mining and related.operations wi l l  
be from 7:30 P:M. to  6:30 P.M., Nonday t h r o u g h  Friday. 

Except as  provided below, the .operations referred to 
above (sa le  and haul iny of materials, plant operations and mining operations) 
will not be conducted between 6:30 P.f.1. and .7:00 A.M. 

Ilormal hours fo r  maintenance, repair and cleaning of 
buildings and equipment shall ,not be . restr icted ,so long as a1 1 ppl ' i -cable  
City ordinances are  conpl i id  with. 

Flatiron may operate a t  times other than normal 
hours tihenever reasonably necessitated by f i r e ,  flood, windstorm, c iv i  1 
disorder, or  local or national emergency, or  other casualty o r  emergency 
beyond the control 'of .  Flatiron, or  substantial r i sk  thereof. . In  such 
.event, Flatiron shall apply - t o  the City, Manager fo r  permission t o  operate 
. ou.tside the hours s e t  forth above, which. permission shall not be unreasonably 
withheld, considering the public health, safety and vr2lfare. In the 
event of i,mmediate hazard from flood, f i r e  o r  $rindstorm, Flatiron may 
proceed t o  operate outside t h s  hours s e t  forth above without f i r s t  . 

obtaining permission,. but shall apply f o r  permission as soon a s  practical.  

Flatiron may a lso  be given permission t o  operate a t  
times other than the required and normal hours herein s e t  fo r th  i n  the  
event of unusual schedul i n g  opera ti ons due t o  ,market conditions and the 
press of construction schedules. An application will be nlade by Flatiron 
fo r  the exception to the City 14anager. The except'ion will be granted- i f  
the City Planager and the City Council ' i n  t he i r  sole and absolute discret ion 
deem i t  appropriate . i n  the circumstances. 



6.9 \later .Distribution and Useage. - 

The water supply plan for  the reclairzed area shall  
be based on retaining water r ights  presently used for  pasture i r r iga t ion  
on the existing s i t e ,  and converting the i r  application t o  i r r iga t ion ,  
stream and 1 ake preservation and recreation. Stream deplztions v r i  11 be 
equated to h i s to r ic  depletion by balancing land use under c r i t i c a l  and 
average-year conditions. Water supply t c  maintain lake 1 eve1 s and 
circulat ion w i t h i n  the lzke system will be derived from ground water and 
surface runoff of portions of the area tr ibutary to  the s i t e ,  and from 
i r r igat ion water h is tor ical ly  used on the premises. In addition, some 
return flow fron i r r igat ion by water from the Dry Creek KO. 2 Ditch will  
be available t o  the lake. Inflow/outflow sudies fo r  the c r i t i c a l  period 
1953 through 1955 indicate tha t  suff ic ient  ground water and surface 
water runoff was available to  maintain an adequate ffow through of water 
in  the lake t o  be constructed i n  stage one. I t  is anticipated t h a t  i n  
periods of less  than average moisture, lake levels and marsh areas may 
decrease somewhat i n  accordance with the natural cycle comon t o  a semi- 
a r id  climate such as  exists  i n  Boulder, Colorado. l a t e r  use areas  will 
be balanced so there is  no net increase i n  stream depletion o r  adverse 
e f fec t  on other water rights.  Lake levels will be established and 
maintained so as t o  prevent signif icant  interference w i t h  h i s to r ic  
ground water flow patterns t o  South Boulder Creek or loss of water from 
South Boulder Creek t o  excavated areas. 

Dewatering operations during gravel extraction will 
be conducted i n  such a manner as t o  not in terfere  w i t h  wells on adjacent 
property. Flatiron shall instal  1 a n  approved noni toring system i n  
.accordance w i t h  paragraph 6.5.4 to determine whether i t s  operations a r e  
adversely affecting such elel 1 s. The monitoring system shall be appro-~ed 
i n  advance by the City, which approval may not be unreasonably withheld. 
In the event the monitoring system indicates any signif icant  adverse 
e f fec t  on any exist ing,  off -s i te  wells, Flatiron shall  irraediatcly take 
appropriate measures t o  insure and sustain the affected water level in 
those wells. 

