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1.0 INTRODUCTION 

1.1 BACKGROUND AND PURPOSE 

This  r e p o r t  presents  the r e s u l t s  o f  a  two-year deer study 

(1982-1984) conducted by Western Resource Development Corpora t ion  (WRD) 

fo r  t he  C i t y  o f  Boulder Real Estate lopen Space and Parks and Recreat ion 

Departments. The impetus f o r  t h i s  s tudy was t he  r e c o g n i t i o n  by C i t y  of 

Boulder Open Space and Mountain Parks personnel atid Colorado D i v i s i o n  of 

W i l d l i f e  (CDOW) d i s t r i c t  managers o f  an apparent increase i n  t h e  number 

of deer moving i n t o  the  c i t y ,  r e s u l t i n g  i n  increased damage t o  ornamental 

p l an t i ngs  and deer -veh ic le  c o l l i s i o n s  on c i t y  s t ree ts .  O f  immediate 

concern was t h e  lack o f  adequate documentation. A1 though t h e  problem was 

readi  l y  apparent, t h e  avai  1  ab le  i n f o r m a t i o n  was inadequate f o r  

fo rmu la t ing  management p lans  and p resen t i ng  them t o  t h e  p u b l i c .  

The s p e c i f i c  ob jec t i ves  o f  t h i s  s tudy  were to :  

1) Est imate t he  number o f  deer i n  t h e  Open Space and Mountain 
' Parks o f  Boulder and determine movement pa t te rns .  

2) Est imate t h e  p ropo r t i on  o f  deer moving i n t o  t h e  c i t y  and 

determine whether t he re  a re  deer w i t h  h igh  f i d e l i t y  t o  e i t h e r  

park o r  c i  ty areas. 

3)  Assess t he  s e v e r i t y  o f  t h e  deer -veh ic le  acc iden t  problem and 

i d e n t i f y  areas o f  g rea tes t  conf 1  i c t .  

4) Develop poss ib l e  management a1 t e r n a t i  ves f o r  cons ide ra t i on  by 

the  City o f  Boulder and CDOW. 

A1 though knowing t h e  number o f  deer i n  the  popu la t i on  i s  n o t  

s u f f i c i e n t  by i t s e l f  f o r  understanding o r  s o l v i n g  t he  deer problem, i t  i s  

inva luab le  bas ic  i n fo rma t i on  f o r  e v a l u a t i n g  management opt ions.  For 

example, a  popu la t ion  o f  1,000 deer i s  a  more d i f f i c u l t  management 

problem than a  popu la t ion  o f  200 o r  500 deer by mere v i r t u e  o f  t h e i r  

numbers. Also, an i n i t i a l  popu la t ion  es t ima te  was needed as a  bas i s  f o r  

mon i to r ing  long-term popu la t ion  trends. 

P r i o r  t o  the  i n i t i a t i o n  o f  t h i s  study, quest ions were asked 

concerning what p ropo r t i on  o f  t h e  deer popu la t i on  a c t u a l l y  moves i n t o  the 

c i t y .  Various op in ions suggested t h a t  t h e r e  were " c i t y  deeru and "park 

deeru--i.e., t h a t  some deer h a b i t u a l  l y  move i n t o  the  c i t y  and a re  
@ respons ib le  f o r  damaging ornamental p l a n t i n g s  and gardens and a re  t h e  



cause o f  deer -veh ic le  accidents,  w h i l e  o the r  deer remain on Open Space 

and Mountain Parks land, c o n t r i b u t i n g  very l i t t l e  t o  the  problem. The 

upshot o f  t h i s  would be t h a t  any at tempt t o  s o l v e  t h e  problem by 

popu la t ion  c o n t r o l  would be f u t i l e  un less e f f o r t s  were d i r e c t e d  a t  

s p e c i f i c  " c i t y  deer." 

Whi l e  i t  was apparent t h a t  deer-vehi c l e  acc iden ts  were occu r r i ng  

more f requent l y ,  i n f o rma t i on  on the  number and l o c a t i o n  o f  c o l l i s i o n s  had 

never been f u l l y  documented. Using t h i s  t ype  o f  in format ion,  i t  would be 

poss ib l e  t o  i d e n t i f y  " h i gh - r i s k "  areas w i t h i n  t h e  c i t y  and determine t h e  

s e v e r i t y  of t he  problem. 

F i n a l l y ,  poss ib l e  management op t ions  were formulated based on t h e  

in fo rmat ion  gathered and experience i n  o the r  areas. The management 

op t ions  are presented i n  t h i s  r e p o r t  as a l t e r n a t i v e s ,  n o t  formal  

recommendations. Rather than suggest ing t h a t  one o r  more op t ions  be 

undertaken, i t  was f e l t  t h a t  p resen t ing  an a r r a y  of a l t e r n a t i v e s  would be 

more appropr iate,  because o f  t he  f a c t  t h a t  s o c i a l  p o l i c y  and n o t  s imp ly  

ecology would have t o  be considered i n  t h e  decis ion-making process. 

1.2 STUDY AREA 

The study area encompassed t he  Open Space and Mountain Parks 1 and 

west o f  Boulder, extending from South Boulder Creek on t h e  south t o  

approximately Lee H i l l  Road on t he  nor th ,  as w e l l  as urban areas west of 

Broadway (F igure  1). The western boundary of t h e  study area inc luded t he  

Dakota Hogback, F l a g s t a f f  Mountain, and t h e  mesas t h a t  mark t he  

t r a n s i t i o n  from p l a i n s  t o  f o o t h i l l s .  The t o t a l  l and  area i nvo l ved  was 
2 about 16  square m i l e s  (mi ), comprised o f  60 percen t  n a t u r a l  h a b i t a t  

and 40 percent urban environments. Most o f  t he  urban area a lso  

represents  deer hab i t a t .  

Na t i ve  vege ta t ion  i n  the study area i s  c o n t r o l l e d  by e leva t ion ,  

slope, aspect, subst ra te ,  and avai  l a b l e  moi s tu re .  Highest e l eva t i ons  are 

dominated by ponderosa p i n e  (Pinus ponderosa), which extend w e l l  away 

from the  base o f  the  f o o t h i  11s on t h e  coarse a1 luvium-capped mesas. The 

amount and type o f  herbaceous understory  i s  v a r i a b l e ,  depending on t h e  

eco log i ca l  f a c t o r s  l i s t e d  above and the  d e n s i t y  o f  t he  c o n i f e r  stands. 

The l a t t e r  ranges from o v e r l y  dense stands w i t h  complete canopy c l osu re  

@ a n d a s p a r s e ~ n d e r s t o r y t ~ o p e n , p a r k - l i k e s t a n d s w i t h a w e l l d e ~ e l o p e d  



grass stratum. Dominant grasses i n  the open woodland areas i n c l u d e  * western wheatgrass (Agropyron smi t h i  i ) and Canada b luegrass (k 
COmpressa) w i t h  sun sedge (Carex h e l i o p h i l a )  on f i n e  s o i l s  and l i t t l e  

bluestem (Schi zachyrium scoparium) on sandy o r  rocky so i  1s. Dense 

stands t h a t  have been th inned  i n  response t o  the bark b e e t l e  outbreak of 

the 1970's cont inue t o  show a r e l a t i v e l y  poor ground s t ra tum because of 

the  r e s i d u a l  concen t ra t ion  o f  p i n e  needles and the abundance of s l  ash. 

Shrubs general l y  are n o t  we1 1 represented i n  t he  Boulder area, 

compared t o  f o o t h i l l s  l o c a l i t i e s  i n  bo th  d i r e c t i o n s  (e.g., Lyons and 

Golden) suppor t ing a "chaparra la1 b e l t .  Most shrubs p resen t  i n  t h e  

ponderosa p ine  woodland a re  understory  species such as wax c u r r a n t  

(Ri bes cereum) , Boulder raspber ry  (Rubus d e l  i c i o s u s )  , mountain 

ninebark (Physocarpus monogynus), buckbrush (Ceanothus f e n d l e r i ) ,  and 

snowberry (Symphori carpos occ iden ta l  i s  and S. a1 ba). More open areas 

occas iona l l y  support  ex tens ive  stands o f  skunkbrush sumac (Rhus 

aromatica ssp. t r i l o b a t a )  and smooth sumac (R. g labra ) ,  b u t  h i g h l y  

p r i z e d  deer browse species,  i n c l u d i n g  mountain mahogany (Cercocarpus 

a montanus) and b i  t t e r b r u s h  (Pursh ia  t r i d e n t a t a ) ,  are v i r t u a l l y  absent. 

Shrubs are bes t  developed along t h e  minor drainages f l o w i n g  east  

from t h e  f o o t h i l l s  (e.g., Skunk Creek, Bear Creek, B l u e b e l l  Creek, 

Gregory Creek, Twomi l e  Creek)--both along t h e  p ro tec ted  s ides lopes and 

t he  mo i s t  v a l l e y  f l o o r .  R ipa r i an  species present  i n c l u d e  common 

chokecherry (Prunus v i r g i n i a n a  var. melanocarpa), w i l d  plum (P. - 
americana), hawthorn (Craetegus ery thropoda) ,  mountain maple (Acer - 
glabrum), golden c u r r a n t  ( R i  bes aureum) , gooseberry c u r r a n t  (R. - 
inerme), and shrub c i n q u e f o i l  (Pen taphy l lo ides  f l o r i b u n d a ) .  

Associated r i p a r i a n  t r e e s  i n  t h e  v a l l e y s  i nc l ude  nar row lea f  cottonwood 

(Populus a n g u s t i f o l i a ) ,  l ance lea f  cottonwood (P. acuminata), 

peachleaf w i  1 low (Sal i x  amygdaloides), box-e lder  (Negundo aceroides),  

and hackberry (Cel t i s  r e t i c u l a t a ) .  

Na t i ve  grass1 ands i n  t h e  s tudy area i nc l ude  shor tgrass,  midgrass, 

and re1  i c t  t a l  l g rass  p r a i r i e  stands. The shor tg rass  areas a r e  loca ted  

p r i m a r i  l y  on coarse t e x t u r e d  pediment s u r f  aces devoid of most midgrass 

development because of pas t  overgrazing. The dominant species i n  these 

areas a re  b l ue  grama (Bouteloua g r a c i l  i s ) ,  b u f f a l o  grass (Buchloe 

d a c t y l o i d e s ) , p r a i r i r j u n e g r a s s ( K o e l e r i a m a c r a ~ ~ h a ) , a ~ d ~ ~ ~ d b ~ ~ ~  



bluegrass (Poa sandbergi i ) . The on l y  midgrasses of much consequence i n  
@ these areas are western wheatgrass and needle-and-thread ( S t i p a  

comata). Grasslands on she l t e red  slopes and p ro tec ted  mesa tops i nc l ude  

midgrasses such as Ind ian  grass (Sorghastrum nutans)  and p r a i r i e  

dropseed (Sporobolus he te ro lep i s ) ,  along w i t h  a heavy cover o f  sun 

sedge. Remnants o f  r e l i c t  t a l l  grass p r a i r i e  communities are present i n  

po r t i ons  o f  the  South Boulder Creek f l o o d p l a i n  t h a t  have n o t  been 

converted t o  hay product ion. I n  these stands, b i g  b l  uestem (Andropogon 

g e r a r d i  i 1, swi tchgrass (Panicum virgatum), and porcupine grass ( S t i p a  

spar tea)  are s t r ong l y  dominant. I n  t he  f l o o d p l a i n  area t h a t  has been 

converted t o  hay product ion, in t roduced forage grasses such as smooth 

brome (Bromopsis inerme), orchard grass ( D a c t y l i s  glomerata),  and 

common t imothy  (Phleum pratense) dominate. 

Urban environments i n  t he  study area c o n s i s t  o f  mature, w e l l  

landscaped r e s i d e n t i a l  neighborhoods; younger, more spa rse l y  landscaped 

r e s i d e n t i a l  neighborhoods; open, mos t l y  und is tu rbed  h a b i t a t s  a t  t h e  

Na t i ona l  Center f o r  Atmospheric Research and Na t i ona l  Bureau o f  

Standards; dense commercial developments i n  downtown Boulder and a long @ o u t l y i n g  p o r t i o n s  o f  Broadway; and c i t y  parks. Older r e s i d e n t i a l  

neighborhoods, which are among the areas r e c e i v i n g  t h e  g rea tes t  use by 

deer, t y p i c a l  l y  are charac te r i zed  by an abundance o f  1 arge shrubs, 

occu r r i ng  as i n d i v i d u a l  specimens, mass p lan t i ngs ,  o r  hedges, and a 

v a r i e t y  o f  deciduous and con i fe rous  t rees.  The r e s i d e n t i a l  areas a l so  

i nc l ude  i r r i g a t e d  lawns t h a t  are used f o r  food  throughout  much o f  the  

year. Deer normal ly  do n o t  consume much grass except d u r i n g  green-up i n  

t h e  spr ing, when i t  i s  n u t r i t i o u s  and h i g h l y  pa la tab le .  I r r i g a t e d  lawns 

e s s e n t i a l l y  ma in ta in  these q u a l i t i e s  from e a r l y  s p r i n g  through l a t e  f a l l .  

T r a n s i t i o n a l  between urban and n a t i v e  h a b i t a t s  a re  mountain 

residences, some areas o f  which a re  p a r t i a l l y  surrocnded by Open Space 

1 and. 
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2.0 METHODS 

2.1 TRAPPING AND MARKING 

The bas ic  ob jec t i ves  o f  es t imat ing  t h e  deer populat ion,  

determin ing movement pa t tenrs ,  and eva lua t i ng  f i d e l i t y  t o  s p e c i f i c  areas 

were addressed by t r app ing  and marking a  number of mule and w h i t e - t a i l e d  

deer (Odocoi l eus  hemionus and 0. v i r g i n i a n u s )  a t  va r ious  s i t e s  

throughout t he  s tudy area (F igure  1).  Th i s  procedure al lowed i n d i v i d u a l  

deer t o  be recognized by t he  combination o f  t ag  c o l o r  and number. I n  

add i t ion ,  r a d i o c o l  l a r s  were placed on subsamples o f  t he  marked popu la t ion  

t o  f a c i l i t a t e  more d e t a i l e d  moni tor ing.  

Most o f  t he  t r app ing  was accomplished i n  January-March 1983 w i t h  a  

supplemental e f f o r t  i n  December 1983. The deer were caught i n  p o r t a b l e  

cages ( " c l ove r "  t raps ,  Clover 1956) b a i t e d  w i t h  crushed apples, a l f a l f a  

- hay, and pieces o f  l i v e s t o c k  s a l t  b lock. Crushed apples proved t o  be t h e  

most e f f e c t i v e  b a i t .  Traps were located t o  o b t a i n  a  rep resen ta t i ve  \ 

sample o f  t he  popu la t ion  (F igure  1). Random t r a p  l o c a t i o n s  were 

imposs ib le  because o f  t h e  p r o x i m i t y  of Parks and Open Space land t o  

houses and heavi l y  used r e c r e a t i o n a l  areas, and because many o f  t h e  

h a b i t a t s  (e.g., grasslands) were unsu i t ab le  due t o  a  lack o f  cover. 

Th i r teen  t r a p  s i t e s  were used du r i ng  January-March 1983, w h i l e  f i v e  s i t e s  

were used i n  December 1983. A l l  captured deer were p h y s i c a l l y  r e s t r a i n e d  

by a  crew o f  t h r e e  t o  s i x  people. No t r a n q u i l i z e r  drugs were used. 

I n i t i a l l y ,  a l l  deer were marked w i t h  s o f t  p l a s t i c  two-colored neck 

c o l l a r s  and a  smal l  ear tag i n  t h e  r i g h t  ear. Because of p o t e n t i a l  

problems w i t h  deer ca tch ing  t h e i r  l egs  i n  t h e  c o l l a r s ,  fawns outgrowing 

t he  c o l l a r s ,  and t h e  necks o f  bucks s w e l l i n g  l a r g e r  than t h e  c o l l a r s  

du r i ng  r u t ,  use o f  neckbands was d iscont inued.  

C o l l a r s  and smal l  ear tags (3  x 5 cm) were rep laced w i t h  a  l a r g e  

ear tag  (4 .5  x 7.2 cm) i n  each ear. Double tagg ing  was used because o f  t he  

p o t e n t i a l  f o r  deer t o  l ose  a  s i n g l e  tag  (Beasom and Burd 1983) and t o  

a s s i s t  the  observer du r i ng  t he  mon i to r ing  program. Each p a i r  o f  ear tags 

/1) was permanently numbered w i  t h  heat impressed numerals. 



Four d i f f e r e n t  ea r t ag  c o l o r s  were used t o  i d e n t i f y  deer captured 

@ i n  the  two study area subun i ts  d u r i n g  the  1982-83 and 1983-84 t r app ing  

sessions. Deer captured between Gregory Canyon - Base1 i n e  Road and South 

Boulder Creek were marked w i t h  y e l l o w  tags i n  January-March 1983 and r e d  

tags i n  December 1983. Deer captured n o r t h  o f  Gregory Canyon-Baseline 

Road were marked w i t h  orange tags i n  January-March 1983 and green o r  

orange tags i n  December 1983. 

2.2 POPULATION ESTIMATES 

The deer popu la t ion  s i z e  was est imated us ing  a mark-recapture 

method. The bas is  o f  t h i s  approach i s  t o  capture,  mark, and re l ease  a 

known number o f  animals f r om a l a r g e r  populat ion.  A t  va ry i ng  i n t e r v a l s  

subsequent t o  the  re l ease  t h e  p o p u l a t i o n  i s  censused, and t h e  number o f  

marked animals observed i s  compared t o  t h e  number of unmarked animals 

observed. The r a t i o  o f  marked t o  unmarked animals i s  assumed t o  be t he  

same i n  t h e  sample census as i n  t h e  t o t a l  populat ion,  and a popu la t ion  

-- es t imate  i s  t he re fo re  poss ib le .  

