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FOREWORD 

This report i s  one of six undertaken this year in the Department of 
Geography a t  the University of Colorado. I t  has become almost a tradition 
for  the graduate seminar i n  land use to in i t i a te  a project i n  the local 
area in cooperation with an agency of the Boulder community on either the 
municipal or  coanty level, sometimes both. 

These studies achieve a number of objectives. The participating stu- 
dents undertake a rea l i s t i c  project which they are abie to plan, execute, 
and publish w i t h i n  the brief span of one senester. Also, these studies pro- 
vide new information for  municipal and county off ic ia ls  and citizen groups 
concerned with planning and guiding the growth and development of the City 
of Boulder and Boulder County. In short, these are professional trafning 
exercises for  graduate geographers and are a serious e f for t  i n  providing 
new planning perspectives i n  the interest of pub1 i c  service. 

In respcnse t o  a suggestion by the Natural Areas Committee of the 
University of Colorado, the land use seminar elected to study and analyze 
a number of natural s i t es  in the Boulder Valley. The group was also joined 
i n  the endeavor by the graduate f ield seminar of the Department of Geog- 
raphy. $a 

The cooperative base within the Boulder community was wider than usual 
this  year. The s i t e s  chosen for  study seemed to have potential for a 
variety of uses beyond thei r present development. These includes i nstruc- 
tian of pub1 i c school and university students, sc ient i f ic  research, recrea- 
tion, greenbelt, and open space. The graduate students involved worked in 
cooperation w i t h  the resident property owners, the Parks and Recreation De- 
partment and the Planning Office of the City of Boulder, the Department of 
Developvent and the Parks and Open Space Advisory Committee of Boulder 
County, the Gouider and Longmont Offices of the Soil Conservation Service, 
the Science Oirector o f  the Boulder Valley RE-2 School District,  the 
Planning Office and the Natural Areas Comnittee of the University of 
Colorado, and the Denver Regional Council of Governments, 

Sometimes the graduate researchers f e l t  that  they would have liked to 
pursue certain themes in greater depth i f  there had been more time available. 
Nonetheless, they join me in expressing the hope that this report pro- 
vides informative insights on n fascinating part of Boulder County. 

The various chapters which appear in this  study were originally sub- 
mi tted as special reports by the individual s indicated. They represent 
the endeavors and views of the authors and in no way should be interpreted 
as the off ic ia l  views of the Department of Geoqraphy or any other cooperating 
agency o r  crgani zation previously mentioned. Because of th is  independence 
from off ic ia l  views, the participants i n  this project are especially grate- 
ful t o  the Graduate School o f  the University of Cclorsdo, the City o f  



Boulder, the Boulder County Commissioners, the Boulder Val ley RE-2 
School Dis t r ic t  and the University of Colorado Foundation fo r  sharing 
the costs of p r i n t i n g  th i s  report. 

T h i s  i s  the col lect ive and individual e f f o r t  of a group of dedicated 
geographers concerned about the  qual i ty  of the local enviroment and i t s  
attendant stresses.  Boulder County residents,  students, and local of f ic ia l  s 
may gain understanding from this report tha t  w i  11 a s s i s t  them i n  the i r  
e f fo r t s  to  perpetuate the Boulder area as a pleasant and a t t r ac t ive  place 
t o  live. 

Donald D, NacPhail , Ph.D. 
Professor of Geography 

Boulder, Colorado 
June, '1970 
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CHAPTER 1. INTRODUCTION 

Michael R. T r i p p ,  William G, Callahan, and Manik Hwang 

This report represents a cmprehensive evaluation of Valmont Dike 
and i t s  imediate environs as  a potential natural area study site. 

Valrnont Dike, rising approximatsly 200 feet  above the surrounding 
terrain 4 miles east-northeast of Boulder, Colorado, has long been a 
prominent landnark in the Boulder area. Originally, the series of elon- 
gated hillocks were referred t o  as Valmont Buttes, b u t  the term "dike" 
i s  rare geologically correct since the core of Valmont Dike -- the reason 
for i t s  topographic prominence -- i s  porptlyri t i c  ~ a s a l  t whf ch thrusts 
i t s  way upward through the overlying beds of sedimentary materials to  
solidiry as an igneous intrusive. 

I 

To refer t o  Valrnont O i  ke as a "natural area study siteit  imp1 ies t h a t  
the area offers unusual or unique attributes and amenities. Certainly 
the Dike's geologic structure i s  o f  special interest, as arc the varied 
vegetation zones i t  harbors, and the vantage point i t  offers for observing 
the surrounding landscape. In being offered such opportunities for study 
and experience, students f i nd the immediacy and real i ty of di rect contact 

a w i t h  the Dike b o t h  stimulatjng and informative. Such considerations strongly 
suggest that Valmont C-ike's "highest and best use" is  to remain in a rela- 
tively undeveloped state, be in^ always avai 1 abl e to interested parties and 
study groups from various University departments as we1 1 as to others 
similarly oriented. 

Five teams of students have shared responsibility for compiling and 
presenting the material i n  this report. Included are,  chapters dealing with 
historical and current aspects of the area's physical environment, land 
use, land ownership and  tenure, and land economics. Considerations of how 
this area miaht be secured and maintained as a natu~al area study s i t e  are 
treated i n  the Conclusion. 



FIG. 1A Location of VaImont Dike  Area 
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CHAPTER 2. AN ENVIRONMENTAL SURVEY 

Scott  Mernitz, George R. Greenbank and Helen L. Young 

Location 

Valmont Dike i s  located approximately 4 miles northeast of Boulder, 
Colorado. A buffer area surrounding the dike will  also be considered i n  
t h i s  survey because of the interesting contrasts t o  be made w i t h  the dike 
i t s e l f  i n  terns of vegetation, r e l i e f ,  and land use. All of Sections 
22 and 23, T 1 N, R 70 W were surveyed. Portions of Sections 26 and 27, 
d i rec t ly  south of S e c t i o ~ s  22 and 23, will be included in the cadastral 
and land use chapters of this report, 

Topography 

The general physiographic province i n  which Valmont Dike i s  located 
i s  the Denver Basin, a la rse  sync1 inal trough within the Northern eolorado 
Piedmont. The overall topography consists of a ser ies  of broad, shallow 
valleys w i t h  gently sloping s ides ,  plateaus and mesas capped by r e s i s t an t  
materials,  and stream terraces and floodplains. 

In order to  adequately understand and evaluate the topography of 
Valmont Dike, i t s  genesis must be considered. Horizontal beds of sedi- 
ments deposited during Cretaceous time (135 a i l  1 ion to  65 million years 
ago) are  thick successions of predominantly marine-origin s i l t s  and sedi- 
ments l a id  down adjacent to  or  i n  an advancing sea (Knight? .1964). The 
only v i s ib l e  sedimentary outcrop o f  t h i s  type i n  the vicini ty  of the dike 
i s  the Pierre  formation which i s  composed of dark gray shales and shaly 
sandstones. I n  the northern foothi7ls of the Front Range, the Pierre 
reaches a thickness of approximately 8,000 f e e t  ( G r i f f i t t s ,  1949). 

A vert ical  igneous intrust ion of Tert iary time, Valmont Dike cuts 
through the Pierre bedding planes a t  a r i g h t  angle (Figure 1) .  The dike, 
now exposed a t  the surface, forms a prominent east-west ridge extending 
f o r  a mile immediately south of the town of Valmont. Further to  the eas t ,  
there a re  small rock outcrops extending f o r  another mile. The dike out- 
crop along the top of the ridge i s  about 2f3-feetwjde while a t  i t s  
western end a 40 to  50 f e e t  width i s  exposed. These exposures provide 
excellent cross-sections of the rock comprising the dike. The highest 
par t  of the dike r i s e s  over 200 f e e t  above the floodplain. 

Dark gray, macrocrystal 1 i ne basalt  comprises the dike. Crystal s of 
plagioclase feldspar and olivine give the basal t  i t s  porphyritic texture. 
The Pierre shale bedrock has been par t ia l ly  metamorphosed a t  i t s  contact 
w i t h  the igneous intrusive.  This resul tant  rock i s  not a true s l a t e ,  b u t  
i s  cal led hornfel s , a fine-grained non-schi s tose metamorphic. 



CROSS SECTION 
O F  

VALMONT DsKE 
SHOWING BEDROCK STRUCTURE 

-4 PIERRE SHALE 

1-1 BASALT PORPHYRY 

] HORNFELS - Part ia l ly  metamorphosed shale 

FIG. l a  



Valniont Dike provides i n t e r e s t i n g  examples o f  weathering. F i r s t ,  the 
b a s a l t  d ike,  being much more r e s i s t a n t  than the  f r i a b l e  shales, stands 
h i g h  above the  f l o o d p l a i n .  O r i g i n a l l y  the  d i ke  was completely covered by 
sha le  bedrock, b u t  through t ime i t  has w i ths tood t h e  e ros i ve  power o f  t he  
elements ( e s p e c i a l l y  Boulder Creek). Consequently, i t s  cover has been re-  
moved w i t h o u t  t h e  d i ke  being removed i t s e l f .  The d ike  i s  marked by 
j o i n t i n g  -- a s e r i e s  o f  rock f r a c t u r e s  v e r t i c a l  and t ransverse t o  t h e  
bedding plane. 

The n o r t h  s lope of the  dike, dropping ab rup t l y  t o  the  f l oodp la in ,  i s  
much steeper t!?an t h e  south s lope which i s  g e n t l y  i nc l i ned .  Both slopes 
a r e  covered w i t h  fragments o f  t h e  d ike,  p rov id ing  a good f i e l d  example o f  
mass wast ing, A remnant o f  a  gravel-capped stream may be e a s i l y  viewed 
i n  a road c u t  southeast of the f l u o r s n a r  m i l l  on the  southern slope. 

Thc P i e r r e  i s  n o t  a good aqu i fe r ,  and there  i s  no t race  o f  ground- 
water  i n  the  i n t r u s i v e  i t s e l f .  The surrounding te r races i n  Sect ions 22 
a ~ d  23 do con ta in  ground water tab les .  The P i e r r e  format ion i s  conducive 
t o  sur face water  r e t e n t i c n ,  therefpre,  the  rese rvo i r s  sou.th o f  t he  d i k e  
do n o t  s u f f e r  from water seepage, 

Vegetat ion 

The topography also acts  as a c o n t r o l  on the type o f  vegeta t ion  
found on the  d ike .  Four a c e s  o f  vegetat ion are  recognized due t o  t h e  
e f f e c t  o f  topography: the  south slope, the  r idgetop,  the  nor th- fac ing  
s lope a long t h e  r i dge ,  and the  n o r t h  slope o f  t a l u s  blocks, shrub t h i c k e t s  
and grassland. 

e 
Tile steeper, shaded n o r t h  s lope supports more rock -c l i ng ing  p lan ts ,  

such as mosses, fe rns  and l ichens,  Examples o f  fe rns  inc lude:  qolden 
a s t e r  (C s t o ~ t e r i s  montana de L-marck) , and c l u b  moss (L  cooodiacea spp.). 
R e p r e s m i l n g t h e m ~ t s e  genera are present: Tor* G r i m i a  
and Hedwi i a. Covering the  rocks a re  a number o f  c r m  i c  ens : + 77 Rino i na, i i~~ isocarpon ,  4 c a ~ c ~ ~ o r a  ?s.rmel i a ,  Dematocar on, and Umbil i c a r i a .  
i T I T 7 - e  above 5ener-3 - - - - h - $ e ~ -  a re  GOO osentat ives -----%T o i  a roc  -c rev ice  f l o r a .  
The lower part o f  t h e  n o r t h  s lope i s  dominated by shrub t h i c k e t s  o f  w i l d  
plum (Prunus an;erf cana ! la rsha l l  ) and o ther  woody p lan ts .  .- 

Due t o  more exposure t o  d i r e c t  sun l i gh t ,  the rSdgetop a ~ d  the  south- 
fac ing  s lope have a  d i F f e r e n t  vegeta t iona l  character  than does the  n o r t h  
slope. The r<dge%op supports a sca t te red  cover o f  w0od.y l a n t s  i n c l u d i n g  
t h e  w i l d  p l  ilrn and the sand cherry (Prunus Linnaesu ! , w i l d  c u r r a n t  
(Ribes t r i s t e  Pa l l as ) ,  skunkbush (~hustri N u t t a l l ) ,  and several  
heFbaceous species. The south s l o ~ o n t a i n s  ? i t t !e  i n t e r e s t i n g  veqeta- 
t i o n .  I t  tias bean a l t e r e d  by the  presence of man ( t h e  f l u o r s p a r  m i l l  and 
t h e  b r i c k  y a r d  a re  1 ocated here). I n  places where the d is turbance has 
been m i n i p a l  the  n a t i v e  grass cover o f  t h e  dominant b lue  g rama (Bouteloua 

r a c i l i s  H.B.K) i s  w e l l  developed. Amon the  n a t i v e  species are  the 
~ C J  : p r a i r i e  sage ( A r t e n i s i z  spp.j, Spanish bayonet (Yucca alauca 
N u t t a l l ) ,  and t h e  p r i c k l y  pear cactus ( Jpun t ia  pol acantha ~ a w o r t h ) . A  
few weedy species o f  mosses (Bryum spp.)- r n  -%T- t e ense grass. 



A very rugged terrain on the dike i t se l f  permits only a hardy vege- 
tation cover. The soil i s  thin and rocky, and not suitable for  agricul- 
ture. Valmont Dike and i t s  vegetation are quite durable. They would not 
suffer from f ie ld  trips into the area. 

The effect  of manos presence i n  the study area i s  especially notice- 
able due to the presence of the fluorspar mill adjacent to the dike on 
the west, south and east  sides. Some definite effects on the biota, 
namely the lack of native vegetation on the slope, may be noted. On the 
basis of th is  environmental survey, i t  i s  recommended that  the area be 
established as a natural s i t e  by interested parties. Valmont Dike is 
unique geologically as a Tertiary intrusive into sedimentary rock. There 
i s  also biological interest  i n  the form of vegetation and exposure. 
Distance from Boulder (approximately 4 miles) prcvi des easy access fo r  
public school and university students. A responsible party should ac- 
quire control o f  the dike and the imediate adjacent area before man 
destroys or  a l t e r s  a unique and valuable natural feature, 
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CHAPTER 3, HISTORY AND LAND USE 

Manik Hwang and Gary A. t leaslet 

In t roduc t ion  

The Valrnont D i k e  area has been the scene o f  a c o l o r f u l  p a r t  o f  
Boulder Val l e y ' s  h i s t o r i c a l  cl.to1 ut ion.  A1 though the topography i s  r e l a -  
t i v e l y  un-impressive when compared t o  the s p e c t a c ~ l a r  Front  Range t o  the  
west, t he  ear ly  ~ h i t e  s e t t l e r s  i n  t h i s  area  found the landscape aesthet i -  
c a l l y  p leasing ncnetheiess, Tho t r a n s i t i o n  o f  land use pat terns i n  t h i s  
area r e f l e c t s  the heavy impact o f  these whi te s e t t l e r s  on the land i n  
the 173 years t h a t  have occbpied and used the area. 

t l i  s t o r i  cal Land Use 

Thc regian was c r i g i z a l ! ~  used by the Arapahoes and the Utes as a 
campground, hunting ar2a  and b u r i a l  s i te .  Ear l y  h i s t o r i c a l  accounts t e l l  
o f  the a n t e l o ~ e  roundup he ld  i n  the v i c i n i t y  o f  Valmont Dike i n  1360, the 
1 a s t  o f  i t s  k i nd  before the Arapahoes were moved t o  Oklahoma. Another ac- 
count describes a b u r i a l  grcund w i t h  15 t o  20 mounds which was located 
south o f  the d ike  (Lark in,  i958). The Boulder Creek f l oodp la i n  adjacent 
t o  the d ike  was a natura l  area f o r  hunting, camping and replenishing sup- 
p l ies ,  I n  these ea r l y  days, the only other v i s i t o r s  t o  the area were 
occasional trappers who d i d  1 i t t l e  t o  modify the natural  surroundings. 

I n  1859 a par ty  o f  miners a r r i ved  i n  the area, and a f t e r  convincing 
the Inaians o f  t h e j r  peaceful in tent ions,  made a base camp f o r  explora- 
"lion i n t o  tne mountains t o  the west f o r  go ld  and s i l ve r .  One o f  the 
par ty ,  Thomas Aiken, l a t e r  tcok up farming on some land c lose t o  the dike. 
Thus, the firc;t whi te sc t t l enen t  began about 1860. The farmers who 
l a t e r  a r r f  vcd sc: d t h e i r  produce t o  the miners who were i n  the mountain 
mining camps. Service cei l ters were establ ished which competed w i t h  each 
o ther  f o r  the business g f  the miners. 

The farmers, usins i r r i g a t i o n  pract ices,  and p lant ing the f e r t i l e  
terraces and f loodpla in ,  had exce l len t  crops f o r  the f i r s t  few years. 
Wheat was the main crop grown a1 though the fanners a lso grew f r u i t s  and 
vegetables, ad jus t ing  t h e i r  crops t o  the demands o f  t h e i r  customers. 
Wi th in  a few shor t  years, the Valmont area had become a t h r i v i n g  ag r i cu l -  
t u r a l  comuni ty ,  More people began t o  move i n t o  the v i c i n i t y .  

Thomas Jonec, cne o f  the f i r s t  residents o f  the area, b u i l t  a la rge  
home which served as a stage coach stop and inn. Judge A. D. A l len  and 
h i s  son made a p l a t  o f  Valmont i n  1865, l ay ing  ou t  st reets,  lets and 
a l l e y s  (F igure 2 ) .  "The p l a t  Included three blacksmith shops, two general 
stores,  one hardware store,  two hotels,  a school, two churches and the 
o f f i ces  o f  three doctors." I n  add i t i on  the town had three saloons on the 
west end, the area being re fer red t c  as "Devi ls  Row" (~ames). 





a Curing this period of time the area was experiencing Indlan trouble. 
The Indians, angered by the broken promises o f  the whites and the csn- 
tinual infringement of t h e i r  lands, began to  raid white settlements. As 
a r e su l t ,  Fort Chambers, bu i l t  on the farm of George W. Chambers i n  1864 
and located a short  distance from Valmont, was used by Company D of the 
Third Colorado Regiment o f  Volunteers as a training s i t e .  Fort Chambers 
was a sod-brick fo r t i f i ca t ion ,  measuring 100 by 200 f e e t ,  w i t h  walls 2 
f ee t  thick. 

The ccmpany, composed of local men from Valmont, Boulder and the sur- 
rounding srea,  l a t e r  tuck piirt i n  the ba t t les  which eliminated the Indian 
threa t  once and for  a? 1. The ,qost famoiis, o r  infamous, ba t t l e  was fought 
a t  Sand Creek, about 30 miles north of Lamar in Kiowa County, and i s  
referred to  as the "Sand Creek Eassacre," By 1868 the Indian threa t  was 
gone i n  the Ya la~n t  area. 

By the l a t e  1 8 6 0 ~ ~  Valmont had becane a riva: t o  nearby Boulder, 
actually outnumbering Boulder i n  population f o r  a period of time. The 
City of Vzlrnont had organized the VaTrnont Presbyterian Church i n  the home 
of l4rs. P o  A. Brookfield in 1863 and had bu i i t  the f i r s t  church buildin; 
i n  1856, A~other  church began in Vslmont, the Congregational Church ,  
but i t  la ter  bu i l t  i t s  f a z f l i t i e s  in  Boulder. In addition, a newspacer 
known as the Valnant Bulletin had originated: Edited and published by 
D. G. Scwten and Dr. H. W.. m i e n ,  the f i r s t  issue was dated January 1 , 
1866. 

a A calorful story of ehe demise of t h i s  pzper i s  included i n  some 
of the hf s tor ica l  accounts o f  the Boulder area (Bixby, 1880). Apparently 
some of the residents o f  nearby eoulder resented Valmont having i t s  own 
newspaper, 2nd so hatched a plan which would a l l ev ia t e  the problem. . 

Cn t h 2  evening o f  April 1,  1967 Mr. Scctiten was entertained by friends 
a t  a ?oca' saloon. In the meantime, the hand-operated printing press was 
hijacked and brought to Boufder to  be used by the proposed Bonlder Valle 
News, - i h l k ~ ~ r .  Scolrt2n sobered !:n and realized what had happene w e apparently 
gave i n  aria took a job v , i t h  312 Nesis,  In the meantime, Dr. A1 len had been 
pa id  a handsome fez  ($32)  t o  m o v m s  paper to  Boulder. Thus ,  Boulder 
gained a newspaper mernight,  

?his incident, and the fa i lu re  o f  Valmont t o  obtain the t ransfer  of 
the county sea t  f r m  Boulder, seemed to mark the beginning of a gradual 
s h i f t  sf ac t iv i ty  away f r o m  Valmont toward Boulder. A t  this time,there 
were about 300 residents i n  the immediate vicinf ty of Valmont, 

Although more and more acreage was p u t  in to  wheat in the 1870s, t h e  
yields  gradually diminished as s o i l s  were depleted. S t i l l  the Boulder 
Valley was known 3s an important wheat growing area. An ear ly s e t t l e r  by 
the name of John 2e Baker b u i l t  a f k ~ u r  mfil a t  the e x t e r n  end of the 
dike, u s j n ~  water frcn Boulder Creek as the source of power, According 
t o  a newspsper clipping, the mill d i d  a thriving business and sold the 
f lou r  fo r  a high price (Valmont Material). 

a Another crop grawn beci~use of loca! demand was barley. The barley 
was used by the Eouider Brewing Company i n  Lh2 brewing of beer, Cheese 



a lso  afforded an industr ia l  bas?. The f i r s t  cheese factory in the county 
was established i n  Valmont in t h ?  spring of 1877. The factory was run by 
C.  W. Hayden, a cheese-maker from Jefferson Cognty, Wisconsin (Bixby, 1880). 

The 1870s a l so  brought the railroads in to  the area. Valmont was 
chosen f o r  a right-of-way i n  1873. The l i n e  began operating on April 22, 
1873. The Union Pacif ic  Railroad, r u n n i n g  through Valmont and on to  
Boulder, served the functiogs of shipping beef, f lour  and wheat in both 
direct ions;  serving the mining in i e res t s  to  t h e  west; and providing trans- 
portation as the demand increased. H i t h  the rai l road came a post of f ice  
and a rai l road s t a t ion ,  both o f  which remained for  a number of years. 

\Jalmcnt's c iv i c  s p i r i t  dsclined as a nilmber of ac t iv i t i e s  shif ted to- 
ward Boulder. However, newspaper clippirigs r e c ~ r d  instances of large 
Fourth o f  July col ebrat i  ons vii t h  band concerts, pub3 i c speakers, dances 
and a1 1 -day picnics (Vainiont Ma terf a1 ) . 

In the l a t e  1870s basalt  was quarried from the west end of the dike. 
The basa l t  was brought down from the t o p  o f  the  d i k e  by means of a con- 
veyor be l t  attached t o  a t a i l  wooden tower; i t  was then cut and shipped k;? 
t r a in  to  Decver. The mi11 closed i n  1901 and was dismantled i n  1910 
(Schooland, 1967). Later basalt  was collected by local pecpie and loaded 
onto f r e igh t  cars. The railroads used the rock f o r  the i r  railroad beds 
tha t  led to  the mountain mining communities (see Fig.  12, pp. 38-39). 

Another feature which w3s located i n  the v ic in i ty  of the dike was a 
gold and s i l v e r  stamp mill. I t  was constructed on the south slope of 
the dike i n  1898, and i t  had a capacity of processing 250 tons of ore per 
day (Crossen, 1962). The stamp mil 1 was ?mated  adjacent t o  the dike so 
t h a t  the grzvi ty flowof water could be u t i l ized  in  the processing of the 
ore. Disposing of the t a i l i ngs  was rz la t ive ly  easy from th is  location. 
Finally,  a rai?road spur was nzarby, f a c i l i t a t i n g  shipment of the ores. 

I n  the ear ly 1900s, the area around the dike was used fc r  two other 
purposes. F i r s t ,  famzrs  uszd nuch of the 1 and for  grazi ng horses, 
c a t t l e  and sheep, while f-am,fng nuch of the remainder. The second use of 
the zrea invo?v?d the lakes t o  t h e  south of the d i k e ;  Leggett Reservoir, 
then cal led Cwens Lake, was tised f c r  boating and picnicking by the local 
populace. Cottages were located around one end of the lake. - Colorado 
and Southern t r a ins  from Denver and Boulder stopped here regularly, making 
i t  a popular r e so r t  and recreation area. 

Around 1915,gravel was mined from an old stream bed lying on h i g h  ground 
to  the south of the dike and soutwest of the Valmont cemetary. The 
gravel was crushed a t  the s i t e  hnd carried by wagon t o  be used for  road 
surfacing. Later, gravel was a l so  nined i n  the floodplain area n o ~ t h  of 
the dike, where the  Sawhill Lakes are  presently located. A5 the use of 
ready-mix concrete i ncreased , the excavation o f  gravel a1 so inc~eased.  
The Flatiron Paving Ccrnpany estimates tha t  i t  h a s  taken out approximately 
two million tons of gravel from t h i s  area since 1930. 

Another use of the area imed ia t e ly  adjacent t o  the dike began in 
191 5 when the Colorado Brick Ccmpany purchased the 1 and where the 01 d 



basalt  quarry had once stood. The I~ricks were ciade from the sflales lying 
adjacent to the basal t ,  and marketed in Doulcie:.., Denver and the surrouflding 
vicini ty .  Up to  1950,the cumpany used clays taken solely from the dike 
area. However, now only 20 per cent of the i r  c!ay i s  derived from the 
dike. Tile brick factory expanded i t s  f a c i l i t i e s  i n  1952. I t  currently 
makes about one and one-fourth m i l  -brf cks per year, 

In 1924, the Pub1 i c  Service Ccxpany purchased the property around the 
lakes to  the south of the dike and bu i l t  a power plant. The area was 
a t t r ac t ive  to  the comvany because large amounts of water were needed to 
cool the generators. In addition, the growth of the area had created a 
need for  a local scurce of e?ec t r i c  power, r ~ d ~  from nearby coal mines 
provided the heat froir: crhich the e lec t r ic ' ty  i s  ~enera ted .  

I n  1961,the power plant was incraeased ir, size. To provide more water 
for  cooling, Valmont No. 3 Reservoir was crnat2d by means o f  ear th- f i l l  
danis. Gravel and earth fo r  the dams here ta:cen frcm the south edge of 
the dike. The to ta l  area of the L;ir?e lakes i s  about 518 acres. A t  pre- 
sent ,  sorile of the water i s  being used f o r  i r r igzt ior :  purposes further east. 

Currently t5e southern lakes arca i s  bnfcg leased by the  Cc'iorado 
Department of Cs~iie, Fish and Parkr as a geeec nesting preserve. No other 
uses are a! lcwed in t h e  ares ,  Is: the  past, there has been pressure brought 
to  bear cn the Public Service Conoa~y to  al?ow fishing i n  t h e i r  lakes, but 
the company has  thus f a r  refused permission. 

Another industrial  ac t iv i ty  began operation on the southern edge of 
the dike in 9935, A small gold mil! began opsrating, b u t  lasted only two 
years before rjoing bankrupt. In 1937, zhe s i t e  vas then used a s  a fluorspar 
processing nii Sl by two partners frcm the Boglder area. They, i n  t u r n ,  
were bought out by Lhe A71 5ed Chemical Con7any i n  1.3A1, which used the mill 
to  prcJcess f 1 rrorspar from the curl Sngton %fie n s a r  Jarnestown. The mil 1 
r a k e r  fluorspa)- into ca1z:un Fluoride, and t h e n  ships i t  by r a i l  t o  the 
west ccast ,  The mi13 was locatad on the edge o f  the dika because of the 
advantages af using gravity [Tow in the processing of the fluorspar,  due 
to  the ea:? 5s dfspcsirq ~f the tajlings, and kcause  of the railroad spur 
whicn gave access zc s k f p r n e ~ t  o f  t h?  product. Currently the company pro- 
duces about 45 t.o 50 tsns c f  ca'l c?um Fluoride per day. 

t7 rccent use o f  the area adjacent to  the 5;-avel p i t s  on the north has 
beer; the rernoval of topsoil .  Thjs has beer! i n  Yesponse t o  the rapid ex- 
pansion of residerttial areas where poor sof ls  ex i s t ,  I: i s  estimated tha t  
ahout 2Q0 thousand ccb ic  yards of t o ~ s z i l  havs been removed from the area 
and sold f o r  use in these newly-built res ident ial  areas (Lsrkin, 1962). 

The f l ~ o d p l a i n  area to  the north and e a s t  o f  the dike, called the 
Sawhill Lakes, i s  now being made into a recreation area. The Department 
of Gar:~e, Fisti end Parks purchased ouch o f  t h e  ar2a f n 1966 for  hunting 
and fishing, Some h a t i n g ,  swiming, and c a n ~ i n g  are  also found in the area, 

Today, about 211 t ha t  i s  l e f t  c f  the once thriving cornunity c f  
Valni~nt -is the Valniont Prssbyterian Chiirch and 1 '  residences. Only one 
road winds through the tcwn anu a dirt  road c ~ n n e c t s  the north par t  of 
the town with a county road. For a numbsr o f  year: the d ike  has been o f  
i n t e r e s t  t o  geology 2nd geocrsphy students, b u t  the  53wn i t s e i f  has nearly 
disappeared. 
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Present Land Use 

Today, the Valmont Dike ares  i s  one the edge of the rapidly growing 
c i t y  of Boulder, Because o f  Boulder's rapid population growth, the 
his tor ical  s i t e  of Valmont i s  slowly disappearing as res ident ia l -  and in- 
dus tri a1 encroachment occurs. 

Present land use revolves mainly around nine categories (See Table 1.). 
The only areas  of Residential land use are  found along the north s ide  of 
Valmont Road. A t r a i l e r  court i s  iocated i n  the San Largo area,  covering 
about 32 acres;  there  ars approximately 209 t r a i l e r s  housing about 1,300 
people. 

TABLE 1, INDEX TO LAiXD USE CLASSIF!CATIGil CATEGORIES 

Resi aent ial  
Single Family Owelling 
Kobile Home Dwelling 

Cmmerci a1 
Retai 1 Business 

Professianal Services 
Industri  a1 

Primary Ksnafacturi ng 
U t i l i t i e s  

E lec t r i c i ty  and Gas 
Pub1 i c and Quasi -Pub1 i c  

Cenetary 
Church 

Parks ana Recreation 
O p w  space park and 
recreation areas 

Agricultural 
Crop production 
Pasture, grazing 1 and 

Vacant 
River bottom 1 and 
Water area 

Numerical 
Code* 

* Numerical code of Denver Regional Council of Governments 

Source: Inter-County Regional Planning Commission, 1966. 





Further eas t  i s  the area which or iginal ly  served as the center of the 
town of Valmont. This area occupies about 20 acres and now has 11 residences. 
The remaining homes i n  the area a re  individual dwellings located along 
the road fur ther  east .  

A second category of land use i s  c lass i f ied  Commercial. This land cate- 
gory i s  confined to  two small locations on the south s ide  of Valmont Road 
where the railroad track crosses from the south to  the north side. This 
area,  along 55th Avenue, includes a nonprofit business tha t  hires handi- 
capped people and a company which makes camping and outdoor equipment. 

A th i rd  category i s  Professional Services, This category includes 
the Laboratory 9.f Astrophysics a n d  Space which i s  part  of the Unjversity 
of Colcrado. This f a c i l i t y  i s  located on 55th Avenue next t o  the Flatiron 
Sand and Grave; Company. 

Industrial  land use i s  fourd i n  a nunber of locations surrounding the 
dike, On the west s ide,  the f ;a t i ron Sand and Gravel Company occupies over 
150 acres which are  used f o r  mining gravel. In conjunction w i t h  the gravel 
mining operation, the company a1 so manufactures pre-stressed concrete 
materials. Actually the F la t i r sc  Company i s  four cmpanies in one, In- 
cluded are  the Flatiron Sand aqci Gravel Company, the Flatiroli Pre-Mix CGC- 
c re t e  Company, the Flatiron P a ~ i  ng Ccmpany , and the Flatiron Service 
Company. This company owns over 40 acres of r iver  bottom on the north s ide 
o f  Valmont Road next to  the t r a i l e r  courtswhich fs a lso  used for  gravel 
mining. A t h i r d  area, used by the F?atSron Paving Company, i s  found fur ther  
e a s t  in the Sawhill Lakes area. The gravel i n  t h i s  80-acre s i t e  i s  used 
f o r  making esphalt. 

A second sand and grave? company, the McStain Corporation, has over 
30 acres between Valmon$ and Jay Roads near 63rd Avenue. 

The Coloraac Brick Company i s  located a t  60th and Valmont Road a t  
the base of the western face of the dike. This company also occupies 
15 acres along the Sjoss r a i l  road s p u ~ .  

The I n d ~ s t r i a l  C!?emisais 2 i v i s i o n  of the Allied Chemical Corporation, 
previously referred t o  a s  the fluorspar mi 11 , i s  located along the south 
face of t he  d igs .  A7th0ugi1 the n i l1  i t s e l f  only occupies about 13 acres 
of land, the coTpany a l s o  Gvns 79 acres t o  the east, along t h e  south of 
t he  dike, which i s  used f o r  t a i l i ngs  disposal. 

The most ex tens i ve  land use category i n  the area i s  U t i l i t i e s .  Only 
one other company i s  included in t h i s  category besides the Pub1 i c Service 
Company of Colorado. A small propane gas faci 1 i ty i s  located near the cor- 
ner of 'dairnont Rcad and 55th Avenue, occupying one acre. 

The Public Service Compzny i s  the s ingle  la rqes t  land holder in the 
a rea ,  owning over 1,000 acre;, Their property includes Leggett Reservoi r ,  
H i l l c re s t  Reservoir, Valmont Islo. 3 Reservoir, as well a s  the 40 acres 
which incl cde the generating plant,  related buildings and r a i l  road spurs. 

The category o f  Pub1 i c  and Quasi-Pub1 i c  iand use i s  renresented by 
o r~ ly  two small areas. Ti;ese a r s  the Va'tmont Cemetery on the south s ide  
o f  the dike near the fluorspar r i i ~ l l ,  and the church i n  ti;e T9wn of 
Valmont, 







Current industrial  usages a re  expected t o  remain, b u t  not expand, 
except between 61st Avenue and South Boulder Creek, and west of the creek 
along Valmont Road. In general, fu ture  changes a re  expected to  r e f l ec t  
a gradual decline i n  gravel nining north of Valmont Road, and a slow 
disappearance of agricultural  land use in the v ic in i ty  of South Boulder 
Creek. Hopefully, such changes wil l  be accompanied by a s h i f t  in the 
Public Service Ccmpany's land use policy which will  allow eas ier  access 
t o  the lakes and vacant land on t h e i r  property. 

Summa r v  

The his tor ical  evoluticn of land use i n  the v ic in i ty  of Valmont Dike 
has resulted in the area undergoing a continual t ransi t ion.  The area 
has experienced a number of changes in the past 11 0 years. Starting i n  
1860,Zhe land was f i r s t  famed and homesteaded. Later, residential  and 
communi-ky growth occurred bringing hi t h  i t  the railroad and some commer- 
c i a l  development. Mining and quarlcyiog followed accompanied by a rapid 
decline in the commuaity's growth as the c i t y  of Boulder s teadi ly consoli- 
dated and expanded i t s  posit icn as the main service center f o r  the sur- 
rounding area. 

I n  the 1900s some suburban growth occurred a t  the periphery of the 
City of Boulder, with accompanying development of heavy and l igh t  industry. 
Extensive modification of the t e r r a in  was brought about by the Public Ser- 
vice Company's construction o f  s lake,  and the mining of gravel along the 
floodplaSn of the nearby creeks. 

Recently the Coucty has begun to project  much of the area as future 
parks, recreation and open space land. This has been par t ia l ly  accompanied 
by the l a n d  purchases of the Colorado Department of Game, Fish and Parks. 

Va3mont Dike and i t s  environs have a r ich his tor ical  background. 
EIhen t h i s  background i s  combined w i t h  the natural attractiveness of the 
area,  and i t s  pr~xirni ty  t o  the rapidly growing c i t y  of Boulder, the idea 
of Iransfocciing th is  s i t e  irtto a natural area becomes just i f ied.  
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CHAPTER 4. CADASTRAL AND LAND TENURE SURVEY 

John L. Harper, James Biggins, and Wil. Ulrnan 

The cadastral and land tenure patterns for  the Valmont Dike area have 
not changed to  any discernible degree in the past 20 years (Compare Figures 
6 and 7 ) .  This i s  due p r i ~ a r i l y  to  the continued occupance of the area 
by the two major land owners, The Pilbf i c  Service Company of Colorado and 
the Allied Chemical Company. I n  f a c t ,  the presznt t i t l e  a t tern was es- 
s en t i a l ly  established pr ior  t o  World blar I I  (See Table 2. ! 

For the most par t ,  holdings arc  owser-operared. Bnly two deases 
contradict  t h i s  overall pattern. A one-half acre plot (Parcel 68876) i s  
leased fronl Plrs. Joy E ,  Keeter by Nr. C. R. Florrison, acd Mr. George 
Gapter leases 20 acres in thz N W k i  of the NEk of Section 27 from the Publ i c  
Service Company o f  Colcrado. 

TABLE 2. FILING DATES OF THE MAJOR LAND OWNERS 

Description Grantee 
Filing 
Date 

Tract 10009-A A1 1 i ed Chenii cal Company 11 -17-41 
Parcel 391 520 A1 1 i ed Chemical Company 11 -1 7-41 
!4lq%SI-k, 5.14 ac, George L. Sawhill 
Tract 3760 and 
Farcei 688876 J. E, Keeter 
Parcel 65412 Harold H. Short and  

Jarries G, Milne 11-1-61 
Parcel 21 3455 PuSl i c Service Company 10-3-23 
Parcel 217909 Pub1 i c Service Company 4-23-25 
73.5 ac N c f  C&S 
Rail road i n  Sec. 26 Pub1 i c Service Company 10-9-23 
Tract 2175 Colorado Brick Company 3-4-55 

The community of Valmont has remained v.i rtual ly  unchanged i n  areal 
extent since the l a t e  nineteenth century. In view of this, i t  was decided 
tha t  the ccnmunity be treated as a s S ~ g l e  en t i ty  although i t  i s  actually 
comprised of numerous i ndividual residences. 

In sumary,  the o\~erwhelming inrpression created by th i s  analysis of 
Valmont Dike and environs i s  m e  o f  ownership s t ab i l  S ty throughout the 







great preponderance of acreage invol ved, most of i t  industrial  property. 
A glance a t  the "Boulder Val ley Ccniprehensive Plan" reveals tha t  t h i s  pat- 
tern i s  projected to  continue fo r  a t  l e a s t  another 20 years. I t  appears 
from th i s ,  therefore,  that attempts t o  purchase land in the v ic in i ty  
of the dike i t s e l f  f o r  other than industrial  purposes (e.g., creating a 
natural area s i t e )  would probably be unsuccessful. This does not, however, 
preclude the possi b i  1 i t y  tha t  the lfniversi t y  of Colorado and/or other 
interested ins t i tu t ions  may be able to  arrange permanent access t o  the 
area fo r  academic purposes. Arrangements should a t  l e a s t  be made f o r  the 
preservation of the biological and geological features i n  and around the 
dike. 
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CHAPTER 5. LAND ECONOMICS 

Max li. Dodson, Robert E, Key and Dean G. Wilder 

The methodoioq.y invalved in conducting th i s  land economic study of 
tile \/d'in;ont area was t\;rofold. F i r s t ,  a study was conducted on the past 
and present assessed land values util8zifiq records available a t  the 
County Assessor's Office,  Oou ider,  Colorado. In the appropriate 1 and 
books were located the legal descriptions, a s s e s e d  ;and values, and 
taxes on those par t icu lar  properties enccixnassing the Valmont area. 

The assesscd value as  entered in the land books i s  30 per cent of 
the appi-aised values, f3y ru l  t iplying the assessed value by the proper 
mill levy,, a tax was derived. Table 3 wss compiled showing property 
description, ecreage, assessed land value per acre,  and appraised va1 ue 

I 
i per acre. The appraisal value per acre i s  cartocjraphically portrayed 

in Figure 8 of t h i s  study. 

i a Past lznd values were nore d i f f i c u l t  to  compile, and so fo r  simpli- 
i c i t y ,  only selected t r a c t s  o r  parcels of land were chosen to  show the 

annual per cent increase in  assessed :and values frcm 1960 to 1970 as  
si~cwii in Tab'ie 4. 

I 
! 

The second par t  of the study pertained to present f a i r  market values 
i n  the area. f a i r  mdrkct value according to  Plr. Jack I< ,  Eiasart, Boulder 
lieal i s t a l c  Appraiser, i s  defined as "the highest price estimated in 
terms of rnoney which a property will  bring i f  exposed in the open market 
4z , o r  a reescnable l c n g t h  o f  t i m e ,  alf3winr: a knowledgeable buyer and 
s e l l e r  t o  aqree." Tc obt i i~n a complete f a i r  market value fo r  the en t i r e  
5t11rlv area bias not possible,  b u t  by u t i l iz ing  Mr. Casart 's appraisal re- 
port  o f  January 10 ,  1969 cn two t r ac t s  of land located in Section 28, 
T 1 li, R 70 W, and a telephone interview with Mr.  Eldin Raird of Baird 
Real ty in Boulder, coinparable or  correlat ive estimates could be made on 
property within the Vt3lmont study area. 

Review of Information 

I n  reviewing the s t a t i s t i c a l  ioformation in Table 3 ,  Figure 8 and 
the Cadastral and Land Tenure Survey some pr~r~i inant  character is t ics  were 
observed, I t  can be seen tha t  the higher land values were associated with 
the smaller parcels of land. Also, location and des i rab i l i ty  seemed to 
s igni f icant ly  a f f e c t  land values. The majority of the high priced land 
was observed to  be adjacent t o  transportation f a c i l i t i e s .  Functional use 
a l so  seemed to determine land  values. For  e x a ~ p l e ,  the highest s ingle  
larid value in tile area was occ3~iec.i by a residence (Parcel 688876), 



TABLE 3. LAND ECONOMICS 

Assessed Appraised 
D e s c r i p t i o n  Acreage Va 1 ue/Acre Val ue/Acre 

SECTICN 22 

T r a c t  723 
724-D 
7 3 1 
1009 
1309-A 
1544 
1544-A 
3990 
1697 
1697-A 
1697-13 
2534 
2536-A 
3208 

Parce l  391 520 
581 858 

SECTI(.;N 23 

T r a c t  3760 
Parcel 213455 

240716 
2 1 7099 
39 1 520 
65541 2 
688876 
5996i 6 
797204 

No Tax 

SECTION 27 

T r a c t  21 75 12.00 600.00 1,980.00 
3632 1 ,OO 1,200.00 3,960.00 
3672 1.00 1,200.00 3,960.00 

Parce l  703457 20.00 300.00 990.00 
794740 7.55 298.01 983.43 
91 9524 10.00 750,OO 2,475.00 

* Colorado S t a t e  Tax Commission; taxed as a s ta tew ide  u n i t  (Pub1 i c  
Scrvi ce Company o f  Colorado). 





TABLE 4. 1960-70 LAND VALUES OF SELECTED PROPERTIES 

1960 1970 Percent 
Assessed Assessed Annual 

Descri pt ion Acreage Value Value Increase 

Parcel 655412 3.60 $ 400.06 S 500.00 2.5% 

Tract  2175 12.08 1,600.00 7,200.00 45.0 

Tract  1 544 8.00 1 ,I C0.00 3,000.00 27.3 

Parcel 703457 20.00 1,570.00 6,000.00 38.1 

The lowest larid values were occupied by t a i l i n g  ponds (Parcel 391520) and 
an unoccupi ed property ( Parcel 581 858) . 

Fair  Market Value 

Compariso~l w i t h  o ther  proper t ies  of known o r  recognized value i s  an 
e f f e c t i v e  way of a r r i v ing  a t  f a i r  market values. When allowing f o r  su i t -  
a b i l i t y ,  s i z e ,  locat ion,  access,  u t i l i t i e s ,  and o ther  f ac to r s ,  a  general 
es t imate  of land values could be made fo r  proper t ies  w i t h i n  the study area. 

An appraisa l  made by /.It-. Basart (Basar t ,  1970) f o r  the  City of 
Boulder shcwed what land i s  worth i n  Eas t  Boulder. A sa l e s  cha r t  on prop- 
e r t i e s  located within o r  c lose r  than 2 miles of t he  Valmont Butte area i n -  
c ia ted  t h a t  ac re  costs  ranged from $2,700 t o  $1 1,000. These proper t ies  
portrayed the  same cha rac t e r i s t i c s  as  did the proper t ies  i n  the  study area. 
Snal l e r  parcels  of land were the most expensive, and location and functional 
use apparently influenc2d or determined the wide range o f  property values. 

Mr. Eldin Baird s t a t e d  t h a t  land in and around Valmont s e l l s  from 
$2,000 t o  $6,000 per ac re  depending upon land cha rac t e r i s t i c s .  The City 
recognized i n d ~ s t r y  as  being t he  best  use of the  area.  T h i s  i s  evidenced 
by the  i ndus t r i a l  zoning o f  a g r ea t  p a r t  of eastern Boulder. 

Future Land Values 

Future land values, i f  they follow the  trends shown i n  Table 4, would 
sp i r a l  unbelievably in  t he  coming years.  Further improvements i n  u t i l  i t i e s  
and t ranspor ta t ion is  projected f o r  t he  area. This undoubtedly wouid a f f e c t  
fu tu re  land values. On the  o ther  hand, if an economic level ing off  period 
o r  s t a b i l i z a t i o n  of growth in the  near fu tu r e  occurs, land values could con- 
ceivably s t ab i  1 i z e  to some degree. 
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CHAPTER 6. CONCLUSIOM 

Michael R. T r i p p ,  W i l l i a m  6 .  Callahan, and Manik tlwang 

The preceding chapters present  a  p i c t u r e  o f  the  Valmont Dike n a t u r a l  
area through bo th  geo log i c  and h i s t o r i c a l  time. They emphasize the  edu- 
c a t i o n a l  va lue o f  thc area 's  unique environmental c h a r a c t e r i s t i c s ,  and 
suggest, through ownership p a t t e r n s  and economic t rends,  what d i r e c t i o n s  
man's use o f  t he  ayes nay take i n  t he  fu tu re .  

That  \lalniont Dike and i t s  immediate envi rons represent  a n a t u r a l  area 
s tudy  s i t e  o f  g r e a t  va lue  i s  r e a d i l y  agreed upon, I n d i v i d u a l  researchers, 
as w e l l  as qroups o f  s tudents frcrm several  Univerhsi t y  departments, have 
r e g u l a r l y  used i t  f o r  educat iona l  purposes. Geo log is ts  r i g h t l y  emphasite 
t h e  D ike 's  uniqueness as a  T e r t i a r y  igneous i n t r u s i v e  t h r u s t  i n t o  sed i -  
mentary rock. Th is  uniqueness i s  enhanced by a conven ien t ly  exposed cross 
s e c t i o n  revea l  in5 t he  s t r u c t u r e  and components l o c a t e d  on the  west face  
of t h e  Dike a t  t h e  s i t e  o f  t h e  o l d  cobblestone quarry.  B i o l o g i s t s  a r e  
i n t e r e s t e d  i n  t h e  severa l  c1 osely-spaced \~egcztation zones d i f f e r e n t i a t e d  
by exposure and e l e v a t i o n ,  Geographers, i n  a d d i t i o n  t o  t h e  study o f  the  
D ike 's  geomorphic a t t r i b u t e s ,  a r e  able t o  employ i t s  c r e s t  as an e levated 
o b s e r v ~ t i o n  p o s t  from which t o  view the  panoramic t r a n s i t i o n  zone o f  
p l a i n s ,  f o c t h i l  l s ,  and ~ i o u n t a i n s  w i t h  t h e i r  v a r i e d  and changing l and  use 
pat te rns .  

Any cons ide ra t i on  o f  how such a t t r i b u t e s  miqht  be p ro tec ted  and main- 
t a i n e d  must be concerned w i t h  the  poss ib le  a l t e r n a t e  uses t o  which t h i s  . 
s i t e  and i t s  env i rons  might  be put.  Inst rumenta l  i n  determin ing such 
a l t e r n a t i v e s  a re  the  a t t i t u d ~ s  a n d  plans of landowners, business operators,  
1 oca l  govern~ ien ts  , and o t h i ? ~  i nterestec! o rgan iza t ions  such as the Univer-  
s i t y  of color ad^ and t h e  Bculder  Va l l ey  RE-2 School D i s t r i c t .  

From an educat iona l  s t a n d ~ o i n t ,  o u t - r i g h t  purchase o f  the  s i t e  by 
t h e  U n i v e r s i t y  o r  t he  Boulder Tctlool D i s t r i c t  wouid seem t o  bes t  i n s u r e  

. i t s  c o n t r o l  and use as an educat iona l  resource, and edtrcatcrs such as 
Ralph E. Oachus, t?oulder P u b l i c  School Science D i r e c t o r ,  would s t r o n g l y  
endorse such a move (Uackus, 1970). However, t he  several i n d u s t r i a l  
coricerns who own much o f  the  l a n d  i n  t he  area, i n c l u d i n g  the  s i t e  of the  
Dike i t s e l f ,  have no i n t e n t i o n  o f  s e l l i n g  t h e i r  l and  and indeed, expect 
t o  cont inue t h e i r  opera t ions  i n d e f i n i t e l y  ( P u b l i c  Serv ice  Company, e t  a l ,  
1970). 

The possi  b i 1  i ty of p r i v a t e  1  and ded ica t ions  must no t  be overlooked, 
b u t  a c q u i s i t i o n  by the  City o f  Boulder o f  c e r t a i n  l a n d  pa rce l s  through 
easetnents granted by owners i n  r e t u r n  f o r  o the r  cons idera t ions  seems more 
r e a l i s t i c .  I n  f a c t ,  Bou lder 's  Greenbelt  p l a n  i nc ludes  a l l  o f  the l a n d  i n  
t he  study area. Clowever, accora ing t o  Robert E. Key, D i r e c t o r  of Parks 
and Recreat ion f o r  t h e  City of  Boulder,  a c q u i s i t i o n  o f  t h i s  l and  p r e s e n t l y  e 



has low p r i o r i t y ,  but u n t i  1 stich time as the land may be acquired under 
the Greenbelt plan, concerned c i t y  and county agencies w i l l  watch c losely  
any land use changes o r  developments through zoning and bu i ld ing  regula- 
t ions (Key, 1970). 

On August 4, 1970, Boulder voters w i l l  be presented w i th  Ordinance 
No. 3525 which provides f o r  pub i ic  recreat ional  and open-space use of 
the Publ i c  Service Company o f  Colorado's 1 and and water f a c i  1 i t i e s  l y i n g  
w i th in  the presently designated Greenbelt areas " to  the extent t ha t  such 
use does not i n te r fe re  w i t h  the company's use o f  such lands and water 
f ac i l  i t i e s n  (City.. . , 1970)- Lloyd Har re l l  , Assistant t o  the C i t y  Manager 
of Boulder, adds tha t  t h i s  franchise proposal, invo lv ing  a year o f  negotia- 
t ions between c i t y  government o f f i c i a l s  and representatives from the Publ i c  
Service Company, provides f o r  an exclusive 20-year franchise whereby the 
Comany w i l l  furnish natural  gas and e l e c t r i c 1  t y  t o  the City o f  Boulder 
(Harrel l  , 1970), Obvious1 y, such an agreement would go far  i n  s h i f t i n g  
the use of the land and lakes i m e d i a t e l y  south o f  Valmont Dike toward 
recreational use, thereby enhancing the possi b i  1 i t y  t h a t  the Dike 1 t s e l  f 
would eventual l y  be reserved as an in tegra l  p a r t  o f  Boulder's Greenbelt 
prsy ram. 
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FOREWORD 

This r epo r t  i s  one o f  s i x  undertaken t h i s  year i n  the Department o f  
Geography a t  the Un ive rs i t y  o f  Colorado. I t  has become almost a t r a d i t i o n  
fo r  the graduate seminar i n  land use t o  i n l t i a t e  a p r o j e c t  i n  the l o c a l  
area i n  cooperation w i t h  an agency o f  the Boulder communityion e i t h e r  the 
municipal o r  county l eve l ,  sometimes both. 

These s tud ies achieve a number of object ives. The p a r t i c i p a t i n g  stu-  
dents undertake a r e a l i s t i c  p r o j e c t  which they a re  able t o  plan, execute, 
and publ i s h  w i t h i n  the b r i e f  span o f  one semester. Also, these studies pro- 
v ide new in format ion f o r  municipal and county o f f i c i a l s  and c i t i  ten groups 
concerned w i t h  planning and guiding the growth and development o f  the City 
o f  Boulder and Boulder County. I n  short, these are professional t r a i n i n g  
exercises f o r  graduate geographers and are a ser ious e f f o r t  i n  prov id ing 
new planning perspectives i n  the i n t e r e s t  o f  p u b l i c  service. 

I n  response t o  a suggestion by the Natural  Areas Committee of the 
Un ive rs i t y  o f  Colorado, the land use seminar e lec ted t o  study and analyze 
a number o f  na tu ra l  s i t e s  i n  the Boulder Valley. The group was a lso jo ined  
i n  the endeavor by the  graduate f i e l d  seminar o f  the Department of Geog- 
raphy. 

The cooperative base w i t h i n  the Boulder community was wider than usual 
t h i s  year. The s i t e s  chosen f o r  study seemed t o  have po ten t ia l  f o r  a 
v a r i e t y  o f  uses beyond t h e i  r present development. These included ins t ruc -  
t i o n  o f  publ i c  school and u n i v e r s i t y  students, s c i e n t i f i c  research, recrea- 
t i on, greenbel t, and open space. The graduate students involved worked 
i n  cooperation w i t h  the res ident  proper ty  owners, the Parks and Recreation 
Department and the Planning O f f i c e  o f  the City o f  Boulder, the Department 
o f  Development and the Parks and Open Space Advisory Committee o f  Boulder 
County, the Boulder and Longmont O f f i  ces o f  the Soi 1 Conservation Service, 
the Science D i rec to r  o f  the Boulder Val ley RE-2 School D i s t r i c t ,  the 
Planning Of f ice  and the Natural Areas Committee o f  the Un ive rs i t y  of 
Colorado, and the Denver Regional Counci 1 o f  Governments. 

Sometimes the graduate researchers f e l  t t h a t  they would have 1 i ked to 
pursue c e r t a i n  themes i n  greater depth i f  they had had more time avai lable.  
Nonetheless, they j o i n  me i n  expressing the hope t h a t  t h i s  repor t  provides 
informat ive i ns i gh t s  on a fasc ina t ing  p a r t  o f  Boulder County. 

The various chapters which appear i n  t h i s  study were o r i g i n a l l y  sub- 
m i  t t e d  as special repor ts  by the i nd i v i dua l  s indicated.  They represent 
the endeavors and views o f  the authors and i n  no way should be i n te rp re ted  
as the o f f i c i a l  views o f  the Department o f  Geography o r  any o ther  cooperating 
agency o r  organizat ion prev ious ly  mentioned. Because o f  t h i s  independence 
from o f f i c i a l  views, the pa r t i c i pan t s  i n  t h i s  p r o j e c t  are especial l y  grate- 
f u l  t o  the Graduate School o f  the Un i ve rs i t y  o f  Colorado, the City of 



Boulder, the Boulder County Commissioners, the Boulder Val ley  RE-2 
School D i s t r i c t ,  and the Univers i ty  o f  Colorado Foundation f o r  sharing 
the costs o f  p r i n t i n g  t h i s  report.  

This i s  the  c o l l e c t i v e  and i nd i v i dua l  e f f o r t  o f  a group o f  dedicated 
geographers concerned about the qua1 i t y  o f  the l o c a l  environment and i t s  
attendant stresses. Boulder County residents, students, and l oca l  o f f i c i a l s  
may gain understanding from t h i s  r epo r t  t h a t  w i l l  a s s i s t  them i n  t h e i r  
e f for ts  t o  perpetuate the Boulder area as a pleasant and a t t r a c t i v e  place 
t o  l i ve .  

Donald D. MacPhail, Ph.D. 
Professor o f  Geography 

Boulder, Colorado 
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CHAPTER I. INTRODUCTION 

Gary Heaslet and Dean 6. Wilder 

Boulder's rap id growth since the end o f  World War I 1  has brought a 
s ign i f i can t  change i n  the natural  landscape o f  the area. Construction of 
highways, commercial and res ident ia l  expansion, and bu i ld ing  due t o  re- 
zoning o f  agr icu l tu ra l  areas has blanketed the Boulder area w i t h  cu l tu ra l  
features. One r e s u l t  of t h i s  growth and development i s  a reduction i n  the 
natural attractiveness o f  the area. 

The c i t i zens  o f  Boulder, recognizing the inev i tab le  expansion o f  t h e i r  
c i t y  and i t s  e f fec ts  on the landscape, have enacted various types o f  o rd i -  
nances and leg i s la t i on  t h a t  attempt to guarantee the preservation o f  the 
natural beauty o f  t h e i r  comunity. The two best examples o f  t h i s  type o f  
pol i c y  are the Blue Line and C i t y  Greenbelt Programs (C i t y  Manager, 1968). 

I n  the process o f  adopting these programs, which aim t o  provide natu- 
r a l  areas around and w i th in  the conanuni ty, Boulder residents have become 
more sensi t ive t o  t h e i r  environment. The or ientat ion o f  most seems t o  be 
toward preserving areas f o r  t h e i r  v isual  appeal and aesthetic value. 

I n  addit ion t o  natural beauty, there are other c r i t e r i a  tha t  should be 
considered i n  evaluating natural  areas. These include the h i s t o r i c a l  s ign i -  
ficance o f  the location, i t s  potent ia l  f o r  academic study o r  research, the 
p o s s i b i l i t y  o f  the area serving as a neighborhood o r  community recreat ion 
area, o r  possibly res t r i c ted  uses, as i n  the case o f  a floodplain. 

The members o f  the Department o f  Geography seminar on land use decided 
t n  January o f  1970 t o  undertake a study o f  s i x  natural areas w i th in  a few 
miles o f  the Universi ty i n  an attempt t o  evaluate t h e i r  meri ts f o r  a number 
of a l ternate uses. A prel iminary survey by the class i d e n t i f i e d  the s i t es  
which had the greatest i n t e r e s t  to  a number o f  groups w i th in  the Boulder 
comnunity. The main focus o f  study has been oriented toward i d e n t i f y i n g  
and analyzing spec i f i c  natural  areas i n  the Boulder community having one o r  
more unique character ist ics.  The purpose o f  the seminar's a c t i v i t i e s  was 
t o  provide a set o f  reports which would contain the per t inent  information 
regarding each o f  these locations. 

This report  deals w i t h  the s i t e  known as Six-Mile Fold and i s  broken 
down i n t o  s i x  sections: introduction; environmental survey; past, present, 
and fu tu re  land use; land economics; cadastral and land tenure; and con- 
clusions. Each section was prepared by a d i f f e r e n t  team o f  graduate students, 
thereby providing a maximum amount o f  exposure t o  the various aspects of 
regional descr ipt ion and analysis. 

Six-Mile Fold i s  located about 4 and 1/2 miles nor th o f  Boulder imnedi- 
a t e l y  west o f  Highway 7 (Figure 1). I n  the past, t h i s  area has been 
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the scene o f  many f i e l d  tri s conducted by various departments o f  the Univer- 
s i  t y  o f  Colorado (Figure 2B ! . A wide array o f  natural  phenomena, o f  i n te res t  a 
especial ly t o  students o f  geography, geology, and biology, are present with- 
i n  t h i s  r e l a t i v e l y  confined area. A1 though most in tens ive ly  used f o r  fresh- 
man sequence courses, upper-class as we l l  as graduate courses have undertaken 
studies i n  t h i s  natural  area wi th  the permission o f  the landowners. 

To i l l u s t r a t e  the uniqueness o f  Six-Mile Fold as an area o f  interest,  
the fo l lowing section w i l l  provide a descr ipt ion o f  the geology, soi ls,  and 
vegetation found w i th in  the area o f  study. The study area, as shown i n  
Figure 2, occupies approximately 70 acres. 
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CHAPTER 11. ENVIRONMENTAL STUDY OF SIX-MILE FOLD 

W i l .  Ulman and Robert Key 

S i x - M i  l e  Fold owes i t s  name t o  a long asymet r ica l  a n t i c l  ine and syn- 
c l i n e  on the lower slope o f  the foo th i l l s .  To the untrained observer i n  
the f i e l d ,  these features might eas i l y  go unnoticed. However, observed 
from the a i r ,  the a n t i c l  ine and syncline are v i s i b l e  as a l ight- toned "S" 
shaped curve on a dark background. 

The footh i  11 s, para1 l e l  ing Highway 7 northbound, are an expression o f  
the upturned western edges o f  the sedimentary beds which d ip eastward t o  
the Great Plains. As the Front Range o f  the Rocky Mountains u p l i f t e d  
during the Cretaceous period, the overburden of thousands o f  f e e t  o f  sedf- 
mentary rocks were forced t o  y i e l d  from t h e i r  former hor izontal  posit ion. 
Accompanying t h i s  u p l i f t ,  frequent f o ld ing  and warping occurred w i th in  the 
sedimentary strata. I n  t h i s  manner, Six-Mi l e  Fold was fsrmed, Where the 
stress o f  the slow continuous up1 i f t  exceeded the e l a s t i c i t y  of the roc& 
f a u l t s  and fractures resulted. 

The a n t i c l i n e  and syncline o f  the Six-Mile Fold mafntain t h e i r  topog- 
raphic expression through the re la t i ve  resistance o f  the Niobrara forma- 
ti on t o  erosion (Figures 2A and 3). The e n t i r e  thickness o f  the Niobrara 
formation i s  approxi mately 400 feet. Throughout t h i s  sedimentary stratum, 
the uni formi ty  o f  the formation varies. A t  the base o f  the formation l i e s  
the For t  Hayes member consist ing o f  20 feet o f  medium-bedded to massive, 
1 i g h t  gray, very fine-grained 1 imestone. The remainder o f  the formation 
consists o f  a less resistant,  h igh ly  calcareous shale which weathers a dark 
brown t o  black and i s  poorly laminated. Near the top o f  the Niobrara l i e s  
the Oysterbed member. A1 though considerably 1 ess res is tan t  t o  d i f f e ren t i  a1 
weatherfng and erosion than the For t  Hayes meriber, the Oysterbed i s  more 
res is tan t  than the middle por t ion o f  the formation. 

The pos i t ion  o f  the Niobrara formation w i th in  the s t ra t ig raph ic  sequence 
of sedimentary beds gives r i s e  t o  the topographic express ion of Six-Mi l e  
Fold. D i rec t l y  beneath the Niobrara and surfacing inmediately west of Six- 
Mi le  Fold i s  the Benton shale formation, r e l a t i v e l y  s o f t  and easi ly  weathered 
and eroded. Thus, i t  i s  associated w i th  valleys. Surfacing some distance 
east of the Fold, i s  the Pierre formation, also comparatively softer than 
the Niobrara w i th  r e l a t i v e l y  l i t t l e  re1 i e f .  Located between two beds of a 
less durable nature, the Niobrara na tura l l y  stands ou t  i n  re l ie f .  Outcrops 
of the For t  Hayes limestone are especial ly v i s i b l e  because o f  the s t r i k i n g l y  
white co lorat ion o f  t h i s  member. Easi ly  observed on an a i r  photograpW o r  
traced i n  the f ie ld ,  outcrops o f  the twisted, folded and warped For t  Hayes 
1 imestone form the backbone o f  Six-Mile Fold (Figure 2A). 

A t  the base o f  the southward plungfng a n t i c l i n e  and syncline, the For t  
Hayes lfmestone dips beneath the less res is tan t  upper members o f  the Niobara. 





Figure 2A 

Figure 28 
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A s t ruc tu ra l l y  contro l led stream, which now flows westward a t  the base o f  
the f o l  dB formerly f 1 owed t o  the northeast j o in ing  the we1 1 -marked arroyo 
channel d i r e c t l y  nor th o f  the Fold. Stream pi racy has since captured the 
former stream f low d i ve r t i ng  the runoff t o  i t s  present course. Where t h i s  
stream now crosses the For t  Hayes limestone, i t s  erosive ac t ion  has cu t  a 
small water gap (Figures 2A and 5). 

The less  res is tan t  por t ion  o f  the Niobrara formation determines the 
area imnediately south o f  the an t i c l i ne  and syncline. Only i n  the extreme 
southwest corner of the study area does the For t  Hayes member appear again. 
Here, the limestone beds are seen dipping sharply t o  the east a t  an angle 
o f  about 55 degrees. This outcrop foms  an almost s o l i d  eastward dipping 
wal l  extending about 400 f e e t  north from the stream enter ing the south- 
western corner o f  the study area. Where t h i s  stream has c u t  through the 
For t  Hayes, another water gap has formed. Within t h i s  branch, the massive 
beds o f  the For t  Hayes 1 imestone are most c l e a r l y  v is ib le ,  

Contrasting sharply w i th  the northern two-thirds o f  the study area, 
the t e r r a i n  i n  the southern por t lon i s  very rugged. Here, where the less 
durable members o f  the Niobrara formation Tie exposed on top 09: the For t  
Hayes, rap id  erosion o f  the softer calcareous shales i s  manifested i n  the 
formation o f  numerous g u l l  i es  depict ing a bad1 and-1 i k e  topography devoid 
o f  vegetation. 

Because a l l  o f  the sedimentary beds i n  t h i s  area are o f  marine or igin,  
the Niobrara and Benton are well endowed w i th  ~ r e s e r v e d  f o s s i l s  (Fisure 61. 
lnoceramus lab iatus and Metoicoceral whi t e i  , both foss i  1s o f  t h e ' l  are CP~: - 
taceous age are round i n  the upper p o m  of the Benton shales. Exposed 
i n  the outcrops of the For t    ayes member o f  the Niobrara are numerous 
Inoceramus deformus, a shel l  ranging up t o  10 inches i n  di,ameter (Figure 4). 
h e  0ysterb-e Niobrara derives i t s  name from the abundance of Ostrea 
con esta pelecypods concentrated w i th in  t h i s  zone. Fossi ls found i n  the & have also been dated t o  the upper Cretaceous period. 

Several well-defined f a u l t s  are i n  evidence i n  the study area (Figure 
28). Two drag fau l t s  o f fse t  the smooth 1 inear i  ty o f  the For t  Hayes 1 ime- 
stone outcropping i n  the "S" shaped curve o f  the ant ic1 i n e  and syncline 
(Figure 2A). A near ly ve r t i ca l  reverse t h r u s t  f a u l t  has o f f s e t  the normal 
bedding planes o f  the calcareous shale member o f  the Niobrara. This f a u l t  
i s  located on an escarpment i m e d i a t e l y  south o f  the a n t i c l i n a l  nose (Figure 
28). 

Fac i l i t a ted  by the semi-arid t o  steppe cl imate o f  the region, the 
geology o f  Six-Mile Fold has created a unique area o f  natural i n te res t  t o  
ear th sc ient is ts .  These character is t ics  are also re f l ec ted  i n  the s o i l  de- 
velopment and consequent vegetation d i ve rs i t y  found here. 

A study o f  the s o i l s  i n  the Six-Mile Fold area reveals a d i ve rs i t y  of 
s o i l  types comnon t o  t h i s  area o f  Colorado. These so i  1s are o f  low to moder- 
a t e  f e r t i  1 i ty, general l y  unsuitable for  ag r i cu l tu ra l  crops, but supportive 





Figure 4 

Figure 5 



a. Inoceramus deformis. with a small colony of 
Ostree conqesta attached, from the Niobrara 
Formation ( x  1/31. 

b. lnocerernus labiatus from the Benton Formation 
(about natural size). 

c. Metoicocerel whitei from the Benton Formation 
(about natural s~ze). 

Figure 6. Selected fossi ls  found i n  the Six-Mile Fold area. 
Source: John and Hal ka Chronic, "The G@elsgic Story o f  
the NCAR Site" (Part  I), Natural Features o f  the NCAR 
S i te ,  p. 6. (Reproduced by permlsslon ot  the Natlonal 
Celi'ter f o r  Atmospheric Research) 



of various grasses which make the area su i t ab le  f o r  l i ves tock  grazing. The 
most f e r t i l e  s o i l  i s  found i n  the stream basins. This i s  evidenced by 
shal low p r o f i l e s  seen on embankments and by the dense growth o f  grass and 
shrub vegetat ion found i n  these areas. 

Ex i s t i ng  s o i l  maps show only major s o i l  types,and do n o t  i nd i ca te  de- 
t a i l  ed sub-groups (Moreland, 1968). The major types and t h e i r  descr ip t ions 
are  as fo l l ows  (See F igure 7) : 

70-DE LaPorte very f i n e  sandy loam ( 5  t o  20%) 

These are very shallow, we1 1 drained s o i l s  w i t h  very f i n e  sandy loam 
o r  loam surface s o i l s  under la in  by l imestone a t  less  than 20 inches. These 
s o i l s  are on upland slopes. Water in take  r a t e  i s  medium. Water-holding 
capaci ty i s  low. These s o i l s  are used p r i m a r i l y  f o r  rangeland. Erosion 
con t ro l  i s  important on these soi  1 s. They have severe 1 im i t a t i ons  f o r  sep- 
t i c  tank f i l t e r  f i e l d s  because o f  shal low depth, 

24-C (3 t o  5%) 24-0 ( 5  t o  9%) Nunn c l ay  loam 

These a re  deep, wel l-drained s o i l s  w i t h  c l ay  loam surface s o i l s  and 
c l ay  subsoi ls. These soi  1s are on terraces and uplands. Water i n t ake  r a t e  
i s  low. Water hold ing capaci ty i s  high. These are good i r r i g a t e d  s o i l s  
and are capable o f  producing good y i e l d s  w i t h  good management. Slopes of 
more than f i v e  per cent  should no t  be dry-farmed, because o f  the hazard of 
erosion. These s o i l s  have moderate t o  severe l i m i t a t i o n s  f o r  sep t i c  tank 
f i l t e r  f i e l d s  because o f  slow permeabi l i ty .  They have f a i r  t o  good s tab i  l- 
i t y  f o r  embankments. 

51-CD Samsil c l ay  

This i s  a shallow, wel l -drained s o i l  w i t h  c l ay  o r  c l ay  loam surface 
s o i l  and under la in  by shale a t  less than 20 inches. These s o i l s  a re  on up- 
lands. Water in take  r a t e  i s  slow and water ho ld ing capacity i s  low. These 
s o i l s  are bes t  su i ted  f o r  pasture. I f  i r r i ga ted ,  f requent l i g h t  i r r i g a t i o n s  
w i l l  probably be necessary t o  maintain s u f f i c i e n t  ava i lab le  moisiure and 
avoid erosion. I f  no t  i r r i ga ted ,  proper range use i s  necessary t o  maintain 
desirable grasses and avoid erosion. These s o i l s  have severe l i m i t a t i o n s  
for  sep t i c  tank f i l t e r  f i e l d s  and f o r  foundations. 

79-EF Lefthand stony sandy loam 

These are shallow, wel l -drained s o i l s  w i t h  sandy loam surface s o i l s  
and under la in by sandstone by less  than 20 inches. These so i  1s have many 
sandstone rocks throughout. Water in take  r a t e  i s  rapid. Water ho ld ing capa- 
c i t y  i s  low. These s o i l s  a re  su i ted  on ly  f o r  pasture o r  range, Erosion 
con t ro l  i s  necessary. These s o i l s  have severe l i m i t a t i o n s  f o r  sep t i c  tank 
f i l t e r  f ie lds .  Excavation i s  d i f f i c u l t  w i thout  b las t ing.  

Limestone (LS) rock outcrop 

These a re  areas o f  near ly  bare rock outcrop. They inc lude some areas 
of shallow s o i l s  and moderateiy deep s o i l s  t h a t  are  on such steep slopes as 
t o  be unsu i tab le  f o r  anything b u t  very 1 im i ted  grazing f o r  w i l d l i f e  and re- 
creation. 
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Veqetation 

S ix  c l ass i f i ca t i ons  of vegetation can be i d e n t i f i e d  from f i e l d  examin- 
a t i o n  and analysis of a e r i a l  photos (Quick, 1970). These stands of vege- 
t a t i o n  r e f l e c t  l oca l  va r ia t ions  i n  so i l s ,  the under ly ing geology, and i n  
micro-cl ima t e  (Figure 8). 

Dense Grasses 

Two areas are found a t  S i x - ~ i l e  Fold w i t h  predominant grass vegetation. 
Along the northeast boundary on the western s ide o f  the a n t i c l i n a l  r idge, 
the grass i s  abundant bu t  appears t o  have been heav i l y  grazed i n  the past. 
Few other forms o f  vegetation are found i n  t h i s  area, The grasses are 
predominantly the shor t  grass p la i ns  types such as Bu f fa l o  Grass (Buchloe 
dacty lo ides) , Blue Grama (Bouteloua r a c i l  i s ) ,  and Brom (Bromus s p r  
here the so i  1 appears we1 1 devel o p e k o o d  rnoi s t u r e - m i  on qua1 i t ies.  

Sparse Grasses and Sparse Grasses w i t h  Yucca, Skunkbrush and P r i c k l y  Pear 

These two categories o f  vegetation are found on the eastern s ide o f  
the  a n t i c l i n a l  area t o  the edge o f  t he  northern creek system. Sparse grass 
stands a lso  predominate along the southeast po r t i on  o f  the study area. The 
vegetat ion i s  comprised o f  short  grasses and xerophytic vegetation such as 
Yucca (Yucca lauca), P r i c k l y  Pear (0 un t i a  ra f i nes  uei) ,  and Skunkbrush 
(Rhus t m a ? t a ) . I n  t h i s  area the so s a re  poor y o m d ,  w i t h  the l ime- - ++ s E  occurr ing very c lose t o  the surface. Slopes are steep and moisture 
i s  no t  as ava i lab le  as i n  adjacent areas. 

Skunkbrush, Hackberry and Occasional W i  1 d P l  urn . 

This vegetation stand i s  found along t he  drainage systems o f  the two 
i ntermi t t e n t  streams. These areas have the best s o i l  p ro f  i les, composed 
p r i m a r i l y  o f  colluvium, and adequate moisture. A t h i r d  area i s  near the 
southwest corner of the  study area. Here the limestone i s  h igh ly  fractured. 
The vegetat ion roots  penetrate through the f rac tu res  where the moisture i s  
ava i lab le .  The f rac tu red  limestone causes rap id  i n f i l t r a t i o n  o f  ava i lab le  
moisture which then drains down the steep sides o f  the Niobrara t o  the 
stream bottom and watergap below. Ve i s  p r i m a r i l y  composed o f  
shrubs such as Skunkbrush, Hackberry r e t i c u l a t a )  and Wild Plum 
(Prunus americana) . -- 

This vegetat ion shows evidence o f  heavy browsing by deer. Raccoon, 
r a b b i t  and coyote t racks were also found i n  the v i c i n i t y .  A P r a i r i e  
Rattlesnake was a lso  seen nearby. 