Dewatering; m i n i n g  and reclamstion will r e s u l t  i n  
periodic or  permanent lowering of ground water levels i n  areas mined and 
i n  some areas adjacent to' those mined. 

A11 necessary measures as shown on Appendices B and 
H (deleted from t h i s  report) ,  including construction of inpervious. areas 
and shale layers on embankment slopes, will be undertaken to  cor'rect any 
s ignif icant  adverse effect  on water levels i n  S o u t h  Boulder Creek. 
Underground flow and leakage from the main lake will be reduced by 
construction as shown on Appendices B and J (deleted froin'this repor't). 



The Dry Creek No. 2 Ditch will be relocated i n  
accordance w i t h  Appendices B and K (deleted from this report),  subject  
. to approval by the ditch company. 

A portion of the water historical ly used on the  
premises will be used for  irastiing of sand. and gravel and d u s t  control 
measures. . . 

6.10 Flood Control and Drai'naqe. 

The historic flow pattern.s o f  South Boulder 'Creek 
ani( Dry. Creek No. .2 Ditch downstream of the s i t e '  and adjacent t o  the 
s i t e  krill riot be signif icantly al tered by the mining and reclamation 
ac t iv i t i es .  Grave] excavations and f inal  land configurations t r i l l  
create temporary flood storage tha t  will moderate peak f l ~ o d  flows. A 
ser ies .  of channels, ponds and lakes .:.rill carry ground water from the  
reclaimed l z n d  areas t o  South Boulder Creek. Mining and plant f a c i l i t i e s ,  
including stockpiles, will be pqaced above the 100-year flood elevation 
o r  protected by berms. None of the on-site ac t i v i t i e s  will add' to 
debris accumulation d u r i n g  flooding. 

Flatiron shall construct, as  part o f  the reclamation 
of the relevant stages, .the following structural improvenmts as  shown , 

on Appendices B and K: The lot1 f1or.r discharge and overflew sp i l l~ rays  
fo r  each of the two ponds and lake, the lake berm, intern29 drainage 
f ac i l  t i e s  ( b u t  no culvert crossings or crossings over overf 1 ow s t ructures)  ; 
the Dry Creek Ditch relocations, the flood diversion dikes and the  drain 
in le ts .  Structural improvements as part .of the drainage plan include, 
only those improvements o r  f a c i l i t i e s  necessary fo r  flood control o r  . ' ,  

drai  nags?. 

A tempordry flood control measure i s  a protect ive 
dike. around the plant s i t e  and wash water s e t t l  i n g  ponds to  remove then 
from 'the 100-year flood plain. The Dry Creek No. 2 Ditch will require a 
temporary relocation during the early stages unti l  completion of the  
nor th  and west lake berms, and .will then be relocated by Flatiron t o  i ts 
permanent position a s  sho~vn i n  Appendices B and K. 



Sec t.icjn 7. Restrictions and Requirements on Adjacent Property. 

7.1 Restrictions on Construction of Structures 
on Adjacent Property. 

No applications and pla'ns fo r  construction of new 
structures will be processed on the property described on Appendix L 
(deleted from this report) ,  u n t i  1 completion of m i n i n g  and reclamation 
on stage two north. No applications and plans fo r  construction of new 
'structures will be processed on the property described on Appendix M 
(deleted from t h i s  report) ,  u.ntil completion of min ing  and reclamation 
of stage two north. No applications and plans fo r  construction of new 
structures will be processed on the property described on Appendix N 
(deleted from this report) ,  u n t i  1 completion of m i n i n g  and reclamation 
o f .  stage two south. 

Roads described herein, a1 terat ions of the contour 
of the land and flood control or drainage f a c i l i t i e s  shall not be deemed 
t o  be structures. 

7.2 Recl amation of Adjacent Areas>. 

On o r  before June 15 which follows granting of t h i s  
approval by 45 or  rcore, Flatiron will plant Foothills Mix grass seed on 
the area described i n  Appendix 0 (deleted from th i s  , report) ,  except f o r  
areas then covered by stockpiles of material, roadways, and areas used 
f o r  loading and renova1 of stockpiled material. \!hen stockpiled mat- 
e r i a l  have been removed, Flatiron will similarly .plant remaining un- 
planted arezs on the f i r s t  June 15 which follows such remov,al by 20 days 
o r  more. Bare spots which ex i s t  on the f i r s t  March 30 which is  more 
than three months a f t e r  date of planting will be appropriately reseeded 
by Flatiron on or before the following June 16. 