A f t e r  the mark-recapture (ac tua l  ly, mark-census) da ta  were 

\ @ col lec ted ,  a mod i f ied  Peterson es t ima to r  o r i g i n a l l y  proposed by Chapman 

(1951) was used t o  es t imate  popu la t i on  s ize :  
. - 

where nl i s  the  number o f  deer caught, marked, and released; np i s  a 

sample of deer recaptured (censused) a t  a l a t e r  t ime, of which m deer 2 
have been marked; and N i s  t h e  p o p u l a t i o n  est imate. 

Approximately 6-7 weeks a f t e r  t h e  i n i t i a l  marking, f o u r  

independent recapture (census) samples were taken on f o u r  successive 

days. Census samples were ob ta ined  by wa lk ing  t r ansec t  r ou tes  cover ing  

most of the  study area. A l l  deer observed were counted, and t he  ear tag  

andlor  neckcol l a r  number was recorded f o r  each marked deer. Th i s  

procedure provided i n d i v i d u a l  r ecap tu re  h i  s t o r i e s  f o r  each marked deer 

over t he  f ou r  samples. A s i m i l a r  number o f  t ransec t  rou tes  were walked 

each day, p rov id i ng  a u n i f o r m  census e f f o r t  f o r  each sample. a 



The population estimate was calculated as an average of the four 
individual sample estimates. Confidence l imits (alpha = 0.10) were 
constructed using the standard error  about the four sample means: 

where k i s  the number of samples, N i  i s  the population estimate for the 
i th  sample, and N i s  the average population estimate of the K samples. 

Population estimates were made in April 1983 and 1984. The 

estimate i n  1983 was made shortly a f te r  the major trapping and marking 
effor t  in January-March, and therefore the number of tagged animals in 
the population was known. In 1984, the number of tagged animals in the 
population was approximated based on known losses of marked deer, the 
assumption t h a t  deer which had not been resighted since in i t i a l  capture 

were lost  from the population, and the number of deer marked and released 

in December 1983. 

2 . 3  D E E R  MOVEMENTS 
Data on deer movements were collected by observing marked deer 

along walked and driven transect routes. Additional information was 
provided by Colorado Division of Wildlife d i s t r i c t  managers, City of 
Boulder Mountain Parks and Open Space rangers, volunteer students from 
the University of Colorado, retrap records, road-ki 11 records. of tagged 
deer, and observations by local residents. Locations of successive 
re-observat i ons of marked deer were used to  del i neate general movement 
patterns and f ide l i ty  to  certain areas and as an index t o  the proportion 

of the deer population using c i t y  residential  areas. 

2.4 DEER-VEHICLE ACCIDENTS 
Da ta  pertaining to  th i s  study element included the number and 

location of deer-vehicle accidents reported during each month for  a 
47-month period from November 1980 through September 1984. T h i s  informa- 
tion was obtained from dead animal deposition records kept by the Boulder 
County Humane Society. Animal control off icers  and CDOW District  Wild- 

, 
l i f e  Managers collect most dead deer along c i ty  s t reets  and record the 



@ locat ion, 'date,  cause o f  death, and sex and age c lass,  i f  poss ib le .  

Locat ions o f  r o a d - k i l l s  were mapped t o  examine the  s p a t i a l  d i s t r i b u t i o n  

and i d e n t i f y  problem areas. 

I n  a d d i t i o n  t o  r o a d - k i l l  l o ca t i ons ,  i n f o rma t i on  on c i t y  t r a f f i c  

pa t t e rns  was obtained from the  C i t y  o f  Boulder T ranspor ta t ion  Department. 

These da ta  inc luded est imates o f  d a i l y  t r a f f i c  volume on most of t h e  c i t y  

s t r e e t s  and t r a f f i c  volume by 15-minute i n t e r v a l s  on some o f  t h e  major 

a r t e r i a l  s t ree ts .  



3.0 RESULTS AND DISCUSSION 

3.1 TRAPPINGANDMARKING 

A t o t a l  o f  90 mule and w h i t e - t a i l e d  deer were trapped, marked, and 

re leased (Appendices A and B). Fourteen deer were marked w i t h  co lored 

neckbands and eartags, 65 were eartagged on ly ,  and twe l ve  were marked 

w i t h  r ad ioco l  1 ars  and eartags. One a d u l t  doe r a d i  o c o l l  ared i n  February 

1983 was k i l l e d  by a veh i c l e  i n  October 1983. The r a d i o c o l l a r  was 

recovered and pu t  on another a d u l t  doe i n  December 1983. Another a d u l t  

doe f i r s t  captured and marked w i t h  a ye1 low neck c o l l a r  i n  January 1983 

was recaptured i n  December 1983, a t  which t i m e  she was re-marked w i t h  r ed  

ear tags and f i t t e d  w i t h  a r a d i o c o l l a r .  

O f  the  133 deer captured, o n l y  t h r e e  deer d i ed  du r i ng  the t rapp ing  

process. A l l  t h ree  were v i c t i m s  o f  domest ic dog a t t a c k s  w h i l e  they  were 

s t i l l  i n  t he  t rap.  No deer were k i l l e d  o r  i n j u r e d  w h i l e  be ing handled by 

t r app ing  crews. 

Trapping success was s u b s t a n t i a l l y  l e s s  than  f i r s t  an t i c i pa ted  

a cons ider ing  the  tame demeanor o f  t h e  Boulder  deer herd. A t o t a l  o f  64 

trap-days y i e l ded  on l y  90 tagged deer, f o r  a t rap-success of 1.4 deer per 

day o f  t rapp ing  e f f o r t  (Table 1). Recaptured deer accounted f o r  26 

percent  o f  t he  133 t o t a l  captures, thereby  s i g n i f i c a n t l y  reduc ing t he  

cap tu re  r a t e  o f  new deer. No captures were made on 11 o f  t he  64 f i e l d  

days (17 percent). Reasons f o r  t h e  low cap tu re  r a t e s  a re  n o t  known, but  

i t  i s  poss ib l e  t h a t  t he  deer were n o t  food-s t ressed  and thus no t  e a s i l y  

en t i ced  i n t o  the  t raps.  

The sex and age composit ion o f  t h e  86 marked mule deer was as 

fo l lows :  31.4 percent  bucks, 38.4 percent  does, and 30.2 percent fawns. 

These da ta  y i e l d  a buck:doe:fawn r a t i o  f o r  mule deer of 82:100:79 (Table 

2). Four w h i t e - t a i l e d  deer a l so  were marked, i n c l u d i n g  t h ree  a d u l t  does 

and one y e a r l i n g  buck. A l l  f ou r  o f  t h e  whi t e - t a i l e d  deer were trapped on 

t he  southern p a r t  o f  t h e  study area south o f  Shanahan H i  11. The number 

of marked deer was n e a r l y  equa l l y  d i v i d e d  between t he  n o r t h  and south 

subun i ts  o f  the  study area (Table 3). Bucks were caught w i t h  g rea te r  

frequency on the no r the rn  h a l f  o f  t h e  s tudy  area, w h i l e  does were caught 

more f r e q u e n t l y  on t he  southern h a l f .  Twenty-six fawns were captured, 

w i t h  a sex r a t i o  of 54 males:46 females. 



SECTION 3.0 

RESULTS AND DISCUSSION 



TABLE 1 

SUMMARY OF DEER TRAPPING EFFORTS 
BOULDER MOUNTAIN PARKS AND OPEN SPACE LAND 

T o t a l  T o t a l  T o t a l  To ta l  T o t a l  New 
Trapping Period Trap-Days Trap-Nights Captured Recaptures Deer Caught 

January-March 1983 5 6 39 2 107 3 1 7 1 

December 1983 8 25 2 6 4 2 2 

Tota l  64 41 7 133 35 93* 

* Includes t h r e e  female deer (two adu l ts ,  one y e a r l i n g )  k i l l e d  i n  t h e  t r a p  by dogs. 



TABLE 2 

SEX AND AGE COMPOSITIONS OF MULE AND 
WHITE-TAILED DEER* CAPTURED AND TAGGED ON 

BOULDER MOUNTAIN PARKS AND OPEN SPACE LAND 
JANUARY-MARCH 1983 AND DECEMBER 1983 

Age Class 
Sex Adult  Year1 i n g  Fawn T o t a l  

Ma1 e 2 2 5(1) 14 41(1) 

Female 28(3) 5 12 45(3) 

T o t a l  50(3) lo( 1 ) 26 86(4) 

*Whi te - ta i l ed  deer da ta  a r e  presented i n  parentheses.  



TABLE 3 

SEX AND AGE COMPOSITION OF 
MULE AND WHITE-TAILED DEER* 

TRAPPED AND MARKED WITHIN EACH SUBUNIT 
ON MOUNTAIN PARKS AND OPEN SPACE LAND, 

Subuni t  
T o t a l  

Sex Age South No r th  Marked 

Ma1 e Fawn 7 7 14 
Yea r l i ng  4 2 6 
Adu 1 t 7 15 22 
Subto ta l  18 24 42 

Female Fawn 7 5 12 
Year1 i n g  4(  1)  0 4(1) . 
A d u l t  14(3) 14 28 ( 3) 
Subto ta l  25(4) 19 44(4) 

T o t a l  

*Whi te - ta i led  deer da ta  a re  presented i n  parentheses. 



3.2 POPULATION ESTIMATES 

Dur ing t h e  sp r i ng  o f  1983, t h e  deer p o p u l a t i o n  w i t h i n  t h e  16 mi2 

study area was est imated a t  783 - +52, based on t he  number of marked 

deer re-observed (68) compared t o  t he  t o t a l  number o f  deer counted du r i ng  

the f o u r  surveys (248 t o  344, w i t h  a  mean o f  295) (Tab le  4). Th i s  

es t imate  inc ludes  bo th  mule and w h i t e - t a i l e d  deer because they occur 

sympa t r i ca l l y  i n  t he  southern p o r t i o n  o f  t h e  s tudy  area. The p ropo r t i on  

of w h i t e - t a i l e d  deer i n  t h e  popu la t i on  was q u i t e  smal l ;  t h e  h ighes t  

nondupl icated count was nine. 

Dur ing t he  sp r ing  o f  1984, a  second p o p u l a t i o n  es t imate  was made. 

As p r e v i o u s l y  discussed under Methods (Sec t i on  2.2, above), t he  number of 

marked deer i n  t h e  popu la t ion  was es t imated  by account ing f o r  a l l  known 

losses o f  tagged animals and assuming t h a t  marked deer n o t  re-observed 

between December 1983 and Ap r i  1  1984 were l o s t  f rom t h e  popula t ion.  

Tagged deer observed du r i ng  t he  census counts  t h a t  had n o t  p rev i ous l y  

been res i gh ted  were added t o  t h e  marked popu la t i on .  O f  t h e  90 marked 

deer, f ou r t een  were known t o  be dead. An a d d i t i o n a l  seventeen deer had 

a, no t  been res i gh ted  w i t h i n  t h e  s p e c i f i e d  t ime  p e r i o d  preceding t h e  

recap tu re  counts, b u t  two o f  these were observed d u r i n g  t he  A p r i l  1984 

surveys. Therefore,  t he  marked segment o f  t h e  p o p u l a t i o n  i n  Ap r i  1 1984 

was est imated t o  be 61 deer (90 - 14  - 17 + 2), and t he  t o t a l  popu la t ion  

was est imated a t  888 - +217 (Table  4). T h i s  es t ima te  was based on t h ree  

census counts. 

D i v i d i n g  t h e  mean popu la t i on  es t imates  b y  t h e  approximate s tudy 

area s i z e  y i e l d s  crude d e n s i t i e s  o f  48/mi2 f o r  A p r i  1  1983 and 5 5 h i 2  

f o r  A p r i l  1984. Even a f t e r  account ing f o r  t h e  imp rec i s i on  o f  t he  

est imates,  these dens i t y  values a re  f a i r l y  h i g h  f o r  w i n t e r  h a b i t a t s  i n  

t he  F r o n t  Range area, r e p o r t e d l y  averag ing between ?0/mi2 and 40/mi2 

(Len Carpenter, CDOW, pers.  corn., 1984). I t  shou ld  be emphasized t h a t  

d i s t r i b u t i o n  i s  i r r e g u l a r  w i t h i n  t h e  16 mi2, so t h a t  some high-use 

areas have e f f e c t i v e  deer d e n s i t i e s  much g r e a t e r  t han  t h e  average values. 

The buck:doe:fawn r a t i o  i n  December 1983-January 1984 was 

est imated a t  34: 100:93. Bucks almost c e r t a i n l y  were underestimated, 

because they a re  more s o l i t a r y  and more d i f f i c u l t  t o  observe. Even so, 

however, t he  percentage o f  bucks appears low f o r  a nonhunted populat ion.  



TABLE 4 

CENSUS DATA AND POPULATION ESTIMATES 
OF THE CITY OF BOULDER DEER HERD 

18-21 A p r i l  1983 

To ta l  No. To ta l  No. Marked Popu la t ion  
Sarnpl i ng Deer Counted Deer Counted Est imate 

D ay ("2) (m2 1 (N 1 

1 342 2 7 845.25 

Mean 295 2 5 783.00 

Standard 
E r r o r  39 

25-27 A p r i l  1984 

T o t a l  No. To ta l  No. ~ a r k e d  Popu la t ion  
Sampl i n g  Deer Counted Deer Counted Est imate 

D ay ("2) (m2 1 (N 1 

Standard 
E r r o r  23.1 



The p ropo r t i on  o f  fawns was r e l a t i v e l y  h igh,  which can be a t t r i b u t e d  t o  a  

h i gh  pregnancy ra te ,  a  l a r g e  percentage o f  m u l t i p l e  b i r t h s  ( tw ins ) ,  

and/or h i gh  su rv i vo rsh ip  o f  t he  young. A l l  o f  these f a c t o r s  r e f l e c t  the 

good n u t r i t i o n a l  s t a tus  of t h e  herd (Connol ly  1981). In fo rma l  

observat ions suggest t h a t  t h e  number o f  tw ins  was g rea te r  than normal l y  

expected. 

Large p ropor t ions  of young i n  December-January gene ra l l y  would 

i n d i c a t e  t h a t  a  herd i s  i nc reas ing  i n  number, a l though l a t e  w i n t e r  

m o r t a l i t y  could o f f s e t  t h e  trend. - There i s  no i n d i c a t i o n  t h a t  t h e  

Boulder deer herd i s  exceeding t he  c a r r y i n g  c a p a c i t y  o f  t he  h a b i t a t s  

ava i l ab le ,  based on t h e  doe:fawn r a t i o s ,  observa t ions  o f  i n d i v i d u a l  deer 

h e a l t h  and v igor ,  o r  casual  assessments o f  t h e  "range c o n d i t i o n "  i n  

n a t u r a l  hab i ta ts .  

3.3 DEER MOVEMENTS 

- - Based on re -observa t ions  o f  marked deer and r e l o c a t i o n s  o f  

r a d i o c o l l a r e d  deer, most o f  t h e  animals showed a  h i g h  degree of f i d e l i t y  

@ t o  t h e  general  v i c i n i t y  i n  which they were t rapped and marked. Most 

movements were l o c a l i z e d  o r  gene ra l l y  east-west i n  d i r e c t i o n  (F igure  2) 
- between na tu ra l  h a b i t a t s  and adjacent r e s i d e n t i a l  areas. There 

apparen t l y  i s  l i t t l e  nor th -sou th  movement a long t h e  f o o t h i l l s .  Movement 

p a t t e r n s  w i t h i n  s p e c i f i c  p a r t s  o f  the  s tudy area a re  discussed below. 

3.3.1 Nor th  Boulder (Trap S i t e s  12-15, 17) 

Deer movements i n  t h i s  area g e n e r a l l y  were charac te r i zed  by 

c o n t i n u a l  movement between r e s i d e n t i a l  areas and Open Space land. These 

movements o f t e n  were on a  d a i l y  basis,  w i t h  deer moving i n t o  the  c i t y  a t  

dusk and leav ing  a t  dawn, a l though some deer f r e q u e n t l y  remained i n  

r e s i d e n t i a l  areas f o r  extended per iods  o f  t ime, e s s e n t i a l l y  l i v i n g  i n  the  

c i t y .  These movement p a t t e r n s  were most common and i nvo l ved  the  g rea tes t  

number of deer between September and May. 

Some deer remained i n  o r  near t he  c i t y  throughout t h e  year, 

as i n d i c a t e d  by road-k i  11s and observat ions o f  marked and unmarked deer. 

In a few instances, a d u l t  does were repo r ted  t o  fawn (i.e., bear t h e i r  

' 
Young) i n  r e s i d e n t s 8  backyards i n  June (Gary B e r l i n ,  CDOW, pers. comm., 



1984). However-, most deer m ig ra ted  i n t o  the  f o o t h i  11s d u r i n g  the  l a t e  

sp r i ng  and remained there  throughout  t he  summer. 