Wil low and Cottonwood 

Only two small standsof w i l l ow and cottonwood were noted, both near 
the confluence o f  the two streams. Willow (Sal i x  spp.) and Cottonwoods 
(Po u lus spp.) are normally found i n  f loodp la inskhere  the water tab le  i s  f+ c ose o the surface. Those found i n  the study area were small and shrub- 
l i k e ,  i nd i ca t i ng  a r e l a t i v e l y  poor source o f  moisture. 





Bare Erosion Surface 

The l a s t  category r e f l e c t s  a lack  o f  vegetation. These erosional  sur- 
faces are steep, w i t h  less  than f i v e  per  cen t  occupied by vegetation. Most 
o f  the mater ia l  i n  t h i s  category i s  l imestone outcrop o r  heav i l y  eroded 
slopes where l i t t l e  moisutre i s  ava i lab le  f o r  plants. 

Summary 

The uniqueness o f  Six-Mi le Fold as a na tu ra l  area i s  presented t o  the 
viewer as a s t r i k i n g  change from the landscape e x i s t i n g  imnediately nor th  
o r  south. Cer ta in  charac te r i s t i cs  o f  i n t e r e s t  t o  both the natura l  and 
physical  sciences are found w i t h i n  a r e l a t i v e l y  confined area. Six-Mile 
Fo ld  I s  perhaps the most representat ive  o f  folded s t r a t a  along the foot -  
h i l l s  o f  the Front  Range i n  the Boulder, Colorado area. The s i t e  a lso 
demonstrates a c lose i n te r - r e l a t i onsh ip  between vegetat ion pat terns and 
so i  1 parent mater ia l .  This combination o f  geologic and vegetat ive fea- 
tures, besides present ing a cha rac te r i s t i c  gross landscape, a1 so develops 
a number o f  micro-environmental s i tes .  
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CHAPTER 111. PAST, PRESENT AND FUTURE LAND USE 

Dean G. Wilder, Jim Biggins and Helen Young 

Land Use Survey 

The Six-Mile Fold s i t e  i s  not  isolated. Increasing settlement and use 
o f  adjacent land, as we l l  as increasing t r a f f i c  through the area, may a f f e c t  
the s i t e  ind i rec t ly .  This may occur through potent ia l  a i r  and water pol lu-  
t i o n  and, more s ign i f i can t l y ,  through trespassing. Accordingly, the changing 
land use patterns o f  the adjacent area were studied i n  an e f f o r t  t o  learn 
what i s  happening t o  the whole area. The area chosen for  study was be1 ieved 
t o  be d e f i n i t i v e  i n  terms o f  the k ind  o f  land use tha t  has existed and does 
e x i s t  near Six-Mile Fold and the apparent trends t h a t  have occurred. 

This area includes a l l  o f  Sections 30 and 31, Township 2 North, Range 
70 West, and the eastern halves o f  Sections 25 (which includes Six-Mile 
Fold) and 36, Township 2 North, Range 71 West. The area covers 3 square 
miles (2,240 acres), w i th  Six-Mile Fold west o f  the center. The western por- 
t ions o f  Sections 25 and 36 include par ts  o f  the f i r s t  hogback a t  the edge 
o f  the foo th i  11s. This land has been used only f o r  grazing, and because of 
i t s  rugged nature, i t  i s  doubtful tha t  i t  w i l l  be used f o r  anything else i n  
the near future. 

The land use code used by the Denver Regional Council o f  Governments 
was followed i n  designating the types of land use (Figure 9). Land use pat- 
terns were determined by f i e l d  inspection and by use o f  ae r ia l  photographs. 
The aer ia l  photographs used were taken i n  1938, 1956, 1963, and 1969 for  
the U.S. Department o f  Agriculture. A l l  o f  the photos were taken i n  l a t e  
sumner, t o  best record agr icu l tu ra l  land use. Determinations made from the 
photographs were p lo t ted  on maps a t  a scale o f  1 inch t o  1,000 feet. 

It must be emphasized tha t  more meaningful impressions regarding spe- 
c i f  i c  uses o f  land can be obtained from the maps than from descriptions. 
The fol lowing paragraphs are intended only t o  po in t  out  apparent trends i n  
land use. 

H is to r ica l  Land Use 

1938 - 1956 (See Figure 10) 

Colorado Highway 7 (Boul der-Lyons Road o r  Foothi 11 s Highway) runs gener- 
a l l y  along the range l i n e  (R 70-71 W) t h a t  separates the eastern from the 
western sections o f  the study area. I t  serves a useful boundary l ine ,  be- 
cause trends i n  land uses on e i ther  side of the highway are somewhat d i f -  
ferent. The highway i t s e l f  was a1 tered i n  t h i s  18 year period: road cuts 
were made through the sloping r idges near the Six-Mil e Fold s i te ,  so tha t  
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the highway could take i t s  present course between Sections 25 and 30. Miner 
changes were also made i n  the road tha t  branches o f f  t o  Niwot. P r i o r  t o  
1956, there was an east-west road across the middle of Section 31 ; i t  was 
abandoned before 1956. I t  joined a road tha t  was along the eastern boundary 
of the area, across land now flooded by Lefthand Valley Reservoir. 

I n  1938, about 14 per cent o f  the area was used for  growing crops, prob- 
ably hay, and the r e s t  was razing land. (See Table I )  Between 1938 and 
1956, agr icu l tu ra l  land use 'degeneratedn i n  the sense tha t  cropland acreage 
was reduced by one-half. Acreage used for  grazing increased only s l i gh t l y ,  
however, because the parts o f  the area came under some new uses: a pou l t ry  
farm was establ i shed northeast o f  Six-Mi l e  Foldi Lefthand Val l e y  Reservoi r 
was constructed, and Beech A i r c ra f t ,  Inc. began t o  occupy i t s  present loca- 
t i o n  south o f  Six-Mile Fold. 

I n  summary, during the 1938 t o  1956 period, about four per cent of 
the land i n  the area was converted to uses other than f o r  crop growing 
and grazing. I n  addition, during t h i s  period there was a notable increase 
i n  the var ie ty  o f  uses o f  the land which contributed t o  the overa l l  degreda- 
t i o n  o f  the o r i g ina l  ru ra l  patterns o f  use. Thus, t h i s  period saw the be- 
ginning o f  change i n  1 and u t i  1 i zation from a predominantly agr icu l tu ra l  area 
t o  one o f  varied land uses. 

1956 - 1963 (See Figure 11 ) 

Crop land declined s l i g h t l y  i n  acreage, and some o f  the land was put t o  
other uses. Livestock ra i s ing  (pou l t ry  and horses) was undertaken o r  ex- 
panded, about 30 acres were flooded by reservoirs, and Beech A i r c ra f t ,  Inc. 
expanded i t s  f a c i l i t i e s ,  Some land was l e f t  id le .  

A1 though 80 per cent of the area was s t i l l  used f o r  grazing, increasing 
d i ve rs i f i ca t i on  of land use meant tha t  by 1963 grazing was reduced by about 
150 acres. By the end o f  1963 about 8 per cent o f  the area was being used 
f o r  purposes other than grazing and crop growing. (Note: Six-Mile Fold 
and vacant land was no t  counted i'n estimating percentage.) 

1963 - 1969 (See Figure 12) 

Two important events occurred: Beech A i rc ra f t ,  Inc. continued t o  ex- 
pand, and single-fami 1y residences were bui 1 t northeast o f  Six-Mile Fold. 
During t h i s  b r ie f  period, grazing land continued t o  decline i n  acreage, but 
crop land increased s l i gh t l y .  More important, however, i s  t ha t  resident 
population i n  the area increased from about 21 i n  1963 t o  over 100 i n  1969. 
( ~ o t e :  Estimation based on assuming three persons per house). I n  addi t ion, 
14 per cent o f  the land was used other than t o  grow crops o r  t o  graze 
animals. Thus, there were more changes i n  the area between 1963 and 1969 
than i n  the e n t i r e  previous 25 years. 

Summary and Predict ions 

East o f  Colorado Highway 7 the 1 and i s  natural 1 terraced, and only 7 moderately su i tab le fo r  agr icu l tu ra l  use. I n  genera , and typ ica l  o f  t h i s  
region, the upper parts o f  the terraces are d i f f i c u l t  t o  i r r i g a t e  and are 
best  sui ted for grazing, whereas lower ground can be i r r i g a t e d  and used 
f o r  crop growing. 



TABLE 1, ESTIMATED ACREAGE OF LAND USE' 

Crop Production 

Pasture, Grazing 

Reservoirs 

Secondary Metal Products 
Manufac t u r i  n ( Including 
parking l o t s  3 
Vacant Land 

Animal Production 

Six-Mil e Fold 
(Scien ti f i cal l y  used) 

Animal Husbandry 

Sing1 e-Fami l y  Residence 

Recreation (Outdoor 
f a c i l i t i e s )  

' ~ s t i n a t e d  acreage was based on a t o t a l  2,240 acres w i th in  the 
study area. 

'categories are based on those used by the Denver Regional Council 
o f  Government. 
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West o f  the highway the 1 and var ies from gent ly  r o l l i n g  t o  moderately 
rough, and would probably be judged as Class I V  t o  Class V I  land i n  the 
1 and capabi 1 i t y  scheme used by the Soi 1 Conservatiori Service (So i l  , 1957). 
Class I V  t o  Class V I  1 and ranges from land  w i t h  severe 1 i m i  t a t m  i n  
choices of crop t o  severe l i m i t a t i o n s  on use as pasture land. Some of the 
land i n  the Six-Mil e Fo ld  s i t e  i s  deeply g u l l  i e d  so t h a t  use even f o r  
i ndus t r i a l  s i t e s  might be impract ical .  

Agr i cu l tu ra l  land use decl ined from 100 per cent o f  t he  area i n  1938 
t o  86 per cent i n  1969. I t  seems u n l i k e l y  t h a t  more i r r i g a t i o n  water can 
be obtained, and wi thout  i r r i g a t i o n ,  a g r i c u l t u r e  i n  the area w i l l  probably 
continue t o  decline. The tendency towards other  land  use po in ts  t o  a 
fur ther  decl ine i n  agr icu l ture ,  and an increase i n  res iden t i a l  use. From 
the estimates o f  populat ion i n  1963 and 1969, i t  i s  possible to p red i c t  
144 residents by 1972 and 240 by 1980. These estimates are conservative, 
With decreasing distance to Boulder and Longmont as the c i t i e s  expand, the 
Six-Mi l e  Fold area should become even more populated than previously i n -  
dicated. 

I t  should be pointed ou t  t h a t  the land east  o f  Colorado Highway 7 i s ,  
i n  many respects, on the verge o f  development f o r  res iden t ia l  subdivisions, 
assuming adequate sewage and water f a c i l i t i e s  can be provided. It i s  
essen t ia l l y  leve l ,  geo log ica l l y  stable, and close t o  shopping f a c i l  i t i e s  
and employment centers v i a  an al l-weather highway. 
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CHAPTER I V .  LAND ECONOMICS 

Wi l l iam Callahan and John Harper 

In t roduc t ion  

The f igures ind icated on the 1970 land economics map (F igure 13) are 
the f a i r  market values o f  t he  land (in terms o f  d o l l a r s  per acre) as c l ass i -  
f i ed  by the county tax assessor. These f igu res  were der ived by rnnt-g 
theassessed value (def ined as 30 per cent  o f  the f a i r  market value) of 
each parcel of land by 3.3, and then d i v i d i n g  the r e s u l t a n t  f i g u r e  by the 
number o f  acres included w i t h i n  t h a t  parcel.  The f igures on the 1950 map 
(Figure 14) are a lso f a i r  market values, but, i n  1950 the assessed value 
was defined as 18 t o  20 per cent  o f  the f a i r  market value. Therefore, 
these f igu res  were derived by mu1 t i p l y i n g  the assessed value by 5.0, and 
again d i v i d i ng  by the number o f  acres involved. The values should be used 
p r ima r i l y  f o r  comparison between the two maps and w i t h i n  each i nd i v i dua l l y .  
I n  t h i s  way, changes i n  land value through time and space can be v isual ized.  

Land Valuat ion 

Most o f  the area under study i s  c l a s s i f i e d  as a g r i c u l t u r a l  (espec ia l ly  
grazing) land, bu t  purchases i n  the area, espec ia l ly  along the major 
a r te r ies ,  r e f l e c t  a t r a n s i t i o n  from a g r i c u l t u r a l  usages t o  i n d u s t r i a l  and 
res i den t i a l  developments. Actual land values, therefore, must be der ived 
by other means. An exce l len t  representat ive sample i s  the "Saddle Club 
Acres" subdiv is ion (T 2 N R 70 W, Section 30). Table I 1  shows the f a i r  
market values and sa le  p r i ces  o f  12 l o t s  i n  t h i s  subdivision. The average 
dol lar-per-acre f i gu res  are an i n d i c a t i o n  o f  the wide d i f f e r e n t i a t i o n  be- 
tween assessed and actual land values i n  the area. 

Mineral Riahts 

Mineral r i g h t s  a re  a l so  assessed by the county tax o f f i c e ,  I n  Section 
25 ( T  2 N R 71 W) minerals are assessed a t  $2.00 per acre. This value i s  
not  included i n  the f i gu res  included on the land economics maps. Coal 
r i g h t s  under the Beech A i r c r a f t  Corporation's holdings belong t o  the State 
o f  Colorado. They are, therefore,  n o t  taxed ( o r  assessed). When mineral 
r i g h t s  are severed from the surface r i g h t s  as they a re  i n  por t ions of 
Section 30 (T 2 N R 70 W) they are assessed a t  a maximum of $1.00 per  acre 
t o  a minimun o f  $10.00 f o r  an e n t i r e  holding. 

M i l  1 Levy 

The tax rate f o r  any parce l  o f  l and  can be determined by using the m i l l  
l evy  (1  m i l l  = .I cent). For example, i n  Section 36 (T 2 N R 71 W) the 
m i l l  levy  i s  78,334 m i l l s  o r  $78.334 per 91,000 o f  assessed value. I n  







TABLE 11. SADDLE CLUB ACRES - FA1 R MARKET VALUE BY LOT 

Lot  
Number - Acreage F a i r  Market Value 

(3.3 'times the 
assessed value) 

Sale Price 

Total : $43,923 $73,730 

Extremes 

Lo t  10 = $3,433 per acre 

L o t  4 = $ 909 per acre 

Section 25 (T 2 N R 71 W )  and Sections 30 and 31 (T 2 N R 70 W) the levy 
i s  67,360 m i l l s  per thousand. 

Improvements 

The value o f  improvements placed on the land (buildings, etc.) has not 
been included i n  the value of the land i t se l f .  The value o f  improvements, 
however, can be an ind ica t ion  o f  land use and land values. A grouping of 
$10,000 homes does not carry  the same impl icat ions as does a grouping of 
$50,000 homes. For t h i s  reason a l i s t i n g  o f  the major improvements i n  the 
area i s  of fered i n  Table 111. 

The two maps ( ~ i g u r e  13 and 14) and Table I1  ind icate the major econo- 
mic trend o f  the area, namely rising land values. In 1950, (Figure 14) 
the Beech A i r c ra f t  Corporation was no t  located i n  the area, and the en t i re  



TABLE 111. ASSESSED VALUE OF IMPROVEMENTS OF SELECTED LOCATIONS 

Name o f  Owner 

R. 3. Wright 
Anna 8. Joder 
Frank Campbell 
Edythe M. Snyder 
Robert G. Schooley 
Beech A i r c r a f t  Corporation 
L e f t  Hand Water Supply Company 
L e f t  Hand Water Supply Company 
Saddle Club Acres 

Lot  No. 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Assessed Value 
o f  Improvements* 

Section 
Coca t i o n  

* To obtain the f a i r  market value, mu l t ip ly  by 3.3 

area o f  Sections 25, 31, and 36 were valued a t  less than $15.00 per acre 
( f a i  r market value). Only port ions o f  Section 30 displayed some degree of 
correspondance t o  contemporary prices. Most 1 and was agr lcu l t u r a l  , and was, 
therefore, assessed under tha t  c lass i f icat ion.  The lowest value per acre 
was $12.37 whi le the highest value was a modest $200.47. 

The past 20 years have seen value increases o f  a t  l eas t  100 per cent 
i n  a l l  but the northwest por t ion o f  Section 25. The Beech A i r c r a f t  
holdings have displayed the most drast ic  r ise. (The NEk and the SEk of 
Section 36 have increased a phenomenal 15,000 per cent). This i n f l a t i o n  
has affected surrounding land values as well. Furthermore, increased 
amounts o f  marginal farmland have been res iden t i a l l y  developed, explaining 
the sharp increase i n  land values i n  the nor th central por t ion  of Figure 
13. This i s  the Saddle Club Acres Subdivision mentioned ear l ie r .  

An analysis o f  the above shows c lea r l y  t h a t  increased land values i n  
the area have been accompanied by an in tens i f i ca t i on  o f  land uses which 
w i l l  i n  turn comnand higher land pr ices i n  the future. 



CHAPTER V. CADASTRAL AND LAND TENURE 

Scott  Mernitz, Max Dodson, ahd Michael Tr ipp 

in t roduct ion 

The study area f o r  the cadastral and land tenure segments o f  the sur- 
vey on the Six-Mile Fold Si te  was enlarged t o  include a l l  o f  Sections 25 
and 36, T 2 N R 71 W ,  and Sections 30 and 31, T 2 N R 70 W. This chapter 
b r i e f l y  traces changing ownership patterns and present land tenure i n  the 
designated area during the period 1880 t o  1970. 

Past Cadastral Patterns 

Fu l ly  one-half o f  the study area (Sections 25 and 36) remained vacant 
i n  1880. According t o  the Boulder County Assessor, t h i s  por t ion was most 
probably owned by the U.S. Government rather  than the State o f  Colorado. 
Seven ind iv iduals  owned the land comprising Sections 30 and 31 w i th  one 
owner holding 800 acres. Each o f  the other s i x  holdings were much smaller, 
the next la rges t  being 160 acres (Figure 15). 

By 1910 both Sections 25 and 36 were i n  p r iva te  ownership. Six new 
owners are indicated i n  Sections 30 and 31, but only two boundary changes 
occurred (Figure 16). 

The changes between 1910 and 1930 echo those o f  the e a r l i e r  period. 
Ownership changed on a1 1 parcels, but only two small boundary 1 ine  changes 
took place. Parcel s ize remained essent ia l l y  as before (Figure 17). 

Basica l ly  the same pattern i s  revealed on the 1950 map. With one ex- 
ception, a compl ete change o f  ownership occurred. Boundary 1 ines remained 
s t a t i c  except f o r  consolidation o f  a l l  acreage i n  Section 31 i n t o  a s ing le 
hol  ding (Figure 19). 

Present Cadastral Pattern 

The 1970 map reveals an in te res t ing  combination of consol ida t ion  and 
fragmentation o f  property holdings. The 1 i g h t  i ndus t r i a l  concern of Beech 
A i r c ra f t  Corporation acquired possession o f  Sections 36 and 31 as well as 
the south one-half o f  the south one-half o f  Sections 25 and 30, a t o t a l  
of 1,600 acres. Most recently, the development o f  Saddle Club Acres has 
involved the creat ion o f  numerous 2 t o  5 acre l o t s  and subsequent home- 
building. There are presently 15 r e l a t i v e l y  new homes I n  t h i s  development, 
a l l  owner-occupied w i th  the exception o f  one vacant home being offered for 
rent. 
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Land Tenure 

Residential and i ndus t r i a l  expansion adjacent t o  the study 'area I s  
evldent. Land tenure data indicates most o f  the acreage i n  the four  
sections i s  owner-occupied, w i th  a few p lo t s  i n  Section 30 being offered 
f o r  sale by the owners. The Beech A i r c r a f t  Corporation allows some 
grazing on t h e i r  peripheral land i n  Sections 26 and 31 f o r  use by some 
o f  t h e i r  employees, but does no t  ac tua l l y  lease o r  ren t  any o f  t h e i r  land. 



CHAPTER V I .  SUISMARY 

Dean G, Mi lder and Gary Heaslet 

I n  1968,the population f o r  the C i t y  o f  Boulder was approximately 
57,000. According to  project ions made by the Denver Regional Council o f  
Governments, the population w i  11 increase t o  171,000 by the year 2000. 
Such growth i s  sure t o  mean increased urban encroachment on peripheral 
ru ra l  land surrounding the c i t y .  

I f  the above predict ions are realized, the resu l t s  would have a de- 
tr imental e f f e c t  on the preservation o f  the Six-Mile Fold s i t e  as a natu- 
r a l  area. Changes i n  land use and land values i n  the past indicate t h a t  
the area surrounding Six-Mile Fold w i l l  probably change t o  a suburban 
res ident ia l  area. Sadd7e Club Acres i s  an example o f  t h i s  type o f  change. 
This w i l l  r e s u l t  i n  more people using the area and thereby modifying i t s  
natural ecosystems. 

It i s  un l i ke l y  tha t  the Six-Mile Fold s i t e  i t s e l f  w i l l  become sub- 
divided f o r  res ident ia l  development. This i s  due pr imar i l y  t o  the uneven 
te r ra in  w i th in  the area. Other reasons include the problem o f  drainage 
and access t o  power and water. It i s  also un l i ke l y  tha t  Beech A i r c r a f t  
Corporation w i l l  develop i t s  peripheral land i n  the near future. However, 
the areas to  the north and east have a high p robab i l i t y  o f  becoming res i -  
dent ia l  suburbs o f  a growing Boulder. Therefore i t  i s  important t h a t  due 
consideration be given t o  Six-Mile Fold as soon as possible t o  ascertain 
i t s  value as a natural area si te.  

Six-Mile Fold i s  l i m i t e d  i n  i t s  potent ia l  use as a park or  recreation 
area. However the s i t e  does have a number o f  unique aspects which make i t  
o f  considerable value f o r  research and educational purposes. The intense 
folding o f  the substrata resu l t ing  i n  the plunging sync1 i n a l  -ant i  c l  i nal 
structure, the evidence o f  faul t i n g  i n  the ve r t i ca l  sides o f  the Niobrara 
Formation, the occurrence o f  f o s s i l s  i n  the limestone, and the d i s t r i bu t i on  
o f  vegetation along the eastern edge o f  the Front Range provide a valuable 
Laboratory f o r  study i n  the f i e l d s  o f  geography, geology and biology. I n  
addition, the s i t e  could a lso be used as a p a r t  o f  a county-wide open 
space o r  greenbelt system tha t  would attempt to protect  the f o o t h i l l s  from 
exp lo i ta t ion  by pr iva te  interests.  

I f  desi nated as an area o f  i n te res t  f o r  natural studies o r  as pa r t  
o f  a greenbe I t, steps should be taken t o  protect  the environmental qua l i t y  
of the si te.  For example, consideration should be given t o  the problem 
o f  accidental , unintentional damage t o  the area. Extensive grazing, fos- 
s i  1 col lectors,  1 i t t e r e r s  and motorcycle r i de rs  could ser iously reduce 
the value of the s i t e  f o r  research and ins t ruc t iona l  purposes. F i r e  i s  
another serious hazard during the dry months. One solut ion might be to 
control  access to  the area by means o f  a designated access road and ac- 



companying parking l o t .  V i s i t o r s  could be requi red  t o  walk from this point ,  
thereby preserving the na tu ra l  c h a r a c t e r  of  t h e  a r e a  and allowing eventual 
r e s t o r a t i o n  o f  the na tu ra l  vegetat ion p a t w r n s .  

In summary, this study would seem t o  i n d i c a t e  t h a t  Six-Mile Fold is 
a unique natura l  a r e a  s i te  i n  Boulder County. I t  has a cons iderable  poten- 
t i a l  f o r  use a s  either a na tura l  s tudy a r e a  o r  a s  a p a r t  of a greenbelt .  
Therefore, i t  i s  suggested t h a t  f u r t h e r  cons idera t ion  be given t o  this 
a rea  f o r  t h e  purpose o f  determining if  a c q u i s i t i o n  o f  this site f o r  the pur- 
pose of preserving i t  i n  i ts  na tu ra l  s t a t e  is  f e a s i b l e .  
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FOREWORD 

This repor t  i s  one of s i x  undertaken t h i s  year i n  the Department of 
Geography a t  the Univers i ty  o f  Co1 orado. I t  has become almost a t r a d i t i o n  
for  the graduate seminar i n  land use t o  i n i t i a t e  a p r o j e c t  i n  the l oca l  
area i n  cooperation w i t h  an agency o f  the  Boulder community on e i  the r  the 
municipal o r  county l eve l ,  sometimes both. 

These studies achieve a number o f  object ives.  The p a r t i c i p a t i n g  stu- 
dents undertake a r e a l i s t i c  p r o j e c t  which they a re  ab le  t o  plan, execute, 
and publ ish  w i t h i n  the b r i e f  span o f  one semester. Also, these studies pro- 
v i  Je new informat ion f o r  municipal and county o f f i c i a l s  and c i t i z e n  groups 
concerned w i t h  planning and guiding the growth and development o f  the C i t y  
of Boulder and Boulder County. I n  short ,  these are professional t r a i n i n g  
exercises f o r  graduate geographers and are a serious e f f o r t  i n  prov id ing 
new planning perspectives i n  the i n t e r e s t  o f  pub1 i c  service. 

I n  response t o  a suggestion by the Natural Areas Commi t t e e  o f  the 
Un ive rs i t y  o f  Colorado, the land use seminar e lected t o  study and analyze 
a number o f  na tu ra l  s i t e s  i n  the eoulder Valley. The group was a l so  jo ined  
i n  the endeavor by the graduate f i e l d  seminar o f  the Department o f  Geog- 
r a  phy . 

The cooperative base w i t h i n  the Boulder community was wider than usual 
t h i s  year. The s i t e s  chosen f o r  study seemed t o  have po ten t i a l  f o r  a 
va r i e t y  o f  uses beyond t h e i r  present development. These included ins t ruc -  
t ion,  greenbel t, and open space. The graduate students involved worked 
i n  cooperation w i t h  the res ident  proper ty  owners, the Parks and Recreation 
Department and the Planning O f f i c e  o f  the C i t y  o f  Boulder, the Department 
o f  Development and the Parks and Open Space Advisory Commi t t e e  o f  Boulder 
County, the Boulder and Longmont O f f  i ces o f  the Soi l Conservation Service, 
the Science D i rec to r  o f  the Boulder Val ley RE-2 School D i s t r i c t ,  the 
Planning O f f i c e  and the Natural Areas Cornnittee o f  the Un ive rs i t y  o f  
Colorado, and the Denver Regional Council o f  Governments. 

Sometimes the graduate researchers f e l t  they would have l i k e d  t o  pur- 
sue ce r t a i n  themes i n  greater  depth i f  there had been more t ime avai lable.  
Nonetheless, they j o i n  me i n  expressing the hope t h a t  t h i s  r epo r t  provides 
i nfornlat i  ve ins igh ts  on a fasc ina t ing  p a r t  o f  Boulder County. 

The various chapters which appear i n  t h i s  study were o r i g i n a l l y  sub- 
m i  t t c d  as special repor ts  by the i nd i v i dua l  s indicated.  They represent 
the endeavors and views o f  the authors and i n  no way should be in te rp re ted  
as the o f f i c i a l  views of the Department o f  Geography o r  any o ther  cooperating 
agency o r  organi zat ion previously mentioned. Because o f  t h i s  independence 
from o f f i c i a l  views, the pa r t i c i pan t s  i n  t h i s  p r o j e c t  are espec ia l ly  grate-  
f u l  t o  the Graduate School o f  the Un i ve rs i t y  o f  Colorado, the C i t y  o f  



Uoul der, the Boulder County Commissioners, the University of Col orada 
Foundation, and the Boulder Val ley RE-2 School Di s t r i c t  f o r  sharing the 
costs o f  printing t h i s  report. 

This i s  the col lect ive and individual e f f o r t  o f  a group of dedicated 
geographers concerned about the qua1 i ty of the local environment and i t s  
attentiant stresses.  Boulder County resi  dents ,  students, and l ocal o f f i -  
c i a l s  may gain understanding from this report  that  will a s s i s t  them i n  
t h e i r  e f fo r t s  to perpetuate the Boulder area as a pleasant and a t t r ac t ive  
place to  live. 

Donald D. MacPhail, Ph.D. 
Professor of Geography 

Houl der , Colorado 
,lune, 1970 

Pub1 ication of th i s  report  i s  made possible 
through grants from the following: 
Universi ty of Colorado Foundation 
The C i  ty of Boul der 
The Boulder County Commissioners 

The Graduate School , Uni versi ty  of Colorado 

Boulder Val ley School Dis t r ic t  No. RE 2 ( J ) .  
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CHAPTER 1. INTRODUCTION 

W i l  Ul'man and Helen Louise Young 

Accelerated urban and populat ion growth along Colorado's Rocky Moun- 
t a i n  Front  Range dur ing the past two decades has resu l t ed  i n  s t r i k i n g  
changes upon the landscape. Boulder, w i t h  i t s  constant ly  growing univer-  
s i t y  enrol lment and numerous research o r ien ted  i ndus t r i es  i s  ranked as a 
1 eader i n  Colorado communi t y  growth. Constant encroachnent o f  urban 
f a c i l i t i e s  onto Boulder's f r i n g e  r e s u l t s  i n  a changing land use pat tern.  
Open space becomes less apparent as the land  i s  subjected t o  more in ten-  
s i ve  use. Cornfields are replaced by r e s i d e n t i a l  t r a c t s  and qravel roads 
become expressways as the natura l  landscape i s  pushed ever f u r t h e r  i n t o  
the hinter land.  

Boulder i s  unique among most r a p i d l y  growing cmmuni t i e s  i n  t h a t  a 
h igh degree of p lanning has resu l ted  i n  s e t t i n g  aside land f o r  greenbelts 
t o  provide some semblance of openess f o r  area residents. There are, how- 
ever, s t i l l  a number o f  areas w i t h i n  c lose p rox im i ty  t o  Boulder which 
possess unique na tu ra l  cha rac te r i s t i c s  o f  value to the  community and should 
be se t  aside as parks o r  areas of special  use. Hereaf ter  these areas w i l l  
be re fe r red  t o  as na tu ra l  areas. 

For the purposes o f  t h i s  repor t ,  a na tu ra l  area i s  described as one 
which has unique eco log ica l  cha rac te r i s t i c s - - f l o r i s t i c ,  geologic, o r  com- 
b inat ions thereof. Natural  ly, such an area would be a valuable s i t e  t o  
observe p l  an t  and animal hab i ta ts  and topographic o r  geologic phenomena. 
Present ly several observation and study s i t e s  s t i l l  e x i s t  w i t h i n  a r e l a t i -  
ve l y  shor t  d r i v i n g  d is tance from Boulder. One such s i t e ,  and the subject  
of t h i s  report ,  i s  the Dodd property. 

The Dodd property, a 193-acre t r a c t  located 2.65 mi les west o f  Niwot, 
Colorado, on Boulder County Road No. 34 t ~ i ~ u r e  1) possesses ce r t a i n  unique 
q u a l i t i e s  which i n  the pas t  have been the ob jec t  o f  i n t e r e s t  t o  the natura l  
sciences of the Un i ve rs i t y  o f  Colorado (bio logy,  geography, geology, for  
example). Observable phenomena on the Dodd proper ty  have st imulated a 
c lose study by the Boulder Natural Areas Comnittee who have t r i e d  unsuccess- 
f u l  l y  t o  acquire t h i s  area as an outdoor classroom. 

This r epo r t  inc ludes an inventory  o f  the q u a l i t i e s  associated w i t h  the 
Dodd property i n  which f o u r  teams conducted in tens ive  research. An i n i t i a l  
environmental survey of the area was made t o  assess the physical  character is-  
t i c s .  Three o ther  phases of i nves t i ga t i on  fo l lowed ; these covered: 1 and 
use, land tenure and cadastral,  and f i n a l l y  land economics. 

Methodo 1 oqy 

The methodolog involved i n  preparat ion o f  t h i s  r epo r t  inc luded the 
fo l lowing steps: 1 7 f i e l d  reconnaissance o f  the area; 2) assemblage o t  



DODD PROPERTY 
R70W 

t 

. . 

SCALE 1 INCH- 2 M I L E S  



maps and a e r i a l  photos;  3 )  c o l l e c t i o n  o f  l and  v a l u e ,  t enu re  and c a d a s t r a l  
d a t a ;  4 )  i n t e n s i v e  r e sea rch  of  p e r t i n e n t  1 i t e r a t u r e ;  5)  i n t e rv i ews  w i t h  
persons  having some knowledge o r  i n t e r e s t  i n  t h e  a r e a ,  and 6) e d i t i n g  
o f  the ind iv idua l  r e p o r t s ,  

The f i e 1  d reconnaissance  involved s e v e r a l  v i s i t s  t o  t h e  Dodd p rope r ty  
t o  survey the topography and t o  d i s c e r n  s p a t i a l  r e l a t i o n s h i p s  between sub- 
d i v i s i o n s  and o t h e r  t ypes  o f  l and  use and the Dodd proper ty .  Base naps 
f o r  the s t u d y  were cons t ruc t ed  from the 1950 and 1967 U.S. Geological 
Survey rliwot, Colorado Quadrangle.  Ae r i a l  photos  o f  the a r e a  were flown 
by the  U.S. Department o f  Agricul t u r e ,  So i l  Conservat ion Serv ice .  Data 
f o r  the land v a l u e s ,  t e n u r e  and c a d a s t r a l  surveys  were ob ta ined  from the 
1 and books i n  the Boulder County Asses so r ' s  O f f i c e  and the Transamerica 
T i t l e  Company. L i b r a r y  r e sea rch  augmented a l l  phases o f  t h e  r epo r t .  
Background mater i  a1 s f o r  the envi  ronmental survey  o f  topography and f l o r a  
and fauna and Lefthand Creek F1 oodpla in  documents were va luab le  i n  r e p o r t  
p r epa ra t i on .  

In te rv iews  were conducted mainly w i t h  1 andowners, r ea l  t o r s  and c i  t y  
and county p l anne r s  i n  o r d e r  t o  g a i n  a well-rounded view o f  a1 1 p a r t i e s  
i n t e r e s t e d  i n  this n a t u r a l  a r ea .  F i n a l l y ,  t h e  f o u r  r e p o r t s ,  done by 
s e p a r a t e  teams, were compiled and e d i t e d  r e s u l t i n g  i n  t h i s  vol me. 



CHAPTER 2.  ENVIRONHENTAL SURVEY 

James Biggins and Wi l l i am G. Callahan 

The Dodd property comprises about 193 acres o f  the eastern h a l f  of 
Section 28, Township 2 North, Range 70 West (T 2 N, R 70 W )  i n  Boulder 
County. The property i s  i m e d i  a te l y  west o f  Haystack Mountain (e levat ion 
5,589 f ee t )  and i s  located about 10 mi les from Boulder and 3 mi les  from 
Niwot. Lefthand Creek f lows through t he  southern po r t i on  o f  the property. 
Near the creek, the t e r r a i n  i s  r e l a t i v e l y  f l a t  and contains a grove of 
cottonwoods and several v a r i e t i e s  o f  grass. The remainder o f  the proper ty  
i s  grassland on the moderate t o  steep lower slopes o f  Haystack Mountain. 
Elevat ions w i t h i n  the property range from 5,235 f e e t  on Lefthand Creek, 
where i t  crosses the eastern proper ty  1 ine, t o  about 5,340 f e e t  a t  the top 
o f  a knob j u s t  west o f  the summit o f  Haystack Mountain. The summit o f  the 
mountain i s  n o t  on the  Dodd property (F igure 2). 

Geomorpho 1 ogy 

The area inc lud ing  the Dodd proper ty  i s  under la in  by Creatceous shale - 
the only d e f i n i t e  outcrops being on the slopes o f  Haystack Mountain. A low 
a n t i c l i n e  i s  found i n  the shale, bu t  i s  not  responsible f o r  any surface 
features (Hunter, 1947). The nature o f  the surface r e s u l t s  from erosion 
and deposit ion, w i t h  Lefthand Creek being the c h i e f  agent (Figure 3). 

Lefthand Creek has a grad ient  averaging 80 f e e t  per  mile. The f lood- 
p l a i n  averages about 50 f e e t  i n  width, and i s  composed o f  sand and gravel. 
The gravel includes we1 1 -rounded boulders o f  g ran i t e  and o ther  i gneous rocks, 
gneiss, and a t  l e a s t  three v a r i e t i e s  o f  sandstone. Five low, discontinuous 
terraces, three south o f  the f l oodp la i n  and two no r t h  o f  the f l oodp la in  
form the gen t l y  s loping ground t ha t  makes up the southern proper ty  (Figure 4). 
The terraces a re  recognizable on ly  a t  the edge o f  the f l oodp la in  and on the 
western po r t i on  o f  the property. The lowest and most recent terraces adja- 
cent  t o  the f l oodp la in  have been eroded along the i nne r  edges by recent 
floods and the exposed par ts  o f  the terraces contain a l luv ium o r  loess and 
t h i n  layers  o f  gravel (Figure 5). A1 1 the terraces contain small, shallow, 
ovate depressions, inc lud ing  a p a r t i a l l y  f i l l e d  oxbow on the lowest te r -  
race south o f  Lefthand Creek i n  the western p a r t  o f  the property. Because 
the o r i g i n  o f  most o f  these depressions i s  n o t  c l e a r  they may be subsidence 
p i t s ,  near ly  closed meander scars, o r  subsidence depressions i n  s e t t l i n g  
a1 1 uv i  urn. A1 1 depressions appear t o  be re1 a t i v e l y  impervious t o  seepage, 
and apparently c o l l e c t  water by runof f ,  spring-feeding, o r  both. 

The western slopes o f  Haystack Mountain are  concave, ranging from 
gradients o f  1 :200 f e e t  i n  the lower por t ions  o f  1 :7 f e e t  on the upper slopes. 
The lower slopes have been plowed and a re  cobble-strewn, The upper slopes, 



RELIEF, 
DODD PROPERTY 

Fig. 2 I 



I h~ ; .  - HANG CREEK FLOOD PLADN I 
I IN THE VlClNlTY OF THE I 

. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  ........................ . . . . . . . . . . . . . . . . . . . . . .  STANDARD 
PROJECT 

. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  

S C A L E  IN F E E T  
1000 0 1000 2000 Fig. 3 



7 
F 

LEFT' H A N D  CREEK 
1 

CROSS SECTIONS 

Profile 

Stream Bed  - 

Average Right Bank - - - 

Average Left Bank - - - - -  

Scale in Miles 
0 I 

I I 

s t r e a m  m i l e  f r o  
I 1 

Elevation in 

feet MSL 

Cross Section 

Elevation in Distance in foot 

feet MSL 
INDEX CROSS SECTION 7 - 7  

Intermediate Project 

Regional Flood Flood 

Fig. 4 I 
Sourcm: U.S. Arml Corps ot Rngineers 1 



i r r iga t ton  irrigation 

V E G E T A T I O N  
1 Upper Terrace C o n s u l t  r e p o r t  for  N- V M i x e d  P r a i r i e  i 
2 Middle  Terrace 

* ~ a r s h  L a n d s  

3 Lower Terrace 8 Poor ly  Vegeta ted  

d e s c r i p t i v e  d a t a .  

I D E A L I Z E D  TERRACE R E P R E S E N T A T I O N  

Fig. 5 



terminating i n  a knob west of the mountain top, are apparently underlain 
by poorly sorted gravel, inc lud ing boulders over one f o o t  i n  diameter, set 
i n  a soft ,  gray matrix p a r t i a l l y  cemented by discontinuous cal iche about 
2 f e e t  below the surface. 

Lefthand Creek i s  the only stream o f  any k ind  on the property. A shal- 
low gul ly,  500 f e e t  long, i n  plowed land south of the knob on Haystack con- 
ta ins cobble-capped pedestals about 2 inches high, g iv ing  some measure o f  
the depth o f  the most recent erosion, much o f  which may be due t o  wind. 
Since most o f  the surface i s  porous, drainage may be subsurface; underground 
drainage could also supply water t o  the low depressions on the terraces. 

The topography o f  t h i s  area i s  due t o  a combination o f  changing stream 
patterns and protect ive caps o f  gravel on ancient surfaces. Remnants of a 
once-continuous sheet o f  grave1,that presumably was spread by streams over 
the whole areat is  preserved on the upper par ts  o f  Haystack Mountain and 
Tab1 e Mountain, one m i le  t o  the northwest. This gravel layer  may be the 
source o f  the cobbles and boulders scattered over the lower slopes o f  Hay- 
stack Mountain. The s i m i l a r i t y  of gravels on Table Mountain and Haystack 
Mountain and the conformity o f  t h e i r  summits give support t o  the idea of a 
widespread gravel layer. The assumption i s  t h a t  Lefthand Creek has diverted 
from i t s  former course between the two mountains i n t o  a shorter, bu t  deeper 
stream val ley  south o f  Haystack Mountain a f t e r  i t  had c u t  through some of 
the land between the tw mountains. Lefthand Creek gradually assumed i t s  
present course, whi le the zone between the mountains could have been deepened 
by smaller streams because the layer  of gravel had i t s  bounding terraces 
formed la te r .  The present gravel bed has been excavated and widened a r t i f i -  
c i a l l y  i n  the eastern pa r t  o f  the property t o  reduce the r i s k  o f  overflow 
during f looding. 

Climate 

The Dodd property, 1 oca ted between Boul der and Longmon t, can be t yp i  f i ed 
ima t i ca l l y  as having temperatures and r a i n f a l l  values somewhat between those 
Boulder and Longmont (Figure 6). A1 though temperature and prec ip i ta t ion  

are the major c l imat ic  controls, in te rmi t ten t ,  stroag winds are not  uncommon 
t o  the area. These westerly winds, known l o c a l l y  as "chinooks," undoubtedly 
af fect  vegetation and s o i l  to  some degree. 

As w i t h  many streams issuing from the Front Range, Lefthand Creek has 
been subjected t o  per iod ic  f looding as a r e s u l t  of loca l  c l  imatic extremes. 
The U.S. Army Corps o f  Engineers has noted tha t  f looding occurs along Left- 
hand Creek on the avera e of once every 15 years. The most severe modern 
f loods were June, 1949 9 1,140 cubic f e e t  per second [ c f u  water flow), 1938 
(812 cfs, no month given), and August, 1951 (785 cfs)  (U.S. Army Corps of 
Engineers, 1969). Although floods are no t  predictable and are qu i te  var iable 
i n  volume, they are most frequent i n  spr ing and summer when sporadic thunder- 
showers accompany alpine snowmelt. The area adjacent t o  Lefthand Cre?k i n  
the Haystack Mountain v i c i n i t y  that  the Corps o f  Engineers believe would be 
affected by f looding as indicated by Figure 3. 
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F lo ra  and Fauna 

The Dodd property,  l y i n g  w i t h i n  the t r a n s i t i o n  zone o f  subalpine t o  
grassland, por t rays p l a n t  and w i l d l i f e  cha rac te r i s t i c s  t y p i c a l  o f  t h i s  zone. 
Numerous animal burrows are found on the stream terraces. The inhabi tants  
were n o t  seen, bu t  common piedmont mama1 s: skunks, rabb i  t s  , squi r r e l  s , 
p r a i r i e  dogs and mice and b i r ds  would be expected t o  l i v e  i n  the area. 

The vegetat ion i s  predominantly n a t i v e  and introduced grasses scat tered 
throughout the area. Hackberry, w i l d  cherry, alder, skunkbrush, and numerous 
herbs may be found. Although there i s  a change i n  e leva t ion  o f  about 195 
feet ,  p l a n t  d i s t r i b u t i o n  does no t  seem t o  be determined by elevat ion;  r a the r  
i t  i s  con t ro l l ed  by l o c a l  va r ia t ions  on microcl imate and edaphic factors.  
Thus, there i s  a d i s t i n c t  l o c a l i z a t i o n  o f  cottonwood along Lefthand Creek, 
rushes i n  marshy depressions on the terraces, and yucca and skunkbrush on 
open h i l l s i d e s  (F igure 7). An unusual p l a n t  fea tu re  on the property i s  a 
s i ng le  ponderosa pine, 35 t o  40 f e e t  high, i n  the western segment o f  the 
proper ty  - poss ib ly  a remnant o f  a former grove. 

Vegetation Categories (Weaver and A1 bertson, 1956) , (See Figure 7) 

Hiqh Dry ~ r a s s l a n d  (Category I) : The predominant grasses are b lue gramna 
(Bouteloua r a c i l  i s ) ,  western wheat grass (A  r o  ron smi t h i i )  , and 1 i t t l e  %-- b m A n  r o  o on sco ar ius) ,  w i t h  n e e d l - e m p a  cmata).  Skunk- 
brush, a 1 soapweed (Yucca glauca) are s m e d  
t h r o u g h o r  

- 
High Dry Grassland (Category I 1  

stem T~ndropogon e ra rd i  ) , 1 l ttl esr e 61 
gramna (Boutel oua cur  pendu la) ,  swi 
seed) . . .  (Sporobol A us cryptandrug), and 
w i th  minor amounts o f  Catego 

: The predaninant qrasses are b i q  blue- 

i nd ian  r i  cegrass ( m s  - -hyrnenoi des ) 
Fy  I intermixed. 

Mixed P ra i r i e :  Mixed p r a i r i e  reduced by overgrazing t o  a short-grass d is -  
climax. Short  grasses and cactus (0 u n t i a  01 acantha) are  the chief species. 
A wide mlx ture  o f  soapweed (Yucca f-T; h e d  ((Ascle i a s  
arenar ia) ,  and y e l l  ow s p i n e d m t  m? e r i s i um ochrocentrum +- are intermixed. 

Cottonwood: P la ins  cottonwood (Po u lus  sa r  e n t i i )  are s i tua ted  p r i -  
ma r i l y  along the banks o f  Lefthand Cree 
along the i r r i g a t i o n  ditches. 

h h e r  stands can be found 

Poor ly Vegetated: Extremely reduced grass cover - poss ib ly  a r e s u l t  o f  
overgrazing. I n  scat tered but  f requen t l y  occurr ing areas the vegetat ion i s  
e n t i r e l y  absent exposing bare s o i l  and rock. 

Bunch Grass : Pla ins  bluegrass (Poa a r i  da) predominates i n  con junc t ion  
w i t h  b l u e  g r a m  (Boutel oua g r a c i l  is)and- amounts o f  grasses 1 i s t e d  i n  
Categories I and 11. 

Cul t i v a t e d  Areas: areas present ly  being cropped. 

Marsh Lands: Here a f a i r l y  uni form l a y e r  of sedges e x i s t  i n  which rushes 
(Carex t i  11 f o l  i a) predominate. Water i s  co l  l ec ted  on the surface t o  a depth 
o m r o x i m a t e l y  one-ha1 f inch. 
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Gravel: no vegetation present. 
7 

Fa1 law Areas : n o t  present ly  bei  ng cropped. * These trees ( C e l t i s  occ iden ta l i s )  are r e s t r i c t e d  t o  the  
south an o the Holland oitc-e upper ter race i n  the center o f  the 
property. 

Alder: (Alnus ser ru la ta )  Only one small stand was observed i n  the 
area m i c h  t h e a c k b e r r l e s  were prev ious ly  noted (as above). 

W i  1 d her r  : (Prunus pennsyl vani ca) L im i ted  c lus te rs  e x i s t  along 
the H ~ n b d h  o n c  

Ponderosa Pine: (Pinus onderosa) Only one t r ee  o f  t h i s  type ex i s t s  
on the property, and i s l o c a ' t e  %-T i n  e southwest corner o f  the western ex- 
tension o f  the property. 

Soi 1 s - 
The "Soi ls  Handbook f o r  Boulder Survey Area," a repor t  f o r  the U.S, 

Department o f  Agr i  cu l  t u re  (Morel and, 1966) gives the f o l  1 owing s o i l  s descrip- 
t i ons  f o r  the area. Figure 8 shows the  d i s t r i b u t i o n  o f  the s o i l  types i n  
the study area and Table I provides the slope designations. 

Samsil Clay (51-CD): A shallow wel l -drained s o i l  w i t h  c lay  o r  c lay  
loam surtace s o i l  and under la in by shale a t  less than 20 inches. These 
s o i l s  are on uplands. Water in take  r a t e  i s  slow and water-holding capacity 
i s  low. These s o i l s  are best  su i ted  f o r  pasture. I f  i r r i ga ted ,  frequent 
l i g h t  i r r i g a t i o n s  w i l l  probably be necessary t o  maintain s u f f i c i e n t  ava i lab le  
moisture and avoid erosion. I f  n o t  i r r i g a t e d ,  proper range use i s  necessary 
t o  maintain des i rab le  grasses and avoid erosion. These s o i l s  have severe 
1 im i t a t i ons  f o r  sep t i c  tank f i l  t e r  f i e l d s  and f o r  foundations. 

~ a r g r e a v e  Fine Sandy Loam (52-CD) : A moderately deep, we1 1 -drained 
s o i l  w i t h  f i n e  sandv loam surface s o i l s  and f i n e  sandv c lay loam subsoils. 
These s o i l s  are u n d i r l a i n  by sandstones a t  20 t o  40 inches; and are located 
on uplands. The water in take r a t e  i s  moderately r ap id  and the water holding 
capaci ty i s  medium. These s o i l s  are used f o r  i i r i g a t e d  and dry cropland 
and pasture. Erosion con t ro l  i s  necessary t o  prevent wind erosion. There 
are severe 1 im i t a t i ons  for  sep t i c  tank f i l t e r  f i e l d s  because o f  the depth t o  
bedrock. 

Kutch Clay Loam (53-CD) : A moderately deep, we1 1-drained s o i l  w i t h  
c l a y  loam surtace so i  1 s and c lay  subsoi 1 s. These so i  1s are under la in by 
shale a t  20 t o  40 inches and are located on uplands. The water in take r a t e  
i s  slow and the water-holding capaci ty i s  medium. This s o i l  i s  used fo r  
i r r i g a t e d  and dry  crop1 and, bu t  i s  b e t t e r  su i ted  f o r  pasture than c.rops. 
Careful i r r i g a t i o n  i s  needed t o  avoid water-logging. There are severe l i m i t a -  
t i ons  f o r  sep t i c  tank f i l t e r  f i e l d s  because of the depth t o  the bedrock and 
the slope, but  these s o i l s  are moderately easy t o  excavate. 



SOILS ,  
DODD PROPERTY 

LEGEND 

I 12G-B Calkins Sandy Loam 

I 18-A Niwot Soils 

22-0  Valmont Clay Loam 

22K-C Valmont Cobbly I a22K-B Clay Loam 

I 26-C Heldt Clay 

I 50-CD Renohill Silty 

Clay Loam 

51-CD Samril Clay 

I 52-CD Hargreave Fine 

Sandy Loam 

53-CD Kutch Clay Loam 

I Terrace Escarpments 

S C A L I  

1000' 0 t0,oo' 
Fig. 8 



TABLE I. GENERAL SOIL DESCRIPTIONS 

(Slope Designations) 

Percentage 
Soi l  code* o f  Sl ope 

9 - 60 

Over 25 

*Code i d e n t i f i e d  i n  general soi 1 descrip- 
t i o n  immediately preceding and can be re- 
l a t e d  t o  those l e t t e r s  above which appear 
i n  Figure 8. 



. . Renohi 11 S i  1 ty Clay Loam (50-CD) : A moderately deep, we1 l-drained 
s o i l  w i t h  s i l t y  c lay  loam sur face  s o i l s  and s i l t y  c l a y  o r  c l a y  subsoi ls .  
These s o i l s  a r e  underlain bv sha le  a t  20 t o  40 inches and a r e  located  on 
uplands. The water  in take  F a t e  is slow while the water  holding capac i ty  
is medium. T h i s  type s o i l  is used f o r  i r r i g a t e d  and dry cropland,  but i s  
b e t t e r  suited f o r  c l o s e  growing crops and pas ture  t o  he lp  con t ro l  erosion.  
On s lopes  of  over  f i v e  per  c e n t ,  these s o i l s  should no t  be d ry  farmed be- 
cause of the eros ion hazard. There a r e  severe l i m i t a t i o n s  f o r  s e p t i c  tank 
f i l t e r  f i e l d s .  

Terrace Escarpments (72-EF): This  is a land type c o n s i s t i n g  of a thin 
l aye r  o f  cobble mater ia l  over  sha le  which occurs mainly on the side s lopes  
of o ld  high t e r r a c e s  and pediment surfaces.  The water  i n t a k e  r a t e  i s  slow 
a1 though the cobble on the su r face  may help. The water-holding capaci ty  is 
low. These s o i l s  a r e  bes t  s u i t e d  f o r  range o r  pasture.  With good range 
management, f a i r l y  good amounts of forage  can be obtained. There a r e  
severe 1 imi ta t ions  f o r  s e p t i c  tank f i  1 ter fields, and f o r  foundations. 

Valmont Clay Loam (22-8): A moderately deep, well-drained s o i l  w i t h  
c l ay  loam sur face  s o i l s  and c l a y  o r  c l a y  loam subsoi ls .  T h i s  type  i s  under- 
l a i n  by cobbly and g rave l ly  l a y e r s  a t  20 t o  40 inches,  and i s  loca ted  on 
t e r r a c e s  and high pediments o r  outwash fans.  Water i n f l  i t r a t i o n  i s  modera- 
t e l y  slow while the water-holding capac i ty  is  medium. Thls  s o i l  is used 
f o r  i r r i g a t e d  and dry cropland and pasture.  Erosion con t ro l  is important. 
Moisutre conservation is necessary on dry farmed areas .  There a r e  moderate 
l imf ta t ions  f o r  septic tank f i l t e r  f i e l d s ,  and excavation may be somewhat 
d i f f i c u l t  because of cobble i n  the subs t ra t a .  

Valmont Cobbly Clay Loam (22K-C and 22K-0): These s o i l s  a r e  l i k e  
22-B excebt  t h a t  there a r e  l a r a e  amounts o t  cobble and aravel  on the sur- 
f a c e  and throughout. ~ u l  t i v a t i o n  is  d i f f i c u l t ,  and most a r e a s  a r e  used f o r  
pas ture  o r  rangeland. There a r e  moderate 1 imi ta t ions  f o r  s e p t i c  tank f i l -  
ter f i e l d s ,  and excavation i s  d i f f i c u l t .  

~ i w o t  Soi 1s  (18-A) : A shallow, somewhat poorly drained s o i l  w i t h  loam 
o r  c l a y  loam s u r f a c e  s o i l  and underlain by sand and gravel  a t  less than 20 
inches. These soi  1 s  a r e  on low bottomlands and t e r r a c e s ,  usual ly  ad jacen t  
t o  stream channels. The water  in take  r a t e  i s  medium and the water-holding 
capaci ty  is low. T h i s  type is used pr imar i ly  f o r  i r r i g a t e d  and dry  pasture.  
More f requent  i r r i g a t i o n  may be necessary a1 though most a r e a s  have a 
seasonal wa te r t ab le  and may receive  in f requen t  flooding. There a r e  severe  
1 imi t a t i o n s  f o r  septic tank f i  1 ter f i e l d s .  These s o i l s  a r e  good sources of 
sand and gravel.  

Cal k ins  Sandy Loam (1 26-8) : A deep, somewhat poorly drained soi  1 w i t h  
sandy loam s u r t a c e  s o i l s  and sandy loam subsurface layers .  The water in take  
r a t e  f s moderately r ap id  whi le  the water  holding capaci ty  is moderately low. 
These s o i l s  a r e  on low t e r r a c e s  and bottomlands and a r e  used f o r  i r r i g a t e d  
farming, being well s u i t e d  f o r  this use. Wind eros ion may be a hatard and 
dra inage  may be necessary t o  lower t h e  watertable.  There a r e  seve: e 1 i m i  ta-  
t i o n s  f o r  septic .tank f i l ter  f i e l d s  because of  the high watertable.  



Heldt ,Flay (26;C): A deep, well-drained s o i l  w i t h  c lay  loam o r  c lay  
surface so l  s and c ay subsoils. This type i s  located on terraces and up- 
lands. The water in take  r a t e  i s  slow and the water- ho ld ing capaci ty i s  
high, This s o i l  i s  used f o r  i r r i g a t e d  and dry  farming and pasture, bu t  i s  
best  su i ted  f o r  pasture because o f  workab i l i t y .  There are severe 1 im i t a t i ons  
f o r  sep t i c  tank f t l t e r  f i e l d s  because o f  a s lowly permeable subsoil .  
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CHAPTER 3 . PAST, PRESENT AND FUTURE LAND USE 

Max H, Dodson and John L. Harper 

Past Land Use 

t i i s t o r i c a l l y ,  the Dodd property and the Haystack Mountain area have 
undergone few major changes i n  land u t i l i z a t i o n  u n t i l  the past  f i v e  o r  s i x  
years. The Haystack Mountain area was f i r s t  l e g a l l y  s e t t l e d  i n  1864 and 
1865 and was f i r s t  i r r i g a t e d  s h o r t l y  t he rea f t e r  (Lang, 1932). Cropland 
i s  conjectured t o  have been i n i t i a l l y  confined t o  the  f loodpla in ,  but  
a f t e r  the Holland D i t ch  was completed i n  1866 cropland was assumed t o  
have advanced up the southern slopes o f  Haystack Mountain. 

Soi 1s i n  and around Haystack are, according t o  D. C, Moreland, s o i l  
s c i e n t i s t  f o r  the Longmont Soi 1 Conservation Service, general l y  unfavorab:e 
f o r  any extensive crop production bu t  are good f o r  grazing and pasture areas. 
\ J i  t h  t h i s  informat ion,  combined w i t h  t h a t  from var ious personal in terv iews 
w i t h  John Dodd, landowner, i t  was ascertained t h a t  up u n t i l  the Dodd fami l y  
purchased the proper ty  i n  1940? pasture and raz ing was the predominant land 
use of t h e i r  property. The r a l s i n g  o f  cerea gra ins  and c a t t l e  feed was 
o f  secondary importance. 

4 
An i n t e r e s t i n g  past  land use of the Dodd proper ty  i s  found i n  the h is -  

t o r y  of the o l d  l o g  cabin southwest o f  Haystack Mountain (Appendix V), 
This cabin was b u i l  t by Jacob A f f o l  ten, a homesteader, i n  the e a r l y  1860s. 
I t  was used as a residence u n t i l  1950, bu t  has had some ra the r  i n t e r e s t i n g  
v i s i t o r s  and residents.  I n  the 1860s i t  was used t o  muster ou t  C i v i l  War 
sold iers.  While A f f o l t e n  was 1 i v i n g  i n  the house i n  the mid-1860s, the 
Arapahoe Chief  Niwot (meaning " lef thand" i n  Engl ish) v i s i t e d  and camped 
around the cabin (Darby, 1970). The Dodd proper ty  was a f a v o r i t e  win ter ing 
spot  fo r  the Arapahoe Indians who found a good supply of game and d r ink ing  
water i n  the v i c i n i t y .  Stone r l ngs  about 20 f e e t  i n  diameter are s t i l l  
v i s i b l e  some 200 yards southwest o f  the cabin. These stones were used t o  
ho ld  down the edges of the tepees. Between 1867 and 1876 the cabin was 
used p e r i o d i c a l l y  as the headquarters o f  the F. V. Hayden Survey which made 
geological  maps and repor ts  o f  the Rocky Mountains (~ohnson, no date). 

When the Dodds f i r s t  obtained the 200 acres, i t  had prev ious ly  been a 
d a i r y  farm which supported approximately 20 m i l k  cows. The grazing area 
was confined t o  the  acreage j u s t  below the Holland D i t ch  bu t  n o t  inc lud ing  
the 40 acres extending t o  the west. Were was loca ted  a considerable amount 
of swamp area which was successful ly  drained by the Dodds s h o r t l y  c ' ter  they 
assumed ownership 

The fi r s t  use the Dodd fami ly  made o f  i t s  newly acquired land was 
d a i r y  farming. They, 15 ke t h e i r  predecessors, grazed r.~;d m i l  ked approxi- 



mately 20 cows. The m i l k i ng  area was the small barn and co r ra l  area adjacant 
t o  the log cabin i n  the southern p a r t  o f  t h e i r  property j u s t  no r th  o f  Niwot 
Road. The Dodds continued the da i r y  operat ion for  approximately two years 
and eventual ly  had t o  terminate operations due t o  increased heal th-sani ta-  
t i o n  regu la t ions and expense o f  operation. 

The pasture area which was used f o r  the grazing of the da i r y  c a t t l e  
has been continued i n  use as grazing land. On the upper slopes of Haystack 
Mountain where i r r i g a t i o n  was no t  poss ib le  dryland farming was conducted, 
which i s  present ly the pract ice.  

The f i r s t  s i g n i f i c a n t  change i n  land use o f  the Dodd proper ty  s ince 
the Dodds terminated t h e i r  d a i r y  business was the construct ion of the 
Boul der Feeder Canal i n  1954, which connected the Colorado-Big Thompson 
system a t  Carter Lake t o  the no r t h  w i t h  Boulder Reservoir t o  the south. I n  
ea r l y  1964, a d ivers ion canal between Lefthand Creek and the Boulder Feeder 
Canal was completed by the Lefthand Creek Water Supply Company. The s t ruc-  
t u r e  i s  bounded on a l l  sides by the Dodd property. Also, the Lefthand 
Creek Water Supply Company purchased approximately 1.4 acres o f  land i n  1961 , 
j u s t  west of the Haystack summit on the eastern edge o f  the Dodd property,  
fo r  the purpose of a right-of-way t o  r e p a i r  water pipe1 ines. According t o  
John Dodd, the Company had t en ta t i ve  plans t o  const ruct  a water tank on t h i s  
property bu t  t o  date no such e f f o r t s  have been made. 

For the area surrounding the Dodd property i n  Sections 27 and 28, land 
use has changed t o  a much l a r g e r  degree. Ag r i cu l t u ra l l y ,  the Rhinehart 
and P l a t t  proper t ies  show a poss ib le  t rend t h a t  has taken p lace i n  the adja- 
cent area. The land use map o f  1955 ( ~ i g u r e  9) shows t ha t  these proper t ies  
had a preponderance o f  cropland. The Rhinehart cropland consisted l a r g e l y  
o f  a l f a l f a  and cereal grains w i t h  non- i r r i ga ted  grassland t o  the  west. The 
P l a t t  cropland consisted of corn, a l f a l f a  and poss ib ly  a small acreage i n  
sugar beets. The cur rent  land use map (Figure 10) shows a greater  propor- 
t i o n  of acreage o f  pasture/grazing land f o r  both propert ies.  One poss ib le  
reason for  t h ~ s  i s  a matter  o f  economics. The s o i l s  and t e r r a i n  do n o t  favor  
croplands under increasing costs o f  operat ion and upkeep. The f e a s i b i l i t y  
of growing c u l t i v a t e d  crops i n  quan t i t y  does n o t  ex is t .  Also, both Rhine- 
h a r t  and P l a t t  accrued some income from s e l l i n g  parcels o f  t h e i r  land t o  
i nd i v i dua l  home bui lders,  and t h i s  may have negated the des i re  o r  necessi ty 
t o  p l a n t  crops. 

The most s i g n i f i c a n t  change i n  land use f o r  the Haystack Mountain area 
has been the encroachment o f  the r u r a l  r es i den t i a l  sett lement o f  Brigadoon 
Glen which was f i r s t  subdivided i n  September, 1964. I t  occupies what had 
prev ious ly  been a pasture/grazing area w i t h  some i r r i g a t e d  cropland t o  the 
east. The Haystack M u n t a i n  Gol f  Course was f i r s t  i n  operat ion i n  1966 and, 
1 i ke the 1 and encompassing Brigadoon Glen, was ea r l  i e r  a pasture/grazing 
area. 

A land use which has n o t  been prev ious ly  mentioned bu t  nevertheless 
bears s ign i f i cance  was the d r i l  l i n g  a c t i v i t y  conducted by various o i  . and 
gas companies. According t o  John Dodd, d r i  11 i n g  operations i n  the area were 
being conducted as f a r  back as the l a t e  1910s. Several producing gas we1 l s 
were establ  ished b u t  were soon abandoned. 







I n  conclusion, the h i s t o r i c  p i c t u re  o f  the Haystack FIountain area and 
the Dodd property shows two trends. F i r s t ,  the s h i f t  from cropland t o  
pasture i s  r e a d i l y  apparent; secondly, urban leap-frogging and development 
i s  s t a r t i n g  t o  show i t s  in f luence on the land use. Future land use can 
be postulated by no t ing  the h i s t o r i c a l  record of change i n  the area. I t  
can be seen t ha t  sa tu ra t ion  by urban sprawl, whether i n  the form o f  r u r a l  
r es i den t i a l  sett lement o r  as t r a c t  homes, i s  i n e v i t a b l e  unless ac t ion  i s  
taken t o  preserve some o f  the more unique open spaces i n  t h i s  area between 
Boul der and Longmon t. 

Present Land Use 

The predominant land use a c t i v i t i e s  observed i n  the v i c i n i t y  o f  the 
Dodd property today are re l a ted  t o  agr i cu l tu re .  O f  these, the grazing o f  
l i ves tock  and c u l t i v a t i o n  dominate, i n  t h a t  order o f  s ign i f icance.  

Aqr i  cu l  t u r a l  Ac t i  v i  ti es 

The map o f  cu r ren t  land use i n  the area (Figure 10) discloses t h a t  the 
ma jo r i t y  o f  the acreage included i n  the study i s  devoted e i t h e r  t o  improved 
pasture o r  t o  unimproved, natura l  range. Pasture lands tend t o  be s i tua ted  
on lower slopes and the Lefthand Creek f loodpla in ,  and i r r i g a t e d  pasture i s  
the ru le .  The expanse o f  pasture east o f  and below Haystack Mountain, i n  
the NR;, Section 27, shows evidence o f  a r a the r  extensive sp r i nk l e r  system 
which i s  no longer operat ional  (Dodd, 1970). The Hygiene Dairy, east across 
North 63rd S t ree t  (County Road No. 39) i n  the N&, Section 26, was respon- 
s i b l e  f o r  the improvement o f  the pasture i n  question t o  serve as added 
grazing space f o r  t l ie  da i r y  herd. 

Unimproved pasturage i s  general ly  r e s t r i c t e d  t o  the upper reaches o f  
the steeper topography t ha t  culminates i n  Haystack Mountain, i n  the E$, NEk, 
Section 28 and NWk, Section 27. The na tu ra l  short-grass range on the Dodd 
property located j u s t  south o f  the Haystack summit area has been abandoned 
t o  grazing f o r  the past  several seasons. The Dodd brothers confine t h e i r  
l i ves tock  present ly  t o  the lower slopes south o f  the Holland Ditch. 

Cropland w i t h i n  the study area i s  l i m i t e d  i n  ex tent  and i n  crop var ie ty .  
The Dodds have some 13 acres of spr ing wheat seeded i n  the NEk, NE%, Section 
28, bu t  t h i s  acreage i s  present ly  l y i n g  fa l low. Besides wheat, other grains 
planted spar ing ly  i n  the v i c i n i t y  o f  the Dodd proper ty  are corn and barley. 
A l f a l f a  hay i s  produced on some low- ly ing lands, although most o f  the pasturage 
i s  i n  grass. 

Livestock numbers, predominantly i n  ca t t l e ,  are n o t  ava i lab le  f o r  the 
g ra t ing  season. During t h i s  w in ter  f i e l d  season the on ly  animals i n  evidence 
i n  Sections 27 and 28 were some two dozen head o f  dairy-breed cows and 
calves i n  an enclosed feeding area, plus a few head o f  mixed-breed c a t t l e  
on pasture t o  the east, a t  the Sellmer farm i n  the SR, Nbk, Section 28. 



.. Residential  Development 

Aside from severa l  individual  farm residences and the Brigadoon Glen 
subdivis ion ,  s ingle-family residences a r e  s c a t t e r e d  along a r e a  roads on 1-to 
5-acre l o t s ,  mostly within a hundred f e e t  o r  so  of t h e  roadside. These 
occurrences - a r e  noted on Figure 10 w i t h  t h e  single-family residence code 

. . and pat tern .  Farm homes, i n  add i t ion ,  a r e  keyed with the le t te r  "f" t o  
denote farmsteads. 

Brigadoon Glen, located  i n  the  S%, SEk, Section 27, r ep resen t s  the 
c l a s s i c a l  r u r a l  r e s i d e n t i a l  a rea  i n  which r e l a t i v e l y  expensive homes a r e  
s i t u a t e d  on l o t s  of approximately 1 acre.  Present ly ,  only 1 5  of  62 p l a t t e d  
l o t s  a r e  occupied by homes (Figure 10) ; t h e  major i ty  o f  them a r e  f ac ing  Left- 
hand Creek, e i t h e r  on the  e x i s t i n g  f loodpla in  o r  on the first o r  second 
t e r r a c e s  above i t .  Two homes a r e  under construct ion.  

East  of Brigadoon Glen, across County Road No. 19  and nor th  of Niwot 
Road, two p l a t t e d  subdivis ions  a r e  well es tabl i shed.  The t rend toward 
r u r a l ,  s ingle-family r e s i d e n t i a l  land use is growing s t e a d i l y  i n  this area  
a s  a r e f l e c t i o n  of the proximity of the IBM p l a n t  and o f  the general urbani- 
za t ion  of ru ra l  lands between Boulder and Longmont. 

Recreational A c t i v i t i e s  

Of primary considerat ion i n  analyzing t h e  f u t u r e  of  the Dodd property 
a s  a na tura l  a rea  s i t e  is  the  long-term e f f e c t  o f  an adjoin ing land use, 
the Haystack Mountain Golf Course, i n  t h e  S R ,  Section 27, This 32-par 
nine-hole course began opera t ion  i n  1966 a s  a small-scale e n t e r p r i s e ,  i n  
which category i t  remains today. I t  inc ludes  grassed f a i  miays and manicured 
greens,  and i t  i s  complemented w i t h  a 200-yard dr iv ing range. There i s  no 
clubhouse per se, but  the  owner-manager's res idence  funct ions  a s  one. 

Other Forms of Land U t i l i z a t i o n  

T h e  s tudy a r e a  i s  t raversed  by Lefthand Creek which courses southeast-  
ward through Section 28 t o  a r c  around the base of  Haystack Mountain. Along 
the  reach of  this stream (Figure  3)  t h e  f loodpla in  is  q u i t e  narrow and sub- 
j e c t  to  severe f looding under condi t ions  approximating those  of  the  May, 1969 
four-day ra ins .  No zoning o f  the  f loodpla in  e x i s t s ,  but  the  U.S. Army Corps 
o f  Engineers i s  p resen t ly  conducting s t u d i e s  and hearings,  i n  conjunction 
w i t h  Boulder County, t o  a f f e c t  r e s t r i c t i v e  zoning. 

T h e  major d i t c h  l i n e  shown on Figure 10, running southwestward through 
t h e  U+, Sect ion 27 and i n t o  t h e  S R ,  Sect ion  28, is  the Boulder Feeder 
Canal (Boulder Creek Supply Canal). On t h e  Dodd property a siphon s t r u c t u r e  
channels this flow under t h a t  o f  Lefthand Creek, and a d ive r s ion  structure 
j u s t  upstream on Lefthand Creek was completed i n  1964 t o  d e f l e c t  creek 
waters  i n t o  the canal. 



Two smaller ditch systems, and a host of l a t e r a l s  and diversions, are  
depicted on Figure 10. The Holland Ditch branches from Lefthand Creek i n  
the center of Section 27. Originating i n  the W%, W%, Section 28, the 
Hinman Ditch follows the l i p  of the major te r race  south of Lefthand Creek 
in the SWk, Section 28 and then angles southeastward into Section 33 south 
of Niwot Road. 

A small, undeveloped 1.37 acre parcel within the Dodd block of land 
(NE&, Section 28) is  owned by the Lefthand Water Supply Company. I t  re- 
portedly i s  the future s i t e  of a water tank to  be constructed when and i f  
residential  pressure demands. Three p lo ts  of waste disposal a re  shown 
within the two-section study area; they a re  dumps for  construction materials 
and abandoned automobiles and farm equipment. 

Future Land Use 

The his tor ical  and present 1 and use s tudies  of the Dodd property give 
some indications as to  what the future land use of the area will be. Urbani- 
zation has recently begun on former agricul tural  land and for  several reasons 
t h i s  trend should persis t .  The location of the area would defini te ly lend 
i t s e l f  to fur ther  development as a place to  l i v e  i n  t h a t  i t  l i e s  between two 
urbanized areas ,  Longmont and Boulder, whose populations, according t o  the 
Bureau of Census have increased 55 and 191 per cent respectively i n  the 20- 
year period since 1940. 

The present urbanization i n  the area,  Brigadoon Glenn, i s  qui te  acces- 
sib1 e to  the IBM plant  which is located j u s t  1.5 miles southeast of the Dodd 
property. According to  several individual real tors  hand1 ing property in the 
area,  the geographic location of the area i s  very much responsible f o r  the 
high se l l  ing price of the land. The 97 acres f o r  s a l e  in the N&, Section 
27 i s  being handled by Boulder Realty which expects tha t  the area will be 
purchased f o r  urban development. An unconfirmed amount of $2,000 per acre 
i s  the asking price. In Section 27 (NGk) there a re  80 acres f o r  s a l e  by 
the Alpine Realty and the asking price i s  $1,500 per acre and again develop- 
ment i s  assumed to be the prime incentive f o r  buying the land. The Arapahoe 
Realty has unoff icial ly  sold a 100-acre farm i n  the S$, Nbk, Section 28 to  
a Boulder attorney who supposedly bought i t  as a future development. Mr. C.L.  
Ebel of Haystack Mountain Go1 f Course has intentions of se l l ing  homesties 
on his property along the Niwot Road frontage according to  the information 
printed on his go1 f course score cards. The Dodd brothers willful ly  point 
out tha t  agr icu l tura l ly  the land could and would s e l l  for  a large sum of 
money. 

I t  can be noted tha t  i t  would be naive indeed to assume tha t  the Dodd 
property naturally w i l l  remain re la t ive ly  unchanged f o r  the next few years. 
Lefthand Creek of fers  an a t t r ac t ive  location f o r  homesi t e s  w i t h  ful  1-grown 
t r ees  l ining the banks and the slopes of Haystack Mountain would of fer  a 
spectacular vis ta  for  homesi tes.  

Presently, the majority of the area i s  zoned f o r  agricul ture  w i t h  
Brigadoon Glen the only rural  resident ial  zoning i n  the immediate vicini ty .  



The trends toward urbanization, however, may be modi f jed by o ther  develop- 
ments. The on ly  s i g n i f i c a n t  resistance t o  urbanizat ion i s  twofold. F i r s t ,  
the U.S. Army Corps o f  Engineers' f l oodp la i n  study o f  Lefthand Creek could 
lead t o  f l oodp la in  zoning which could hinder o r  stop f u r t h e r  development. 
A considerable amount of the southern h a l f  of the Dodd proper ty  adjacent t o  
Lefthand Creek would be affected, Secondly, i f  Boulder and Loncpont con- 
t i nue  t h e i r  r ap id  expansion perhaps por t ions  o f  the area would f a l l  under 
a program s i m i l a r  t o  the Boulder Greenbel t. 
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CHAPTER 4.  CADASTRAL AND LAND TENURE 

Gary A. Heaslet, George R. Greenbank and Robert E. Key 

Information on cadastral and land tenure survey i s  represented by 
Figures 11, 12, 13, 14, and 15. The maps present a graphic pattern of ex is t -  
i n g  land ownership as  of the date of original grants, and i n  1910, 1930, 
1950, and 1970. This information was gathered primarily from the Boulder 
County Assessor's Offi ce and personal interviews. 