The a i r  qua1 i t y  maintenance procedures s e t  ' forth i n  
paragraph 6.4.1 shall apply to the area described in Appendix 0 u n t i l  
reclaimed as  above described. 

7:3 Irrigation of Deepe Farm Site. 

Dur.ing dewatering and mining of 'stage four, Flatiron 
wil l  adequately i r r i ga t e  the t rees  and shrubs on the Deepe fa rm.s i t e .  



Section 8. . Insurance. 

lJiti1 completion of a l l  m i n i n g  and reclamation, 
Flatiron will name t h k  City as an additional insured on i t s  public 
l i ab i l  i t y  insurance policies with regard t o  the subject property, which 
policies shall  -be made ava'ilable to the City fdanagcr. Said policies 
shall have -coverage and 1 imi t s  reasonably acceptable t o  the City I4ana- 
ger., and i n  any event, l imits  no less  than $500,000 per person, per 
accident. 

section '9. Enforcement of the  Conditions ' of the  Approval . 
. . 

9.1 Conditions of Approval t o ' be  Par t ,o f  the Zoning 
Map and Ordinance Applicable t o  the Premises. 

The conditions imposed herein upon the use ,permitted 
a re  imposed under the provisions of Section. 37-402(d), 37-402(f) 'and 37- 
403(b) of the City Code, are a part  of the s i t e  plan of the premises, 
and become a part of the zoning map and zoning ordinance applicable t o  . $ 

the premises pursuant t o  Section 37-402(h) of the City Code. . ., 
" ';. + : 
, .f7 

9 . 2  Inspections of the Premises. . ,I; . 
,;. 

.( . 

.. .: 
9.2.1 ' Regular Annual Inspections. 

.. . 0. 

The City Manager of his delegate shall  make t; 3; 
.. .f , . p! 

regular,' annual inspections of the premises between telay 15 and June ,l6 I ,.s3. 

; '9, C.. 

of each year and adivse Flatiron of any deficiencies n,oted and the , . ',:i 
3 ,  ,.. 
' , ';'> 

resul ts  of the inspection shall be made available t o  t h e  City council , 

I.2 : 
t .  

and th5 pub1 i c; 

9.2.2 ' Discretionary Inspections. 

"~pon.compl'aint of any c i t i zen ,  or upon the 
in i t i a t i ve  o f  t h e  Citytlanager, the City Manager of his delegate o r  
representa tfves of the Boulder C i  ty-County Heal t h Departm~nt may inspect 
the premises a t  any time. 

9.2.3 ' l n s p e c t i o ~ s  fo r  Purposes of   el ease 
from Bonds. 

.. . Upon request of Flatiron, the City Manager o r  
h is  delegate shall ,  promptly inspect rec1,aimed areas f o r  purposes of 
determining .whether any bond should be released i n  whole o r  i n  pa r t  (see 
paragraph 6.2.4). 



Until completion of a l l  mining and reclamation, 
Flatiron will name the City as an additional insured on i ts  public 
1 i ab i l  i ty  insurance p ~ l  i c i e s  w i t h  regard t o  the subject property, which 
policies shall be made available to  the City Idanager, Said policies 
shall  have coverzge and l imi ts  reasonably acceptable to  the City f4ana- 
ger,  and i n  any event, l imi ts  no less  than $500,000 per person, per 
accident. 

Section 9. Enforcement of the Conditions of the Approval. 

9.1 Conditions of Approval t o  be Part of the Zoning 
I+ap and Ordinance Ap.pl icable t o  t h p  Premises.. 

The. conditions imposed herein upon the use permitted; 
a r e  imposed under the provisions of Section 37-402(d), 37-402(f) and 37- 
403(b) of the City Code, a re  a part of the ' s i t e  plan of the premises, 
and become a par t  of the zoning map and zoning ordinance applicable t o  
the premises jjursuant to  Section 37-402(h) of the City Code. 