The longest  documented movement was by an a d u l t  doe 

r a d i  oco l  1  ared i n  February 1983 above Wonder1 and Lake. I n  September 1983, 

she was observed by D i s t r i c t  W i l d l i f e  Manager Gary B e r l i n  near t he  L e f t  

Hand Reservo i r  and Bra inard  Lake Road i n t e r s e c t i o n  west o f  Ward. Th is  

movement was about 14 m i l e s  f r om  i t s  l a s t  p rev ious  s i g h t i n g  i n  l a t e  A p r i l  

1983. By October 1983, t h e  doe had re tu rned  t o  t h e  Twomile Canyon 

v i c i n i t y .  On A p r i l  24, 1984, she was k i l l e d  by a  v e h i c l e  a t  Nor th  

Broadway and Sumac east of Wonderland Lake. 

The o ther  documented d i spe rsa l  f rom t h e  N o r t h  Boulder area 

was by an a d u l t  buck tagged west of Nor th  Broadway i n  February 1983 and 

k i l l e d  by a  ca r  i n  a  r e s i d e n t i a l  area southeast  o f  t h e  i n t e r s e c t i o n  o f  

Arapahoe and F o o t h i l l s  Parkway i n  December 1983. Al though h i s  exact 

movement r o u t e  i s  unknown, he covered a minimum d i s t ance  o f  3 112 mi les .  

O f  t h e  24 mule deer marked i n  t h e  No r th  Boulder area, 75 

percent  were observed a t  l e a s t  once o r  k i  1  l e d  w i t h i n  t h e  c i t y ,  and 

severa l  were s igh ted  repeated ly .  F i v e  of t h e  marked deer were k i l l e d  by  

cars,  and two had t o  be sho t  by CDOW o f f i c e r s  due t o  severe i n j u r i e s .  

The movement o f  l a r g e  numbers o f  deer i n t o  No r t h  Boulder r e s i d e n t i a l  

areas probably  i s  r e l a t e d  t o  t h e  p r o x i m i t y  of Open Space l and  and t h e  

f avo rab le  h a b i t a t  cond i t i ons  t h a t  e x i s t  w i t h i n  t h e  c i t y .  Most o f  t h e  

Open Space land immediately west of No r t h  Boulder c o n s i s t s  o f  f o o t h i l l s  

grass land w i t h  low shrubs, sparse t r e e  cover, and l i t t l e  topographic  

d i v e r s i t y .  Even where ponderosa p ines  do occur a t  h igher  e leva t ions ,  t h e  

unders to ry  i s  predominant ly graminoids (i.e., grasses and sedges), which 

are n o t  a  p re fe r red  w i n t e r  food  source. I n  con t ras t ,  t h e  nearby 

r e s i d e n t i  a1 areas o f  Nor th  Boulder  a re  cha rac te r i zed  by mature 

1  andscaping, w i t h  an abundance o f  t rees ,  shrubs, and i r r i g a t e d  lawns. 

The r e s i d e n t i a l  h a b i t a t  p rov i des  a n e a r l y  un l im i t ed ,  h i g h l y  n u t r i t i o u s  

food source and b e t t e r  p r o t e c t i o n  aga ins t  f requen t  w i n t e r  winds and c o l d  

temperatures than much of t h e  Open Space land. 

3.3.2 Sunshine Canyon (Trap S i t e s  11, 16) 

Deer t rapped i n  Sunshine Canyon remained i n  t h e  canyon throughout 

t he  study. Most movement by  marked animals was east-west a long adjacent 



sideslopes or  across the  canyon f l o o r .  Al though t h e  a d u l t  doe 

rad ioco l  l a red  i n  t h i s  area d i d  move toward t he  mouth o f  t he  canyon on 

several  occasions, no movement i n t o  the  c i t y  was ever  documented. The 

two a d u l t  does r a d i o c o l l a r e d  behind Red Rocks Park between Pea r l  S t r e e t  

and Sunshine Canyon a l so  remained i n  t he  genera l  v i c i n i t y .  Typ i ca l  

movements were east-west, w i t h  occas ional  movements i n t o  t h e  Knol lwood 

subd i v i s i on  j u s t  below Red Rocks Park. 

3.3.3 Lower F l a g s t a f f  Mountain (Trap S i t e  10) 

Deer tagged on lower F l a g s t a f f  Mountain showed a h i g h  degree of 

f i d e l i t y  t o  the  cap tu re  area and adjacent neighborhoods. F o r t y - f i v e  

percent  of t he  marked animals were s i gh ted  i n  r e s i d e n t i a l  areas, bu t  o n l y  

two were repo r t ed  more than  twice.  The genera l  movement was up and down 

the  eas t  face  of F l a g s t a f f  Mountain. As i n  No r t h  Boulder,  these  

movements t y p i c a l l y  occurred on a d a i l y  bas is ,  b u t  some deer o c c a s i o n a l l y  

remained near t h e  edge o f  r e s i d e n t i a l  areas. The s lope  below Panorama 

Po in t  was h e a v i l y  used f r om f a l l  through spr ing ,  and t h e  lower  p o r t i o n  o f  

F lags ta f f  Road below Panorama P o i n t  was a major  c r o s s i n g  r o u t e  f o r  deer 

du r i ng  t h i s  per iod.  Heav iest  c ross ing  r a t e s  were i n  t h e  morning, 

evening, and n i gh t ,  when deer moved between f eed ing  s i t e s  on t h e  lower 

s lopes and dayt ime bedding s i t e s  above t h e  road. Du r i ng  t h e  summer, most 

deer moved t o  s l i g h t l y  h i ghe r  e l eva t i ons  on F l a g s t a f f  Mountain. 

There appeared t o  be l i t t l e  in te rchange  of deer between t h e  

F lags ta f f  Mountain area and the  B l u e b e l l  Canyon-Long Mesa area west o f  

t he  Bureau o f  Standards. There was one r e p o r t  o f  an orange-tagged 

(F lags ta f f )  deer on Long Mesa (ye1 low tags) ,  b u t  i t  was never con f  irmed. 

None o f  t he  deer marked on Long Mesa was ever observed i n  t h e  F l a g s t a f f  

Mountain area. Dur ing  t h e  f a l l  o f  1983, an a d u l t  buck tagged on 

F l a g s t a f f  Mountain moved t o  the  v i c i n i t y  o f  No r t h  .Boulder Park. He 

re tu rned  t o  F l a g s t a f f  Mountain sometime i n  l a t e  December 1983. 

3.3.4 Long Mesa (Trap S i t e s  6, 7) 

L i k e  most o t h e r  deer i n  t h e  s tudy  area, mule deer  tagged on 

Long ( o r  Koh le r )  Mesa--located between Enchanted Mesa and Skunk Creek, 

west of t h e  Bureau o f  Standards- -exh ib i ted s t r ong  f i d e l i t y  t o  t h e  area 

(i.e., a smal l  home range). Dur ing the  f a l l ,  w i n t e r ,  and sp r i ng ,  many o f  



the  tagged deer stayed w i t h i n  a 1/2 - 3/4 m i l e  r ad ius  o f  t h e i r  cap tu re  

po in t ,  usual l y  on Bureau of Standards p rope r t y  o r  ad jacent  Open Space 

land. There a lso  was movement between Long Mesa and surrounding 

r e s i d e n t i a l  areas, w i t h  57 percent  o f  the  tagged animals observed i n  t h e  

c i t y  a t  l eas t  once. 

Several s i g h t  ings o f  tagged deer were repor ted  i n  t h e  neighborhood 

between Chautauqua Park and the  Bureau o f  Standards. One tagged deer was 

k i l l e d  by a car  along Broadway a t  Ash S t r e e t  j u s t  eas t  of t h e  Bureau of 

Standards i n  l a t e  August, r e f l e c t i n g  t h e  year-round res idency  of some 

animals. Another tagged deer (an a d u l t  buck) was found dead of apparent 

i n j u r i e s  on Bureau o f  Standards p rope r t y  j u s t  west o f  Broadway i n  

December 1983. 

Deer f rom Long Mesa a l s o  moved i n t o  t he  r e s i d e n t i a l  area 

between the Bureau o f  Standards and Table Mesa Drive. Only one o f  t h e  

tagged animals was s igh ted  i n  t h i  s area, b u t  repeated observa t ions  

i n d i c a t e d  t h a t  he spent most o f  t h e  w i n t e r  there,  as d i d  a number o f  

unmarked animals. Deer f r e q u e n t l y  bedded i n  r e s i d e n t s '  backyards o r  f e d  

on ornamental shrubs throughout  t h i s  neighborhood, p a r t i c u l a r l y  along 

Kohler  Dr ive. 

No deer tagged on Long Mesa a re  known t o  have d ispersed t o  o the r  

p a r t s  of the study area p r i o r  t o  t he  complet ion o f  f i e l d  s t u d i e s  i n  May 

1984. However, one a d u l t  doe was repo r ted  t o  have moved f rom Long Mesa 

t o  t h e  v i c i n i t y  of Sawh i l l  Ponds i n  October 1984, a d i s t ance  of about 5 

mi les.  

3.3.5 Nat ional  Center f o r  Atmospheric Research (Trap S i t e  21) 

Only one mule deer was t rapped and marked on NCAR proper ty .  

Th i s  animal, an a d u l t  doe, was captured and f i t t e d  w i t h  a r a d i o c o l l a r  i n  

December 1983 and has remained on NCAR p r o p e r t y  throughout t h e  s tudy  

per iod.  During t he  f i r s t  year  of t h e  study, deer were moni tored on NCAR 

t o  de tec t  i n f l u x  o f  marked deer f rom t h e  n o r t h  o r  south, b u t  none was 

observed. 

3.3.6 ' Bear Canyon-Fern Canyon (Trap S i t e s  3, 4 )  

As i n  most of t h e  s tudy area, deer t rapped here  showed 

1 1 i t t l e  tendency t o  d isperse north-south,  except f o r  minor movements 



across Fern Canyon du r i ng  per iods  of heavy snow o r  c o l d  weather, when 

they f r equen t l y  fed  and bedded i n  th inned ponderosa p i n e  stands on e i t h e r  

s ide  of t he  canyon. The l ack  o f  movement t o  the  sou th  i s  somewhat 

su rp r i s i ng ,  cons ider ing  t h e  vege ta t iona l  and topographic  c o n t i n u i t y  o f  

Open Space land  between Bear Canyon and t he  southern end o f  t h e  s tudy 

area. 

Movement o f  deer d i d  occur between Bear Canyon-Fern Canyon 

and t h e  r e s i d e n t i a l  areas on Shanahan H i l l  and near V i e l e  Lake, b u t  i n  

r e l a t i v e l y  low numbers compared t o  o the r  p a r t s  of t h e  s tudy  area. Only 

18 percent  o f  t h e  marked deer were observed w i t h i n  t h e  c i t y ,  p robab ly  

because o f  t h e  immature q u a l i t y  o f  most landscaping i n  t h i s  area. 

Accord ing ly ,  deer -veh ic le  c o l l  i s i o n s  a re  a minor and recen t  problem. 

The o n l y  documented d i spe rsa l  by a deer o u t  o f  Bear 

Canyon-Fern Canyon (as ide  f rom t h e  minor movement onto Shanahan H i l l )  was 

a buck, tagged as a year1 i ng a t  Bear Canyon i n  January 1983 and observed 

i n  No r t h  Boulder d u r i n g  t h e  s p r i n g  o f  1984. 

3.3.7 Shanahan H i l l  (Trap S i t e s  1, 2, 5, 20) 

Movements i n  t h i s  area were p r i m a r i l y  east-west between t h e  

f o o t h i l l  mesas and open grass land areas west o f  Marshal l ,  w i t h  some 

movement east  across Highway 93 along South Boulder Creek t o  Davidson 

Mesa. Three o f  t h e  twe l ve  deer (25 percen t )  marked i n  t h i s  area a re  

known t o  have crossed Highway 93. Two were k i  1 l e d  b y  v e h i c l e s  and a 

t h i r d  was seen along South Boulder Creek eas t  o f  t h e  highway. 

None o f  t h e  deer tagged i n  t h e  Shanahan H i l l  a rea was 

observed w i t h i n  t h e  c i t y .  However, one unexpected movement by a tagged 

deer d i d  occur. A y e a r l i n g  buck o r i g i n a l l y  tagged as a fawn near  

Shanahan H i1  1 i n  January 1983 was k i l l e d  by a ca r  a t  t h e  ent rance t o  

Clear  Creek Canyon west o f  Golden on U.S. Highway 6 i n  June 1984. Th i s  

i s  approx imate ly  16 m i l e s  south o f  t h e  s tudy area. 

3.3.8 Overview o f  Movement Pa t t e rns  

Based on t h e  documented movements o f  tagged and 

r a d i o c o l l a r e d  deer, i t  appears t h a t  some i n d i v i d u a l s  do show a h i g h  

a f f i n i t y  f o r  r e s i d e n t i a l  neighborhoods. For t h e  most p a r t ,  however, 

t h e r e  i s  r e g u l a r  movement o f  animals between n a t u r a l  h a b i t a t s  on Parks 



and Open Space land a t  the  western edge o f  the c i t y  and ad jacen t  

r e s i d e n t i a l  areas. Thus, t h e  terms "park deer"  and " c i t y  deer "  have 

l i t t l e  i f  any s ign i f i cance .  

I n  eva lua t i ng  t h e  predominant ly  east-west m i x i n g  d e p i c t e d  

by F i gu re  2, one should bear i n  mind an eco log i ca l  axiom: t h a t  a spec ies  

gene ra l l y  w i l l  occur wherever t h e r e  i s  s u i t a b l e  h a b i t a t ,  as l o n g  as o t h e r  

f a c t o r s  (c l imate,  d is turbance,  compet i t i on ,  etc.) a re  no t  p r o h i b i t i v e  and 

t h e r e  i s  no b a r r i e r  t o  d i spe rsa l .  The r e s u l t s  o f  t h i s  s tudy i n d i c a t e  

t h a t  t he  mule deer h a b i t a t  a long  t h e  mountain f r o n t  i s  cont iguous w i t h  

s imi  1 a r l y  s u i t a b l e  h a b i t a t  i n  mature r e s i d e n t i  a1 areas immedi a t e l y  

adjacent.  

I n  some respects ,  w e l l  landscaped r e s i d e n t i a l  areas o f  

western Boulder are b e t t e r  h a b i t a t  than nearby Parks and Open Space land,  

because o f  a greater  abundance of p a l a t a b l e  browse (shrub) spec ies and 

g e n e r a l l y  more snow-free c o n d i t i o n s .  A w e l l  landscaped yard,  f r e e  o f  

dogs and w i t h  a t o l e r a n t  land-owner, i s  pr ime deer h a b i t a t ,  e s p e c i a l l y  i n  

w i n t e r  and spr ing  bu t  throughout  t h e  yea r  t o  some extent.  

E l eva t i ona l  movement e x h i b i t e d  by Boulder deer i s  t y p i c a l  

o f  mountainous areas. The r a m i f i c a t i o n s  o f  t h i s  predominant ly  east -west  

p a t t e r n  are discussed i n  Sec t ions  3.4 (Deer-Vehic le Acc iden ts )  and 4.0 

(Management A1 t e r n a t i  ves) , below. 

3.4 DEER-VEHICLE ACCIDENTS 

Data on the  number o f  deer  k i l l e d  o r  i n j u r e d  by  v e h i c l e s  o r  o t h e r  

causes w i t h i n  Boulder d u r i n g  t h e  pas t  3 1/2 years  are presented i n  Tab le  

5. These data are based s o l e l y  on t h e  number o f  dead deer d isposed o f  a t  

t h e  Boulder County Humane S o c i e t y  and t h e r e f o r e  represen t  a minimum 

value. The numbers f o r  1980-1981, 1981-82, and p o s s i b l y  p a r t  of 1982-83 

may be underestimates because o f  changes i n  dead deer d i s p o s i t i o n  methods 

(Gary B e r l i n ,  CDOW, pers. comm. ). S p e c i f i c a l l y ,  a1 1 road-k i  11s a re  now 

taken t o  the  Humane Soc ie ty ,  whereas many o f  t h e  carcasses used t o  me re l y  

be moved o f f  the roadway o r  dumped elsewhere. 

Based on Humane S o c i e t y  records,  t he  number o f  deer  

r o a d - k i l l s  du r ing  1983-84 was about 2.5-4.0 t imes as h i gh  as i n  p rev i ous  

years .  A t o t a l  o f  146 mule deer  r e p o r t e d l y  were k i  1 l e d  w i t h i n  t h e  c i t y  

from June 1983 through May 1984. The m a j o r i t y  o f  these deaths were a 



TABLE 5 

MONTHLY DEER ROAD-KI LL AND I N  JURY -RELATED DEATHS 

WITHIN THE CITY OF  BOULDER^ 

Y ear2 Month ly  
Month 1980-813 1981-82 1982-83 1983-84 Average 

June - 3 6 5 4.7 

J u l y  - 4 3 7 4.7 

August - 4 0 8 4.0 

September - 4 5 8 5.7 

October - 1 6 32 13.0 

November 7 11 3 23 12.0 

December 2 1 7 4 14 11.7 

January 6 7 2 18 8.3 

February 2 5 3 13 5.7 

March 1 3 2 9 3.7 

Apr i 1 2 5 2 7 4.0 

M ay 0 3 2 2 2.3 

To t  a1 39 5 7 38 146 

' ~ a t a  obtained from Boulder  County Humane Soc ie ty  d i  sposi t i o n  
records 

'year ly  t o t a l s  based on a b i o l o g i c a l  year  beginn ing June 1 when new 
fawns are born 

3 ~ e c o r d s  unavai 1 ab le  f o r  June-October 1980. 



d i r e c t  r e s u l t  o f  deer -veh ic le  acc idents ,  w i t h  a sma l l e r  number r e s u l t i n g  

from domestic dog a t tacks  and i n j u r i e s  s u f f e r e d  from o the r  hazards such 

as fences. 