Essentially, only two sections (Sections 27 and 28 of T 2 N ,  R 70 W )  
a re  involved. Property transaction records are complete only from 1922 and 
the sequence of conveyances i s  included in the report (Tables 2 and 3). This 
information enables one to  determine intermit tent  land transactions not 
Shown on the maps. 

The number and types of ownership have proliferated moderately through 
the years, b u t  have accelerated great ly  in the l a s t  decade. The ownership 
pattern and resul t ing development has para1 le led census figures which re- 
veal a doubl i n q  of population i n  the Boulder area roughly every 10 years. 
Undoubtedly, the establishment of IBl4 and Beech Aircraft  plants nearby has 
had an impact on th i s  area. 

The 1970 map ( ~ i g u r e  15) shows several areas of mu1 t i p l e  ownership, re- 
presented as Briqadoon Glen, "various owners," C. & M. P l a t t ,  and the Boulder 
Seven Corporation. The 1 a t t e r  three contain in-hol di nqs  of several acres 
each and are  developed as suburban-coun t ry  residential  properties ; however, 
Brigadoon Glen i s  a plat ted subdivision containing 1 tr! 2-acre lo ts .  
Cadastral patterns indicate a trend toward suburban, fringe-type residenti  a1 
development encroaching upon the proposed natural area s i t e .  

Land Tenure 

Land tenure i n  the two sections of the study area is divided in to  three 
general c lassif icat ions.  Approximately 800 of the 1,280 acres in  the study 
a re  farmed and operated by the owners, most of whom l i v e  on the i r  property 
o r  in the near vicinity.  Three hundred and twenty acres a r e  leased by 
owners fo r  farming purposes. The remaining 160 acres consist  of individual 
homes and adjacent property. Pri vate residenti  a1 property s izes  range from 
1 acre s i t e s  i n  Brigadoon Glen to s i t e s  as large as 10 acres. These smaller 
resident ial  properties often have summer crops b u t  are farmed by the owners 
i n  every case. 

A 1  though portions of the area r e f l e c t  gradual residential  encroachment, 
there a re  s t i l l  some f a i r l y  large land holdings that  remain in agricultural  
use. For example, the Brunings have 160 acres i n  Section 28, as well as 40 













TABLE 2. PARTIAL HISTORY OF LAND TRANSACTIONS, SECTION 27 

Township 2, Range 70 

Descri p t i  on Grantee 

NEJG NEJG 
w+ N b k  & SWI1; 
& N* SWJG 
NE NEk 
F4Ek SEk 
N& SEk 
E$ NEk & N+ NEk 
% i n  N& SEk 
Wz, r4bk & a1 1 S* 
sWlG W)f N M i  
SW14 & IRi NWJE 
NEk NEk 
ES ~f N& & W& NEk 
E$ o f  N& & & NEk 
s& & h Nk 
N% SDc 
SE4 NDc 
SEk N& & NEk SE 
E% 14% -32 acs. 
& N R ;  6.45 acs. 
SW& 6.26 acs. 
N& NEf; & E% of N* & N R ;  
ss SElG 

SEk NE & NEk SE% 
SE3G S R ;  
NDG N& 
SE3G & N& 
NE+ N& & W+ NEk & 1% E% 
N% & NEk N& 
s4 SDG 
N& NEk & & NEk & 1% Ek 

NWlG 
1 ac. NE SE 
1 ac,NE SE 
1 ac. NE SE 
20 acs. NE SE 
NDc SEC, 

W. H. Poppie 
S t e l l a  M. & S. A. Arbuthnot 
Guy Dodd 
W. H. Poppie 
Francis L. Bol ton  
Almira Bol ton 
E. E. Hornbaker 
Ot i s  C. Bol ton 
F. H. Pounds 
Ar thur  E. Hammans 
Arine 0. & A r thur  E. tiammans 
Louisa G. & W i l l  iam G. Arnold 
James H. Hornbaker exal  
Louisa G. & W i  11 iam G. Arnold 
Hol land B. & Pearl R. Payne 
Francis L. & M. R. Bruning 
O t i s  C. Bo l ton 
Carl D. & My r t l e  E. P l a t t  
U.S.A. 
U.S.A. 
U.S.A. 
Pete Corsentino 
Henry L. Anderson & Helen A. 

B l  oon 
Henry L. Anderson 
Henry L. Anderson & Helen A. 

Bloon 
Car l  D. & My r t l e  E. P l a t t  
Henry L. Anderson 
Mar t in  L. IG Anne M. Hal l  
Clarence J. & Lo i s  J. Ebel 
Leonard P. Cresentino 
Mar t in  L. & Anne M. H a l l  
Development Enterpr i  ze, Inc. 

Bou Her Seven Corp. 
Fr. Paul Jlosephean 
3. & Ralph D. Brower 
Margo J. & A l l a n  H. Nelson 
Ralph D. Bower eta1 
Francis E. & Revat Dennhardt 

F i l i n g  Date 

2-9-1 922 
9-14-1 922 
2-1 3-1 924 
12-1 -1 924 
1-28-1 926 
12-29-1 926 
1 1-1 7-1 928 
4-27-1 931 
12-1 8-1 935 
3-5-1 940 
8-15-1940 
4-1 8-1 944 
8-28-1 944 
10-26-1 944 
1 -7-1 946 
8-6-1947 
7- 11 -1 952 
7-12-1 952 
9-1 0-1 953 
9-1 0-1 953 
7-21 -1 953 
12-28-1 953 



TABLE 3. PARTIAL HISTORY OF LAND TRANSACTIONS, SECTION 28 

Township 2 N, Ranqe 70 

Descri p t i o n  Grantee F i l i n g  Date 

W31 NWc C. W. B e l l  12-28-1923 
& NWlG Lloyd E. & Car r ie  Hodgson 11-1-1926 
S& NW4 & N% SWJG & SWk NDc Atra A. & M i l t o n  D. M o f f i t t  1-1 4-1 932 
NE N W  less  5 acs. John I. Bruning 11 -28-1932 
E4 Nf i  & E% SE & NW SE Emma Gehrunq 7-30-1 935 
Wzi NWri Aisee & Margaretha Bouwman 1-3-1 939 
l& Sl& & SE)G S b k  & SW14 SElG Frank H. & L o t t i e  J. Bruning 7-8- 1940 
E% HE14 & E+ S f i  & N& SE+ John J., Hugh J., i3 Alva M. Dodd 12-9-1940 
S E ~ G  N& & Sh% NE & NE% Sk3~ Wm. S. & Florence Tur ley  9-40 1942 
PI% NEk John I. Bruninq 2-1 4-1 944 
5 acres i n  NEL NWlG Ernst  D. Behrman 7-1 4-1 945 
S f 3  N* & N& SWlG & S R  NEL Beat r ice  C. Pease 4-2- 1946 
5 acs i n  NEL NW% Ernst D. & Evelyn A. Behrmann 4-9-1951 
SEL NW+ I3 SW% N& & NEk SL& W. A. & A l l i e  F. Rhinehart 1-1 1-1 952 
1.48 ac. Fh S R ;  1.65 U.S.A. 7-25- 1953 
NLJk NW)G & SbA; NW34 Aisse Bouwman 12-30-1 960 
S31 SW% & NWlG S b k  & S%i S R ;  Frank H. Bruning 1-27-1 961 
1.377 acs. S E k  NWJ.4 L e f t  Hand Land & Water Co. 1 0- 30-1 961 
1.377 acs. SEk NE% L e f t  Hand Water Supply Co. 12-1 1-1 961 
5 acs. i n  NEk N\% John H. & Hedwig H. Meyer 9-1 1 - 1962 
2.4 acs. E% SE4 SElG L e f t  Hand D i t ch  Co. 1-1 6-1 963 
NEk SbA; 1.30 acs. Algons & P a t r i c i a  J. Reining 4-26- 1963 
5 acs. i n  N& NW3t Richard S. & Agnes M. Baker 2-25-1 964 
3.9 acs i n  NEL NW% Kei th  R. & Mary R. Morgan 2-25-1 964 
N M c  N& & S% NW)r, S& NEL A i  sse Bouwman & Gino Spruie l  1 2-1 5-1966 
SDr, Slt& & SkP4 SEk Boyde B. & Ruth E. Bruning 1-1 7-1 966 
M b k  NEL 40 acs. Howard D. Hunsinger 10-31-1966 
NEL NWlG less 5 acs. John I. Bruning 11 -22-1 966 
NEk NGPG 5.3 acs. Minie R. & Jenny Lee Van Arsdale 12-8-1966 
NEL N h  11 acs. W i l l a rd  J. Humpal 12-20-1966 
N& NW% 10 acs. Harold Trey 12-20-1 966 
NEJG N R  9.3 acs. Arason Brenker 12-21-1966 
5.3 acs. NEk Nbk Jenny Lee Van Arsdale 6-7-1 967 
NEk NW34 10 acs. Thomas D. & Carole A. Lynch 2-23-1 968 
SE& NWk & SWk NEk & NDG SWk O l l i e  F. Rhinehart 5-8-1 969 
NW% 11 acs. A. G. Jr. & Virgeen H. Wedgecock 9-2-1969 
FIE% NW34 10 acs. John F. & P h y l l i s  M. Olson 10-1 6-1 969 
NDc NW14 9.3 acs. Robert H. & Bernadine D. Tschody 10-17-1969 



acres i n  Sect ion 27. Frank Bruning o r i g i n a l l y  homesteaded the a rea  i n  
1904, and has farmed the  a r e a  s i n c e  t h a t  time. The Dodd property encom- 
passes almost 200 a c r e s ,  much o f  which is st i l  1 farmed. 

, Section 27 shows the  g r e a t e s t  change i n  ownership and tenure  pa t t e rns .  
The 80 a c r e s  belonging t o  Pete  Corsentino a r e  leased to  a nearby da i ry  f o r  
pas ture  and grazing. Mr. Corsentino is p resen t ly  r e s i d i n a  i n  Cal i fornia  
and the Boulder Realty is adver t i s ing  the property a s  idea l  f o r  r e s i d e n t i a l  
development. The Ebel property inc ludes  a nine-hole go1 f course and 12 
homes sites f ron t ing  on Niwot Road. Lot s i z e s  a r e  approximately an acre. 
The t rend would seem t o  i n d i c a t e  a qradual reduction in  property s i z e s  
a s  r e s i d e n t i a l  development moves i n t o  an a rea  s t i l l  dominated t o  some ex- 
t e n t  by a g r i c u l t u r a l  use. 
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CHAPTER 5. LAND ECONOMICS 

Michael R. Tripp, Manik Hwang, and Scot t  Mern i tz  

Informat ion on land values i n  the area o f  the Dodd proper ty  are shown 
g raph ica l l y  on three attached maps. Figure 16 ind icates changes i n  value 
between 1960 and 1970 expressed as percentages, and Figure 17 shows cur- 
r e n t  appraised valuations. Data f o r  both maps were gathered from the 
Boulder County Assessor's Office. A t h i r d  map i s  inc luded to record 
the owner-es t imated values, and asking p r i ces  (where appl i cab le )  o f  1 and 
i n  the area (Figure 18). 

Land valued by production capaci ty has d i s t i n c t  l i m i t s  imposed on i t s  
economic eva luat ion by the costs o f  production. The cos t  o f  the land 
l o g i c a l l y  w i l l  n o t  r i s e  above the p o i n t  a t  which the operator  can expect 
t o  receive a f a i r  r e t u r n  on h i s  investment o f  time, money, and e f f o r t .  

Once a g r i c u l t u r a l  1 and comes t o  be viewed as des i rab le  f o r  r es i den t i a l  
purposes, the basis f o r  evaluat ion changes sharply. Not on ly  i s  a d i f f e r e n t  
group o f  users and po ten t i a l  users involved, bu t  the c r i t e r i a  employed . t c  
assign value t o  the land now cons is ts  o f  such fac to rs  as distance from 
place o f  employment, shopping and schools, a v a i l a b i l i t y  of u t i l i t y  services, 
and s i t e  advantages as a l oca t i on  on which t o  b u i l d  a home. 

There has been a cont inuing dec l ine o f  farming i n  the area due t o  i n -  
creasing production costs unaccompanied by corresponding f i nanc ia l  re turns ; 
however, the r e s u l t i n g  land use s h i f t  t o  pasture has maintained the low 
assessed values cha rac te r i s t i c  o f  Haystack Mountain i t s e l f  as we l l  as 
immediately adjacent land inc lud ing  near l y  a11 o f  Section 28 dur ing the 1960 
and 1970 per iod (Figure 16). The much higher assessed values, r e f l ec ted  
i n  the appraised values (Figure 17), on numerous small one-or two-acre 
parcels p r i m a r i l y  located on the f l oodp la i n  o f  Lefthand Creek i n  the south- 
east  po r t i on  o f  the study area ind ica te  the conversion o f  t h i s  land to sub- 
d i v i s i o n  and r u r a l  r es i den t i a l  development. 

Th is  development, perhaps most d i r e c t l y  a t t r i b u t a b l e  t o  the presence 
of the I B M  p l a n t  1.5 mi les  southeast, has been o f  s u f f i c i e n t  durat ion and 
i n t e n s i t y  to cause the o ther  landholders i n  the area t o  read jus t  what they 
consider t o  be the market value o f  t h e i r  land as po ten t i a l  r es i den t i a l  and/ 
o r  i n d u s t r i a l  proper ty  to amounts several times above what even the best 
a g r i c u l t u r a l  land parcels would have brought based on the  value o f  the crops 
t h a t  would have been produced. 

. . F igure 16 reveals the two p r i n c i p a l  pat terns i n  t h i s  trend. The 
l a rges t  propor t ion of land i n  the study area i s  held i n  blocks o f  a t  l e a s t  
40 acres. A1 1 of the owners o r  r ea l  t o r s  hand1 i ng  these proper t ies  (who 
were contacted) s e t  values on them from $1.000 t o  $2,000 per  acre. and i n  
one case, $2,500 per acre i f  so ld  i n  pameis  as smal i as 10 acres: The 
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I o the r  pa t t e rn  inc ludes  a por t ion  of  Mr. Ebel 's  property f r o n t i n g  on Niwot 
Road a s  we1 1 a s  a l l  of  Brigadoon Glen, both s i t u a t e d  i n  the southeas tern  
corner of the  s tudy area.  This  land has been subdivided and improved i n  
varying degrees w i t h  bui ld ing l o t  s i z e s  averaging s l i g h t l y  over  1 a c r e  
and each evaluated a t  $5,000 and move. 

Both Mr. Flanders (John Dodd's a t to rney  i n  Longmont) and Mr. Art 
Palmer of the Boulder County Planning and Zoning Comi s s ion  consider  the 
present  f a i r  market value of undeveloped land dn the s tudy  a r e a  t o  be be- 
between $750 and $1,000 per  acre.  

In view of the changing land use p a t t e r n  i n  the s tudy a r e a  from a g r i -  
cu l tu ra l  t o  r e s i d e n t i a l  uses and the c o n c o m i t a n t  upward s h i f t  i n  proper ty  
values,  i t  seems very reasonable t o  assume t h a t  such a t rend w i l l  continue 
t o  i n t e n s i f y  and thereby not  only br ing  inc reas ing  populat ion pressure  t o  
bear on the study s i t e  but  a l s o  r e s u l t  i n  a s t e a d i l y  r i s i n g  market value 
f o r  the land comprising t h e  site. 



CHAPTER 6 . CONCLUSION 

Wil Ulman and He1 en Louise Young 

The conservation or preservation of our natural areas necessf tates 
the consideration of changing land uses and values. Each area i s  unique 
w i t h  i t s  own soci a1 , cul tura1 , and land use changes affecting future de- 
vel opmen t. 

The Dodd property i s  presently i n  a state of semi-isolation. Housing 
projects have n o t  been built in the immediate area and few individuals 
wander onto  the property or climb the slopes of Haystack Mountain. Typi- 
cal ly, as w i t h  other areas on Boulder's fringe, the trend toward more i n -  
tensive occupance o f  the land has begun. Subdivisions are in evidence less 
t h a n  2 miles t o  the east. Someday in the near future, the Dodd property 
may be subdivided and houses may possibly flmk the slopes of Haystack 
Mountain. 

Preserving the quality of the Dodd property may take the form of 
several alternative uses of the land. Certainly the least desirable alter- 
native would be intensive subdivision o f  the land, permanently altering 
the attributes of this s i t e .  Pbr-E desirable alternatives t o  using the 
Dodd property including the following: purchase by the University o f  
Colorado or by the Boulder Valley School d is t r ic t  for use as  an educational 
experimental or observational s i t e ;  permanent agri c~ll tural zoning of the 
area or preserving of the floodplain i n  i t s  natural state; preservation 
in parks or greenbelt w i t h  public access a1 lowed; or preservation of the 
area as an  historical site. 

Biologists consider the property and nearby Haystack Mountain to pro- 
vide a wide variety of habitats i n  close proximity t o  each other. These 
habitats include marsh, ponds, a creek, grassland, slopes of varying ex- 
posure and a cobble-covered, conical h i 1  3. Adding t o  the value as a study 
area i s  the short distance, hence easy accessibility t o  the University 
and t o  Boulder Val 1 ey Schools (Gregg, 1970). 

As recently as December, 1969, John Dodd offered the University of 
Colorado the opportunity t o  purchase the  Dodd property as a study area. 
Efforts to instigate the purchase were conducted by Dr. Robert Gregg 
Professor of Biology; however, his efforts to  buy the property were unsuc- 
cessful (Appendix IV) . 

The zoning policies of Goulder County may affect development of the 
s i te .  Boulder County planners have n o t  officially projected development 
for this area. Presently all  of Sections 27 and 28 zre zoned f o ~  agri- 
culture except for the S&, Section 27 which i s  zoned rural residential 
(Brigadoon Glen subdivision). Th5 county's study of Lefthand Creek flood- 
plain zoning revisions may signif fcantly alter deve?opfi?e.:$. witnin the 
area. Coi7struction of homes, fos- instance, may be prohfjl-:2d within 100-year 
floodplain limits. 



The Parks and Open Space Counci 1 o f  Boulder County i s  presently 
studying natural areas within Boulder County and will  formulate a l i s t  of 
properties which the counci 1 w i  17 suggeo t purchasi nq or  preserving (Porreca, 
1970). The Council presently has no intention of purchasing the land f o r  
greenbelt b u t  wishes to  see i t  undeveloped and would favor some type of 
private land dedication o r  a tax easement to keep the land undeveloped. 

The his tor ical  significance of the old s e t t l e r ' s  cabin, the stone 
rings w i t h  which the Arapahoes tepees were held down and the old fence 
posts on the Dodd property, a r e  ample reason to  suggest preservation of 
the s i t e  by some s t a t e  or  local his tor ical  society. Certainly r e l i c s  of 
Colorado's early history warrant ac t ive  in t e res t  by ci t izens.  

In order t o  determine the f e a s i b i l i t y  of saving this natural and 
h is tor ic  area, the a t t i t ude  and plans of the landowners and the trends i n  
surroundi ng development must be considered. Local governmental and uni - 
versi ty a t t i t udes  a re  a1 so important. 

The Dodd property i s  owned jo in t ly  by three brothers, Alva, Sr. ,  
Huqh ,  and John--all of whom 1 ive near Niwot, Colorado, several miles e a s t  
o f  the property. Interviews were conducted with two of the three brothers, 
Hugh and John. In addition, John reflected on the a t t i t ude  of the t h i r d  
brother, Alva, Sr. There ex i s t s  a difference i n  opinion among the brothers 
as to  the future of the property. John wishes to see the property pre- 
served i n  i t s  natural s t a t e  by e i the r  the Universityoy some conservation 
agency. Hugh offered l i t t l e  information i n  the interview, therefore, his 
t rue a t t i t ude  renains unknown, John Dodd offered his observation of Alva's 
intentions to  hold t h 2  land In i t s  present s t a t e  onlx unt i l  the "best 
price" was offered for  the land, whether fo r  resident ial  development or  
for  conservation. O f  a1 1 the Dodd properties,  the par t icu lar  s i t e  studied 
i n  t h i s  report i s  less  intensively used fo r  agriculture than any of the i r  
other holdings. I t  i s  qu i t e  1 ikely tha t  t h i s  par t icular  parcel m i g h t  be 
the f i r s t  t o  be sold. John Dodd has been approached by Boulder rea l ty  
agents in the past (Dodd, John, 1970). 

The owner of Haystack Mountain, Mr. C. L. Ebel, i s  proprietor of the 
Haystack Mountain go1 f course. His future plans would include recreationai 
devel opmnt of Haystack Mountain, He reported that  sozeday he miaht be able 
to  convert the slopes of Haystack into toboggan o r  junior ski runs. An 
ice skating rink would be constructed on the small Haystack Lake w i t h  
warming houses nearby. A revolving restaurant might possibly be bu i l t  on 
 to^ of the mountain. The plans fo r  such development a r e  not drawn up,  and 
~ r :  Ebel s t resses  tha t  the' development i s  l8only' a dream" a t  present ( ~ b e l ,  
1970). 

The aes the t ic  qua1 i t i e s  of the Dodd Property are  evident. Stream- 
based land i s  a t  a premium not only f o r  recreation, b u t  a l so  f o r  residen- 
t i a l  development purposes. Land developers a re  quick to  assess this f a c t  
and as  urbanization continues, th i s  land will  n o t  l i e  i d l e  long. I f  the 
Dodd property i s  t o  be preserved, proionged e f fo r t s  toei.~.ra' t h i s  end will 
only r e su l t  in a greater  cos t  and more intensive deterioration of the 
values of th i s  natural and h is tor ic  s i t e .  
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APPENDIX I 

SELECTED PHOTOGRAPHS OF THE DODD PROPERTY 
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Fig. 20 Fig. 21 
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A I R  PHOTO OF AREA - 1969 







APPENDIX I I I 

NATURAL AREAS COMMITTEE MINUTES 



NATURAL AREAS COMMITTEE 

Meeting -- January 12, 1968 

MINUTES 

The meeting was c a l l e d  t o  order w i t h  14 members present. 

DODO PROPERTY: 

Dr.  Gregg reported on h i s  t a l ks  w i t h  Dean Manning about the Dodd 
property and the  p o s s i b i l i t y  of es tab l i sh ing  a natura l  area system 
fo r  the Universi ty.  Dean Manning was in te res ted  and took con- 
s iderable t ime w i t h  him. Dr.  Gregg was then re fe r red  t o  Homer B a l l  
to discuss the f i nanc ia l  aspects o f  the proposal. Mr. B a l l  was 
present a t  the luncheon and to1 d o f  the  various approaches t o  t h i s  
matter. He f e l t  the f i r s t  step was t o  have an appraisal made. He 
out1 ined the f o l l ow ing  po ten t ia l  sources o f  funding: 

1. Sale o f  Un ivers i t y  land 
2. Development Fund 
3. State appropriat ions 
4. Federal Education Resources grant  
5. City greenbelt program 
6. Matching funds from Land and Water (use) Fund 
7. The Nature Conservancy 
8. Donation by s e l l e r  
9. Long-term purchase i n  small parcels; money from B a l l  's 

o f f i ce .  

Af ter  considerable discussion i t  was moved, seconded and passed t h a t  
an appraisal be made. Mr.  B a l l  sa id  t h a t  h i s  o f f i c e  had funds f o r  
t h i s  purpose. Bob Gregg i s  chairman, Ku r t  Gerst le and B e t t i e  W i l l a rd  
are on the  c o m i  t tee. 

I t  was suggested t h a t  the comnittee compile a l i s t  o f  o ther  lands 
t h a t  should be purchased by the Un ivers i t y  so t h a t  the magnitude of 
the Natural  Area p ro jec t  could be assessed by the  Administrat ion. 
White Rocks was i dent i  f i  ed as high p r i o r i t y .  

It was pointed ou t  t h a t  the cabin on the property i s  o f  h i s t o r i c  
s ign i f i cance  i n  t h a t  i t  was used by the Hayden Survey. 

OTHER BUSINESS: 

BOULDER - GRANBY TURNPIKE: 

The imminent danger o f  a b i l l  t o  author ize $100,000 f o r  a f e a s i b i l i t y  
study of a Boulder-Granby Turnpike was emphasized. The committee voted 
t o  send a wi re  t o  Governor Love, urging him no t  t o  place t h i s  b i l l  on 
h i s  l e g i s l a t i v e  c a l l ,  t o  be signed by ind iv idua ls  ra ther  than the com- 
mittee. A1 B a r t l e t t  suggested the a l t e rna t i ve  o f  cars r f d i n g  "piggy-back" 



through the Moffat Tunnel - a proposal that  needs t o  be more f u l l y  i nves t i -  
gated and pushed i f  feasible. It would ce r ta in l y  be a unique experience. . . 

FLORISSANT: 

The statement i s  readon on ( s i c )  F lor issant  and w i l l  go t o  appropriate 
State and Federal pol itdcdans, This i s  the time f o r  indivddual corres- 
pondence w i th  Dominick, 

Respectful ly submitted, 

B e t t i e  M i l  lard, Secretary 



DOM) PROPERTY 



APPENDIX I V  

MEMORANDA FROM ROBERT E. GREGG 



"May 12, 1969 

"TO: A l l  members o f  the f a c u l t y  of the Department o f  Bio logy 

FROM: Robert Gregg 

SUBJECT: The Dodd Property. 

As a member o f  the NATURAL AREAS COMMITTEE, I have worked f o r  more 
than four years t o  have the Un ive rs i t y  acquire the parcel o f  land be- 
long ing t o  the John Dodd Family. 

The ob jec t  o f  these a c t i v i t i e s  was t o  secure a s i zab le  t r a c t  near t o  
the Un ive rs i t y  and i n  the p la ins  vegetat ion zone (an area i n  semi-natural 
s t a te  t h a t  would q u i c k l y  re tu rn  t o  na tu ra l  condi t ions when vacated by 
grazing) t h a t  could be used by members o f  our  department f o r  teaching and 
research i n  vary ing aspects o f  f i e l d  biology. 

These ob ject ives were tw ice unanimously and en thus ias t i ca l  l y  endorsed 
by the s t a f f  i n  biology, and I was d i rec ted  t o  proceed w i t h  negotiat ions. 

The Informat ion was prepared i n  d e t a i l  f o r  the considerat ion o f  the 
admi n i  s t ra t ion .  Twice we were given an encouragi ng recept ion and f e l t  
there was a rea l  possi b i  1 i ty t h a t  something d e f i n i t i v e  would be accomplished. 
But when i t  reached the p o i n t  where the Un i ve rs i t y  was asked to  take pos i t i ve  
steps we were turned down (a pa t te rn  whol ly  cons is tent  w i t h  i t s  past  per- 
formance where Biology i s  concerned). 

My l a s t  l e t t e r  t o  the administrat ion,  t h a t  i s  t o  say, Eugene Wilson, 
D i rec to r  o f  Business A f f a i r s ,  se t  f o r t h  our r e  uest  and our needs, and was 
t o  have been signed by Robert Pennak, Askel 1 L 8 ve, and myself as chairman 
f o r  the negotiations. Dr. Lb've refused t o  sign, because, among o ther  things, 
I had no t  made a request a lso f o r  land t o  create  a botanc ia l  garden. This 
l a s t  p o i n t  i s  e n t i r e l y  i r r e l e v a n t  t o  the ob jec t i ve  we had followed. The 
l e t t e r  was redrafted, signed by Pennak, and by Gregg, and sent t o  Wilson. 
The l a t t e r  responded promptly and t o l d  me there was no chance o f  our securing 
the funds necessary fo r  the purchase o f  the  Dodd Property, and t h a t  there 
were no o ther  avenues o f  approach. I n  fac t ,  he said, what we needed was an 
' Angelt t o  provide us w i t h  required money. (This i s  n o t  news!) 

A t  the meeting o f  the N.A.C. on March 21 o f  t h i s  year, Dr. ~ i j v e  a t  
h i s  request, appeared t o  present h i s  views on the question o f  ob ta in ing  the 
afore-said Dgdd property. I quote from the minutes of t h i s  meeting which 
record Dr. Love's comments. 'He stated unequivocal ly  t h a t  he could say 
nothing about the Dodd Property as a representat ive  o f  the Biology Depart- 
ment. He was f i r m  i n  h i s  convict ion t h a t  he was i n  no pos i t i on  t o  repre- 
sent what the Biology Department wants s ince i t  i n  i n  the process of working 
ou t  i t s  goals at 'present. He c i t e d  two l e t t e r s  w r i t t e n  t o  Dean Manning 
about the property, one which he wrote i n  March 1968 and one which Dr. 
Gregg wrote i n  A p r i l  1968. Claims t h a t  he d i d  n o t  know anything about the 
second l e t t e r  as Chairman, and t h a t  the second l e t t e r  was w r i t t e n  as though 
i t  were representing the Biology Department. He was the.? asked what h i s  
personal op in ion o f  the land was. He had two s p e c i f i c  c o m n t s :  1) I t  i s  



too f a r  away from the campus 2) I t  has no usefulness from the botanical  
po in t  of view. He a lso f e l t  t h a t  the Un ive rs i t y  should i nves t  i t s  money 
f i r s t  i n  equipment f o r  experimental b io logy ra the r  than i n  land acquis i t ion.  
A shor t  discussion resu l ted  i n  which the o r i g i n a l  purposes o f  the Comi  t t e e  

! were reviewed: To b r i ng  together people on the Un i ve rs i t y  campus who had 
a comnon i n t e r e s t  i n  environmental issues, wise land use, planning, and p w -  
servat ion o f  natura l  areas.." 

A l l  my correspondence w i t h  Mr .  John Dodd and w i t h  the Un ive rs i t y  Adminis- 
t r a t i o n  has been turned over t o  Dr .  Be t t y  Wi l lard,  Secretary o f  the N.A.C. 

I have withdrawn from a1 1 f u r t h e r  e f f o r t s  t o  convince the Un ive rs i t y  
of the d e s i r a b i l i t y  and the necessi ty o f  obta in ing the Dodd Property. I 
reg re t  t o  say t h a t  the rea l  losers  i n  t h i s  f i asco  are the Department of 
Biology, the Un ive rs i t y  o f  Colorado, and the present and f u t u r e  students 
and classes i n  f i e l d  b io logy who desperately need an outdoor laboratory. 

I might add as a pos tsc r ip t ,  t h a t  the reac t ion  o f  the Committee t o  
D r .  Love's presentat ion has been, t o  p u t  i t  mi ld ly ,  one o f  u t t e r  astonish- 
ment and amazement. 



DODDS LAKE PASTURE 

"Location: 2 1/2 mi les  west o f  Niwot, Colorado 

Legal Descr ipt ion:  T.2N - Rb70W., Sec. 27-28 (por t ions o f )  - Approx. 192 acres 

Elevation: approx. 5240 ft. 

Geology: bottomland of Lefthand Creek: Hays tack Mt .  (an erosional  remnant) 

Geography: v a l l e y  o f  Lefthand Creek, passing j u s t  south o f  Haystack Mountain 
permanent stream 
mois t  stream banks 
spr ing 
d r i e r  r i v e r  benches (above water tab le )  
ponds (water f i 1 l e d  swal es) 
i r r i g a t i o n  d i  t c h  and head gate w i t h  sp i  1 lway 
s lop ing base o f  Haystack Mt .  

F l  ora : sparse c o t  tonwood bottomland 
meadow 
pasture 
spr ing brook? 
upland p r a i r i e  (would be under nature condi t ions) 

Fauna: has n o t  been i n tens i ve l y  invest igated,  bu t  w i t h  the va r i e t y  o f  
ecological  condi t ions (and espec ia l l y  the presence o f  permanent 
moisture), there i s  no doubt t h a t  a substant ia l  l oca l  sample o f  
the regional  fauna i s  present o r  would regenerate. Wi ld ducks 
and hawks have been observed; insects  have been col lected.  

Unusual feature:  an o r i g i n a l  s e t t l e r ' s  cabin ( logs w i t h  t i n  r oo f )  s t i l l  
stands on the s i t e ;  i t  could be preserved and would pro- 
v ide some archaeological o r  soc io log ica l  i n t e res t .  

Signif icance: w i t h  the f a s t  disappearance o f  natura l  areas on the p l a i ns  
near Boul der, the preservat ion o f  such becomes c r i t i c a l .  
Much mountain land i s  protected i n  pub l i c  ownership o f  one 
s o r t  o r  another, bu t  i t  seems n o t  t o  be rea l i zed  by people 
i n  general t h a t  f l a t  p r a i r i e  should be preserved also. This 
type o f  land does n o t  o f f e r  majest ic  scenery, bu t  i t  usua l l y  
has a wealth o f  b i o l og i ca l  forms t h a t  exceeds some mountain 
areas, espec ia l l y  the higher a1 t i tudes.  The parcel of land 
near Niwot o f f e r s  an oppor tun i ty  t o  save some o f  our vanishing 
p ra i r i e ,  and i t  i s  p a r t i c u l a r l y  a t t r a c t i v e  because o f  the 
presence o f  good moisture supply and a v a r i e t y  o f  h a b i t a t  
forms. 

Ownership: Mr .  John Dodd, and h i s  two brothers - Niwot, Colorado" 



'Use of the site: a t  present, verbal permission, obtained in 1960, from 
the owners, i s  s t i l l  in force; use is  iimi ted t o  small 
classes, however, with due respect for the owner0s 
i nteres ts. 

Outlook: Mr. John Dodd is interested in selling a portion of t h e  land, b u t  
with the hope t h a t  the new owners would preserve i t s  natural 
features and use for scientific purposes. He i s  also interested 
in having the University acquire and preserve the undque features 
of this land, and use i t  for research and instructional purposes. 

Robert E. Gregg" 
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UNIVERSITY O F  COLORADO 

BOULDER. COLORADO 80302 

, .  . Department of Biology 'October 7, 1968 

Mr.  Wi l l iam T. Garret t ,  Chairman 
Col orado Chapter 
The Nature Conservancy 
2916 Perry 
Denver, Colorado 8021 2 

"Dear Mr .  Garret t :  

For a number o f  years The Natural Areas Committee, o f  the Univer- 
s i t y ,  has been t r y i n g  t o  have the Un ivers i t y  purchase o r  otherwise 
acquire a parcel  o f  land near the c i t y  which could be used by the 
Biology Department as an outdoor laboratory  f o r  teaching and research. 
The accompanying correspondence, etc., w i l l  supply the de ta i l s ,  and I 
would p a r t i c u l a r l y  c a l l  your a t t en t i on  t o  my descr ip t ion  o f  the Dodd's 
Lake Pasture, the lega l  descr ip t ion o f  the property, and my l e t t e r  t o  
Dean Manning which sets f o r t h  the various uses t h a t  our  Department 
would make o f  t h i s  land. 

A f t e r  more than a year-and-a-half o f  negot ia t ions w i t h  Mr. Dodd 
and the Un ivers i t y  Administrat ion, inc lud ing  i nves t i ga t i on  o f  de ta i  1s 
o f  the lega l  descr ip t ion  (which see) and a r ea l  es ta te  appraisal,  we 
have f i n a l l y  received an unequivocal re fusa l  by the Un ivers i t y  t o  take 
any f u r t h e r  steps toward the acqu is i t i on  o f  the  property. Needless t o  
say, t h i s  has been very discouraging, espec ia l l y  i n  view o f  the f a c t  
t h a t  Mr. Oodd d e f i n i t e l y  wishes to see Haystack Mountain and surrounding 
acreage preserved i n  a natura l  state. He has of fered t o  negot iate w i t h  
the  Univers i ty ,  and has o f fe red  t o  make concessions regarding the sale 
o r  t r ans fe r  o f  a l l  o r  p a r t  of the  land. 

We are a1 1 comni t t e d  t o  the be1 i e f  t h a t  the Dodd Property would 
make an exce l l en t  s i t e  f o r  f i e l d  studies by the Department o f  Biology, 
and a t  the same time preserve i t s  na tu ra l  features. The s i t u a t i o n  i s  
urgent owning t o  the  fac t  t ha t  w i l d  land i n  the v i c i n i t y  o f  Boulder i s  
r a p i d l y  disappearing under the impact o f  development. Therefore, we 
are appeal.ing t o  you and the Nature Conservancy t o  inves t iga te  and con- 
s i de r  t h i s  area f o r  purchase, lease, o r  otherwise acquire by the  Conser- 
vancy. I f  we can answer questions o r  provide add i t iona l  information, 
we sha l l  be most happy t o  do so. 

Very s incere ly  yours, 

Robert E. Gregg 
Professor o f  B i  01 ogy 
Member: Natural  Areas Comni t tee"  
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UNIVERSITY OF COLORADO 
Business Of f Ice  

Boul der , Colorado 80302 

Of f i ce  of the ' 

Vice Presf dent and 
Business A f f a i r s  
and Treasurer "January 9, 1968 

MEMORANDUM 

"TO: Professor Robert Gregg 

FROM: Homer Bal l ,  Business Manager 

RE: Dodds Lake Pasture 

"A f te r  our conversati on on December 15 about acqui s i  t i o n  o f  the Oadd 
property, I have done some fu r ther  checking. To review the various poss ib i l i -  
t i e s  we discussed: 

G i f t .  Attached i s  some information about acquisition by the Dodd 1, - 
family. They must ce r ta in l y  have qu i te  an appreciation i n  the land and 
would face rather  heavy ca i t a l  gains taxes i f  they sold. I be1 ieve a par- 
t i a l  sa le-par t ia l  g i f t  o r  ! i f e  estate arrangement (except there would be no 
income from the land unless a caretaker sa lary could be arranged) has possi- 
b i l i t i e s  and I w i l l  ask Mr.  Dwight Roberts t o  c a l l  you about fur ther  i n fo r -  
mation along these l ines. 

2. Purchase. The two Universi ty accounts which might be used are 
both p l  e d g e m e  funding of Physical Science Research Bui ld ing NO. 3. 
I know o f  no avai lable funds f o r  the purchase. 

A grant i s  a poss ib i l i t y ,  I suppose, bu t  I am no t  knowledgeable i n  
t h i s  area. 

Another p o s s i b i l i t y  i s  the sale of some present ly owned land, such as 
the East Campus Arapahoe frontage, t o  ra i se  money t o  buy less expensive 1 and. 
You should probably discuss such an idea w i t h  Mr. Jim Bowers, Planning Direc- 
tor.  

3. Lease - Purchase. I f  adequate current funds could be provided 
fo r  rent, the Univers i ty  could a t  l eas t  t i e  up the land by a lease-purchase 
agreemen t . 

Perhaps some combination o f  two o r  more o f  these ideas might be de- 
ve 1 oped. 

If YOU (o r  the Committee) fee l  the prospects f o r  acquisi t ion are qood 
. a 



L .. 
enough, we should have an appraisal o f  the land made. I can arrange f o r  
(and pay fo r )  such an appraisal. 

Any 1 and sale o r  purchase would require p r i o r  approval o f  the Regents 
but could be ten ta t ive ly  neqotiated i f  funding were i n  sight. 

Final ly.  although you and the Committee would recornend the acquisi- 
t i o n  fo r  long term natural area use, i f  the "pr ice i s  sightU, the acquis i t ion 
could be p a r t i a l l y  j u s t i f i e d  as a good invesbnent, 

Please l e t  me know i f  I may he1 p. 

Homer Ba 1 1 
Business Manager 

HB:jh 

Enclosure 

cc: Mr .  Dwight Robertst' 



UNIVERSITY OF COLORADO 
Business Of f i ce  

Boulder, Colorado 80302 

Of f i ce  o f  the 
Vice President f o r  
Business A f fa i r s  
and Treasurer 

II 
March 1, 1968 

"MEMORANDUM 

TO; Professor Robert Gregg 

FROM: Homer Ba l l  ( I n i t i a l e d  HB) 

RE: Dodd F a n  Acquisi t ion 

Mr. Bowers has found two sources o f  federal grants which might work: 

1. Open Space Land Program, HUD, 50-50 matching grant 

2. A land acquis i t ion program under T i t l e  I, Off ice  o f  Education, 
HEW 

He i s  inqu i r ing  fu r ther  i n t o  these programs and w i l l  get a be t te r  
idea i f  the Dodd acquis i t ion could meet the c r i t e r i a .  

Attached i s  a f inanc ia l  scheme which must be checked by someone more 
knowledgeable than I f o r  l ega l i t y ,  f e a s i b i l t t y ,  etc. I am sending Dwight 
Roberts a copy f o r  ver i f i ca t ion  by him o r  by Dean King. 

I n  the meantime, i f  you t a l k  t o  Mr. Dodd, I suggest you inqu i re  o f  
him i f  he would consider leasing w i th  an opt ion t o  buy. You could explain 
tha t  i t  w i l l  take months t o  secure assurance o f  t o t a l  funds and accumulate 
suf f ic ient  cash t o  make the f i r s t  year payment, ( I  assume he w i l l  d e f i n i t e l y  
not want t o  take a1 1 the money i n  one year. The income tax would be exorbi- 
tant.) The shortest lease would be one year, two might be preferable. Of  
course, the purchase p r i ce  would have t o  be agreeable t o  him. I am not 
sure what the lease payment should be--perhaps up t o  $2,000 a year would be 
about r i g h t  f o r  a lease t o  graze c a t t l e  o r  horses. The lease arrangment 
would gain us t i m e  t o  apply f o r  a grant and ra i se  our p a r t  o f  the money. 
I assume Dean Manning would be l i k e l y  t o  a1 locate the funds f o r  a lease if 
he feels our chances f o r  a grant are reasonably good and tha t  the attached 
scheme i s  reasonable. 

cc: Mr. Dwight RobertsM 



Analysis of Possible Funding 
Dodd Farm Purchase (192.573 acres) 

March 1 , 1968 

"1. Assume C.U. can acquire f o r  appraisal f igure of $96,000 
Purchase prdce (indicated) f o r  200 acres 7 000 * 
Or, say $90.000 c a ~ i  t a l  aain - - 
Or, taxable-long-term gain of $45,000 (taken i n  one year) 
Assume additional annual income of 5 000 * 
Tax would be about 
Producing $80,000 net 

2. Assume take payments as follows 

1 s t  year $28,000 (taxable long-term gain $1 3,000) 
2nd year 28,000 II U II n II 

3rd year 28,000 U II II n II 

4th year 12,000 II 
II II n 6 ,n00 

Assume additional income of $5,000, then i n  f i r s t  3 years 

capital  ga in  $1 3 .OOO 
ordinary-income 

Tax would be about $3,260 x 3 years o r  $9,780 
Fourth year taxes about 

Producing $84,620 net 

Unfortunately, the i n t e r e s t  earning available by taking the net  
in one year may equal o r  exceed the tax savings. 

I t  does not appear t h a t  a pa r t i a l  g i f t  arrangement would be bene- 
f i c i a l  t o  Mr. Dodd unless his  other  income i s  s ignif icant ly  greater  than 
the assumed $5,000 per year. 

I f  we assume no g i f t  and a $96,000 purchase price,  and fur ther  
assume we could get a 50-50 matching grant,  the University would have a 
goal of $48,000 t o  raise. I f  the payments could be spread over 4 years and 
if  we had a one year lease, i t might be possible t o  a l loca te  t h a t  much money 
from : 

1. Research overhead? 
2. Gif ts  v i a  Development Foundation 
3. Purchase of Land account 
4. o ther  sources - spec i f ic  appropriation from the Senate? 

In summary, I must admit t h a t  I am not hopeful of success i n  t h i s  
project." 



APPENDIX V I  

NEWSPAPER CLIPPING - HISTORIC CABIN 
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' FOREWORD 

This  r epo r t  i s  one o f  s i x  undertaken t h i s  year  i n  the Department o f  
Geography a t  the Un ive rs i t y  o f  Colorado. It has become almost a t r a d i t i o n  
f o r  the graduate seminar i n  land  use t o  i n i t i a t e  a p r o j e c t  i n  the l o c a l  
area i n  cooperati  on w i t h  an agency of the Boulder communi ty on ef ther  the 
municipal o r  county l eve l ,  sometimes both. 

These studies achieve a number o f  object ives.  The p a r t i c i p a t i n g  stu-  
dents undertake a r e a l i s t i c  p r o j e c t  which they are able t o  plan, execute 
and publ i s h  w i t h i n  the b r i e f  span o f  one semester. Also, these studies pro- 
v ide new in format ion f o r  municipal and county o f f i c i a l s  and c i t i z e n  groups 
concerned w i t h  planning and guiding the growth and development o f  the City 
of Boulder and Boulder County. I n  short ,  these a re  professional  t r a i n i n g  
exercises f o r  graduate geographers and are a ser ious e f f o r t  i n  prov id ing 
new planning perspectives i n  the i n t e r e s t  o f  publ i c  service. 

I n  response t o  a suggestion by the Natural  Areas Committee of the 
Un ive rs i t y  o f  Colorado, the land use seminar e lec ted t o  study and analyze 
a number o f  natura l  s i t e s  i n  the Boulder Valley. The group was a lso jo ined  
i n  the endeavor by the graduate f i e l d  seminar o f  the  Department o f  Geog- 
raphy. 

The cooperative base w i t h i n  the Boulder community was wider than usual 
t h i s  year. The s i t e s  chosen f o r  study seemed t o  have po ten t i a l  f o r  a 
va r i e t y  o f  uses beyond t h e i  r present development. These included ins t ruc -  
t i o n  o f  publ i c  school and u n i v e r s i t y  students, s c i e n t i f i c  research, recrea- 
t i on ,  greenbel t, and open space. The graduate students invo lved worked 
i n  cooperation w i t h  the res ident  p roper ty  owners, the Parks and Recreation 
Department and the Planning O f f i ce  o f  the C i t y  o f  Boulder, the Department 
o f  Development and the Parks and Open Space Advisory Conmittee o f  Boulder 
County, the Boulder and Longmont Of f i ces  o f  the So i l  Conservation Service, 
the Science D i rec to r  o f  the Boulder Val l e y  RE-2 School D i s t r i c t ,  the 
Planning Of f i ce  and the Natural Areas Comnittee o f  the Un ive rs i t y  o f  
Colorado, and the Denver Regional Council o f  Governments. 

Sometimes the graduate r e ~ e a r c i ~ e r s  f e l t  t h a t  they would have l i k e d  t o  
pursue ce r t a i n  themes i n  greater depth i f  there had been more t ime ava i l -  
able. Nonetheless, they j o i n  me i n  epxressing the hope t h a t  t h i s  repor t  
provides informat ive i ns i gh t s  on a f asc ina t i ng  p a r t  o f  Boulder County. 

The various chapters which appear i n  t h i s  study were o r i g i n a l l y  sub- 
m i  t t e d  as special  reports by the i nd i v i dua l  s indicated. They represent 
the endeavors and views o f  the authors and i n  no way should be in te rp re ted  
as the o f f i c i a l  views o f  the Department o f  Geography o r  any o ther  cooperating 
agency of organ izat ion prev ious ly  mentioned. Because o f  t h i s  independence 
from o f f i c i a l  views, the par t i c ipan ts  i n  t h i s  p r o j e c t  are espec ia l ly  grate-  
fu l  t o  the Graduate School o f  the Un ive rs i t y  o f  Colorado, the Cf t y  o f  
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, .. , -. 

;a Boulder, the Boulder County Commissioners, the Boulder Valley RE-2 
, .. School Dis t r ic t ,  and the Universi ty  of Colorado Foundation f o r  sharing 
.,. the costs o f  printing th i s  report. 

This i s  the collective and individual e f f o r t  o f  a group of dedicated 
geographers concerned about the qua1 i t y  of the local environment and i t s  
attendant s t resses .  Boulder County residents,  students, and local o f f i c i  a1 s 
may gain understanding from t h i s  report  t ha t  will  a s s i s t  them in t h e i r  
e f fo r t s  to perpetuate the Boulder area as a pleasant and a t t r ac t ive  place 
to  l ive.  

Donald D. MacPhail, Ph.D. 
Professor of Geography 

Boulder, Colorado 
June, 1970 
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CHAPTER I. INTRODUCTION 

Robert E, Key, John L. Harper, and Sco t t  Mesnitz 

The Hygiene Hogback natura l  area i s  s i t ua ted  approximately 10 mi les 
nor th  o f  Boulder and 7 mi les  west o f  Longmont i n  northern Boulder County, 
Colorado (See Figure 1). The s i t e  i s  i n  the zone o f  t r a n s i t i o n  from l i v e -  
stock grazing on grassy pediment surfaces, which extend east  from the Rocky 
Mountain f r on t ,  t o  more i n tens i ve l y  managed, i r r i g a t e d  farmland on low- ly ing 
gent ly  undulat ing topography t o  the east. 

The study area proper encompasses some 200 acres i n  Section 3, 4, and 
9 of Township 2 N R 70 W. Trending d iagonal ly  northeast-southwest through 
the study area i s  the hogback, a r e s i s t a n t  r idge  o f  Cretaceous Hygiene 
sandstone t h a t  ri ses prominently between expanses o f  r o l  l i n g  pasture1 and. 
Total  r e l i e f  i n  the study area i s  about 175 f e e t  w i t h  the h ighest  point ,  
a t  5,375 f e e t  above sea leve l ,  i n  the southwest corner. The general slope 
i n c l i n a t i o n  i s  northeastward a t  about 250 f e e t  per  mile. 

The po ten t i a l  na tu ra l  vegetat ion a t  t h e  s i t e  i s  the short-grass p r a i r i e  
comrnuni t y  which, i n  turn, i s  a func t ion  of the m id - la t i tude  steppe (Kzppen 
system Bsk) c l  imate p r e v a i l i n g  there. The preponderance o f  a mean annual 
p r e c i p i t a t i o n  o f  about 15 inches f a l l s  as r a i n  from p r i n c i p a l l y  convectional 
storms i n  spr ing and summer months. Heavy l a t e  spr ing and ea r l y  f a l l  snow- 
storms con t r ibu te  s i g n i f i c a n t l y  t o  the t o t a l ,  bu t  heavy snow accumulation 
dur ing the w in te r  i s  rare. 

Bas ica l ly ,  the region i s  qu i t e  d r y  w i t h  a r e l a t i v e l y  la rge d iurna l  
temperature range, abundant sunshine, and low humidity. Since the p reva i l i ng  
wester ly winds lose  much atnospheric moisture i n  the t r a n s i t  over the h igh 

., Rockies t o  the west, grassland predominates a t  the study area i n  s p i t e  of 
i t s  loca t ion  j u s t  22 mi les  east o f  the Cont inental  Divide. 

Access t o  the area from Boulder i s  provided from the F o o t h i l l s  Highway 
(U.S. Highway 36) on surfaced Nelson Road which runs along the southern edge 
o f  the study s i te .  An unsurfaced county road p a r a l l e l s  the west edge wh i le  
the northern and eastern boundaries a re  less  we1 1-def i ned (See Figure 2). 

The Hygiene Hogback i s  one o f  s i x  areas studied by students of the 
land use seminar i n  the Department o f  Geography a t  the Un ive rs i t y  o f  Colorado. 
The seminar members were grouped i n t o  small teams t h a t  ro ta ted  through f i v e  
o f  the s i x  s i t e s  so t h a t  each member was exposed t o  every s i t e  and t o  every 
t o p i c  o f  i nves t i ga t i on  ( t h e  top ics  were standardized f o r  a l l  s i t es ) .  Each 
chapter i n  t h i s  r epo r t  represents the e f fo r t s  of a given team t o  secure and 
analyze the in format ion appropr iate t o  t h a t  p a r t i c u l a r  t o p i  s. 
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CHAPTER I I. THE ENVIRONMENTAL SURVEY 

Gary A. Heaslet, Max H. Dodson, and Manik Hwang 

The Boulder area contains a number o f  unusual geological  features. 
Some o f  these features a re  re l a ted  t o  the f o l d i n g  o f  sedimentary rocks 
dur ing the u p l i f t  o f  the Rocky Mountains t o  the west. As a r e s u l t  o f  the 
va r iab le  resistance o f  the d i f f e r e n t  sedimentary s t ra ta ,  weathering and 
erosion have helped create a ser ies of hogbacks and s t r i k e  va1 leys. These 
landscape features have a north-south o r i e n t a t i o n  and 1 i e  along the east  
f r o n t  o f  the Rocky Mountai ns . 

One such feature,  o f  r e l a t i v e l y  small scale, caused by d i f f e r e n t i a l  
weathering and erosion i s  the Hygiene Hogback, no r t h  o f  Boulder. This 
prominent outcrop i s  formed by the Hygiene sandstone, one o f  f i v e  sandstone 
u n i t s  included w i t h i n  the P ie r re  formation (See Figures 3, 4, and 5). 
North and south o f  the hogback area the Hygiene sandstone has an obscured 
contact  w i t h  s u r f i c i a l  mater ia ls  and does no t  occur as a r idge. However, 
i n  the study area the yel low-gray t o  buf f -co lored sandstone i s  exposed as 
a mi le- long outcrop, g i v i ng  a ra the r  d i s t i n c t i v e  appearance t o  the topog- 
raphy. 

The t e r r a i n  o f  the study area i s ,  f o r  the most par t ,  t yp i ca l  of the 
f l a t  t o  gen t l y  r o l l i n g  lands on the Colorado Piedmont. Amidst t h i s  gen t le  
topography i s  the Hygiene Hogback, the c res t  o f  which stands approximately 
160 f e e t  above the surrounding te r ra in .  The hogback f i r s t  appears j u s t  
no r th  o f  Table Mountain, i n  the v i c i n i t y  of Nelson Road, and can be t raced 
one m i l e  t o  the nor theast  w i th  a s t r i k e  o f  about N. 1 7 O E .  (magnetic) and 
a d i p  from 49" t o  68' East. 

The hogback separates grazing and p a s t u r ~  areas on e i t h e r  side. Small 
i n t e r m i t t e n t  drainages para1 l e l  the  hogback on i t s  west  side. A number of 
wind gaps are found along the  r idge,  as we l l  as one large water gap. The 
water gap i s  now occupied by the Boulder Feeder Canal which suppl ies Big 
Thompson River  water t o  Boulder Reservoir t o  the south. A second water gap 
has been f i l l e d  t o  make a small basin f o r  i r r i g a t i o n  storage along the 
southwest edge o f  the hogback. 

Geologic Descr ip t ion 

The Hygiene Hogback i s  the surface expression o f  the Hygiene zone, 
one o f  f i v e  zones o f  the P ie r re  formation. The P ie r re  consists o f  some 
5,000 f e e t  o f  gent ly  d ipping shales and interbedded sandstones which are 
exposed we1 1 out  i n t o  the p la ins  o f  eastern Colorado (Hunter, 1947). 

Over ly ing the Niobrara formation, b lack f i s s i l e  shales fom the 
lowest Sharon Springs zone o f  the Pierre,  Next i n  ascending order, the 
Rusty zone i s  a sequence o f  dark shales which contains large, rusty,  l e n t i l -  

. - 



F i g u r e  3 - The 
c r e s t  of t h e  Hog- 
back, view north-  
e a s t e r l y  along 
s t r i k e .  

F igure  4 - .The 
Hogback and t h e  
willow zone on 
i t s  northwest slope.  

F igure  5 - The 
d i p  s l o p e  of t h e  
Hogback; Davis 
Reservoir ,  l e f t  
foreground; ESSA 
antennas  on Table 
Mountain, background. 



shaped concretions. Above the Rusty zone, the hard shale i n  the narrow 
Dacul i tes zone bears abundant Bacul i tes remains. The Hygiene zone above 
i s  composed o f  b u f f  t o  ye l l ow  sandstones and sandy shales. This zone con- 
ta ins  cha rac te r i s t i c  concret ions and the greatest  faunal assemblage i n  the 
P ie r re  formation. The fauna are predominantly pe l  ecypods , cephal opods, 
and gastropods. Above the Hygiene zone, the T rans i t i on  zone i s  a t h i c k  suc- 
cession o f  a l t e r n a t i n g  shales and shaly sandstones. The zone grades v e r t i -  
ca l  l y  upward through an i n d e f i n i t e  contact  i n t o  the over l y ing  Fox H i l l s  
formation. 

Fenneman, i n  d iscussing the s t ra t ig raphy  o f  the  P ie r re  formation i n  
the Boulder area (Fenneman, 1905). notes the r idge-forming sandstone which 
could be t raced f o r  many mi les (Dunn, 1955). He named i t  the Hygiene sand- 
stone, a f t e r  a town t o  the nor th  o f  Boulder and 3 m i les  northeast  o f  the 
study area. The sandstone can be fo l lowed i n  the subsurface as f a r  nor th  
as Fo r t  Co l l i n s  and as f a r  south as Coal Creek Canyon. 

The sandstone t h a t  Fenneman named and described i s  a c t u a l l y  the lowest 
member o f  a group o f  sandstones found i n  the Hygiene zone. The other  mem- 
bers a re  the Richard, Larimer, Rocky Ridge, and Terry, i n  descending order. 

The sandstones are, by most de f i n i t i ons ,  f i n e  t o  medium-grained gray- 
wacke sandstones. According t o  Dunn (Dunn, 1955), Krumbein and Sloss i n  
1951 de f ine  a graywacke as having the f o l  lowing composition: "Quartz, 30 
t o  40 per cent; fe ldspar,  10 t o  50 per  cent; rock fragments and d e t r i t a l  
chert,  5 t o  10 per cent; ch l o r i t e ;  s e r i c i  t e  matr ix ,  greater than 20 per cent. 
Minor amounts of carbonate and pyr i te . "  

The P ie r re  sandstones, because o f  the abundance o f  mat r i x  mater ia l  
and r e l a t i v e l y  imnature condi t ion,  are thought t o  be the r e s u l t  o f  mass trans- 
por t ,  The agent o f  t ranspor t  i s  bel ieved t o  be shel f - type t u r b i d i t y  cur- 
rents. The sediments were deposited i n  a shallow, unstable shelf  environ- 
ment and were der ived from sources t o  the west o f  the deposi t ional  s i t e  
dur ing l a t e  Cretaceous times. 

Fossi 1 s 

The Hygiene sandstone member i s  approximately 600 t o  800 f e e t  t h i ck  
i n  i t s  l oca t i on  near Hygiene. The hogback i t s e l f  consists o f  a lower so f t  
sands tone separated from an upper hard, glauconi ti c, r idge-forming sandstone 
by shale t h a t  contains i ronstone concretions. "Bacul i tes erplexus i s  
found spar ing ly  i n  the basal beds o f  the Hygiene'w19h). Bacul i  tes  

r e  o r  ensis i s  r a r e  i n  the lower 140 t o  250 f e e t  o f  the Hygiene, an e 
of t h i s  Bacul i  tes zone i s  about the base o f  the Hygiene: t!his 

zone of & greqorvensis a lso contains a species o f  Didvmoceras. This i s  
the e a r l  l e s t  appearance o f  t h a t  s ~ i r a l  l y - c o i l e d  amnoni t e  i n  the Western 
I n t e r i o r .  I n  the southern p a r t  of '  t he  Hygiene Hogback area Bacul i tes s c o t t i  - i s  comnon i n  the upper p a r t  o f  the Hygiene sandstone and i n  t h e  overlying 
100 t o  200 feet  o f  sandy shale. 

Vegetation 

The Hygiene Hogback and i t s  immediate surroundings l i e  i n  what Weber 
r e f e r s  t o  as a "Plains" p l a n t  community (Weber, 1967). Such a cornuni ty 
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i s  developed on level or rolling grassland w i t h  fringes of trees existing 
a1 ong the watercourses, below 5,800 feet  elevation. 

Along the drainages, patches of willows and cottonwood are encountered. 
The natural vegetation appears to be modified by over-grazing, as i s  in- 
dicated by plots of open ground and the presence of cactus in the grassy 
pastures east and west of the hogback. S h r u b  vegetation has been heavily 
browsed by catt le,  resulting in hedged and stunted plants. Skunkbrush, 
hackberry, yucca, and prickly-pear cactus are seen scattered along the 
rocky surface of the hogback, A variation in species abundance i s  notable 
on the eastern and western sides. Three small Ponderosa pine dot the 
ridge a t  short intervals. In addition, brightly-col ored 1 i chens spot the 
sandstone rocks along b o t h  sides of the ridge. 

Grassland vegetation aptly describes the dominant floral character 
of the hogback area. I t  should be borne in mind, however, that the distri- 
bution of the predominating short grasses and other associated species 
rarely is  found as distinct, we1 1-demarcated stands. Patterns can be mapped, 
as on Figure 6,  b u t  the boundaries should be considered t o  be gradational 
between vege ta t i  ve types. 

The grassland category mapped consists of grazed, improved pastures 
and reoresents a mixture of herbaqe--small isolated patches of blue grama 
grass [Bouteloua racil is  (H.B.K.) Lag.), low mats of buffalo grass (Buchloe 
dact l o % - ? !  nge m.) , certain unpal atable grasses, and forbs , 
*r cactus (0 untia rafines uei Engelm.) and yucca (Yucca lauca 
Nut t . )  intermingle w i  h g & e  west side of the h - h  a - over-grazing has been extreme. 

Over most of the grassland area the ground cover ranges from 50 t o  75 
per cent, b u t  only slight erosion has taken place. A t  no place is  there a 
vegetative stand t h a t  suggests stable, climax conditions. Most of the vege- 
tation i s  closely hedged, and i t  i s  assumed t h a t  grazing has been the most 
significant land use for a long period. of time (See Chapter 111). 

In the ravines and along the few watercourses, plains cottonwood 
(Po ulus sar entii Dode) and willows ( ~ a l i x  spp.) are common, Many cotton- ++ woo rees excee 4 feet  in diameter. There are si tes where willows dominate 
the tree layer, b u t  for simp1 icity of mapping they are included in the cotton- 
wood category. 

A hackberry (Cel t i s  reticulata Torr.) zone i s  found on the eastern 
d i p  slope of the h w  n w e  7 and Figure 8). The hackberries are 
very sporadic i n  occurrence and are quite scrubby, ranging in height from 
near ground level t o  approximately 8 feet. The east side of the hogback, 
i n  places barren sandstone outcrop, supports 1 i t t l e  vegetation of any con- 
sequence other than hackberry. Some skunkbrush  (Rhus trilobata N u t t . )  and 
a few mountain mahogany specimens (Cercocar us r n o n t a n u % m r e  present. 
Prickly-pear cactus and several color u T d T  I C  ens are found. Grass i s  re- 
stricted t o  small pockets where soil has been formed on the bare rock. 

The low shrub/grass area i s  located on the west side of the hogback 
and i s  transitional between the hackberry zone on the east slope of the ;3og- 



Figure 7 - A 
s ing le  Ponderosa 
pine and Hackberry 
on the Hogback 
dip slope.  

Figure 8 - Close 
view of the t r e e s  
i n  f igure 7 ,  

Figure 9 - waterfowl on Davis Reservoir. 





back and grassland t o  the west. Skunkbrush, prfcicly-pear cactus, and yucca 
cons t i t u t e  the common shrub f l o ra ;  b u f f a l o  and grama grass patches are 
scat tered along t he  slope. Ground cover i s  approximately 60 per  cent, and 
over-grazi ng i s  q u i t e  apparent. 

The w i l l ow category, shown on Figure 6 on l y  along the  northwest f l ank  
o f  the hogback i n  one locat ion,  i nd ica tes  a marshy area where a stand o f  
wi l lows reaches 10 f e e t  i n  he ight  (See Figure 4). Willows are a lso found 
i n  concentrated cottonwood stands along some of the ravines west o f  the hog- 
back. 

A t  i t s  low water mark. Davis Reservoir i s  s k i r t e d  on i t s  southwestern 
end by a small stand o f  cocklebur (Xanthium strumarium L.), a fea tu re  too 
r e s t r i c t e d  i n  scale t o  inc lude on t m a t i o n  map. 

Fauna - 
W i l d l i f e  i s  found i n  t h i s  area, i nc l ud ing  whi t e - t a i l e d  jackrabbi ts  

and coyote. Squ i r re l  nests can be seen i n  t rees along one o f  the marshy 
stream beds, and a number o f  rodent burrows can be seen among the cracks and 
crevices o f  the hogback. Immediately nor theast  o f  the r i dge  on Davis Re- 
se rvo i r  about 150 mal ldrd  ducks and nea r l y  50 greater  Canadian geese were 
seen feeding (See Figure 9). Other faunal  i nd i ca t i ons  included a number 
of d i f f e r e n t  species o f  b i r d s  and numerous an t  h i l l s .  

Soi 1 s - 
The dominant zonal so i  1 w i t h i n  the study area i s  the brown so i  1, char- 

ac ter ized by a 1 i g h t  t o  medium-dark A horizon w i t h  a r e l a t i v e l y  low organic- 
matter content  above an a1 ka l  ine, carbonate-r ich C horizon. Generally, a 
l i m i t e d  supply o f  moisture i s  the c h i e f  c o n t r o l l i n g  f a c t o r  i n  the genesis 
and r e s u l t i n g  morphology o f  the s o i l s  (See Figure 10). Low temperature i n  
w in te r  and periods o f  summer drought combine t o  l i m i t  the so i l - forming pro- 
cesses f o r  a substant ia l  po r t i on  o f  the year. The s o i l s  are genera l ly  pro- 
ductive, however, when modern i r r i g a t i o n  methods are employed. 
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CHAPTER 111. LAND USE 

N i l .  Ulman, Wm. G. Callahan and Manik Hwang 

An t l i s t o r i c a l  S e t t i n g  

When the f i r s t  s e t t l e r s  a r r i ved  i n  the va l leys  of L e f t  Hand and S t .  
Vra in  creeks (ca. 18501, the l o c a l e  was a d i s t a n t  po r t i on  o f  the Nebraska 
Te r r i t o r y .  The Federal Surveyor d i d  no t  reach the area u n t i l  August of 
1863. Consequently, these f i r s t  s e t t l e r s  were squatters w i t h  no lega l  
means o f  securing t h e i r  claims. 

Because these va l leys  were convenient ly located i n  r e l a t i o n  t o  the 
mining communi t i e s  i n  the mountains, i t  has been reasoned t h a t  many o f  the 
o r i g i n a l  s e t t l e r s  i n  the v i c i n i t y  o f  the Hygiene Hogback were unsuccessfu~ 
miners who found i t  easy and na tu ra l  t o  f o l l o w  the creeks down from the 
mountains i n  search o f  t i l l a b l e  land (Large, 1932). The i r  f i r s t  occupa- 
t i o n  was harvest ing w i l d  hay, which was hauled t o  the various mining camps 
fo r  sa le  o r  trade. Because these farmers o r i g i n a l l y  had t o  depend on out-  
side sources f o r  most o f  t h e i r  food and supplies, they probably engaged 
i n  mining o r  f r e i g h t i n g  t~ supplement t h e i r  incomes. A few years would 
elapse before the development o f  s u f f i c i e n t  l oca l  markets and before the 
preparat ion o f  the land f o r  more in tens ive  c u l t i v a t i o n  would a l low these 
s e t t l e r s  t o  maintain permanent residence on the land. 

Usual ly  the bottom lands were taken f i r s t ,  bu t  the bottoms became 
narrower and the slopes became steeper t o  the west. The need f o r  i r r i g a -  
t ion was soon rea l  ized: 

"We, i n  '60, '61, and '62, considered these l i t t l e  val leys--  
Boulder, S t .  Vrain, Thompson, and Cache l a  Poudre--of more 
rea l  value f o r  farming purposes than a l l  the high, d ry  land 
between these streams;. . .We expected, o r  many people did,  t h a t  
these between lands would be useful  as a stock and game 
range, bu t  we d i d  not  an t i c i pa te  a time when there would be 
people enough i n  t h i s  country and w i t h  cap i t a l  enough t o  
const ruct  i r r i g a t i o n  ditches...to i r r i g a t e  high land though 
we soon learned the s o i l  was a l r i g h t  i f  i t  had water" 
(Co f f in ,  1914). 

The number o f  d i tches mu1 t i p 1  i e d  rap id ly .  Nearly a1 1 were small ; most 
were partnerships i n  which a few neighbors cooperated. The f i r s t  d i t c h  
constructed i n  the v i c i n i t y  of the Hygiene Hogback was named the io11 Gate 
D i t ch  (May, 1870). One year l a t e r  the Swede D i tch  was completed. Both 
names s t i l l  appear on cur rent  U.S.G.S. topographic quadrangle maps of the 
area. I r r i g a t i o n  encouraged the tak ing o f  what the  surveyors would l a t e r  
c l ass i f y  as " r o l l i n g ,  second r a t e  land" f a r t h e r  away from the streams. 



Were, s h o r t  b u f f a l o  g r a s s ,  which was deemed e x c e l l e n t  f o r  g r az ing ,  f l o u r -  
i shed ,  and herds  o f  a n t e l o p e  were f r e q u e n t l y  r e p o r t e d  (Cof f in ,  1914). I r r i -  
ga t i on  farming gained an e a r l y  foo tho ld  i n  the a rea .  

Specula t ion  was a l s o  ev iden t .  P r i o r  t o  1870, no land  had been l e g a l l y  
secured  i n  t h e  f o u r  s e c t i o n s  under  s tudy .  An 1871 c a d a s t r a l  map shows 
proper ty  holdings by s i x  i n d i v i d u a l s .  By 1880, however, f i v e  of t h e s e  s i x  
holdfngs had changed hands, showing the effects o f  t h e  heavy co lon iza t ion  
which  had occur red  between 1870 and 1880. 

Th i s  c o l o n i z a t i o n  was due t o  the advent  o f  t h e  Chicago-Colorado Com- 
pany whose r e p r e s e n t a t i v e s ,  i n  January  of  1871, v i s i t e d  no r the rn  Colorado 
i n  s ea rch  of  good, i r r i g a b l e  f ann ing  l and  on w h i c h  t o  e s t a b l i s h  a colony. 
On the second of February, l and  was purchased f o r  this purpose a t  what i s  
now Longmont, Colorado. This  d a t e  marks the t r a n s i t i o n  from an e r a  of 
a g r i c u l t u r a l  prominence i n  t h e  region.  As the popula t ion  grew and the land  
was s e t t l e d ,  an expanding l o c a l  market  was provided f o r  the f a m e r s  i n  the 
a rea .  A s h o r t  l i s t  of ave rage  farm y i e l d s  a t  the time will show the capa- 
b i l  i t y  o f  the land t o  suppor t  this expansion: 

Wheat 26 t o  28 bushe ls  pe r  a c r e  
Oats 40 t o  80 bushe ls  pe r  a c r e  
Bar1 ey 30 t o  60 bushel s per a c r e  
Pota toes  100 t o  300 bushe ls  per a c r e  
Cabbage 1 0  t o  20 t o n s  p e r  ac re .  

The f e r t i l e  s o i l s  and "unequaled p a s t u r e  l ands"  of  the a r e a  would a s s u r e  
cont inued  growth (Chicago-Colorado Colony C o n s t i t u t i o n ,  1871 ). By the t u r n  
of the cen tu ry  a s t rong  a g r i c u l t u r a l  foundat ion  had a l r e a d y  been l a i d .  

Although change occur red  f r e q u e n t l y  du r ing  t h e  v a r i o u s  s t a g e s  o f  de- 
velopment i n  t he  a r e a ,  an absence of change was t y p i c a l  a f te rwards .  A 
review o f  a e r i a l  photographic  coverage of  the a r e a  beginning i n  1955 and 
con t inu ing  through 1969 r e v e a l s  a remarkable  deg ree  of  c o n t i n u i t y .  1 The 
on ly  s i g n i f i c a n t  a l t e r a t i o n  of l and  se p a t t e r n s  was due t o  the r e s i d e n t i a l  
development a long North 75th S t r e e t e i i  Wi t h  t h i s  except ion ,  v a r i a t i o n  between 
the two v in t ages  o f  the photos was minimal. Areas  used f o r  c ropland  i n  
1950 were under the same usage i n  1969. The same can be s a i d  f o r  i r r i g a t e d  
p a s t u r e  l and ,  and those  a r e a s  w h i c h  were unused due t o  s t o n i n e s s ,  s l o p e ,  o r  
poor dra inage .  In g e n e r a l ,  t h e r e f o r e ,  i t  can be s a i d  t h a t  w i th in  the i m -  
mediate  v i c i n i t y  of t he  hogback changes i n  land  use were r a r e  and i n s i g n i -  
f i c a n t  a f t e r  an i n i t i a l  e r a  of deveiopment had passed, 

' ~ h r e e  sets o f  s e r i a l  photographs were examined. t h e  d a t e s  o f  which 
were September, 1955; August, 1963; and August, 1969. All  three sets a r e  
a v a i l a b l e  a t  the Longmont S o i l  Conservat ion S e r v i c e  (SCS) and/or  the Long- 
mont A g r i c u l t u r e  S t ab i  1 i z a t i o n  Conservat ion S e r v i c e  (ASCS) , Longmont, 
Col orado. 

2 ~ h i s  r e s i d e n t i a l  development p r e s e n t s  a deep c o n t r a s t  t o  t h e  more 
s t a t i c  c h a r a c t e r  of land use p a t t e r n s  f u r t h e r  t o  the west. In  the per iod  
between 1955 and 1963 twenty-one dwel l ings  were c o n s t r u c t e d  a long  North 
75 th  S t r e e t .  By 1969 the number had inc reased  t o  35. 



Current Land Use 

Although the bulk of Hygiene Hogback l i e s  within the northeast quarter 
of Section 9, T 2 N R 70 W ,  land use a c t i v i t i e s  i n  the imnediate v ic in i ty  
may be employed as a barometer f o r  changes w i t h i n  the foreseeable future. 
Current land use combined w i t h  recent trends provide a mechanism for  extra; 
polating future changes on th i s  rural landscape. For the current land use 
investigation, Section 3 and parts  of Sections 2,  4, 9, 10, and 11 have 
been reviewed (See Figure 11). 

T h i s  area of Boulder County l i e s  i n  an agricul tural  t ransi t ion zone. 
The rol l ing land extending westward to  the foo th i l l s  i s  devoted almost 
to t a l ly  t o  grazing. Cropping predominates on the f la t tened piedmont to 
the east .  Agriculturally,  stock grazing appears t o  dominate land use i n  
the study area i t s e l f .  Dry-land farming consis ts  of wheat and/or barley 
cul t ivat ion,  while i r r iga ted  cropland produces hay and a few acres of corn. 
Off-season grazing of stock on cropped lands was evidenced i n  some of the 
area by the actual presence of stock, and elsewhere by scattered fecal 
droppings. Livestock a re  predominantly c a t t l e ,  b u t  also include horses 
and hogs. 

Crossing the study area from north t o  south i s  the Boulder Feeder 
Canal, which supplies water to  the Boulder Reservoir. Paralleling this 
canal i s  the Swede Ditch, a secondary i r r iga t ion  ditch which feeds numerous 
small la te ra l  ditches lacing the study area. Two small reservoirs and 
four small farm ponds a re  a l so  included w i t h i n  the area. The reservoirs 
provide water storage and, i n  addition, serve as  a natural habi tat  f o r  
wild ducks and geese and a s  a w t e r  source for  other small game. Farm 
ponds serve mainly fo r  stock watering and, i n  a t  l eas t  one case, fo r  i r r i -  
gation. Some of the i r r iga t ion  ditches i n  areas marked (See Figure 11) as  
predominantly pasture appear to  be i n  a s t a t e  of neglect, and are  possibly 
no longer i n  use. 