9.2 Inspections of the Premises. 

9.2.1 Regular Annual Inspections. 

The City Manager of his delegzte shall  make 
regular,  annual inspections of the premises between /.lay 15 and June 16 
of each year and adivse Flatiron of any deficiencies noted and the 
resu l t s  of the inspection shall be made available t o  the City Council 
and the  pub1 ic.  

9.2.2 Di,scretionary Inspections. 

Upon complaint of any c i t izen,  or  upon the 
i n i t i a t i v e  of the City Manager, the City Nanager of his delegate o r  
representatives of the Boulder City-County. Health Department may inspect 
the premises a t  any time. 

9.2.3 Inspections f o r  Purposes of Re1 ease 
from bonds. 

Upon request of Flatiron, the City Manager o r  
his delegate shall promptly inspect reclaimed areas for  purposes of 
determining whether any bond should be released i n  whole or i n  par t  (see 
paragraph 6.2.4). 



. I 9 . 3  - Sanctions . - .- - . . - fo r  - Violations -.- -. . of Conditions. 

Fines, 
- .  - 

Fines f o r  violat ion of any of the conditions 
imposed by this approval may be imposed under Sections 37-901 and 
37-902 a@ re la ted  provisions of the C i ty  Code, .as from time t o  time 
arnended o r  siperseded, such f ines  t o  be imposed in  the same manner a s  
f i n e s  f o r  ,other violat ions of t h e  zoning ordinance. 

9-3,2 -. Injunctive - - . -  Re1 . . i ef .  

The City may seek in junct ive  r e l i e f  aga ins t  any 
v io la t ion  of any of the  conditions imposed by this approval under Section 
37-901 ( a )  ( 4 )  and ( f )  and related provisions of the  City Code, a s  from 
t i n e  t o  time amended, such injunct ive r e l i e f  t o  be obtained i n  the same 
manner a s  injunctive r e l i e f  f o r  other  violat ions of the zoning ordinance. 

9.3.3 Shutdown of Operations. 
- .  

In the event of a violat ion of any of t h e  
conditions s e t  fo r th  herein which by i t s  nature is  continuous (such a s  
but not limited t o  f a i l u r e  t o  properly perform reclamation within required 
t i n 2  l i m i t s ,  mislocation of a plant  s i t e ,  or  f a i l u r e  t o  i n s t a l l  proper 
dust-control equipment), the City Manager, upon receiving the  concurrence 
of the City Council, may order sorce o r  a l l  of t he  operations on t h e  
premises t o  be s h u t  down, i n  t he  following manner: The City Manager 
sha l l  hold a hearing on the proposed shutdokin, a t  v;hich Flat i ron s h a l l  
be permitted t o  present evidence and cross-examine vritnesses. F la t i ron  
sha l l  be given a wri t ten notice of the  hearing a t  l e a s t  20 days i n  
advance of the  hearing. This notice sha l l  s t a t e  w i t h  p a r t i c u l a r i t y  t h e  
alleged violat ion or  violat ions which will be raised a t  the hearing. 
Testimony a t  the hearing shall  be given under oath. In the event t h a t  
the  City Manager determines upon substant ial  competent evidence t h a t  a 
continuing violat ion ex i s t s ,  the  City Blanager, upon receiving the  con- 
currrence of the City Council, may order the offending portion of the  
operations or any relevant portion thereof shut down unti l  t he  v io la t ion  
is corrected. In the  event of a violat ion which cons is t s  of f a i l u r e  o f  
Flat i ron t o  comply w i t h  i t s  obligations t o  construct landforms o r  d r i p  
i r r i g a t i o n  systems o r  plant o r  replace landscaping materials,  mining 
operations may be shut down u n t i l  t he  violat ion is  corrected. Work 
necessary to  correct  the violation may proceed, however. In the  event  
of a continuing violat ion which cons t i tu tes  an imnediate and ser ious  
th rea t  of bodily injury,  damage to  public health o r  sa te ty ,  unforeseen 
environmental impact o r  property darnage, the 20-day notice need not be 
given and tile City Elanager will not need the concurrence of the  City 
Council, and only such notice need not be given and the City t~lanager 
will  not need the concurrence of the City Council, and only such no t i ce  
wed be given as i s  reajorlable i n  view of  the n~t .urc o f  the t h r e a t  of 
bodily injury,  damage t o  p~ibl i c  heal t h  o r  safety,  itnfol-eseen environnlental 
ic:?act o r  property dan~age.  