Except f o r  May and June, t h e r e  was an inc rease  i n  

road-k i  11s every month i n  1983-84 compared t o  1982-83 (Tab le  5). The 

g rea tes t  percentage increase d u r i n g  t h i s  p e r i o d  was i n  January (800 

Percent,  o r  e i g h t - f o l d )  a l though inc reases  a l s o  were h i g h  d u r i n g  t h e  

p rev ious  t h r e e  months (October-December) and t h e  f o l l o w i n g  t h r e e  months 

(January-Apr i  1  ) . Road-ki 11 r a t e s  inc reased  l e s s  d rama t i ca l  l y  d u r i n g  t h e  

summer of 1983-84 and represented a  sma l l e r  percentage of t h e  y e a r l y  

t o t a l  (19 percent  i n  1983-84 vs. 37 pe rcen t  i n  1982-83 and 26 percen t  i n  

1981-82). However, t he  t o t a l  number f o r  t h e  p e r i o d  June-September was 

about t w i c e  as h igh i n  1983 as i n  1982 o r  1981. Data f o r  t h e  summer o f  

1984-85 were s i m i l a r  t o  values f o r  1983-84, a1 though s l i g h t l y  lower  w i t h  

a  t o t a l  of 22 f o r  the  four-month p e r i o d  June-September, compared t o  28 

t h e  p rev ious  year. 

The f o l l o w i n g  subsect ions d i scuss  p robab le  f a c t o r s  

i n f l u e n c i n g  t h e  number and l o c a t i o n  o f  dee r - veh i c l e  c o l l i s i o n s ,  seasonal 

@ di f fe rences ,  and v a r i a t i o n s  between years .  

3.4.1 T r a f f i c  and Road-Related F a c t o r s  

I n  general, increased t r a f f i c  a long  a  g i ven  s t r e t c h  o f  road  

w i l l  r e s u l t  i n  increased dee r - veh i c l e  c o l l i s i o n s ,  due s imp ly  t o  t h e  

g r e a t e r  frequency o f  veh ic les  pass ing a  p a r t i c u l a r  p o i n t  where a  deer  may 

a t tempt  t o  cross.  Th i s  i s  t r u e  o n l y  t o  a  degree, however, because 

ex t reme ly  heavy and cons i s t en t  t r z f f i c  p rec l udes  at tempts  by deer t o  

cross.  T r a f f i c  speed a l so  i s  an obv ious f a c t o r ,  i n  terms bo th  o f  t h e  

a b i l i t y  of mo to r i s t s  t o  avo id  a  c o l l i s i o n  and t h e  e x t e n t  of t he  r e s u l t a n t  

damage. 

Road w id th  a lso  may p l a y  a  r o l e ,  bu t  n o t  i n  a  c l e a r c u t  

manner. On one hand, a  wider road  may i nc rease  t h e  r i s k  because a  

c r o s s i n g  deer must cover a  g rea te r  d is tance ,  and road  w i d t h  g e n e r a l l y  i s  

c o r r e l a t e d  w i t h  h igher  veh i c l e  speeds and t r a f f i c  volumes. On t h e  o t h e r  

hand, a  w ider  road improves the o p p o r t u n i t y  f o r  a  m o t o r i s t  t o  see a  deer 

and avo id  i t , and may discourage deer f rom a t t emp t i ng  t o  cross.  





- @ Other impor tan t  road-re1 ated f a c t o r s  a r e  t h e  type and 

q u a l i t y  o f  ad jacent  h a b i t a t s  and the p o s i t i o n i n g  of  t h e  road  r e l a t i v e  t o  

deer movement routes.  Thus, deer are more l i k e l y  t o  c ross  roads loca ted  
. . i n  r u r a l  o r  w e l l  landscaped r e s i d e n t i a l  areas o r  across movement 

c o r r i d o r s  than roads loca ted  i n  h i g h l y  developed urban areas o r  p a r a l l e l  

t o  movement c o r r i d o r s .  Also, w e l l  vegetated roads ides  inc rease  t he  r i s k  

by causing t he  animals t o  remain hidden u n t i l  t hey  a c t u a l l y  move onto t he  

roadway. 

3.4.2 Seasonal and D a i l y  Pa t te rns  

Reports i n  t h e  l i t e r a t u r e  (e.g., B e l l i s  and Graves 1971, 

Puga l i s i  e t  a l .  1974, Rei 1  l y  and Green 1974, A1 l e n  and McCul lough 1976, 

P i l s  and M a r t i n  1979) i n d i c a t e  t h a t  l a t e  f a l l  g e n e r a l l y  i s  t he  pe r i od  o f  

peak r o a d - k i l l  f requenc ies  i n  o the r  area w i t h  s i m i l a r  problems. Th is  

a lso  was t he  case i n  Boulder  i n  1983-84 (Table  51, w i t h  October and 

November c o n t r i b u t i n g  38 percent  o f  t h e  y e a r l y  t o t a l .  

The inc rease  i n  l a t e  f a l l  p robab ly  i s  r e l a t e d  t o  two major 

fac to rs :  (1)  a g rea te r  o v e r a l l  a c t i v i t y  l e v e l  of deer because o f  t he  

breeding season, and (2)  a  general  movement f r om  h ighe r  e l eva t i ons  t o  

lower e leva t ions .  A1 though t he  breeding season i s  f a i r l y  cons i s t en t  i n  

t iming,  weather and h a b i t a t  cond i t i ons  may vary  cons ide rab l y  f rom year  t o  

year, the rby  a d j u s t i n g  t h e  onset o f  " l a t e  f a l l . "  Thus, f o r  example, t h e  

peak month f o r  r o a d - k i l l s  was December i n  1980-81, November i n  1981-82, 

and October i n  1982-83 and 1983-84. 

Eco log i ca l  f a c t o r s  may i n c l u d e  f requency and depth of 

snowfa l l ,  pe rs is tence  o f  snow cover, abso lu te  minimum and average minimum 

temperatures, and h a b i t a t  va r i ab l es  such as c o n d i t i o n  o f  browse. No 

c l e a r  c o r r e l a t i o n s  were ev iden t  between r o a d - k i l l s  and meteoro log ica l  

da ta  obta ined f rom t h e  Na t i ona l  Oceanic and Atmospheric Adm in i s t r a t i on  

(NOAA), and t he  e f f e c t  of weather appears t o  be s u b t l e  and complex. 

R o a d - k i l l  r a t e s  tend t o  d e c l i n e  i n  m idd le  w i n t e r  compared 

t o  l a t e  f a l l  (Table  5). Th i s  may seem s u r p r i s i n g ,  cons ide r i ng  t h a t  more 

p e r s i s t e n t  snow cover, c o l d e r  temperatures, and o c c a s i o n a l l y  s t rong  winds 

seemingly would e n t i c e  deer i n t o  more she1 t e r e d  r e s i d e n t i a l  areas. 

' @ However, deer a l s o  a re  more sedentary d u r i n g  t h i s  t ime  and t h e r e f o r e  a re  



l e ss  l i k e l y  t o  cross major roads. Other f a c t o r s ,  such as lower v e h i c l e  

@ speeds, may a l so  be invo lved.  

R o a d - k i l l  r a t e s  tend t o  drop o f f  s l i g h t l y  i n  the  sp r i ng  as 

they d i d  i n  1983-84 (Table  5 ) .  Although deer a c t i v i t y  l e v e l s  increase 

w i t h  warmer temperatures, emergence o f  new forage,  and onset  o f  t h e  

fawning season, the  genera l  p a t t e r n  i n  s p r i n g  i s  f o r  deer t o  move out  of 

t he  c i t y  and onto Mountain Parks and Open Space land,  thereby decreasing 

t h e i r  v u l n e r a b i l i t y .  O f  course, l a t e  snows and c o l d  s p e l l s  cou ld  a f f ec t  

t h e  t i m i n g  of t h i s  s p r i n g  movement, and some yea rs  ( n o t a b l y  1981-82) have 

shown e s s e n t i a l l y  no s p r i n g  d e c l i n e  i n  r o a d - k i l l s .  

C o n t r i b u t i n g  t o  r o a d - k i l l s  i s  t h e  f a c t  t h a t  deer a re  most 

a c t i v e  from dusk through dawn, when they  a re  l e a s t  v i s i b l e  t o  mo to r i s t s .  

Dur ing  t h e  l a t e  f a l l - e a r l y  s p r i n g  season, t h e  peak a c t i v i t y  p e r i o d  

inc ludes  t h e  morning and evening "rush hours." Commuter t r a f f i c  i s  

e s p e c i a l l y  heavy on South Broadway (e.g., c i t y  r e s i d e n t s  who work a t  

Rocky F l a t s  o r  t h e  Denver Federa l  Center)  and N o r t h  Broadway (e.g., 

mountain r e s i d e n t s  who work i n  Boulder) .  T h i s  he lps  t o  e x p l a i n  t h e  h i g h  

r o a d - k i l l  f requenc ies  a long these road segments. a 
3.4.3 Deer Popu la t i on  S ize  and Behavior 

The p rev ious  subsect ions have d iscussed  f a c t o r s  a f f e c t i n g  

t h e  d i s t r i b u t i o n  of r o a d - k i l l  r a t e s  throughout  t h e  year ,  and t o  some 

e x t e n t  v a r i a t i o n s  between years.  However, t hey  a re  n o t  s u f f i c i e n t  t o  

e x p l a i n  t h e  dramat ic  inc rease  i n  1983-84 compared t o  p rev ious  years, 

e s p e c i a l l y  i n  l i g h t  o f  t h e  poor c o r r e l a t i o n  w i t h  s n o w f a l l  and minimum 

temperatures descr ibed above. The two rema in ing  f a c t o r s  t h a t  seemingly 

cou ld  cause t h e  documented increase a re  deer p o p u l a t i o n  s i z e  and deer 

behavi or .  

T o t a l  deer popu la t i on  s i z e  f o r  t h e  s tudy  area was est imated 

a t  747-845 (mean = 783) i n  A p r i l  1983 and 738-964 (mean = 888) i n  A p r i l  

1984. As exp la ined i n  Sec t i on  3.2, t he  1984 f i g u r e  was l e s s  p rec i se  

because o f  t h e  sma l le r  number of tagged deer rema in ing  i n  t h e  popula t ion.  

Even so, t he  number o f  deer i n  t h e  s tudy area i n  A p r i  1  1984 apparen t l y  

was h i ghe r  than i n  A p r i l  1983, desp i t e  the  i n t e r v e n i n g  r o a d - k i l l  l oss  o f  

n e a r l y  19 percent  o f  t h e  popu la t ion .  Th i s  m o r t a l i t y  es t imate  i s  

subs tan t i a t ed  by t h e  f a c t  t h a t  e leven o f  t h e  68 deer tagged i n  1983 (16  



percen t )  were v i c t i m s  o f  c o l l i s i o n s  w i t h  veh i c l es  d u r i n g  the f o l l o w i n g  12 

@ months per iod.  

Nonetheless, t he  est imated deer popu la t i on  inc rease  ( w i t h  a  

range o f  about 13-27 percen t )  cannot by i t s e l f  account f o r  t he  284 

Percent r o a d - k i l l  increase,  un less the  popu la t i on  growth has occur red  n o t  

i n  t h e  t o t a l  popu la t ion ,  bu t  i n  t h a t  p o r t i o n  o f  t he  popu la t i on  o c c u r r i n g  

i n  t he  c i t y .  That i s ,  t h e  increased number o f  r o a d - k i l l s  i s  r e l a t e d  n o t  

j u s t  t o  a  t o t a l  popu la t i on  growth of deer, b u t  t o  an increased tendency 

f o r  deer t o  u t i l i z e  c i t y  hab i t a t s .  

There a re  two p l a u s i b l e  exp lana t ions  f o r  t h e  l a t t e r  

conc lus ion:  (1) t h a t  deer have s h i f t e d  t h e i r  use f rom n a t u r a l  areas t o  

urban areas because o f  a  decrease i n  t he  q u a l i t y  o f  the  n a t u r a l  h a b i t a t ,  

o r  ( 2 )  t h a t  t he  t r e n d  represen ts  n o t  a  s h i f t  i n  use, b u t  r a t h e r  a  range 

expansion. H a b i t a t  s t ud ies  were no t  conducted as p a r t  o f  t h i s  study, bu t  

t h e r e  appears t o  be no evidence t h a t  Mountain Parks and Open Space 

h a b i t a t s  have a  lower  c a r r y i n g  capac i t y  now than t hey  d i d  a  few years  ago 

o r  t h a t  t h e  deer popu la t i on  i s  s t ressed f o r  food. Thus, t h e  f i r s t  

p l a u s i b l e  exp lana t ion  i s  n o t  supported. 

a The secoid exp lana t ion  i s  more l i k e l y .  Observat ions by  

long- term Boulder r e s i d e n t s  suppor t  t he  n o t i o n  t h a t  Boulder deer have 

come t o  view mature r e s i d e n t i a l  neighborhoods as pr ime w i n t e r  h a b i t a t  and 

acceptab le  year-round h a b i t a t .  As discussed i n  Sec t ion  3.3.8 (above), 

species gene ra l l y  occupy any s u i t a b l e  h a b i t a t  t h a t  i s  n o t  f o rec l osed  by 

compet i t ion,  d is turbance,  o r  movement b a r r i e r s .  Deer r e s i d i n g  w i t h i n  

r e s i d e n t i a l  neighborhoods do n o t  appear t o  be under s t r e s s  (i.e., us i ng  

t he  areas o n l y  as a  l a s t  r e s o r t ) ;  on t h e  con t ra ry ,  they  r e g u l a r l y  a re  

seen t o  feed o r  r e s t  i n  f u l l  view o f  roadways, sca rce l y  moving un less  

approached d i r e c t l y .  A t  NCAR, they  go through t h e i r  r u t t i n g  and mat ing  

r i t u a l  i n  f u l l  v iew o f  coun t less  c i t i z e n s ,  t o u r i s t s ,  and photographers. 

A thorough a n a l y s i s  of reasons f o r  t he  increased use o f  

urban environments i s  beyond t h e  scope of t h i s  study. I t  seems l i k e l y  

t h a t  t he  present  s i t u a t i o n  stems f rom t h e  p r o x i m i t y  of n a t u r a l  deer range 

t o  q u i e t  r e s i d e n t i a l  neighborhoods cha rac te r i zed  by  mature landscaping 

( i n c l u d i n g  an abundance o f  p a l a t a b l e  shrubs) i n  con junc t i on  w i t h  a  

v i r t u a l  absence o f  harassment. There a re  r e 1  a t i  v e l y  few free-roaming 

dogs, t he  deer a re  no t  hunted, and f o r  t h e  most p a r t  they a re  t o l e r a t e d  



o r  even appreciated by t h e  c i t i z e n r y .  Thus, t h e  r e s i d e n t i a l  h a b i t a t  i s  

@ s u i t a b l e  from the perspect ives o f  vege ta t ion ,  e l e v a t i o n ,  and water, and 

t he re  i s  no th ing  t o  prevent  the  deer f rom u s i n g  i t .  I n  shor t ,  p a r t s  of 

Boulder have become a deer preserve. 

3.4.4 High Co l l i s i on -R i sk  Areas 

Several deer -veh ic le  acc iden t  problem areas were i d e n t i f i e d  

based on the  d i s t r i b u t i o n  o f  road-k i  11s over  t h e  p a s t  3 years  (F igures 

3-51. 

The g rea tes t  c o l l i s i o n - r i s k  area i s  N o r t h  Boulder, probably  

because of a  l a rge  deer popula t ion,  p r o x i m i t y  t o  n a t u r a l  hab i t a t s ,  

h e a v i l y  landscaped s t r ee t s ,  sparse commercial development, h i gh  t r a f f i c  

volumes (e.g., 15,000-30,000 veh i c l es  per  day on N o r t h  Broadway), h i gh  

v e h i c l e  speeds (o f ten i n  excess o f  t h e  posted 45 mph), and t he  f ac t  t h a t  

much of t he  volume i s  commuter t r a f f i c  o c c u r r i n g  a t  hours when deer a re  

most ac t i ve .  The two worst  s t r e e t  segments i n  t h i s  area a re  Broadway 

between Balsam and Lee H i l l  Road, and L inden between Broadway and Twomile 

Canyon. Both roads a lso c u t  across major  deer movement r o u t e s  (F igure  2), 

which he lps  e x p l a i n  t h e i r  r o a d - k i l l  f requency f o r  1983-84 o f  over t e n  per  

m i l e .  The r e s i d e n t i a l  area between Pear l  and Ka lm ia  west o f  Broadway 

a l s o  i s  a  f a i r l y  h i gh  r i s k  area, even though t r a f f i c  volume and speeds 

a re  lower. 

The second major problem area i s  i n  South Boulder, 

i n c l u d i n g  Broadway between t he  Bureau o f  Standards and t h e  edge of 

Shanahan Hi  11, Greenbr iar  a long t he  edge o f  Open Space land, and t he  

western p o r t i o n  of the  Tab le  Mesa s u b d i v i s i o n  on Table  Mesa D r i v e  and 

Lehigh. Other h i gh  c o l l  i s i o n - r i s k  areas a re  t h e  neighborhoods near 

Base l i ne  between 22nd S t r e e t  and Chautauqua and a long t h e  base of 

F l ags ta f f  Mountain. As w i t h  No r t h  Boulder,  these areas a l l  have a l a r g e  

deer popula t ion,  nearby n a t u r a l  h a b i t a t s ,  we1 1 landscaped lawns, and some 

h i g h  volurne/high speed road  segments t h a t  c u t  across deer movement 

rou tes .  