The study area i s  primarily a typical pastoral landscape. However, 
signs of man's influence a r e  readily vis ible .  A se r i e s  of telecomunica- 
tion antennas, both tower and saucer shaped, occupy the eastern end of 
Table Mountain, a f l a t  p e d i c n t  surface r i s ing  approximately 100 f e e t  above 
the general elevation of the study area. T h i s  equipment i s  operated by 
the Environmental Science Service Administration (ESSA) of Boulder. In 
th i s  same general vicini ty  an automobile junkyard f ronts  on Nelson Road. 
Many old cement block s i l o s  no longer in use s t i l l  do t  the landscape. 
Their presence usually marks the s i t e  of old farmsteads. 

Evidence of devel opment pressure i s most vi si bl e a1 ong the eastern 
edge of the study area, defined by a 1.5 mi l e  section of paved road ex- 
tending north from Nelson Road. A1 though some of the houses along th i s  
portion of the road a re  older farm dwellings, the majority a re  of rccent 
construction with a1 1 the earmarks of rural non-agri cul tural  1 iving. In- 
cluded i n  the residential  development along t h i s  road are  moderate homes 
as  we1 1 as  expensive, custom-buil t homes having a t t r ac t ive  stables.  

Diffusion of similar resident ial  development i s  a possibi 1 i t y  throuqh- 
out t h i s  area. The aes the t ic  qual i ty  of Hygiene Hogback, w i t h  i t s  p r o -  
fusion of rock outcrops and very desirable  views of b o t h  mountains and 





plains,  gives t h i s  imnediate area a qual i ty  high i n  demand among land de- 
velopers. The quarter-section on which much of the hogback i s  located i s  
presently f o r  sale. Van Sc:haack and Company i n  Denver car r ies  the l i s t i n g ,  
and is  asking $1,000 per acre. In te res t  in the purchase of th is  quarter- 
section was expressed to  the investigation team by a Mr. Jack Pate of 
Boulder. While Mr. Pate's main i n t e r e s t  i n  t h i s  acreage is to  build a 
home fo r  himself, he a1 so concluded t h a t  i f  he purchased th i s  1 and he would 
subdivide i t  into 10- to  15-acre plots  f o r  custom resident ial  development. 
A1 though reluctant  to elaborate on his par t icu lar  in t e re s t  in th i s  area, 
Mr. Pate does recognjze the ideal nature of the area for  homesite develop- 
ment, especial l y  near Davis. Reservoir. Any potential developer should be 
aware, however, of the provisions of the Telecommunications Research Facil- 
i t i e s  Protection Act of 1969 (see Appendix 0). 

Future Land Use 

Since the ear ly development of the area around Hygiene Hogback, few 
chan es have occurred. Crop yields  have remained nearly the same (MacPhail, 
1965j. and those areas or iginal ly  used f o r  pasture have generally remained 
under tha t  usage. Transitions from crop1 and to  i r r iga ted  pasture have 
occurred, and some pasture areas have been severely overgrazed. .In general, 
land use i n  the area has been s t a t i c .  

A t  f i r s t  glance, there may be reason to believe tha t  t h i s  trend wiil con- 
tinue. The Beech Aircraf t  Corporation and ISM a re  the only industrial  
f a c i l i t i e s  near the H~gback employing a substantial number of people. A 
land use study of the area around the IBM plant was prepared in 1965 by 
T h e  Boulder County Deparment of Development. Future land use i n  the area 
i s  projected to 1990. Even by this d i s t an t  date l i t t l e  change i s  expected 
around the Hogback due to  I E M  influence, The area under study seems to be 
located jus t  f a r  enough north of Boulder, west of Longmont, and northwest 
of the Boulder-Longmont Diagonal to  be immune from urbail-industrial encroach- 
ment in the imnediate future. 

A second gl ance, however, reveals some cont,.2di c;.i ons, Many potenti a1 
building s i t e s  in the study ;:.!a \~ould  be "view lo ts"  (estate-resident ial) .  
Unlike the lands along the floodplains, few problems e x i s t  fo r  residential  
development because elevatir+?s a re  higher in the v ic in i ty  of the Hogback, 
the water table  i s  lower an, tie danger from floods i f  xinima1. Furthermore, 
the area does not coincide with prim/> agricul tura? S ~ r t d .  A t ransi t ion t o  
residential  use i s ,  therefore, more ea;ily negotiated, Water i s  available 
( the  Davis and Trevarton Reservoirs a re  located imea i  a tely to  the west of 
the Hogback), and access via Neison Road from e i the r  the Boulder-hongmont 
Diagonal or  the Foothills  Highway of fers  su f f i c i en t  convenience t o  support 
residential  development. Evidence of th i s  type of develo,:nent i s  already 
seen along the north-south a r t e r i e s  west of the Hogback. 'In 1955, i.:ost of 
the dwell ings 1 ocated here did not exis t .  

The idea of l iving rural and working urban i s  aesthet ical ly  pleasing 
and a common philosophy in this  age of the commuter. As families continue 
to  sacr i f ice  proximity to t h e i r  place of work f o r  the sake of large,  semi- 
rural s i t e s  on which to r a i se  horses, perform limited fanning o r  simply 
escape the urban syndrome, i t  can be expected t h a t  t!-;,:! !logback environs L I I ~  'I 



o f f e r  prime set t ings.  The usual s ide-ef fects can a lso be expected once 
t h i s  process i s  substantiated; the formation of neighborhoods eventua l ly  
imp1 i es  shopping out1 ets, serv ice s ta t ions  and highway extensions. 

I n  terms o f  land use, the  past  i s  genera l ly  a key t o  the fu ture .  
Past trends, once i d e n t i f i e d ,  can usua l l y  be used i n  i n t e r p r e t i n g  the 
d i r e c t i o n  future land use w i l ;  take. The Hygiene Hogback area, however, 
may be viewed as an exception t o  t h i s  rule. Although change has no t  
occurred t o  any great  degree s ince the t u r n  o f  the century, i t  should n o t  
be assumed tha t  t h i s  t rend w i l l  continue. This study area cannot be 
expected t o  urbanize as r a p i d l y  as po in ts  d i r e c t l y  between Boulder and 
Longmont, bu t  i t  w i l l  no t  remain untouched. People i n  search o f  aesthet i -  
c a l l y  p leasing homesites w i l l  c e r t a i n l y  be drawn t o  t h i s  loca1.e. 
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CHAPTER IV. LAND OWNERStIIP AND TENURE 

Dean G. Wilder and Helen Louise Young 

The area selected fo r  the study of land ownership and tenure i n  the 
vicini ty  of Hygiene Hogback includes the following: WL, Gk, Section 2; 
a l l  Section 3; a l l  Section 4; N%, Section 9; Fl$, Section 10; W3, NWL, 
Section 11 ; T 2 N, R 70 W. Because of the small number of holdings in 
1870, a l l  of Sections 2, 3 ,  4 ,  9, 10, and 11 were mapped to be t te r  i n -  
dicate s ignif icant  ownership changes between 1870 and 1880. 

The sources used f o r  data on land ownership i n  1870 and 1880 were a 
Master's thesis by Marjorie Large (Large, 1932) and a wall map from the 
Western Historical Collection in Norlin Library a t  the University of 
Colorado, Land ownership from 1'902' unt i l  the present time was determined 
from entr ies  in the Boulder County Land Books. Land tenure f o r  the 
study area was determined from interviews w i t h  residents of the area. 

Land ownership as determined from the above sources was gathered. 
From th i s  data a ser ies  of cadastral maps was compiled (see Figures 12 
through 15). The years portrayed on the maps were selected because they 
best depict s ignif icant  changes i n  ownership patterns. Current land 
tenure i s  also presented and tenure patterns plotted (see  Figure 16). 

Land owners hi^ Patterns r An tli s tor ica l  Persbective 

The pattern of land ownership i n  1870 was one of few owners w i t h  large 
areas of unclaimed land. By 1880, the pattern had changed drast ical  l y ,  with 
very l i t t l e  of the land l e f t  ur~claimed (see Figure 12). Five of the original 
s ix  holdings had changed hands by tha t  time. The major influence fo r  th i s  
change was the settlement b j ~  members o f  the Chicago-Colorado Colony. The 
growth of nearby Longmont i n  1871 i s  indicat ive of the settlement of the 
surrounding 1 ands. In April , 1871, nearly 200 colonists had arrived i n  
Longmont, and by November, 1871, ther? were 500 people in the town (Willard, 
1926). By 1902, the land had changed owners several times, and the s ize  
and shape of the holdings had been re-defined (see Figure 13). 

From 1902 until  1940, the pattern of land ownership was one i n  which 
individual holdings remained unchanged i n  s i ze  and shape despite a turnover 
of owners (see Figures 13 and 14). A s igni f icant  change of owners was 
noted between 1920 and 1930, with nearly a1 1 of the holdings changing hands. 
T h i s  large change in ownership may be at t r ibuted t o  the economic depression 
which affected a l l  of the United States  i n  the l a t e  1920s and ear ly 1930s. 
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,,a Between 1940 and the present,  the  p a t t e r n  o f  l and  ownership has shown 
s i g n i f i c a n t  change. The t r e n d  has been toward a g rea te r  d i v i s i o n  o f  l and  
among many more owners. From 1940 t o  1950, t he re  were o n l y  minor  changes 
(F iqu re  14). By 1960, t h e  t r e n d  towards f u r t h e r  d i v i s i o n  o f  t h e  l a n d  among 
several owners had es tab l i shed  i t s e l f ,  and a t  the present  t ime t h e  p a t t e r n  
has become we1 1-es tab1 i shed (see F igure  15). A1 though 1 and has changed 

, .  hands and boundaries have shi f ted, '  p r o p r i e t o r s h i p s  have remained f a i r l y  
s table.  

Land Tenure 

Land tenure i n  t h e  v i c i n i t y  o f  Hygiene Hogback f a l l s  i n t o  t h r e e  d i s -  
t i n c t  groups : owner-operators, cash tenants and crop-share tenants. The 
m a j o r i t y  o f  cash r e n t e r s  lease the  1 and t o  graze c a t t l e  o r  horses, a1 though 
one cash r e n t e r  does farm t h e  land. Crop-share tenants i n  t he  Nbk , FllPc, 
Sect ion 4 and the S% and Ck, SEk, Sect ion  3 farm t h e  l a n d  and pay a share 
o f  the crop as ren t .  Along t h e  eastern edge o f  the  s tudy  area several  non- 
farm r u r a l  residences a re  t o  be found. s i g n i f i c a n t  tenure  p a t t e r n s  f o r  t h i s  
area are  i n d i c a t e d  (see F iqu re  16). From t h i s  map, i t  can be seen t h a t  
owner-operators and cash tenants  are  a lmcst  equa l l y  d i v i d e d  i n  t o t a l  area, 
w i t h  sharecroppers being l e s s  important.  

Summary 

Land ownership i n  t he  v i c i n i t y  o f  Hygiene Hogback has been character-  
i z e d  by th ree  per iods.  I n  t he  l a t e  1800s the  l a n d  was r a p i d l y  d i v i d e d  
amonq var ious owners i n t o  d i s t i n c t  holdings. By 1900, these ho ld ings  had 
changed shape as w e l l  as owners, and a new p a t t e r n  had been es tab l i shed  
which remained e s s e n t i a l l y  t he  same u n t i l  1940. From 1940 t o  the present  
t ime, the p a t t e r n  of 1 and ownership has chanqed w i t h  i n d i v i d u a l  hol  d ings 
changing i n  bo th  s i z e  and shape. The present  t rend  appears t o  be one o f  
many more owners w i t h  s m a l l e r  l a n d  hold ings,  b u t  w i t h  a r e l a t i v e l y  h igh  per- 
centage o f  absentee ownershjp, Thus, t he  beginning stage o f  t r a n s i t i o n  from 
r u r a l  t o  suburban occupance has begun. 
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CHAPTER V. LAND ECONOMICS 

George R. Greenbank and James Biggdns 

The fo l lowing f iau res  were compiled t o  a i d  i n  cornoaring assessments. 
made i n  1950 and 1970, and t o  enable cross-reference w i t h  cadastral i n fo r -  
mation. These maps were prepared from assessment data obtained from the 
o f f i c e  o f  the Boulder County Assessor. Increase i n  assessment was calcu- 
1 ated by determining the assessed values per acre i n  1950 and 1970. 

The purpose o f  the maps i s  t o  show d i s t r i b u t i o n s  i n  t ime and space. 
Assessment has increased over the whole v i c i n i t y  except f o r  160 acres i n  
the center o f  the nor th  one-half o f  Section 3. This acreage represents 
only about seven per cent o f  the area shown on the maps. I t  should be 
noted t h a t  cur rent  assessment, assumed a t  30 per cent o f  market value, i s  
f i v e  per cent  greater  than the average 25 per cent i n  1950. Some of the 
areas mapped as having an assessment increase o f  less  than 25 per cent 
probably r e f l e c t  t h i s  change i n  po l i cy ,  as we l l  as an increase i n  land value. 
This may be a t  l e a s t  p a r t l y  t rue i n  the Hygiene Hogback area ( t he  northeast  
quarter  o f  Secion 9) where the 1950 t o  1970 increase was about 8.5 per cent. 
(Figure 17). Nevertheless, about one-th i rd o f  the acreage i n  the v i c i n i t y  
o f  Hygiene Hogback has increased more than 100 per  cent  i n  assessed values 
i n  the l a s t  20 years. S ign i f i can t l y ,  t h i s  increase i s  per iphera l  t o  the 
hogback. 

The higher estimated land values are n o t  as widespread as d i s t i n c t  i n -  
creases i n  assessment (F igure 18). These h ighest  values are i n  the sub- 
d iv ided par ts  o f  Section 2 and are more than one mi le  from Hygiene Hogback. 
Although a d i r ec t i ona l  t rend cannot be pred ic ted from the in format ion i n  
t h i s  r epo r t  alone, i t  can be seen t h a t  estimated values o f  $50 t o  $250 per 
acre are somewhat per iphera l  t o  the hogback. 

Mr.  Harold Copeland o f  the Boulder County Assessor's O f f i c e  estimated 
cu r ren t  land p r i ces  i n  the v i c i n i t y  a t  approximate1 $1,000 t o  $1,500 per 
acre. Speculat ive values and greenbel t (p ro tec t i ve  3 designations which 
have been assigned t o  p a r t i c u l a r  land parcels may have a d i r e c t  e f f e c t  on 
cu r ren t  values, and Mr.  Copeland noted t h i s  t rend when interviewed. These 
values w i l l  general ly  be much higher than those o f  simply product ive (ag r i -  
c u l t u r a l )  s ign i f i cance  assigned t o  the land when assessed by the County. 
Mr. Copeland be1 ieved t h a t  the three d i f f e r e n t  values which land  may have 
( productive, specul a ti ve , and p ro tec t i ve )  i n  Boul der County causes the 
assignment o f  a cu r ren t  f a i r  market value to be a d i f f i c u l t  task. 
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CHAPTER V I .  CONCLljSIOPlS  AN^) RECOPMENDATIONS 

Robert E. Key, John L. Harper, and Sco t t  Merni tz 

The Hygiene Hogback present ly seems r e l a t i v e l y  secure from immediate 
r es i deo t i a?  o r  i n d u s t r i a l  develonment. A number of f ac to r s  po in t  t o  the 
perpetuat ion o f  t h i s  secur"y. These opir i icns viere gathered from personal 
and telephone jnterv iews and other  factual  data, and w i l l  be discussed 
b r i e f l y  here. 

Mr .  PI. \,I. St iewig o f  Envrionmental Science Services Ahiinit:r?.tion 
(ESSA) o f  Boulder, Colorado, was interv iewed t o  ae temine  t h e  ex ten t  of 
t h a t  agency's i n t e r e s t  i n  the area surrounding T ~ b l e  Moun'cai n. ESSA operates 
an extensive telecommunications research f a c i  1 t ty loza ted  on Table Mountain, 
immediately south o f  and adjacent t o  the hogSack. A z c ~ ~ d i n g  t o  Mr, Sti?wig, 
ESSA has considerable -interest i n  what cccurs on a ? ]  of the  prsocrri:y w i  t h i n  
a 2-mi l e  rad ius  oC i t s  operat ion en Table tbunta in ,  The re35011 fo r  t h i s  
i n t e r e s t  i s  p ro tec t ion  o f  the h i gh l y  sensi z ive  equipment from anything which 
would produce rad io  inter ference. This includes h e a y  a u t o  t ra f i c ic ,  com- 
mercia l  o r  i n d u s t r i a l  development, overhead e l e c t r i c  transmission 1 ines , o r  
r e s i d e n t i a l  development exceeding one dwell  i n g  11ni t per  acre i n  density, 
Mr .  S t iewig  s ing led  out  heavy auto t r a f f i c ,  i n d ~ s t r i a l  development, and 
overhead wi res as having the most po ten t i a l  f o r  causing d i f f i c u l t y .  

ESSA i s  h igh ly  desirous o f  the proper ty  surrounding Tab1 e Mountain, i n -  
c lud ing Hygiene Hogback, being developed i n  such a manner as t o  oreclude 
rad io  'nter ference t o  i t s  f a c i l i t i e s  there. Sta te  l e g i s l a t i o n  g i v i ng  ESSA 
the power t o  review any f u r t h e r  ac t ion  of t h i s  type i n  the immediate v i c i -  
n i t y ,  supports t h i s  i n t e r e s t  s t rong ly  (see Appendix B). Mr, St iewig ex- 
pressed en thus ias t i c  support f o r  greenbel t  o r  academic study area designa- 
t i o n  f c r  the s i t e  i n  par t f cu la r .  

l t ~ t e r v i e w s  w i t h  c- t y  and county o f f i c i a l s  seemed t o  provide added pro- 
t ec t i on  f o r  the hosback area. The C i t y  of Boulder i s  n o t  considering planning 
i n  the area f o r  approxiaately 10 t o  20 years, according t c  Ffr.  Wi1 l iam Lamont, 
Boulder C i t y  Planner. Boulder Cout-itjl o f f i c i a l s  Mr .  Robert Trenka and nr. 
A r t  Palmer have heard no repor ts  of fu r the r  development or continuance of 
programs o the r  than a g r i c u l t u r a l  ones, The phi losophy o f  the county of f ices 
appears i n  favor  o f  maintain ing the present 5-acre a g r i c u l t u r a l  zoning. 
They a1 so are i n  favor of doinq a1 1 w i t h i n  t h e i r  power t o  prevent changes 
i n  t h i s  zoning. A t  worst, 5-acre " r es i den t i a l "  s i t e s  could be establ ished 
by those wishing t o  supply t h e i r  own u t i l i t y  services. This would also i n -  
volve an add i t i ona l  expense f o r  pavinq 300 feet  of county road (approxi- 
mately $2,300 according t o  F l a t i r o n  Paving Company, Boulder) i n  order t o  
sa t i s f y  county regulat ions. These s i t e s  would n o t  harm the s c i e n t i f i c  
value o f  the hogback unless located on the fea tu re  i t s e l f ,  and would s a t i s f y  
the requireinents o f  the previously mentioned l e g i s l a t i o n ,  These and other  
"blocks" t o  a change i n  zoning appear formidable. 



I 

. e M r .  Jon Pope, Longmnt City f31 anning D i  rec tor ,  expressed a d e f i n i t e  
i n t e r e s t  i n  the area. Con tml  nver the  s i t e ,  however, i s  the responslbi- 
1 i t y  o f  Boulder County (Longmnt bavl ng no d i  r e c t  j u r i s d i c t i o n ) .  Longmon t 
present ly has services on ly  w i t h i n  the c i t y  proper, and very l i t t l e  beyond. 
The c i t y  i s  a t  present expanding t n  the northwest, no r th  o f  the St .  Vrain. 
Mr. Pope would l i k e  t o  see the hogback area become park o r  open space. 

Comments by residentz of the i m e d i t i t e  loca le  were n o t  usefu l  i n  de- 
termininq cur ren t  fee l  ings concerninq the natura l  fea tu re  i t s e l f .  Most 
of these residents occupj t h e i r  l and  on a non-owner basis, and are no t  
aware o f  the e x i  stefice o r  ~ ~ ~ n c e r n e d  w i  th  the f u t u r e  of the hogback. Thi s 
general fee 1 i ng was crn*~eyed i n  three xel2phone con\rersations w i  t h  these 
r e s i d e ~ t s .  The actua l  atiners of the land were r iot ava i lab le  f o r  coment, 
s ince many res idz  elsewhere. I t  i s  be?feved t h a t  they would have the same 
fee i i ng  o f  unawareness and unconcei.9 about t he  s i g n i f f  rance and fvture of 

I 
the s i te ,  

The s i t e  charac te r i s t i cs  and ucusual q u a l i t y  o f  Hyqiene Hogback and 
environs arc described i 3 the fo rego ing  repart ,  accompanied by appropr iate 
tables and maps. I t  i s  the recamendation o f  the e d i t g r s  t h a t  a11 nf t be  
northeast  quarter  of Section 9, the eastern ha le  o f  the southeasteim:i 
quartet- of Sec t ioc  4, an3 the western h a l f  o f  tne southnestet.ri quar ter  cf 
Section 3 be pro tec ted by my poss ib le  means. This would brf ng the e n t i r e  
area of Davis Reservoir w { t h i n  the study are6 and would a lso provide a 
buffer zone t o  help maintain and perpetuate the  na tu ra l  ecology of the 
reservoi r and hogback. 

For academic purposes, the are3 can best  be used f o r  the study of geol- 
ogy and geomorphology wi th f i e l d  t r i p  access t o  both the Geology and Geog- 
raphy Departments o f  the Univers i ty .  It i s  conceivable t h a t  the area would 
a l so  be of i n t e r e s t  t o  high school sxudy groups. Davis Reservoir has som 
po ten t i a l  i n t e r e s t  t o  those wishing t o  pursue b i o l og i ca l  studies a t  the 
s i te .  

From a pub l i c  standpoint, the area has good v isua l  q u a l i t i e s  and would 
be a t t r a c t i v e  t o  res i den t i a l  de~eiopers .  There i s  undoubtedly a number 
o f  prime bu i l d i ng  s i t e s  on both sides o f  the hogback. While low dens i ty  
r es i den t i a l  development would n o t  be i n  the best  i n t e r e s t  o f  preserving 
the hogback, i t  i s  c e r t a i n l y  pre ferab le  t o  allobring exacvation and removal 
o f  the outcrop f o r  comer+cial  purposes. 

Because o f  the i n t e r e s t i n g  charac te r i s t i cs  o f  the outcrop and i t s  
p l  easing v i  sual appearance, preservat ion through a potent i t i1 county green- 
be1 t prDgram would be des i rab le  bu t  probably n o t  poss ib le  w i t h i n  the fore-  
seeable future.  Boulder County i s  n o t  involved i n  a park o r  greetilef t 
program a t  t h i  s time. Other techniques of p r o t e c t i  cjn and preservat ion 
should be-expiored, Among these are: 

1 ) Conti nuation o f  a g r i c u l t u r a l  zoning o r  establ  ishment of "Special 
Ag r i cu l t u ra l  D i s t r i c t s "  t o  r e l i e v e  o r  waive land taxes, thbs p e m i  t t i n g  sts  
continued a g r i c u l t u r a l  use. This would be condit ioned upon the land- 
owners>emission f o r  access t o  the s i te .  



2 )  Under the covenant r e s t r i c t i n g  res i den t i a l  dens i ty  t o  one dwell i n g  
u n i t  per  acre, the County Department o f  Development might  permit  more 
dense grouping of s t ruc tures f a r  enough away from the hogback t o  ensure 
p ro tec t i on  wh i l e  t rans fe r r ing  the  increased dens i ty  t o  the open space sur- 
rounding the hogback. The ove ra l l  average dens i t y  would s t i l l  no t  exceed 
the maximum l i m i t .  If t h i s  technique does n o t  r e s u l t  i n  s u f f i c i e n t  acreage, 
the remaining po r t i on  of the study area could be leased o r  purchased out- 
r i g h t  by the Univers i ty.  

3) A long-term lease w i t h  an op t ion  t o  purchase might be negot iated 
w i t h  the present owners. This would r e s u l t  i n  immediate p ro tec t ion  o f  
the study s i t e  and would buy time f o r  the agency most in te res ted  i n  
acqu i r ing  the proper ty  t o  gather t he  necessary f i n a n c i a l  resources. 

I n  the meantime, the Telecommunica~tion Research Fac i l  i t i e s  Protect ion 
Act  o f  1969 may provide a degree of protectSon t o  the s i t e  by discouraging 
heavy t r a f f i c  a r t e r i e s  and in tens ive  development t h a t  could lead t o  serious 
rad io  in te r fe rence  l o c a l l y .  



APPENDIX A 

SPECIAL SO1 L INTERPRETATIONS, BOULDER SOIL SURVEY AREA, COLORAOO 

March 8, 1969 

by 
0. C. Moreland, S o i l  Conservat ionists 

52-CD Hargreave f i n e  sand loam 

Moderately deep, we: 1 -drained so i  1 s w i t h  f i n e  sand 1 oam surface so i  1 s and 
f i n e  sand c lay  loam subsoi 1s. The s o i l s  are  under la in  by sandstone a t  20 
t o  40 inches. Water in take r a t e  i s  moderately r ap id  and water ho ld ing 
capacity i s  medi~lm. The s o i l s  are  used f o r  i r r i g a t e d  and dry  cropland and 
.pasture. Erosion con t ro l  i s  necessary to  prevent wind erosion. 

W1 -AB Hygiene c lay  

These a re  deep, poor ly  drained s o j l s  w i t h  c lay  surface s o i l s  and subsoil. 
These s o i l s  have h igh water tab les  and high a l k a l i n i t y .  The s o i l s  are i n  
upland va l leys and terraces. Used f o r  pasture and range. Water in take 
r a t e  i s  slow and water ho ld ing capaci ty i s  high. 

53-CD Kutch c lay  loam 

These a re  moderately deep, we1 1 edraified so i  1 s w i t h  c l ay  loam surface s o i l s  
and c lay  subsoils. They are under la in  by shale a t  20 t o  40 inches. These 
s o i l s  a re  on uplands. Water in take  r a t e  i s  slow and water ho ld ing capa- 
c i t y  i s  medium. These s o i l s  are used f o r  i r r i g a t e d  and d r y  cropland, bu t  
a re  be t t e r  su i ted  fo r  dry land pasture than crops. Careful i r r i g a t i o n  i s  
needed to avoid water logging the so i l s .  

24-8, 24-C Nunn c lay  loam 

These are deep, wel l-drained s o i l s  w i t h  c l ay  loam surface s o i l s  and c lay  
loam o r  c l ay  subsoi 1s. These s o i l s  a re  on terraces and uplands. Water 
in take  i s  slow. Water capaci ty i s  high. These are good i r r i g a t e d  s o i l s  
and capable of producing good y i e l d s  w i t h  good management. 



50-CO Renohil l  s i l t y  c l a y  loan: 

These are moderately deep, well-drained s o i l s  w i t h  s i l  t y  c l ay  loam sur- 
face s o i l s  and s i l  ty c lay  o r  c l ay  subsoils, These s o i l s  are under la in 
by shale a t  20 t o  40 inches. These s o i l s  a re  on uplands. Water in take  
r a t e  i s  slow. Water holding capaci ty medium. These s o i l s  are used f o r  
i r r i g a t e d  and d ry  cropland. They are b e t t e r  su i ted  f o r  c lose growing 
crops and pasture t o  help con t ro l  erosion. 

RO Rock outcrop 

These are areas of near ly  bare rock outcrop. They include some areas o f  
shallow s o i l s  and moderately deep s o i l s  t h a t  are on such steep slopes 
as t o  be unsui tab1 e f o r  anythf ng bu t  very 1 imi  ted grazing o r  f o r  w i l d ' i f e  
and recreation. 

51-CD Samsil c lay  

This i s  a shallow, well-drained s o i l  w i t h  c l a y  o r  c lay  loam surface s o i l  
and under la in by shale a t  less than 20 inches. These s o i l s  are on uplands. 
Water intake i s  slow and water ho ld ing capaci ty is low. These s o i l s  are 
best  su i ted f o r  pasture. I f  i r r i g a t e d ,  f requent l i g h t  i r r i g a t i o n  w i l l  
probably be necessary t o  maintain s u f f i c i e n t  ava i lab le  moisutre and wind 

72-EF Terrace Escarpment 

This i s  land type cons is t ing of a t h i n  l aye r  o f  cobble mater ia l  over shale, 
These occur mainly on the side slopes o f  o l d  high terraces and pediment 
surfaces. Water in take rate i s  slow although the cobble on the surface 
mayhelp. W a t e r h o l d i n g c a p a c i t y i s  low. T h e s o i l s a r e b e s t s u i t e d f o r  
range o r  pasture, 

22-8, 22-C Valmont c lay  loam 

These are moderately deep, we1 1 -drained so i  1 s w i t h  c lay  1 oam surface so i  1 s 
and c l ay  o r  c l ay  loam subsoils. These s o i l s  are under la in by cobbly and 
g rave l l y  layers  a t  20 t o  40 inches. These s o i l s  are on terraces and h igh 
pediments o r  outwash fans. Water i n take  r a t e  i s  moderately slow. Wate r  
holding capaci ty i s  medium. These s o i l s  a re  used f o r  i r r i g a t e d  and dry 
cropland and pasture, Erosion con t ro l  i s  important, 

74-DE Valmont cobbly c lay  lcam 

These s o i l s  are l i k e  Valmont c l ay  loam, except t h a t  there are large amounts 
of cobble and gravel on the surface and throughout. Cu l t i va t i on  i s  d i f -  
f i c u l  t because o f  cobble and stone, and most areas are used f o r  pasture 
o r  rangeland. 



APPENDIX B 

TELECOMMUNICATIONS RESEARCH FACILITIES OF 

THE IJP4ITED STATES ACT OF 1969. 

I t i s  worthwhile t o  note t h a t  the telecommunications research f a c i l i t y  
near Hygiene Hogback i s  now protected by s ta te  l e g i s l a t i o n  concerning 
zoning. This act, known as the "Tel zcoiimunications Research F a c i l i t i e s  o f  
the United States Protect ion Act  o f  1969" provides as fo l lows: 

1 ) When considering requests f o r  rezoning o r  variances from 
e x i s t i n g  zoning on property w i t h i n  2 mi les  o f  the pe r i -  
meter o f  te1 ecomunications research f a c i l i t i e s  (TRF) , the 
l o c a l  governing body must consider the e f f e c t  o f  any re- 
su l  t i n g  in ter ference caused t o  the f a c i  1 i t i e s  by the 
emanation o f  e l e c t r i c a l  impulses from e l e c t r i c a l  equip- 
ment. 

I f  approval o f  a request f o r  rezoning, zoning variance, o r  
change i n  land use which w i g  1 permi t  hosp i ta ls ,  i n d u s t r i a l ,  
business, o r  comnercial uses i s  sought w i t h i n  a distance 
o f  2 mi les from the per imeter o f  a TRF, the governing 
body may request reasonable in format ion concerning the 
proposed use t o  be made from the appl icant, i nc l ud ing  a 
sumnary o f  the kinds o f  i n d u s t r i a l  e l e c t r i c a l  equipment t o  
he i ns ta l l ed .  

3)  If res iden t i a l  development through subdiv is ion i s  sought, 
a covenant l i m i t i n g  dens i ty  t o  a maximum o f  one dwel l ing 
u n i t  per acre i s  imposed. 

' s t a t e  o f  Colorado: Telecommunications Research Fac i l  i t i e s  o f  the 
United States Act  o f  1969. General Assembly, State of Colorado. 
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FOREWORD 

This repor t  i s  one of s i x  undertaken t h i s  year i n  the Department o f  
Geography a t  the Univers i ty  o f  Colorado. I t  has become almost a t rad i t i on  
f o r  the graduate seminar i n  land use t o  i n i t i a t e  a p ro jec t  i n  the local  
area i n  cooperation w i th  an agency o f  the Boulder comnuni t y  on e i t he r  the 
municipal o r  county level ,  sometimes both. 

These studies achieve a number o f  objectives. The par t i c ipa t ing  stu- 
dents undertake a r e a l i s t i c  p ro jec t  which they are able t o  plan, execute, 
and publ ish w i th in  the b r i e f  span o f  one semester. Also, these studies pro- 
v ide new information for municipal and county o f f i c i a l s  and c i t i zen  groups 
concerned w i t h  planning and guiding the growth and development o f  the C i t y  
o f  Boulder and Boulder County. I n  short, these are professional t ra in ing  
exercises f o r  graduate geographers and are a serious e f f o r t  i n  providing 
new planning perspectives i n  the i n te res t  o f  pub1 i c  service. 

I n  response t o  a suggestion by the Natural Areas Connittee o f  the 
Univers i ty  o f  Colorado, the land use seminar elected t o  study and analyze 
a number o f  natural  s i t es  i n  the Boulder Valley. The group was also joined 
i n  the endeavor by the graduate f i e l d  seminar o f  the Department of Geog- 
raphy. 

The cooperative base w i th in  the Boulder comnunity was wider, than usual 
t h i s  year. The s i t es  chosen f o r  study seemed t o  have potent ia l  f o r  a 
var ie ty  o f  uses beyond t h e i r  present development. These included instruc- 
t i o n  o f  pub l i c  school and univers i ty  students, s c i e n t i f i c  research, recrea- 
t ion, greenbelt, and open space. The graduate students involved worked i n  
cooperation w i t h  the resident property owners, the Parks and Recreation De- 
partment and the Planning Of f ice o f  the City o f  Boulder, the Department of 
Development and the Parks and Open Space Advisory Committee o f  Boulder 
County, the Boulder and Longmont Offices of the Soi 1 Conservation Service, 
the Science Director  o f  the Boulder Valley RE-2 School D is t r i c t ,  the 
Planning O f f i c e  and the Natural Areas Committee o f  the Universi ty of 
Col orado, and the Denver Regional Counci 1 o f  Governments. 

Sometimes the graduate researchers f e l t  t h a t  they would have l i k e d  t o  
pursue ce r ta in  themes i n  greater depth i f  there had been more time avai l -  
able. Nonetheless, they j o i n  me i n  expressing the hope tha t  t h i s  repor t  
provides in format ive ins igh ts  on a fascinat ing p a r t  o f  Boulder County. 

The various chapters which appear i n  t h i s  study were o r i g i n a l l y  sub- 
m i  t t e d  as special reports by the ind iv iduals  indicated. They represent 
the endeavors and views o f  the authors and i n  no way should be interpreted 
as the o f f i c i a l  views of the Department o f  Geography o r  any other cooperating 
agency o r  organization previously mentioned. Because o f  t h i s  independence 
from o f f i c i a l  views, the par t ic ipants i n  t h i s  p ro jec t  are especial ly grate- 
f u l  t o  the Graduate School of the Universi ty o f  Colorado, the C i t y  o f  



Boulder, the Boulder County Comni ssioners, the Boulder Val l e y  RE-2 School 
D i s t r i c t ,  and the Un ivers i ty  o f  Colorado Foundation f o r  sharing the costs 
of p r i n t i n g  t h i s  report. 

1 - 
This i s  the c o l l e c t i v e  and ind iv idua l  e f f o r t  o f  a group o f  dedicated 

geographers concerned about the qua1 i t y  of the loca l  environment and i t s  I .. attendant stresses, Boulder County residents, students, and 1 ocal o f f i c i a l s  
my gain understanding from t h i s  repor t  t h a t  wf 11 ass i s t  them i n  t h e i r  
ef forts t o  perpetuate the Boulder area as a pleasant and a t t r a c t i v e  place 

I: t o  l i ve .  

Donald D. MacPhail, Ph,D, 
Professor o f  Geography 

Boulder, Colorado 
June, 1970 
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CHAPTER I. INTRODUCTION 

James Bigg ins 

Max H. Dodson 

The Marshal l  Mesa na tu ra l  area i s  on the northwest-facing slope t h a t  
overlooks Marshal l .  The s i t e  i s  about f o u r  and one-hal f  m i les  south o f  
Boulder and can be e a s i l y  approached v i a  Colorado Highway 93 (South Foot- 
h i  11 s Highway o r  Boul der-Golden road) and Colorado Highway 170 (Marshal 1 - 
Super ior  road) (Figure 1) .  

"Marshal 1 Mesa" designates i n  t h i s  r epo r t  the  elongated r i dge  j u s t  
west o f  Marshal l  Lake. Th is  northeast- t rending landform i s  no t  named on 
any modern topographic maps, bu t  i t  has been r e f e r r e d  t o  as p a r t  of "Lake 
Mesa," as "Belmont Bluff ,"  and "Pine Ridge" by d i f f e r e n t  authors. Th is  
d i  screpancy i n  nomenclature was n o t i  ced by the environmental study team, 
John L. Harper, Michael R. Tr ipp,  and Dean G .  Wilder; the  o ther  names t h a t  
have been used f o r  the landform appeared i n  the l i t e r a t u r e  t h a t  was re- 
ferred t o  by t h i s  team. 

The s i t e  proper i s  an a t t r a c t i v e  pine-covered sandstone shelf o r  t e r -  
race, p a r t  way up the slopes t h a t  form the nor thern edge o f  the Rocky F l a t s  
pediment. The con j unc t i on  o f  several physical  phenomena a t  t h i s  p a r t i  cu l  a r  
p lace has resu l ted  i n  a d i s t i n c t i  ve a r ray  o f  i n t e r e s t i n g  features. Among 
these i s  the occurrence o f  coal,  which was extens ive ly  mined f o r  several 
years. The mining r e s u l t e d  both i n  an important  and cunplex l oca l  h i s t o r y  
and a res idue o f  prospect  p i t s  and co l laps ing  tunnels t h a t  would be a po- 
t e n t i a l  hazard f o r  prospect ive residents.  

The in fo rmat ion  i n  t h i s  r epo r t  was co l lec ted  by study teams who made 
t h e i r  i nves t i ga t i ons  dur ing the w in te r  season of 1970. Because o f  the 
necessary b r e v i t y  o f  the inves t iga t ions  and the season o f  the  year, the 
in fo rmat ion  t h a t  was c o l l e c t e d  i s  c e r t a i n l y  o n l y  a beginning. Thus, be- 
s ides i t s  aes the t i c  appeal, the Marshal l  Mesa area has r i c h  p o t e n t i a l  f o r  
a v a r i e t y  o f  research. The s i t e  and adjacent sectors have been s tud ied 
i n t e r m i t t e n t l y  f o r  several years by geo log is ts  from the Un i ve rs i t y  of 
Colorado. More recen t l y ,  b i o l o g i s t s  have made studies i n  t h i s  l o c a l i t y .  
Fur ther  geo log ic  and b i o l o g i c  invest igat ions,  and research i n  c l imatology,  
h i  s t o r i  ca1 geography, geomorphology , and soi  1 science should be q u i t e  
product ive.  

An important  aspect o f  the area i s  t h a t  of change, as ind ica ted  i n  the 
fo l low ing  pages. Coal produced from the Marshal 1 f i e l d  was h i s t o r i c a l l y  
s i g n i f i c a n t  i n  the Denver area. Soon a f t e r  the t u r n  o f  the century, coal 
mining languished and the populat ion of Marshal l  dwindled. Most o f  the 
land was given over t o  c a t t l e  grazing. Now the  area may become included i n  
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the res ident ia l  expansion o f  Boulder, bu t  not  without considerable a l tera-  
t i o n  o f  the environment and po ten t ia l  r i s k s  f o r  housing developers and 
occupants . 

The resu l t s  o f  the studies t h a t  were made o f  the physical and cu l tu ra l  
landscape i n  the Marshall Mesa area are presented i n  the fo l lowing chap- 
ters,  along w i th  conclusions drawn from these studies. 



Figure 2 Figure 3 

Figure 4 



CHAPTER 11. ENVIRONMENTAL SURVEY 

John. L. Harper - -  . - 

Michael R e  T r ipp  
Dean G. Wilder 

Physical Character 

The r e l i e f  of the Marshal l  Mesa area i s  about 300 feet .  Elevat ions 
range from around 5,500 f e e t  i n  the northern,  lower p a r t  of the area t o  
over 5,300 f e e t  along the summit o f  the Mesa. The maximum e levat ion o f  
the prominent s h e l f  i n  the center o f  the area i s  5,700 f ee t  (Figure 5) .  

A1 thouqh i t  va r i es  considerably, the topography o f  the area can be 
d iv ided  i n t o  three general categories. 

opes i n  the lower e levat ions ranqe from 2 t o  7  degrees and form a 
r o l l i n g  surface, which i s  1  i t t e r e d  w i t h  c o l l u v i a l  deposits, derived 
l y  from the bedrock o f  the area (F igure 6) .  The bedrock i s  a lso  

exposed a t  the surface (F igure 7), A northwest- facing outcrop o f  we l l -  
j o i n t e d  sandstone r i s e s  abrup t l y  i n  t h i s  area; the j o i n t s  form a poly-  
qonal pat tern .  

A prominent s h e l f  dominates the cen t ra l  p a r t  o f  the Marshal l  Mesa 
area. Along i t s  western edge,the shel f  i s  bounded by a  c l i f f  about 20 
f e e t  high. Above the c l i f f ,  the slope t o  the top o f  the she l f  approxi- 
mates 313 degrees. Along the nor th  s ide o f  the shelf,the slopes range 
from 13 t o  25 degrees. The top o f  the s h e l f  i s  near l y  l eve l ,  w i t h  a  
maximum i n c l i n a t i o n  o f  3 degrees. The s lop ing s ides are covered w i t h  
t a l us  der ived from the Laramie bedrock; some o f  these rock fragments are 
q u i t e  large.  The top o f  the shelf  i s  veneered w i t h  stream-deposi ted 
gravels and weathered fragments of the sandstone bedrock (Figure 8). 

I n  the h igher  pa r t s  of the study area,the surface i s  a  ser ies of 
f a i n t  steps, w i t h  slopes ranging from 7 t o  20 degrees. The summit i s  
a  l i n e a r ,  nea r l y  f l a t  surface approximately 100 f e e t  wide. South o f  the  
summit,the surface slopes a t  70 degrees. A t h i c k  grave l  deposi t  o f  
boulders and cobbles covers the summit and the  adjacent slopes (Figure 8) . 
The lower slopes o f  the upper p a r t  o f  the Mesa are a lso  covered w i t h  a  
gravel  deposit ,  bu t  i t  i s  n o t  as deep o r  extensive as the gravel  on the 
upper s  1 opes. 











Drainage 

The natural  drainage i s  in terrupted by ,two large i r r i g a t i o n  ditches 
tha t  traverse the area. Davidson d i t c h  i s  along the base of the shel f  
and intercepts the f low o f  three springs (Figure 9). The middle spring 
i s  the only  one w i th  sustained flow; i t  issues from an opening i n t o  a 
large g u l l y  j u s t  southwest o f  the shel f .  The opening may be natural  bu t  
appears t o  have been modif ied by man, perhaps during the coal mining period. 
The stream from t h i s  spr ing has cu t  only a shallow channel. It empties 
i n t o  Davidson Di tch a t  the northwest base o f  the shelf. A dark red s t a i n  
on wet surfaces near the stream suggests t h a t  the water i s  r i c h  i n  i r o n  
oxides. 

Higher on the slope Comnunity Di tch nearly pa ra l l e l s  the contours. 
Outside the study area i t  crosses 'the sumni t o f  Marshall Mesa and empties 
i n t o  Marshall Lake (Figure 5). 

Geology 

Stratigraphy 

Formations t h a t  represent several geologic ages and rock types under- 
l i e  the Marshall Mesa area. The two youngest formations are the Fox H i l l s  
and tire Laramie (Figure 7). 

The Fox H i l l s  formation i s  a massive, cross-bedded and ripple-marked 
sandstone. The lower two-thirds o f  the formation i s  a f i n e  t o  coarse- 
grained, yel low t o  greenish-buff sandstone. I t  contains numerous i ron-  
stained concretions which range i n  length from 2 t o  14 feet; i t  also con- 
ta ins an abundance o f  the "fucoid,'I Hal menites major. The upper one-third 
o f  the formation i s  a f i n e  t o  medium*i-ray t o  yel low sand- 
stone. The Fox H i l l s  i s  believed t o  be o f  marine or  brackish water o r i g in .  
I n  the Marshal 1 area,the fonnation i s  more than 160 f e e t  t h i ck  (6). 

The Laramie formation over1 i es  the Fox H i l l s  sandstone. Four key beds 
are reco nized i n  the Laramie fonnation: B, M, C, and D, i n  ascending 
order (2 3 . 

The top of bed B i s  about 100 fee t  above the base o f  the Laramie f o r -  
mation. Bed B i s  a f ine-grained, massive, white sandstone composed almost 
e n t i r e l y  o f  quartz grains. The sandstone weathers i n t o  semi-spheroidal 
forms. The best exposure o f  bed B i s  a t  the base of the west end o f  the 
prominent she l l .  A 2-foot coal bed over l ies bed B. Between the coal and 
the base o f  bed M are several f e e t  of a l te rna t ing  shale and sandstone. 

Bed M i s  a f ine-grained, white sandstone about 10 f e e t  thick.  The 
bed i s  an aggregate o f  several layers 6 t o  12 inches th ick,  some of which 
contain considerable i r o n  oxide. Coal beds l i e  between beds M and C. 
The lower bed i s  2 f e e t  above bed M and the upper coal bed, which i s  6 
f e e t  th ick,  i s  15 feet above the lower coal and 15 f e e t  below bed C. 
A l ternat ing shales and sandstones make up the intervening sequence. 



Bed D, above bed C, i s  near ly ident ica l  l i t h o l o g i c a l l y  t o  bed B. 
The she l f  i n  the center o f  the area i s  capped by remmants o f  bed 0. e 
Structure 

- *  - - - - - - --- - 

The general s t r i k e  o f  the bedding i n  these formations . i s  approximately 
N. 40° E. The regional d i  i s  southeasterly, but  i t  i s  modified l o c a l l y  
by fo ld ing and f a u l t i n g  (2r. 

A system o f  f a u l t s  comprising three major f a u l t s  and two branch fau l t s  
forms the pr inc ipa l  s t ruc tura l  feature o f  the area (Figure 7 ) .  Minor 
s t ruc tu ra l  features consist  o f  a northwest-plunging ant ic l ine,  a southeast- 
plunging syncline, and a southwest-plunging an t i  c l ine.  The l a t t e r ,  the - 
Marshall an t i c l i ne ,  i s  qu i te  prominent. 

S u r f i c i a l  deposits 

A t  l eas t  s i x  d i f f e r e n t  kinds o f  deposits mantle the surface o f  the 
Marshall Mesa area (Figure 8). They vary from very f ine-grained wind- 
deposited sand and s i l t  t o  very coarse stream-deposited gravel. 

The youngest deposit i n  the area i s  Piney Creek a l l u v i  urn. Most o f  
i t  i s  f i n e  s i l t y  sand and clayey s i l t ,  but i t  also includes gravel lenses 
a t  i t s  base. I n  most places i t  i s  more than 10 f e e t  th ick.  The alluvium 
was deposited i n  r e l a t i v e l y  narrow, deep arroyos, which indicates tha t  an 
i n t e r v a l  o f  erosion preceded deposition. The deposit was l a t e r  g u l l i e d  (3).  

,e 
Col l u v i a l  deposits cover most o f  the gent le slopes (Figure 8). These 

deposits are less than 2 feet t h i ck  i n  most places. They vary i n  composi- 
t i o n  from stoney t o  clayey depending on the nature o f  the source material 
upslope. Their  occurrence i s  the r e s u l t  o f  downslope slumping o f  loose 
mater ia l .  

A gravel f i l l  covers the f loodpla in o f  South Boulder Creek north o f  
the study area. The f i l l  consists of very well-rounded pebbles and cobbles 
and has a maximum depth o f  14 feet. 

1 Eol ian (wind-deposi ted) s i l t  and sand more than 2 f e e t  th ick  cover two 
small par ts  o f  the area (Figure 8). The d i s t r i b u t i o n  o f  these deposits in -  

1 
d icates tha t  they were blown from a source area t o  the west. The source was 
probably f loodplains o f  1 arge streams. 

Undi f ferent ia ted up1 and deposits mantle the sloping val  l e y  sides and 

I are preserved i n  discontinuous outcrops on bedrock h i1  1s and as low mounds 
surrounded by f i n e r  materials. These deposits include alluvium, colluvium, 
and wind-blown deposits of several ages. Gravel i s  the most abundant 

I , mater ial  i n  these deposits. 

I 
The uppennost surface o f  the area i s  covered w i t h  upland gravel 

I 
(Figure 8). The coarseness o f  the deposit depends upon the source from 







which the  gravel was derived. The abundance o f  la rge  rock fragments and 
the composition of the gravel  i nd i ca te  t h a t  the gravel was der ived from 
the mountains. The gravel  deposits are composed o f  subangular qua r t z i t e  
and sandstone boulders as much as 3 f e e t  across and rounded g r a n i t i c  and 

e 
gneiss ic  cobbles as much as 10 inches i n  diameter. The depos i t  i s  gen- 
e r a l l y  less  than 5 f e e t  t h i c k  and i s  deeply weathered. 

- 

O r i  g i n  o f  t he  Planar Surfaces --- 
A prominent landscape fea tu re  i n  the reg ion i s  a ser ies  o f  ra ther  ex- 

tens ive accordant surfaces. The summit o f  Marshall  Mesa i s  one o f  these. 
Fenneman be l ieved t h a t  the surfaces are remnants o f  f l u v i a l  terraces fomed 
by streams which ca r r i ed  g l  a c i a l  and post-gl a c i a l  r uno f f  across exposed 
bedrock areas (1). Degradation o f  the  bedrock was accompanied and f o l -  
lowed by aggradation o f  stream gravels. The r e s u l t i n g  surfaces c lose ly  
approximated i n  eastward slope the  p r o f i l e  o f  t he  streams responsible f o r  
p lanat ion and deposit ion. The highest accordant surfaces today are 
f a r t h e s t  from present stream courses and the lowest ones are nearest the 
present streams. This re l a t i onsh ip  i s  i d e n t i c a l  t o  t h a t  o f  modern t e r -  
race development on f loodpl  ains. 

Soi 1s - 
A s o i l  survey of Boulder County was concluded by the  U. S. S o i l  Con- 

servat ion Service i n  1967. The Marshall Mesa area was mapped on air-photos 
a t  a scale o f  1 :10,000, and the s o i l s  i n  the study area were categorized 
i n  f i v e  types (Figure 9). Two o f  these are f i n e  sandy loams found most ly 
no r th  o f  Davidson Ditch; they d i f f e r  p r i m a r i l y  i n  slope angle and i n  
water ho ld ing capacity. Much o f  the slope south o f  Davidson D i t ch  i s  
c l a s s i f i e d  as steep cobbly land having shallow s o i l s  o f  va r ied  nature. 
Some near ly  1 eve1 surfaces are p r a c t i c a l l y  devoid o f  s o i l ,  a1 though the 
sumnit o f  Marshall Mesa i s  mapped as support ing a cobbly sandy loam. I n  
the v i c i n i t y  o f  the spr ings and a few minor seeps a t  some sandstonte ex- 
posures, l o c a l  boggy va r i a t i ons  o f  these general s o i l  types can be found. 

The f i v e  s o i l  types shown i n  Figure 9 are accompanied by b r i e f  sum- 
maries of the  Sol 1 Conservation Service descr ip t ions o f  t h e i r  respect ive 
so i  1 propert ies.  

The B i o t i c  Community - 
From a physiognomic viewpoint, the p l a n t  community i n  the Marshall 

Mesa na tu ra l  area provides an unusual l y  r i c h  v a r i e t y  of 1 andscape-modifying 
elements i n  a r e l a t i v e l y  small space. A r a the r  complex mosaic of plant.- 
assoc ia t iona l  u n i t s  (see Figure 10) r e f l e c t s  the  sens i t i ve  response of 
the f l o ra  t o  c l imat i c ,  topographic, geologic, edaphic, and hydrologic i n -  
f luences on a micro-environmental scale. F l o r i s t i c a l l y ,  the species com- 
p o s i t i o n  of the t r ee  and shrub layers  i s  q u i t e  simple and uniform, although 



notable is01 ated exceptions do occur. The herbaceous stratum i s  more 
diverse i n  species, but the study team f e l t  incompetent t o  analyze t h i s  
layer  i n  d e t a i l  because f i e l d  study was made i n  the winter. 

Seven categories o f  vegetational association, based pr inc ipa l  l y  on 

I I dominant l i f e - f o r m  i n  rather broad synusia, are shown i n  Figure 10 t o  
ind ica te  the degree of v a r i a b i l  i t y  w i th in  the p l a n t  commund ty. These 
categories are: 

1 ) predominantly need1 e-1 eaf evergreen trees, 
predominantly shrub w i th  scattered coni fer  trees, 

I 
shrub thickets, 

4 mixed shrub and grass., 
51 predominant1 y grasses/forbs , 
6) rocky ground wi th  some grasses/forbs, and 

1 7) barren ground. 
I 

Ponderosa p ine (Pinus onderosa Laws.) i s  d i s t i n c t l y  the most common species 
o f  tree, a1 t h o u g h a f e h u a l s  of Juni erus spp.! Douglas fir (Pseudotsuga I .  r s%r menziesii [Mirbel] Franco) and assorted roa eaf deciduous specfes were 

The most comnon shrub i n  the area i s  skunkbrush (Rhus t r i l o b a t a  ~ u t t . ) .  - 
Wax current (Ribes cereum Dougl.) dominates under the 5 e r o s a  pine canopy 
and i s  found w n g 7 y s e w h e r e .  

Hackberry (Cel t i s  r e t i c u l a t a  Torr.) i s  both a t ree  and a shrub, but  
i t  i s  no t  comnon.the herbs, the blue gram grass (Bouteloua r a c i l i s  
[HBK] Lag.) and bu f fa lo  grass (luchloe dact lo ides [ w u t m . + e  
most common nat ive  species. MuFilenber --+7 l a  sp. s ess prominent. Other 
grass and f o r b  species i n  win T-7n+ e r  con ons were not  recognizable t o  the 
team. Two common associates o f  the grasses are yucca (yucca alauca Nutt.), 
found extensively wherever the top s o i l  horizon i s  r e l a t i v e l y  coarse and 
we1 1-drained, and p r i c k l y  pear cactus (0 unt ia  rafinesquei Engelm.) , which 
favors a h a b i t a t  simi l a r  t o  yucca bu t  i s  +- ess common. 

Ecology students under the d i rec t ion  of Professor John W. Marr, Uni- 
v e r s i t y  o f  Colorado, have compiled i n  an unpublished repor t  some data re- 
l a t i n g  t o  the  ponderosa pine stand on and about the shel f  i n  the center o f  
the study area (4). Quadrats of 100 meters2 were sampled and increment 
borings were taken. The mature trees on the north-facing slope o f  the 
she l f  make up a uni formly even-aged stand, the oldest ind iv idua l  sampled 
being 80 years. Regeneration i s  apparent throughout the study area. 

I 
The anomaly o f  a well-established, vigorous stand o f  pine a t  t h i s  

! s i te ,  about 3 mi les east o f  the Rocky Mountain f r o n t  and 2 mi les from the 

I nearest continuous pine fo res t  i n  the forest-grassland ecotone, was n o t  
studied i n  depth because o f  i t s  potent ia l  as a research e f fo r t .  Pre- 
sumably, pecul i a r l  t i e s  o f  edaphic, hydro1 ogic, and micro-cl imat ic  condi- 

I t i ons  favor  the perpetuation of ponderosa pine a t  t h i s  s i t e  wel l  i n t o  the 
dominant grassland regional ecosystem. A few old, gnarled ind iv iduals  

I e w i t h i n  the stand may be descendants from a once-continuous woodland t h a t  



may have extended southeastward from the ex i s t i ng  fo res t  t h a t  blankets the 
upper slopes o f  Shanahan I1111 ( i n  close accordance w i th  the she l f  sur- 
face a t  Marshall Mesa) j u s t  south o f  Boulder. Downcutting by South Boulder 
Creek could have i so la ted  the Marshall Mesa stand. 

Faunal elements o f  the natural  area s i t e  were no t  investigated, Birds 
t yp i ca l  of the forest-grassland ecotone and of the Colorado piednont were 
e i t h e r  observed o r  would be expected t o  v i s i t  the s i te .  No nesting areas 
were seen. Likewise, no small mamnals other than rabbi ts  were observed, 
and evidence of burrows and dens were meager. Throughout the study area, 
evidence o f  ra ther  intense browsing o f  shrubs, deciduous t ree  branches 
below 7 f e e t  above ground level ,  and even o f  yucca blades was noticeable; 
some o f  the browsing may have been by deer, but  most o f  i t  can probably 
be a t t r i bu ted  t o  overstocking o f  a poor range w i th  cat t le .  

Ant colonies were no t  observed as much as expected, although one 
large act ive h i1  1 was seen a t  the sunrni t of the she l f  i n  the center o f  the 
study area. 

Envi ronmen t a l  Qua 1 i t y  

The Marshall Mesa area has long been exposed t o  l i t t e r i n g  by man and 
over-grazing by ca t t le .  Below Davidson Ditch, the spo i ls  o f  coal mining 
a c t i v i t y  are s t i l l  prominent. The grounds i n  t h i s  low-lying pa r t  o f  the 
area are strewn w i t h  l i t t e r ,  and l i t t l e  semblance o f  natural  habi ta t  re- 
mains. West o f  the prominent shelf, the l i t t e r  problem i s  moderate t o  
severe; much o f  the l i t t e r  has been blown by preva i l ing  west winds from 
the highway and frontage areas one-half m i le  away. The s i t e  o f  the 

.abandoned Pine Ridge Mine i s  ser ious ly  disturbed. Prospect hole areas 
east o f  i t  and on the nor th f lanks o f  the she l f  are s i m i l a r l y  altered; 
ru ins  o f  a small bu i l d ing  j u s t  across Davidson Di tch from the shel f  are 
scattered i n  a shrub stand. Crossing the study area from southwest t o  
northeast , immediately nor th o f  Davi dson Ditch, a recent p i  pel ine r i g h t -  
of-way has dissected a meadow wi th  a continuous barren s t r i p  30 fee t  wide. 

With the exception o f  the wither ing remains of a few o l d  vehicle 
trai?s,the upper slopes o f  the study area are r e l a t i v e l y  undisturbed, a l -  
though the sizeable d i t c h  banks l i n i n g  the lower sides o f  both i r r i g a t i o n  
ditches have especia l ly  a l tered the drainage and so i l s .  The upper por t ion 
of Comnuni ty Di tch has been recent ly maintained and deepened. This has 
provided a hab i ta t  f o r  pioneering exot ic  p lan t  species scattered along 
the d i  t ch  banks. 

The shelf and immediate surroundfngs re ta fn  a character su f f f c i en t l y  
l i tt le -d is tu rbed t o  be valuable t o  researchers o f  several discipl ines, 
The general ly deter iorated environmental q u a l i t y  o f  the northern and 
western per ipheral  par ts  of the study area i s  not  found on the shelf. With 
natural-area management i t  i s  f e l t  t ha t  the she l f  environment could be re -  
stored t o  a f a i r l y  reasonable facsimile of the nat ive habitat. 
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CHAPTER 111. PAST, PRESENT, AND FUTURE LAND USE 

George Re- Greenbank - - --- - - . - - - . - - 
Robert E. Key 
Scot t  Merni t z  

I n t r oduc t i on  

This study depended on several sources o f  informat ion:  f i e l d  recon- 
naissance, personal interv iews, county records, a i r  photographs furnished 
by the City o f  Boulder and the S o i l  Conservation Service i n  Boulder, and 
ground photographs dated p r i o r  t o  1900. 

The f o l l ow ing  f i gu res  show land use dur ing t he  t ime indicated:  
F igure 11, the coal mining era (1885-1915); Figure 12, the ag r i cu l t u ra l  
impact (1922); Figure 13, the t r a n s i t i o n  from mining t o  agr i cu l tu re  (1940) ; 
and Figure 14, cu r ren t  land  use (1970). A p red i c t i on  o f  future land use 
appears i n  Figure 15. 

To ob ta in  a perspect ive o f  trends i n  the area, land use was mapped 
n o t  o n l y  f o r  the study area i t s e l f ,  b u t  a lso f o r  the surrounding area. 

The 1 and use c l a s s i f i c a t i o n  code o f  the I n  ter-County Regional Planning 
Commission (a1 so c a l l  ed Denver Regi onal Counci 1 of Governments - DRCOG) 
was used i n  order t o  standardize the mapping (see Tables 1 and 2). 

Past Land Use 

Most of the in fo rmat ion  regarding pas t  land  use was acquired by 
N i l  1 iam R. Cbl lahan and Mani k Hwang. 

Coal mining dominated the e a r l y  h i s t o r y  o f  l and  use i n  the area. 
"Joseph t4. Marshal l  was the 'company' o f  Langford and the o r i g i n a l  d i s -  
coverer o f  the exposures of coal deposits on South Boulder Creek" (41, 
Augustine Langford con t ro l l ed  a la rge  p o r t i o n  o f  the area during the 1870s. 
tie chose the name "Langford" f o r  the comnunity and persuaded the photog- 
rapher t o  use t h i s  name on the e a r l y  photographs (Figures 16 and 17). 
However, "Langford" was never accepted, and "Marshal l"  became the o f f i  c ia1 
and popular  name (3). 

"The coal mines a t  Marshal l  were developed i n  the ea r l y  1860s and 
soon were supply ing the  e n t i r e  region w i t h  coal" (2). Joseph Marshal 1 
r e t i r e d  before 1900 and h i s  holdings i n  the area were t ransfer red t o  the 
Northern Coal and Coke Company. This company he ld  both surface and sub- 
surface r i g h t s  t o  the land  u n t i l  1911. A t  t h i s  time, labor  problems and 
the  discovery o f  an th rac i t e  i n  Glyoming caused Col orado 1 i gni t e  t o  d iminish 
r a p i d l y  i n  importance (1). Northern Coal and Coke was consol idated i n t o  
the l a r g e r  and more prosperous Rocky Mountain Fuel Company. However, 
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coal mining i n  the Marshal 1 area continued t o  decl ine and the Rocky Moun- 
t a i n  Fuel Company eventual ly became j u s t  a land holding company. 

Except f o r  1 ivestock grazfng, agr icu l tu re  was no t  pract iced t o  a . ,  
not iceable degree u n t i  1 the 1920s (Figure 12) when crop production _was 
attempted from land I n  and near the study area. 

Present Land Use 

Figure 14 shows present land use i n  the Marshall area. Grazing i s  
the on ly  ag r i cu l tu ra l  land use i n  and around the study area. Land use 
i n  the comnunity o f  Marshall i s  almost e n t i r e l y  res ident ia l ;  only a 
small por t ion  o f  the land i s  used f o r  i ndus t r i a l  and comnercial purposes. 

Future Land Use 

The fu tu re  1 and use map (Figure 15) i s  speculative. However, i t  
seems t o  be a reasonable forecast i n  terms of the c i t y  o f  Boulder's pre- 
sent Greenbelt plans. Wind I s  a s i g n i f i c a n t  natura l  hazard on top o f  
the Mesa and because o f  the absence o f  u t i l i t i e s  i n  the area, i t  appears 
tha t  open space uses w i l l  continue. 

On the eastern end o f  the study area, recent s r i n g  p rec ip i t a t i on  r, has caused new cave-ins and ground slumpings over a andoned coal mines. 
Davidson Mesa, nor th  o f  the study area, has f i r e s  t h a t  continue to burn 
a t  low i n t e n s i t y  i n  several o f  the abandoned mines. Because o f  t h i s  and 
ground slumping new home construction has been hindered. 



TABLE 1. TWO-DIGIT CLASS1 FICATION COO€ (DRcOB) 

1. Resident ia l  

11 Single-Fami l y  Dwelling 
12 Mult i -Fami ly Dwelling 
13 Grou Quarters 
14 b b i !  e Home Dwelling 

2. Comnercial 

21 C m e r c i a l  Resident ia l  
22 General Re ta i l  Business 
23 Personal , Comnercial Services 
24 In tens ive  Business 

3. Services 

31 Admin is t ra t ive Services 
32 Finance, Insurance, Real Estate Services 

,, 33 Business Services 
34 Profess1 onal Services 
35 Wholesaling Services, Without Stock 
36 M i  sce l  1 aneous Services 

4. I n d u s t r i  a1 

Ex t rac t i ve  
Primary Products Manufacturing 
Secondary Metal Products Manufacturing 
Secondary Nsn-Metal Products Manufacturing 
Who1 esal i ng , With Stock 
Mon-Manufacturing, Warehousing 
Non-Manufacturing , Open Storage 
Construction, Contractors Storage 

5. Transportat ion 

51 Transpor ta t ion R.O.W. 
52 Passenger Terminal 
53 F r e i g h t  Tern ine l  
54 Transportat ion Equi w e n t  Maintenance 
55 Transpor ta t ion Services 
56 Automobi l e  Parking 

(continued) 



TABLE 1. TWO-DIGIT CLASS1 FICATION CODE (DRCOG) 

(continued) 

4. Comnunication and U t i l i t i e s  - 

61 ~ e l e ~ h o n e  and Telegraph Cmunica t ions  System 
62 Radio, Te1 ev i s i  on Communication 
63 Postal Communi cations 
64 Gas, E l e c t r i c  U t i l i t y  System 
65 Water Supply I r r i g a t i o n  System 
66 Sewerage System 
67 Disposal Faci 1 i t i e s  

7. Publ ic  and Quasi Pub1 i c  

71 Correctional, Protect ive F a c i l i t i e s  
72 Cul tura l  Faci l  i t ies ,  C iv i  1 Organizations 
73 Religious Faci l  i t i e s  
74 Educational Faci l  i t i e s  
75 Medical and Related F a c i l i t i e s  
76 Cemeteries, Mausoleums 
77 M i  1 i t a r y  Bases, I ns ta l  la t ions  

8. Parks and Recreation 

81 Indoor Sporting, Recreation Faci 1 i t i e s  
82 Outdoor Sporting, Recreation F a c i l i t i e s  
83 Open Space Parks and Recreation Areas 
84 Unimproved Forest Land 

9. Agricul  t u r a l  

91 Special ty Crop Production 
92 Crop ProductSon 
93 Animal Production 
94 Animal Husbandry Services 
95 Pasture, Grazing Land 

0. Vacant 

01 Land 
02 Structure 
03 Water Area 
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CHAPTER I V .  LAND OWNERSHIP AND LAND TENURE 
-- - - -  - 

Wil l iam G. callahan 
Manik Hwang 

Present Land Owners h ip  

A swnmary o f  present land ownership i s  shown i n  Table 3 and the com- 
p le te  present land ownership record i s  shown i n  Appendix A. Figure 18 i s  
an ownership ( p l a t )  map o f  the Marshall area. 

I n  Sections 21 and 22 there are s i x  major land owners w i t h  holdings 
of over 65 acres. Fourteen persons have holdings between 2 and 12 acres, 
which are designated by t r a c t  numbers. 

The la rge r  propert ies are located south of the comnunity of Marshall 
on o r  near the mesa and the smaller propert ies are concentrated i n  o r  
around Marshall where the topography i s  less undulating, the degree o f  
slope i s  no t  as great, and transportat ion f a c i l i t i e s  are nunerous. The 
la rges t  holdin? i s  owned by Samuel A. Rudd who owns 45 per cent o r  578 
acres o f  the t o t a l  1,280 acres i n  Sections 21 and 22. Approximately 28 
per  cent o r  356 acres o f  the t o t a l  acreage i s  owned by two i r r i g a t i o n  and 
reservoi  r companies. 

Present Land Tenure 

There are three major classes o f  tenure i n  Sections 21 and 22: f u l l  
owner (one who owns a l l  the land he operates), manager (one who operates 
land f o r  someone e lse  on a salary basis), and cash tenant (one who pays 
ren ta l  i n  cash as a lump sum o r  on a per acre basis). 

With s i x  exceptions a l l  the land designated by t r a c t  numbers (Appen- 
d i x  A) i s  owner operated. Tract 2514-A i s  a t r a i l e r  court, and most of 
i t  i s  occupied by cash tenants. The por t ion  of the t r a c t  which i s  occupied 
by the owner i s  small. I n  terms of tenure, therefore, t h i s  t r a c t  i s  
c l a s s i f i e d  as cash tenant. Four t racts ,  2154, 1428, 1421-A, and 1423-A, 
are occupied by tenants who r e n t  f o r  cash. 

Trac t  1434 contains a small house which i s  rented t o  a Universi ty 
o f  Colorado student. The remainder o f  t h i s  t rac t ,  however, i s  unused due 
t o  the owner's des i re tha t  the land be allowed t o  re tu rn  i t s  natural 
s ta te  (3). Because o f  th is,  t r a c t  1434 i s  owner operated. 

Of the t o t a l  acreage, 747 acres, o r  58.2 per cent o f  the land i s  
rented fo r  grazing on an annual basis t o  farmers who own land i n  the i m -  
mediate v i c i n i t y .  These farmers are, i n  ef fect ,  cash tenants i n  Sections 
21 and 22. The Rudd, Thomas, and Debacker propert ies are classif ied, 
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therefore, as cash tenant land. Both Mrs. Wi l l iam J. Thomas' and Mrs. 
Harold L. Debacker's holdings were owner operated recently. The owners 
are now widows, who intend t o  s e l l  t h e i r  holdings i f  zoning i s  changed t o  

@ 
penni t  Seuers and other u t i  1 i t i e s  to  serve the area (2). 

- - - - - 

TABLE 2. PRESENT LAND OWNERSHIP (1) 

Name - No. of Per cent 
Tracts 
7 

Acres - o f  Total 

................................ Samuel L. Rudd . Comnunity Canal and Reservoir Company.....,. . . . .  Farmers Reservoir and I r r i g a t i o n  Company. ..................... Mrs. Harold L. Debacker. ..................... Mrs. W i l  l iam J. Thomas.. 
County and State Roads and Easements.. ...... - 
Wil l iam S, Jeske ............................ 2 
Wesley Conda ................................ 3 ........................ Carmel l a  Gabriel la.. 1 
E. L. Smith ................................. 1 
E. L. Rose .................................. 1 
San Soucie T r a i l e r  Court.. .................. 1 ............................... C. E. Shannon 3 ............................. Robert Keefer.. 5 ........................... Town o f  Lafayette 2 
W i l l i a m  T. Bu l la rd  .......................... 1 
Vincent Theis.. ............................. 1 
Jack Taylor ................................. 2 
Robert S i  semore.. ........................... 1 
Joanna F. Sampson.. ......................... 2 

Remaining ................................... 25 - 
Totals 51 

The remainder o f  the land, 356 acres, i s  managerially operated. Mr. 
Maynard Ludwig i s  employed by the Fanners Reservoir and I r r i g a t i o n  Company 
and by the Community Canal and Reservoir Company. A1 though h i s  job t i t l e  
I s  "Marshall Lake Tender," he i s  actual ly  i n  charge o f  the e n t i r e  holdings 
o f  these two f i n s .  As p a r t i a l  payment f o r  the respons ib i l i t i es  he has under- 
taken, he i s  allowed t o  run c a t t l e  on the land. Mr. Ludwig i s  thus both 
a manager and a tenant, bu t  because h is  primary dut ies are managerial, the 
1 and i s  c l a s s i f i e d  as under manager tenure, However, the lake i s  leased t o  
the Louisvi  1 l e  Rod and Gun Club, so tha t  three of 1 and tenure actual l y  
e x i s t  on the same parcel of land. Mr. Ludwig I s  a cash tenant and manager 
f o r  land which i s  leased, in part, t o  another party. 



Past Ownership and Tenure 

Past land use was described i n  the land use study, where i t  was 
emphasized t h a t  coal mining dominated i n  the area u n t i l  the market for 
coal collapsed. While coal was mined, land ownership consisted i n  la rge  
holdings. Since the decl ine o f  coal mining the trend has been toward 
smaller ownershlps. Evldence of t h i s  trend i s  apparent i n  comparison of 
the 1949 and 1970 cadastral maps (Figures 18 and 19). 

Comparison o f  these maps also demonstrates t h a t  land ownership pat- 
terns on the mesa and, i n  the surrounding area have remained i n t a c t  since 
1949. However, the Thomas property o f  1949 has become divided among 23 
owners. 

I n  1930, a few t rac ts  o f  1 and i n  Section 21 were sold by the Rocky 
Mountain Fuel Company t o  Nick Conda, Tom Gabr ie l la  and son, and N i l  b e r t  
Hale. A l l  three par t ies  and t h e i r  descendants s t i l l  l i v e  i n  the v i c i n i t y .  

Marshall Lake has been owned by the Community Consolidated Canal and 
Reservoir Company since 1900. The Farmers Reservoir and I r r i g a t i o n  Company 
bought t h e i r  holdings i n  1925. 

The Thomas property was a farmstead t h a t  was purchased from the Rocky 
Mountain Fuel Company i n  1946 and was eventual ly subdivided i n t o  s i x  
separate propert ies by 1958. Eighteen more t racts ,  t o t a l  i ng  nearly 40 
acres, were par t i t ioned from the farmstead between the present and 1969. . 

Samuel Rudd d i d  not  purchase h i s  holdings u n t i l  1963-64. A t  t ha t  time 
the e n t i r e  B i x l e r  property (see Figure 19) and more than 400 acres of the 
Debacker farmstead were transferred. 

Future Ownership and Tenure 

A large por t ion  o f  the area around Marshall Mesa may be included i n  
the Boulder greenbelt system i n  the future. If t h i s  change i n  land use 
occurs, a s i g n i f i c a n t  change i n  land ownership and tenure w i l l  probably 
occur. I f  these plans do not  formulate, i t  seems reasonable to pro jec t  t h a t  
current land use patterns w i l l  fade i n t o  r u r a l  res ident ia l  and corresponding 
comnercial patterns as land owners, such as Mrs. Wi l l iam 3. Thomas, continue 
t o  s e l l  accessible s t r i p s  o f  t h e i r  farms t o  people w i th  these intent ions. 
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CHAPTER V. LAND ECONOMICS 

Gary A. Heaslet . - . - - - - 

W i l ,  Ulman 
Helen Young 

Method01 ogy 

This study compared 1 and values i n  1946 and 1970. The year 1946 was 
chosen because i t  r e f l e c t s  the immediate post-World War I 1  1 and values. 
Both assessed and actual  market values of the land are l i s t e d  i n  Appendix 
B and Appendix C, and the actual  market value per acre i s  shown i n  
Figures 20 and 21. Assessed value represents only a percentage o f  the 
land's actua l  market value. I n  1946, the Boulder County Assessor's 
O f f i c e  assessed land a t  16 er cent o f  i t s  actual  worth, whereas i n  1970 
the  r a t e  was 30 per cent (2 ! . Only data on assessed value were ava i lab le  
from the  Assessor's Of f ice;  therefore, market value was computed from 
assessed va l  ue, 

Changing Land Values 

I n  order t o  make more meaningful comparisons between land value i n  
1946 and 1970, the purchasing power o f  the U.S. d o l l a r  should be con- 
sidered. I n  1947 the worth of the r e t a i l  d o l l a r  was $1.25, compared w i t h  
$0.864 i n  1968. The r e t a i l  d o l l a r  i s  computed by d i v i d i n  the nat ional  
average p r i c e  index f o r  the 1957-1959 base per iod (100.00 3 by the p r i c e  
index f o r  a g iven per iod  and expressing the r e s u l t  i n  do1 l a r s  and cents 
(6). The reduced value o f  the d o l l a r  i s  important i n  comparing change i n  
land value. Maps o f  1946 and 1970 land  values i n  the Marshall Mesa area 
i l l u s t r a t e  t h i s  change (Figures 20-and 21). For ease i n  p l o t t i ng ,  the 
area was d iv ided on the basis o f  s i x  categories o f  actual  market values 
per  acre. Appendices B and C l i s t  each t r a c t  and the acreage, fo l lowed by 
a comparison o f  actual  market value and assessed value o f  the e n t i r e  t r a c t .  
One problem i n  mapping was the lack of 1 and value informat ion f o r  land 
around Marshall  Lake, because the land i s  owned by canal and reservo i r  
companies which are tax exempt. 