Any shutdown pu r su~n t  ' to  this paragraph sha l l  n o t  
a l t e r  the time. schedule s e t  forth i n  paragraph 6.1.2.. 

These provisions are  i n  addition t o  those 
contained i n .  .paragraph 6.4.4. 

.9.3.4 Provisions and Sanctions not Exclusive. 

Nothing ' herein shaql operate to re1 ease o r  
excuse Flatiron from complying w i t h  the provisions of the Revised Code . .- 

of the City of Boulder, 1965, a s  amended, and as i t  may be arnended from. 
time t o  time. In' the event tha t  Flatiron violates any provision of the  
Code which gives r i s e  t o  civi'l or  criminal remedies different  from 
those set for th  i n  paragraphs 7.3.1 t o  7.3.3, inclusive, the City may 
e lec t  t o  proceed under this permit o r  under the relevant section o r  
sect:ons of the Code. 

Section 10. Such part only of said Chapter 37, "Land Use Regulations," 
o f  t h 2  Revised Code of the 'City of Boulder, 1965, as  amended, i n  con f l i c t  
herewith, be, and the same hereby is, superseded. 

S.ection. 11. I t  is the intention hereof t h a t  t h i s  ordinance not be . . 

severable. Therefore, should any part  of parts hereof be f o r  any reason 
held t o  be invalid, such shall defeat the ent i re  ordinance,. 

. . 

Section 12. The City Council finds t ha t  th i s  ordinance is  necessary 
t o  and for  the benefit of the public in te res t ,  public health, safe ty  and 
welfare; under Charter Section 18 (a )  i t  is deemed by the City Council 
t ha t  publication be by t i t l e  of the ordinance only together w i t h  a shor t  
out1 ine of topics therein arid a statement that  the published t e x t  is 
available f o r  public inspection snd acquistion i n  the office o f  the City 
C l  erk. 

(Attesting and signatures omitted) 



, .  , . APPENDIX C 

- .  . EXCERPT FROrl CLEAR CREEK COUNTY ZONIP!G RULES 
AND DESCRIPTIVE REGULATIOI.IS, 

PHILLIPS, BRANDT, REDDICK,' CONSULTANTS 

Section 17. M-1 MINING OlJE DISTRICT 
. . .  

A. USE REGULATION .. 

. . . . 

No building or land shall be'use'd and no building shall be herea.fter 
. . . . 

erected, converted or structurally a1 tered, unless otherwise provide:d 

herein, except for one or more OF the folloviing iises; 

1. Any use specifically required for the mining, prospecting, 

exploring, milling and/or placering of mineral resources uponproperty ."- 
defined by a patented mining. claim or mill site, or identified b y  a . . . ;, :-* , I. \. . .;:. . "2 

4 :* 

location certificate , recorded in the County Clerk and Recorder's ,Off ice, 
f 

- .  

all as represented by maps approved by the Board of County Comaissioners.. 4 ! 
i ,  .f.: 
. . ~5 

2. Any . use . specifically required for the mining, prospecting, 

exploring, mil 1 ing and/or pl acering of m.inera1 resources upon propert1 

or adjacent to property defined in Section 17 A. 1. above and classified 

according to Section 25 C. 15, or upon property identified by a location 

certificate and classified according to Section 25 C. 15. 

' 3. , Such other uses which are not more detrimental to the highest 

and best uses of land in said district than .are the uses hereinbefore 

enumerated. 

B. HEIGHT REGULATION 

None. 



C. AREA REGULATIOPI . . 

Property abutting Rejidential Uses Subject t o  the proviiions of 

Section 25 C. 12. No use causing an objectionable' odor, noise o r  d u s t  . ' 

shall  be. permitted w i t h i n '  f ive  hundred (500) f ee t  o f  t h e  property boundary 

of:  (1) a residence existing as of September 20. 1976; (2 )  property 

- fo r  which a residential  building has been issued on o r  before 

September 20, 1976; o r  (3) a residential  subdivision which has received 

f i na l  p l a t  approval on o r  before September 20, 1976. 
. . I 