3.5 OTHER DEER DAMAGE 

Besides the  economic l o s s  t o  i n d i v i d u a l  m o t o r i s t s  from 

d e e r - v e h i c l e c o l l i s i o n s a n d t h e r i s k o f p e r s o n a l i n j u r y , d e e r i n t h e c i t y  



a lso  represent a  nuisance and economic l oss  by damaging o r  d e s t r o y i n g  

ornamental p l a n t s  ( roses a r e  espec ia l  l y  favored and vu lne rab le )  and 

vegetable gardens. 

The second type  o f  deer damage was n o t  emphasized i n  t h i s  

assessment because i t  rep resen ts  a  sma l le r  d o l l a r  l o s s  than  a 

deer-vehic le  c o l l i s i o n ,  does n o t  pose a t h r e a t  of human i n j u r y ,  and i s  

d i f f i c u l t  t o  quan t i f y .  Also, road-k i  11s are a b e t t e r  index t o  t he  deer 

problem, because t he  da ta  a re  on record, ob jec t i ve ,  and r e 1  a t i  v e l y  

accurate. 

The amount o f  dee r - re l a ted  damage should occur i n  p r o p o r t i o n  t o  

the  o v e r a l l  deer popu 1 a t  i on s ize ,  un less homeowners t ake  p r e v e n t i v e  

measures such as b u i l d i n g  fences o r  m i t i g a t i v e  measures such as r e p l a c i n g  

expensive ornamentals w i t h  l e s s  c o s t l y  o r  l e s s  p a l a t a b l e  p l an t s .  
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4.0 MANAGEMENT ALTERNATIVES 

The f o l l o w i n g  subsect ions descr ibe  management op t i ons  t h a t  cou ld  

be undertaken i n  an at tempt  t o  a1 l e v i  a t e  t he  deer-human con f  1  i c t  i n  

Boulder. For purposes of d i scuss ion ,  they have been grouped i n t o  four  

categor ies :  (1) h a b i t a t  man ipu la t ion ,  ( 2 )  popu la t ion  c o n t r o l ,  ( 3 )  

roads ide improvements, and ( 4 )  p u b l i c  educat ion and involvement.  

A l t e rna t i ves  are presented as p o s s i b l e  approaches f o r  t h e  City t o  

consider bu t  are no t  necessar i  l y  recommendat ions.  A1 though t h e  

management op t ions  have been t r e a t e d  as d i s t i n c t  ac t ions ,  combinat ions of 

a l t e r n a t i v e s  may a l so  be wor thy  o f  cons idera t ion .  

4.1 HABITATMANIPULATION 

Many o f  t h e  c i t y  r e s i d e n t i a l  areas p rov i de  deer h a b i t a t  equal  t o  

o r  b e t t e r  than h a b i t a t s  on Mountain Parks and Open Space land. Dur ing  t h e  

l a t e  f a l l  and w in te r ,  t h e  abundance of ornamental shrubs p rov i des  an 

eas i  l y  obtained, h i g h l y  n u t r i t i o u s  source o f  food. Snow cover  genera l  l y  

i s  t h i n n e r  and l e s s  p e r s i s t e n t  than i n  t h e  f o o t h i l l s  o r  mesas, f u r t h e r  

inc reas ing  t he  a t t r a c t i v e n e s s  o f  t h e  neighborhoods. Many o f  t h e  o l d e r  

r e s i d e n t i a l  areas a1 so p rov i de  exce l  l e n t  thermal cover and p r o t e c t i o n  

f rom w in te r  winds. 

From a  management s tandpo in t ,  no th i ng  can be done t o  decrease t h e  

q u a l i t y  o f  c i t y  h a b i t a t s  o t h e r  than t o  discourage people f rom purpose ly  

a t t r a c t i n g  deer by s e t t i n g  o u t  s a l t  b locks  and food. Some have suggested 

a  program o f  h a b i t a t  improvement on Mountain Parks and Open Space land  i n  

hopes o f  a t t r a c t i n g  deer f rom r e s i d e n t i a l  areas. Programs o f  t h i s  t ype  

cou ld  i nc l ude  p l a n t i n g  browse species,  which a re  l ess  we1 1  developed west 

o f  Boulder than most o f  t h e  F r o n t  Range and c o n t r o l  l e d  bu rn i ng  t o  

increase avai l a b l e  fo rage  (Hobbs and Spawart 1984). Shrub p l  an t i ngs  

would be expensive, slow t o  mature, and o f  ques t ionab le  value. 

Prescr ibed burns would c r e a t e  a  myr iad  of aes the t i c ,  e c o l o g i c a l ,  and 

sa fe ty  concerns, w h i l e  a l s o  be ing  expensive and of d o u b t f u l  b e n e f i t .  

Even i f  a  h a b i t a t  man ipu la t i on  program were success fu l  i n  

e s t a b l i s h i n g  shrub stands o r  improv ing forage, i t  cou ld  w e l l  make t he  

s i t u a t i o n  worse by  i nc reas ing  t h e  t o t a l  deer popu la t i on  r a t h e r  than 



causing deer t o  move from the  c i t y  i n t o  t he  f o o t h i  11s. As noted e a r l i e r  

i n  t h i s  repor t ,  i t  i s  no t  t h a t  t h e  n a t u r a l  h a b i t a t s  a re  bad, bu t  t h a t  t h e  

r e s i d e n t i a l  hab i t a t s  are good. 

4.2 POPULATION CONTROL 

Populat ion c o n t r o l  c o n s i s t s  o f  d i r e c t  man ipu la t i on  o f  animal 

numbers by removing i n d i v i d u a l s  f rom the  popu la t ion .  Al though a  v a r i e t y  

of methods can be used t o  remove animals, t h e  p r i n c i p l e s  of popu la t i on  

c o n t r o l  are the  same. Before a  c o n t r o l  program i s  begun, i t  i s  impor tan t  

t o  s p e c i f y  the ob jec t i ves ,  such as t h e  des i r ed  popu la t i on  dens i t y .  The 

number o f  deer t h a t  must be removed t o  reach and ma in ta i n  t h i s  d e n s i t y  

over a  s p e c i f i e d  t ime pe r i od  should then be c a l c u l a t e d  based on es t imates  

of popu la t ion  s i z e  and r a t e  o f  i nc rease  a t  t h e  t ime  t h e  c o n t r o l  measures 

are t o  be i n i t i a t e d .  The popu la t i on  est imates i n  t h i s  r e p o r t  may n o t  be 

appropr ia te  i n  the  f u t u r e  i f  and when such a  program i s  implemented. 

The e f f ec t i veness  o f  any c o n t r o l  program i s  r e l a t e d  t o  t h e  
- .  

dynamics o f  the  popu la t ion  (e.g., popu la t i on  s ize,  sex and age 

composit ion, r a t e  o f  increase) .  The var ious  popu la t i on  parameters w i l l  

determine t h e  number o f  animals by  sex and age c l a s s  t h a t  must be removed 
-. - and how q u i c k l y  the  popu la t i on  w i  11 recover .  For example, mule deer a re  

polygynous breeders (i.e., one buck se rv i ces  severa l  does), and reduc ing  

t he  number o f  adu l t  bucks would t h e r e f o r e  n o t  s i g n i f i c a n t l y  lower  t h e  

r ep roduc t i ve  capac i t y  o f  t h e  herd. The removal o f  a d u l t  does, however, 

would d i r e c t l y  impact t he  r ep roduc t i ve  c a p a c i t y  of t h e  herd. The 

d u r a t i o n  o f  the  e f f e c t s  o f  c o n t r o l  e f f o r t s  on t h e  popu la t i on  cou ld  be 

enhanced i f  females were removed p r i m a r i  l y  f r om  t h e  younger age c lasses,  

i n c l u d i n g  fawns and yea r l i ngs .  

Because there  i s  l i t t l e  apparent nor th -sou th  movement o f  deer 

along t he  f o o t h i l l s ,  c o n t r o l  measures cou ld  be app l i ed  t o  sma l l e r  

subpopulations. Th is  has two impor tan t  i m p l i c a t i o n s :  f i r s t ,  e f f o r t s  

cou ld  be d i r e c t e d  a t  s p e c i f i c  problem areas; second, a  sma l l e r  number o f  

. . .  animals would need t o  be removed. Al though most o f  t he  movement i s  

east-west, enough nor th -sou th  movement occurs t h a t  any such c o n t r o l  would 

have t o  be repeated a t  i n t e r v a l s  t h a t  cannot y e t  be determined. 

Removal cou ld  occur as shoo t ing  o r  t r app ing - t r ansp l  an t ing .  

Shoot ing programs could  be admin is tered i n  severa l  d i f f e r e n t  forms: (1) 
I 

conduct a  regu la ted  spo r t  hunt, ( 2 )  conduct a  r egu la ted  "game damageu 



@ h u n t , o r ( 3 ) a l l o w p r o f e s s i o n a l s t o s h o o t a s p e c i f i e d n u m b e r o f d e e r a t  

b a i t  s ta t ions .  A spo r t  hunt i s  i m p r a c t i c a l  from a  p u b l i c  sa fe t y  

s tandpoin t ,  due t o  the c lose  p r o x i m i t y  o f  homes and t h e  h i g h  number of 

r e c r e a t i o n i s t s  t h a t  use the  Mountain Parks and Open Space land. I n  

add i t i on ,  the tame demeanor o f  most Boulder  deer would make such a  hunt  

anyth ing but  spor t ing .  Under t h e  most c o n t r o l  l e d  circumstances, a  "game 

damage" hunt o r  shoot ing a t  b a i t  s t a t i o n s  p robab ly  cou ld  be conducted 

Safely. However, any t ype  of proposed shoo t ing  program i s  l i k e l y  t o  meet 

a  tremendous amount of p u b l i c  oppos i t i on .  I n  s p i t e  o f  t he  damage t h a t  

t h e  deer cause and t he  number o f  r oad -k i  11s t h a t  occur, t he  Boulder  deer 

herd i s  a  h i g h l y  p r i z e d  aes the t i c  resource  f o r  many. Pub l i c  op in i on  

should be c a r e f u l l y  evaluated b e f o r e  a  shoo t ing  program i s  considered. 

An a l t e r n a t i v e  c o n t r o l  method i s  t r a p p i n g  and t r a n s p l a n t i n g  deer 

t o  o ther  areas. A  t r a p p i n g - t r a n s p l a n t i n g  program would have t h e  

advantage o f  be ing used i n  s p e c i f i c  problem areas i n c l u d i n g  

neighborhoods. The p r imary  disadvantage o f  t h i s  approach i s  t h a t  i t  i s  

l abo r - i n t ens i ve  and there fo re  c o s t l y .  L i k e  o the r  popu la t i on  c o n t r o l  

methods, t r app ing  i s  a  shor t - te rm s o l u t i o n ,  and t h e  r e c u r r i n g  c o s t  must 

be considered. Also, t h e r e  i s  always a  problem of de te rmin ing  where t h e  

t rapped deer should be released. A l though t h e r e  would be some p u b l i c  

oppos i t i on  t o  t rapp ing,  i t  probab ly  would n o t  be as c o n t r o v e r s i a l  as 

shoot ing.  I n  s p i t e  of i t s  p o t e n t i a l l y  h i g h  cos t ,  t r a p p i n g  and 

t r ansp lan t i ng  deer may be t h e  most f e a s i b l e  and acceptab le  method i f  

popu la t ion  c o n t r o l  i s  deemed necessary b y  t h e  C i t y .  

4.3 ROADS1 DE IMPROVEMENTS 

I n  recen t  years, a  new t y p e  of roads ide  r e l e c t o r  has been used t o  

reduce deer-veh ic le  acc idents  a long highways i n  Europe and coa l  hau l  

roads i n  our reg ion.  These re f  l e c t o r s  work by  r e d i r e c t i n g  t he  l i g h t  f r om  

an approaching v e h i c l e  i n  a  manner t h a t  c rea tes  a  so -ca l led  " l i g h t  fence"  

which deer are r e l u c t a n t  t o  cross.  The SWAREFLEX system manufactured i n  

A u s t r i a  and now d i s t r i b u t e d  i n  t h e  U n i t e d  S ta tes  has rece ived  t h e  most 

use. Most b i o l o g i s t s  who have used t h e  r e f l e c t o r s  f e e l  t h a t  t h e r e  has 

n o t  been adequate t ime t o  eva lua te  t h e i r  e f f ec t i veness ,  whi l e  o the rs  have 

@ 
i n d i c a t e d  t h a t  the  r e f  l e c t o r s  appa ren t l y  have reduced road-k i  11s i n  

l i m i t e d  t e s t  areas. The c o s t  o f  r e f  l e c t o r s  and posts,  exc lud ing  

i n s t a l l a t i o n  cost ,  i s  about $4,200 per  m i l e .  Therefore,  before 



r e f l e c t o r s  are s e r i o u s l y  considered, i t  would be adv i sab le  t o  more f u l l y  

@ 
eva lua te  the  r e s u l t s  f rom o ther  areas and perhaps t o  use them along a  

t e s t  road segment. 

The o ther  t ype  o f  roads ide improvement t h a t  m igh t  p rove  e f f e c t i v e  

i n  reduc ing  roadk i  11s i s  t o  e r e c t  deer-proof fences a long  h i g h - r i  sk road  

sect ions.  Th is  technique poses somewhat o f  a  r i s k  because animals cou ld  

ge t  through gaps i n  t he  fences where s ideroads en te r ,  b u t  m igh t  no t  

e a s i l y  f i n d  t h e i r  way o f f  t he  road. 

These techniques would address t h e  r o a d - k i l l  problem b u t  have 

l i t t l e  i f  any e f f e c t  on o the r  types of damage. I r o n i c a l l y ,  dee r - veh i c l e  

c o l l  i s ions  are an e f f e c t i v e  popu la t i on  c o n t r o l  measure. For  example, i n  

1983-84, r o a d - k i l l s  exacted a  m o r t a l i t y  t o l l  o f  16-19 percent ,  many o f  

which probably  were deer t h a t  a l s o  were a  nuisance t o  homeowners. Thus, 

a  decrease i n  r o a d - k i l l s  o t he r  than  as i n c i d e n t  t o  an o v e r a l l  popu la t i on  

decrease would have an adverse e f f e c t  i n  another way, and t h i s  t r a d e - o f f  

would have t o  be considered. As noted above, however, t h e  economic l o s s  

and sa fe ty  r i s k  o f  deer -veh ic le  c o l l i s i o n s  a re  of g r e a t e r  concern than 

t h e  problem of deer damage t o  ornamental p l a n t s  and gardens. 

a 4.4 PUBLIC EDUCATION AND COMPENSATION 

Th i s  approach represen ts  a  s o r t  of "no a c t i o n "  a l t e r n a t i v e ,  

because i t  does no t  i n v o l v e  a c t i v e  measures t o  c o n t r o l  t h e  deer 

popula t ion.  Adopt ing t h i s  "no a c t i o n "  approach would be based on t h e  

r e c o g n i t i o n  t h a t  (1) a c t i v e  h a b i t a t  man ipu la t ion  o r  p o p u l a t i o n  c o n t r o l  

techniques would be c o s t l y  and have no guarantee of success, and ( 2 )  
a l though  t he  growing numbers of deer i n  town a re  a  problem f o r  some, t hey  

are an amenity t o  o thers .  Before a t tempt ing  t o  c o r r e c t  t h e  deer 

"problem," i t  f i r s t  should be determined whether t hey  r e a l l y  are a  

problem f rom the  v iewpo in t  of t h e  p u b l i c  a t  l a rge .  They obv ious l y  

r ep resen t  a  problem f o r  i n d i v i d u a l  homeowners, mo to r i s t s ,  o r  agency 

personnel .  

Th is  f o u r t h  management a1 t e r n a t i v e  c o n s i s t s  o f  two d i s t i n c t  

elements, which cou ld  be implemented separa te ly  o r  toge ther .  The f i r s t  

element, p u b l i c  educat ion,  would have two bas i c  o b j e c t i v e s :  (1) t o  
i n f o rm  the  p u b l i c  about t h e  deer issue, i t s  p o s s i b l e  causes, and economic 



ef fec ts  ( res iden ts  of unaf fected neighborhoods may be unaware o f  t he  

s i t u a t i o n ) ,  and ( 2 )  t o  p rov i de  i n f o rma t i on  about ways of  p r o t e c t i n g  

ornamental p l an t i ngs  and gardens by the  use of deer r e p e l  l a n t s  o r  fences. 

I n  con junc t ion  w i t h  t h i s ,  r e s i d e n t s  should be p r o h i b i t e d  f rom 

i n t e n t i o n a l l y  a t t r a c t i n g  t h e  deer,  such as w i t h  s a l t  b l ocks  and feed, 

because i t  puts  an u n f a i r  burden on t h e i r  neighbors who may no t  want t he  

deer. C i t i zens  should be made aware t h a t  t he  C i t y  recognizes t h e i r  

concerns and w i l l  make an e f f o r t  t o  a s s i s t  them. Educat ion sources cou ld  

i nc l ude  pamphlets, newspaper a r t i c l e s ,  and r a d i o  programs. 

Another aspect o f  t h e  p u b l i c  educat ion program cou ld  be t o  

encourage people t o  view deer i n  town as a "un iquely  Boulder"  exper ience. 