Land values are c lose ly  re la ted  t o  a c c e s s i b i l i t y  and frontage loca- 
t i o n  along a r t e r i a l  roads. The higher-priced property i s  i n  homesites 
-along Eldorado Springs Drive, Marshall Drive, and Marshal 1 Road, and busi- 
nesses located on the South F o o t h i l l s  Highway (Colorado Highway 93). An 
i n t e r e s t i n g  aspect of land values i n  the area i s  t h a t  some o f  the more 
expensive land i n  the NW 1/4 of Section 21 i s  w i t h i n  the probably 100-year 
f l ood  1 i m i  t (3). The aesthet ic appeal o f  a water-base frontage apparently 
outweighs the danger of bu i  l d i n g  w i t h i n  the flood1 i n e  boundary. 







Future Economi c Trends 

Because the area i s  on ly  4 miles south o f  Boulder and i s  on the 
southern edge o f  Boulder's res ident ia l  expansion, f u tu re  growth w i th  i n -  
creasing 1 and values may be expected. Accessib i l i ty  presents no problem, 
as the area i s  we1 1-supplied w i th  all-weather roads. The recent widening 
of the South Footh i l l s ,  Highway may stimulate growth i n  the area. Since 
t h i s  i s  no t  a l i m i t e d  access highway, business along the highway probably 
w i  11 increase. 

Fie1 d reconnaissance and interviews ind icate tha t  on ly  two parcel s 
o f  land are presently f o r  sale i n  the area. A one-acre p l o t  imnediately 
south o f  the Matterhorn Restaurant, w i th  150 f e e t  o f  frontage along the 
South Foo th i l l s  Highway, i s  being of fered through the Frank R. Komatz 
Agency i n  Denver, a t  $27,500. I t  has been f o r  sale f o r  some time (4). 
More than 250 acres belonging t o  Samuel Rudd and located south o f  the 
in te rsec t ion  o f  Marshall Drive and the South Foo th i l l s  Highway and south 
along both sides o f  the highway, are f o r  sale (5). Lack o f  data fm which 
t o  i n f e r  the pr ice  o f  land and o f  de ta i l s  as t o  i t s  loca t ion  o r  sale pre- 
vent analysis of possible trends. 
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CHAPTER V I  . RECOMMENDATIONS 

James Biggins 

Max Ha Dodson 

The Marshall  Mesa area i s  a micro-environment t h a t  has much research 
po ten t i a l  and educational value for  b io log is ts ,  ecologists,  geologists, 
and geographers. Aspects o f  special  i n t e r e s t  inc lude r e l a t i v e  complexity 
i n  geologic s t ructure,  evidence o f  landform development, and d i v e r s i t y  i n  
vegetation. The s i t e  - i s  p a r t i c u l a r l y  valuable because of p rox im i ty  t o  
the Un ivers i t y  and ease o f  access. 

The fo l low ing  possible f i e l d s  o f  research were suggested by the en- 
vironmental study team (John L. Harper, Michael R. Tr ipp,  and Dean G. 
Wilder) : 

1) biogeographi ca l  , p lan t  ecological  , and pa l  eo-envi ronmental s tud ies 
t o  determine the . o r i g i n  and h is  t o r y  o f  the ponderosa p ine stand; 

2)  i nves t iga t ions  o f  the complex o f  f a u l t s  and associated structures;  

3) -  genet ic s tud ies o f  the p lanar  surfaces t h a t  form the sumnits o f  
Marshall Mesa and the  cent ra l  she l f ;  

4) . geornorphic studies o f  the  she l f  and the smal ler  bluff-1 i ke exposures 
o f  sandstone; 

5)  analyses o f  surface and subsurface hydrologi  c cha rac te r i s t i  cs o f  
the slope; and 

6)  micro-scale ecological  and pedogenic studies on the s h e l f  and i t s  
s l  ope. 

With respect t o  the l a s t  suggestion, the establishment o f  a ser ies  o f  per- 
manent quadrats would be useful ,  i n  order t o  observe the re la t ionsh ips  o f  
the b i o t a  t o  a v a r i e t y  o f  topographic, edaphic, and micro-c l imat i  c s i tua t ions  
and the r a t e  o f  na tu ra l  recovery of the area a f t e r  p ro tec t ion  i s  assured. 
The environmental study team a lso  suggests t h a t  an automati cal  l y  recording 
weather s ta t ion ,  s i m i l a r  t o  those maintained by the I n s t i t u t e  o f  A r c t i c  
and Alp ine Research, would provide valuable data. The s i t e  could be used 
t o  great  advantage by educational i n s t i t u t i o n s  i n  the Boulder area. It 
i s  be l ieved t h a t  organized large groups would not  damage the s i te .  

However, damage o f  the  natura l  environment and the  r i s k  o f  personal 
i n j u r y  would i n c u r  w i t h  pub l i c  use o f  the s i te .  Ca t t le -  and vehicle-proof 
per iphera l  fencing would be requi red t o  insure p ro tec t ion  o f  the na tu ra l  
environment. The environmental study team not iced signs o f  l i t t e r i n g ,  
motorbike r i d i ng ,  overgrazing, and even camping. There a lso ex i s t s  the 
danger of f a l l s  f r o m  steep escarpments and i n t o  o l d  mining P i t s .  Resi- 
den t i a l  development o f  the area would have s i m i l a r  disadvantages, bu t  
w i t h  the  added hazard o f  damage t o  houses i n  the event t h a t  underground 



mine workings col lapse. The companies tha t  contro l  Davidson and Cwrmuni t y  
Ditches must maintain the ditches, but they should be impressed w i t h  the 
importance o f  preserving the landscape. 

The Boulder Greenbelt Plan would be enhanced by acquis i t ion of the 
Marshall Mesa natura l  area, providing t h a t  I f  m i  ta t ions  are imposed on 
the use o f  the s i te .  According t o  Mr. Larry B l  ick,  Assistant City Manager 
of Boulder, the ~ a r s h a l l  Mesa area has low p r i o r 1  t y  i n  the greenbelt 
acqu is i t ion  time table. Mr. B l i ck  estimates tha t  i t  w i l l  be a t  leas t  f i v e  
years before the area i s  actual ly  considered for  acqu is i t ion  (1). I n  view 
of th is ,  the City and the Universi ty should be constantly a l e r t  t o  any 
changes i n  land use o f  the area and t o  signs o f  possible change. I f  change 
i n  use become imninent, acquis i t ion p r i o r i t y  should be reviewed. 

Mrs. Joanna F. Sam son, a resident o f  Marshall, bel ieves tha t  the 
community, especia l ly  t f: e owners o f  small propert ies, are favorable 
towards greenbelt/open space uses (3). However, when and i f  the City, 
County, o r  Un ivers i ty  acquire r i gh ts  t o  exclusive use o f  the sf te,  they 
should be aware t h a t  Mr. Samuel L. Rudd, owner o f  the s i t e  and most o f  
the adjacent land t o  the south, favors incorporation o f  the s i t e  i n  a 
greenbelt on ly  i f  t h i s  would be "economically feasible.'' Mr. Rudd said 
t h a t  he would cooperate w i t h  any governmental o r  Univers i ty  o f f i  cia1 s i n  
detemin ing fu tu re  uses o f  the area (2). 
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APPENDIX A 

LAND OWNERSHIP OF MARSHALL MESA AND SURROUNDINGS 
-- 

T.lS., R.70W. SEC. 21 & 22 

Section 21 

114 Sec 114 1/4 Sec - Acres blame Name -- 
NW NE (Less Tracts)  26.53 Lavi  na Thomas 

NW (Less Tracts)  26.33 Lavi na Thomas 

SE (Less Tracts)  9.18 Lavina Thomas 

SW (Less Tracts)  3.71 Lavi  na Thomas 

NE (Less Tracts & Hwy.) 37.34 Samuel L. Rudd, 

NW (Less Highway) 34.55 Samuel L. Rudd 

S E 40.00 Samuel L. Rudd 

SW (Less Highway) 40.00 Samuel L. Rudd 

NE (Less Tracts & Hwy.) 12 00 Samuel L. Rudd 

NW (Less Tracts)  23.00 Samuel L; Rudd 

S E 40.00 Samuel L. Rudd 

SW (Less Tract  2958) 37.50 Samuel L. Rudd 

NE 40.00 Samuel L. Rudd 

NW 40.00 Saruel L. Rudd 

SE (Less Tract  1413) 39.00 Samuel L. Rudd 

SW (Less Highway) 40.00 Samuel L. Rudd 

Note: 
Mineral  Reserves under Section 21 640.00 Rocky Mountain 

Fuel Company 



LAND OWNERSHIP OF M4RSHALL MESA AND SURROUNDII4GS 

1/4 1 / 4 1 / 4  
Sec - Set 

Trac t  
Number 

1421 
141 8-A 
1421-A 
1419 
1422 

1422-C 
1423-A 
1424 
1427 
1428 
1428-A 
1 4 3 1 4  
1429 
1429-A 
1430-A 
1430-B 
1431 
1432 
1433 
1433-A 

Sect ion 21 

Tracts 

Acres 
7 

1 roo 
1.08 

Name - 
Wesley Conda 
Wi l l i am S. Jeske 
Wi lber t  J. Hale 
Wi l l i am W. B r i g h t  
Wesley Conda 

Gary 3. Moon 
Louis A. Geolfos 
Wesley Conda 
Angelo Gabr ie l  1 a 
Mary 3. Wil l iams 

Angelo Gab r i e l l a  
Angelo Gabr ie l la  
Henry Gabr ie l  l a  
Vincent Gabr ie l la  
Mary Vickery 
Camel l a  Gabriel l a  
Joe Gabr ie l  1 a 
Wi l l i am S. Jeske 
E. L o  Smith 
Lester  E. Whetstine 

E. L o  Rose 
Gary J. Moon 
B. P. M i l l e r  
Evergreen G i r l s  Ranch, Inc. 
Terrace Swimming Company 

The Chimes, Inc. 
Supernac O i l  Company 
San Soucie T r a i l e r  Court 
C. E. Shannon 
C. E. Shannon 
C, E. Shannon 

Arnold E. Ingram 
Michael H a r r i s  
Robert Keefer 
Robert Keefer 
Robert Keefer 



1 /4 
Sec - 

LAND OWNERSHIP OF MARSHALL MESA AND SURROUNDINGS 

Section 21 

Tracts 
- - - ---- 

(Contd. ) 
- 

1/4 1/4 Tract  
Sec - Number Acres - Name - 
NW 2409 0.30 TownofLa faye t te  
NW 2432 1.90 Town of Lafayette 
N E 251 4 1.70 Montford Whi t e l  ey 
SW 2779 10.50 Robert Keefer 
SW 2779 10.50** G. A. Belding 

SW 2779-A 1.50 A1 berta M. K i  ngery 
SE 2958 2.37 Wi l l iamT.  Bu l la rd  
S W 31 17 1.003 Henry Hogan 
SW 3234 , 3.00 VincentTheis 
NW 3447 .7.40 Jack Taylor 

S E 3472 2.084 Robert S i  semore 
S W 3548 5.00 Robert Keefer 
NW 401 8 3.40 Jack Taylor 
S E 1413 1.00 Community Canal k Res. Co. 

* Improvements Only 

* Mineral Rights 



LAND OWNERSHIP OF MARSHALL MESA AND SURROUNDINGS 

Section 22 

1/4 Sec 1/4 1/4 Sec Acres 
7 

Name - 
NW NE ( ~ e s s  i r a c t s )  30.00 Samuel L. ~ u d d  

NW (Less Tracts) 24.00 Samuel L. Rudd 

25.00 Samuel L, Rudd 

15.00 Comuni t y  Canal & Res. Co. 

SW 40.00 Samuel L. Rudd 

SW N E 37.00 Comnuni t y  Canal & Res. Co. 

3 . 00 Samuel L. Rudd 

32.79 Samuel L, Rudd 

7.21 Community Canal & Rcs. Co. 

SE 40.00 Comnuni t y  Canal & Res. Co . 
SW 40.00 Comnuni ty Canal & Res. Co. 

N E NE 40.00 Mrs. H. L. Debacker 

NW 40.00 Mrs. H. L. Debacker 

S E 40.00 Farmers Res. & I r r i g a t i o n  Co. 

16.93 Comnuni t y  Canal & Res. Co. 

23.07 Mrs. H. L. Debacker 

40.00 Farmers Res. & I r r i g a t i o n  Co. 

38.88 Comnunity Canal & Res. Co. 

2.12 Chicago T i t l e  & Trust  

S E 40.00 Farmers Res. & I r r i g a t i o n  Co. 

SW 40.00 Comnuni ty Canal & Res. Co. 

Note : 
Mineral Reserves under 
Section 22 640.00 Rocky Mountain Fuel Company 



LAND OWNERSHIP OF MARSHALL MESA AND SURROUNDINGS 

Section 22 
. - - .  

Tracts - 
1/4 1/4 1/4 Tract  
Sec - Sec Number - Acres - Name - 
NW NE 141 8-D 1.00 I r a  A1 b e r t  

NW NW 141 8-8 Joanna F. Sampson 
16.00 

NW NW 141 8-C Joanna F. Sampson 

NW NE 141 8-81 1.06 GaleR. Horsman 

NW NW 1418 0.50 Luke Echols 

0.125 Linda Har r i s  

0.125 Phyll i s  Echols 

0.125 Galdys Frye 

0.1 25 Mary Pease 



ACTUAL AND ASSESSED LAND VALUES - 1946 

Section 21 

Legal Description 
o r  T rac t  Number Acreage Assessed Val ue Actual Value 

NEL, NEL 
NWL, NEL 

SWIG, N E ~  
NEL, SEL 
NWL, SEL 
SEL, SEk 
SWk, 5Ek 

property i n  N& 
(Thomas property) 113.0 
property i n  NW4, 
(Debacker property) 11.0 

1434 6.0 
NEk, Sblk 34.0 
NWk, SWk 40.0 

SEL, SWk 28.0 
SEk SWL 12.0 
SWG, SWk 40.0 

1 429 7.17 



Legal Description 
or  Tract  Number 

ACTUAL AND ASSESSED LAND VALUES - 1946 

Section 22 

Acreage 

30.0 

24.0 

25.0 

40.0 

40.0 

Assessed Val ue 

$200.00 

180.00 

180.00 

270.00 

no tax 

310.00 

no tax 

no tax 

270.00 

270.00 

no tax 

290.00 

no tax  

Actual Value 

$1,250.00 

1,125.00 

1,125.00 

1,687.00 

0-0- 



APPENDIX C 

ACTUAL AND ASSESSED LAND VALUES - 1970 

Section 21 

Legal Description 
or Tract Number 

property i n  NWk 
(Thomas property) 
property i n  SWk 
(Rudd property 
property i n  NE 
(Rudd property 

1 
property i n  SE 1 
(Rudd property) 

1421 

Acreage Assessed Value 

500.00 
330.00 
380.00 
880.00 
270.00 

490.00 
550.00 
270.00 

2,000.00 
770.00 

1,920.00 
no tax 
1,510.00 

15,630.00 
1,970.00 

Actual Value 



ACTUAL AND ASSESSED LAND VALUES - 11170 

Section 21 

(Contd.) 

Legal Description . 
o r  Tract  Number Acreage Assessed Value Actual Value 

2305-A 
2305-B 

2305-E, F* & G 
2409 and 2432 

251 4 

property i n  NWk 
(Rudd property) 

property i n  NWk 
(Canal & Reservoir) 

property i n  SWk 
(Rudd property) 

property In S& 
(Canal & Reservoir) 

property i n  NEk 
(Debacker property) 

property i n  NEk 
(Canal b Reservoir) 

property I n  S& 

1 loo  
3.00 

$ 820.00 
820.00 

14,820.00 
no tax 

1,320.00 

3,000.00 
880.00 

2 ,060.00 
820.00 
990.00 

2,500.00 
880.00 

1,100.00 
900.00 

no tax 

Section 22 

15.0 no tax -go 

124.2 no tax --- 

23.07 no tax 

121 .00 no tax 
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This r epo r t  i s  one of s i x  undertaken t h i s  year  i n  the Department o f  
Geography a t  the Univers i ty o f  Colorado. It has become almost a t r a d i t i o n  
f o r  the graduate seminar i n  land use t o - i n i t i a t e  a p ro j ec t  i n  the l o c a l  
area i n  cooperation w i th  an agencj o f  the Boulder community on e i t h e r  the 
nun i  c i p a l  o r  county leve l  , sometimes both. 

These studies achieve a number o f  object ives. The p a r t i c i p a t i n g  s tu-  
dents undertake a r e a l i s t i c  p ro j ec t  which they a re  able t o  plan,- execute, 
and pub l i sh  w i t h i n  the b r i e f  span o f  one semester. Also, these studies p ~ o -  
v i de  new in format ion f o r  municipal and county o f f i c i a l s  and c i t i z e n  groups 
concerned w i t h  planning and guiding the growth and development o f  the C i t y  
o f  Boulder and Boulder County. I n  short,  these are professional  t r a i n i n g  
exercises f o r  graduate geographers and are a ser ious e f f o r t  i n  prov id ing 
new planning perspectives i n  the i n t e r e s t  o f  p u b l i c  service. 

I n  response t o  a suggestion by the Natura l  Areas Committee o f  the 
Un i ve rs i t y  o f  Colorado, the land use seminar e lec ted t o  study and analyze 
a number o f  natura l  s i t es  i n  the Boulder Valley. The group was alsh. h i w d  
i n  the  endeavor by the graduate f i e l d  seminar of the Department o f  Geography. 

The cooperative base w i t h i n  the Boulder comnunity was wider than usual 
t h i s  year. The s i t e s  chosen f o r  study seemed t o  have po ten t i a l  f o r  a 
v a r i e t y  of uses beyond t h e i r  present development. These included ins t ruc -  @ 
t i o n  o f  pub1 i c school and un i ve rs i t y  students, s c i e n t i f i c  research, recrea- 
t i on ,  greenbelt, and open space. The graduate students invo lved worked i n  
cooperat ion w i t h  the resident property owners, the Parks and Recreation De- 
partment and the Planning O f f i c e  o f  the City o f  Boulder, the Department o f  
Development and the Parks and Open Space Advisory Committee of Boulder County, 
t he  Boulder and Longmont Of f ices o f  the S o i l  Conservation Service, the 
Science D i rec to r  o f  the Boulder Val ley RE-2 School D i s t r i c t ,  the Planning 
O f f i c e  and the Natural  Areas Comni t t e e  o f  the Un i ve rs i t y  o f  Colorado, and 
t h e  Denver Regional Council o f  Governments. 

Sometimes the  graduate researchers f e l t  they would have 1 i ked t o  pur- 
sue c e r t a i n  themes i n  greater depth i f  there had been more t ime avai lable. 
Nonetheless, they j o i n  me i n  expressing the hope t h a t  t h i s  r epo r t  provides 
in fo rmat i ve  i ns i gh t s  on a fasc inat ing p a r t  o f  Boulder County. 

This p a r t i c u l a r  repor t  on - the  White Rocks area departs i n  format and 
con ten t  from the companion studies i n  t h i s  sertes. The var ious chapters 
which appear i n  t h i s  volume are excerpts from two master's theses i n  geog- 
raphy completed t h i s  year a t  the Un ive rs i t y  o f  Colorado. The White Rocks 
i s  such an i n te res t i ng  and important na tu ra l  area i n  the Boulder Val ley 
t h a t  everyone concerned f e l t  the need for  pub l i sh ing  t h i s  informat ion now. 
The more de ta i led  theses are ava f lab le  i n  N o r l i n  L i b r a r y  on the Boulder cam- 
pus of the  Univers i ty.  We are g ra te fu l  t o  Miss Helen Louise Young and 



Mr. Dennis I. Netof f  i n  cooperating w i t h  us i n  t h i s  e f f o r t  and a1 lowing us 
t o  combine port ions o f  t h e i r  f i n e  studies as a r a the r  complete r e p o r t  on 
the area.l The chapters included here represent the endeavors and views 
of t he  authors and i n  no way should be in te rp re ted  as the  o f f i c i a l  views 
of t he  Department o f  Geography o r  any o ther  cooperating agency o r  organi-  
za t i on  previously mentioned. Because o f  t h i s  independence from o f f i c i a l  
views, the par t i c ipan ts  i n  t h i s  p r o j e c t  are espec ia l ly  g r a t e f u l  t o  the  
Graduate School of the Un i ve rs i t y  of Colorado, the City o f  Boulder, the 
Boulder County Commissioners, the Boulder Val 1 ey RE-2 School D i s t r i c t ,  
and the Univers i ty  o f  Colorado Foundation f o r  shartng the costs of p r i n t i n g  
t h i s  report .  

This i s  the co l l ec t i ve  and i n d i v i d u a l . e f f o r t  of a group o f  dedicated 
geographers concerned about the q u a l i t y  of the l o c a l  environment and i t s  
at tendant stresses. Boulder County residents, students, and l o c a l  o f f i c i a l s  
may gain understanding from t h i s  r epo r t  t h a t  w i l l  a ss i s t  them i n  t h e i r  
e f f o r t s  t o  perpetuate the Boulder area as a pleasant and a t t r a c t i v e  place 
t o  l i v e .  

Dona1 d 0. MacPhai 1 , Ph.D. 
Professor.  of Geography 

Bou 1 der , Col orado 
June, 1970 

' ~ e t o f f ,  Dennis I:, Polygonal Jo in t ing  i n  Sandstone Near Boulder, 
Colorado, M.A. Thesis I n  'Geography, Univers i  ty of Lo l orado, Boulder, 1970. 

Young, Helen Louise, White Rocks: Social,  Cu l tu ra l  and Land Use 
Changes A f f ec t i ng  A Natural Area, M.A. Thesis i n  Geography, Un i ve rs i t y  of 
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CHAPTER I. INTRODUCTION 

Helen Louise Young 

Many planners and pr iva te  c i t izens are acutely aware of the change 
from land i n  open space t o  land i n  urban use. This awareness has, however, 
been created a f t e r  urban expansion has already taken place; therefore, a 
nation-wide information program stressing present needs f o r  more careful 
consideration o f  how land should be used i s  essential. 

I n  order t o  adequately understand the need f o r  open space, one must 
understand the meaning of the term. A uni v e n a l l y  acceptable d e f i n i t i o n  
has not been fonnulated I n  the  course o f  a Universi ty o f  Ca l i fo rn ia  study 
on open space, Herring 11965) in terprets  the term as 'encompassing any 
space which allows contact w i th  Nature, though i t  may serve other u t i l i -  
ta r ian  funct i  ons , such as conservation o r  postponement o f  urban development." 
A more precise d e f i n i t i o n  i s  offered by 3. M. Davis (1963). Stressing 
t h a t  open space i s  no t  merely vacant space, Davis l i s t s  three requirements: 
1) the space must be r e l a t i v e l y  free of man-made structures and give the 
apperance o f  a natural landscape; 2) r e l a t i v e l y  f ree  o f  vehicular t r a f f i c ;  
and 3) must meet acreage requirements t h a t  vary i n  proport lon to- the inten- 
s i t y  of use and the density of development i n  surrounding areas (U.S.D.A. , 
1963, p. 337). Open space, then, can be descrlbed as land l e f t  undeveloped 
f o r  the purposes o f  recreation, sc ien t i f i c  study, protect ion of w i l d l i f e ,  
watersheds, o r  a bu f fe r  t o  urban encroachment. 

U n t i l  the 1960s. Colorado was not acutely aware o f  the pressinq need 
f o r  open space simply because the problem d id  not  e x i s t  i n  t h i s  state. The 
abundance o f  a resource, open land, masked the necessity f o r  i t s  conserva- 
t i o n  a t  t ha t  time. Beginning i n  the 1960s. an increase i n  population and 
indus t r i a l  expansion has taken place on the eastern slope of the Front Range 
o f  the Rocky Mountains. One cannot dr ive along the Colorado Piedmont from 
Pueblo t o  Fo r t  Coll  i n s  without not ic ing urban development. See1 ng former 
o en space occupied by haphazard suburban and indus t r i a l  development, 1 p anners i n s t i  gated conservation practices. The trend toward conservation 
increased i n  importance during the l a t t e r  p a r t  of the 1960s and now con- 
t inues i n t o  the 1970s. 

1 The growth o f  the Boulder Metropolitan Area exemplifies the type o f  
urban expansion occurring on the Colorado Piedmont. According t o  a recent 
Chamber of Comnerce estimate, the population o f  -Boulder has near ly  doubled 
i n  the past t e n  years. An 86 per cent increase i n  population has taken 

l A  t e r n  used by the Boulder, Colorado Chamber of Connerce re fe r r i ng  
t o  persons 1 i v i n g  w i th in  the Ci ty 's  water and sewer service area. 



pl ace from 1960 to  1970 (Boul der Chamber of Commerce, 1970). Much of the 
i growth has been south and eas t  of the c i ty .  Two str iking examples of sub- 

urban, single-family, residential  expansion are the Tab1 e Mesa subdivision 
south of Boulder and the Gunbarrel Hi1 1 subdivisions northeast of the pre- 
sent  c i t y  l imits .  The continued growth of these and similar subdivisions 
under1 ines  the demand fo r  saving open space. 

a) 
The awareness of space conservation was not an unheard of idea i n  

Boulder, even years ago. Frederick Law Olstead, Jr. (1910) prepared a re- 
port  on density and zoning for  the City of Boulder, which mentioned the 
se t t ing  as ide  of pub1 icly-owned 1 and f o r  1 arge parks. However farsighted 
these concepts might have been, t h e i r  general idea was v i r tua l ly  ignored 
u n t i l  a few years ago. In September, 1964, a City of Boulder publication, 
"Boulder' s Fringe Area Objectives ," presented a scheme f o r  preservi ng 
Boulder Is natural beauty by protecting i t  from urban encroachment. Suggested 
as the protect ive measure was an open-area reserve (greenbelt) to t i e  to- 
gether the  endangered t rac ts .  

Certainly outdoor laboratories and study s i t e s  f o r  the natural sciences 
would be one type of u t i l iza t ion  f o r  the open spaces around Boulder. One 
function of protected s i t e s ,  according t o  Boulder planners, i s  for  sc i en t i f i c  
use. W i t h  the University of Colorado located i n  Boulder, a need f o r  such 
areas i s  c r i t i c a l .  The natural sciences, biology, geography, and geology, 
fo r  example, grea t ly  benefit  from the accessibi l i  ty  of sui table  study s i t e s ,  
and such s i t e s  add to  the national s t a t u r e  of these natural sciences. Fortu- 
nately,  the Unive~s i ty  has had, and continues to  have, an abundance of- ualuable 
study area. The continued access ib i l i ty  t o  natural study areas cannot be 
assured, however, unless adequate measures are  taken t o  protect these func- 
t ional  open spaces from the advance of urban sprawl . City and county pl an- 
ners and the University m u s t  work as  a u n i t  t o  save and acquire these addit- '@ ional t r a c t s  by means of thorough s tudies  of the endangered s i t e s  and t h e i r  
problems. The White Rocks i s  such a study area and i s  presently used by 
several departments of the University of Colorado. I t  is an area facing 
problems from urban encroachment. 

White Rocks, a 60-acre land area of outcropping sandstones, i s  located 
approximately 8 miles northeast of Boulder within the Denver-Boul der-Long- 
mont urban t r i ang le  (Figure 1). Accessible by four- and two-lane roads from 
any point on the Colorado Piedmont, the physical environment of White Rocks 
is  unique, is a sc i en t i f i ca l ly  valuable area,  and is aesthet ical ly  at t ract ive,  
The proximity of White Rocks t o  population centers makes i t  vulnerable to  
urban and highway encroachment, industry,  trespassers,  vandals, improper use 
by the s c i e n t i f i c  community, overgrazing, water and a i r  pollution, a l l  of 
which threaten i t s  natural s ta te .  Increasing the public's awareness of the 
need f o r  protecting remaining natural areas  is essent ial  t o  the preservation 
of White Rocks. 





CHAPTER I I. THE ENVIRONMENT 

Dennis I. Netoff  and Helen Louise Young 

The area chosen f o r  analysis 1 ies  i n  the semi-arid section o f  the 
Colorado Piedmont near Boulder, Colorado, where several surface outcrops 
o f  polygonal j o i n t i n g  occur (Fjgure 2). Special a t ten t ion  was given t o  the 
area known l o c a l l y  as the "White Rocks1' (Figure 3 ) .  where the polygonal 
pa t te rn  i s  especia l ly  well manifested, and where easy access permitted de- 
t a i l e d  study. 

The conspicuous and somewhat exo t i  c feature t h a t  dist inguishes many 
outcrops o f  the Laramie and Fox Hi1 1s sandstones near Boulder resul ts  from 
j o i n t i n  o f  a type no t  usual ly found i n  sandstone. The j o i n t s  in te rsec t  to S form po ygonsl t ha t  d i f f e r  from those t y p i c a l l y  developed i n  sandstone i n  
geometric form and re lated topographic manifestation. 

Two basic polygonal patterns occur. The f i r s t  i s  characterized by a 
preponderance o f  r ight-angle in tersect ions and bears close s i m i l a r i t y  t o  
mud cracks and ice-wedge polygons i n  p l a i n  view (Figure 6). The second, 
occurr ing w i t h i n  the f i r s t ,  i s  composed o f  hexagonal and pentagonal f iaures 
t h a t  resernbl e columnar j o i n t i n g  i n  hor izontal  perspective (Figure 6). A 
h u m c k y  topography tha t  i s  closely re la ted  t o  j o i n t  occurrence gives a 
unique charac ter is t i c  t o  the surface re1 i e f  and inf luences the d i s t r i bu t i on  
o f  a va r ie t y  o f  loca l  f l o r a  and fauna. 

General Geologic Structures 

The major s t ructura l  patterns o f  the Boulder area are contro l led by 
two r e  ional  s t ruc tura l  features, the Front Range a n t i c l i n e  and the Denver 
Basin ? Hunter, 1947). both formed during the Laramide orogeny. The Front 
Range a n t i c l i n e  has a north-south ax is  and extends from Canon City, Colorado, 
nor th  t o  Laramie, Wyoming. The Denver Basin, along the east f lank o f  the 
Front  Range, i s  an asymnetric trough and generally pa ra l l e l s  the ant ic1 i n a l  
axis. 

I The east-dipping, western l imb of the basin i s  the p r i nc ipa l  s t ructura l  
feature, The sedimentary beds are steeply dipping near Boulder, then 
f l a t t e n  rap id l y  a few miles to  the east. It i s  w i th in  these gent ly dipping 
beds t h a t  the Upper Cretaceous sands tones under consideration here are a found. 

' " ~ o l ~ ~ o n "  i s  used here t o  r e f e r  t o  a closed f igure bounded on several 
sides, some or. a l l  o f  which may be curved. 



Figure 2. Idealized plan view map of joint systems. A 
high percentage of right angle intersections occur in the 
large joint system, while the smaller joints characteris- 
tically fonn hexagons and pentagons (dots denote right- 
angle intersections). 



Figure 3. The White Rocks 
area. Polygonal j o i n t  pat- 
terns occur i n  nearly a l l  
surface outcrops o f  the 
Laramie Sandstone here. The 
contour i n t e r v a l  i n  the map 
above i s  25 feet. 

The d i s t r i b u t i o n  o f  sand- 
stone outcrops w i t h  polygonal 
j o i n t i n g  i s  shown on the 
small map a t  the l e f t .  Here 
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the dots i nd i ca te  the loca- 
t i o n  o f  such occurrences. 
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Figure 4. South-facing c l i f f  exposes highly pitted 
Laramie sands tone. Beneath the lower, undercut part 
of the Laramie, a t h i n  coal seam separates th is  for- 
mation from the Fox Hills which extends outward to- 
ward the floodpl ain as a bench. (Photo by Dennis 
Netoff) 

Figure 5. Tall grass and scrubby brush vegetation 
grow a t  the base of the outcrops along North Boulder 
Creek. This vegetation cover and the caves created 
by the wind and solution hollows provide a variety 
of habitats for  small mamnals w i t h i n  a short hori-  
zontal distance. (Photo by Helen Louise Young) 



Figure 4 

Figure 5 



Local s t ructural  features are  superposed on the regional s t ruc ture ,  
and are  probably of Laramide origin. These include various types of folds 
and f a u l t s  t ha t  tend to follo\c one o r  another o f  several basic a t t e rns  
whose trends a re  predominantly north o r  northwest (Hunter, 1947 ! . Many 
of the folds i n  the area between Marshal 1 and White Rocks are  subordinate 
t o  f a u l t s  and are  attributed t o  drag on fau l t s  (Parkinson, 1956). 

Upper Cretaceous St ra t i  graphy 

The uppermost Cretaceous sedimentary sequence in the Denver Basin i s  
represented by a ser ies  of a1 ternat i  ng sandstones, shales,  and thin coal 
beds, a1 1 of which were deposited during a general regression of the 
Cretaceous sea. In this sea, subsidence and sedimentation were general 1 y 
contemporaneous, b u t  proceeded a t  different  rates,  resulting i n  regression 
when sedimentation exceeded subsidence and transgression when subsidence 
exceeded sedimentation ( ~ e n s k e ,  1963, p. 41). The polygonal jo in t  patterns 
a r e  found in the Fox Hills and Lararnie fonnations, which were deposited 
during the l a s t  major regression of the sea. 

The Fox Hi 11 s Formation 

The Fox Hi l l s  formation i s  generally a l igh t  tan t o  brown colored, mas- 
s ive ,  cross-bedded and ripple-marked sandstone that i s  conformable with 
the underlying6Pierre shale (Spencer, 1961). Grain s i ze  varies from cacse 
to  f ine ,  and numerous iron-s tained, dark brown, hard, calcareous sandstone 
concretions a r e  found i n  many places. Thickness varies from about 90 f e e t  
a t  White Rocks to  131 feet  a t  Marshall (Parkinson, 1956, p. 11). 

The upper and lower fonnation boundaries of the Fox Hills sandstone a r e  
d i f f i c u l t  t o  locate exactly because of the i r  transit ional nature with the  
underlying Pierre shale and overlying Laramie fonnations. The lower boundary 
is  usually acce ted as the horizon below which the section i s  predominantly ! marine clay sha es and sandy shales of Pierre age, and above which the sec- 
t ion  i s  buff to  brown sandstone containing concretions (Loveri ng , 1932, 
p. 702). The upper boundary of the Fox Hills has been described by the same 
author as the horizon above which the section i s  composed predominantly of 
f resh and brackish-water deposits accompanied by coals and 1 igni ti c shales 
and below which I t  is  predominantly marine. The location of t h i s  boundary, 
however, i s  controversial and several attempts have been made t o  change i t  
(Gude, 1950; Goldstein, 1950; Horner, 1954). I t  i s  noteworthy, however, t o  
recogni ze t h a t  many vertical  as  we1 1 as la te ra l  facies changes e x i s t  i n  the 
formations and tha t  marine sandstones may be present between the clays and 
l i g n i t e s  i n  the %on-marine par t  of the section." 

The Laramie Formation 

The Laramie Formation is a thick ser ies  of sandstones and shales,  qener- 
a l l y  considered of fresh and bracki sh-water origin. The Laramie formation 
i n  the Denver Basin can be divided i n t o  two a r t s ,  a lower one of primarily ! sandstones and an upper composed mostly of c ays. Sandstones of the loner 
p a r t  of the section tend t o  be white t o  buff i n  color, even-bedded, speckled, 



and medium to fine-grained. Reds are usually s o f t  and eas i ly  weathered 
and exposures are therefore scarce. Sandstone units may be separated by 
bands of sandy shale, l i g n i t i c  shale, and. intercalated coal seams. The 
upper par t  of the section consists mainly of cl  s ,  w i t h  some small len- 
t i c u l a r  bodies of sandstone (Horner, 1954, p. 1 8 .  

The Laramie overlies the Fox Hi1 1 s conformably and i n  most places 
t rans i t iona l  ly. The Laramie i s  unconformably over1 a i  n hy the Denver and 
Arapahoe formations of early Tertiary age according to  some authors, b u t  
others (Spencer, 1961) assign a l a t e  Cretaceous age t o  the Arapahoe and 
include i t  within the Laramie. 

Polygonal joint patterns i n  the White Rocks area a r e  r e s t r i c t ed  t o  
the  Laramie sandstones, and hence a brief discussion of t h e  s t rat igraphy 
there  seems pertinent. The exposed section consis ts  of 250 f e e t  of sedi- 
ments which a r e  predominantly sandstone (Fenske, 1963, p. 52). Here the 
Laramie and Fox Hills can be different iated on the basis of color and l i t h o l -  

and a re  separated by a conspicuous bed of l i gn i  t i e  shale, capped by 
z q f 6 i n  coal seam. The Laramie i s  a white, massive, even-bedded sandstone 
w i t h  a " s a l t  and pepper" ap earance due t o  the presence of black chert  
grains  (Horner, 1954, p. 14 ! , and forms a massive vert ical  c l i f f  t h a t  over- 
looks the floodplain to  the south. The Fox Hi l l s  i s  a l i g h t  tan t o  brown, 
strongly cross-bedded sandstone w i t h  numerous brown concretions , and makes 
a step-1 ike bench below the vertical  face of- the Laramie (Figure 4) .  

Occurrence of Polygonal Patterns 

Polygonal jointing i n  sandstone i n  the Boulder area occurs i n  only a 
few places. Outcrops of both the Laramie and Fox Hills formations may dis- 
play t h i s  pattern,  b u t  i t  is be t te r  known and cononly  be t te r  developed on 
the Laramie, especially a t  White Rocks. The most extensive outcrop areas 
of polygonal jointing occur on r iver  bluffs  where undercutting by streams 
has exposed the massive ~ n d s t o n e s .  Other natural exposures a r e  of minor 
areal  extent and usually occur along the steeper s ide  slopes of terraces 
o r  pediments. Sandstone outcrops recently exposed by man are  not known t o  
d i  spl ay polygonal Jointing. 

The presence of polygonal jo in t  patterns appears t o  be closely related 
to present-day topography and unrelated to exposure t o  insol ation and wind. 
Poly onal development is  not res t r ic ted  t o  any one plane and may be found 9 on s opes varying from horizontal to  almost ver t ical .  Exposure t o  wind and 
sun does not seem to  be an important fac tor  i n  t h e i r  d is t r ibut ion ,  as they 
have been observed on north-, south-, east- ,  and west-,fact ng outcrops. 

The evidence f o r  polygonal patterns occurring beneath a so i l  o r  a l luvial  
cover i s  inconsistent and inconclusive. Some recently exposed surfaces a t  
White Rocks lack polygonal patterns. Two excavations were made into the 
overlying so i l  a t  White Rocks. Both excavations were marginal t o  exposed 
Laramie sandstone tha t  was polygonal jointed. Faint j o i n t  patterns per- 
s i s t e d  over 4 f ee t  back into the so i l  cover a t  the first area. The second 
excavation exposed only a mottled, i r regular  surface devoid of joints.  The  

\ 



explanat ion o f  t h i s  apparent discrepancy may be t h a t  a l l  the j o i n t  pat terns 
or1 g inated i n  a subaeri a1 envi ronment, bu t  very recent eol Ian  deposits 

,/. have covered por t ions o f  former1 v ex~osed  sands tones. Addi t i anal escava- 
. t i ons  a re  needed before de f in i te "  conclusions can be made, 

1 
Types of  Polygonal Jo in t i ng  

Two unique, but  d i s t i n c t i v e l y  d i f f e r e n t  types o f  polygonal j o i n t  pat -  
terns are apparent on almost a l l  areas studied (Fiqure 6). The pat terns 
can be c l ass i f i ed  according t o  whether o r  no t  the in tersect ions o f  the 
j o i n t  are  predominantly orthogonal, a c l a s s i f i c a t i o n  tha.t was used by 
Lachenbruch ( 1  962, p. 44-55) t o  describe ice-wedge polygons i n  permafrost. 

The two systems of j o i n t i n g  are  d i f f e r e n t  no t  only i n  pat tern,  b u t  i n  
scale. Orthogonal systems are much la rger ,  and the j o i n t s  t ha t  hound them 
w i  1 1 be referred- t o  as mega j o i n t s .  Nonorthogonal systems are small e r  i n  
s i ze  and give the appearance of being superimposed on the orthogonal 
systems, and are somewhat con t ro l l ed  i n  t h e i r  pa t te rn  where they a r e  adja- 
cen t  t o  the megajoints. These w i l l  bc re fer red t o  as microjo ints.  

The "Turtleback" Form 

1 
A unique topographic cha rac te r i s t i c  re1  ated t o  the combined e f f e c t s  o f  

the orthogonal and nonorthogonal polygonal pat terns has given the name 
" tur t lebacksn t o  many exposed surfaces. Exposures a t  White Rocks reveal  
a g e n t l y  undulat ing t e r r a i n  w i t h  l o c a l  r e l i e f  o f  up t o  a few feet. Topog- 

a raph ic  highs are associated w i t h  the centers o f  polygons, whi le  lows are 
co inc iden t  w i t h  j o i n t s ,  the l a r g e r  j o i n t s  occupying s i gn i f i can t  troughs 
and the mic ro jo in ts  creat ing a hummocky surface, Thus, the orthogonal 
polygons, when bounded on a l l  sides by troughs, take on the appearance of 
a low dome w i t h  a humnocky surface created by micro jo in ts ,  resembling a 
t u r t l e ' s  back (Figure 7 and Figure 8). 

O r i g i n  o f  Stress 

Much of t he  fo l low ing  discussion i s  speculative. The roposed theor ies P regard ing the o r i g i n  o f  stresses t h a t  produced the polygona j o i n t  pat terns 
a re  y e t  t o  be proved and awai t  f u r t h e r  t es t s  and experimentation. 

Thermal Hypothesis 

The theory o f  thermal ly induced breakage of rock i s  based on the fac t  
t h a t  most mater ia ls  expand when heated and cont ract  when cooled, Fracture 
upon heat ing may occur when heat i s  r a p i d l y  appl ied t o  one p a r t  of the mass, 
causing d i f f e r e n t i a l  expansion and c rea t ing  shearing stresses t h a t  w i  11 re- 

I su l  t i n  rupture i f  the e l a s t i c  s t rength o f  the rock i s  exceeded. 
Q 

Oesi cca t ion  Hypothesis 

I Volume changes re l a ted  t o  c l ay  mineral expansion and cont ract ion are 
known t o  cause heaving and crack ing i n  clayey material.  Mud cracks and 



A. (Right) Orthogonal system 
o f  polygons a t  White Rocks, 
wi th  dots indicat ing r igh t -  
angle intersections. 

Figure 6 

(Le f t )  Nonorthogonal 
j o i n t  patterns i n  sand- 
stone a t  Uhl t e  Rocks. 
Mega j o l n t s  bound the 
smaller microjo ints  ex- 
cept on the eastern s ide 
where j o i n t s  gradual ly 
fade. Dots denote r igh t -  
angle i n t e r s e c t i  ons. 



Figure 7. The ' turt leback" form. The humnocky 
surface i s  associated w i t h  j o i n t  patterns. The 
diameter of the small polygons i s  about a foot, 
(Photo by Dennis Netof f )  

Figure 8. Rolling, rocky exposure o f  the Laramie 
sandstone a t  White Rocks. Trees, shrubs, and 
grasses struggle f o r  a foothold i n  the depressions 
wherx there i s  a t h i n  veneer o f  s o i l  and some 
moisture. (Photo by Helen Louise Young) 
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Figure 8 



so i  1 cracks, o f t en  forming we1 1 -developed polygonal pat terns,  are a co rmn 
geologi c phenomenon and are a t t r i b u t e d  t o  desiccation. Voluminous 1 l t e r a -  
t u re  i n  s o i l  mechanics has been dedicated t o  the ef fects of expansive 
c lays on road and bu i ld ing  construct ion. 

Moisture Content o f  Polygons 

The moisture content of the  j o i n t e d  sandstone var ies v e r t i c a l  l y ,  ho r i -  
zon ta l l y ,  and temporally. Moisture charac te r i s t i cs  are based p r i m a r i l y  on 
f i e 1  d observat ion and some quan t i t a t i ve  measurements, 

The t ime fac to r  i s  perhaps o f  greatest  s igni f icance i n  producing l o c a l  
va r i a t i ons  i n  moisture content. Sporadic r a i n f a l l  i s  a t y p i c a l  character is-  
t i c  of the cl imate, and hence dur ing the  course o f  a year the sandstone i s  
sub ject  t o  many wet and d ry  cycles. Fol lowing periods o f  r a i n  o r  snow, 
the mois ture  content o f  the sandstone i s  a t  a maxiuum and may approach satu- 
r a t i on ,  whi 1 e extended periods o f  drought resul  t i n  evaporation and maximum 
water loss. 

Hor i zon ta l  va r ia t ions  i n  moisture are espec ia l ly  evident  as d ry ing  pro- 
ceeds subsequent t o  periods o f  p rec ip i t a t i on .  While the centers o f  the 
polygons take on a dry  appearance almost imnediately, moisture may l i n g e r  
on f o r  many hours i n  the troughs near the polygon borders. Moisture con- 
t e n t  a t  depth may a lso  r e f l e c t  t h i s  surface pattern. Although n o  empipb)-eal 
evidence was obtained t o  v e r i f y  th i s ,  i t  seems 1 ogical f o r  two reasons: . 

f i r s t ,  t he  j o i n t s  occupy the lowest p o i n t  topographically, concentrat ing 
surface and subsurface water here by g rav i t y ;  and second, the j o i n t  plane 
represents a zone o f  d i scon t i nu i t y  and may a c t  as a b a r r i e r  t o  moisture m i -  
g ra t ion.  

Observation on the v e r t i c a l  d i s t r i b u t j o n  o f  moisture y i e l ded  in terest ing,  
and somewhat su rp r i s ing  resu l t s .  Although the surface near l y  always ap- 
pears dry,  t h e  sandstone a t  a very, shal low depth i s  constant ly mois t  to 
s i g h t  and touch. Even a f t e r  a month w i thou t  p rec ip i ta t ion ,  damp, sand- 
stone was found w i t h i n  2 inches o f  the surface. Several samples o f  sandstone 
were se lec ted  from a v e r t i c a l  sect ion up t o  a depth o f  10 inches and were 
analyzed f o r  moisture content. Samples were heated to 110 degrees Centi-  
grade f o r  12 hours and moisture percentages were then ca lcu la ted on a weight 
basis. I t  i s  i n t e res t i ng  t o  note t h a t  a s i g n i f i c a n t  change i n  the slope o f  
the moisture curve occurs a t  the  average depth o f  micro jo in ts .  

I A case-hardened surface i s  t yp i ca l  o f  most polygonal ly  j o i n t e d  areas, 
and i s  be l i eved  t o  have some inf luence on moisture character is t ics .  The 
th ickness o f  t he  casehardening i s  r a r e l y  greater than a quar ter  o f  an inch  

1 
and may on l y  be represented by a paper-thin l aye r  i n  sane instances. The 
composition and o r i  i n  o f  the  mater ia l  i s .  unknown, but  i ,s  probably der ived P from so lub le  minera s w i t h i n  the  sandstone t h a t  have migrated upward by 
c a p i l  l a r i  ty dur ing  d ry  periods and have been 1 e f t  behind and concentrated 

II  as t he  water evaporates. When wet, the surf'ace may becane s l i g h t l y  s t i c k y  
and behaves s i m i l a r  t o  clayey mater ia l .  The presence o f  the case-hardened 
surface reduces the i n f i l  t r a t i o n  capac i ty  o f  the sandstone and may also 
a c t  t o  r e t a r d  the upward loss o f  moisture from the sandstone,'acting as an 



i n s u l a t i n g  blanket. A possib le example o f  how the mater ia l  a f f ec t s  the i n -  
fil t r a t i o n . o f  water i s  i l l u s t r a t e d  by the behavior o f  water i n  weathering 
p i t s ,  which are wfdespread a t  White Rocks. Fol lowing heavy r a i n f a l l  o r  
snowmel t the weathering p i t s  f i l l  w i t h  water, and the small nds created 
may p e r s j s t  f o r  weeks wi thout  f u r t he r  p r e c i p i t a t i o n  (Figure 9 r  The per- 
meable sandstone should a l low the water to be qu i ck l y  absorbed, bu t  a par- 

K i n  t e matrix, prevent i n f i l t r a t i o n .  
e e n t l  the case-hardened surface, .possib ly w i t h  the help o f  swe l l i ng  c ays 

Once a small depression develops, i t  becomes a cachement f o r  water, in- 
creasing the chemical weathering. I n  addit ion, sometimes small rocks are  
washed down i n t o  the so lu t i on  p i t s  by a heavy runoff .  Af ter  the water i n  
the so lu t ion  p i t  evaporates, the rocks may be moved about i n  the p i t s  by 
the wind. Eol ian erosion affects both the p i t s  and the rock fragments and 
continued scouring may p o l i s h  the faces o f  the rock fragments u n t i l  they 
are  qu i t e  smooth. These angular, pol ished rocks are vent i fac ts  c a l l e d  
"d re i  kanters. " 

Or i g i n  o f  the  "Turtleback" Form 

The humnocky topography associated w i t h  the polygonal j o i n t  a t t e rns  
i s  somewhat unique and warrants some discussion (Figures 7 and 8 ! . The 
troughs t h a t  develop along the j o i n t s  are bel ieved t o  be a product  o f  more 
act1 ve chemical and physical weathering, i n i t i a t e d  by the greater  mois ture  
re ten t i on  capacity i n  the j o i n t  zone. Once an i n i  ti a1 -ctepnn)arr i.9- created, 
weathering processes are in tens i f i ed ,  and condi t ions become favorable f0.r 
the maintenance and f u r t h e r  deepening of the grough. The removal o f  the 
case-hardened surface may be the i n i t i a l  phase of tmugh development, 
a1 1 owing granular  d i s i n teg ra t i on  of the  sands tone and subsequent remova 1 
by water o r  wind. 

Local Anomal i es 

Tectonic forces have a f fec ted  the v i s i b l e  s ta t igraphy a t  White Rocks. 
A f a u l t  has a1 tered the s t r a t i g raph i c  arrangement of the east  end of the 
rocks. Here, a high-angle , reverse f a u l t  breaches the sandstone s t ra ta .  
The displaced s t ra t igraphy adds t o  the aesthet ic  value o f  the  outcrop by 
changing the v isua l  re l i e f .  West of t he  f a u l t  l i n e ,  the s t ra t ig raphy  i s  
n o t  disturbed, but  east of t h e  f a u l t  l i n e  the Fox H i l l s - f o r m a t i o n  i s  
pushed up t o  the l eve l  o f  the Laramie. The P ie r re  shale which under l ies  
the Fox H i l l s  i s  exposed and, near the  f a u l t  zone, some o f  the P ie r re  beds 
have been deformed. East o f  the  f a u l t  zone, the Laramie, having been u - 
1 i f t e d  and exposed t o  weathering and erosion, i s  n o t  v i s i b l e  (Figure 10 ! . 

1 Concretions are found i n  va r ied  shapes and s izes i n  the Fox H i l l s  and 
Laramie formations a t  White Rocks. The o r i g i n  of these concretions begins 

' ~ e r m  re fe r s  t o  an i r r e g u l a r  concentrat ion of ce r t a i n  mineral const i tuents  
o f  sedimentary rock. 



Figure 9. Weathering p i t s  a t  White Rocks. 
Water may l i n g e r  i n  these depressions f o r  weeks 
subsequent t o  heavy rains. The weathering p i t  
includes the area occupied by water and the ad- 
jacent area o f  un jo in ted sandstone. The var ied  
topography, created by these and by t he  t u r t l e -  
backs, provides a p ro tec t i ve  h a b i t a t  f o r  n a t i v e  
grasses (note rock harmer f o r  sca le  on f a r  s i de  
o f  weathering p i t .  (photo by Helen Louise Young) 

Figure 10. Aer ia l  view o f  the White Rocks. 
A high-angle reverse f a u l t  l i n e  forms a v a l l e y  
a t  the eastern end o f  t he  rock outcrop seen i n .  
the upper r i g h t  p a r t  o f  t he  photo. Here, the 
Fox H i l l s  ("F", r f g h t  o f  va l l ey )  has been 
pushed t o  the l eve l  o f  the l i gh t - toned  Laramie 
("L" l e f t  o f  val ley). East o f  the f a u l t ,  the  
Laramle outcrop disappears. Note south-faci ng , 
p i t t e d  c l i f f  face. (photo by Dennis Neto f f )  
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Figure 10 



w i t h  the dissolving of cer tain minerals in the sandstone and the i r  suspen- 
sion i n  the rock pores. W i t h  supersaturation of the pore f l u i d ,  precipi- 
tation of the mineral occurs around some small nucleus - a foss i l  or  rock 
fragment. Concretions a t  White Rocks are  of different  types depending 
upon the predominant mineral composi tion. Size and shape of concretions 
i s  determined by the moving groundwater, the alignment of pores i n  the host 
sediment and the shape of the nucleus. Fenske (1963, p. 38) l i s t e d  three 
major types of concretions a t  White Rocks: calcareous, sand c a l c i t e ,  and 
ferruginous. 

Other Geomorphic Features ' 

The genesis of the long, l inear ,  east-west hollow a t  the base of the 
c l i f f  i s  indefinite. The hollow, approximately 5 f e e t  wide, 3 to 4 f e e t  in 
depth and several hundred f e e t  long i s  a t  the base of the Laramie formation 
on the south-facing c1 i f f  (Figures 4 and 10). Because of i t s  prominence, i t  
i s  not only sc ient i f ica l ly  in teres t ing ,  b u t  aesthetically a t t rac t ive .  I t  
i s  suggested tha t  th i s  l inea r  depression might have been formed by downward 
percolation of groundwater. An impermeable rock layer just below the 
present hollow may have forced the water t o  flow la t e ra l ly  - eroding the 
hollow a s  i t  flowed out of the c l i f f .  Various s a l t  deposits inside and be- 
low the long, 1 inear hollow provide fur ther  evidence f o r  the ro le  of ground- 
water. Precipitation of these minerals most l ikely occur~ed as  eva 
Disintegration of the sandstone and fur ther  accentuation of the hol ow may 
have been f a c i l  i ta ted by the growth force of the s a l t  crystals .  

ria-. 
Larger, more bowl-shaped depressions i n t o  the south-facing bluff were 

probably carved out by North Boulder Creek when i t  flowed a t  a higher level 
than a t  present. T h e  creek meandered against the bluff a t  one. spot leaving 
a depression i n  the c l i f f  almost a hundred fee t  long and 50 or  60 f e e t  high. 

Other features related t o  the erosive action of water a re  the small 
honeycomb hollows (Figure 4) found on the steep c l i f f  fqce of the Laramie 
along w i t h  a natural bridge. The hollows may have s tar ted as  small depres- 
sions i n  the c l i f f  which f i l l e d  with water dissolving the rock and causing 
i t  t o  crumble a f t e r  evaporation took place. The natural bridge, about 5 
f e e t  h i g h  and 15 fee t  wide a t  the base, is separated from the c l i f f  by 
approximately 10 feet.  

Vegetation 

Patterns of vegetation vary w i t h  a l t i tude ,  ex osure to sun and wind, 
angle and steepness of slops, available water, soi 1 and influence of man. 
The varied topography of White Rocks, as determined by chemical composition, 
s t ruc tura l  conditions, and erosional processes, provides a variety of dif-  
f e ren t  vegetation habitats within a 1 imi ted horizontal distance (Figure 5). 
The steep, 70- to  80-foot drop from the top of the bluff t o  the floodplain 
a t  the southern edge of the outcrop o f fe r s  a rapid t ransi t ion from the dry 
piedmont t o  the floodplain of North Boulder Creek (Figure 13). Constantly 
exposed t o  sun1 i ght, the south-f aci ng , 1 i ght-col ored sandstone provides 
the wannest and most protected habi ta t  in the imnediate area. Local topog- 



graphic i r r e g u l a r i t i e s ,  such as the "honeycombsu i n  the c l i f f ,  the jo i -n ts  
i n  the sandstone, the weathering p i  t s  , and the gu l  l e y  carved ou t  by the 
f a u l t  provide addi t ional  varied hab i ta ts  f o r  p l a n t  l i f e .  

White Rocks i s  a p a r t  o f  the p la ins  grassland reg ion (~odeck,  1964, 
p. 36). Typical vegetation on the f l oodp la i n  i s  a mix ture  of blue g r a m  
(Boutel oua r a c i  1 i s  (HBK) ~ a g .  ) , buf fa lo  grass (Buchl oe dact  1 oides (Nutt.  ) + E m n  yucca (Yucca lauca). B ig  bluestem-bo a on era v i b . ) ,  
needle grass ( S t i  a =a& and Rupr.) are  c m n  en roc y, emd inq  
slopes a t  White lh oc -rubs such as skunkbrush (Rhus t r i l o b a t a  ~ u t t . )  
and o ther  scrubby bushes may c l i n g  tenaciously t o  r 0 5  or grow rh gu l l i e s .  
Only two or three ponderosa pine (Pinus ondemsa DougT. ex Laws) qrow on 
the Laramie outcrop (Rodeck, 1964 ,PP.3k3333 

White Rocks i s  recognized by b i o l o g i s t s  i n  America and abroad as a haven 
f o r  several species of r a re  plants. The c l i f f s  support one o f  on ly  three 
known colonies i n  North America o f  the fern,  As lenium adiantun-niqrurn. 
Extremely rare, t h i s  f e rn  has been co l l ec ted  -+TI ~n on y ree o ther  places i n  
the Western Hemisphere: Zion National Park, Utah; Flagstaf f ,  Arizona; and 
Marion County, F lo r ida  (Weber, 1949). The grass A r i s t i d a  basiramea and 
the legume A 10s americana, comnonly c a l l e d  the ground nut, have been found + a t  White Roc s and are the only recorded Colorado specimens f o r  these 
species (Weber, 1970). Plants representing 32 d i f f e r e n t  fami l  i e s  and over 
90 d i f f e r e n t  species have been co l lec ted  a t  White Rocks i n -  the p a s t  %@ 
years and are included i n  the Un ive rs i t y  o f  Colorado's herbarium (Appendix A). 

Fauna 

The var ied topography and exposure o f  White Rocks p m v i d e  diverse ani- 
mal habi tats.  Because o f  the in t imate l i n k  between topography, cl imate, 

@ 
vegetat ion and animal l i f e ,  the t y p i c a l  animals found a t  White Rocks are 
those associated w i t h  the p la ins  grass1 and vegetat ion zone. Studies o f  
animal l i f e  a t  White Rocks have been c a r r i e d  on by both the b i o l og i ca l  ' 
s c i e n t i  s ts  and in terested residents o f  the  area. 

Small rodents, such as mice, s q u i r r e l s  and rabb i t s  are  comnon. These 
wmnals make t h e i r  homes i n  the rock hol lows a t  the  base o f  the c l i f f  and 
i n  the  brush and f a l l en  trees along the f loodpla in .  The predatory mamnals, 
the coyote and red fox, are  less common and tend t o  be mare e a s i l y  f r ightened 
by man's presence i n  the v i c i n i t y  than the rodents. Landowners f e a r  an 
overpopulat ion o f  herbivores might r e s u l t  i f  the predators were forced t o  
f lee.  

The only extensive f I e l d  inventory o f  mamnals and b i r d s  o f  the area 
was conducted i n  1948 i n  a cottonwood grove alonq Nor th  Boulder Creek about 
a m i  1 e upstream from White Rocks. Among the observations i n  t h i s  study 
(Beidleman, 1948) which can be considered t yp i ca l  o f  the f l oodp la i n  a t  the 
base o f  White Rocks are: three d i f f e r e n t  genera of snakes and o f  t u r t l e s ;  
88 d i f f e r e n t  species o f  b i rds  and 10 d i f f e r e n t  species o f  mamnals. 



Many observations by residents of the area have added to  ~eidlernan's 
l i s t .  A composite from Beidleman's thes is  and personal interviews l i s t s  
the most conon birds and mamnals (~ppend ix  B ) .  1 

White Rocks i s  used as a study area by the animal ecologists. Twice 
yearly, local bird-watchers conduct a bird count along the floodplain near 
the rocks. Biologists have observed birds a t  White Rocks and a local 
resident, Mrs. W. C. Sullivan, banded birds  i n  an e f f o r t  to  check on oenna- 
nent residents and the i r  migratory patterns. 

Several unusual and rare  animals have been found a t  White Rocks. Dr. 
Robert Gregg, entornologis t a t  the University o f .  Colorado, has coll ected 
rare  species of ants  a t  White Rocks. A haenoqaster fulva i s  c m o n  to 
eastern United Sta tes  b u t  i s  rarely foun - % - n T h  wes o e s i s s i p p i  River. 
Three other rare  western species have been found a t  White Rocks (A .  
huachucana, Formica cr iniventr is  and Lasius occidental i s ) .  A m i n i n g  bee 
V e r d i t a  o u m o c k e r e l l  d -%-€ r i l l s  burrows i n  the sandstone c l i f f  and is  
u m o  e s l  e (Byars, 1936). 

The measure of an area 's  s c i e n t i f i c  value i s  in  i ts  number, variety and 
quality of specimens and examples. For a geologist  or  physical geographer, 
White Rocks i s  valuable because of i t s  exposed stratigraphy and i t s  text- 
book examples of secondary sedimentary s t ructures .  As a haven f o r  rare 
plant and animal 1 i f e  and a variety of ecological habitats,  White Rocks has 
a strong a t t r ac t ion  for  those interested in  biological landscape - topas- 
raphy, climate, vegetation and animal l i f e  combine in ecological harmony 
creating a unique, sc ien t i f  i cal l y  valuable and aestheti  cal l y  a t t r ac t ive  
study area. 

- - 

1 Only birds and mamnal s are  considered here due t o  more f ie1 d observa- 
t ions having been done on these members of the animal kingdom. 



CHAPTER 'I1 I. EFFECTS OF CHANGING LAND USE a 
Helen Louise Young 

Physical , economic and social factors  within a given area determine 
the land u t i l  ization, All must be considered, for  each forms an integral 
component of evolving land use. Man is not ent i rely a t  the mercy of 
nature,  ye t  a cer tain degree of influence is  exerted by the climate, topog- 
raphy and h io ta in  controllinq his ac t iv i t i e s .  

The varied topography of White Rocks forms a natural barr ier  to  the 
plow. Farming the rock outcrop i s  v i r tua l ly  impossible, Climate also 
1 imi ts agricul tural  use through the deficiency and unrel iabi l  i t y  of the 
r a in fa l l .  Adding to  the agricultural  1 imitation i s  a very low groundwater 
table.  We1 1s p e n i  t t i n ~  1 arge-scale i r r iga t ion  a r e  not feasible  (Long1 ey, 
1970). Jus t  as topography and climate a r e  important controls i n  land use, 
s o i l  capabi l i ty  may be the major fac tor  in determining land use in the 
White Rocks area. 

The Soi 1 and Agri cul tural  Potenti a1 

Most so i l  i n  a semi-arid climate is  potentially f e r t i l e ;  however, 
1 ack of r a in fa l l  1 imi t s  the productivity considerably, Sweet and  Dodson 
(1935) and Moreland (1968) have named, described and analyzed the s o i l s  
in  the White Rocks area. Though the reports were compiled more than 30 
years  apart ,  the resu l t s  were quite similar.  Different nomenclature was 

a .  
u t i l i zed  i n  each report; however, the important consideration i s  the soi l  
capabi l i ty  ra ther  than the soi l  name. Only textural descri tion (sand, P clay,  loam, fo r  example) and land capabi l i ty  classif icat ion are  used to 
show the re1 ationship between different  soi l  textures, slope and drainage 
and d i f fe rent  types of land u t i l iza t ion .  

The land under dry fanning north of the rock outcrop 1s a sandy loam, 
These s o i l s  a r e  moderately l ight  textured a t  the surface. The water in- 
take i s  r a p i d  and the water-holding capacity is medium t o  moderately low 
(Moreland 1966). The lands on the southern fringe of Gunbarrel Hill have 
a capabil I ty c lass i f ica t ion  of Class I11 and Class IV, depending on the 
degree of slope (Figure 11). Soils west of 75th Street  in the area of 
highest suburban density are  mostly poorly drained clays w i t h  a few f ine  
sandy loams. These s o i l s  have a capabi l i ty  classif icat ion of Class IV and 

l ~ l a s s i f i c a t i o n  of lands according t o  their  capabili ty i s  based on 
the Land Capability Classification of the Soil Conservation Service, U.S. 
Department of  Agriculture. For def ini t ion of classes see Figure 11. 



LAND CAPABILITY 
WHITE ROCKS AND VICINITY 

CAPABILITY CLASS1 FICATION EXPLANATION 
I 

Loams. Class  11. Some l imi ta t ions  t h a t  
reduce the  choice of crops o r  require  some 
conservation measures. 

Clay loams. C l a s s  111. Severe limitations 
t h a t  reduce the  choice of crops o r  require  
specia l  conser+ation pract ices  o r  both. 

Clays and f i n e  sandy loams. Class I V .  Very 
Severe l i m i t a t i o n s  t h a t  r e s t r i c t  choice of 
crops, require  very ca re fu l  manrgement o r  
both. 

White Rocks Outcrop. Clase V I I I .  Not 
sui ted  f o r  c u l t l v a t l o n ,  range, pasture o r  
woodland. Suited only f o r  recreat ion,  
wi ld l i f e ,  water supply or  a e s t h e t i c  pur- 
poses. 

'Based on U.S. Department of Agricul ture  
Land Capabi l i ty  C lass i f i ca t ion .  

Figure 11 



Figure 12 Aer ia l  view o f  the White Rocks area looking 
northwest toward the Continental Dl v i  de. 
The f loodp la in  and meanders of Boulder Creek appear 
a t  the l e f t  (south) o f  the sandstone c l i f f s .  I n  the 
distance, residences encroach upon ag r i cu l t u ra l  1 and 
adjacent t o  the White Rocks. (Photo by Dennis ~ e t o f f )  

Figure 13 The v e r t i c a l  c l i f f  a t  White Rocks presents a 
s t r i k i n g  s t r a t l g r a p h i  c d i f fe rence  between two sedimen- 
t a r y  formations - the white, uppermost Laramie and 
the Fox H i l l s  below (appears here as the  lower, shrub- 
covered slope). Several d i f f e r e n t  deposi t l o n a l  environ- 
ments are i l l u s t r a t e d  by the Laramte, the  Fox. H i l l s ,  
and the t r a n s i t i o n  zone between them. (Photo by Helen 
Louise Young) 



Figure 12 

Figure 13 



and a r e  less  S U ~  ted for  a g r i c u l t u r a l  use than those on, Gunbarrel Hi1 1 
(Sweet and Dodson, 1939, pp. 20-21). 

The land on the North Boulder Creek f l o o d p l a i n  i s  a moderately deep, 
loamy, poor ly  drained, a l l u v i a l  s o i l .  The sur face has a heavy tex ture  
and has a c a p a b i l i t y  o f  Class I V  (Moreland, 1966). I n  short,  a l l  the lands 
surrounding White Rocks could no t  be c l a s s i f i e d  as h i g h l y  a g r i c u l t u r a l l y  
product ive.  Care must be taken con t i nua l l y  t o  prevent wind and water ero- 
sion. The a g r i c u l t u r a l  land nor th  o f  White Rocks i s  u t i l i z e d  f o r  farm- 
and-fa l low wheat, whi le  grazing takes place on t he  f loodpla in .  The White 
Rocks outcrop has a capab i l i t y  o f  Class V I I I  due t o  the extremely rugged 
t e r ra i n .  

S o i l  drainage, f e r t i l i t y  and slope have a s i g n i f i c a n t  e f fec t  on agr i -  
c u l t u r a l  p r o d u c t i v i t y  and low a g r i c u l t u r a l  p r o d u c t i v i t y  has ooened the way 
f o r  o the r  types o f  land use i n  the study area. The f i r s t  l o t s  t o  be so ld  
f o r  subdiv is ionsare located west o f  75th S t ree t  on the f l a t ,  poor ly  drained 
Class i V  land (Figure 11). This land was f l a t  enough t o  permit  houses t o  
be b u i l t ,  y e t  n o t  a g r i c u l t u r a l l y  productive. The land east  o f  75th S t ree t  
on Gunbarrel H i l l  (Class I 1  and Class 111) remains under d ry  farming, b u t  
s ince  there i s  no source o f  i r r i g a t i o n  water on Gunbarrel H i l l ,  the owners 
o f  the land might n o t  f i n d  i t  feas ib l e  t o  farm i n  the near future. Two 
l o g i c a l  p o s s i b i l i t i e s  f o r  the land if i t  were taken ou t  o f  fanning are: 
1) the land becoming p a r t  o f  a greenbel t  o r  2) i t  becoming s i t e s  f o r  sub- 
d i v i s i o n  (Campbell, 1969). 

Urban Growth and Expansion 

Present ly most o f  the land east  of 75th  S t r e e t  and no r t h  o f  White 
Rocks on Gunbarrel H i l l  i s  zoned f o r  a g r i c u l t u r e  (Boulder County, 1965). 
An impor tant  exception t o  a g r i c u l t u r a l  zoning i s  the Heatherwood Estates 
subd iv i s ion  which has been developed w i t h i n  the l a s t  3 years by Wood 
Brothers  Homes, a large bu i l d i ng  f i r m  based i n  Denver, The f i r s t  home i n  
Heatherwood was bui  1 t i n  1967 (OILaughl in ,  1970). Heatherwood subdiv is ion 
i s  emphasized t o  a greater extent  than the o t h e r  suburban developments 
west o f  75th S t ree t  (Gunbarrel Greens, I s l a n d  Greens, F l i n t l o c k  Estates, 
f o r  example) because i t  poses the g rea tes t  encroachment t h rea t  t o  White 
Rocks. Heatherwood i s  now bu i l d i ng  houses on most o f  the Southeast 4i 
Sec t ion  12, Township 1 North - Range 70 West. Th is  urban expansion may 
extend t o  less than one-th i rd of a m i l e  northwest of White Rocks w i t h i n  the 
n e x t  5 years, f o r  the land ( N k ,  NEk, Sect ion 13) has already been. pur- 
chased by Wood Brothers Homes. Land so c lose  t o  White Rocks may be occupied 
by s ingle- fami l y  residences o r  mu1 t i - f a m i l y  apartments (O'~aughlin,1970). 

Real i s t i c a l l y ,  w i t h i n  5 t o  10 years, Heatherwood may extend a m i l e  
o r  more to the no.rth and east  and, more c r u c i a l l y ,  south b the  very edge 
o f  White Rocks. Such a p ro j ec t i on  may be substant ia ted inasmuch as the 
l and  p resen t l y  occupied by Heatherwood was farmed as recen t l y  as 3 years 
ago. Subdivisions h ve expanded over 1 m i l e  eastward toward White Rocks 
i n  the  past  6 Years.! The change from d ry  farmlng t o  suburban development 



i s  s t i l l  occurring. The indication i s  that  a farmer will continue to farm 
a parcel of land while it  i s  profitable; however, i f  for  sane reason 
(lowering of wheat prices, for  example) the farmer can no longer farm, he 
must seek the best economical use of the land. I f  a real e s t a t e  developer 
of fers  a handsome r ice for  the land, i t  i s  possible tha t  the farmer will 
s e l l  (Husser, 1970 ! . An additional incentive to  se l l  would be the psy- 
chologi cal e f fec t  of the suburbs. The encroachment of suburban development 
near a farm might lead t o  the leaving of the farm, because o f  constant dis- 
ruption of normal farm ac t iv i t ies .  

Past patterns of land use are  s ignif icant  i n  understanding present 
patterns and being able to make future projections. Farming was once the 
only ac t iv i ty  nor th  and south of White Rocks. Industrial growth (IBM, 
f o r  example) i n  the proximity and the desire o f  a person to l ive  away from 
the c i t y  proper have led to the urban expansion near White Rocks today. 
Essential to  the interpretation and the understanding of these rapid and 
profound changes i s  the consideration of the expansion and growth of 
Boulder d u r i n g  the past three decades. 

Continued growth and expansion of Boulder is best understood by recog- 
nizing i t s  potential as an indus t r ia l ,  research and educational center. An 
ever-expanding Boulder employer, the University of Colorado, a t t r ac t s  and 
continues to  a t t r a c t  numerous research firms. Examples of the quality of 
research growth are  the following firms: The National Center for  Atmos- 
pheric Research, the Environmental Science Services Administration, the 
National Bureau of Standards, Ball Brothers Research Corporation, Inter- 
national Business Machines (IBM) , and others. 

Industri a1 and commercial growth is mirrored i n  population growth. 
The Boulder Chamber of Commerce pub1 i s  hes population figures from the United 
States  Bureau of the Census i n  addition t o  the i r  own population projections. 
Boulder population changes i n  the l a s t  30 years are  noted i n  Table 1. 

TABLE 1. POPULATION GROWTH, CITY OF BOULDER 

Year - Popul a t i  on 

1940 12,958 
1950 19,999 
1960 37.71 8 

1970 65,977* 

* Preliminary figure,  U.S. Bureau of the Census 
Source: Boulder Chamber of Commerce 



TABLE 2. CHANGING LAND USE I N  THE WHITE ROCKS AREA, 1941-1969 

Category 

Dry1 and F a n i  ng 

Pasture 

Developed Cropland 

Undeveloped Land 

Urban 

Recreation 

Industry  

Whi t e  Rocks 

. Percentage subtotal 

M i  sce l l  aneous Uses* 

Total  

Note: Percentages of each categorical use are shown f o r  the White Rocks 
study area o f  some 3,200 'acres surrounding the rock outcrop. Based 
on information f r o m  U.S.D.A. and A.S.C.S. ae r ia l  'photography. 

* Miscel l  aneous categories include area occupied by roads, r a i  1 roads. 
houses and.public u t i l i t y  stations. 



fi-,'-.ough Esulder has undergone tremendous growth i n  the past  30 years, t h i s  
g r x t h  i s  cot as c r i t i ca l  to  this study as the suburban expansion eas t  of 
fk-1 der in pmximi ty to  White Rocks. 

Industrial growth east  and northeast of Boulder has given impetus to 
m:identi a1 expansion i n  those directions. IBM i s  the 1 argest employer 
nGrtheast o f  Boulder and the growth of IBM has had the greatest  single ef- 
f e c t  on other industrial and rapid suburban expansion northeast of Boulder. 

When plans for  I R M n s  construction began in  March, 1965  own and Country 
Rt*:ew, 1970). the land now occupied by IRM was predominately agricul tural .  
In the early 1960s some small-scale plat t ing of subdivisions i n  the Gun- 
barrel Hill area had occurred, b u t  there  was no substantial urban develop- 
ment until a f te r  the location of the IBM,plant along the Boulder-Longmont 
Diagonal Hiqhway (Sta te  Highway No. 119). By January, 1969, the number of 
employees increased by over 2,000 to  4,350 (Town and Country Review, 1970). 

In the eastward expansion of Boulder, a sizeable land area zoned for  
industry under the name of Boulder Industrial  Park, is located approxima te1.y 
one and one-half miles east  of Boulder. A l l  industries i n  the industrial  
Park ( including Ball Brothers Research Corporati on) are  accessible from 
the subdivisions northeast of Boulder via 75th Street. I t  is clear ly o8 .u- i~s  
not a l l  employees of these industrial  areas will eventually move into sub- 
divi s i  ons northeast of Boulder; nonetheless, these growing i ndustri a1 com- 
plexes s e t  the stage fo r  further suburban expansion. 

S i t e  and s i tuat ion determine the public's choice to move into sub- 
divisions as Gunbarrel Greens and Heatherwood. For most homeowners, a major 
consideration i s  time and distance to  work. Additional impetus to  suburban 
expansion northeast of Boulder l i e s  in the aesthetic appeal of the area. 
The ~ubdivision. a re  f a r  enough away from Boulder to escape the noise and 
the t r a f f i c  problems, i n  addition t o  having a spectacular view of the F r o n t  
Range of the Rockies and the Continental Divide. Thus, a tremendous growth 
i n  urban development continues northeast of Boulder. 

The most valuable portrayal of changing land use patterns i n  the past 
three decades i s  i l lus t ra ted  by maps of land use chanqes a t  selected intervals  
f o r  h is tor ica l  and geographic perspective (Figures 14, 15, 16, and 17). 
Data f o r  changing land use is from two sources: aerial  photography (1941, 
lg55, 1963, and 1969)1 and f i e l d  reconnaissance. 

To understand changing 1 and use patterns,  percentages of di fferen t 
uses were determined from each of the four maps based on the a i r  photos f o r  
the same years by imposing a grid over each. T h i s  method results i n  acceptable 
Percentages of changing land patterns (Table 2). 

'photographs used were provided by the Boulder County Soil Conserva- 
t i on  Service and the Loncpnt of f ice  of the U.S. Agricultural S tab i l i za t i  on 
Conservation Service. 



By comparing land use changes using the four maps and the percentaqe 
change table ,  two particular patterns of change emerge. Most noticeable 

e 
i s  the growth of urban areas which occupy former agricultural  land. Less 
s t r ik ing  i s  the gradual change in agricul tural  use from less  developed agri-  
cul ture  to more grazing. T h i s  change may be the  r e su l t  of declining need 
fo r  agricultural  products to  be grown i n  this par t icu lar  area. 

Land used for  agricultural purposes and fo r  single-family residences 
const i tutes  the main uti l izatfon within the study area a t  the present time. 
The White Rocks outcrop i s  neither used fo r  agricul ture  nor for  housing, yet  
from the s c i e n t i f i c  and aesthetic viewpoint, White Rocks' most s ignif icant  
u t i l i t y  i s  as a natural,  isolated study area. 

Present Util ization of White Rocks 

In keeping with the theme of land use, an inventory of the degree of 
u t i  l i  ty  White Rocks provides the sc ien t i  f i  c and academic cornrnuni t i e s  becomes 
c r i t i c a l  i n  evaluating the worth of White Rocks as a study area. 

Appendix C ,  an annotated bibliography, l i s t s  theses qnd ather %chnl,.arly 
a r t i c l e s  written about some interest inq geologic feature o r  biota of White 
Rocks. Interviews w i t h  University of Colorado facul ty members having u t i l  ized 
White Rocks o r  having some special i n t e r e s t  i n  the area were conducted. The 
interviews provided a measure of the past  and present u t i l iza t ion  of White 
Rocks by the University. Undoubtedly, a few interested par t ies  may not have 
been contacted, but as complete a l i s t  of interviews as possible i s  found 

a 
in Appendix D. In addition, l e t t e r s  wr i t ten  by s c i e n t i s t s  and other knowl- 
edgeable individuals concerning White Rocks were generously provided (Wei ser  , 
1969, 1970). (See Appendix D f o r  a l i s t  of those submitting l e t t e r s . )  
These l e t t e r s  were written on request by Mrs. Weiser, who organized e f fo r t s  
t o  bring the problem of highway encroachment t o  the at tent ion of the Roulder 
County Long-Range Pl anning Comnission. 

The l e t t e r s  express each individual ' s  estimation of Whi t e  Rocks ' value 
as a s c i e n t i f i c  study s i te .  Those in the f i e l d  of biology emphasized White 
Rocks as being an isolated habitat  f o r  numerous plants and animals, some 
very rare. Each l e t t e r  also described White Rocks as a unique study s i t e  
accessible t o  the University. Letters dealinq more w i t h  the geoloaical forma- 
t ions praised the area for  i t s  exposed s t rat igraphy and other interest inq 
geologic features. All the l e t t e r s  s t ressed  the  need f o r  preservation of 
White Rocks. Even though they represent one point o f  view, they should be 
noted a s  knowledgeable opinions of the worth of White Rocks. 

Numerous f i e ld  trips and research projects  are conducted zt 3 h i t ~  
Rocks. From the Biology Department, a c lass  i n  insec t  taxonomy makes an 
excursion t o  White Rocks each f a l l  fo r  col lect ion pur oses. These t r ip s  
have been regularly conducted since 1956 (Gregg, 1969 ! . In  the spring of 
1969, undergraduate classes i n  physical geography beqan f i e l d  t r i p s  to  
Glhi t e  Rocks. The White Rocks f i e l d  t r i p ,  taken by some 500 students since 
l a s t  spring, hopefully will become a permanent p a r t  of the c lass  f i e l d  t r i p  
schedule. Prior to  spring, 1969, the geography f i e l d  t r i p s  did not involve 
climbing onto the rocks, b u t  viewed the south-facing c l i f f  from 75th Street.  



U n t i l  1964, a l l  underqraduate geology students took a f i e l d  t r i p  t o  White 
Rocks. About 1,000 students per  year make t h i s  t r i p .  On several occasions, 
advanced geomorphology classes have v i s i t e d  White Rocks (Bradley, 1969). 

Addi t ional  a c t i v i t i e s ,  whether they be the surrounding land use o r  the 
s c i e n t i f i c  studies a t  White Rocks, a f f e c t  the ecological  balance of a re la -  
t i v e l y  i so l a ted  natura l  area. Because natura l  study s i t e s  are  indeed rare, 
an analysis o f  some o f  the major th rea ts  t o  White Rocks must be investiqated. 

Adverse E f f e c t s  o f  Encroachment 

The analysis o f  urban encroachment i n  the White Rocks area has already 
been discussed. Some addi t iona l  adverse e f fec ts  o f  encroachment are the 
fo l lowing:  1) water and a i r  p o l l u t i o n  associated w i t h  urban and highway 
expansion; 2) trespassers and casual recreati-onists; 3) vandals and 
poachers; 4) overgrazing o f  the f loodpla in ;  5) increased runoff erosion 
above the rock outcrop; and 6) neg l igen t  use by members o f  the s c i e n t i f i c  
communi ty. 

As addi t iona l  people come t o  l i v e  i n  the v i c i n i t y  o f  White Rocks, the 
frequency o f  unconcerned i nd i v i dua l s  s t ray ing  onto the rocks increases. 
These we1 l-meaning b u t  inconsiderate rec rea t i on i s t s  leave t h e i ~  m a + k .  m 
the v e r t i c a l  and hor izontal  rock outcrops by carving t h e i r  names on and 
otherwise defacing the rocks. Beer cans, empty gun she l ls ,  and other debr is 
are depressing evidence o f  human carelessness and land po l lu t ion .  Such 
trespassing i s  comnon and on ly  ca re fu l  supervision o f  the rocks prevents 
major damage. Instances o f  vandalism inc lude  the se t t i ng  o f  grass f i res ,  
d ra in ing  an a r t i f i c i a l  reservoir ,  c u t t i n g  o f  trees and k i l l  i n g  w i l d l i f e  
(Weiser, 1969, 1970 and E r t l  , 1970). 

Explosive qrnvrth east o f  Boulder i s  accompanied by more in tens ive use 
o f  present t ranspor ta t ion f a c i l i t i e s  and the bu i ld ing  o f  new roads. The 
most recent th rea t  t o  White Rocks i s  McCasl i n  Boulevard, a proposed high- 
speed, 1 i m i  ted-access , north-south highway. No s p e c i f i c  rou te  has been de- 
signed as o f  present; however, two proposed routes ac tua l l y  touch the 
western (one proposed route) o r  t he  eastern (another proposed route) ex- 
t remi ty o f  the rock outcrop. The irrunediate and lonq-term e f fec ts  o f  t h i s  
expressway are the fol lowing: 1) d i s t u rb i ng  the animal l i f e  by noise, 
causing some animals t o  leave the  area thereby changing the ecological  
balance; 2) f i l l i n g  the a i r  w i t h  harmful exhaust (espec ia l ly  if the high- 
way were b u i l t  west of the rocks due t o  p reva i l i ng  winds) w i t h  the p oss ib l e  
l oss  o f  some species of veqetation; and 3) encouraging carelessness, 
vandalism and demand f o r  pub l i c  access by making White Rocks more v i s i b l e  
from the highway. The impending t h r e a t  t o  White Rocks posed by McCaslin 
Boulevard has been a l lev ia ted  by a recen t  decis ion made by the Boulder County 
Lonq-Range Planning Conmission on February 27, 1970. The Commission decided 
t h a t  " i f  and when the boulevard i s  constructed, the route w i l l  by-pass the 
scenic and valuable natural  area known as the White Rocks" (Boulder Da i l y  
Camera, 1 970). 

S o i l  erosion nor th  of the rock outcrop miqht u l t ima te l y  destroy the 
a e s t h e t i c a l l y  and s c i e n t i f i c a l l y  va luab le  topography by g rea t l y  speeding 
up the erosional  processes on the rocks. I f  the natura l  grass cover above 



t he  rocks were t o  be e l im ina ted  by f i r e ,  tramp1 i n q ,  o r  suburban development. 
the  Laramie outcrop would be v a s t l y  a1 t e r e d  f rom increased eros ion.  Over- 
g raz ing  on t h e  f l o o d p l a i n  has caused damage t o  the  vege ta t i ona l  h a b i t a t s  
a long the f l o o d p l a i n  by inc reas ino  eros ion.  'Through the  e f f o r t s  of land-  

@ 
owners who graze t h e i r  c a t t l e  on t h e  f l oodp la in ,  t h i s  overgraz ing  i s  be ing  
c o n t r o l  led. 

Any presence of man on \/bite Rocks a l t e r s  i t s  n a t u r a l  s ta te :  t h e r c -  
fore, even those who appreciate the  s c i e n t i f i c  and a e s t h e t i c  va lues of 
t h e  rock ou tc rop  and make f i e l d  i n v e s t i g a t i o n s  v i o l a t e  i t s  i s o l a t e d  s ta te .  
The u t i l i z a t i o n  o f  White Rocks by one s c i e n t i f i c  d i s c i p l i n e  may lessen t h e  
s tudy  p o t e n t i a l  of the area by another  d i s c i p l i n e .  Those i n v e s t i q a t i n g  the  
topography, f o r  example, m igh t  i n a d v e r t e n t l y  t rample  t h e  vege ta t i on  o r  f r i g h -  
t en  animals. Such incornpatable f i e l d  s t u d i e s  shou ld  be c a r e f u l l y  avoided. 
Compared t o  the  o the r  t h rea ts  fac ing  White Rocks, and cons ide r ing  t h e  u t i l  i t a r -  
i a n  purpose o f  such excursions on to  White Rocks, danaqe f rom the  s c i e n t i f i c  
c o m u n i  ty i s  t h e  l e a s t  o f  the  th rea ts .  Concerned and knowledgeable i n d i v i -  
dua ls  a r e  most l i k e l y  t o  respect  t he  va lue  o f  t h i s  n a t u r a l  area. 

\ l h i t e  Rocks i s  d e f i n i t e l y  a f f e c t e d  by t h e  surrounding l and  use changes. 
Tllese changes from a g r i c u l  t u r e  t o  u r b a n i z a t i o n  pose a  t h r e a t  t o  i t s  i s o l a t e d  
s t a t e ,  i t s  importance as a  study area and i t s  s c i e n t i f i c  and a e s t h e t i c  va lue.  
S c i e n t i s t s ,  because of the i nc reas ing  use of \!hi t e  Rocks 5rp. i-mwt yss%?, 
a r c  becoming more aware o f  i t s  importance - thereby  ga in ina  more of an ap- 
p r e c i a t i o n  o f  the area. Concerned i n d i v i d u a l s ,  th rough an h i s  t o r i  c a l  per -  
s p e c t i v e  o f  l a n d  use change must a t tempt  t o  f o r m u l a t e  steps t o  preserve White 
Rocks f o r  f u t u r e  s c i e n t i f i c  use. 



CHPPTER IV. CONCLUSIntlS AND RECOMMENDATIONS 

Helen Louise Young 

Expansion of urbanization into former agricultural  land i s  not a unique 
s i tua t ion ,  nor i s  the encroachment of man in to  isolated natural areas. The 
dilemma facing White Rocks i s  mirrored in thousands of other natural s i t e s  
throughout the country. 

The most important decision to  be made i s  whether White Rocks should 
be preserved i n  i t s  natural s ta te .  On the basis of investigation of per t i -  
nent 1 i t e ra ture ,  interviews w i t h  par t ies  kno wledgeable of i t s  value, and 
f i e l d  examinations, the answer t o  the query must be an  equivocal "Yes." 
White Rocks i s  unique geologically and biologically and i t s  loss  as an 
accessible study area would be a tragedy. Not only should White Rocks be 
preserved as a natural study s i t e ,  but as an area of extremely 1 imi ted 
access even f o r  sc i en t i f i c  purposes and aes the t ic  enjoyment. Ideal ly, 
u~per -d i  vi sion-course universi t y  f i e ld  laboratory t r i p s  and facul ty and 
graduate students should have access t o  the area f o r  s c i e n t i f i c  uti 1 i zation. 

The next problem i s  a geoqraphic delimitation of an adequate buffer 
zone t o  protect White Rocks ' isolat ion as i t  ex i s t s  today, Bearinq i n  mind 
the present land patterns (Figure 17), the following buffer zone i s  pre- 
sen ted wi t h  i t s  geographical baundari es : 

1. Northern buffer zone - suburban development should remain 
a t  l eas t  one-quarter t o  one-half mile north o r  the rocks. 
A vegetation buffer should remain between housing and the 
rock outcrop t o  minimize erosion on the slopes north of 
White Rocks and the rock outcrop. 

2. Southern buffer zone - the floodplain of North Boulder 
Creek provides an excellent natural buffer. 140 exten- 
s ive  urban development can be allowed on the floodplain 
according to  county zoninp regulations. Gravel p i t s  
along the floodplain near the bluffs should be prohibited 
because of aesthet ic  damage. 

3. Eastern buffer zone - land eas t  of the study area which 
stops a t  the prominent f a u l t  and the disapoearance of the 
Laramie outcrop i s  rugged te r ra in  presently used fo r  
grazing. No development should come closer  than one-ha1 f 
mile to  the eastern end of the rocks. 

4 .  Western buffer zone - any residential  development should 
be a t  leas t  one-quarter mile t o  one-half mile west of the 
rocks. Development west of the rocks should be especially 
discouraged due to  the prevailing winds blowing pollutants 
toward Whi t e  Rock. 



Precise limitation of a buffer zone tha t  protects White Rocks i s  d i f f i -  
c u l t ,  for  an intimate understanding of the area's del ica te  ecol oqical ha1 ance 
i s  necessary. Interwoven w i t h  the ecological balance a re  the soci a1 nrobl ems 
and the lega l i t ies  of chanqing land use, zoninq, and industr ia l  expansion. 
Real i s t i c a l  ly,  a future projection of what happens to the land surroundina 
White Rocks and what feasible steps to save i t  (working within qiven possibi- 
1 i t i  es )  must be considered. 

Recommendations 

To provide the most feasible ,  ye t  assured method of preserving White 
Rocks for  future generations, the fo l l  owi nq  recomnendati m s  should be con- 
sidered: 

_I.. 

1. Continua tion of present agricultural  zoning f o r  lands 
immediately north of tlhi t e  Rocks; therefore,  the County 
Commissioner's Zoning Board should not a1 low residential  
zoning to  the edqe of the rock outcrop. 

2. Cooperation from real es ta te  develo e r s  such as blood 
Rrothers (developers of Heatherwood ! must be sought to  
prevent extremely close encroachment and to  aid i n  pre- 
servation of a buffer between Heatherwood and White 
Rocks. 

3.  Industrial development alonq the floodplain a t  t h e  base 
of the c l i f f  must be prohibited f f  White Rocks i s  to 
have i t s  greatest  u t i l i t y .  Gravel p i t s  could be re- 
s t r ic ted  by the County's not granting use permits for  
the i r  location a t  White Rocks. 

4. Close and continuous supervision of White Rocks should 
be provided to reduce the threat  of vandalism. Mrs. 
Weiser's 1 iving near the outcron presently contributes 
to  the supervision. 

5. The wills of the property owners of White Rocks should 
provide for  t ransfer  of the i r  property ( a f t e r  t h e i r  o r  
the i r  heirs death) t o  a conservation foundation which 
could preserve White Rocks i n  perpetuity. Mrs. Weiser 
plans to  arrange such a provision. 

6. Encouraging legis lat ion to deal w i t h  legal problems of 
preserving natural areas. If  White Rocks were obtained 
as par t  of a green be1 t program, by an educational i n -  
s t i t u t ion  or a conservation organization, there should 
be legal means to  r e s t r i c t  public access i n  perpetuity. 
A t  present, i f  White Rocks were in  public ownership, 
there i s  no legal way to r e s t r i c t  pub1 ic  accessibi l i ty .  



7. Conservation tax  easement, p r c fe ren t i  a1 assessment ( t he  valua- 
t i o n  of roper ty  on the basis o f  present, ins tead o f  po ten t i a l  
land use f , o r  o ther  tax advantages should he o f fe red  the 
owners o f  White Rocks t o  encourage i t s  preservat ion as a  
natural  area. 

8. Consideration and respect  must be given the area by those 
u t i l i z i n g  White Rocks f o r  any purpose. The value, uniqueness 
and del icacy o f  the  area shbuld be made known t o  those enter ing 
White Rocks. 

An assessment and analysis o f  the q u a l i t y  o f  White Rocks as a study 
area - what i t  o f f e r s  i n  aesthet ics  and s c i e n t i f i c  value - and an under- 
standing of the land use changes over t ime enables a  more v a l i d  o ro jec t ion  
o f  what may happen t o  White Rocks. White Rocks' physical  uniqueness i s  
i r replaceable.  I t s  importance stems from i t s  having been re1 a t i v e l y  i so -  
l a t ed  and i t s  having become a haven fo r  seldom-seen p lan ts  and animals. 
Adding t o  i t s  importance are the geoloqical st ructures,  which m e r i t  obser- 
va t ion  and research. Hopeful ly, the f o res igh t  and coonerat ive e f fo r t s  of 
i nd i v i dua l s  concerned w i t h  p ro tec t i ng  the environment w i  11 assure the per- 
petuat ion o f  White Rocks as a  t r u l y  unique natura l  area., 
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APPENDIX A 

FLOM FOUND AT WHITE ROCKS a 
AS RECORDED BY THE 

UNIVERSITY OF COLORADO MUSEUM HERBARIUM 

L i s t i n g  i s  by family, genus and species. 

A1 ismacaea 
Sagi t t a r i a  l a t i f o l  i a  W i l  l d .  

Anacardi aceae 
Rhus glabra L. 
K . r T E E Z € a  Nutt. ex. T. & G. - 

Ascl epi  adaceae 
Asclepias v i r i d i f  l o ra  Raf. 

Betulaceae 
Betula f on t i na l  i s  Sarg. 

Cruci ferae 
Choris ora t e n e l l  a DC. 
h aspi awense L. + 

Cyperaceae - .  Carex h e l i o  h i l a  Mack 

n u h u s  Torr. 
h e x u s  M c h l .  
E l e ~ c ~ a r T s ~ m a c r o s t a c h  a 
SCI rpus m i  d - - T - A s  crocar us 

B r i  tt. 
1. 

Euphorbiaceae 
Boraqinaceae Chameasyce fend le r i  (T&G) Small 

C. m i  s s u r i c m ~ h i n n e r s  
Epho rb ia  marqina t a  Pursh 

Fumariaceae 
Corydalis aurea N i l  1 d. - L i  thospermurn i nc i  sum Lehn. 

Cam~anul aceae Grami neae 
A ro  ron dasystachum (Hooker) 
+r 

Triodani s 1 eptocarpa (Nutt. ) 
Nieuwl . A. qerard i i  Vitman 

Ei s ti da ' basi ramea En 
m r i a n a  Steud. 
Buchloe d a ~ t y f o i d e s  ( 
T E ' T r n a  nn 

T. p e r f o l i a t a  (L.) Nieuwl. - 
Ctlenopodiaceae 

A t r i  l e x  canescens (Pursh) 
--Ti&- 

lmann 

t t . )  

Eurot ia lanata (Pursh) Moq. - 
Commel i naceae 

~ a l a k v i l f a  l o n  i f o l i a  (Hook.) 
Scribn. i n  -+- Hac 

O r  zo s i s  hymenoides (R.&S.) -Hk Tradescantia occ identa l is  
(B r i t t . )  Symth 

Poa sandber ii Vassey 
~ u c c h t t a l l  iana ( ~ c h u l  t.) 

H i  tchc. 
Com~osi tae 

kr temisia f i l i f o l i a  Torr. 

i nners 

S t i  a comata Tr in .  & Ru r. 
&a octo f lora  (Walt.! Rydb. 

Hydrochari taceae 
Elodea canadensi s M i  chx. 

H meno a us f i l i f o l i u s  Hook. 
d k d % h o r i o i d e s  L. 
-a+) c .A .ky  
Machaerantheraanacetifol i a  

(H.B.K. 1 Ness 

Labiatae 
Monarda pec t ina ta  ~ u t t .  

Leguminosae 
A ios  americana Medic. 
7%- s ra  alus drummondi i Doug1 . i n  * Sol idaqo m i  ssouriensis Nutt. 



Lcgumi nosae (con t i  nued) 
A. ser ico leucus A. Gray 
Lathyrus po I ymorphus Nut t .  
Lupinus pus1 I I us ~ u r s h  

ser rcea N;tt. 
OP o r a  nu-na B, L. 

Turner  
Thermopsis rhombi fo l  i a  Nut t .  

ex Rich. 

Lemnaceae 
Lemna minor L, -- 

Loasaceae 
Mentzel i a  a1 b i c a u l i s  Dougl. 

ex. H O O ~ .  
M. nuda (Pursh) T.RG. -- 

Onagraceae 
Gaura coccinea Nut t .  ex - 

Purs h 
Oenothera a l b i c a u l i s  Pursh 
0. brachycarpa A, Gray - 

Orobanchaceae 
Orobanche f a s c i c u l a t a  Nut t .  

Oxal idaceae 
O x a l i s  s t r i c t a  L. 

Pinaceae 
Pinus ponderosa Dougl. ex - 

Laws. 

Pol emoni a c ~ a e  
Ipomopsis l a x i  f l o r a  (Coul t e r )  

V. Grant 

Pol yqona ccae 
E r i  onunl annuum Nutt .  
e m  rarnosissimun~ Michx. 

- 

Polypodiaceae 
Asplenium trichomanes L. 

s lenium adlantum-nlgrum L, 
t b e s  t e e i  Moore 

Nyc taginaceae 
Abronia f r a  rans Nut t .  ex Hook. 
Ox ba hus +- i n e a r i s  (Pursh) 
*n 

Ranuncu 1 aceae 
Ranunculus cymbalar ia Pursh 

Rosaceae 
Arnelanchier utahensis Koehna 
P o t e n t i l l a  a n q l i c a  Leacharding 
Prunus v i r q i n l a n a  L. 
Rosa arkansana P o r t e r  - 

Scrophular iaceae 
L i n a r i a  texana Scheele 
Penstemon a n q u s t i f o l i u s  Nutt .  
P. secundi f 1 orus Bentham - 

Sol anaceae 
Ph s a l i s  v i r q i n i a n a  M i l  1. d- o anum americanm M i l  1. 
S. sarachoides Sendt. ex Mart - 

lllmaceae 
Cel t i s  o c c i d e n t a l i s  L. - 

Umbel 1 i f e r a e  
Cymopterus acaul i s  (P i r sh )  Raf. - 

V i o l  aceae 
V i o l  a pap i  1 ionacea Purs t~  - 

Ilrti caceae 
P a r i e t a r i a  pcnnsyl vanica Fluhl . 

ex wim. 



APPENDIX B 

FAUNA FREQUENTLY SIGHTED AT WHITE ROCKS 

Bi rds - 
Scient i f ic  Name Comnon Name 

Ardei dae 
Ardea herodi a s  
Nycti corax nycticorax 

Great blue heron 
Bl ack-crowned night heron 

C haradri i nae 
Oxyechus voci ferus K i  1 1 deer 

Col umbi dae 
Rock dove 
Western mourning dove 

Columbia 1 i via 
~ e n a i d u r a X E w  ra 

Corvidae 
. Pica pica - American magpie 

Falconinae 
Fa1 co sparveri us Sparrow hawk 

Frinqill idae 
Mountain song sparrow 
Lazul i bunting 

t&l ospi za me1 odi a 
Passerina amoena 

Icter idae 
Thick-billed redwing ' 
Bullock's or io le  
Western meadowl ark 
Ye1 1 ow-headed bl ackbi rd 

Aqel aius phoeniceus 
Icterus bullocki 
Sturnel 1-ta 
~anthocepha ?- us xanthocephal us 

Phasianidae 
Phasianus col chi cus R i  ng-necked pheasant 

P i  c i  dae 
Asyndesmus 1 ewis 
Col aptes cafer 

Lewis ' woodpecker 
Red-s hafted f 1 i cker 

S tri gi dae 
Bulbo virqinianus Great horned owl 

Tytoni dae 
T y t o  - alba Barn owl 



Animals 

S c i e n t i f i c  Name 

Canidae 
Canis la t rans  
~ s - m i r  - 

Cas to r idae  
Castor canadensis - 

Cervidae 
Odoco 11 eus hemi onus 

C r i c e t i  dae 
Onda t r a  z i  beth i  ca 
Pe*omyscus boy1 e i  
P leuco us 
l? - d t u s  

Geomyi dae 
Geomys bursar ius 

Lepor i  dae 
Le us ca l i f o rn i cus  

v1 agus n u t t a l l i  ?+l 

Sci ur idae 
C i t e l l u s  va r ie  atus 
=rn+ 

Eu tamias uadr i v i  t t a t us  
R X E - f *  

Common Name 

Coyote 
Red fox  

Beaver 

N l e  deer 

Great P la ins  muskrat 
Brush mouse 
Whi te- footed mouse 
Deer mouse 

P la ins  pocket gopher 

B l a c k t a i l  j ack rabb i t  
Mountain c o t t o n t a i l  

Rock s q u i r r e l  
Th i r teen- l ined ground 

s q u i r r e l  
Colorado chipmunk 
Rockchuck (Yel low-bel ly  

marmot) 



APPENDIX C 

SELECTED BIBLIOGRAPHY OF WORKS RELATING TO WHITE ROCKS 

Bioloav 

Beidleman, Richard G. "The Vertebrate Ecology o f  a Colorado Pla ins  Cotton- 
wood River  Eottorn." Unpubl i s  hed MA thesis,  Un ive rs i t y  o f  Colorado, 
1948. 

A f i e l d  study o f  a cottonwood r i v e r  bottom vertebrate hab i t a t  
along Boulder Creek about two miles upstream from White Rocks. A 
1 i s t  of the observed fauna was compiled and the same species are 
' l i k e l y  t o  be found along Boulder Creek a t  the base o f  White Rocks. 

Byars, Loren F. "An Ecological Study o f  the Ants o f  the P la ins  Region of 
Boulder County, Colorado." Unpublished MA thesis, Un ive rs i t y  of 
Col orado, 1936. 

A desc r ip t ion  o f  the co r re la t ions  between the ant  fauna of a 
compact b u t  ecologi  cs l  l y  var ied  area and i t s  topography. Whi t e  Rocks 
was one o f  f i v e  study s i t e s  f o r  c o l l e c t i o n  o f  specimens. 

Weber, W i l l  iam A. "The Flora o f  Boul der County Colorado." Unpubl i shed 
two v o l  ume work sponsored by Biology Department and the Un ive rs i t y  of 
Colorado Museum, 1949. 

A two-volume work which includes a key t o  the  f l o r a  o f  Boulder 
County and a l i s t  o f  a l l  p l an t s  co l lec ted  as p a r t  o f  the Un ive rs i t y  o f  
Colorado Museum co l lec t ion.  White Rocks was a f a v o r i t e  col l e c t i o n  
s i t e  and about 90 d i f f e r e n t  species o f  p lan ts  were found there. 

Geol ogy 

Emnons, Samuel F., Whi tman Cross and George H. Eldridge. "Geology of the 
Denver Basin i n  Colorado,' Uni ted States Geological Survey Monoqram 
27. 1896. 

An e a r l y  study o f  geology i n  the Denver Basin. Mention i s  mde  
of the s t ra t ig raphy  and the coal seam a t  Whi t e  Rocks. 

Fenneman, N.M. "Geology o f  the Boulder D i s t r i c t ,  Colorado," Uni ted States 
Geol og i  ca1 Survey B u l l e t i n  265, 1905. 

A geo log ica l  study o f  about a 15-mile rad ius o f  Boulder, Colorado. 
The o r i g i n a l  purpose o f  t f l i s  r epo r t  was t o  f i n d  petroleum i n  paying 
quan ti t ies .  White Rocks was men ti oned as having excel 1 en t exposures 
Fox H i l l s  and Laramie, 



Fenske, Paul Roderick. "The Origin and Significance of Concretions." Un- 
pub1 ished PhD dissertation, University of Colorado, 1963. @ 

A description of the Fox Hil ls  and Laramie stratigraphy i n  the 
vicini ty  of Boulder and an investigation of the concretions found in 
these formations. Special reference i s  made to concretions found in  
the White Rocks area. 

tlayes , John R. "Cretaceous Stratigraphy of Eastern Colorado." Unpublished 
PhD dissertation, Uni versi ty of Colorado, 1950. 

A report of the Cretacous stratigraphy of part  of northeastern 
Col orado, sou theastern Wyoming and the southwestern corner of Nebraska. 
As part  of the overall s t ra t iqraphic study, the Fox Hil ls  and Laramie 
forrnations were examined a t  outcrops. White Rocks was one of the s i t e s  
for  study o f  these formations, 

Henderson, Junius. "Cretaceous Formations of the Northeastern Colorado 
Plains ," Colorado Geoloqi cal Survey Bull e t in ,  XIX, 1920. 

Purpose i s  determination of the s t ra t igraphic  position of north- 
eastern Colorado coal beds. A l i s t  of f o s s i l s  found near a f a u l t  a t  
White Rocks i s  included i n  the work. 

Horner, Wesley Pate. "The Fox Hil ls  - Laramie Contact i n  the Denver Basin." 
Unpublished MA thesis,  University of Colorado, 1954. 

A study of the Fox Hills - Laramie contact i n  s ix  major outcrops 
i n  the area east  of the Front Range f o o t h i l l s ,  including White Rocks. 
This thesis proposes a change in the previously defined contact be- 

a 
tween the two formations. The study was based on evidence from t h i n  
sections, s ize analysis,  measured sections and f i e l d  observation. 

Parkinson, Lucius James J r .  "Geology of an Area East of Boulder, Boulder 
County, Colorado." Unpublished MA thesis, University of Colorado, 
1956. 

T h i s  thesis maps the structural and areal geology of an area 
e a s t  of Boulder and re la tes  the local s t ructures  to  regional structure.  
Special attention was given to fau l t s .  Four north-trending f au l t s  
i n  the White Rocks area were mapped. 

Geography 

Netoff, Dennis Ivan. "Polygonal Jointing i n  Sandstone Near Boulder, Colorado. " 
Unpublished MA thesis,  University of Cof orado, 1970. 

Master's thesis describing the nature of the polygonal jo in t  
patterns found i n  the upper Laramie sandstone. Through f i e l d  work done 
on the turtlebacks,a hypothesis was formulated as to  their origin. 

Young, He1 en Louise, "White Rocks : Soci a1 , Cultural , and Land Use Changes 
Affecting a Natural Area," Unpublished MA thesis, University of Colorado, 
1970. @ 

MA thesis describing e f fec t  of urban growth on this natural area. 
Evaluates the potential uses of the area and recommends steps to  be 
taken to  preserve i t s  unique quality. 
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APPENDIX 0. 

LIST OF INDIVIDUALS CONTACTED THROUGH INTERVIEWS 
AND SUBMITTING LETTERS AS TO THE VALUE OF WHITE ROCKS* 

Position or  In teres t  

Bock, Carl E. 
( interview) 

Assistant Professor of Biology, 
Uni versi t y  of Colorado 

Bradley, Will iam C. Professor of Geology, Unl versi ty 
(interview) of Colorado 

Crow1 ey, Lawrence D. Science Teacher, Boulder Pub1 i c 
( l e t t e r )  Sc hoo 1 s 

Gre g, Robert E. Professor of Biology, Uni versi ty 
Tl e t  t e r  and i n tervi ew) of Colorado 

Kroeck, William F. 
( l e t t e r )  

Lon ley,  Warren W. 
? l e t t e r )  

Graduate Student, Department of 
Geography, Uni versi ty of Colorado 
Professor of Geology, UnS versi ty 
of Colorado 

MacPhail, Donald 0. Professor of Geography, Uni versi ty  
( l e t t e r )  of Colorado 

Netoff, Dennis I. 
( l e t t e r )  

Rodeck, Hu o G. 
Cletter 3 

Shushan, Sam 
( l e t t e r )  

Graduate Student, Department of 
Geography, Uni vers i t y  of Colorado 
Professor of Natural History and 
D i  rector  of the Museum, Universi ty 
of Colorado 
Associate Professor of Biology, 
Uni vcrsi ty  of Colorado 

Thorne, Oak1 eigh I1 President and D i  rector ,  Thorne 
( l e t t e r )  Ecologi cal Foundation 

Weber, Nil liam A. Professor of Natural History and 
( l e t t e r  and interview) Curator of Museum Herbari urn, Uni ver- 

s i  ty of Colorado 
Weiser, flartha R. 

(interview) 
Landowner and Resident of White Rocks 

Willard, Beatrice E. V i  ce-President, Thorne Ecologi cal 
( l e t t e r )  Foundation 

Williams, Olwen Professor of Biology, University of 
( l e t t e r )  Colorado 

* Letters  a r e  in  possession of Mrs. Martha K. Weiser, Boulder, Colorado. 
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FOREWORD 

This repo r t  on t h e  Wonderland take a rea  is one of th ree  undertaken by 

the  Department of Geography a t  the  University of Colorado f o r  t he  City of  

Boulder, The project  w a s  i n i t i a t e d  by t he  s tudents  and facu l ty  of Geography 

540, Land U s e  Seminar, as a research study. Its purpose i s  t o  provide in- 

formation f o r  c i t y  and county o f f i c i a l s  and concerned c i t i z ens  t o  a s s i s t  

them i n  planning the future  development o f  t h e  City and County of Boulder. 

Payments of expenses and fo r  mater ia ls  f o r  t h i s  repor t  were made 

possible  by a g ran t  from t he  City of  Boulder. The pro jec t  was car r ied  out 

through f i e l d  invest igat ion and l i b r a r y  research by t h e  students. 

The study group would l i k e  t o  thank the  following people who provided 

very helpfu l  ass is tance and comments f o r  our study: 

Sanford Gladden, Boulder Historian 

Paul Skwiot, Ci ty  Land Off icer ,  Advisory C o m m i t t e e  on Open Space 

Tom Powell, Assistant  Wildlife Researcher, Colorado Division of  

Wildlife 

Libby Goodwin, Boulder County Park Planner 

Doug Tiefe l ,  Boulder County Plannfng Office, Seminar Par t ic ipan t  

Special  thanks t o  t he  personnel i n  the  County Assessor's and Records 

Department f o r  t h e i r  patience and help  during our  long hours researching. 

Thanks a l s o  t o  Mary Axe f o r  typing t h i s  repor t ,  A f i n a l  note o f  thanks t o  

Professor Donald D. MacPhail for h i s  d i rec t ion  and encouragement i n  t he  re- 

search and preparation of t h i s  report .  

The opinions expressed herein represent so l e ly  t h e  conclusions of  



iii 

the  students  in  the  seminar. Their viewpoints  do not  n e c e s s a r i l y  reflect 

those o f  the University of Colorado, o f  the  Geography Department, or of 

. . 
the C i t y  of Boulder, 



LOCATION MAP MAP NO. 1 

0 WONDERLAND LAKE & 
SCALE IN MILES 





PART I 

ENVIRONMENTAL SURVEY 

Wonderland Lake i s  located  i n  Sect ion 13,  Township 1 North, Range 71 

West of t h e  6 t h  P.M. The Boulder a r e a  is c l a s s i f i e d  c l i m a t i c a l l y  a s  a semi- 

a r i d  i n t e r i o r  c o n t i n e n t a l  type. Geographically, t h e  s u b j e c t  proper ty  i s  

l o c a t e d  immediately east o f  t h e  Boulder Hogback, where t h e  t e r r a i n  rises 

dramatical ly.  The lower h a l f  of t h i s  s t e e p  s lope  is genera l ly  t r e e l e s s .  

The vegetat ion is described i n  t h e  b i o l o g i c a l  r e p o r t  o f  t h e  area. Near t h e  

t o p  of t h e  hogback are a f e w  single-farnily residences.  The relief of  the  

e a s t e r n  s lope  o f  t h e  hogback is comprised o f  small p a r a l l e l  r idges  and val- 

leys. This is due t o  e ros ion ,  weathering and runoff  down t h e  slope.  

South of Wonderland Lake, open space s e p a r a t e s  Leach and Arnold's 

Linden Park Subdivision from t h e  lake by approximately 1300 f e e t .  Residence 

development appears t o  be nea r  completion, and Leach and Arnold are planning 

no more new s i t e s  i n  t h e  immediate area. The i r  p lan  is t o  leave t h e  a r e a  

surrounding t h e  lake  na tu ra l .  This open space,  with t h e  exception of  a f e w  

trees, is genera l ly  rocky, h i l l y  grassland.  

On t h e  e a s t  end o f  t h e  lake  t h e r e  is an ea r then  dyke which was b u i l t  

t o  increase  t h e  depth of t h e  lake. The e a s t  s i d e  drops r a t h e r  s t e e p l y  i n t o  

a g u l l y  t h a t  continues t o  drop i n  e leva t ion  u n t i l  it runs i n t o  Broadway. 

The present  land use o f  t h i s  va l l ey  is grazing f o r  horses.  To t h e  south o f  

t h i s  v a l l e y  a r e  seven residences along Quince Avenue. 

North o f  t h e  va l l ey  are single-family res idences  on Utica and Union 

Avenues. These areas very gen t ly  s lope  eastward toward Broadway. Imnedi- 

a t e l y  t o  t h e  nor th  o f  t h e  lake around the  shore l ine  are two single-family 

residences. According t o  one o f  t h e  r e s i d e n t s  nea r  t h e  l a k e ,  t h e  water 



l eve l  o f  Wonderland is present ly  a t  an all-time low. contributing f ac to r s  

t o  t h i s  s i t ua t i on  are  a high evaporation r a t e  and very l i t t l e  run-in. Be- 

s ides  the  na tu ra l  water l e v e l  i n  the  a rea  t he  only method o f  gaining water 

appears t o  be through S i lve r  Lake Ditch, seepage, and ~ r e c i p i t a t i o n .  It 

is  sa fe  t o  assume tha t  there  is  not enough runoff from snow and r a i n  from 

the mountains t o  sus ta in  an adequate water level .  Apparently S i lve r  Lake 

Ditch Company holds water r i g h t s  t o  S i lve r  Lake Ditch. In  t he  pas t ,  water 

has been deterred before crossing i n t o  the  subject  property ( a t  point  A on 

drainage map). 

Presently,  there  are only a few inches of water i n  the  di tch and its 

flow is l i gh t .  Point C of the  drainage map shows the  only present source 

of water in take by the  lake. This in take is due t o  the  e f f o r t s  o f  Rex A. 

Scot t  who l i v e s  near  t h e  lake. H e  is diver t ing some of  t h e  di tch water 

through a s m a l l  three-inch pipe. So it is evident t h a t  there  is not  enough 

water t o  sus ta in  a high, normal water l eve l ,  s ince a t  t h e  present time 

there is no water running out  o f  the  lake. 

Present access t o  Wonderland is very poor. Other than through pr i -  

vate property t o  the  north,  t he  only o ther  t r u e  access points  are  located 

a t  the  in te rsec t ion  of Quince Avenue and a pr ivate  north-south road f r c m  

t he  Leach and Arnold Subdivision. 

GENERAL GEOLOGY 

Geology of the  Boulder area  can be considered t he  result of  th ree  

major s tages  of development, F i r s t ,  t he  a rea  was a broad, near ly  f l a t  

surface composed of Boulder Creek granodiorite. On t h i s  surface t h e  sedi-  

mentary rocks were deposited t o  a depth of  several  thousand feet .  Second, 



the  present f ront  range was fonned by a broad u p l i f t  o f  the  sedimentary 

uni ts .  Third, the  sedimentary racks forming t h i s  arch w e r e  s t r ipped away 

by erosion,  exposing the gran i te  core and leaving s teep ly  dipping sediment 

on each flank of the  upward area. Bedrock i n  the Wonderland Lake area 

cons is t s  e n t i r e l y  of  these sedimentary rocks. 

Wonderland Lake is  located i n  Section 13, Township 1 North, Range 

71 West of t he  6th P.M. The area  is geographically located immediately 

e a s t  of the  Boulder Hogback and var ies  i n  a shor t  distance from an eleva- 

t i on  of 5,560 f e e t  t o  an elevation of approximately 6,120 feet .  This 

sharp rise is an expression o f t h e  eastern s ide  of the  Dakota Hogback 

which is composed of erosion r e s i s t a n t  inter-bedded un i t s  of  sandstones 

and shales  dipping s teeply east .  The extreme western portion o f  the  area 

lying between Wonderland Lake and the  Dakota Hogback is underlain by the 

Benton formation while the remainder of t he  property i s  underlain by the 

Niobrara and the  lower portion of the  Pierre  formations. These geologic 

un i t s  are composed predominantly of a dark grade f i s s i l e  shale containing 

a considerable amount of  expansive clays. Due t o  the  incompetency o f  the 

shale  u n i t s  and the  dip slope t o  the  w e s t  of  Wonderland Lake, several  land 

slumps have occurred i n  the past. One of the  major slumps i n  the  area is 

immediately west of Wonderland Lake and encroaches almost on the  lake it- 

self. The area has a t h i n  mantle of a l l u v i a l  debris  and weathered mate- 

i a l .  

So i l s  

There is no w e l l  developed s o i l  p rof i le  i n  t h e  Wonderland Lake 

area. Such s o i l  a s  does e x i s t  i s  composed of:  
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1. A t h i n  mantle of upland te r race  gravels;  

2. A poorly s tored assemblage of Detr i tus  which has or iginated from the  

d ip  s lopes  t o  the  w e s t ;  and, 

3. P a r t i a l l y  wetted and decomposed P ie r re  shale. . 
The Pier re  shale contains modest amounts o f  expansive clays. How- 

ever, the  Benton formation which comprises the  dip slope t o  the w e s t  of 

the  Wonderland Lake contains a high percentage of swelling clays. In ad- 

di t ion t o  the swelling problems associated with these expansive clays,  the  

s o i l  of Wonderland Lake area is highly alkaline.  White deposits  o f  a l k a l i  

can be seen i n  almost a l l  s u r f i c i a l  depressions. 

On the bas i s  of  information presented here,  the major consideration 

a t  t h i s  s i t e  w i l l  be the  slope s t a b i l i t y .  A t  t he  present time, i n  t h e i r  

na tura l  s t a t e  t he  s lopes  may be considered e n t i r e l y  s a fe  and stable.  How- 

ever, extreme care w i l l  be necessary i n  a l l  cu ts ,  fills, slope angles, and 

drainage associated with developing poten t ia l s  i n  t h e  area. Special  con- 

s idera t ion  should be given t o  foundation design f o r  a l l  s t ructures .  

The presence of  highly a lka l ine  material should be considered before 

i r r i g a t e d  landscaping of the area surrounding, as i r r i g a t i o n  tends t o  con- 

centrate  t he  a l k a l i  a t  the  surface with the n e t  result t h a t  the  lawns and 

shrubs would be destroyed. Sheet waste and l o c a l  drainage of  the  area sur- 

rounding the  lake may concentrate mineral contaminants i n  the  lake i t s e l f  

which may be detrimental t o  life. 

BIOWGIC EVALUATION 

Wonderland Lake is located within the P la ins  Grassland regional eco- 

system jus t  below the  Grassland-Lower Montane ecotone. The vegetative 



(@its which occur are bas ic  s t r u c t u r a l  responses t o  c l imat ic  control. 

This area  has been act ively  influenced by man i n  t h e  f o m  of  grazing,  

building,  e t  ce te ra  , which produces a def in i te  sociological  response o f  

the  vegetation, but always within the  range of regional  c l imat ic  control. 

Because the  study a rea  encompasses more than t h e  lake i t s e l f ,  a separation 

i n t o  physiographic un i t s  should be helpful .  

Surrounding Uplwd 

This area  is found mainly t o  t h e  south and west of the  lake. Mixed 

grasses and herbs preva i l  including grama grass  (Bouteloua spp,) and buf- 

fa lo  grass  (Buchloe spp.). Moderate t o  occasional occ-nce of yucca 

(Yucca glauca Nutt. ) and pr ick ly  pear cactus (Opuatia raf inesquei  Engelm. ) - 
w a s  noted. No attempt was made t o  iden t i fy  t h e  herbs as most were i n  the  

post-flowering condition. A high percentage, however, were within t he  

@ m i l y  Cmpasitae. P ~ i c k l y  l e t t uce  ( lac tuca  s ca r io l a  I.) was in profusion 

west of the lake. This i s  an introduced weed associated with soil disturb- 

ance. No unusual associations were noted in t h i s  area. 

Eastern Drainage 

This area  e x i s t s  below and e a s t  of t h e  lake dam and extends t o  

Broadway. The s ides  of the  drainage have been very heavi ly  grazed and 

of fe r  no pa r t i cu l a r ly  i n t e r e s t i ng  features.  A t  t h e  base o f  t h e  d a ,  a 

subs tan t ia l  growth of sandbar willow (Sal ix  - spp. ) is evident. Left alone, 

it should continue t o  spread ea s t e r ly  along t h e  drainage. 

The Lake Dam 

This narrow band which forms t h e  eas te rn  edge o f  t he  lake is domi- 

nated by fairly mat- willows (Salix - spp, 1. I n  addit ion,  a mixture of 



forms of mosses and crustose l i chens  w e r e  found sca t t e r ed  throughout t he  

area. The aquat ic  vegetation,  owing t o  t h e  shallow condition of t he  lake 

and r e su l t an t  high degree of  photosynthesis, i s  r a t h e r  p r o f b e .  These 

p a r t i c u l a r  fliora should be given g r e a t e r  s tudy i n  t h e  nea r  fu ture ,  but a t  

present t he  exper t ise  of the  study group does not allow f o r  t h i s .  

Fauna 

The animal l i fe  o f  t he  a r ea  is qu i t e  d ive r s i f i ed  and r e l a t e s  t o  t h e  

varied micro-environment and the  c rea t ion  o f  many niches. Mammals such a s  

t h e  mule deer (Odocoileus hemionus), m d  fox (Vulpes fulva)  , b l a c k t a i l  - 
p r a i r i e  dog (Cynomys ludovicianus), and muskrat (Ondatra z ibethica)  have 

been noted i n  t h e  study a rea  after only a few days of observation. It i s  

very l i k e l y  t h a t  an in-depth study w i l l  i nd ica te  more. 

The avian l i f e  o f  the  a rea  is a s  abundant a s  it is divers i f ied.  

The aquat ic  s e t t i n g  of t h e  area  provides a magnet in the  s emi -a id  Boulder 

region f o r  many species  o f  waterfowl and assor ted shore-birds. One member 

o f  the  study team reported spot t ing over 200 waterfowl a t  the  lake i n  one 

day. O f  t he  more common species noted w e r e  t h e  widgeons, t e a l ,  and mal- 

lards .  Additionally, more extensive s igh t ings  have occurred by l o c a l  b i r d  

clubs and individuals ,  and res iden ts  repor t  up t o  500 waterfowl have fre- 

quented t h e  lake when the  water l e v e l  was normal. 

Turtles and crayf ish have been spot ted at t h e  lake; hcrwever, no a t -  

tempt has been made t o  determine t h e i r  ac tua l  populations. The Colorado 

Division of  Wildlife and Fisheries Research Center plans t o  make a complete 

aquat ic  survey of  the  lake  i n  t he  spring o f  1973. No study has been made 

a s  t o  the  presence of  i n sec t s  i n  t h e  area ,  although in t e r e s t i ng  f inds  may 



await the  aquatic survey. 

Summary 

The Wonderland Lake a rea  is b io logica l ly  d ivers i f ied  and educa- 

t i ona l ly  stimulating, A s  a result of t h i s  d ivers i f ica t ion ,  a r i c h  var ie ty  

o f  wi ld l i fe  within a r e l a t i ve ly  s m a l l  a rea  awaits t he  occasional v i s i t o r  

a s  w e l l  a s  t he  serious student. 

Although the area has been subs tan t ia l ly  influenced by man, it is 

fel t  t h a t  through c r i t i c a l  analysis  of t h e  b i o t a  and carefu l  management 

prac t ices ,  the  area  can maintain its unique character  and provide excep- 

t i o n a l  aes the t ic  and educational experiences, In many cases species t h a t  

once occurred natural ly  can be reintroduced or  encouraged. The w a s  of  

predicted concentrated usage should be directed away fram nest ing and 

o the r  f r a g i l e  areas f o r  obvious reasons. Boating o f  any type should no t  

be allowed due t o  the impact o f  such a c t i v i t y  upon the f l o r a  and fauna 

coupled d i r ec t ly  with a r e l a t i v e l y  s m a l l  area. 

It is hoped t h a t  the  above fac tors  w i l l  be considered i f  the  area 

is t o  be preserved f o r  future generations. 



PART I1 

LAND USE 

When considering the  present land use  of t h e  Wonderland Lake area ,  

it is  appropriate t o  consider b r i e f ly  pas t  land use o f  the  area a s  seen 

through a e r i a l  photographic maps taken i n  1938, 1956, and 1972. The 1938 

photo map shows t h e  a rea  i n  a r e l a t i v e l y  undeveloped stage when compared 

t o  the  one taken i n  1972. Basically,  t h e  land appears t o  have been com- 

mitted t o  ag r i cu l tu r a l  pursu i t s  ; t h a t  is ,  there  were t h r ee  orchard p l o t s  

j u s t  west of Broadway i n  t he  southeast  pa r t  o f  t he  Wonderland Lake area. 

An unimproved road connected Wonderland Lake and Broadway. The r e s t  o f  the  

surrounding a m a  w a s  used a s  open pasture  land. 

In  1956, de f in i t e  t rends  toward development appear t o  have s ta r ted .  

Original ly ,  i n  the  southwest end o f  t h e  property, a small rectangular re- 

se rvo i r  was developed. Secondly, severa l  homes were b u i l t  i n  the  area  j u s t  

west of Broadway and e a s t  of t he  dam bank of Wonderland Lake. In addit ion,  

two new improved s t r e e t s  w e r e  constructed,  running e a s t  t o  w e s t  f r o m  t h e  

lake a rea  t o  Broadway. Final ly ,  development around Wonderland Lake i t s e l f  

was s t a r t e d  by a home being b u i l t  on the  north shore of t h e  lake. 

By 1972, t he  face of  the  area had changed dramatically as a result 

o f  the  increased pressure of urbanization and subdivision development. 

F i r s t ,  the  small rectangular  r e se rvo i r  w a s  completely enclosed and covered. 

Two more east-west s t r e e t s  were developed west of Broadway and northeast  o f  

t h e  lake area. These streets were b u i l t  spec i f i ca l l y  t o  support a small 

subdivision development. In t he  very nor theast  sect ion of t h e  area, j u s t  

west o f  Broadway, a mobile home development was placed, capable of  support- 



12 

ing sixty-eight mobile homes. On the northwest s i d e  of t h e  lake  shore 

another residence, the  Rex A. Scot t  home, was completed. 

The most dramatic change i n  t he  area, however, was t h e  subdivision 

development begun by the  Leach and Arnold Cmpany located on the  south end 

of the  property and a l so  along the  Hogback. The development has grown t o  

such an ex ten t  t h a t  the  subdivision is now within 1300 f e e t  of the  south 

shore of  Wonderland Lake. The current  land use o f  t he  Wonderland Lake area 

is shown by Map No. 4. The land use survey shows the  encompassing nat- 

of subdivision development. 
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PART I11 

LAND EVALUATION AND TENURE 

The area af t h i s  study is generally Section 13, Township 1 North, 

Range 71 West, although the  e n t i r e  section is not covered, The following 

pages probably contain more information on land and tenure than is neces- 

sa ry  t o  determine a bidding price. However, t h i s  information may lead t o  

an understanding o f t h e  extensive and =cent growth i n  t he  area, and the 

poss ib i l i ty  of f u t w e  trends. 

The sect ion can be divided i n t o  two parts:  r e s iden t i a l  l o t s ,  gen- 

e r a l l y  small i n  ama ,  can be found i n  the  eastern and southern portions o f  

the  sect ion,  and land i n  the  mof.thern and western portions,  much of which 

is owned by the City of Boulder. Property values vary widely within t he  

section. The pr ice  per  acre reflects t h e  des i r ab i l i t y  of  land f o r  building 

sites. Generally, undeveloped land is more valuable than comparable agri- 

cul tura l  land f a r the r  from the  c i ty .  

Though the City of Boulder owns a s ign i f ican t  portion of t h e  sec t ion ,  

th ree  remaining areas  may yet  i n t e r e s t  t h e  c i ty .  These are: 1 )  Wonderland 

L a k e ;  2)  the  Dunn property (see attached, 21 and 22) eas t  of  the  lake; and 

3) the  28 acres due west of the  lake (see attached, 52). 

The c i t y  presently holds an option on the  Wonderland Lake property. 

Since lake property i s  not  assessed by the  county, it is hard t o  judge its 

value pr io r  t o  buyer/sel ler  contact. The D u n n  property is flanked by resi- 

den t i a l  areas,  and therefore  w i l l  be expensive. Though expensive, t h i s  

s m a l l  valley seems a natural extension of the  open space idea. Without 

city purchase, fu r ther  development of  t h i s  pmperty  can be expected, ALA 



Partnership holds the  land due w e s t  of the  lake. If t h e  c i t y  w e r e  t o  

purchase t h i s  land, t h e  pr ice  pe r  acre would be much higher than the  land 0 
immediately w e s t  of it which was recent ly  purchased by t h e  city.  The prime 

r e s iden t i a l  character  o f  t h i s  land w i l l  make it expensive and d i f f i c u l t  t o  

obtain. The following t a b l e  and map (Hap No. 6 )  i l l u s t r a t e  the  land own- 

ersh ip  and values i n  Section 13. 



TABLE 1 

Land Ownership and Value i n  Sec t ion  13 ,  TlN, R71W 

Boulder County 
Sec t ion  and Real  Value 

Designation C i t y  Designat ion - Owner Acres p e r  Acre 

Nw4SE4 1 )  Wonderland 
Lake 

2 )  2025 
3) 2296 less A 

Sw4NE4 4 )  2296A & 3085 
5 )  2070 
6 )  1762 
7 )  1754N 

28)  3299 ( o r )  
S ~ N ~ S E ~ N E ~ S E ~  

29 ) S ~ N ~ S E ~ N E ~ S E ~  
30) 1757C 
31) 1757F 
32) 17571) 
33) 17576 
34) 1757E 
35) 1757B 
36) 1757 
37 ) 1757A1 
38) 1757A 

Leach & Arnold 56.37 

ALA P a r t n e r s h i p  
11 

Rex H. S c o t t  
ALA P a r t n e r s h i p  

11 

Beverly Ann S h o r t ( l / 8 )  
Glen Shor t  ( 3/41 
Robert F. Shor t  (1 /8 )  
P h i l i p  W. Raveling 
Boulder County 
Carrie P. Shee t s  
Shee t  Subdiv is ion  
ALA P a r t n e r s h i p  
Al len  T. & V e l m a  J. 
P a r r i s h  
Dean R. & D. A. Lauer 
E. R. & D. Long 

11 

B. E. & P e a r l  Barn 
G. F. & W i l m a  Smysor 

1 t 

ALA Par tne r sh ip  

Anna Lee Dunn 
11 

Joseph C. Young 
Frances H. Snyder 
Char les  D. 8 B. Roberts  
James T. Sacamamo 
John H. & C. Staphens 
N a t i o n a l  S t a t e  Bank 
(Trus t ee  
ALA P a r t n e r s h i p  
A. A. & R. M. Ebel  

11 

C. Wayne & 'K. McDuffie 
A. A. & R. M. Ebe l  
Lo i s  M. Bastrom 
E. L. & J. M. S a t e r  
F. C. 6 .  L. L. Hendee 
D. 0. & Mary A. M i l l e r  
Kurt & El i zabe th  Wolf 



39) 1756 A. A. & R. M. Ebe l  
40 ) N2S2NE4~E4~E4 ALA P a r t n e r s h i p  
41)  2947 & 1763 Jarrow School Inc. 
42) 1768 Clarence W. & Florence 

Eo Richman 
43)  1998 L. A. & A. L. Durward 
44 ) Wonderland H i l l s  
45) West of  Ditch, C i t y  o f  Boulder 
46 ) SW4SE41ess II 

Wonderland H i l l s  
47) Wonderland Albi reo  Investment Co. 

H i l l s  #2 (19 l o t s  1, Leach E 
Arnold ( 1 l o t  1, A. 6 
M e  L. S inyder  ( 1  l o t )  
R. 6 R. Pershbacker  
( 1  l o t ) ,  K. & F. 6 S. 
Smith (1 l o t ) - - t o t a l  

48)  SE4SW4 Albi reo  Investment  Co. 
49) SE4SW4 (wes t )  Spr ing  Valley Est .  

4 4 50)  SW SW l e s s  P ine  Brook H i l l s  #6 
E4001 of  S6001 

51) E4001 06 S6OOt Spring Val ley  Est.  
52)  E ~ N E ~ S W  ALA Par tne r sh  i p  

5 3) w2~E4SW4 Ci ty  o f  Boulder 
54) N W ~ S W ~  11 

55) sE4Nw4 ~t 

56) Sw4Nw4 less tt  

4036 & 4036A 
4 4 57)  NW NW I1 

58)  NE4N# 11 

( n o t  t axed  
sale 19 72 ) 
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PART I V  

ALTERNATIVES, IMPACTS AND RECOHPIENDATIONS 

A study of the  Wonderland Lake a rea  leads  t o  a number of possible  

a l ternat ives .  Much of t he  area 's  fu ture  has been determined by develop- 

ment. However, a l imited and v i t a l  a rea  remains open t o  land use options. 

In  the  following paragraphs th ree  a l t e rna t ive s  a re  advanced and examined. 

The recommendations of the  Study Group follow t h e  a l ternat ives .  

ALTERNATIVE I 

The f i r s t  a l t e rna t ive  is a "hands off"  policy,  t h e  c i t y  allowing 

pr ivate  development t o  take i ts  course. If t h i s  policy is followed, t he  

Wonderland Lake area w i l l  be developed. A ~ e a  #1 (see Map No. '91, due t o  

its prime locat ion,  w i l l  be developed f i r s t .  This a rea  w i l l  contain expen- 

s ive  homes, overlooking the  lake,  within t h e  near  future.  Areas #5 and 86 

(see Map No. 7 )  w i l l  develop slowly. This area,  below t h e  dam, is a valley 

and somewhat marshy. However, area 86 borders Broadway and may i n  time be- 

come a commercial s t r i p  development. Areas #3 and #4 (see  Map No. 7)  al- 

ready have r e s i d e n t i a l  units .  Area #2, Wonderland Lake, w i l l  probably con- 

t inue t o  e x i s t  as a lake, However, t he  pos s ib i l i t y  of f i l l i n g  and residen- 

t i a l  development sametime i n  the  fu ture  cannot be overlooked, 

A modified Alternative I would be c i t y  purchase o f  Wonderland Lake. 

If t h i s  course were followed, t h e  lake would be maintained. Yet, with only 

t h i s  land purchase there  would be no public access t o  t he  lake, In effect, 

it would become a pr iva te  lake f o r  t h e  immediate res iden ts ,  maintained a t  

public expense. 

ALTERNATIVE I1 

The second a l t e rna t ive  is c i t y  acquis i t ion of  areas #2, #4, 1 5 ,  and 



#6. These areas  w i l l  pmve l e s s  expensive than t h e  proper t ies  #1 and #3. 

Under t h i s  plan,  a reas  #5 and #6 could serve severa l  purposes, The c i t y  

could develop a cornunity center ,  publ ic  buildings,  o r  an intensive recr(e- 

a t i ona l  center. Areas #4 and #2, general ly  Wonderland Lake, would prove 

useful a s  a moderate use recrea t iona l  s i t e .  Fishing and p icn ic  grounds 

seem a na tu ra l  use f o r  t h i s  space. Purchase of  t he  above proper t ies  a l s o  

has the  advantage of l inking these areas with t h e  la rge  expanse of open 

space t o  t he  nor th  and west, an area  recen t ly  purchased by t he  City o f  

Boulder, This would allow c i t i z ens  t o  gain access,  v i a  c i t y  property,  t o  

the  city-owned hogback. 

A modification of  Alternative I1 would be t h e  purchase of only areas 

#5 and #6. Acqui~ing t h i s  land would allow the  city an option i n  t he  North 

Boulder area f o r  a fu ture  c i v i c  o r  rec rea t iona l  site. 

ALTERNATIVE I11 

Alternative I11 is the  acquis i t ion of  a l l  lands surrounding Wondez~ 

land Lake, This a l t e rna t ive  depends upon t h e  a b i l i t y  t o  acquire property 

#1, then i n  tu rn  proper t ies  #2,  #5, #6 ,  #4, and #3. Area #1 w i l l  be very 

expensive due t o  its prime nature a s  a s i t e  f o r  r e s iden t i a l  development. 

Areas # 3  and #4 w i l l  be somewhat d i f f i c u l t  t o  obtain s ince each property 

has a r e s i d e n t i a l  un i t  on it, However, #3 and possibly #4 can be dropped 

from t h i s  a l t e rna t ive  without too much damage u n t i l  some future  time when 

t h i s  property becomes more available. 

This a l t e rna t ive  is bas ica l ly  a progression o f  rec rea t iona l  lands. 

Area #1 would become a limited-use recrea t iona l  area. This property is 

p a r t  of the hogback and complements t h a t  portion of t h e  hogback present ly  



owned by the c i ty .  A l imited number o f  b r id l e  and hiking trails, i n  con- 

junction with o ther  city-owned open space, would be exce l len t  u t i l i z a t i o n  

of t h i s  land. Areas #2, #3, and #4 would serve as a moderate-use recre- 

a t iona l  area, possibly f o r  f ishing and picnicking. Areas #5 and #6 would 

again be useful as  places of intensive use f o r  recreation. Use of t h i s  

land may develop along severa l  l ines .  

RECOMMENDAT IONS 

The Study Group recommends Alternative 111, the  purchase of a l l  

lands around Wonderland Lake (Map No. 7). Area #1 is of  prime importance. 

This land cons t i tu tes  p a r t  of the hogback. If it w e r e  allowed t o  develop, 

t h i s  area would be extremely v i s ib le  from any direction.  Residential  de- 

velopment on t h i s  property would s c a r  the  na tura l  beauty of  the  hogback. 

Anything tha t  de t r ac t s  from the aes the t ic  value o f  the  f o o t h i l l s  would a l so  

de t rac t  from t h e  ae s the t i c  value of Boulder. When t h i s  land is acquired by 

the city, it w i l l  have been put t o  its most benef ic ia l  use--visual ae s the t i c  

sat isfact ion.  

In t he  event t h a t  Alternative I11 is rejected by the  c i t y ,  t he  Study 

Group lists the following s p e c i f i c  recommendations : 

1 )  That the c i t y  r e j e c t  pmchase of Wonderland Lake unless ab le  t o  acquire 

e i t h e r  property #1 o r  properties #5 and #6; 

2 )  That i f  Wonderland Lake is purchased, it not be deepened i n  the  immedi- 

a t e  future. Honey, a t  present ,  is b e t t e r  spent on land acquis i t ion;  

3) That i f  Wonderland Lake is purchased, an inf low/~ut f low drainage be im-  

mediately es tabl ished v i a  S i lver  Lake Ditch; 

4) That if development takes  place on the  hogback (pmperty  #I), the  c i t y  



move t o  increase the  minimum l o t  s i z e ,  and enforce height l i m i t s ;  

5 )  That i f  development takes place on the  hogback, and the  c i t y  buys 

Wonderland Lake, t he  c i t y  enforce some type of  runnff controls  on 

the  developers and l o t  owners, thus maintaining water qua l i ty  i n  Won- 

derland Lake. 

If any of  the above a l te rna t ives  is accepted which allows f o r  public 

f ishing, the  Colorado Division of Wildlife,  under agreement with the City 

of Boulder, could manage the  lake f o r  a warm water fishery. This would in- 

clude largemouth bass,  sunfish , and channel catf ish.  Depending upon i ce  

sa fe ty  conditions, a winter f ishery u t i l i z i n g  rainbow t r o u t  could a l so  be 

es tabl ished and maintained. Furthermore, t h e  Division s t a t e s  t h a t  n th i s  

type of management on s i m i l a r  lakes  current ly  supports approximately 1,000 

t o  1,500 f ishing t r i p s  per acre per  



APPENDIX I 

A PARTIAL LIST OF BIRDS SPOTTED AT 

WONDERLAND LAKE OVER A PERIOD OF TWO DAYS 



Mallard platyrhynchos 

American Widgeon (Mareca americana) 

Canvasback ( Aythya val is ineria)  

Shoveler (Spatula clypeata) 

Pintai l  (Anas acuta) -- 
Redhead ( Aythya americana ) 

Green-winged Teal (Anas carolinensis ) - 
Blue-winged Teal (Anas discors) - 
Water Pipit  (Anthus s ~ i n o l e t t a )  

Great Blue Heron (Ardea herodias) - 
Killdeer ( Charadrius vociferus 

Wilson's Phalarope ( Steganopus tr ico lor)  

Gull ( Larus delawarens is ) - 
Franklin's Gull (Larus pipixcan ) - 
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1 Let te r  from Colorado Division of Wildlife, Fisher ies  Research Center 
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FOREWORD 

This  r e p o r t  on t h e  IIayden Lake a r e a  is one o f  t h r e e  undertaken by 

t h e  Department o f  Geography a t  t h e  Un ive r s i t y  o f  Colorado f o r  t h e  C i t y  o f  

Boulder. The p r o j e c t  was i n i t i a t e d  by t h e  s t u d e n t s  and f a c u l t y  o f  Geography 

540, Land U s e  Seminar, a s  a research  s tudy .  Its purpose is  t o  provide  in-  

formation f o r  c i t y  and county o f f i c i a l s  and concerned c i t i z e n s  t o  a s s i s t  

them i n  planning t h e  f u t u r e  development of t h e  C i t y  and Colmty o f  Boulder. 

Payments of  expenses and f o r  m a t e r i a l s  f o r  t h i s  r e p o r t  were made 

p o s s i b l e  by a g r a n t  from t h e  Ci ty  of Boulder, The p r o j e c t  was c a r r i e d  o u t  

through f i e l d  i n v e s t i g a t i o n  and l i b r a r y  r e s e a r c h  by t h e  s tuden t s .  

The s tudy  group would l i k e  t o  thank t h e  fo l lowing  people who provided 

very  h e l p f u l  a s s i s t a n c e  and comments f o r  o u r  s tudy:  

Sanford Gladden, Boulder H i s t o r i a n  

Paul  Skwiot,  C i t y  Land O f f i c e r ,  Advisory Committee on Open Space 

Tom Powell,  A s s i s t a n t  Wi ld l i f e  Researcher ,  Colorado Divis ion  o f  

Wi ld l i f e  

Libby Goodwin, Boulder County Park P lanne r  

Doug T i e f e l ,  Boulder County Planning O f f i c e ,  Seminar P a r t i c i p a n t  

Spec ia l  thanks  t o  t h e  personnel  i n  t h e  County Assessor ' s  and Records 

Department f o r  t h e i r  p a t i e n c e  and h e l p  d u r i n ~  o u r  long hours  researching .  

Thanks a l s o  t o  Mary Axe f o r  typ ing  t h i s  r e p o r t .  A f i n a l  n o t e  o f  thanks  t o  

P ro fe s so r  Donald D. MacPhail f o r  h i s  d i r e c t i o n  and encouragement i n  t h e  re- 

s e a r c h  and p r e p a r a t i o n  of t h i s  r epo r t .  



iii 

The opin ions  expressed  he re in  r e p r e s e n t  s o l e l y  t h e  conclus ions  o f  

' .  t he  s t u d e n t s  i n  t h e  seminar. T h e i r  viewpoints  do no t  n e c e s s a r i l y  reflect 

those  o f  t he  Univers i ty  o f  Colorado, o f  t h e  Geography Department, o r  o f  

t h e  C i ty  of  Boulder. 





PART I 

ENVIRONMENT 

LO CAT I OM 

The study a rea  under cons idera t ion  i s  approximately e igh ty  a c r e s  o f  

land loca ted  two m i l e s  no r theas t  of downtown Boulder. It inc ludes  Hayden 

Lake and 44 a c r e s  o f  a g r i c u l t u r a l  land between t h e  lake  and t h e  Colorado G 

Southern Railroad right-of-way. Its formal l o c a t i o n  i s  described a s  the  

cen te r  of  the  western one-half o f  Sect ion  21, Township 1 North, Range 70 

West. I t  is bounded on t h e  nor th  by Independence Road, an east-west county 

road, on t h e  e a s t  by t h e  Boulder Municipal Airpor t ,  and on t h e  south by t h e  

Vis ta  Vi l lage  T r a i l e r  Park f o r  mobile homes. 

The study a r e a ,  r e f e r r e d  t o  a s  t h e  Hayden Lake a r e a  i n  t h i s  r e p o r t ,  

is on a gen t l e  s loping a l l u v i a l  t e r r a c e .  Elevat ion  ranges from 5,290 f e e t  

above s e a  l e v e l  a t  the  northwest corner  t o  5,260 f e e t  a t  t h e  sou theas t  

corner. Its s lope  is t e n  degrees t o  t h e  south  and e a s t .  

Hayden Lake is an i r r i g a t i o n  r e s e r v o i r  with an e a r t h - f i l l e d  dam on 

the  sou theas t  s ide .  The Boulder and White Rock Ditch, flowing from t h e  

southwest t o  t h e  nor theas t ,  feeds  t h e  r e s e r v o i r  through a s m a l l  s i d e  d i tch .  

CLIMATE 

Being loca ted  v i r t u a l l y  i n  Boulder, the  s tudy a rea ' s  c l i m a t i c  con- 

d i t i o n s  a r e  i d e n t i c a l  with Boulder's. The average monthly temperature 

ranges from a high o f  71.8 degrees F. i n  August t o  a low o f  37.5 degrees 

F. i n  January. The annual mean temperature is  51.6 degrees F. The f r o s t -  

f r e e  season i s  usual ly  140-155 days p e r  year .  The annual p r e c i p i t a t i o n  is 



18.57 inches ,  much o f  which is produced by numemus summer thunderstorms. 

Included i n  t h i s  is an average annual  snowfa l l  o f  81.0 inches.  Humidity, 

as would be expected i n  a semi-arid r eg ion ,  i s  low. The most dramat ic  

c l i m a t i c  c h a r a c t e r i s t i c  o f  t h e  Boulder area i s  t h e  f r equen t  "high wind." 

The winds a r e  g e n e r a l l y  from t h e  w e s t  and h e a v i e s t  dur ing  t h e  w i n t e r  

months. 
1 

GEOLOGY 

The geology of  t h e  Hayden Lake a r e a  i s  r e l a t i v e l y  s imple wi th  t h e  

subsur face  be ing  made up of mainly a l l u v i a l  which forms a g e n t l e  s l o p i n g  

t e r r a c e .  The al luvium a t t a i n s  a maximum depth o f  approximately t h i r t y  

f e e t  and is t o t a l l y  unde r l a in  by P i e r r e  Shale.  This formation which can 

be more than  5,000 feet t h i c k  i s  composed of dark g r a y  t o  b lack  c l a y  s h a l e s  

and arenaceous s h a l e s  which are homogeneous o v e r  l a r g e  areas. 
2 

DRAINAGE 

Hayden Lake was b u i l t  by t h e  Boulder & Lefthand I r r i g a t i o n  Company 

of Longmont , Colorado, a s  a water  s t o r a g e  r e s e r v o i r .  The o r i g i n a l  f i l i n g  

of  t h e  l a k e  was f o r  190.1 a c r e  f e e t  o f  wa te r  on J u l y  21, 1905. In  1931 

t h e  r e s e r v o i r  was en la rged  t o  a depth o f  2 1  f e e t  which allowed f o r  an ad- 

d i t i o n a l  311.7 a c r e  f e e t  of wa te re3  The wa te r  is used t o  i r r i g a t e  2,800 

a c r e s  o f  l a n d  owned by approximately f o r t y  s e p a r a t e  u s e r s  l i v i n g  t o  t h e  

south  and e a s t  o f  t h e  lake.  Its 501.8 a c r e  f o o t  c a p a c i t y  (21,860,954 

cub ic  f e e t )  o f  wa te r  i s  a t t a i n e d  i n  t h e  s p r i n g  and f r e q u e n t l y  l a t e r  i n  t h e  

season dur ing  p a r t i c u l a r l y  wet years .  A t  t h e  t ime of t h i s  w r i t i n g  (mid- 

September), t h e  water  l e v e l  was down approximately seven f e e t ,  wi th  no at- 

t r i b u t a b l e  inf low from i t s  f e e d e r  d i t c h ,  t h e  Boulder and Whiterock Ditch,  



c a l l e d  t h e  Beasley Ditch by some l o c a l  people. 

The lake  l i e s  on a north-south a x i s  and fills an eros ion depression 

cut  i n t o  t h e  surrounding a l l u v i a l  t e r race .  Its 5,600 f o o t  perimeter  (41.36 

acres)  a t  high water is  t i g h t l y  bounded on t h r e e  s i d e s  by t h e  Boulder County 

Airport  t o  t h e  e a s t ,  t h e  dam t o  t h e  south ,  and Independence Road t o  t h e  north.  