I n  a way, the presence o f  t h e  deer r e f l e c t s  the  q u a l i t y  of our urban 

environment and our long-s tand ing  p o l  i c y  of p r o t e c t i n g  w i  l d l  i f e  w i t h i n  o r  

near t h e  c i t y  (no hunt ing,  no f r ee - runn ing  dogs, e tc .  1. For example, a 

d i sg run t l ed  homeowner who has had h i s  roses dest royed cou ld  dec ide  t h a t  

hav ing deer around i s  more impo r tan t  (you can grow roses anywhere, b u t  

you cannot see deer i n  your  y a r d  anywhere), o r  he cou ld  t ake  

r e s p o n s i b i l i t y  f o r  p r o t e c t i n g  h i s  roses  by enc los ing  h i s  yard. The 

l a t t e r  i s  analogous t o  h i s  t a k i n g  r e s p o n s i b i l i t y  f o r  keeping r o b i n s  ou t  

of h i s  cherry  t r e e  w i t h  a n e t  o r  s q u i r r e l s  o u t  o f  h i s  oak t r e e  w i t h  a 

t r unk  guard, a l though more expensive. 

To ass i s t  i n  r educ ing  t h e  r o a d - k i l l  hazard, p u b l i c  educa t ion  cou ld  

be used t o  i n f o rm  c i t i z e n s  about h i g h  r i s k  areas and t imes of day and 

year  when the r i s k  i s  g rea tes t .  Th i s  should be supplemented w i t h  warning 

s igns  (poss ib ly  w i t h  f l a s h i n g  l i g h t s )  and lower speed l i m i t s  i n  problem 

areas, and perhaps w i  t h  t h e  r e f  l e c t o r s  descr ibed above (Sec t ion  4.3). 

The second element, compensation, cou ld  be undertaken t o  r e l i e v e  

i n d i v i d u a l  c i t i z e n s  o f  t h e  c o s t  o f  d e t e r r i n g  deer o r  o f  r e p a i r i n g  .a 

damaged vehic le.  I t  would spread t h e  economic burden among t h e  populace 

as a whole, thereby l essen ing  t h e  impact on any one person. Al though 

seemingly expensive, t h e  c o s t  n o t  be h i gh  i n  comparison t o  t h e  o t h e r  

a l t e r n a t i v e s ,  and i t  may be more acceptable.  

4.5 - RECOMMENDED MONITOR1 NG PRORGAM 

Regardless o f  t h e  management approach(es) se lected,  a m o n i t o r i n g  

program would be b e n e f i c i a l  t o  ensure t h a t  da ta  on which t h e  management 
@ dec i s i ons  are based remain v a l i d .  The number and l o c a t i o n  of r oad -k i  l l e d  



deer shoyld cont inue t o  be moni tored t o  determine whether t he  l a r g e  

increase i n  1983-84 was an anomaly o r  a  t rend. Since the  Boulder County 

Humane Society  keeps d i s p o s i t i o n  records on a l l  r o a d - k i l l s  p icked  up 

along c i  t y  s t r ee t s ,  m a i n t a i n i n g  such records should r e q u i r e  a  min imal  

e f f o r t .  Although sex and age a re  recorded f o r  most road-k i  1  l e d  deer, i t  

i s  suggested t h a t  added emphasis be p laced on accura te ly  r eco rd ing  t h i s  

informat ion. These da ta  a re  u s e f u l  f o r  es t ima t i ng  m o r t a l i t y  r a t e s  of 

d i f f e r e n t  age classes, which i n  t u r n  are usefu l  f o r  popu la t i on  analyses. 

More accurate aging o f  road-k i  1  l e d  deer could be achieved by hav ing 

animal con t ro l  o f f i c e r s  c o l l e c t  an i n c i s o r  t o o t h  from each animal f o r  

aging by the den ta l  cementum annu l i  technique. 

Populat ion numbers a l s o  should cont inue t o  be moni tored on an 

annual basis. Deer counts a long s tandard ized t ransec ts  cou ld  serve t o  

assess annual t rends. A quadrat  census method a l so  could be employed 

(Caughley 1977, Ku fe ld  1980). Sampling of quadrats should be s t r a t i f i e d  

based on known areas of h i g h  and low deer dens i t ies .  Est imates should be 

done i n  October o r  e a r l y  November before most of the annual road-k i  11s 
- .  

have occurred. I n  con junc t i on  w i t h  these estimates, buck:doe:fawn r a t i o s  

should be estimated (Bowden and Andersen 1984). Four r e p l i c a t e d  

est imates o f  popu la t ion  numbers and sex and age r a t i o s  cou ld  be ob ta ined  
. - w i t h  about 8 man-days o f  labor .  
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5.0 SUMMARY 

The C i t y  of ~ o u l d e r ,  i n  coope ra t i on  w i t h  t he  Colorado D i v i s i o n  o f  

W i l d l i f e ,  funded a  2-year s tudy  o f  deer i n  Mountain Parks and Open Space 

land along the  mountain f r o n t  west o f  Boulder  and adjacent urban 

environments. The study was prompted by  increases i n  the  number of 

deer-veh ic le  c o l l i s i o n s  on c i t y  s t r e e t s  and r e p o r t s  of damage t o  gardens 

and ornamental p lan ts .  

The bas ic  study des ign i n v o l v e d  cap tu r ing ,  tagging, and r e l e a s i n g  

deer a t  var ious t r app ing  s i t e s .  A  t o t a l  o f  n i n e t y  deer were marked, o f  

which twelve were r a d i o c o l  l a red .  Popu la t i on  est imates based on t h e  

mark-recapture (census) techn ique  were 783 - +52 i n  A p r i l  1983 and 888 

+217 i n  A p r i l  1984 f o r  t h e  16 mi2  s tudy  area. Analyses of movement - 
p a t t e r n s  revealed a  s t rong  tendency f o r  deer t o  move east-west between 

Mountain Parks and Open Space l a n d  and nearby r e s i d e n t i a l  neighborhoods, 

especi  a1 l y  those suppor t ing  mature 1  andscapi ng. Very few deer moved 

nor th -sou th  along the  mountain f r o n t .  
- - 

Road -k i l l s  o f  deer inc reased  by  250-400 percent  f rom 1982-83 t o  * 1983-84. Fa1 1  and w i n t e r  was t h e  p e r i o d  o f  g rea tes t  road-k i  11 

frequency--as has g e n e r a l l y  been r e p o r t e d  i n  Boulder and elsewhere--but 
- - abso lu te  increases occurred i n  t e n  of t h e  twe lve  months. The seasonal 

i nc rease  i s  r e l a t e d  t o  a  genera l  movement t o  lower e leva t ions ,  g r e a t e r  

a c t i v i t y  l e v e l s  associated w i t h  b reed ing  , and t h e  co inc idence o f  dayt ime 

a c t i v i t y  peaks (dusk t i l l  dawn) w i t h  " r ush  hour"  t r f f i c  per iods.  

Road segments hav ing t h e  h i g h e s t  deer -veh ic le  c o l l i s i o n  r a t e s  a re  

Broadway n o r t h  of Balsam, L inden  west o f  Broadway, and Broadway between 

Ash and Greenbriar. High hazard neighborhoods i n c l u d e  t he  area between 

Mapleton and Kalmia west o f  Broadway, western U n i v e r s i t y  H i l l ,  Chautauqua 

east  t o  the  Bureau of Standards, western Tab le  Mesa, and Shanahan Ridg?/ 

D e v i l s  Thumb. High hazard road  segments a r e  charac te r i zed  by heavy 

t r a f f i c ,  r e l a t i v e l y  f a s t  v e h i c l e  speeds, we1 1  developed roads ide  

vegetat ion,  o r i e n t a t i o n  across ma jo r  deer movement co r r i do r s ,  and 

p r o x i m i t y  t o  n a t u r a l  h a b i t a t s  suppo r t i ng  a r e s i d e n t  herd. 

The marked increase i n  r o a d - k i  11s i n  1983-84 p robab ly  was r e l a t e d  

t o  (1) an o v e r a l l  increase i n  t h e  deer popu la t ion ,  (2) t h e  h i gh  q u a l i t y  

a of urban hab i t a t s  i n  terms o f  cover  and food, and (3)  a  growing t o l e r a n c e  



@ 
of deer f o r  human presence and a c t i v i t y .  The t h i r d  f a c t o r  has evolved 

over severa l  deer generat ions,  d u r i n g  which t ime  t h e  deer have been 

n e i  t h e r  hunted nor harassed. 

Management a l t e r n a t i v e s  i n c l u d e  h a b i t a t  man ipu la t ion ,  popu la t i on  

c o n t r o l  by shoot ing o r  t rapp ing,  roads ide  improvements, and p u b l i c  

educat ion.  The most c o s t l y  and p o t e n t i a l l y  most c o n t r o v e r s i a l  

a l t e rna t i ves - -hab i  t a t  man ipu la t ion  and p o p u l a t i o n  con t ro l - - a l so  have a 

1  i m i  t e d  1  i k e l  i hood o f  long-term s u c c ~ s s .  However, t hey  cou ld  be appl  i e d  

i n  i n d i v i d u a l  ins tances (e.g., a  problem deer i n  one yard).  Pub l i c  

educa t ion  may be successful  i n  he lp i ng  t o  a l l e v i a t e  t he  damage t o  

veh ic les ,  r i s k  o f  personal i n j u r y ,  and d e s t r u c t i o n  of gardens and 

ornamental p lan ts .  The f ou r  a1 t e r n a t i v e s  a re  n o t  mutual  l y  exc lus ive.  

Before a  management a l t e r n a t i v e  i s  se lec ted ,  t h e  views of t h e  

c i t i z e n r y  should be thoroughly  cons idered t o  de te rmine  whether t h e  

c u r r e n t  deer s i t u a t i o n  represents  a  llproblem" t h a t  needs t o  be "so lvedM 

f o r  t h e  community as a  whole. Desp i te  t h e  inc reased  economic l o s s  

suf fered by some, t he  general p u b l i c  may va lue  t h e  presence o f  deer i n  

t h e  urban s e t t i n g  as a  unique amenity. I f  so, then  methods could  be 

dev ised by which t o  a s s i s t  i n d i v i d u a l s  i n  d e t e r r i n g  deer and t o  

compensate those who do sus ta i n  a  s i g n i f i c a n t  f i n a n c i a l  burden. 

The increased cos ts  o f  responding t o  c i t i z e n  compla in ts  and 

d i spos ing  o f  dead o r  i n j u r e d  deer a l s o  w i l l  have t o  be d e a l t  w i t h  by t he  

va r i ous  s t a t e  and l o c a l  agencies invo lved,  and r e s p o n s i b i l i t i e s  perhaps 

rede f ined .  
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APPENDIX A - 1  

MULE DEER TAGGED AND MARKED I N  THE SOUTH SUBUNIT 
OF THE BOULDER MOUNTAIN PARKS AND OPEN SPACE LAND 

JANUARY -MARCH 1983 

Date Trap Ea r t ag  Neck Col l a r  
Tagged S i t e  Sex Age L e f t  R igh t  Color/Nurnber Remarks* 

Co lo r :  Yellow 
f o r m e r l y  1 r a d i o c o l l a r e d  12/8/83 see Red tags #2 148.500 
- 2 - k i  1 l e d  by dog 1/25/83 
- 3 - 
- 4 4 
- 5 5 
- 6 6 k i  1 l e d  by unk Dec (wk 2) '83 
- 7 w h i t e  r a d i  oco l  1 a r  - RC 148.110 - - 8 whi t e - t a i  1 
- 14 14 whi t e - t a i  1 
- 10 10 - 11 - 
- 12 - 
- 13 - 
- 19 - dead - 12/5/83 (HBC) 
- 20 - scar  behind l e f t  l e g  
- 15 15 dead - 10127183 (HBC) - 16 - dead - 10124183 (HBC) 
- 17 - 
- 18 18 
- 22 - 

21 21 21 
- 9 9 

23 23 - 
24 24 2 4 whi  t e - t a i  1 
- 25 25 dead - 9/19/83 (unk) 

26 26 26 
27 27 - 
- 28 - 

29 29 - dead - 10/26/83 (HBC) 
30 30 - 
31 31 - 
32 32 - 
33 33 - 
34 34 - 
35 35 - dead - 8/27/83 ( i n j u r y  - sho t )  
- - - RC 148.290 

36 36 - 
37 37 - 
38 38 - 

*unk = unknown; HBC = h i t  by car ;  RC= r a d i o c o l l a r  frequency 



APPENDIX A - 2  

MULE DEER TAGGED AND MARKED I N  THE SOUTH SUBUNIT 
OF THE BOULDER MOUNTAIN PARKS AND OPEN SPACE LAND 

DECEMBER 1983 

Date Trap Ea r t ag  Neck C o l l a r  
Tagged S i t e  Sex Age L e f t  R i g h t  Color/Number Remarks* 

Co lo r :  Ye1 low 
12/ 7/83 21 F Ad 40 40 650 RC 148.650 

Color:  Red 
F Ad 1 1 
F Ad 2 Ye1 low/500 RC 148.500 #1-Spr 1983 
F Fn 3 3 
F Ad 7 7 
F Ad 4 4 whi t e - t a i  1 
F Y r  5 5 
F Fn 8 8 
M Ad 9 9 

*RC = r a d i o c o l l a r  f requency 
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APPENDIX 0 - 1  

MULE DEER TAGGED AND MARKED I N  THE NORTH SUBUNIT 
OF THE BOULDER MOUNTAIN PARKS AND OPEN SPACE LAND 

JANUARY-MARCH 1983 

Date Trap Ear tag  Neck C o l l a r  
Tagged S i t e  Sex Age L e f t  R i g h t  Color/Number Remarks 

Co lo r :  Orange 
3 1 3 1 
32 3 2 
3 9 39 dead 12/9/83 (HBC) 
3 4 3 4 
35 35 
6 3 6 3 
38 38 
41 41 
6 1 6 1  900 
4 7 47 
4 3 43 
4 6 4 6 
36 36 640 RC 148.640 3/3/83 dead--10/29/83 

( HBC 
a n t l e r s  i n  v e l v e t  

RC 148.600 3/2/83 
dead 11/26/83 (HBC) 
dead 12/4/83 ( i n j u r y  - s h o t )  
dead 11/?/83 ( i n j u r y  - s h o t )  

*HBC = h i t  by car;  RC = r a d i o c o l l a r  f requency 



APPENDIX 8-2 

MULE DEER TAGGED AND MARKED I N  THE NORTH SUBUNI'T 
OF THE BOULDER MOUNTAIN PARKS AND OPEN SPACE LAND 

DECEMBER 1983 

Date Trap E a r t a g  Neck Col l a r  
Tagged S i t e  Sex Age L e f t  R i g h t  Color/Number Remarks* 

C o l o r :  Orange 
12/ 6/83 10 M Yr 64 64 
121 6/83 10 F Fn 67 67 
12/ 6/83 17 F Ad 7 1  71 700 RC 148.700 
121 7/83 17 M Fn 70 70 
12/ 7/83 10 M Ad 75 75 
1-21 7/83 10 F Fn 66 66 

Co lo r :  Green 
121  8/83 17 M Fn 4 4 
121 8/83 16 F Ad 2 2 Orange1950 RC 148.950 
12/ 8/83 17 M Fn 7 7 
121 9/83 17 F Ad 1 1 Orange1640 RC 148.640 
121 9/83 10 M Ad 3 3 
12/ 9/83 16 F Ad 5 5 White RC 148.925 
121 9/83 17 M Fn 8 8 

a *RC = r a d i  oco l  1 a r  f requency 
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A. 
Z 

5.. 
b : .  . ,mHOLIC BEVERAGE 

%a REGULATIONS (ant.) 
Liznse Regulations (ant.) 
Renewal of License 4 
Revocation or Suspension of License YLQ 

11 ll Revocation or Suspension of License 
7 3 4  Prohibited for Failure to Pay 
5- Occupation Tax 3-7-Uc) 

Term of License 42-7(a) 
Transfer Regulations 4 2 4  .I 1 Types of Licenses Enumerated 423(b) 

U 2  hmmg Authority 2-3-3 
I 4 J  Liquor Occupation Tax 
i 4 S  Delinquency in Payment No Reason 

for License Revocation 3-7-Uc) 
4 2 Enforcement 

:)I 1 
32-27,3-2-293-2-26,3-7-3(b) 

Imption of 3-7-2 
I Installment Payments 3-7-2(e) 

214 Mility for 37-3 
4 I Lien 3-7-3(a) 

Payment Required, Violation 
&I. 