Boulder & Whiterock Ditch runs roughly p a r a l l e l  t o  t h e  lake ' s  western f rontage  

and va r ies  i n  d is tance  fmm t h i r t y  t o  250 f e e t  from t h e  shorel ine.  Beyond t h e  

d i t c h  l i e  44 acres  of land a l s o  owned by t h e  Boulder & Lefthand I r r i g a t i o n  

Company, but under t h e  re ign  of  a s u b s t a n t i a l  p r a i r i e  dog colony. 

Hayden Lake's water is  appropriated and conveyed from Boulder Creek 

v i a  the  Boulder & Whiterock Ditch, which commences a t  Broadway S t r e e t  i n  down- 

town Boulder. The water  is  removed when needed by means o f  an underground 

pipe beneath t h e  dam which extends southward t o  t h e  Boulder & Lefthand Irri- 

gat ion Ditch. Complimentary r a i n  water  captured through drainage is  probably 

minimal, due t o  t h e  n e g l i g i b l e  relief o f  the  surrounding land and t h e  subse- 

quent lack of  any n a t u r a l  drainage channels i n t o  the  lake. 
4 

SOILS - 
A l l  o f  t h e  s o i l  o f  t h i s  a r e a  is c l a s s i f i e d  by t h e  S o i l  Conservation 

Service ,  SCS, a s  type 28B, Nederland very cobbly sandy l o a m 5  This is a mo- 

de ra te ly  deep, we l l  drained,  poorly developed s o i l .  The su r face  s o i l  i s  mo- 

d e r a t e l y  l i g h t  textured.  The s u b s o i l  is  medium textured.  This s o i l  i s  

underlain by rock and cobble a t  twenty t o  f o r t y  inches and has enough cobble 

and rock throughout t o  prevent  cu l t iva t ion .  Water in take  and water  holding 

capacity a r e  medium. Fur ther  c l a s s i f i c a t i o n  by t h e  SCS shows t h i s  s o i l  

ranging i n  s lope  from one t o  12 pe r  cent.  I t  i s  not  s u i t e d  f o r  c u l t i v a t i o n ,  



having very severe  l imi ta t ions .  It is s u i t e d  f o r  range,  woodland, o r  wild- 

l i f e  uses i f  c a r e f u l l y  managed. Usually t h e  s o i l  w i l l  no t  take  physica l  

p r a c t i c e s  such a s  p i t t i n g ,  furrowing o r  seeding. It can be shallow, heavy, 

s tony,  low i n  f e r t i l i t y ,  s a l t y ,  a l k a l i n e  o r  have low moisture capacity. 

Examination of t h e  Nederland s e r i e s ,  as d e t a i l e d  by t h e  SCS, may 

provide f u r t h e r  ins igh t .  The Nederland s e r i e s  c o n s i s t s  o f  deep, well  

drained,  loamy s o i l s .  They develop on o l d  high t e r r a c e s  and a l l u v i a l  fans  

i n  loamy alluvium with much cobble and stone. Vegetation is mainly t a l l  

g rasses  and mid grasses.  The s u r f a c e  l a y e r  is  brown, very cobbly, sandy 

loam about s i x  inches th ick  and noncalcareous. The s u b s o i l  is dark,  red- 

d i sh  brown, sandy clay loam about 11 inches t h i c k ,  noncalcareous, with much 

cobble. Underlying t h e  s u b s o i l  t o  s i x t y  inches o r  more is reddish brown, 

sandy loam, noncalcareous and containing much cobble and stone. The s o i l  is 

n e u t r a l  o r  s l i g h t l y  a c i d i c  i n  react ion.  It is  moderately permeable with a 

water holding capaci ty  f o r  the  p r o f i l e  o f  4.5 t o  6.5 inches. Ef fec t ive  

root ing is  s i x t y  inches o r  more. Most o f  these  s o i l s  a r e  used f o r  range, 

but  some a r e a s  nea r  l a r g e r  towns have homesites on them. 

The th ickness  o f  the  A horizon o f  t h e  Nederland s e r i e s  ranges from 

t h r e e  t o  e i g h t  inches. The t e x t u r e  is t y p i c a l l y  cobbly, sandy loam with t h e  

cobbles ranging from t h i r t y  t o  f o r t y  p e r  cent.  The B horizon is  sandy, c lay  

loam with weak p r i smat ic  and blocky s t r u c t u r e .  Content o f  t h e  coarse frag- 

ments ranges from f i f t y  t o  seventy p e r  cent ,  with t h e  th ickness  of  t h e  B 

horizon ranging from 22 t o  27 inches. The C horizon ranges from l i g h t  sandy 

c lay  loam t o  sandy loam with more than f i f t y  p e r  cent  coarse fragments. 

To summarize, t h e  Nederland very cobbly sandy loam is a d i f f i c u l t  



s o i l .  Stones and cobbles prevent  e f f i c i e n t  plow agr icu l tu re .  Though t h e  

eros ion hazard is s l i g h t ,  i f  it occurs ,  reseeding i s  very d i f f i c u l t ,  With 

good range management t h i s  s o i l  can produce e x c e l l e n t  forage. 

VEGETATION 

It is apparent from t h e  vegeta t ion  growing i n  t h e  v i c i n i t y  o f  Hayden 

Lake t h a t  t h e  s o i l  has been g r e a t l y  d i s tu rbed ,  t h e  e a s t e r n  s i d e  much more 

s o  than t h e  western. A l l  bu t  two of t h e  species are considered t o  be weed 

(sand l i l y  and black-eyed Susan). These weedy p l a n t s  e s t a b l i s h  themselves 

on ground where t h e  s o i l  p r o f i l e  and water  r e t e n t i o n  a b i l i t y  have been de- 

s troyed,  The e a s t e r n  s i d e  appears t o  have been overturned,  ~ o s s i b l y  when 

t h e  l ake  was deepened i n  1931. The e n t i r e  a r e a  is heav i ly  overgrazed, par- 

t i c u l a r l y  t h e  pas ture  t o  t h e  west. The overgrazing, by both horses and an 

overabundance o f  p r a i r i e  dogs, r e s u l t s  i n  a des t ruc t ion  o f  ground cover, 

which opens t h e  trampled s o i l  t o  weed invasions.  The g r a s s e s  present  were 

impossible t o  i d e n t i f y  i n  such a grazed s t a t e .  

The vegeta t ion  can be separa ted  i n t o  two broad a r e a s ,  t h e  a r e a  di- 

r e c t l y  surrounding t h e  l ake  and the  adjo in ing pasture.  The p l a n t s  s u m u n d -  

i n g  t h e  l ake  grow i n  roughly concen t r i c  r i n g s  according t o  t h e i r  water  re- 

quirements and to lerances .  Closes t  t o  the  water  on t h e  f i n e  c lays  a r e  the  

cockleburs. This  a r e a  might be submerged e a r l y  i n  t h e  sp r ing  o r  summer, but  

t h i s  annual can endure t h e  flooding and wa i t s  u n t i l  t h e  d r i e r  August-October 

t o  flower. Surrounding t h e  cockleburs on t h e  o u t e r ,  less- f requent ly  sub- 

merged margins is  a r i n g  o f  cottonwood seed l ings  l e s s  than a foo t  high. 

A t  t h i s  p o i n t ,  t h e  r i n g s  break con t inu i ty  because o f  the  d i f fe rence  

i n  s o i l  disturbance on t h e  two s i d e s  o f  the  lake. The western s i d e  has a 



less d i s tu rbed  s o i l  which is i l l u s t r a t e d  by t h e  cont inuat ion  o f  the  r i n g  

pat tern .  On t h e  o u t e r  edge of the  cottonwood seedl ings ,  i s  an a r e a  o f  poor 

drainage with sedges,  c a t t a i l s ,  and bulrushes.  ~iill  f u r t h e r  w e s t  o f  t h e  

l a k e  bu t  along the  i r r i g a t i o n  d i t c h  are t h e  l a r g e  peachleaf  willows, p l a i n s  

cottonwoods, and shrubby sand b a r  willows. The e a s t e r n  s i d e  of t h e  lake  has 

a few small  cottonwoods and willows a t  its o u t e r  margin, b u t  t h e  d i s tu rbed ,  

d r i e r  ground i s  covered with weedy composites ( a s t e r s )  and a t a l l ,  weedy 

mustard (Lepidium l a t i f o l i u m ) .  The dam at t h e  south end a l s o  has a few 

t r e e s ,  p r imar i ly  willows and box e lde r s .  

The pas tu re  t o  t h e  west of t h e  d.itch has a very s p a r s e  ground cover, 

l i t t l e  g r a s s ,  and many weedy composites adapted t o  d r i e r  condit ions.  These 

inc lude  a s t e r s ,  ragweed, sage ,  and some smal l  Russian t h i s t l e .  

Ten of t h e  spec ies  l i s t e d  have spiny p a r t s ,  u sua l ly  on t h e  leaves  o f  

t h e  f r u i t .  These p l a n t s  a r e  abundant, and a t  t h e  least can be very annoying. 

The yucca o r  p r i c k l y  p e a r  can i n f l i c t  s e r i o u s  i n j u r y  i f  n o t  t r e a t e d  with 

caution.  

There is an overwhelming number o f  s p e c i e s  i n  t h e  Composite family. 

This could be due t o  one o r  both of two reasons: 1 )  This s tudy was undertaken 

i n  e a r l y  f a l l  a f t e r  most o t h e r  p l a n t s  have bloomed and died. Composites such 

as a s t e r s  bloom pr imar i ly  i n  l a t e  summer and autumn and dominate t h e  land- 

scape a t  t h a t  time. 2) Many composites, t h e  goldenrods and ragweeds, fo r  

example, are invaders  of d is turbed ground, and would be present  i n  high num- 

b e r s  i n  sp r ing  and summer a s  wel l  a s  i n  f a l l .  

Few o f  t h e  p lan t s  a r e  a t t r a c t i v e ,  and t h e  genera l  impression is t h a t  

of a d i s tu rbed ,  weedy roadside.  



LIST OF SPECIES 

Trees E Shrubs: Populus s a r g e n t i i  ( p l a i n s  cottonwood) 
S a l i x  amygdaloides (peachleaf  willow) 
Sa l ix  i n t e r i o r  (sandbar willow) 

a lso:  S a l i x  bebbiana (bebb willow) 
Acer negundo (box e l d e r )  
Crataegus erythropoda (hawthorn) 

Herbs : - 
Allergy 
Pollen: Solidago r i g i d a  (Compositae) ( s t i f f  goldenrod) 

Solidago speciosa  ( ' ) (showy goldenrod) 
Ambrosia ps i los tachya  (Compositae) (western ragweed) 
Ambrosia a r t e m i s i i f o l i a  ( " (cornon ragweed) 
Ambrosia t r i f i d a  ( ) ( g i a n t  ragweed) 

Spiny : Bidens frondosa (Compositae) (beggars t i c k s )  
Xanthium pensylvanicum ( " ) (cocklebur)  
C i r s i u m  arvense ( " (Canada t h i s t l e )  
Lactuca s c a r i o l a  ( " ) ( p r i c k l y  l e t t u c e )  
Glycyrrhiza l e p i d o t a  (Leguminosae) (wild l i c o r i c e )  
Dipsacus s y l v e s t r i s  ( ~ i ~ s a c a c e a e  ) ( t e a s e l )  
Opuntia spp (Cactaceae) ( p r i c k l y  pea r )  
Yucca glauca (L i l i aceae  (narrowleaf  yucca) 
Sa l so la  k a l i  (Russian t h i s t l e )  (Chenopodiaceae) 
Kochia scopar ia  ( Chenopodiaceae ) ( Mexi can f ireweed) 

Composites: ( i n  addi t ion  t o  t h e  above) 
Aster f a l c a t u s  
Aster  p o r t e r i  
Aster  l a e v i s  
Senecio s p a r t i o i d e s  (grass-leaved senecio)  
Cichorium in tybus  (chicory)  
Gr indel i  a squarrosa  (gumweed ) 
Chrysothamnus nauseosus ( r a b b i t  brush ) 
L i a t r i s  punctata (b laz ing  s t a r )  
Gut i e r rez ia  s a m t h r a e  (snakeweed) 
Artemisia f r i g i d a  (pas tu re  sagebrush ) 

Others : Verbascum thapsus  (Scrophulariaceae ) (mullein)  
Euphorbia marginata (Euphorbiaceae ) ( snow-on-the-mountain ) 
Asclepias spec iosa  (Asclepiadaceae) (milkweed) 
Rumex c r i spus  (Polygonaceae) ( c u r l y  dock) 
Chenopodium album (Chenopodiaceae ) ( lambsquarters ) 
Por tu laca  o leraceae  (Portulacaceae (purslane ) 
Lepidium l a t i f o l i u m  (Cruci ferae  ( t a l l  whitetop 

Grasses: Ar is tada  l o n g i s e t a  var. robus ta  (Agrost idea)  (three-awn) 
species  of the  t r i b e  Chloridea (weedy) 



Marshy : Typha l a t i f o l i a  ( ~ y p h a c e a e  ) ( c a t t a i l )  
Scirpus spp (Cy~eraceae  ) (bulrush ) 
Carex spp (Cyperaceae ) ( sedges  

Non-Weeds: Rudbeckia h i r t a  ( ~ o m p o s i t a e )  (black-eyed Susan) 
Leucocrinum montanum ( L i l i a c e a e  ) (sand l i l y )  



FAUNA - 
A s  i n  any n a t u r a l  a r e a  w e  may expect  t o  f i n d  a b i o t i c  cornunity 

cons is t ing  of many diverse  forms o f  l i fe .  The t e r r i t o r y  surrounding Hayden 

Lake is populated by fauna common t o  t h e  dry Great  P l a i n s  environmental 

h a b i t a t .  

A t  t h e  ground l e v e l  may be found mice, gophers, skunks, r a b b i t s ,  

snakes, a n t s ,  b e e t l e s ,  c r i c k e t s ,  grasshoppers,  c a t e r p i l l a r s ,  worms, and 

o t h e r  animals. Above t h e  ground and i n  t h e  trees we may observe owls, 

hawks, meadowlarks, k i l l d e e r ,  g u l l s ,  woodpeckers, f l i c k e r s ,  crows, magpies, 

s q u i r r e l s ,  b u t t e r f l i e s ,  bees,  f l i e s ,  moths, and o t h e r  b i r d s  and i n s e c t s ,  

While it is i n t e r e s t i n g  t o  no te  these  animals which are common t o  

t h e  complex eco log ica l  web of t h e  p l a i n s ,  perhaps t h e  most d i s t i n c ~ i v e  ani-  

mals l i v i n g  i n  the  Hayden Lake a r e a  a r e  t h e  p r a i r i e  dogs i n  t h e  44 a c r e  

f i e l d  west of t h e  lake. Although t h e  p r a i r i e  dog is n a t i v e  t o  t h e  p l a in s ,  

and a t  one t i m e  l a r g e  numbers of p r a i r i e  dogs l i v e d  i n  t h e  western p a r t  o f  

t h e  United S t a t e s ,  i t s  populat ion has been g r e a t l y  diminished i n  r ecen t  

times. Mil l ions  o f  t h e  animals a r e  k i l l e d  by poisoned food and poison 

gases because they a r e  a s e r i o u s  p e s t  t o  farmers and c a t t l e  r a i s e r s  i n  t h e  

West . 
The b lack- ta i l ed  p r a i r i e  dog (cynomys ludovic ianus)  o f  t h e  k ind 

l i v i n g  a t  Hayden Lake, l i v e s  s o c i a l l y  i n  colonies  o r  towns o f  crowded bur- 

rows with populat ions o f  between f i v e  and 35 p e r  ac reO6 Each burrow has a 

l i t t l e  mound a t  i t s  ent rance  forming a curb about the  s h a f t  which l e a d s  

s t e e p l y  t o  a s e r i e s  o f  chambers 12 f e e t  o r  more underground. The animal is  

secure  from predators  and spends t h e  win te r  i n  comfort i n  these  chambers 



sus ta ined  by a  s t o r e  of food gathered from t h e  surrounding area.  

The p r a i r i e  dog has p r imar i ly  a  vegetar ian  d i e t  and f o r  t h i s  reason is  

o f t e n  i n  competition with c a t t l e  and o t h e r  l ives tock  f o r  range forage. Also, 

t h e i r  open burrows occas ional ly  cause i n j u r y  t o  horses and farm equipment, 

thus  lending credence t o  t h e i r  s t a t u s  a s  a  pes t .  In  some places ,  however, 

p r a i r i e  dogs have been found t o  des t roy weeds with r e s u l t i n g  b e n e f i t  t o  range 

g rasses ,  e s p e c i a l l y  grama g rass .  Also they r e t u r n  underground n u t r i e n t s  t o  t h e  

surface  where they may be u t i l i z e d  by p l a n t s ,  and t h e i r  tunnels  permit  oxygen 

t o  s t imula te  the  growth o f  microbia l  l i f e  beneath t h e  surface .  The s tudy team 

es t imated  t h a t  t h e r e  are between 200 and 300 p r a i r i e  dogs p resen t ly  l i v i n g  

wi th in  t h e  Hayden Lake area.  With no n a t u r a l  p reda to r  ev iden t ,  f u t u r e  c o n t r o l  

o f  t h e  populat ion might be necessary. 

An a n t i c i p a t e d  water  l i f e  survey o f  Hayden Lake by t h e  S t a t e  o f  Colorado, 

Division o f  Wildl i fe ,  was postponed u n t i l  s p r i n g  o f  1973. Mr. Tom Powell, A s -  

s i s t a n t  Wi ld l i f e  Researcher, has assured us that Hayden Lake has f i s h e r y  poten- 

t i a l  and w i l l  be included under t h e  S t a t e ' s  urban f i s h i n g  program. He a l s o  

s t a t e d  that l akes  of similar s i z e  usua l ly  support  1000-1500 f i s h i n g  trips per 

ac re  p e r  year. 



PART 11 

LAND USE 

PA ST - 
The h i s t o r y  of t h e  Boulder a r e a  is  i l l u s t r a t e d  on a smal l  s c a l e  by 

some of the  p a s t  land uses of the  s tudy area. The e a r l y  gold  s t r i k e s  which 

brought miners t o  the  a r e a  r equ i red  a g r i c u l t u r a l  suppor t  from t h e  p la ins .  I n  

order  t o  grow productive crops on t h e  Colorado Piedmont a farmer needed t o  

i r r i g a t e  h i s  land. For him t o  be assured  of water  when he needed it, reser-  

v o i r s  were b u i l t ,  and farmers and ranchers joined t o g e t h e r  t o  form d i t ch  com- 

panies. Hayden Lake was j u s t  such a r e s e r v o i r ,  being const ructed  i n  1875 but  

not " o f f i c i a l l y "  completed u n t i l  1905. 

The r a i l r o a d s  a l s o  played a s i g n i f i c a n t  p a r t  i n  t h e  e a r l y  h i s t o r y  o f  the  

area. I n  1870 t h e  Colorado Cen t ra l  Railroad,  l a t e r  changed t o  t h e  Colorado and 

Southern Railroad,  was b u i l t  between Boulder and Longmont. The t r a c k  forms t h e  

western border f o r  the  s tudy area. 

Up through 1900, t h e  t y p i c a l  scene o f  t h e  Boulder a r e a  w a s  one o f  suc- 

c e s s f u l  a g r i c u l t u r a l  growth. Many farms do t t ed  t h e  a r e a  and homes were being 

b u i l t  t o  accommodate f u r t h e r  growth. A c t i v i t i e s  s t i l l  had a mutual concern with 

t h e  mining i n  t h e  region. I n  1901, some o f  t h a t  was changed when o i l  was d is -  

covered nor theas t  o f  Boulder. In  l e s s  than f i v e  yea r s ,  ove r  one hundred w e l l s  

had been d r i l l e d  o f  which 2 8  were producers. Land came under t h e  ownership of 

various o i l  companies as t h e  r e s u l t  of  o u t r i g h t  purchase and specula t ion .  O i l  

production from t h e  a r e a  soon became s u f f i c i e n t  t o  q u a l i f y  it a s  t h e  second 

l a r g e s t  i n  t h e  state. There were t h r e e  wel ls  d r i l l e d  i n  t h e  Hayden Lake area :  

t h e  Alamo, t h e  Blue Jacke t ,  and t h e  I n t e r s t a t e .  I t  does not  appear from the  



r e c o r d  t h a t  any o f  them became producers .  

I n  1920, t h e  a r e a  saw its first a i r p l a n e  l and ing  on t h e  f l a t  l and  t o  

t h e  e a s t .  The Si lverwing  A i r c r a f t  Company e s t a b l i s h e d  a small o p e r a t i o n  n e a r  

t h e  p r e s e n t  Boulder Municipal Ai rpor t .  Though t h e  company moved i n  1928, t h e  

a i r p o r t ' s  p resence  had been e s t a b l i s h e d  i n  t h e  a rea .  

I n  1931, t h e  members of t h e  Boulder & Lefthand I r r i g a t i o n  Company de- 

c ided  they  needed more water .  By March of t h a t  y e a r  t hey  made a  f i l i n g  f o r  

an a d d i t i o n a l  311.7 a c r e  f e e t  of wa te r ,  which w a s  acqu i r ed  by r a i s i n g  t h e  dam 

16 f e e t  and excavat ing  t h e  l ake  bottom an a d d i t i o n a l  f i v e  f e e t .  This  brought  

t h e  t o t a l  water  i n  t h e  r e s e r v o i r  t o  501.8 ac re  f e e t  which is i ts p r e s e n t  capa- 

c i t y .  

The a r e a  west of t h e  l a k e  was p r i m a r i l y  used f o r  g r a z i n g  wi th  no s i g n i -  

f i c a n t  c rops  a t tempted  due t o  t h e  poor  q u a l i t y  o f  - t h e  s o i l .  I n  r e c e n t  y e a r s  

t h e  a i r p o r t  has  been en la rged  t o  accommodate i n c r e a s e d  a i r  t r a f f i c ,  t h e  rail-  

road  has decreased  i n  use ,  and t h e r e  has  been cons ide rab le  r e s i d e n t i a l  develop- 

ment t o  t h e  s o u t h  and w e s t  o f  t h e  s tudy  area .  The rate o f  conver t ing  a g r i -  

c u l t u r a l  l and  t o  f a i r l y  i n t e n s i v e  r e s i d e n t i a l  has  i n c r e a s e d  dur ing  t h e  p a s t  

few years .  







PRESENT 

The land i n  t h e  immediate v i c i n i t y  o f  Hayden Lake appears t o  be i n  a 

t r a n s i t i o n a l  s t a g e  from a predominantly open, a g r i c u l t u r a l  type  o f  use t o  one 

of  increas ingly  urbanized development. In  our  examination o f  t h e  a r e a  w e  

f ind  t h a t  present  land uses a r e  r e p r e s e n t a t i v e  o f  these  changing condit ions.  

The ca tegor ies  of land uses which a r e  of s ign i f i cance  i n  o u r  a n a l y s i s  a r e  

r e s i d e n t i a l ,  a g r i c u l t u r a l ,  commercial, t r a n s p o r t a t i o n ,  and vacant. 

The most notable  r e s i d e n t i a l  use of t h e  l and  is  t h e  Vis ta  Vi l lage  Tra i l -  

e r  Park adjacent  t o  t h e  southern edge of the  Hayden Lake dam. This t r a i l e r  

cour t ,  with spaces developed f o r  approximately t h r e e  hundred t r a i l e r s ,  extends 

southward t o  Valmont Road and i s  bounded on t h e  e a s t  by t h e  Airpor t  Road. 

Other homes i n  the  a r e a  a r e  i n d i v i d u a l  s ingle-family dwelling u n i t s  with about 

t en  residences loca ted  nor th  o f  Independence Road, 15 on e i t h e r  s i d e  o f  County 

Road 53, and f i v e  s c a t t e r e d  t o  the  south  o f  the  lake. 

Agr icu l tu ra l  use o f  t h e  l and  seems t o  be r e s t r i c t e d  mainly t o  r e l a t i v e l y  

unimpraved pas tures  f o r  graz ing except  i n  i s o l a t e d  areas.  Approximately t e n  

horses share  the  f i e l d  w e s t  o f  the  l a k e  with p r a i r i e  dogs, while t h e  a r e a  o f  

open f i e l d  t o  the  nor th ,  ac ross  Independence Road, appears unused a t  t h i s  t i m e .  

Other pas ture  l ands ,  broken by r e s i d e n t i a l  developments , a r e  considerably smal l e r  

and a r e  in te r spe r sed  throughout t h e  v i c i n i t y .  

Commercial a c t i v i t y  i n  t h e  study a r e a  is  l i m i t e d  t o  t h e  i n t e r s e c t i o n  o f  

t h e  Longmont Diagonal and County Road 53. A s e r v i c e  s t a t i o n ,  mobile home d e a l e r ,  

c a r  wash, and res taurant -bar  a r e  now loca ted  a t  t h i s  i n t e r s e c t i o n .  

Land use connected with t r a n s p o r t a t i o n  has a l a r g e  in f luence  upon the  

Hayden Lake area. The Boulder Municipal Airport  borders t h e  e a s t e r n  edge o f  t h e  



l a k e  and extends eastward f o r  over  h a l f  a mile. The a i r p o r t  i s  used p r i -  

mari ly by small p r i v a t e  a i r c r a f t  and a few g l i d e r s .  The Longmont Diagonal 

Highway provides a major automobile a r t e r y  f o r  the  C i ty  o f  Boulder, and t h e  

Colorado and Southern Railroad t r a c k s  p a r a l l e l  t h e  Diagonal. County Road 53 

on t h e  west, though handling comparatively minimal t r a f f i c ,  has the  p o t e n t i a l ,  

if the  proposed 47th S t r e e t  By-pass is adopted, o f  becoming a thoroughfare. 



PART I11 

LAND TENURE AND EVALUATION 

TENURE 

Table 1 lists t h e  p re sen t  owners of  l a n d  i n  t h e  Hayden Lake area. The 

l e t t e r s  r e f e r  t o  t h e  l o c a t i o n  on t h e  accompanying map. The s i g n i f i c a n t  pro- 

p e r t y  ho lde r s  of t h e  l and  surrounding t h e  l a k e ,  which is  owned by t h e  Boulder 

E Lefthand I r r i g a t i o n  Company, a r e  t h e  C i ty  o f  Boulder wi th  t h e  a i r p o r t  t o  t h e  

e a s t ,  t h e  Boulder & Lefthand I r r i g a t i o n  Company t o  t h e  wes t ,  and t h e  Vista 

Vi l lage  T r a i l e r  Park t o  t h e  south.  The l a t t e r  is  owned j o i n t l y  by Doris  L. 

Ba i s i rge r ,  Vaugn Legget t ,  and Inez L. and Ledra L. Snyder. N e i l  D. ~ c k n z i e ,  

7 
e t  al., own t h e  major po r t ion  of t h e  l a n d  no r th  o f  Independence Road. 

EVALUATION 

The examination o f  l a n d  va lues  i n  t h e  Hayden Lake a r e a  invo lves  a s tudy  

of  t h e  a s se s sed  l a n d  va lues  recorded  at t h e  County A s s e s s o r t s  O f f i c e ,  Boulder,  

Colorado. The a s ses sed  l and  va lue  is t h i r t y  p e r  c e n t  o f  t h e  a c t u a l  app ra i sed  

value. The p rope r ty  t a x  i s  determined by mul t ip ly ing  t h e  a s s e s s e d  va lue  by t h e  

app ropr i a t e  m i l l  levy. 

The information concerning t h e  l and  values o f  t h e  Hayden Lake s tudy  a r e a  

a r e  presented  on Table 1. The c h a r t  i n  t h i s  survey lists t r a c t  number, t h e  

acreage involved,  and i t s  accompanying a s ses sed  value. From t h i s  va lue  was 

computed t h e  a c t u a l  appra ised  va lue  and t h e  va lue  p e r  acre. The appra ised  

value is determined by t h e  County Assessor  from h i s  a p p r a i s a l  o f  p r e s e n t  l and  

use va lue  and not  i n  cons ide ra t ion  o f  any p o t e n t i a l  va lue  of a f u t u r e  use. The 

f a i r  market value of  p rope r ty  i s  g e n e r a l l y  between t e n  and twenty p e r  cent  

g r e a t e r  than  t h e  a s s e s s o r ' s  app ra i sed  value. 



Because the  Hayden Lake a r e a  i s  p r e s e n t l y  used f o r  mainly a g r i c u l t u r a l  

and r u r a l  r e s iden t i a l .  purposes, the assessed value r e f l e c t s  the  value o f  these  

usages. However, t h e  loca t ion  of t h i s  a r e a  might p l a c e  t h e  f a i r  market value 

of its p o t e n t i a l  use i n  a  d i f f e r e n t  category. The pressure  o f  an expanding 

Boulder f o r  development and the  p o t e n t i a l  commercial, i n d u s t r i a l ,  o r  more in-  

t e n s i v e  r e s i d e n t i a l  usages of t h i s  land may poss ib ly  make t h e  f a i r  market value 

considerably g r e a t e r  than what might be expected of t h e  land i f  it remained 

a g r i c u l t u r a l .  The f u t u r e  l and  values w i l l  depend d i r e c t l y  upon t h e  types o f  

land use s e l e c t e d  o r  permi t ted  f o r  t h e  area .  

We may a l ready observe how the  values have r i s e n  i n  t h e  case of the  

Vis ta  Vi l lage  T r a i l e r  Park adjoin ing Hayden Lake t o  t h e  south. This r e s i d e n t i a l  

development i s  valued f i v e  t o  ten  times g r e a t e r  p e r  a c r e  than t h e  former ag r i -  

c u l t u r a l  area.  To t h e  west,  near  t h e  Longmont Diagonal, commercial businesses 

e s t a b l i s h e d  have values p e r  a c r e  which have inc reased  f i v e  t i m e s  t h a t  o f  open 

a g r i c u l t u r a l  lands .  

a 





.. . . . . . , . . . . .. 

TABLE I 

Land owners hi^ and Assessed Values i n  the  Havden Lake Area* 

Map Iden- 
t i f i c a t i o n  Present  T rac t  Assessed 

Use L e t t e r  Owner Number Acreage Value 

A g r i c u l t u r a l  A N e i l  D. McKenzie, 897899 39.1 $26 70 
e t  a l e  Improvements : 

50 
B Boulder-Le f thand 988992 44 NO TAX 

I r r i g a t i o n  Co. 
Rural  C H. W i l l i a m  & 14295 10  1500 

Res iden t i a l  Gertrude Anderson Improvements : 
16 80 

D Keith En te rp r i se s ,  00092 10 1500 
Inc. Improvements : 

5220 
E George 6 Zelma 811733 5 1320 

C a r t e r  Impmveme~its : 
6 390 

F C. B. & L u c i l l e  R. 632534 1 1200 
Bsnne tt Improvements : 

2100 
Improvements : 

4140 
E a r l  & L i l l i a n  645570 5 1320 

J u h l  Improvements : 
2290 

City of Boulder 99876 9 7 NO TAX 
Doris L. B a i s i ~ g e r ,  867970 18.5 12400 
Vaugn Leggett  , & Improvements: 
Inez L. & Ledra L. 10370 
Snyder 867971 20 12400 
(each 1 /3  i n t e r e s t )  Improvements: 

10  370 
377820 2 0 12 40 0 

Improvements : 
10 370 

Commercial J Mark One 8 31142 1.5 19 80 
Business Improvements: 

12890 
K L. F. & Ira M e  6 842 32 1.5 1500 

Wellborn Improvements: 
10 300 

Airpor t  H 
T r a i l e r  Park I 

J. D. & J. 8. Parker  629957 @ 2 

Appraised Appraised 
Value Value/Acre 

$ 8891 $ 227.39 



PART I V  

ALTERNATIVES, IMPACTS, AND RECOMMENDATIONS 

Consideration o f  t h e  fu tu re  of t h e  Hayden Lake study a r e a  y i e l d s  f i v e  

a l t e r n a t i v e s .  Each a l t e r n a t i v e  and i t s  impact on t h e  Hayden Lake a r e a  i s  d i s -  

cussed below. This d iscuss ion is followed by t h e  s p e c i f i c  recommendation o f  

t h e  study group. 

The first a l t e r n a t i v e  is  l i g h t  i n d u s t r i a l  development. It has been sug- 

ges ted  t h a t  a l i g h t  i n d u s t r i a l  park might be b e n e f i c i a l  i n  the  Hayden Lake 

area. Cer ta in ly  t h e  proximate access  t o  t r a n s p o r t a t i o n  r o u t e s  o f  major highways, 

r a i l r o a d s ,  and poss ib ly  a i r c r a f t  e x i s t s  i n  t h e  area.  Severa l  b e n e f i t s  would be 

derived from t h i s  a l t e r n a t i v e .  Warehousing a c t i v i t i e s  would be t r a n s f e r r e d  t o  

t h e  o u t s k i r t s  o f  t h e  c i t y  which would reduce some i n d u s t r i a l  and heavy t ruck  

t r a f f i c  t o  the  c e n t r a l  bus iness  d i s t r i c t .  An a d d i t i o n a l  b e n e f i t  o f  an i n d u s t r i a l  

park would be an inc rease  i n  t h e  Boulder t a x  base. This added revenue might be  

used t o  acquire greenbel t  o r  open space land. The l o c a t i o n  j u s t  o f f  t h e  Longmont 

Diagonal and t h e  proposed 47th S t r e e t  By-pass would f a c i l i t a t e  easy d i s p e r s a l  t o  

t h e  nor th ,  nor theas t ,  and south. 
q. 

Several  r e s t r i c t i o n s  t o  t h i s  i n d u s t r i a l  a l t e r n a t i v e  are apparent. The 

proposed a r e a  is d i r e c t l y  i n  l i n e  with t h e  e x i s t i n g  east-west runway o f  t h e  

Boulder Municipal Airport .  The Federa l  Aviation Agency has f a i r l y  s p e c i f i c  

he igh t  r egu la t ions  on bu i ld ings  i n  o r  n e a r  t h e  f l i g h t  pa th  o f  a runway. This  

p lan  a l s o  runs counter  t o  t h e  proposals  i n  t h e  1970 Boulder Valley Comprehensive 

Plan and may t end  t o  produce unwanted high dens i ty  growth i n  t h e  Hayden Lake 

area.  

The second a l t e r n a t i v e  is r e s i d e n t i a l  development. To t h e  south and 



west of the  s tudy a r e a ,  t h i s  a l t e r n a t i v e  is a l ready a r e a l i t y .  The rap id  

r e s i d e n t i a l  encroachment i n t o  t h e  v i c i n i t y  i s  evident  from studying p a s t  

a e r i a l  photographs. If t h i s  t r e n d  is followed, a  p r e d i c t i o n  can be made t h a t  

t h i s  a r e a  w i l l  develop i n t o  low income, high dens i ty  housing. Severa l  f a c t o r s  

would make the  Hayden Lake a r e a  u n a t t r a c t i v e  f o r  r e s i d e n t i a l  development. The 

previous ly  mentioned r e s t r i c t i o n s  on the  he igh t  o f  bu i ld ings  i n  l i g h t  indus t ry  

would be secondary t o  the  p o t e n t i a l  danger o f  a i r c r a f t  f ly ing  low over high 

dens i ty  apartment type  s t r u c t u r e s .  In f a c t ,  due t o  Federal  Aviation regula- 

t i o n s ,  r e s i d e n t i a l  development would be r e s t r i c t e d  t o  the  southwest corner  o f  

the  study area.  An a d d i t i o n a l  f a c t o r  worth a n t i c i p a t i n g  would be t h e  n o i s e  

volume of the  var ious  a i r c r a f t ,  t r a i n s ,  and heavy automobile and t ruck t r a f f i c .  

A s t r i p  o f  bus iness  development along t h e  Diagonal and Independence Road 

is the  t h i r d  p o s s i b i l i t y .  Commercial development has a l ready been proposed i n  

t h e  Boulder Valley Comprehensive Plan,  b u t  f o r  t h e  a r e a  d i r e c t l y  nor th  and west 

o f  the  study a r e a  ac ross  t h e  Longmont Diagonal. Besides being c lose  t o  growing 

populat ion c e n t e r s ,  t h e r e  a r e  easy access  r o u t e s  i n t o  the  area. The c i t y  would 

a l s o  der ive  a heal thy  t a x  base from t h i s  development. This a l t e r n a t i v e  possesses  

s e v e r a l  problems. Federal  Aviation Agency s a f e t y  r egu la t ions  may l i m i t  bu i ld ing  

he igh t  and l o c a t i o n  d i r e c t l y  west o f  t h e  f l i g h t  path o f  t h e  a i r p o r t .  The numer- 

ous t r a n s p o r t a t i o n  r o u t e s  i n  the a rea ,  producing e v e r  inc reas ing  t r a f f i c  no i se  

may prove annoying t o  customers, o f f s e t t i n g  t h e  commercial value of easy access ,  

And f i n a l l y ,  s t r i p  development seems contrary  t o  r e c e n t  concern shown by c i t i -  

zens f o r  concentra t ing  business areas ,  

The four th  a l t e r n a t i v e  is b a s i c a l l y  t h e  one set f o r t h  i n  t h e  Boulder Val- 

l e y  Comprehensive Plan which is c i t y  purchase o f  Hayden Lake and the  proper ty  



west t o  the  Diagonal, Coming under p o t e n t i a l  greenbel t ,  t h e  a r e a  would become 

a r e c r e a t i o n a l  locat ion ,  A c i t y  park w i l l  d e f i n i t e l y  be needed i n  t h e  f u t u r e  

i f  t h e  proposed development south  and west continues. However, t h e  nWerous 

t r a n s p o r t a t i o n  f a c i l i t i e s  opera t ing  n e a r  t h i s  a r e a  might p resen t  s e r i o u s  s a f e t y  

l i m i t a t i o n s  f o r  any i n t e n s i v e  r e c r e a t i o n a l  use. A more f e a s i b l e  s o l u t i o n  wi th in  

t h i s  a l t e r n a t i v e  would be a limited-use r e c r e a t i o n a l  area. This op t ion  could 

inc lude  f i s h i n g  on t h e  l ake ,  p i c n i c  a r e a s  around t h e  l ake ,  and a n a t u r e  walk 

c i r c l i n g  t h e  p r a i r i e  dog colony. Besides providing an unusual v i s i t o r s '  s t o p ,  

t h e  l o c a t i o n  could be used by various school  groups f o r  educat ional  f i e l d  t r i p s .  

In  t h e  southwest corner of t h e  a r e a ,  considerably south o f  t h e  a i r p o r t  f l i g h t  

pa th ,  a s m a l l  ch i ldren ' s  park could be developed f o r  t h e  c i t i z e n s  o f  t h e  mobile 

home park, There i s  no usable park i n  the  v i c i n i t y ,  An a d d i t i o n a l  p o s s i b i l i t y  

wi th in  t h i s  a l t e r n a t i v e  might be t h e  development o f  a city-owned camp ground 

west o f  Hayden Lake. 

The f i n a l  a l t e r n a t i v e  is  simply no development. The property would re- 

main a s  it presen t ly  i s  zoned f o r  ag r i cu l tu re .  The p u b l i c  would continue t o  be 

r e s t r i c t e d  f r o m  the  a r e a ,  and the  lake  would remain a r a t h e r  u n a t t r a c t i v e ,  

l i t t e r - g a t h e r i n g  rese rvo i r ,  

RECOMMENDATION 

It  i s  t h e  opinion o f  t h e  study group t h a t  a l i m i t e d  use r e c r e a t i o n a l  

s i te  is the  most s u i t a b l e  a l t e r n a t i v e  f o r  t h e  Hayden Lake study area ,  I f  i n  

the  f u t u r e  t h e  a i r p o r t  is  moved, t h e  a l t e r n a t i v e s  l i s t e d  above can a l l  be re-  

considered. None of them would be l i m i t e d  by any Federal  Aviation regu la t ions  

regarding he igh t  of  s t r u c t u r e s  o r  loca t ion  i n  t h e  f l i g h t  path. 

Light  indus t ry  could poss ib ly  move t o  the  e a s t  and encompass a much 



l a r g e r  a rea ,  assuming t h e  97 acres  o f  t h e  C i ty ' s  a i r p o r t  land were made ava i l -  

a b l e  f o r  p r i v a t e  development. Res iden t i a l  oppor tun i t i e s  would a l s o  be opened 

up, a s  we l l  a s  s t r i p  development. The s p e c i f i c  s tudy a r e a  o f  a l i t t l e  over  

e i g h t y  ac res ,  inc luding t h e  l ake ,  would continue t o  have an appeal  a s  a recrea-  

t i o n  o r  open space l o c a t i o n  rega rd less  o f  t h e  surrounding development. 
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FOREWORD 

This repor t  is  t h e  e ighteenth  i n  a s e r i e s  t h a t  began i n  1965. I t  

has become a t r a d i t i o n  f o r  t h e  graduate seminar i n  land use of t h e  

University of  Colorado on t h e  Boulder Campus t o  i n i t i a t e  an environmentally 

or iented pro jec t  i n  the  l oca l  a r ea  i n  cooperation with an agency of  t h e  

Boulder community on e i t h e r  t h e  municipal o r  county l eve l ,  sometimes both. 

The s tud i e s  achieve a number of object ives .  The p a r t i c i p a t i n g  

graduate s tudents  undertake a r e a l i s t i c  p ro j ec t  which they a r e  ab le  t o  plan,  

execute, and publish within t he  b r i e f  period of one semester. In t h i s  

instance,  sen ior  geography s tuden ts  aided i n  t h e  preparat ion of t h e  maps 

which appear i n  t h i s  repor t  a s  p ro j ec t s  i n  t h e i r  car tographic  t r a in ing .  

These s tud ies  provide new information and compile ex i s t i ng  da t a  f o r  new 

perspectives i n  such a way t h a t  they become usefu l  documents f o r  municipal 

and county o f f i c i a l s  and c i t i z e n  groups concerned with t h e  growth and 

development of the  Ci ty  of  Boulder and Boulder County. These a r e  profess ional  

t r a in ing  exercises  mainly f o r  graduate s tudents  from a number of  r e l a t e d  

academic d i s c ip l i ne s .  Each of these  individuals  possess a t  l e a s t  one 

profess ional  degree. Contributing t o  t h i s  study were people with profess ional  

experience i n  geography, planning, f o r e s t ry ,  geology, publ ic  adminis t ra t ion,  

p o l i t i c a l  sc ience and wilderness education. 

In response t o  a suggestion by t he  Parks and Recreation Department 

of t h e  City of Boulder, t h e  land u se  seminar e lec ted  t o  study and analyze 

t h e  recen t ly  acquired a rea  of Hidden Valley Ranch and t he  Boulder Reservoir 

a r ea  which l i e s  adjacent t o  it. These a r e  contiguous and form p a r t  of  

Boulder's green cor r idor  t o  t h e  nor th  of t h e  City.  Treat ing these  adjacent  

p roper t i es  a s  a t o t a l  r e c r ea t i ona l  complex was a p a r t i c u l a r l y  challenging 

experience s ince  each of  t h e  two u n i t s  has unique environmental, p o l i t i c a l  

and l ega l  q u a l i t i e s .  

D r .  Albert Smith's supervis ion of t he  car tographic  work and h i s  

advice has been most he lpfu l .  A l l  o f  us a t  t h e  Universi ty a r e  g r a t e f u l  t o  

t h e  profess ional  s t a f f s  o f  many departments of  t h e  Ci ty  of  Boulder and of 

Boulder County f o r  t h e i r  time and exper t i se  i n  a s s i s t i n g  us i n  our  e f f o r t s  



and ob jec t ives .  In p a r t i c u l a r ,  we wish t o  thank J.  Leonard Ehrler ,  Jr.,  

Director  of t h e  Parks and Recreation Department o f  t h e  Ci ty  of Boulder. 

For t h e i r  con t r ibu t ions ,  we wish a l so  t o  recognize Don Walker, Walter L .  

Wagenhals, William Light, J i m  Pendleton, Chuck Lehneis, Jody F i tzgera ld ,  

Ann Forbes, Cathey Womble, Nolan Rosall ,  RichardMarlowe of t he  c i t y  

government;. and Edward A.  Tepe, Jason B r o u i l l e t t e ,  Doug T ie f e l ,  and 

Peter  Fogg of  t he  Land Use Department of  Boulder County; a l s o  Linda Light 

Bump o f  t h e  Department of  Parks and Open Space of  t he  county government. 

Some of t h e  graduate researchers  would l i k e  t o  have had more time 

t o  pursue c e r t a i n  themes i n  g r e a t e r  depth bu t  it was not  ava i lab le .  None- 

t he l e s s ,  they jo in  me i n  expressing t h e  hope t h a t  t h i s  repor t  provides 

informative i n s igh t s  on some complex r ec r ea t i ona l  i s sues  t h a t  a f f e c t  both 

t h e  Ci ty  and t h e  County. 

This s tudy addresses t h r ee  bas ic  elements which r e l a t e  t o  t h e  

Hidden Valley Ranch/Boulder Reservoir (HVR/BR) rec rea t ion  complex: 1) 

community needs and t h e i r  impact on the  HVR/BR a rea ;  2) t he  environmental 

q u a l i t y  and cons t r a in t s  ex i s t i ng  there ;  and 3) s o c i a l ,  economic and 

environmental c o s t s  r e l a t e d  t o  l imi ted,  moderate and in tens ive  rec rea t iona l  

a l t e r n a t i v e s  i n  t h i s  approximately four  square-mile a r ea  nor th  of  t he  Ci ty .  

The chapters and i l l u s t r a t i o n s  of  t h i s  repor t  represent  t h e  endeavors 

and views o f  individual  pa r t i c ipan t s  and i n  no way should be i n t e rp re t ed  

as the  o f f i c i a l  views of  t he  Department o f  Geography of t he  Universi ty of 

Colorado i n  Boulder nor any o ther  cooperating agency of loca l  government. 

A l l  of us  welcome the  opportunity of working cooperat ively  with t h e  

Department of  Parks and Recreation of the  Ci ty  of Boulder. We a r e  very 

g r a t e fu l  f o r  t h e  a s s i s t ance  and pat ience of those  who shared t h i s  e f f o r t  

with us .  We much apprec ia te  t h e  work of Susan Rogers f o r  her  i n i t i a l  

e d i t o r i a l  ass i s tance .  

This is a c o l l e c t i v e  and individual  e f f o r t  o f  a group of  dedicated 

persons concerned about t h e  qua l i t y  of  t h e  l oca l  environment and i t s  a t t en -  

dant s t r e s s e s .  Boulder County res iden ts ,  s tuden ts ,  and loca l  o f f i c i a l s  may 

gain understanding from t h i s  repor t  t h a t  w i l l  a s s i s t  them i n  t h e i r  e f f o r t s  

t o  perpetuate  t h e  Boulder a rea  a s  a pleasant and a t t r a c t i v e  place  i n  which 

t o  l i v e .  

Donald D .  MacPhail, Ph.D. 
Faculty Advisor, Land Use 

Boulder , Colorado 
June,  1977 



PART I 

THE COMMUNITY 



CHAPTER 1 

FUTURE DEMAND FOR RECREATIONAL USE OF HIDDEN VALLEY RANCH 

AND BOULDER RESERVOIR (HVR/BR) 

The r ec r ea t i ona l  needs of  t h e  Boulder population a r e  l a rge ly  

s a t i s f i e d  by t h e  mountain environment, bu t  enough people d e s i r e  t h e  use 

of ranch and water rec rea t ion  f a c i l i t i e s  t o  keep HVR/BR a t  near  capaci ty  

use during t h e  summer and much o f  t he  spr ing  and f a l l  (Landon, 1974, p.7). 

Although the r e  is  evidence t h a t  t h e r e  w i l l  be a dec l ine  i n  t h e  r a t e  of 

population growth i n  and around Boulder i n  t h e  near fu tu r e ,  t he  demand f o r  

t h e  use of  these  two f a c i l i t i e s  w i l l  l i k e l y  increase  beyond t h e i r  capac i t i es .  

With these  t rends  i n  mind, some d i f f i c u l t  decis ions  concerning t h e  use of 

these  f a c i l i t i e s  must be made. 

The Ci ty  o f  Boulder was one of t he  f a s t e s t  growing c i t i e s  i n  t he  

s t a t e  between 1960 and 1970. During t h i s  period,  Boulder's population 

increased 77.3 per  cent  from 37,718 t o  66,870 (Census, 1973, p. 66,654). 

This inc rease  was almost e n t i r e l y  through in-migration, growth of t he  

Universi ty of  Colorado and t h e  establishment of severa l  government agencies 

and research organizat ions  within Boulder County. Between 1970 and 1975, 

t h e  Ci ty  added 5,630 people a t  an average annual growth r a t e  of  3 . 5  per  

cent  f o r  t h e  pa s t  f i v e  years (Bldr. Area Study Corn., 1973, p. 45). 

In 1973, t h e  Boulder Area Growth Study Commission made some economic 

and demographic p ro jec t ions  f o r  Boulder County. Using a cohort-survival  

method of  population forecast ing and an econometric approach t o  employment 
3 

fo recas t ing ,  t h e  Commission postula ted four  poss ible  growth scenerios and 

estimated t h e  1975, 1980, 1985 and 1990 populations f o r  t h e  Ci ty  and County 

f o r  each s e t  of assumptions. The f l a l t e r n a t i v e  futuresf1  were based on 1) 

Itthe cont inuat ion of a l l  cur ren t  (1973) p o l i c i e s  and t rendsf1 (Bldr. Aux. 

Growthstudy, 1973, p. 45),  2) severe l im i t a t i ons  on growth, 3) an increased 

emphasis on environmental qua l i t y  o r  4) an increased emphasis on socio- 

economic and c u l t u r a l  d ive r s i t y .  



The passage o f  t h e  "Danish Plan" i n  1976 by t h e  vo te rs  o f  Boulder, 

i n  addi t ion t o  t h e  l eve l ing  o f f  of  un ive r s i t y  enrollment, and t h e  decrease 

i n  i ndus t ry , - i nd i ca t e  t h a t  t h e  t rend  i n  Boulder County w i l l  approximate 

a l t e r n a t i v e  2 i n  t h e  Growth Commission Study. O f  t h e  four  a l t e r n a t i v e s ,  

a l t e r n a t i v e  2 p r ed i c t s  t h e  lowest r a t e s  o f  growth f o r  both t h e  Ci ty  and 

County. For t h e  Ci ty ,  it p red i c t s  a 67 per  cent  increase  i n  population 

between 1970 and 1990. This would give Boulder a population of  roughly 

112,000 i n  1990. For Boulder County, a l t e r n a t i v e  2 p r ed i c t s  a 195 per  cent  

increase  t o  389,229 by t h e  same year .  

The Danish Plan, which has a s t a t u t o r y  l i m i t a t i o n  of  f i v e  years ,  

w i l l  l e g a l l y  l i m i t  t h e  r a t e  of  population growth i n  t h e  Ci ty  t o  roughly 3 

per  cent  per  year.  The ordinance s t i p u l a t e s  t h a t  no more than 450 bui lding 

permits f o r  houses may be issued i n  any s i n g l e  year  and t h a t  approximately 

one-half of those issued must be within t h e  cen t r a l  por t ion of t he  City.  

However, t h e  s t a t u t e  has no e f f e c t  on t he  issuance of bui lding permits i n  

the  remainder of  t he  County. 

Comparing the  l ega l  r e s t r a i n t s  es tab l i shed  by t h e  Danish Plan with 

t he  p red ic t ions  i n  a l t e r n a t i v e  2, a  population of  112,000 f o r  Boulder i n  

1990 does not  seem unreasonable. I t  i s  doubtful ,  however, t h a t  t he  County 

can sus t a in  such a high rate of  growth f o r  t h e  next 14 years.  I f  t he  

predic ted economic t rends  of  a l t e r n a t i v e  2 a r e  accurate ,  a sharp dec l ine  

i n  t he  number o f  new bas ic  i ndus t r i e s  ( those i ndus t r i e s  which s e l l  t h e i r  

products outs ide  of t h e  community) loca t ing  i n  Boulder County w i l l  lower t h e  

demand f o r  new housing. I f  t h e  demand remains constant ,  it is l i k e l y  t h a t  

t h e  County w i l l  follow t h e  lead of t h e  City and e s t a b l i s h  i t s  own l i m i t s  

on t h e  r a t e  of  growth. County l im i t a t i ons  would be e spec i a l l y  l i k e l y ,  

should t he  Ci ty  continue t o  annex adjacent  a reas .  

Thus, if t h e  growth r a t e  f o r  t he  County approximates t h a t  of the  

Ci ty  (as it d id  during t h e  period 1960-1970), t h e  County population w i l l  

not  exceed 300,000 i n  1990. S t i l l ,  it must be recognized t h a t  t h i s  f i gu re  

represents  an almost 75 per  cent  increase  over the  present  population. 

The e f f e c t s  of population growth i n  Boulder County on HVR/BR w i l l  

l i k e l y  be t o  increase  demand f o r  use of  these  f a c i l i t i e s  t o  t he  maximum 

l i m i t  i n  t he  near  fu tu re .  This p red ic t ion  i s  supported by t h e  f a c t  t h a t  



t h e  a r ea s  immediately south and southeast  of  Boulder Reservoir a r e  cu r r en t l y  

e.qeriencing a housing boom t h a t  is l i k e l y  t o  continue.  This growth w i l l  

p lace  a subs t an t i a l  number of persons within walking d i s tance  of t h e  a l ready 

heavi ly  used f a c i l i t i e s .  

Demand f o r  f a c i l i t i e s ,  such as HVR/BR, is a l ready high among Boulder 

res iden ts .  A 1974 survey o f  l e i s u r e  behavior pa t t e rn s  i n  Boulder found 

t h a t  swimming was t h e  most popular non-mountain r ec r ea t i ona l  a c t i v i t y  

(Landon, 1974). Other a c t i v i t i e s  t h a t  could make use  of t he  a rea  were a l s o  

l i s t e d  by t h e  respondents. Thus, t h e  number o f  p o t e n t i a l  use rs  of  t h e  a r ea  

is l i k e l y  t o  increase  s i g n i f i c a n t l y  due t o  t h r ee  f ac to r s :  1) an increase  

i n  t h e  number of  people l i v i n g  i n  t h e  county; 2)  an increase  i n  t h e  number 

of people l i v i n g  c lose  t o  HVR/BR; and 3 )  a high demand among present  and 

fu tu r e  res iden ts  f o r  f a c i l i t i e s  t h a t  a r e  o r  could be made ava i l ab l e  a t  

HVR/ BR. 



CHAPTER 2 

USER TYPES 

In planning for the development of HVR/BR, the needs and desires 

of Boulder's recreational user types should be of prime importance. In 

a study commissioned by the Boulder Department of Parks and Recreation, 

various aspects of the recreational activities which are most popular among 

Boulder residents were determined. This survey not only provides information 

as to which activities are most popular, but also the average number of days 

per year spent in such activities, with whom the activity is indulged in, 

and whether or not the activity is organized. (See Table I.) 

Caution should be used in interpreting the results of this study 

because some respondents may have overstated their participation in those. 

activities which are considered socially desirable. At the same time, 

however, it may be inferred that since certain activities are considered 

socially desirable, the provision of facilities for such activities is 

also desirable. 

Facilities for the above-mentioned activities, excepting those 

requiring mountainous terrain, deep snow, or vast areas could be provided 

for in the development of the HVR/BR complex. Facilities for a number of 

these activities are, in fact, already in existence, 

In conclusion, the HVR/BR complex will largely be used 'by Boulder's 

young and relatively affluent families, many of whom are moving into the 

adjacent Gunbarrel area. In addition, Boulder Reservoir, being the 

largest outdoor swimming facility in the region, will continue to draw 

users from a wider area than any other facility that may be provided. Hence, 

those activities that are most favored for development in the HVR/BR are 

swimming, sailing, .horseback riding, tennis, picnicking, fishing and 

nature study along marked trails. 



Table I 

Number of Davs Per Year S~ent In S~orts Activities* 

Average Number Per Cent Per Cent 
of Days Standard With Is It 

Activities Per Year Deviation Whom Organized 

Tennis 14.58 26.42 Family 22 Yes 6 
Friend 78 No 94 
A1 one 0 

Golf 4.31 15.49 Family 27 Yes 3 
Friend 73 No 97 
A1 one 0 

Bowling 5.91 16.46 Family 21 Yes 20 
Friend 79 No 80 
Alone 1 

Handball -Squash 6.32 19.39 Family 5 Yes 11 
Friend 92 No 89 
Alone 3 

Swimming-indoor 13.27 25.55 Family 27 Yes 4 
Friend 50 No 96 
Alone 23 

Swimming-outdoor 19.96 27.42 Family 38 Yes 3 
Friend 54 No 97 
Alone 8 

Softball-baseball 5.91 15.04 Family 8 Yes 26 
Friend 92 No 74 
Alone 0 

Basketball 

Volleyball 

Foo tball 

18.32 Family 6 Yes 19 
Friend 91 No 81 
Alone 3 

11.37 Family 7 Yes 18 
Friend 93 No 82 
Alone . 0 

14.11 Family 1 Yes 15 
Friend 99 No 85 
Alone 0 



Table I (cont.) 

Per Cent 
With 
Whom 

Per Cent 
Is I t  

Organized 

Average Number 
o f  Days Standard 

Ac t iv i t i e s  Per Year Deviation 

Yes 7 
No 93 

Skeet-trap 1.07 
shooting 

Family 21 
Friend 61 
Alone 18 

Archery .91 7.41 Family 10 
Friend 70 
Alone 20 

Yes 20 
No 80 

Horseback Riding 4.00 14.22 Family 26 
Friend 65 
Alone 9 

Yes 11 
No 89 

Family 34 
Friend 63 
Alone 3 

Yes 7 
No 93 

Ice  Skating ' 5.18 14.85 

Hiking-Climbing 22.75 Family 40 
Friend 54 
Alone 6 

Yes 2 
No 98 

Sledding 3.03 7.85 Family 39 
Friend 60 
A 1  one 1 

Yes 2 
No 98 

Backpacking 6.31 14.92 Family 28 
Friend 67 
Alone 5 

Yes 2 
No 98 

Yes 4 
No 96 

Downhill Skiing 8.11 16.15 Family 31 
Friend 69 
Alone 1 

Cross-Country 2.83 
Skiing 

Family 30 
Friend 70 
Alone 3 

Yes 2 
No 98 

Water Skiing 2.39 9.53 Family 25 
Friend 74 
Alone 1 

Yes 1 
No 99 

Bicycling Family 27 
Friend 33 
Alone 40 

Yes 1 
No 99 



Table I (cont.) 

Average Number Per Cent Per Cent 
of Days Standard With Is It 

Activities Per Year Deviation Whom Organized 

Camping 9.81 

Hunting 

Fishing 

Boating-Sailing 3 . 2 2  

17.06 Family 43 Yes 3 
Friend 54 No 97 
Alone 3 

7.83 Family 21 Yes 6 
Friend 68 No 94 
Alone 11 

17.81 Family 52 Yes S 
Friend 41 No 95 
A1 one 7 

9.81 Family 38 Yes 1 
Friend 59 No 99 
Alone 3  

*Source: Landon, E. Laird, Jr. Leisure Behavior Patterns and Opinions 
of Boulder Residents, Bureau of Business Research, University 
of Colorado, Boulder, 1974, pp. 7-9. 



CHAPTER 3 

COMPREHENSIVE PLANS FOR THE CITY AND COUNTY OF 

BOULDER, COLORADO 

The Comprehensive Plan for the City and County of Boulder provides 

a guideline for future land use within both governmental units. Included 

in the plan is a general statement of the policy along with rules and 

regulations for their implementation. Within this plan for land use, fall 

decisions regarding density of population which in turn have economic, 

environmental, transportation, and recreational implications. 

The present Boulder Valley Comprehensive Plan was devised as a joint 

effort of the City, the County, the University of Colorado and the Boulder 

Valley School District. It was published in 1973 and is currently being 

updated with completion due by late 1977. In addition, the County of 

Boulder is working to finish a Comprehensive Plan by the same date. As 

part of its planning, the County is encouraging all Boulder County munici- 

palities to draw future land use plans of their own. 

The present Boulder Valley Comprehensive Plan was developed with the 

assumption that the extremely desirable setting of the area will attract 

development. The intention was to make it possible to continue to have a 

diversified community meanwhile preserving the beauty of the natural setting 

and the quality of the environment. 

The planning area was approximately 58 square miles or 4 1/2 times 

the existing City of Boulder. The geographic limits were: the mountains 

to the west, Davidson Mesa to the south, Gunbarrel Hill to the northeast 

and the ridge between Mesa Reservoir and Boulder Reservoir to the north. 

Included in the Plan is the greenbelt and greenway area. At the present, 

Boulder Valley had dedicated 28 per cent of its land to either greenbelt 

or greenway. Greenbelt is defined as an expanse of open space on the 

perimeter of developed or yet-to-be developed areas. Greenway is a smaller 

area of linear open space to be used as pathways for walking, bicycling, 

and horseback riding. 



In addition to greenbelt, the Plan also encompasses the future of 

residential density. The basic philosophy toward residential density 

was to increase the overall density of new and redeveloping family areas 

in order to: 

(1) lower land and development costs, 

(2) lower utility service and maintenance costs, 

(3) provide greater variety in housing style and costs. 

Density is clarified as: 

very low - single-family, detached houses 
low - possibility of detached or cluster of 

single-family houses or duplexes 

medium - possibility of r o w  or townhouses or 
two-story apartments 

high - three-story walk-up or five-story 
elevator apartments. 

Updating the 1970 Comprehensive Plan has involved the development 

of basic land use data which includes population, hydrology, health and 

sanitation, transportation, environment, and open space. Within the pro- 

posed Plan, a conceptual approach using three delimited areas for future 

planning has been agreed upon by both the City and County of Boulder. The 

zones have been determined by the availability of urban services. They are: 

Area I - developed or redeveloped areas. 
Area I1 - developing and to-be developed wifh 

utilities already in existence. 

Area I11 - regarded by the County as open space, 
regarded by the City as open space until Area I1 
is filled. 

Although the concept is agreed upon by both governmental units, the rankings 

of the zones and the specific criteria for classification are currently 

under review and as yet undecided. Furthermore, the passage of both the 

"Danishu amendment and the decision on the ~obinson case by the Colorado 

Supreme Court in 1976 have thrown considerable doubt on the impact of 

growth within the County. Educated guesses indicate that growth of the City 

will occur to the north and along a southeast corridor toward the Denver- 

Metropolitan area. 



The proposed Comprehensive Plan of the County of Boulder will 

encourage each municipality to define and limit growth in its own urban 

service.area. In Erie and Lafayette, this service area is considerably 

smaller than their existing plans indicate. The Plan specifically 

recommends that Niwot restrict its expansion to east of the Diagonal Highway. 

In the area immediately east of the ~oulder Reservoir, it is anticipated 

that full development will occur. Outside the urban service areas, the 

County intends to restrict land use to very low density--one residence per 

35 acres--to allow some growth while at the same time preserving some of 

the rural character of the County. Furthermore, it is estimated that 

approximately 40 per cent of the already-platted lots in the mountain area 

of the County and 25 per cent on the plains are yet to be developed. Through 

a control of residential growth areas, the City and County of Boulder hope 

to implement the Comprehensive Plan. Presently the Plan allows for growth 

along the Northeast Corridor and thus the County can expect a higher 

density level in the area near the HVR/BR. 



CHAPTER 4 

LAND OWNERSHIP AND VALUATION 

The l a r g e s t  owner o f  property i n  t he  p ro j ec t  a r e a  is  t h e  Ci ty  of 

Boulder. The land on which Hidden Valley Ranch is  located,  cons i s t ing  of 

638 ac r e s ,  was bought i n  April 1973 f o r  a t o t a l  purchase p r i ce  o f  $900,000. , 

This f igure  includes  $50,000 a s  considerat ion f o r  water,  the re fore  t he  

Ci ty  paid $850,000 f o r  t h e  land, o r  $1,332.29 per  acre.  The purchase was 

made wholly with monies from the  Open Space Fund f o r  t h e  express purpose of 

preserving t h e  land as open space. The Ci ty  Parks and Recreation Department 

is  responsible f o r  maintaining t he  land. 

Boulder Reservoir ,  constructed i n  1956, i s  j o i n t l y  owned and operated 

by t h e  Ci ty  of  Boulder and the  Northern Colorado Water Conservancy D i s t r i c t  

(Black, 1966, p. 16).  The water d i s t r i c t  br ings  water from the  Western 

Slope of Colorado v i a  t h e  Colorado-Big Thompson Pro jec t ,  and some of these  

waters a r e  deposited i n  Boulder Reservoir (Black, 1975, p.  2 ) .  The land 

surrounding Boulder Reservoir i s  designated as "Boulder Parks Open Space," 

0 
and it is a l s o  maintained by t h e  Parks and Recreation Department. 

While most-of t h e  land i n  t h e  p ro j ec t  a r ea  i s  owned by t he  City and 

is  designated a s  open space land, t he r e  a r e  some p r iva t e  owners who have 

i n t e r e s t s  i n  t h e  p ro j ec t  area.  Most no t iceab le  a r e  the  t h r ee  r e l a t i v e l y  

l a rge  parce l s  of p r i v a t e l y  owned lands i n  Sections 4 and 5, (T.lN.,R.70W.). 

These p r iva t e  holdings have modest homes and improvements on them, according 

t o  t h e  t a x  records of  Boulder County. Along t h e  nor th  Foo th i l l s  Highway 

(U.S. Route 36) a t  t h e  western boundary of  t h e  p ro j ec t  a r ea  (Section 6) ,  

t he r e  is some l i g h t  i n d u s t r i a l  development on p r i v a t e l y  owned land. 

A t h i r d  a r e a  of land which is  not  owned by t h e  Ci ty  is  found around 

Mesa R e s e ~ o i r ,  where t h e r e  i s  a l a rge  parcel  of  "government/utility- 

operated open space," f o r  radio  te lescopes .  



The records a t  t h e  Boulder County Assessor's Office ind ica te  a 

number of reserved mineral r i g h t s  under lands i n  the  pro jec t  area ,  most 

notably i n  Sections 5 and 6 around Mesa Reservoir and i n  Sections 3 and 4 

around Boulder Reservoir. According t o  these records, the  p r iva t e ly  owned 

lands and mineral reserves found i n  the  pro jec t  area  a r e  not  of g rea t  value. 

Greater valuation is placed on the  lands located eas t  of HVR/BR a rea  and 

the Diagonal Highway i n  t h e  v i c i n i t y  of the  Gunbarrel Subdivisions and 

IBM,  r a ther  than on lands immediately adjacent t o  the pro jec t  area  on the  

north, west and south and within the study area i tself .  



ZONING 

The HVR/BR a rea  l i e s  f o r  t he  most p a r t  e n t i r e l y  within Township 1 North, 

Range 70 Nest, Sections 3 ,  4 ,  5 and 6 with some extension i n t o  Sections 9 

and 10 along the  southern shore of  Boulder Reservoir (see Figure 1 ) .  This 

land i s  a portion of a l a rge  area zoned by Boulder County a s  an l l agr icu l tura l  

d i s t r i c t , "  ind ica t ing  an area "where conservation of ag r i cu l tu ra l  resources 

is of major economic value" (B.C. Zoning Resol., 1975, p. 15). Allowed 

i n  an ag r i cu l tu ra l  d i s t r i c t  are  one- and two-family dwellings, mobile 

homes, accessory buildings ( s t ruc tures  inc identa l  t o  the pr inc ipa l  bui lding) ,  

(B.C. Zoning Resol., 1975, p. 3 7 ) ,  churches, schools, golf  courses, and 

public parks o r  p layf ie lds  which a re  used during the day. Agriculture,  

including grazing, i s  permissible, a s  a r e  commercial feed lo ts .  Specif ic  

reference i s  made t o  t he  allowable a c t i v i t i e s  of o i l  d r i l l i n g ,  mining, 

quarr ies  and sand and gravel operations,  with quar r ies  and sand and gravel 

operations being subject  t o  review by the  Boulder County Commissioners, 

who may specify basic  use and require  a d e f i n i t e  reclamation plan. Public 

u t i l i t y  mains, l i n e s  and underground f a c i l i t i e s  a r e  allowed. Maximum 

building height i n  an ag r i cu l tu ra l  d i s t r i c t  i s  50 f e e t  (B.C. Zoning Resol., 

1975, p. 15) . 
Along the  western boundary of  the  study a rea  (Section 6 ) ,  i s  a small 

amount of land adjacent t o  the north  Footh i l l s  Highway (U.S. Route 36) which 

i s  zoned a s  a " l igh t  i ndus t r i a l  d i s t r i c t . "  The County Zoning Resolution 

spec i f i e s  such d i s t r i c t s  a s  "areas f o r  research,  non-offensive manufacturing 

and d i s t r i bu t ion  centers." Non-offensive uses would include assembling, 

processing and compounding. A l l  a c t i v i t i e s  must be within an enclosed 

s t ruc tu re ,  and i r r i t a t i o n s  such a s  noise ,  odors and refuse must be confined 

t o  the 'premises;  outdoor storage a reas  must be hidden from view from adjoin- 

ing s t r e e t s  and r e s iden t i a l  d i s t r i c t s .  Maximum allowable building height i n  

l i g h t  i ndus t r i a l  d i s t r i c t s  is 50 f e e t  (B.C. Resol. -, 1975, p. 31). 



CHAPTER 5 

ZONING 

The HVR/BR a r e a  l i e s  f o r  t h e  most p a r t  e n t i r e l y  wi thin  Township 1 North, 

Range 70 West, Sect ions  3 ,  4 ,  5 and 6 with some extension i n t o  Sect ions  9 

and.10 along t h e  southern shore of Boulder Reservoir  (see  Figure 1 ) .  This 

land is  a por t ion of  a l a rge  a r ea  zoned by Boulder County a s  an l l agr icu l tu ra l  

d i s t r i c t , "  i nd i ca t i ng  an a r ea  "where conservation of a g r i c u l t u r a l  resources 

is  of  major economic value" (B.C. Zoning Resol., 1975, p. 15).  Allowed 

i n  an a g r i c u l t u r a l  d i s t r i c t  a r e  one- and two-family dwell ings,  mobile 

homes, accessory bui ldings  ( s t ruc tu r e s  i nc iden t a l  t o  t he  p r inc ipa l  bu i ld ing) ,  

(B.C. Zoning Resol.,  1975, p. 37) , 'churches ,  schools,  go l f  courses ,  and 

publ ic  parks o r  p l a y f i e l d s  which a r e  used during t he  day. Agricul ture ,  

including grazing,  i s  permiss ible ,  a s  a r e  commercial f e ed lo t s .  Spec i f ic  

reference i s  made t o  t h e  a l l o ~ i a b l e  a c t i v i t i e s  of o i l  d r i l l i n g ,  mining, 

qua r r i e s  and sand and gravel  opera t ions ,  with quar r ies  and sand and gravel  

operat ions  being sub jec t  t o  review by t h e  Boulder County Commissioners, 
I 

who may spec i fy  ba s i c  use  and r equ i r e  a d e f i n i t e  reclamation plan.  Public 

u t i l i t y  mains, l i n e s  and underground f a c i l i t i e s  a r e  allowed. Maximum 

bui lding height  i n  an a g r i c u l t u r a l  d i s t r i c t  i s  50 f e e t  (B.C. Zoning Resol., 

1975, p. 15). 

Along t h e  western boundary of  t h e  s tudy a r e a  (Section 6 ) ,  is a small 

amount of  land adjacent  t o  t h e  nor th  Foo th i l l s  Highway (U.S. Route 36)  which 

is zoned a s  a " l i g h t  i n d u s t r i a l  d i s t r i c t . "  The County Zoning Resolution 

s p e c i f i e s  such d i s t r i c t s  as "areas f o r  research,  non-offensive manufacturing 

and d i s t r i b u t i o n  centers ."  Non-offensive uses  would include assembling, 

processing and compounding. A l l  a c t i v i t i e s  must be within an enclosed 

s t r u c t u r e ,  and i r r i t a t i o n s  such a s  no i se ,  odors and r e fu se  must be confined 

t o  t h e  premises; outdoor s to rage  a r ea s  must be hidden from view from adjoin-  
! ing  s t r e e t s  and r e s i d e n t i a l  d i s t r i c t s .  Eiaximum allowable bu i ld ing  height  i n  

l i g h t  i n d u s t r i a l  d i s t r i c t s  i s  50 f e e t  (B.C. Resol.,  1975, p, 31) . 





The land d i r e c t l y  e a s t  of t h e  p ro j ec t  a r ea ,  across  63rd S t r e e t  and 

along t h e  Diagonal Highway (Colorado Route 119), l i e s  mainly wi thin  a 
. . 

" l igh t  i n d u s t r i a l  d i s t r i c t t 1  o r  a tlsuburban r e s i d e n t i a l  d i s t r i c t , "  zones, with 

approximately one- thi rd  of Section 2 being zoned a s  an lleconomic development 

d i s t r i c t . "  Suburban r e s i d e n t i a l  zoning i nd i ca t e s  "low dens i ty  r e s i d e n t i a l  

areas located c lo se  t o  urban centers ,"  and uses a r e  more r e s t r i c t e d .  Allowed 

i n  suburban r e s i d e n t i a l  d i s t r i c t s  s r e  one-family dwellings and accessory 

buildings only a s  places  f o r  hab i ta t ion .  Churches, schools,  go l f  courses 

and daytime publ ic  parks,  plus publ ic  u t i l i t y  f a c i l i t i e s ,  a r e  t h e  only 

o ther  allowable uses i n  such d i s t r i c t s .  The maximum bui lding height  is 

l imi ted t o  35 f e e t  (B.C. Resol., 1975, p. 9 ) .  Land zoned a s  an economic I 

development d i s t r i c t  i nd i ca t e s  an a r ea  of l tspecial  uses which have economic I 

value f o r  Boulder County and which can be developed t o  be compatible with 

surrounding areas." Allowable uses of t h e  land must harmonize with t he  

surrounding developments and must be approved by t h e  Boulder County 

Planning Commission following publ ic  hearings (B.C Resol.,  1975, p.  2 3 ) .  

Included i n  t h i s  general  area ,  one f inds  such i ndus t r i e s  as In te rna t iona l  

Business Machines (IBM) and LeaninlTree Publishing Co., a s  well as sub- 

d iv i s ions  such a s  Gunbarrel Es ta tes  and Heatherwood. 

The major i ty  of  land d i r e c t l y  south l i e s  within an ag r i cu l t u r a l  

d i s t r i c t  of which t h e  s tudy a r e a  i s  a p a r t .  Although Valhal la  Subdivision 

is indicated on t h e  county t a x  records as lying contiguous t o  t h e  study 

a rea  along S l s t  S t r e e t  (Section 9 ) ,  i t  is not, .  nor is it expected t o  be, 

heavi ly  developed a s  a suburban r e s i d e n t i a l  a r ea  i n  t h e  manner o f  t h e  

lands located e a s t  of  t h e  p ro j ec t  a rea .  

A " rura l  r e s i d e n t i a l  d i s t r i c t "  separates  t he  a g r i c u l t u r a l  zoning 

of t he  study a r ea  from t h e  nor thern c i t y  l i m i t s  of Boulder. This d i s t r i c t  

contains "open a reas  f o r  both ag r i cu l t u r e  and semi-urban purposes." Per- 

miss ible  uses i n  r u r a l  r e s i d e n t i a l  zones a r e  t he  same as those  i n  suburban 

r e s iden t i a l  d i s t r i c t s ,  with t h e  addi t ion of  agr icu l tu re ;  maximum bui lding 

height  i s  a l s o  35 f e e t .  

The lands immediately nor th  of t he  study a r ea  a r e  i n  t h e  a g r i c u l t u r a l  

d i s t r i c t .  In  general ,  .zoning regu la t ions  a t  t he  present  time i nd i ca t e  



only limited development of lands to the east of the project site as 

areas of anticipated and expected population growth. Expansion of county 

population and economic development is not anticipated nor expected in 

the area of-Boulder Reservoir and Hidden Valley Ranch. 



CHAF'TER 6 

SEWER AND WATER SERVICE 

A t  the  present time, there a r e  no exis t ing  sewer and water l i n e s  of 

the City of Boulder in to  the HVR/BR area. Some mains run along the  Diagonal 

Highway (Colorado Route 119) and 63rd S t ree t ,  serving the  subdivisions 

located eas t  of t h e  Diagonal Highway. While maps of proposed l i n e s  indicate  

some expansion of service t o  lands along the southern boundaries of the 

study area,  there  a re  no plans f o r  expansion of c i t y  sewer and water service 

in to  the HVR/BR area. 

There a r e  two fac tors  which decrease the probabi l i ty  t h a t  the project  

area w i l l  be served i n  the near fu ture  by c i t y  water and sewer. F i r s t ,  it 

i s  the policy of the Boulder City Public F a c i l i t i e s  Department not t o  con- 

s t r u c t ,  a t  c i t y  expense, sewer and water mains nor provide sewer and water 

service t o  areas  which are  not current ly being served by such f a c i l i t i e s .  

When expansion of the service area does occur, it is usual ly because a 

developer bui lds  t h e  proper f a c i l i t i e s  t o  serve the subdivision, according 

t o  c i t y  specif icat ions,  and connects the f a c i l i t i e s  t o  ex is t ing  c i t y  mains 

which a r e  i n  the  nearby area.  The City of Boulder then c r e d i t s  the  developer 

as each new u n i t  hooks up t o  the system and begins t o  pay f o r  the use of 

c i t y  water and sewer coming t o  the subdivision. In essence, Boulder does 

not construct water and sewer mains as a public good but r a the r  provides 

the  service of sewer and water supply t o  l i n e s  once others have provided 

them. 

A second fac to r  is, were Boulder forced t o  expand its serv ice  area, 

the Public F a c i l i t i e s  Department f e e l s  tha t  such expansion would occur along 

the  northern edge of the c i t y .  The growth would follow an eas t e r ly  direct ion 

toward the Diagonal Highway and then north toward the already exis t ing  

res ident ia l  developments of Gunbarrel and Heatherwood. That is ,  expansion 

would take place well t o  the south and eas t  of the HVR/BR area and de f in i t e ly  

not in to  the  study area.  



Unless there  is good cause fo r  the City t o  bring sewer and water 

mains d i r e c t l y  t o  the HVR/BR area,  sewer and water service w i l l  not be 

provided t o  the area within the near future.  
0 



CHAPTER 7 

LEGAL CONSIDERATIONS 

The land acquired by the City of Boulder i n  the Hidden Valley Ranch 

purchase i n  1973 was paid f o r  by the Open Space Fund. The monies i n  t h i s  

fund come from three major sources: 1) 40 per  cent of a 1 per  cent s a l e s  

tax voted by Boulder c i t i zens  i n  November 1967, spec i f ica l ly  f o r  the  

acquisit ion and maintenance of open space lands; 2) bonds allowable by 

amendment t o  the City Charter voted by the Boulder e lec tora te  i n  November 

1971, which funds are  a l so  spec i f i ca l ly  al located t o  the  purchase'of open 

space properties;  and 3)  income from any use of open space property, such 

as  ren ta l  o r  user fees .  Monies a l so  may come from d i rec t  appropriations 

by the Boulder City Council, from private  contributions and from the s a l e  

o r  lease of open space property (Open Space Plan, 1974). 

In essence, the Open Space Fund is a t r u s t  fund f o r  the c i t i zens  of 

Boulder, and land designated as  open-space property, such as  tha t  of 

Hidden Valley Ranch, should be maintained according t o  the  des i res  of 

Boulder residents .  A s  interpreted by the City Real Estate Services 

Department, which is responsible f o r  the purchase of open space lands, such 

areas a re  t o  be preserved and maintained i n  t h e i r  natural  s t a t e .  ~ e c r e a t l o n  

a c t i v i t i e s  allowed must be passive i n  nature; such as hiking, bicycling, 

horseback r iding and picnicking. Restr ic t ions on open space lands include 

such developments as tennis  courts and b a l l  f i e lds ;  even the upgrading 

and improvement of ex is t ing  recreat ional  f a c i l i t i e s  i s  questionable, t o  

the extent tha t  it may be viewed as development ra ther  than maintenance of 

exis t ing f a c i l i t i e s .  These in te rpre ta t ions  a re  supported by Boulder's 

Open Space Plan 1974, as developed by the Open Space Board of Trustees, a 

c i t i z e n s f  advisory board t o  t h e  Boulder City Council. 

The Open Space Plan does recognize the  poss ib i l i t y  of conf l i c t  

between the Open Space Fund re s t r i c t ions  and desires  by o ther  c i t y  

departments fo r  other  "appropriateff uses of open space land f o r  c i t y  residents .  

The Open Space Plan suggests tha t  such conf l ic t s  may be resolved through 



t h e  t r a n s f e r  of land from the  j u r i s d i c t i o n  of t he  Real Es t a t e  Services 

Department t o  t h e  j u r i sd i c t i on  o f  t h e  o the r  department, with appropr ia te  

remuneration f o r  t he  value of t h e  land (Open Space Plan, 1974). However, 

t he r e  has never been an interdepartmental  land t r a n s f e r ,  and i n i t i a l  i nd i -  

c a t i ons  a r e  t h a t  it may no t  be p o l i t i c a l l y  f e a s i b l e ,  given t h e  d e f i n i t i o n  

o f  open space land and t he  r e s t r i c t i o n s  o f  t h e  Open Space Fund. 

Open space land is  s p e c i f i c a l l y  intended t o  be preserved i n  a 

na tu ra l  s t a t e  r a t h e r  t h G  be developed f o r  use .  Given t h e  t r u s t - l i k e  nature  

of  t h e  Open Space Fund, it would be appropr ia te  f o r  t h e  Ci ty  Attorney's  

Office t o  recommend a s t r i c t  and narrow i n t e r p r e t a t i o n  o f  t h e  appropr ia te  

c i t y  code r e s t r i c t i o n s  (Revised Code of  t h e  Ci ty  of  Boulder, 1965, Section 

40-16). In t h e  event o f  c o n f l i c t s  between t he  code and any proposed use 

through departmental t r a n s f e r ,  t h e  Open Space Board a l s o  supports  t h e  

dominance of  such c i t y  code sec t ion  (Open Space Plan, 1974). 

In  viewing t h e  l e g a l  considerat ions  and p o l i t i c a l  ramif ica t ions ,  t he  

t r a n s f e r  of open space lands t o  allow recrea t iona l  development beyond t h e  

i n t e n t  o f  t h e  Open Space Fund would be a complex and involved matter ,  taking 

much time and involving many departments within t h e  C i ty ' s  bureaucracy. 



PART I1 

THE ENVI RONMENT 



CHAPTER 8 

CLIMATE 

The purpose of  t h i s  sec t ion  is  t o  present  t h e  e f f e c t s  of Colorado's 

va r i ab l e  weather on t he  HVR/BR area.  The bas i c  d a t a  f o r  t h i s  s ec t i on  come 

from t h e  NOAA weather repor t s  f o r  Boulder and Longmont and from severa l  

c l imate - re la ted  s t ud i e s  done on t h e  semi-arid High P la ins  (Front Range 

Piedmont) on which t h e  a r ea  i n  question i s  located.  The t ab l e s  which follow 

es t imate  t h e  average temperatures and p r e c i p i t a t i o n  emphasizing t h e  seasona l i ty  

o f  t h e  area .  They a r e  compiled from a compromise between t he  average f o r  

t h e  Boulder and t h e  Longmont weather s t a t i o n s  during t h e  period from 1968-75. 

Weather Data 

Before discuss ing t h e  seasonal e f f e c t s  of c l imate  on t he  a rea ,  a few 

general  qua l i fy ing  observations a r e  i n  o rder .  F i r s t ,  during t h e  per iod 

s tud ied  (1968-1975), Longmont showed cons i s t en t l y  g r e a t e r  extremes o f  

temperature ( l e s s  i n  p r ec ip i t a t i on )  than d id  Boulder. Summer temperatures 

were h o t t e r ,  winter  temperatures lower, and d a i l y  highs  and lows were more 

separated.  Because of  t h e  nature  of t h e  t e r r a i n  around t h e  HVR/BR a rea ,  

it seems t h a t  t h e  averages more c lo se ly  approach those  of  Longmont r a t h e r  

than those  of  t h e  mountains and va l leys  near  Boulder. Second, it should be 

noted t h a t  t h e  period surveyed cons t i t u t e s ,  along with t h e  record of  t h e  

last 30 years ,  a highly  abnormal c l imatological  per iod when viewed from 

t h e  perspect ive  of severa l  cen tur ies .  This period has been warmer and 

wetter ,  and i f  c l ima to log i ca lh i s t o ry  t e l l s  us  anything, f u tu r e  periods may 

not  be q u i t e  so  favorable (Bradley, 1974). Third,  t h e  g rea t  va r i a t i ons  

between ind iv idua l  years makes tenuous any concrete  p ro jec t ions  based on 

pas t  averages. For ins tance,  1969 had a much wet te r  than usual  spr ing with 

temperatures considerably above t he  average, while 1973 had a much wet ter  

spr ing with temperatures below average. Again, 1969 had a much co lder  and 

d r i e r  than average summer, and a much h o t t e r  and wet te r  f a l l .  The c l imate  

of  t h e  a rea  i s  seasonal and is pred ic tab le  only  wi th  a moderate degree of 



probabi l i ty .  These extremes a r e  more not iceable  at  t he  HVR/BR a r e a  than 

. , 
i n  t he  City o f  Boulder. 

The following t a b l e  represen ts  a p i c t u r e  of  temperature-based 
\ 

seasons i n  t h e  area.  

Table I 1  

Temperature-Based Seasons 

1. Ful l  Summer average high--85 4 up J u l y  
(2 months) average low --55 & up August 

2 .  Marginal Summer average high--70 & up May, June J (5 1 / 2  months) 

( 3  1 / 2  months) average low --40 & up September, 1/2 October 

3 .  Trans i t ion  average high--50 - 65 1/2 March, April  
(3  months) average low --25 8 up 1/2 October, November 

4. Ful l  Winter average high--38 - 50 December, January 
(3 1/2 months) average low -- lo - 25 February, 1 / 2  March 

Table I1 shows t h a t  t h e r e  a r e  only two months a year  t h a t  can be 

counted on f o r  rec rea t ion  requ i r ing  f u l l  summer condit ions.  In 1976, t h i s  . ,. . 
..., 

would have even excluded h a l f  o f  Ju ly .  Although the re  a r e  many unseasonally 

w a r m  days throughout t h e  year,  c e r t a i n  a c t i v i t i e s  requ i re  a planned season 

f o r  maximum benef ic ia l  use.  The following t a b l e  shows an average number o f  

hot  and cold days i n  t h e  var ious  months o f  t h e  year.  Table I11 gives a more 

accurate p i c tu r e  than Table I1 of t h e  number of days t h a t  enjoy t h e  f u l l  

summer warmth (probably more a t t r a c t i v e  t o  mountain and water r ec r ea t i on  than 

t o  o ther  types),  a s  well as t h e  numerous days of t h e  year which p roh ib i t  

r igorous temperatures f o r  many outdoor rec rea t iona l  a c t i v i t i e s .  



Table I11 

Average Number of Hot and Cold Davs Der Month 

Number of days with High over 90 Number of days with Low under 32 

10 - 20 J u l y ,  August 
2 - 10 June 

25 - 30 January,  February, March, December 
20 - 25 November 

3 - 20 Apr i l ,  October 
0 - 3 May, September 

Number o f  days with High under 32 Number o f  days with Low under 0 

4 - 12 January, February 2 - 15 January,  February 
1 - 5 December, March 0 - 5 March, Apr i l ,  October, November, 
0 - 3 Apr i l ,  October, November December 

A f i n a l  observation on temperature, which a l s o  holds f o r  p r ec ip i t a t i on ,  

is t h e  ranking of  t h e  most seasonal and undependable months o f  t he  year. 

Almost invar iab ly  these  months a r e  April  and October (border months f o r  the  

w a r m  season),  followed by June, September and May ( a l l  p a r t s  o f  t h e  warm 

season). Three t a b l e s  (IV, V, and VI) give t h e  image of p o t e n t i a l l y  wet 

and dry months from p rec ip i t a t i on  averages p lus  days with s i g n i f i c a n t  

p r e c i p i t a t i o n  and t h e  months of snow. 



Table IV 

Average Precipitation 

Mean Precipitation Months 

Wet - 
potentially over 4" 
potentially 2" to 4" 
potentially 1" to 2" 

April, May, June, October 
March, July, September, November 
January, February, August, December 

potentially less than .211 January, February, August 
potentially less than .511 March, June, July, September, October, November, 

December 
potentially .511 to l.Oll April, May 

(note again the extreme variability of the months April, May, June and October) 

Table V 

Significant Precipitation 

Number of days Number of days 
with precipitation over .511 with precipitation over .lll 

up to 5 days April, May, June, October up to 10 days June 
up to 3 days September, November up to 8 days. April, May, October 
one day or less January, February, March up to 6 days March, September 

July, August, December up to 5 days July, November, December 
3 days or less January, February, 

August 

Table VI 

Months of Snow 

Average inches of snow per month 
511 - 20" March, November, December 
2" - 1811 January, February 
0" - 2011 September 
011 - 4011 April, October 
1 - 611 May 



The weather i n  the  HVR/BR a r ea ,  as  well  a s  t he  r e s t  of Colorado, 

is var iab le  and not r e l i ab ly  predictable  f o r  s p e c i f i c  seasons o r  years. 

Certa in  months emerge with grea te r  r e g u l a r i t y  of  weather pa t te rns  from 

year t o  year;  o thers  a r e  extremely var iab le  from year t o  year. The weather 

is  most consis tent  i n  the  f u l l  summer and f u l l  winter seasons, and l e a s t  

cons is ten t  i n  the  marginal and t r a n s i t i o n a l  seasons (Table 11). 

Major implications fo r r ec rea t iona l  a c t i v i t i e s  based on temperature 

and p rec ip i t a t i on  a r e  as  follows: 1)  a c t i v i t i e s  requir ing more o r  l e s s  

predictable  summer weather ( i . e . ,  t ennis ,  swimming, sun bathing, organized 

summer spo r t s ,  e tc . )  have a very l imited season o f  po ten t i a l  use;  2) g rea te r  

use during the  year and thus  f u l l  year enjoyment would be gotten by those 

spor t s  and outdoor recrea t iona l  a c t i v i t i e s  t h a t  a r e  more "res is tant"  t o  

extreme and changeable weather; 3) a c t i v i t i e s  i d e n t i f i e d  with the winter 

season and not  requir ing a  mountain environment could be developed. 

Wind Effec ts  

A f i n a l  aspect of weather and climate i n  t he  a rea  t h a t  needs 

a t t en t ion  i s  wind. Recent s tud ies  of the  wind conditions i n  the  Colorado 

Piedmont have led  t o  ins igh ts  not o f ten  considered i n  t he  past  (MacPhail, 

1972). Although there  a r e  not enough days during the  year with moderate t o  

high winds t o  d r a s t i c a l l y  a f f ec t  spec i f i c  recrea t iona l  a c t i v i t i e s ,  winds 

can bring winter- l ike  conditions (cold from t h e  mountains). More important 

i s  evaporation. Studies have shown t h a t  the  ac tua l  evaporation poten t ia l  

i n  t he  area because of winds is  s ign i f i can t ly  g rea t e r  than the 16 - 18" 

annual p rec ip i t a t i on  r a t e  (MacPhail, 1972, p. 27). Prec ip i ta t ion  and winds 

a r e  not always concurrent. Moreover, the  amount of water absorbed by the 

s o i l  a t  any period of p rec ip i ta t ion  is var iable .  The wind must be taken 

i n t o  account i n  planning f o r  the development of t h e  area.  The depression of 

Hidden Valley o f f e r s  l i g h t  protection from the  wind, considering the force 

and ve loc i ty  of the  winds across the  area.  Its loca t ion  close t o  the  moun- 

t a i n  f ron t  assures continued buffeting (MacPhail, 1972). 

Another e f f e c t  of t h e  wind is  on water surface evaporation. ' ~ l t h o u ~ h  

there  have been no s tud ies  done a t  Boulder Reservoir, recordings of surface 

evaporations on comparable water bodies near Fort Col l ins  and i n  South Park 



have shown a much g rea t e r  r a t e  of evaporation than imagined a t  t he  time 

these  a r t i f i c i a l  lakes were constructed.  Thus, it is assumed t h a t  a g r e a t  

deal of water is l o s t  from t h e  Boulder Reservoir each year  producing an 

addi t ional  s t r a i n  on an a l ready scarce  and valuable resource.  Plans f o r  

construction of addi t ional  major r e se rvo i r s  i n  o the r  windy areas o f  t h e  

s t a t e  have been a l t e r e d  a s  a r e s u l t  of  t he  high r a t e  of  evaporation. The 

existence of Boulder Reservoir and t he  na tu r a l  evaporation from it has 

already created a man-made microclimate t h a t  has modified t he  previous 

semi-aridity.  

Evaporation, coupled with fu tu r e  projected growing demands on 

scarce  water resources f o r  Boulder and t h e  Front Range Corridor,  favor  

the  development of rec rea t iona l  a c t i v i t i e s  and f a c i l i t i e s  t h a t  t ake  ad- 

vantage of t h e  na tura l  t e r r a i n ,  vegeta t ion and o the r  environmental 

q u a l i t i e s  r a t h e r  than t h e  in t roduct ion of more water-oriented development. 



CHAPTER 9 

HYDROLOGY, GROUND WATER, AND FLOODING POTENTIAL 

The o f f i c i a l  annual r a t e  o f  p r e c i p i t a t i o n  f o r  t h e  Boulder a rea  

f o o t h i l l s  i s  18 inches pe r  annum. The p r e c i p i t a t i o n  f o r  t he  Boulder 

Reservoir area, t h r e e  miles e a s t  of  t h e  f o o t h i l l s  i s  ca lcu la ted  t o  be 

lower--about 15 inches per  annum. A s  with most semi-arid c l imates ,  some- 

where between 5 per  cent  and 10 per  cent  of t h e  p r ec ip i t a t i on  is  absorbed 

i n t o  theground water t ab l e s ,The  f i gu re  7 per  c en t  i s  used as  t h e  recharge 

r a t e  i n  t h e  Boulder area .  In o the r  words, somewhere between 1.05 and 

1.26 inches of  p r ec ip i t a t i on  goes d i r e c t l y  i n t o  t h e  aqu i f i e r s .  

Aquif iers  i n  t h e  HVR/BR a rea  a r e  t he  a l l u v i a l  gravel  depos i t s  and 

t h e  i n t e rmi t t en t  stream beds, both of which show considerable seasonal 

f l uc tua t i on .  Although the  stream beds respond d i r e c t l y  t o  p r ec ip i t a t i on ,  

t h e  gravel  beds der ive  most of t h e i r  water from t h e  var ious  i r r i g a t i o n  

d i tches  which t raverse  t h e  area .  Thus, t h e  water t a b l e  r i s e s  during 

i r r i g a t i o n  season, April  through Ju ly ,  and f a l l s  o f f  f o r  the  r e s t  of t he  

year.  In  t h e  dry season t h e  water t a b l e  is as deep a s  7 f e e t  below the  

sur face .  In  t he  wet season, the  t a b l e  r i s e s  as high as 2 f e e t  below the  

surface .  The sa tu ra ted  l aye r  of t h e  a c q u i f i e r  is  t y p i c a l l y  two t o  four  

f e e t  th ick .  Wells i n  t h e  a l l u v i a l  sands have been found unre l iab le  i n  a l l  

seasons except i n  l a t e  spr ing  and e a r l y  s m e r .  The stream bed provides a 

more constant  and r e l i a b l e  source of water. 

The spil lway f o r  Boulder Reservoir is found t o  be unsafe f o r  t he  

100-year flood. In o rder  t o  compensate f o r  t h i s ,  t h e  water l eve l  must be 

kept  around 10 f e e t  below t h e  top of t h e  spil lway. The water i n  t h e  

r e se rvo i r  has a high mineral content- -sulfa tes  and a lka l i ne .  Although a 

s tudy of t h e  100-year flood i n  t he  Big Dry Creek is  i n  preparat ion,  the  

da t a  was no t  ava i l ab l e  i n  time f o r  inclus ion i n  t h i s  repor t .  

This cursory review of t h e  a v a i l a b i l i t y  o f  water a t  t he  HVR/BR 

a r ea  br ings  out  severa l  s t rong  points.  There i s  l i t t l e  p r ec ip i t a t i on  and 



even l e s s  of t h a t  i s  ava i lab le  as ground water. The ground water i s  not  

only l imi ted,  but is unre l iab le .  Only t he  water i n  t h e  stream beds can 

assure  heavy usage, but it is of doubtful  qua l i t y  f o r  human consumption. 

Although t h e  impact of the  100-year f lood is  not  ye t  ava i lab le ,  t he  r e se r -  

v o i r  must be kept a t  a  low l eve l  because of  it. I n  conclusion, t he r e  is 

l i t t l e  l oca l  water ava i lab le  t o  se rve  a rec rea t iona l  f a c i l i t y  i n  t h e  a rea ,  

o ther  than t h a t  derived from transmountain divers ion.  



CHAPTER 10 

VEGETATION 

The HVR/BR a r ea  represents  a ' smal l  por t ion  o f  t h e  na t ive  grassland 

t h a t  once covered t he  Boulder area .  The a r e a  i s  being diminished by the  

ever  increas ing demands f o r  space by industry ,  developers, and rec rea t ion-  

a l i s t s .  Where t he r e  i s  an ava i lab le  water source ,  t h e  grassland i s  of ten  

reclaimed f o r  ag r i cu l t u r a l  use  by means of i r r i g a t i o n .  The Hidden Valley 

Ranch and Boulder Reservoir  p roper t i es  a r e  t y p i c a l  of  t h e  areas  with these 

condi t ions .  

The Ranch i t s e l f  conta ins  few concentra t ions  of t r e e s  o r  shrubs. 

What la rge  growth t he r e  is ,  i s  postclimax g a l l e r y  f o r e s t  vegetation located 

along t he  Farmer's Ditch i n  t he  southeast  por t ion of the  ranch (McNair, 1975, 

p. 96). Cottonwood and Willow a r e  c h a r a c t e r i s t i c .  

Although somewhat over-grazed, t h e  range of t h e  ranch supports  

approximately 50 per  cent  ground cover and has been ra ted  a s  adequate. 

Western Wheatgrass is perhaps t h e  most predominant grass  species ,  

accompanied by Orchardgrass, Bromegrass, and Clover. In the  southern 

por t ions  o f  t h e  Ranch s tands  of  Switchgrass and Alkala i  Sacaton may be 

observed i n  abundance (McNair, 1975, p. 97). 

Other grasses  present  a re :  

Blue Grama 

Cheatgrass 

Sideoats 

Kentucky Wheatgrass 

Buffalograss 

Sage and Hairy Goldaster a r e  prevalent  a s  low-lying brush species  

along with: (McNair, 1975, p .  97) 

Wormwood 

S a l s i f y  

Rabbitbrush 



Yucca 

Snakeweed 

Because of i t s  l a rge  body of water t he  Boulder Reservoir conta ins  

some p lan t  species  not  found on t h e  Hidden Valley Ranch. They include:  

Sedges 

Rushes 

C a t t a i l s  

Range Poten t ia l  

The Hidden Valley Ranch i s  divided i n t o  e igh t  p r i nc ipa l  pas tures .  

There a r e  f i v e  i r r i g a t e d  pastures  and th ree  dry. 

In general ,  t h e  ranch is now producing an average of 700 t o  800 

pounds per  ac re  a i r  dry.  Improved i r r i g a t i o n  p r ac t i c e  and t h e  app l ica t ion  

of n i t rogen i s  capable of  increas ing t h e  a reas  ove ra l l  y i e l d  by 500-1500 

pounds per  acre .  

Plans f o r  improving t h e  forage capaci ty  a r e  d e t a i l e d  i n  t h e  Agr icu l tu ra l  

Management Plan of Boulder Open Space Lands. This r epo r t  was compiled i n  

1975 f o r  Boulder County by t h e  Non-Trust Farm Management, Inc. ,  of  Denver, 

Colorado. 



CHAPTER 11 

WILDLIFE 

Mammals 

Before t h e  t u r n  of t h i s  century,  t h e  HVR/BR a r e a  may have seen 

v a s t  herds of bison,  deer ,  antelope, turkey,  and bear.  Now t h e  a r ea  r e t a i n s  

few o f  t h e  l a r g e r  animals (U.S.D.A., So i l  Conservation Service ,  p. 52) .  

Smaller na t i ve  mammals can r ead i l y  be seen on t h e  ranch and r e se rvo i r  

p roper t i es .  They include:  

Coyote Shrew sp.  

Black-tai led P r a i r i e  Dog Muskrat 

Long- t a i l e d  Weasel 13-l ined Ground Squ i r r e l  

Cot ton ta i l  Rabbit North American Meadow Mouse 

Skunk (common s t r i ped )  General spec ies  and genera of mice 

Birds 

B i r d l i f e  abounds i n  t he  area ,  with both seed-gathering, predatory,  

and water b i r d s  represented from time t o  time. The t r e e s  along t he  Farmer's 

Ditch se rve  as perch f o r  many types of predatory b i rd s .  This category includes:  

Sharp-skinned Hawk Night Hawk 

Cooper's Hawk Kestrel  

Red-tailed Hawk Burrowing Owl 

Rough-legged Hawk P r a i r i e  Falcon 

Swainson s Hawk Marsh Hawk 

Ferruginous Hawk Golden Eagle 

Further t o  t he  e a s t ,  g rea t  numbers of waterfowl and water associa ted 

b i r d s  c o l l e c t  on o r  around Boulder Reservoir. Hunting i s  not  monitored and 

i s  open t o  hunters  with walk-in b l inds  during t he  season. Generally t h e  

season runs from t h e  f i r s t  week i n  October u n t i l  t he  second week i n  January. 



Along the  western edge of t h e  rese rvo i r ,  among t h e  rushes and 
, . . , sedges, a small breeding a rea  f o r  Mallards is  i n  operation.  Here t he r e  can 

a l so  be seen grea t  numbers of o t h e r  water b i rds  searching f o r  food beneath 

the  sur face  of t h e  rese rvo i r .  They include: 

Horned Grebe Barids Sandpiper 
, . Pied Bi l led Grebe Least Sandpiper 

Western Grebe Dun1 in* 

Great Blue Heron Semi-palmated Sandpiper 

C a t t l e  Egret*+ Western Sandpiper 

Black Crowned Night Heron American Avocet 

White Faced Ib i s  Herring Gull 

Canadian Goose Ring Bi l led Gull 

Ma1 l a rd  Frankl in ' s  Gull 

Gadwall Belted Kingfisher 

Northern P i n t a i l  Wil le t  

Green Winged Teal 

Blue Winged Teal 

Cinnamon Teal 

Northern Shoveler 

American Pigeon 

Redhead 

Ring-necked Duck 

Canvasback Duck 

Lesser Scamp 

Common Goldeneye 

Greater  Yellowlegs 

Spotted Sandpiper 

Common Snipe 

Kildeer 

Semi-palmated Plover 

American Coot 

Common Merganser 
-1 

Ruddy Duck 

Buff 1 ehead 

Bluebi l ls  

In the pas t ,  l a rge  concentrat ions of Ring-necked Pheasant have been 

located along t h e  Farmer's Ditch o f  Hidden Valley Ranch. Other spec ies  of  

b i rd s  may be found e i t h e r  foraging i n  f i e l d s  f o r  g ra in  o r  i n sec t s .  They 

include : 

Rock Dove Pine S i sk in  

Mourning Dove American Gold Finch 

Red Shafted Fl icker  Lesser Gold Finch 

Western Kingbird Green Tai led Towhee 
; rT.' 

' Horned Lark I, ic Rufous Sided Towhee 
. 

Barn Swallow Savannah Sparrow 



C l i f f  Swallow 

Black Bi l l ed  Magpie 

Common Raven 

American Crow 

Pinon J a y  

Black Capped Chickadee 

Dipper 

Robin 

blountain Bluebird 

Water P i p i t  

Northern Shrike 

Loggerhead Shrike 

S t a r l i n g  

V i rg in i a ' s  Warbler 

Orange Crowned 

Yellow Rumped Warbler 

Common Yellowthroat 

House Sparrow 

Lark Bunting 

Vesper Sparrow 

Tree Sparrow 

Chipping Sparrow 

Clay Colored Sparrow 

White Crowned Sparrow 

Song Sparrow 

Dusky Grouse 

House Finch - 

Blue Grosbeak 

Western Tanager 

Brown Headed Cowbird 

Common Brackle 

Brewer's Blackbird 

Northern Oriole  

Red Winged Blackbird 

Western Meadowlark 

(Note: *Denotes b i r d l i f e  not  t y p i c a l l y  found i n  t h i s  area .  

+Denotes b i r d l i f e  s igh ted  but pending v e r i f i c a t i o n  by t h e  Colorado 

F ie ld  Orni thologis ts  Record Committee.) 

Fish 

Boulder Reservoir  o f f e r s  rec rea t iona l  f i s h i n g  f o r  many sportsmen. 

Because of i t s  depth, t he  Reservoir can provide both warm-water and cold- 

water h a b i t a t s  f o r  a v a r i e t y  of f i s h  species .  The Colorado S t a t e  Fish and 

Game s tocks  a number of  f i s h  including: 

Bass Sunfish 

Walleye Crappie 

Perch Bluegill 

Bullhead Carp 

Catf ish  Suckers 

Trout 



Additional knowledge on fauna of t he  HVR/BR a r e a  is  beirig r e -  

searched by t he  Boulder County Wildl i fe  Survey i n  conjunction with t h e  

Audubon Society.  Future references  t o  t he  survey may provide f r e sh  i n -  

s i g h t  on an updated ba s i s .  



CHAPTER 12 

LIMITATIONS IMPOSED BY SOILS ON 

LANDFORMS, TREES, GRASSES, SANITATION AND CROPS 

Within the  HVR/BR area  t he  Soi l  Conservation Service (SCS) of the  

U.S. Department of Agriculture i d e n t i f i e s  t h i r t e e n  d i f f e r e n t  s o i l  phases 

(types).  Each of these t h i r t een  s o i l s  (Table VII) has a d i f f e r e n t  combina- 

t i o n  of physical  and chemical proper t ies .  These edaphic cha rac t e r i s t i c s  

have a profound influence on the  type and loca t ion  of fu tu re  development 

t h a t  can take place i n  t he  area. 

This sec t ion  of t he  report  discusses the  types of s o i l s  present and 

t h e i r  e f f e c t  on the  following types of  land use: 1) s u i t a b i l i t y  f o r  plant ing 

t r e e s ,  2) crop production ( i r r i ga t ed  and non-irrigated) , 3) s u i t a b i l i t y  f o r  

plant ing grasses ,  and 4) i n s t a l l a t i o n  of sewage lagoons o r  s e p t i c  tanks. 

The t h i r t e e n  s o i l  phases previously mentioned belong t o  e igh t  

d i f f e r e n t  s e r i e s .  The s o i l s  of the  Heldt s e r i e s  a r e  found i n  Sections 

4 and 5 (T.IN.,R.70W.). The Heldt s e r i e s  i s  made up o f  deep, moderately 

well drained s o i l s ,  formed on te r races  and uplands i n  loamy alluvium 

weathered from sedimentary rock. The s o i l s  i n  t he  Heldt s e r i e s  a r e  used 

fo r  i r r i g a t e d  and dry cropland and f o r  pasture .  

The Kutch s e r i e s  cons is t s  of moderately deep, well drained s o i l s .  

The slopes general ly  associated with these s o i l s  run from 3 t o  9 per  cent .  

The Kutch s e r i e s  or iginated on upland and va l ley  s ides  i n  clayey residuum 

weathered from sedimentary rocks. The predominant use  of these s o i l s  i s  

f o r  i r r i g a t e d  and dryland crops and pasture.  The Kutch s e r i e s  is  found i n  

Section 4. 

The Longmont s e r i e s  is  found i n  Sections 3 ,  4 and 5 (T.lN.,R.70W.). 

These s o i l s  a r e  deep, poorly drained, s a l t y  and a lka l ine .  The Longmont 

s o i l s  formed on te r races  and upland swales i n  clayey alluvium derived from 

shale .  These s o i l s  a r e  used f o r  pasture ,  o r  urban purposes. 



The Nunn s e r i e s ,  l i k e  t h e  Heldt s e r i e s ,  is made up of deep, wel l -  

drained s o i l .  These s o i l s  formed on t e r r ace s  and va l l ey  s i d e  s lopes  i n  

loamy alluvium. Nunn s e r i e s  s o i l s  a r e  used f o r  i r r i g a t e d  and dryland 

crops and f o r  pas ture .  These s o i l s  a r e  found predominantly i n  Section 5 .  

The Renohill s e r i e s  cons i s t s  of  moderately deep, well-drained so i l s .  

Sections 5 and 6 contain t h e  major depos i t s  of these  s o i l s .  The Renohil l  

s e r i e s  formed on upland h i l l s  and r idges  i n  loamy parent  mater ia l  weathered 

from sha le  and sandstone. So i l s  o f  t h i s  s e r i e s  a r e  found throughout t h e  

area.  These s o i l s  a r e  used f o r  i r r i g a t e d  and dryland crops and pas tu re .  

The Samsil-Shingle Complex i s  found i n  Sections 3,  4 ,  and 5 (T.lN., 

R.70W.). These s o i l s  a r e  well drained but shallow. The Samsil-Shingle 

Complex or iginated on upland h i l l s  and r idges  i n  calcareous loamy residuum 

weathered from sandstone o r  sha le .  So i l s  of  t h i s  complex a r e  be s t  s u i t e d  

t o  pas ture .  

The Terrace Escarpment (not a s o i l  s e r i e s )  cons i s t s  of  und i f f e r en t i a t ed  

shallow s o i l s  t h a t  have many cobbles and s tones  on t h e  surface .  The proper- ,. t i e s  of the  Terrace Escarpments a r e  var ied but they a r e  not  su i t ed  t o  

cu l t i va t i on .  The most extensiveoccurrence of Terrace Escarpment is i n  

Section 6 (T.lN.,R.70W.). 

The Valmont s e r i e s  cons i s t s  of deep, well-drained s o i l s .  S o i l s  of 

t h e  Valmont s e r i e s  a r e  found throughout t h e  HVRIBR area .  These s o i l s  formed 

on old  high te r races  and benches i n  gravel ly  and cobbly loamy alluvium. 

So i l s  of the  Valmont s e r i e s  a r e  used fo r  i r r i g a t e d  and dryland crops o r  

pas ture .  



Table VII 

Area So i l  Capab i l i t i e s  and Character 

Name of  So i l  Symbol 
Tree Capabi l i ty  Unit Sep t ic  Tank 
S u i t a b i l i t y  I r r i ga t ed  Non-Irrg. Absorption F ie ld  Slope % Sewage Lagoons 

moderate 6 

3 

6 

1-leldt Clay I HeC IVe-1 

IVe-1 

---- 

VIe-1 

VIe-1 

VIw-1 

I Kutch Clay Loam 

severe;  slow 
permeabil i ty (sp) 

severe ; bedrock (br)  
20" t o  40f1; sp  

severe;  water t a b l e  

I KuD severe  : b r  20" 
t o  40" 

severe:  water 
t a b l e  1 t o  2 f e e t  

s l i g h t  i f  s lope 
is 1 t o  2%;  mode^ 
a t e  2 t o  3% 

moderate 5 t o  7% 
severe ? 7% 

severe  : b r  520If  

severe  : b r  20" 
t o  40" 

unn Clay Loam 
I I I 1 t o  2 f e e t ;  s p  

3 
I I e - l  I IIIs-.I I severe:  sp  

3 Nunn Clay Loam 

VIe-3 severe;  brq2011 

I I Ie -2  NuC 

U) 

Renohill Loam ReD 
I 

severe:  b r  20" t o  
1Ve-4 1 40" 

I I Ie -7  

' 

VIe-1 severe: b r  20" t o  1 40" 

severe;  s p  

severe  : b r  20t1 
t o  40" 

Renohill S i l t y  
Clay Loam 

Renohill S i l t y  
Slay Loam 

Samsil-Shingle Complex 

Terrace Escar~ments  

RnB 

RnD 

SeE 

Te 

severe  : br520I1  

va r i ab l e  

severe:  r ap id  
permeabi 1 i t y  

severe:  rapid  

i ~ e r m e a b i  1 i t v  
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Trees - 
Planting t r e e s  i n  t h e  HVR/BR a r e a  would help con t ro l  s o i l  blowing, 

lessen wind damage t o  crops, minimize evaporation,  and provide a h a b i t a t  

f o r  c e r t a i n  kinds of animals. I n  add i t ion  t o  t h i s ,  many f e e l  t h a t  t r e e s  

would increase  t h e  a e s t h e t i c  appeal of t h e  area .  

There a r e  two major c r i t e r i a  t h a t  must be met before t r e e s  can be 

grown: proper s o i l s  and adequate moisture.  According t o  t h e  SCS, t h e  

s o i l s  of t h e  HVRjBR a rea  f a l l  i n t o  two t r e e  s u i t a b i l i t y  groups: t r e e  

s u i t a b i l i t y  "group three" and llgroup six" (see Table VII) .  In  llgroup 

three," t he  following t r e e s  and shrubs a r e  s u i t a b l e  f o r  p lant ing;  Ponderosa 

Pine, Austrian Pine, Rocky Mountain Juniper ,  Concolor F i r ,  Colorado Blue 

Spruce, Siber ian E l m ,  Green Ash, Honeylocust, Hackberry, Caragana, Choke- 

cherry,  American Plum, Honeysuckle, L i lac ,  Spirea,  Skunkbysh Sumac, and 

Russian Olive. 

So i l s  c l a s s i f i e d  "group s ix"  (Table V I I )  a r e  unsuited f o r  t r e e  p lan t ing  

because of one o r  more of t h e  following reasons: they a r e  shallow t o  bedrock; 

s t rongly sloping; poorly drained o r  aera ted;  excessively s a l i n e  o r  a lka l i ne ;  

o r  they a r e  cobbly, stony,  gravel ly , ,  sandy, o r  very clayey ( r e f e r  t o  

Figure 2 ) .  

Much o f  t h i s  a rea  is under la in  with P i e r r e  shale .  I r r i g a t e d  t r e e s  

nay be k i l l e d  by i ron  s u l f a t e  leached from the  sha le  by i r r i g a t i o n  water. 

The P i e r r e  shale  swells  and swales with an i r r e g u l a r  p a t t e r n  thereby 

making it hard t o  p r ed i c t  which areas  w i l l  be a f fec ted .  This same problem 

w i l l  a f f e c t  t he  in t roduct ion o f  grasses  which requ i re  i r r i g a t i o n .  
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Grasses 

Many d i f f e r e n t  types of  grasses  can be introduced on an i r r i g a t e d  o r  

non-irr igated bas i s .  Grasses provide forage,  reduce erosion by water,  

reduce s o i l  blowing, and preserve moisture. Different  types of grasses  

produce d i f f e r e n t  amounts of forage and need d i f f e r e n t  management p r ac t i c e s .  

I t  is beyond t h e  scope o f  t h i s  repor t  t o  deal  with t he spec i f i c s  o f  farm 

management. A repor t  by t he  Non-TrustFarm Management Inc. covers t h e  

spec i f i c s  (e .g . ,  f e r t i l i z e r  r a t e s )  of range management i n  t h e  HVR area .  

A l l  o f  t he  s o i l s  except Longmont Clay, Renohill Loam, Samsil-Shingle 

Complex, and Terrace Escarpment, a r e  s u i t a b l e  f o r  Orchard Grass o r  Smooth 

Bromegrass, i f  they a r e  i r r i g a t e d .  For a list of which grasses  a r e  s u i t a b l e  

on non- i r r igated land see  Table VIII. 

San i ta t ion  

If t h e  HVR/BR a rea  is  developed i n to  a rec rea t ion  a rea ,  s an i t a t i on  

f a c i l i t i e s  w i l l  be needed. A l l  of t h e  s o i l s  i n  t he  area ,  except Heldt Clay 

and Nunn Clay Loam, have severe  r e s t r i c t i o n s  on bui lding a sewage lagoon. 

The most common l im i t a t i ons  on sewage lagoon development a r e  bedrock o r  

rapid  permeabil i ty (see  Table VII). 

Res t r i c t ions  upon the  i n s t a l l a t i o n  o f  a s e p t i c  tank-absorption 

f i e l d  a r e  equally severe. In a l l  of  t h e  s o i l s ,  except t h e  Valmont s e r i e s ,  

e i t h e r  bedrock o r  slow permeabil i ty s e r i ous ly  impair t h e  i n s t a l l a t i o n  of a 

s e p t i c  tank (see Table VII) .  The r e s t r i c t i o n  f o r  a s e p t i c  tank i n  t h e  

Valmont s e r i e s  i s  s l i g h t .  (Figure 3) 

Crops 

In Table V I I ,  a l l  of t he  s o i l  phases a r e  given a capab i l i t y  u n i t  

r a t i ng .  The lower t h e  number t he  b e t t e r  t h e  s o i l .  By using t h e  r a t i ngs ,  

it is easy t o  compare one s o i l  with another. If a l l  o ther  f ac to r s  a r e  

equal ,  then one should c u l t i v a t e  t h e  s o i l  with t he  be s t  c apab i l i t y  r a t i ng .  



The SCS defines c lass  I11 and c l a s s  I V  s o i l s  as  follows: 

Class I11 s o i l s  have severe l imitat ions 
t h a t  reduce the choice of p lan ts ,  require 
special  conservation prac t ices ,  o r  both. 

Class I V  s o i l s  have very severe l imitat ions 
tha t  r e s t r i c t  the choice of p lan ts ,  require 
very careful  management, o r  both (U.S.D.A. ,  1975, p. 3 2 ) .  

Class I ,  11, and I11 s o i l s  a re ,  i n  general, su i ted  f o r  i r r iga ted  

cul t iva t ion .  I f  one uses c l a s s  I11 s o i l s  as the cutoff point f o r  i r r iga ted  

crops then only t h e  Nunn and Valmont s e r i e s  a re  su i t ab le  for  cul t ivat ion.  

For non-irrigated agricul ture  one might be apt t o  cu l t iva te  a lower 

c l a s s  s o i l .  I f  c l a s s  IV s o i l s  a re  chosen as the cutoff point then the 

Nunn, Renohill, and Valmont s e r i e s  might be considered su i tab le  f o r  cul t ivat ion.  

The cutoff points of c l a s s  111 f o r  i r r iga ted  crops and c l a s s  IV fo r  

non-irrigated crops a re  intended only t o  serve as a rough guide. Soi ls  t ha t  

can be prof i tab ly  cul t ivated depend upon a great  var ie ty  of constantly 

changing conditions. 







CHAPTER 13 

SOIL LIMITATIONS--RECREATIONAL AND 

URBAN ENGINEERING USES 

This chapter explores the  c a p a b i l i t i e s  and l imi ta t ions  of the  

s o i l s  and landforms of t h e  HVRjBR study a rea  f o r  recrea t iona l  and spec i f i c  

urban engineering uses. 

The Hidden Valley Ranch-Boulder Reservoir area  is underlain by 

P ie r re  Shale of  Cretaceous age (70-100 mybp.) on the  north,  ea s t  and south 

and by the  Hygiene Sandstone on t h e  west. The r o l l i n g  topography character-  

i s t i c  of the area r e s u l t s  from weathering of non-resis tant  P ie r re  Shale. 

F l a t  upland surfaces a r e  Pleistocene a l l u v i a l  t e r races .  Recent alluvium 

is present i n  in te rmi t ten t  stream channels. 

Pierce Shale is  an olive-gray shale  interbedded with brown f i n e  

grained sandstone. The thickness of  t he  P ie r re  Shale is 2,438 m (8,000 f t . )  

(Scott  & Cobban, 1965). In the  study area,  the  P ie r re  Shale dips  12-14 

degrees southeastward. P i e r r e  Shale has low permeability and high shrink- 

swell po ten t ia l .  Montmorillonitic c lay s o i l s  (bentoni t ic  s o i l s )  a r e  ex- 

pansive s o i l s  which developed from weathering of P ie r re  Shale under semi- 

a r i d  conditions. These s o i l s  pose a po ten t ia l  hazard t o  s t ruc tu re s  b u i l t  

i n  t he  a rea  without proper preconstruction s i t e  preparation (Hart, 1974). 

The s u i t a b i l i t y  of t he  various local  s o i l s  f o r  recrea t iona l  uses ,  

degree of l imi ta t ion  ( s l i g h t ,  moderate, o r  severe), and subsequent recom- 

mendations a r e  l i s t e d  i n  the  So i l  Survey of Boulder County Area, Colorado. 

This chapter a l so  deals  with s o i l  l imi ta t ions  f o r  urban uses: spec i f i ca l ly ,  

l oca l  roads and s t r e e t s ,  and dwellings without basements. Recommendations 

a r e  made concerning these uses.  

Recreational uses,  according t o  the  Soi l  Survey of Boulder County 

Area, Colorado include spec i f i c  uses such a s  camp areas ,  p icnic  areas ,  

playgrounds, paths and t r a i l s .  For camp areas ,  





the soils should be suitable for heavy traffic by people, 
horses and vehicles. The best soils have mild slopes, 
good drainage, a surface free of rocks, gravel and cobbles, 
freedom from flooding during periods of heavy use, and a 
surface that is firm after rains, but not dusty when dry. 
In addition, the permeability of the soil is considered 
Gail Survey, 1975, p. 51). 

None of the soils in the HVR/BR area have less than slight 

limitations for camp areas. However, several soil types exhibit only 

moderate limitations which "can be overcome or modified by planning, by 

design or by special maintenance" (Soil Survey, 1975, p. 48). These 

soils include Nunn Clay Loams, Kutch Clay Loams, and the Valmont Series; 

Clay Loams and Cobbly Clay Loam (Soil Survey, 1975, p. 49). All have 

moderate limitations due to their clay loam surface layer. Renohill Loam 

possesses a moderate limitation for camp use.because of its slow permeability. 

Renohill Silty Clay Loams also have moderate limitations for camp use 

because of their silty clay loam surface area. 

All other soils in the HVR/BR possess moderate to severe or severe 

limitations for use as camping areas because of slope conditions or because 

of a clay surface layer. Severe limitations can only be overcome by "costly 

soil reclamation, special design, intense maintenance or a combination of 

these . . . l l  (Soil Survey, 1975, p. 48). Therefore, soils with severe or 

moderate to severe limitations for any specific recreational use will be 

treated as infeasible for camp grounds. 

Picnic areas, according to the SCS are "attractive natural or 

landscaped tracts used primarily for preparing meals and eating  outdoor^...^' 

(Soil Survey, 1975, p. 51). The best soils have the same characteristics 

as the best soils for camp areas as listed above. The soil type best 

suited for this use is Renohill Loam which has only a slight to moderate 

limitation for picnic areas. This is due to the slow permeability of this 

soil type. Renohill Silty Clay Loams, Nunn Clay Loams, Kutch Clay Loams 

and Valmont Clay and Cobbly Clay Loams all possess moderate limitations as 

picnic areas because of the clay content of their surface layers. All 

other soils have severe limitations because of steep slopes of clayey 

surface layers (refer to Figure 5). 







Playgrounds, a reas  t h a t  a r e  used i n t ens ive ly  f o r  organized games, 

a r e  sub jec t  t o  "intense foo t  t r a f f i c "  (So i l  Survey, 1975, p. 51). 

They need t o  possess a s o i l  t e x t u r e  and consistency t h a t  
gives a firm surface .  The b e s t  s o i l s  have a near ly  l e v e l  
surface  f r e e  o f  coarse fragments and rock outcrops,  good 
drainage,  freedom from flooding during periods of heavy 
use, and a sur face  t ha t  is f i rm a f t e r  r a i n s  but  no t  dusty 
when dry. I f  grading and leve l ing  a r e  required,  depth t o  
bedrock is a l s o  considered. (Soi l  Survey, 1975, p. 51.) 

Nunn Clay Loams, Valmont Clay Loams, and Renohill S i l t y  Clay Loams a r e  

t h e  s o i l s  be s t  su i t ed  f o r  playground use  i n  t h e  study area ,  having only  

moderate l im i t a t i ons  f o r  t h i s  use .  These moderate l im i t a t i ons  a r e  based 

on t he  slow permeabil i ty of  t h e  s o i l s  o r  t h e  c l a y  loam content  o f  t h e  su r -  

f ace  l ayer .  A l l  o t he r  s o i l s  have severe l im i t a t i ons  f o r  playground use 

due t o  severe  s lopes  o r  clayey sur face  l ayers .  

Paths and t r a i l s ,  t h e  l a s t  of  t h e  four  types of  r ec r ea t i ona l  uses  

considered by t he  SCS a r e  "used f o r  l oca l  and cross-country t r a v e l  by foot  

o r  horseback" (Soi l  Survey, 1975, p. 51). The s o i l  survey assumes t h a t  t he  

areas  w i l l  be used and recommends t h a t  design and layout should requ i re  

l i t t l e  o r  no cu t t i ng  and f i l l i n g .  "The bes t  s o i l s  a r e  a t  l e a s t  moderately 

well drained,  a r e  f i n  when wet but  not  dusty  when dry, a r e  flooded not  more 

than once during t h e  season of  use, have s lopes  of  l e s s  than 15 pe r  cen t ,  

and have few o r  no rocks o r  stones on t h e  surface1' (Soil  Survey, 1975, p. 51). 

Renohill.Loam is t h e  s o i l  be s t  s u i t e d  f o r  paths and t r a i l s  i n  t h e  s tudy 

a rea  having only s l i g h t  l im i t a t i ons  f o r  t h i s  use.  S o i l s  having moderate 

l im i t a t i ons  f o r  use as paths and t r a i l s  include Renohill S i l t y  Clay Loams, 

Nunn Clay Loams, Valmont Clay and Cobbly Clay Loams, and Kutch Clay Loam. 

Moderate l im i t a t i ons  a r e  based upon c l a y  loam o r  s i l t y  c l ay  loam surface  

layers .  A l l  o t he r  s o i l  types i n  t h e  s tudy a r ea  have moderate t o  severe  o r  

severe  l im i t a t i ons  f o r  use  a s  paths and trai ls  based on s lope o r  cday 

surface l ayer  condi t ions .  

For a s p a t i a l  representa t ion of s o i l  s u i t a b i l i t y ,  r e f e r  t o  Figure 6. 

The bes t  s o i l s  ( those having only s l i g h t  l imi ta t ions )  f o r  use  as paths,  

t rai ls  and p icn ic  a reas  a r e  located i n  t h e  eas te rn  p a r t s  of the  rec rea t ion  

a reawhere the  Renohill Loam occurs. Camp areas ,  o t h e r  p icn ic ,  path  and 

trai l  areas  might be be s t  located on t he  Valmont Cobbly Clay Loam i n  t h e  



northern p a r t  o f  Sections 4 and 5 (T.lN., R.70W.). Assuming t h a t  t h e  

moderate l im i t a t i ons  o f  t h i s  s o i l  fo r  these  kinds o f  uses  can be overcome 

by good planning and design techniques,  severa l  s o i l  types  have only  moderate 

l imi ta t ions  f o r  playgrounds. However, such s o i l  types seem t o  be somewhat 

i so l a t ed  from one another.  The a rea  of each of these  s o i l  types i s  a l s o  

r a the r  small when compared t o  t he  acreage ove ra l l .  

Pendleton (1976) of t h e  Engineering Department o f  t h e  Ci ty  of Boulder 

has recommended t h a t  f u r t h e r  s t ud i e s  and tests should be made on t h e  s o i l s  

before any f i n a l  recommendations a r e  made, and before any cons t ruc t ion  takes  

place.  The So i l  Survey i s  or ien ted  towards ag r i cu l t u r a l  r a t h e r  than 

engineering purposes, and thus  l acks  t h e  d e t a i l  necessary f o r  making 

engineering recommendations about s p e c i f i c  s i t e s .  

The S o i l  Survey t r e a t s  I1dwellings without basements" as bui ldings  

not more than t h r ee  s t o r i e s  high and supported by foundation foot ings  

placed i n  undisturbed s o i l  (Soil  Survey, . l975,  p. 69).  

The f ea tu r e s  t h a t  a f f e c t  t he  r a t i n g  of s o i l  f o r  dwellings 
a r e  those  t h a t  r e l a t e  t o  capaci ty  t o  support load and r e s i s t  
se t t lement  under load,  and those  t h a t  r e l a t e  t o  ease  of 
excavation. S o i l  p roper t i es  t h a t  a f f e c t  capaci ty  t o  
support load a r e  wetness, s u s c e p t i b i l i t y  t o  f looding,  dens i ty ,  
p l a s t i c i t y ,  t ex tu r e ,  and shr ink swell  po t en t i a l .  Those t h a t  
a f f e c t  excavation a r e  wetness, s lope,  depth t o  bedrock, and 
content  of  s tones  and rocks. (Soil  Survey, 1975, p. 67.) 

S o i l s  i n  t h e  s tudy a r ea  s u i t e d  f o r  dwellings without basements have 

moderate t o  severe l im i t a t i ons  based on moderate t o  high shrink-swell  

po t en t i a l .  More comprehensive s t ud i e s  and t e s t s  must be done before  any 

ac tua l  const ruct ion takes  place .  The s o i l s  with moderate t o  severe 

l im i t a t i ons  include t h e  Valmont Clay and Cobbly Clay Loams, and Nunn Clay 

Loams. These s o i l s  a r e  located along the  eas te rn  and southern boundaries 

and i n  t h e  northern s ec t i on  of t h e  study a rea ,  j u s t  nor th  o f  L i t t l e  Dry 

Creek. 

Pre-construction s i t e  preparat ion f o r  bui ldings  includes  excavation 

and removal of  swel l ing s o i l s ,  preswell ing,  o r  const ruct ion o f  a s p e c i f i c a l l y  

engineered foundation. Hart (1974) recommends a d r i l l e d  p i e r  and grade-beam 

foundation with a f l o a t i n g  s l a b  i n  areas  of  moderate t o  high shrink-swell  

po t en t i a l  (Figure 8).  Wood frame s t r u c t u r e s  a r e  a l s o  recommended because 





Figure 8 -- D r i l l e d  P i e r  and Grade Beam Foundation 

With F loa t ing  F loor  (from Hart ,  1974)- 

Figure fZd. Dr$lled p i e r  and 
grade beam 
f o u n d a t i h  



they can absorb d i f f e r e n t i a l  s t r e s ses  be t t e r  than br ick o r  masonry 

s t ruc tures .  The area around any building should be landscaped t o  assure 

drainage away from the  building. 

Paved roads constructed i n  the Hidden Valley Ranch-Boulder Reservoir 

area w i l l  a l so  require  pre-construction preparation. Excavation and recom- 

paction, pre-swelling, o r  treatment with lime (CaC03) i n  conjunction with 

use of a f l ex ib le  pavement (asphalt) can reduce damage and repa i r  cos ts  

f o r  roads b u i l t  on expansive s o i l s  (Hart, 1974). Pendleton (1976) suggested 

treatment with lime would be the  course the City would probably follow i f  

a road was t o  be constructed i n  the  HVR/BR area.  

Swelling s o i l s  do not present much hazard t o  foot  o r  equestrian 

t r a f f i c  other  than t h a t  these s o i l s  a re  inherently s l i c k  when wet. 

Pleistocene a l luv ia l  terraces consis t  of low grade gravels,  con- 

sidered uneconomical and therefore unaffected by the  Colorado Open Mining 

Act, House B i l l  1529 (Pendleton, personal communication, 1976). Pendleton 

(personal communication, 1976) suggested. te r races  might provide a gravel 

source f o r  loca l  construction within the Hidden Valley Ranch-Boulder 

Reservoir area.  

Swelling s o i l s  i n  t h e  Hidden Valley Ranch-Boulder Reservoir area 

present the only major potent ial  problem associated with development i n  

the area. Specif ic  s i t e  s tudies  by a regis tered engineering geologist 

and s o i l  engineer should be conducted p r io r  t o  any construction. 

Pleistocene upland terraces may provide low grade sand and gravel 

but a r e  uneconomical f o r  use except i n  the local  area.  

I f  the HVR/BR area is used more intensively,  it must have improved 

access. 

Soi l  propert ies  t h a t  most a f f ec t  design and construction 
of roads and s t r e e t s  a re  load-supporting capacity, and 
s t a b i l i t y  of the subgrade, and the workability and quantity 
of cut  and f i l l  material available.  The AASHO and Unified 
c l a s s i f i ca t ions  of the s o i l  material ,  and a lso  the shrink- 
swell po tent ia l  indicate  traffic-supporting capacity. Slope, 
depth t o  hard rock, content of stones and rocks a f f e c t  ease 
of excavation and amount of cut  and f i l l  needed t o  reach an 
even grade. (Soil Survey, 1975, p. 75.) 



The same soils which have moderate to severe limitations for 

dwellings have moderate to severe limitations for road-building, based 

on high shrink-swell potential. 



PART I11 

SUMMARY AND ALTERNATIVES 



CHAPTER 14 

SUMMARY 

A l a rge  number of condi t ions  have been c i t e d  which a f f e c t  t h e  

development of t he  HVR/BR a s  a rec rea t iona l  s i t e .  These include population 

project ions ,  rec rea t iona l  needs, l ega l  and municipal considerat ions ,  and 

the  comprehensive plan of  t h e  Ci ty  and County of Boulder. Likewise, t h e  

cl imate,  geology, hydrology, f l o r a  and fauna, and t h e  s o i l  types of  t h e  

HRV/BR a rea  a f f e c t  t h e  kinds of  rec rea t iona l  development which w i l l  be 

most su i t ab l e  i n  t he  a rea .  

The population of  Boulder County i s  est imated t o  reach near ly  

300,000 people by 1990, with over 100,000 of  those people l i v i n g  i n  Boulder. 

The population i s  expected t o  be predominently young and a f f l u e n t ,  and 

highly motivated toward outdoor rec rea t ion .  The Comprehensive plans  f o r  

the  Ci ty  and County of Boulder c a l l  f o r  growth along t h e  Longmont Diagonal 

Highway, and it i s  est imated t h a t  t he r e  w i l l  be f u l l  development of  e x i s t i n g  

p l a t t ed  areas  around HVR/BR. Thus any rec rea t iona l  f a c i l i t y  a t  HVR/BR 

is  expected t o  be heav i ly  used. 

Sports  and r ec r ea t i ona l  a c t i v i t i e s  favored by present  u se r  types 

i n  Boulder include t enn i s ,  swimming (both indoor and outdoor), h iking 

and bicycl ing as t h e  most popular. Residents spend more than ten days . ' 

per  year on these  a c t i v i t i e s .  Bowling, s o f t b a l l ,  basebal l  and baske tba l l ,  

f oo tba l l ,  iceskat ing , backpacking, camping and f i sh ing  a r e  t h e  next  most 

popular spor t s .  The average res iden t  spends more than f i v e  days pe r  year  

i n  these  pursu i t s .  

HVR/BR i s  zoned f o r  a g r i c u l t u r a l  use,  and i s  surrounded by areas  

zoned f o r  l i g h t  industry ,  ag r i cu l t u r e  and suburban residence.  There i s  no 

c i t y  water o r  sewage i n  t h e  HVR/BR area,  and it is un l ike ly  t h a t  Boulder 

w i l l  i n i t i a t e  water and sewage se rv ice  t he r e  soon. Hidden Valley Ranch 

is owned by t he  Ci ty  of  Boulder. Although it is managed by t h e  Ci ty  

Department of Parks and Recreation, it was purchased from Open Space Funds 



and must be preserved and maintained i n  i t s  present  open s t a t e .  A l l  

r e c r ea t i on  on t h e  HVR must be pass ive  i n  na ture .  In  1973, t he  land was 

purchased f o r  $850,000 and a t r a n s f e r  of t h e  land from t h e  Open Space 

Trust  i s  not  judged p o l i t i c a l l y  f ea s ib l e .  Boulder Reservoir  i s  j o i n t l y  

owned by t h e  C i ty  of Boulder and t h e  Northern Colorado Water Conservency, 

but  managed by t h e  Ci ty  Parks and Recreation Department. There a r e  some 

p r i v a t e  lands and some mineral r i g h t s  of  low value i n  t h a t  p a r t  of t he  area.  

The environmental considerat ions  of  t h e  a r ea  complicate the  s o c i a l  

considerat ions .  The c l imate  i s  highly  unpredic table ,  as a r e  t h e  seasons. 

The l e e  winds of  Boulder a r e  among t h e  s t ronges t  i n  t h e  nat ion.  Prec ip i ta t ion  

i s  low, and evaporation is  high. L i t t l e  o f  t he  water is absorbed by t he  

s o i l ,  which i n  t he  s tudy a rea  is  pr imar i ly  sha l e  and clayey gravel .  The 

topography i s  r o l l i n g  i n  nature .  The water t a b l e  f l uc tua t e s ,  r i s i n g  

severa l  f e e t  during t h e  i r r i g a t i o n  season. Large numbers of  na t i ve  grasses ,  

small mammals, and b i rd s  may be found i n  t h e  a rea ,  although t h e  na t i ve  

f l o r a  is  slowly succumbing t o  overgrazing and general  use.  Although some 

s o i l s  i n  t h e  a r e a  a r e  s u i t a b l e  f o r  dry land t r e e s  and shrubs, o the r  

s o i l s  a r e  s u i t a b l e  only f o r  grasses .  Development o f  sewage f a c i l i t i e s  

and t h e  construct ion of roads and bui ldings  a r e  severely  handicapped by 

t he  c layey content  of the  surrounding s o i l s .  The HVR/BR recrea t iona l  

complex is  located i n  an a rea  where r ec r ea t i ona l  needs a r e  expected t o  

expand remarkably over t he  next two decades although t h e r e  a r e  g rea t  l ega l  

and environmental r e s t r i c t i o n s  on t h e  use o f  t h e  land. 



CHAPTER 15 

ALTERNATIVES FOR DEVELOPMENT 

A number of recreat ional  a l te rna t ives  have been considered by t h i s  

study group fo r  the  use of t h e  land. These range from f u l l  development of 

a regional recreational complex t o  the management of the land i n  a na tura l  

s t a t e  encouraging only passive recreation. Using the S ta t e  Comprehensive 

Outdoor Recreation Plan (SCORE) f o r  1976, recreat ional  needs have been l i s t e d  

i n  decreasing order of p r io r i ty .  These p r i o r i t i e s  a re  then evaluated 

according t o  demand, i n  cost  of do l l a r s ,  land vulnerabi l i ty  and the degree 

of l imitat ion imposed by each land condition. 

Table I X  categorizes t h e  demand, cost  i n  do l l a r s  and the land 

vulnerabi l i ty  according t o  a simple l e t t e r i n g  basis .  H = high, M = medium, 

L = low, and NA = not applicable.  

Ratings of the demand column (Table I X )  were taken from the  Leisure 

Behavior, Patterns and Opinions of Boulder Residents, a survey conducted 

i n  1974 by the Business Research Division a t  the University of Colorado. 

Cost i n  dol la rs  and environmental cos t  a re  subjective ra t ings  

proposed by t h i s  study group i n  order t o  place a comparative value on 

the various categories. For example, tennis  courts would have a high 

monetary cost i n  comparison t o  hiking t r a i l s  or  motor cycle r iding on 

improved t r a i l s .  

In order t o  achieve a workable development a l te rna t ive  f o r  the 

HVR/BR area, three schemes have been developed. They are:  l imited 

.development, moderate development and high development. The common denomi- 

nator f o r  a l l  the a l te rna t ives  is land vulnerabi l i ty .  This pa r t i cu la r  

aspect was chosen because 1) the group had a l imited knowledge about the 

do l l a r  cost f o r  each item and 2) demand does not necessar i ly  indicate  what 

a group wants a t  a l l  times s ince ideas and needs a re  constantly changing. 

Land vulnerabi l i ty  i s  the only measurable fac tor  f o r  a l l  items. Included 

i n  i ts  measurement a re  those l imitat ions proposed by Table X (climate, 

s o i l s ,  landforms, hydrology, vegetation, and wildl i fe)  and anything which 

w i l l  have an impact on future land use i n  the area. 



Table I X  

THE ECONOMICS AND WLNERABILITY OF RECREATION ALTERNATIVES 

CATEGORIES 
COST I N  LAND 

DEMAND $ VULNERABILITY 

Extremely High P r i o r i t y  

1. Hiking on trails H L L 
2. Horseback Riding on T r a i l s  H L L 
3.  Biking on Paved Roads & Sidewalks N A N A N A 
4. Swimming Pool H H M 
5. Game Playing on Marked O f f  F ie ld  H H H 
6. Tennis Courts H H M 

High P r i o r i t y  

Horseback Riding on Roads 
Bicycling on Improved Paths & T r a i l s  
Motorcycle Riding on Improved T r a i l s  
Motorcycle Riding on Open Land 
Camping i n  Campground (Recreational  
Vehicles) 
Boating-Water Skiing 
Boating-Speed Power Boat 
Fishing-Lake Shore Rowboat 
Skiing-Cross-Country 
Skating-Outdoor Rink 
Regional Multi-Purpose Fairground 
Complex 

Additional Cateeories 

Natural Area 
Picnicking with F a c i l i t i e s  
Sa i l i ng  
Recreation Center 
Shooting-- (Skeet, Target)  
Archery 
Equestrian F a c i l i t i e s  & Stables  
Hunting--Boulder Reservoir--Yes 
Hidden Valley Ranch--NA 
Lake Swimming with F a c i l i t i e s  
Rural Western Recreation Center 



Table X 

Limitat ions on Recreational  Al ternat ives  

CATEGORIES 

Extremely Hinh P r i o r i t y  

1. Hiking on T r a i l s  L L -  - - - 
2 .  Horseback Ri-ding on T r a i l s  L L -  - - - 
3 .  Biking on Paved Roads & Sidewalks NA NA NA NA NA NA 
4. Swimming Pool-Outdoor - H H M -  - 
5. Game Playing onMarked Off Fie ld  L H H L H L 
6. Tennis Courts L H M L -  - 

High P r i o r i t y  

1. Horseback Riding on Roads 
2. Bicycling on Improved Paths 

& T r a i l s  
3 .  Motorcycle Riding on Improved 

T r a i l s  
4. Motorcycle Riding on Open Land 
5. Camping i n  Campground 

(Recreational Vehicles) 
6. Boating-Water Sk i i i ng  
7. Boating-Speed Power Boat 
8. Fishing-Lake Shore & Rowboat 
9. Skiing-Cross-Country 

10. Skating-Outdoor Rink 
11. Regional Multi-Purpose Fair- 

ground Complex 

Additional Categories 

Natural Area 
Picnicking with F a c i l i t i e s  
Sai  1 ing 
Recreation Center 
Shooting-- (Skeet, Target) 
Archery 
Equestrian F a c i l i t i e s  &. Stab les  
Hunting--Boulder Reservoir--Yes 
Hidden Valley Ranch--NA 
Lake Swimming with F a c i l i t i e s  
Rural Western Recreation Center 

NA NA NA NA NA NA 
L H - L N A -  

- X H L  L - - 
L H H L L -  

- NA H M NA - 
- N A H  L N A -  - L - - - M 
- - - H L -  
L H H H -  - 
NA NA NA NA NA NA 

- - - - - - 
- H M - L -  
- N A  M - - 
M H H -  - - 
L L -  - - - 
L L -  - - - 
M H H - H M  - - - - L - 
- H H M - L  

L-M H H - - - 

HV RES 



These alternatives are NOT recommendations. Any mixture of uses 

can be implementated in the area as long as the Recreation Department is 

willing to pay the environmental, political or dollar cost. The divisions 

are not and can not be made mutually exclusive. The alternatives are made 

in order to explore the land vulnerability ratings and the relating limita- 

tions affecting the alternative category as a whole. 

Limited Development (Low Land Vulnerability) 

Hiking on Trails 
Fishing 
Cross-Country Skiing 
Natural Area 
Sailing 
Archery 
Equestrian Facilities (already present) 

Few major limitations affect the development of a low land vulnerability 

alternative. As can be deduced from the body of the paper, climate is a major 

factor for all recreational uses. Lack of precipitation, changing weather 

patterns and wind can be deterrent climatic limitations, whether it be lack a 
of snow for cross-country skiing or lack of available water for grazing and 

water fountains. 

Soil character is the only other major limitation affecting develop- 

ment. With the clayey nature of the soils present, hiking, equestrian 

facilities and natural area tend to be slippery when wet. Also inherent in 

the soils, is the lack of suitability for introducing new vegetation; the few 

limitations are minor. Vegetative cover is already present and has caused 

no major problem. 

Moderate Develo~ment (Medium Land Vulnerabilitvl 

Horseback Riding on Trails 
Swimming Pools 
Tennis Courts 
Bicycling on Improved Paths and Trails 
Outdoor Skating Rink 
Lake Swimming 
Picnicking 



:a The items included i n  a moderate development scheme have more 

severe l imi ta t ions  imposed upon them. A poin t  t o  remember is  t h a t  these  

l imi ta t ions  a r e  not  permanent. For ins tance,  t h e  l im i t a t i ons  imposed by 

t he  nature  of t h e  s o i l s  on t h e  bui lding of  t enn i s  cour t s  o r  swimming pools 

can be overcome by various construct ion o r  design methods. 

Swimming pools face  severa l  o the r  problems. F i r s t  of  a l l ,  they 

must have water. A t  present  t he r e  a r e  no water mains i n  t he  a r e a  and 

they would have t o  be constructed f i r s t .  Secondly, i n  order  t o  d ra in  t h e  

pools, a  sewer system is needed. I t  is  n e i t h e r  environmentally nor  lawful ly  

feas ib le  t o  d ra in  a pool i n t o  t h e  present r e se rvo i r  because of  t h e  

e f f e c t s  of t h e  chemical content  on l i f e  and water q u a l i t y  of t h e  r e se rvo i r .  

Lake swimming and horseback r i d ing  on t r a i l s  is  included i n  a moder- 

a t e  development scheme, even though they a l ready e x i s t ,  f o r  severa l  reasons.  

F i r s t  of a l l ,  it has been found t h a t  lake swimming presen t ly  a f f e c t s  water 

qua l i t y  through the  lack of  proper s a n i t a r y  f a c i l i t i e s .  Water i s  a valuable  1 

resource and i n  t h i s  a r ea  i s  d i f f i c u l t  t o  replace .  Second, horseback 

r i d ing  present ly  stands on t he  border between moderate and severe  land 

vu lne rab i l i t y .  I f  one t raverses  t he  present  t r a i l s ,  p laces  can be found 

where t h e  top s o i l  is  gone and c r i s s -c ross ing  t r a i l s  cu t  down t o  bedrock. 

Continual r id ing  on these  t rai ls  causes f u r t h e r  eros ion which i n  t u rn  

destroys t he  vegetation and f i n a l l y  t he  vegetated hab i t a t s  of  w i l d l i f e .  

Bicycling on improved t r a i l s  and paths would a l s o  cause t h i s  same 

problem. I f  t h e  t r a i l s  were t o  be paved o r  asphalted;  t he  l im i t a t i on  

imposed by t he  s o i l  cons t r a in t s  would have t o  be overcome. 

Climate a l s o  produces l im i t a t i ons  f o r  t he  area .  These run from the  

lack of cons i s ten t  warm weather f o r  outdoor swimming t o  t h e  lack of  per-  

s i s t e n t  winter  condit ions f o r  i c e  skat ing.  

Legal considerations should a l s o  be examined i f  t h e  a rea  were t o  be 

developed with any one of  these  ways. 



High Development 

Outdoor Organized Games 
Motorcycle Riding 
Camping--Recreational Vehicles 
Motorcycle Riding--Open Land 
Boating--Water Skiing 

--Power 
Recreation Center 
Shooting 
Hunting 

Any one of the above-mentioned activities under a high development 

scheme, have severe land vulnerability ratings. The effect on the land 

or area would be direct rather than indirect as depicted by a moderate 

development alternative. These uses will produce a non-reversible effect 

on the quality of the land. 

High economic, legal, and environmental impacts are recorded as severe 

limiting factors (Table IX). Soils impose their limitations through 

erosion of soils from motorcycle riding, slippery consistency for camping 

when wet, and the shrink-swell potential in building a recreation center. 

Outdoor organized game playing would also have vegetation-and water 

constraints. This is in addition to a soil limitation because grasses 

would have to be planted in the present soil and watered to keep them alive. 

Water quality and quantity is not very good. Power boating and 

water skiing are included in this section because of their effect upon the 

reservoir. Again there is a lack of sanitary facilities at Boulder Reservoir 

but, in addition, the insertion of oil and gas also has a high and degrading 

environmental impact. There is an incompatability with swimming, sailing, 

power boats and fishing on a single, small body of water. Sailing and 

fishing causes the least impact, swimming next and power boats are the most 

destroying environmentally and affect negatively waterfowl habitats. 

Incompatability between various recreation functions, quality of 

ground and surface water and land, and finally the quantity of available 

area (within the scope of legal constraints) all impose various limitations 

for the development of any new intensive recreation activity. 



It is not the purpose here to discuss the individual constraints 

imposed on each. To do so under a high-development scheme would reiterate 

the preceding body of the report. For specific limitations, one needs to 

consult the various preceding sections. As an example, let us examine 

tennis courts and then study the various limitations imposed by their 

development. Under landform, tennis courts have a low limitation based 

on the rolling nature of the land in the area which would have to be 

leveled. There is a high soil limitation due to the clayey nature of the 

soil and the building variances necessary to overcome the high shrink-swell 

tendency of the soil. On the other hand, there are moderate ground water 

and low climate limitations because drinking fountains are a necessity 

in the Boulder area which has many sunny and clear days throughout the 

year. Legal limitations are divided into two subcategories, those for 

HVR and those for BR. Tennis courts have no legal constraints in the BR 

area but have a high constraint for the HVR area because of the greenbelt 

nature of the land. 

This paper is not conclusive. It merely offers ideas for the 

development of the M / B R  area. When considering any alternatives, one 

aust remember that the use of land is a tradeoff between the changing 

demand, the dollar cost as an investment and, most importantly, the 

depletion of land as a nonrenewable resource. 
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