3-7-Ud) 

bh 
Purpose of Regulations 37-2 

b. 
Rate of Tax 3-7-2(a),4-20-32 

bd 
Refund 37-2(0 
Violation 

16 
3-7-2(d) 

6 4  
Menses Regardmg 

6 3 
Consumption of in Massage Parlors 

hh Prohbited 5 7 8  
Consumption of in Public Prohibited 5-7-2 

l u  a: Consumption of on c i t y - ~ u m d  
Ib Property, Permission Granted by 

Evidence Seized for Violation of 

I I Regulations 5-7-7 
Massage Parlors, Consumption in 
Prohibited 5-7-6 

Minors 
Give to, Sell to or Procure 
for Prohibited 5-7-3 

Possession and Sale by 
Prohibited 5-7-4 

Possession of by Minors 
Pmhibited 5-74 

Possession of in Public Prohibited 57-2 
Remises Licensed for On-Premise 
Cons~mption Only, Taking Fermented 
Malt Beverages from 5 7 4  

Sales Tax Amount Included in Sales 
Rice 3-2-4b) 

holung on the Premises 643(e),649(b) 

VG OF TRUCKS 
7 8 2 4  

TS, SIDEWALKS, 

AMBULANCES (eee EMERGENCY 
VEHICLES) 

AMENDMENTS 
Building Code 10-5-2 
Charter Charter 137 
Charter, Publication of Charter 51 
Election Code 13-1-2(b) 
Energy Conservation and 

Insulation Code 10-7-%,c) 
Fire Prevention Code 108-2(b) 
Land Development 9-4-6 
Life Safety Code 108-3(b) 
Mechanical Code 10-9-2 
Plumbing Code 10-10-2 
Zoning Regulations 9-24 

AMPLIFIED SOUND 
Downtown Boulder Mall, Permit 
Resuired 4114eX8) 

Noise Pollution Prohibited 4-1 l-Sg1.5-6-2 
ANGLE PARKING 

REGULATIONS 7-6-10,7-6-11 
ANIMAL REGULATIONS 

Abandoning Prohibited 6-14 
Barlung, Howling, Other Noises 

Prohibited 6-1-15 
Biting, Vicious Prohibited 61-16 
Cats 

Noise Regulations Not Applicable 
When off Owner's Premises 6-1-13d) 

Number Restricted, Rabies 
Inoculation Required 6-1-3(a) 

Prohibited From Damaging 
Other's Property 6-1-18 

Charges for Correcting Animal 
Nuisance 6-1-17(cXl) 

Cruelty to Prohibited 6-16 
Dead Animals, lhposition of 6-1-19 
Definitions 6-1-2 
Destruction of Animal, Court 
Order 6- 1-22 

Dogs 
Boulder Reservoir, Leash Law 
to Apply 8-3-13fl 

Fights Prohibited 6-1-5 
Licensing Regulations 

Application for License 4-7-3 
Fees 4-7-2(b),4-7-3(a),4-20-7 



ANIMAL REGULATIONS (cant.) 
Dogs (cant.) 

LicenEing l?egulatiom (cant.) 
Li~e- Fkq~ild 47-2 
Purpoee of' Regulations 47-1 
Rabies Inoculation R q u e d  4 7 5  
Reands of Licenses and Tags Kept 
by Manager 47-7 
Tag Replacement Fee 4-74bX3),420-7(~) 
Tags R e q d  47-6 
TermofLicense 4 7 4  

RunningatLarge 
Prohibited in Certain 
Places 61-12 
Restricted in Parks 83-14 

Domesticated Animals, Limitation 
on Keeping of 61-3 

Dyeing Fowl or Rabbits Prohibited 61-10(a) 
Enforcement af Regulations 61-23 
Excrement Removal Requmd, 

Penalties 61-14 
Exotic or Wild, Limitation on Possession 
and Feeding of 614 

Feed Containem to be Rodentproof 65-509 
Fees for Impoundment 61-20(d),420-39 
Fence Law of Colorado Abolished by 

Council 61-103) 
Fighting Aohibited 615 
GraPng on Public Property Prohibited 

Without Permit 547,83-7 
Horse Concession Park Use 

Permit Fee 420-40 
Permits 8-3-7(a,b) 

Horses and Livestock in Park and 
Recreation Areas, Regulations 
~fiwdwz 83-7 

Housing Code Regulations 
Re- 10-2-18(b) 

Impounded Animals, lhpwition of 61-21 
Impoundment and Confinement 61-20 
Impoundment Fees 61-20(d),42039 

Failure to Pay, Lien on 
-rtY 61-We) 

Improper Care of Prohibited 61-7 
Leg-Hold Traps Prohibited 61-96) 
Mall; Prohibited on, Exceptions 61-13 
Noiae F'rom hh ib i t ed  61-15 
Nuisance Ccrets, Failure to Pay; Lien 

On -rtY 61-20(e) 
Nuisances, Animals as Prohibited 61-17.6-1-18 

ANIMAL REGULATIONS (cant.) 
Parks, Recreation Areas, Open Spaces 
Dogs Running at Large in Restricted a 1 4  
Horses and Livestock, Regulations -- 
Hunting 11371 8-35 
Pennit Required to 'Prap, Kill, Etr. 
Wildlife p1.otection ml 

Poisoning Prohibited, Exceptions 
Pound, Breaking Into Prohibited 

E59/ 
55-15, 

Pound, Manager to Operate 61-23 
Purpoee of Regulations 
Rabies Observation Required of 
Animals That Have Bitten 61-ma) / 

Running at Large f 
Prohibited 547,6-1-1141-12; i 

Sale of Impounded Animals 246,61-21(d ' 
Sale of Limited 61-10! 
Signs Involving Animals Prohibited l(rll.lOlf) 
Swine, Hogs or Pigs Prohibited 
Traflic, Animals to be Ridden 

Facing Mc 61ar/ 7822, 
Trapping Prohibited 61.9 
Vehicles Drawn by 

Pennit Regulations 418-6 
Prohibited on Downtown 

Boulder Mall 7451 
Vicious Animals 

Biting Prohibited 61-16 
Destruction of 61-22 

Wild, Limitation on Possession of 614 
Wildlife Protection in Parks and 

Recreation Areas 6-35 
ANIMALDRAWN VEHICLES 

Permit Fee 4-1846X5),4-!BS 
Permit Regulations 4166 
Prohibited on Downtown 

Boulder Mall 7451tat 
ANNEXATION OF LAND, PARK 

LAND ACQUISITION FEES 8-3-18,4-BM2 
ANNEXATION REQUIREMENTS 92-5 
ANNEXED LAND 

Construction of Moderately Priced 
Housing Required 97-%dl1 

Growth Management Regulations Charts 170 
Subdivision Regulations to Apply 95#1) 
Zoning of 924 

ANNUAL APPROPRlATION 
ORDINANCE 

ANTI-ABORTIONISIS, HARASSMENT NEAR 
HEALTH CARE FACILITIES 
PROHIBITED 

APPEAL FEES 





Although t h e  Env i ronmen ta l  P r o t e c t i o n  Agency, t h e  Corps  of  E n g i n e e r s ,  
t h e  U.S. F i s h  and W i l d l i f e  S e r v i c e ,  and  t h e  N a t i o n a l  Marine F i s h e r i e s  
S e r v i c e  a re  p r e s e n t l y  working  toward  a common N a t i o n a l  Wetland M i t i g a t i o n  
P o l i c y ,  t h e r e  i s  no c u r r e n t ,  f o r m a l l y  adop ted  N a t i o n a l  o r  R e g i o n a l  p o l i c y  
which a p p l i e s  t o  w e t l a n d s  m i t i g a t i o n .  

I n  Region  V I I I ,  o u r  w e t l a n d  m i t i g a t i o n  g o a l ,  and t h e  g o a l  o f  t h e  C lean  
Water Ac t ,  i s  t o  m a i n t a i n  and  p r o t e c t  e x i s t i n g  we t l and  r e s o u r c e s  and 
r e s t o r e  w e t l a n d  f u n c t i o n s  on a  f u n c t i o n a l l y  e q u i v a l e n t  b a s i s .  Toward t h i s  
e n d ,  w e  have  developed t h e s e  g e n e r a l  g u i d e l i n e s .  Wetland m i t i g a t i o n  
p r o p o s a l s  are reviewed on a case-by-case  b a s i s ,  c o n s i d e r i n g  s p e c i f i c  
we t l and  v a l u e s  and f u n c t i o n s  and  t y p e s  o f  m i t i g a t i o n  p roposed .  U n l e s s  i t  
i s  c l e a r l y  demons t r a t ed  t h a t  a n  a l t e r n a t i v e  p r o j e c t  s i t e  d o e s  n o t  e x i s t  o r  
t h a t  a l t e r n a t i v e  s i tes w i l l  h a v e  more a d v e r s e  i m p a c t ,  a v o i d a n c e  o f  w e t l a n d  
i m p a c t s  i s  r e q u i r e d  by t h e  S e c t i o n  4 0 4 ( b ) ( l )  G u i d e l i n e s .  

Where i m p a c t s  a r e  u n a v o i d a b l e ,  t h e  p r e f e r r e d  sequence  f o r  m i t i g a t i o n  
is:  1) h y d r o l o g i c  r e s t o r a t i o n ,  2 )  c r e a t i o n ,  3 )  v e g e t a t i v e  r e s t o r a t i o n ,  and 
t h e n  a d d i t i o n a l  m i t i g a t i o n  measu res .  T h i s  s equence  i s  based  on  t h e  
p r o b a b i l i t y  of s u c c e s s  i n  compensa t ing  f o r  p r o j e c t  i m p a c t s ,  e x i s t i n g  
f u n c t i o n s  and v a l u e s  o f  t h e  m i t i g a t i o n  s i t e ,  f u n c t i o n s  l o s t  d u r i n g  t h e  t i m e  
from i n i t i a t i o n  o f  m i t i g a t i o n  a c t i o n s  t o  t h e  time of s u c c e s s f u l  c o m p l e t i o n  
o f  t h e  m i t i g a t i o n  p l a n s ,  and c o n s i d e r a t i o n  of  t h e  p o t e n t i a l  f o r  a c h i e v i n g  
f u n c t i o n a l  e q u i v a l e n c y  t h r o u g h  m i t i g a t i o n .  These  m i t i g a t i o n  t e r m s ,  a s  used  
t h r o u g h o u t  t h i s  document,  are d e f i n e d  below: 

? ?  H y d r o l o g i c  r e s t o r a t i o n "  i s  d e f i n e d  as t h e  a c t  o f  r e s t o r i n g  t h e  
n a t u r a l  hydro logy  o f  a ro rmer  we t l and  a r e a  (which w a s  p r e v i o u s l y  
impac ted  by h y d r o l o g i c  m o d i f i c a t i o n s  and which i s  n o t  u p l a n d )  t o . i t s  
o r i g i n a l  c o n d i t i o n  s o  t h a t  we t l and  i s  r e s t o r e d  and t h e  n a t u r a l  h y d r i c  
s o i l  and v e g e t a t i o n  w i l l  b e  r e s t o r e d  and be  s e l f  p e r p e t u a t i n g .  

"Wetland c r e a t i o n "  i s  d e f i n e d  a s  t h e  e s t a b l i s h m e n t  of  a we t l and  i n  a n  
up land  a r e a  which was n o t  a w e t l a n d  i n  t h e  p a s t .  Wetland c r e a t i o n  
o f t e n  r e q u i r e s  m a n i p u l a t i o n  of  t o p o g r a p h i c  c o n t o u r s ,  h y d r o l o g y ,  s o i l  
s t r u c t u r e ,  v e g e t a t i o n ,  a n d  o t h e r  f a c t o r s  t o  a l l o w  f o r  e s t a b l i s h m e n t  
and  ma in tenance  o f  w e t l a n d  f u n c t i o n s .  

" V e g e t a t i v e  r e s t o r a t i o n "  i s  d e f i n e d  a s  t h e  a c t  o f  r e s t o r i n g  n a t u r a i  
v e g e t a t i o n  which e x i s t e d  b e f o r e  man-induced f a c t o r s  were i n t r o d u c e d  
which r e s u l t e d  i n  d e g r a d a t i o n  of  t h e  o r i g i n a l  we t l and  f u n c t i o n s .  
V e g e t a t i v e  r e s t o r a t i o n  r e q u i r e s  r ep lacemen t  w i t h  a s e l f - p e r p e t u a t i n g  
f l o r a  and o f t e n  i n v o l v e s  c h a n g e s  i n  l a n d  management p r a c t i c e s .  
V e g e t a t i v e  r e s t o r a t i o n  may r e q u i r e  r ep lacemen t  of n a t u r a l l y  o c c u r r i n g  
v e g e t a t i o n  when n a t u r a l  v e g e t a t i o n  d o e s  n o t  o r  w i l l  n o t  d e v e l o p  i n  
r e s p o n s e  t o  t h e  changes  i n  management. 



Il A d d i t i o n a l  M i t i g a t i o n  Measures" is  d e f i n e d  as  a l l  o t h e r  m e a s u r e s  
which are  i n t e n d e d  t o  compensa te  f o r  a d v e r s e  i m p a c t s  o f  a p roposed  
p r o j e c t .  T h e s e  m i t i g a t i o n  m e a s u r e s  may i n c l u d e  improvement o f  
w i l d l i f e  h a b i t a t ,  f l o o d  r e t e n t i o n ,  water q u a l i t y ,  o r  o t h e r  w e t l a n d  
f u n c t i o n s .  The  development  o f  w i l d l i f e  h a b i t a t  improvement g e n e r a l l y  
i n v o l v e s  t h e  act  o f  i n d u c i n g  c h a n g e s  i n  t h e  v e g e t a t i v e  and p h y s i c a l  
c h a r a c t e r i s t i c s  o f  a n  e x i s t i n g  w e t l a n d  a r e a  t o  i n c r e a s e  d i v e r s i t y  
t h r o u g h  h y d r o l o g i c  o r  t o p o g r a p h i c  c h a n g e s  g e n e r a l l y  f o r  t h e  pu rpose  of  
enhanc ing  t h e  w i l d l i f e  h a b i t a t  f u n c t i o n s .  

The f o l l o w i n g  r a t i o s  a r e  p rov ided  as g u i d a n c e  f o r  d e t e r m i n i n g  what may 
c o n s t i t u t e  a c c e p t a b l e  m i t i g a t i o n .  The  r a t i o s  are e x p r e s s e d  a s  acres o f  
m i t i g a t i o n  : acres o f  w e t l a n d  i m p a c t  and  a r e  based  on a c h i e v i n g  a  g o a l  o f  
1:l r ep lacemen t  o f  we t l and  f u n c t i o n s .  

H y d r o l o g i c  R e s t o r a t i o n  1:l 
C r e a t i o n  2: 1 
V e g e t a t i v e  R e s t o r a t i o n  3: 1 
A d d i t i o n a l  M i t i g a t i o n  Measures  * 

Except  i n  v e r y  u n u s u a l  c a s e s  o r  rare c i r c u m s t a n c e s ,  p r e s e r v a t i o n  of  
f u l l y  f u n c t i o n a l ,  e x i s t i n g  w e t l a n d s  i s  not a n  a c c e p t a b l e  m i t i g a t i o n  
t e c h n i q u e .  The  a c c e p t a b i l i t y  o f  a m i t i g a t i o n  p l a n  f o r  any s p e c i f i c  p r o j e c t  
w i l l  b e  judged by a p p l i c a t i o n  o f  t h e s e  r a t i o s  on a case-by-case b a s i s .  

The p r e f e r r e d  s e q u e n c e  and t h e  r a t i o s  p r e s e n t e d  above  are based  on t h e  
f o l l o w i n g  r a t i o n a l e :  

H y d r o l o g i c  R e s t o r a t i o n  -- Due t o  t h e  e x i s t e n c e  o f  a v i a b l e  w e t l a n d  on 
a  g i v e n  s i t e  i n  t h e  p a s t ,  t h e  c h a n c e s  o f  s u c c e s s  i n  r e s t o r a t i o n  o f  t h e  
we t l and  and t h e  r e e s t a b l i s h m e n t  of n a t u r a l  we t l and  v e g e t a t i o n  a r e  
good. Through t h e  r e s t o r a t i o n  of t h e s e  w e t l a n d  c h a r a c t e r i s t i c s ,  
we t l and  f u n c t i o n s  are r e s t o r e d  and m i t i g a t i v e  c r e d i t  t a n  g e n e r a l l y  be  
g i v e n  a t  a 1:l r a t i o .  

C r e a t i o n  -- T h e r e  i s  c o n s i d e r a b l e  r i s k  i n v o l v e d  w i t h  t h e  c r e a t i o n  of  
w e t l a n d s  due  t o  t h e  u n c e r t a i n t y  of  c r e a t i n g  a s u i t a b l e  s o i l ,  
h y d r o l o g y ,  and  v e g e t a t i o n  complex i n  a r e a s  which have  n o t  p r e v i o u s l y  
been  w e t l a n d s .  A d d i t i o n a l  r i s k s  a r e  r e l a t e d  t o  t h e  d i v e r s i t y  and 
abundance  c h a r a c t e r i s t i c s  o f  v e g e t a t i o n  i n  m i t i g a t i o n  a r e a s  and t h e  
r e l a t e d  w e t l a n d  f u n c t i o n s .  I n  r e c o g n i t i o n  o f  t h e s e  i n h e r e n t  r i s k s ,  
m i t i g a t i o n  p r o p o s a l s  f o r  we t l and  c r e a t i o n s  w i l l  b e  r ev iewed  u s i n g  a  
2 : l  r a t i o  as o u r  g u i d e l i n e .  

* Thz i n i t i a l  r a t i o  f o r  any  a d d i t i o n a l  w e t l a n d  m i t i g a t i o n  w i l l  b e  4 : l ;  
however ,  f i n a l  r a t i o s  w i l l  b e  d e t e r m i n e d  on a case-by-case  b a s i s  c o n s i d e r i n g  
w e t l a n d  f u n c t i o n s  o f  t h e  p r o j e c t  s i t e ,  proposed  m i t i g a t i o n  f e a t u r e s ,  
p r o b a b i l i t y  of m i t i g a t i o n  s u c c e s s ,  and o t h e r  s i t e - s p e c i f i c  f a c t o r s .  



V e g e t a t i v e  R e s t o r a t i o n  -- I n  t h e s e  a r e a s ,  i m p a c t s  a re  g e n e r a l l y  d u e  t o  
c h a n g e s  i n  s p e c i e s  c o m p o s i t i o n  and abundance  r e s u l t i n g  f rom g r a z i n g ,  
hay  p r o d u c t i o n ,  c r o p p i n g ,  o r  o t h e r  similar a c t i v i t i e s .  V e g e t a t i v e  
r e s t o r a t i o n  o f t e n  i n v o l v e s  changes  i n  l a n d  management p r a c t i c e s .  Due 
t o  t h e  c o n t i n u e d  e x i s t e n c e  o f  t h e  hydro logy  o f  a w e t l a n d  a r e a ,  t h e  
c h a n c e s  o f  s u c c e s s  i n  r e s t o r a t i o n  o f  t h e  n a t u r a l  v e g e t a t i o n  on  t h e  
s i t e  are f a i r l y  good. T h i s  k i n d  o f  m i t i g a t i o n  r e q u i r e s  c o n s i d e r a t i o n  
o f  a l l  e x i s t i n g  we t l and  f u n c t i o n s  i n  t h e  m i t i g a t i o n .  S p e c i a l  
c o n s i d e r a t i o n  i s  r e q u i r e d  f o r  f u n c t i o n s  which a r e  p o o r l y  c o r r e l a t e d  
w i t h  v e g e t a t i o n .  I n  r e c o g n i t i o n  o f  t h e  o r i g i n a l  f u n c t i o n s  and  v a l u e s  
of  t h e  w e t l a n d  m i t i g a t i o n  s i t es ,  t h e  o t h e r  c h a r a c t e r i s t i c s  o f  t h e  
a r e a s ,  and  t h e  r e l a t i v e  d i f f i c u l t y  i n  enhanc ing  we t l and  f u n c t i o n s  
which  a re  n o t  r e l a t e d  t o  v e g e t a t i o n ;  m i t i g a t i o n  p r o p o s a l s  f o r  
v e g e t a t i v e  r e s t o r a t i o n  w i l l  b e  r ev iewed  u s i n g  a  3 : l  r a t i o  as o u r  
g u i d e l i n e .  

A d d i t i o n a l  M i t i g a t i o n  Measures  -- T h i s  form o f  m i t i g a t i o n  r e s u l t s  i n  
enhancement  o f  t h e  e x i s t i n g  v a l u e  o f  a  we t l and  f o r  one  o f  t h e  
w e t l a n d ' s  f u n c t i o n s .  The  most  common form o f  a d d i t i o n a l  m i t i g a t i o n  i s  
improvement o f  h a b i t a t  f u n c t i o n .  Due t o  t h e  e x i s t e n c e  o f  a  
f u n c t i o n i n g  w e t l a n d  on t h e  m i t i g a t i o n  s i t e ,  i t  w i l l  be  r e l a t i v e l y  
d i f f i c u l t  t o  make l a r g e  improvements o f  t h e  e x i s t i n g  we t l and  f u n c t i o n s  
t o  p r o v i d e  compensa tory  m i t i g a t i o n  f o r  a p r o j e c t ' s  i m p a c t s .  Some 
w e t l a n d  f u n c t i o n s  may b e  improved a t  t h e  expense  o f  o t h e r s  o r  t h e  
improvement may enhance  some, b u t  n o t  a l l ,  o f  a w e t l a n d ' s  f u n c t i o n s .  
I n  r e c o g n i t i o n  of  t h i s  d i f f i c u l t y ,  and t h e  r e l a t i v e  d i f f i c u l t y  i n  
improv ing  f u n c t i o n s  which a r e  n o t  r e l a t e d  t o  h a b i t a t ,  m i t i g a t i o n  
r a t i o s  w i l l  b e  de t e rmined  on a case-by-case b a s i s  a f t e r  c o n s i d e r a t i o n  
o f  t h e  i n i t i a l  we t l and  f u n c t i o n s ,  p r o b a b i l i t y  of  m i t i g a t i o n  s u c c e s s , .  
and o t h e r  s i t e  s p e c i f i c  f a c t o r s .  

I n  a l l  cases,  long- term management o f  t h e  m i t i g a t i o n  areas i s  r e q u i r e d  
and m i t i g a t i o n  s h o u l d  o c c u r  c o n c u r r e n t l y  w i t h  p r o j e c t  c o n s t r u c t i o n .  I n  
g e n e r a l ,  c r e d i t  w i l l  not be  g i v e n  f o r  improvements  o r  o t h e r  m i t i g a t i o n  
m e a s u r e s  on F e d e r a l  o r  o t h e r  p u b l i c  l a n d s  u n l e s s  i t  c a n  b e  c l e a r l y  shown 
t h a t  s u c h  m i t i g a t i o n  measu res  would n o t  o t h e r w i s e  o c c u r  d u r i n g  t h e  l i f e  o f  
t h e  p r o j e c t  a s  a  r e s u l t  o f  e x i s t i n g  o r  f u t u r e  management. L i k e w i s e ,  no 
c r e d i t  w i l l  b e  g i v e n  i f  t h e  improvement c o u l d  r e a s o n a b l y  b e  accompl i shed  
v i a  o t h e r  r e g u l a t o r y  o r  management mechanisms on any l a n d ,  p r i v a t e  o r  
p u b l i c .  

M i t i g a t i o n  s h o u l d  b e  per formed o n - s i t e ,  i f  p o s s i b l e ,  t o  r e p l a c e  
t h e  w e t l a n d  f u n c t i o n s  l o s t  o r  impacted  by a proposed  p r o j e c t .  I f  no o t h e r  
o p t i o n s  a r e  a v a i l a b l e ,  o f f - s i t e  m i t i g a t i o n  may be  a c c e p t a b l e  p rov ided  it is 
w i t h i n  a n  a r e a  o f  s i m i l a r  b i o l o g i c a l  and  p h y s i c a l  c h a r a c t e r i s t i c s .  Due t o  
t h e  lesser o r  g r e a t e r  c h a n c e s  o f  s u c c e s s  i n  r e p l a c i n g  we t l and  f u n c t i o n s  o r  
i n  t h e  t i m i n g  o f  a c h i e v i n g  r e p l a c e m e n t  o f  we t l and  f u n c t i o n s ,  m i t i g a t i o n  
r a t i o s  may b e  a d j u s t e d .  D i s t a n c e  from t h e  impac t  s i t e  i s  o n e  f a c t o r  which  
w i l l  b e  c o n s i d e r e d  i n  a d j u s t i n g  t h e  m i t i g a t i o n  r a t i o s .  A d d i t i o n a l  
a d j u s t m e n t s  o f  t h e  m i t i g a t i o n  r a t i o s  may b e  made based upon c a s e  s p e c i f i c  
and  s i t e  s p e c i f i c  f a c t o r s .  



M i t i g a t i o n  measu res  must  b e  i d e n t i f i e d  and t h e i r  b e n e f i c i a l  and  
a d v e r s e  i m p a c t s  d i s c l o s e d  i n  t h e  d r a f t  e n v i r o n m e n t a l  impac t  document t o  
meet t h e  r e q u i r e m e n t s  of  t h e  N a t i o n a l  Env i ronmen ta l  P o l i c y  Act (NEPA). 
Adverse  i m p a c t s  r e s u l t i n g  f rom i m p l e m e n t a t i o n  of  t h e  m i t i g a t i o n  p l a n  may 
a l s o  need t o  b e  m i t i g a t e d .  The s p e c i f i c  m i t i g a t i o n  measu res  p roposed  f o r  a  
p r o j e c t  mus t  be  i d e n t i f i e d  by t h e  a p p l i c a n t  t h r o u g h  t h e  404 p e r m i t  
a p p l i c a t i o n  p r o c e s s  and t h e  p u b l i c  n o t i c e  s h o u l d  i n c l u d e  any m i t i g a t i o n  
measu res  proposed  by a n  a p p l i c a n t  t o  p r o v i d e  t h e  p u b l i c  w i t h  a n  o p p o r t u n i t y  
t o  comment. 
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CITY OF BOULDER OPEN SPACE BOARD OF TRUSTEES POLICY FOR 
"404" MITIGATION REQUESTS ON OPEN SPACE 

ADOPTED April 8, 1987 

I. Introduction. This "404" mitigation policy is  intended t o  be  consistent  with t h e  
primary purpose of the Open Space program, which is t o  preserve and p ro tec t  Open 
Space land for the  benefit of t h e  public. Therefore, t h e  policy does no t  favor t h e  
use of Open Space land for the  financial benef i t  or  convenience of private par t ies  
or  public agencies. Any sale of Open Space land for this purpose is discouraged. 

This policy provides a mechanism for Open Space Board of Trustees ("OSBT") t o  
review plans t o  utilize Open Space lands for purposes of "404" mitigation. The 
federal "404" program (derived from the  Clean Water Act, 33 U.S.C. S1344) 
prevents the  destruction of most wetlands without a "404" permit  issued by the  
Corps of Engineers. Such permits  generally require mitigation by t h e  Permittee.  
Typically, mitigation is achieved by t h e  creation of new wetlands o r  o ther  wildlife 
habitat. 

Although the  OSBT recognizes tha t  t h e  creation of wetlands on selected Open 
Space property may, under some circumstances, b e  beneficial, the  OSBT is under 
no obligation t o  approve such use on Open Space lands. Each application will b e  
individually reviewed, and the  approval of any such application shall  no t  const i tu te  
a precedent for decisions on future  applications. 

This policy is applicable t o  all persons, as defined in Section 1-2-1, B.R.C. 198 1, 
including a l l  ci ty departments and other  governmental  entities. 

IL Application Process. An applicant for e i ther  the  purchase of Open Space property 
or  an easement on Open Space property for wetlands mitigation must submit t h e  
following documents t o  the  Department of Real  Esta te  and Open Space ("staff'") at 
least  30 days prior t o  the  OSBT meeting, at which consideration of the  request  is 
sought: 

A. A writ ten s t a tement  describing t h e  proposed project ,  the  wetlands t o  b e  
destroyed and their  location, the  work schedule for the  ent i re  project, 
and the  mitigation tha t  is proposed t o  b e  c rea ted  on Open Space 
property in satisfaction of "404" mitigation requirements; 

B. An environmental inventory of t h e  Open Space property proposed t o  b e  
used; 

C. A map detailing the  location and a schemat ic  diagram of the  proposed 
wetland location and also a map indicating t h e  location of t h e  wetland 
t o  be  destroyed; 

D. Complete plans for the  establishment and maintenance of t h e  wetland 
o r  habitat  a rea  on Open Space land, including t h e  water source, grading, 
planting, and any additional maintenance such as water  and weed 
control  during establishment of t h e  vegetation t h a t  would be required; 

E. A s ta tement  explaining the  need for t h e  "404" mitigation, which 
includes the  following information: 



1. Alternative methods and alternative locations for the miti- 
gation. 

2. The cost to the applicant if the Open Space easement or 
purchase is granted. 

3. The costs of alternative methods and locations. 

4. Any benefits perceived by the applicant to accrue to a 
broader group or to the public as a whole by virtue of the 
granting of the request. 

F. Any other items reasonably requested by the staff. 

G. If the request is for an easement, the applicant must also satisfy the 
City of Boulder Open Space Board of Trustees1 Policy for Easement 
Requests on Open Space dated November 13, 1985. 

H. Any items submitted in an application may be retained by the City of 
Boulder. 

111. Referral to the Open Space Board of Trustees. The application to utilize Open 
Space land for the purposes of satisfying "404" mitigation requirements, will be 
referred to and considered by the OSBT if the following criteria have been met: 

A. All required documents have been timely received; and 

B. The Open Space Board Chair and the Director of the Real Estate and 
Open Space Department concur that the proposal will benefit Open 
Space land. If the Board Chair and Director do not agree, the applicant 
may appeal that decision to the OSBT within 30 days of the denial, and 
the OSBT must hear the matter a t  its first meeting thereafter. The 
OSBT also has the authority to call up an item for review on their own 
motion. 

IV. Consideration by the Open Space Board of Trustees. The OSBT will consider, at  a 
public meeting, all applications that meet the criteria in Paragraph IIL The OSBT 
will consider the following factors in determining whether or not to recommend to 
City Council that an easement or any other interest be granted on Open Space land 
for the purposes of "404" mitigation: 

A. Whether there is sufficient need for the use of Open Space land for 
mitigation. In determining that such need exists, the Board will 
consider, without limitation, any alternatives available to the applicant, 
the cost of such alternatives, and the purposes for which the easement 
or sale is requested; I 

B. The degree to which the proposed mitigation will change the appear- 
ance and condition of the Open Space land; 



C. Whether the proposed use of the mitigation interferes with use of the 
land for Open Space purposes; 

D. Whether the proposed mitigation is consistent with the goals of the 
Open Space Program as set forth in Section 2-3-9(c), B.R.C. 198 1; 

E. Whether the entire ecosystem has been considered, and whether the 
existing use should be protected as opposed to allowing mitigation, 
which is a change of use of the property; 

F. Loss of income due to the cancellation of existing leases or other such 
activities; and 

G. Any other relevant factors. 

V. Conditions. 

A. Payment of money to the Open Space Fund. In determining how much 
money should be paid to the fund, the Board shall consider the following 
factors: 

1. Whether the property will remain open to the public; and 
whether it will remain Open Space property. 

2. Irrespective of any change in the value of the property as a 
result of mitigation, the OSBT reserves the right to charge 
ful l  value for property. 

3. Al l  plans for work for wetlands mitigation activities on 
Open Space land shall be approved by the staff and the 
OSBT. 

4. Applications for mitigation on Open Space land will be 
considered as a change of use and/or conveyance by the 
OSBT, and will thus be subject to approval by both the OSBT 
and the City Council; 

5. Applicants are responsible for obtaining the "404" permit, 
and they remain responsible for the mitigation and all other 
requirements of their contract with the U.S. Army Corps of 
Engineers. Thus, after mitigation has occurred, and even if 
staff has agreed to maintain that property pursuant to 
paragraph V.6., the applicant remains ultimately responsible 
by contract or deed restriction for meeting the terms and 
conditions of the "404" permit; 

6. After the completion of a "404" mitigation project, and 
after acceptance of that project by the staff, the staff wi l l  
be responsible for the maintenance of that property, except 
in the case of absolute fee transfer of land to the applicant. 
However, should the mitigation area be destroyed for any 



reason other than the negligence of the Open Space 
Department, the applicant will be responsible for any 
restoration, including restoration of physical works (berms, 
canals, etc.) that may be necessary in order to continue to 
fullfill the mitigation requirements of the "404" permit. 

7. Staff time for work on wetlands mitigation projects shall be 
reimbursed. The minimum fee is $250.00, but should staff 
time (including other city employees) exceed that amount, 
then the fee shall be for the actual time spent on the 
project. 

8. The applicant shall pay the cost of all mitigation efforts on 
Open Space property. 

9. Any Open Space property disturbed as a result of construc- 
tion activities associated with wetlands mitigation projects, 
shall be restored to a condition a t  least as good as prior to 
the disturbance. All. restoration work must be to a standard 
and within a time frame acceptable to the staff. 

10. Any other requirements necessary to assure minimum dis- 
turbance and maximum preservation of the Open Space land 
resource, and performance by the applicant of any obliga- 
tion imposed as a condition of the approval of an easement 
or the sale of Open Space property. 

11. The applicant shall indemnify and hold the City harmless for 
any losses, claims, and expenses, including reasonable attor- 
neys' fees, incurred by the City as a result of any wetlands 
mitigation activities. 

ADDENDUM 

Staff requests that the Open Space Board of Trustees change its easement policy to 
require that reimbursement for staff time occur on all projects. That reimbursement 
shall be a minimum of $250.00 or the actual costs incurred by the Open Space staff or 
any other City employees that are involved in such project. 



WESTERN 
RESOURCE 

DEVELOPMENT 
CORP. 
P.O. Box 467 

71 1 Walnut Street 
Boulder. Colorado 80306 

(303) 4449009 

October 30, 1984 

Jim Crain 
Di rector, Real Estate/Open Space 
City of Boulder 
1877 Broadway, Suite 501 
Boulder, CO 80302 

Dear Mr. Crain: 

Enclosed i s  the Western Resource Development (WRD) f ina l  report on 
mule deer in City of Boulder Open Space and Mountain Parks land and 
adjacent urban envi rons . The report describes study objectives and 
methods; discusses deer population s ize,  movement patterns, and 
"high-risk" areas; and presents management alternatives that  could 
be employed in response to  the increasing number of complaints about 
deer damage and deer-vehicle collisions.  A sumnary section also has 
been provi ded . 
The study focused on the interface between natural habitats along the 
mountain front west of Boulder and nearby residential neighborhoods, 
because i t  i s  the free movement between these areas tha t  has resulted 
in the present situation. 

Vdnagement options are not presented as recomnendati ons , because we 
recognize that policy decisions wi 11 have to  include considerations 
other than ecology. However, we have t r ied t o  emphasize tha t  (1) the 
increasing use by deer of urban habitats seemingly i s  related to  a 
gradual change in behavior rather than overuse and degradation of 
natural habitats, and (2) the economic loss and nuisance suffered 
by some individuals should be viewed in the context of whether the 
presence of deer in town represents a problem or an amenity for 
the community as a whole. 



Jim Crain @ October30.1984 
Page Two 

This report  represents f u l  f i  1 lment of our contractual obl igat ions.  
We have enjoyed working w i t h  the C i t y  of Boulder on t h i s  i n t e res t i ng  
project .  

Sincerely , 

Al len 0. Crockett, Ph.D., J.D. 
Pro jec t  Manager 

ABC:ei 
Enclosure 

cc: 
Ron Donahue, Parks and Recreation 
Dick Lyman, Parks and Recreation 
Gary Ber l in,  Colorado Div is ion o f  Wi ld l i fe  

0 ~ a G i e  Roe, Colorado D iv is ion  of Wi ld l i fe  












