


TTEE R
■■ -

HOUSE

COMMITTEE REPORT•■ft .-, •W'T

) v:
■ \  \
" v *

(9)

1 /9 /8 4  

Mr. Speaker:

The Committee on TRAI-iSPORTATIOM

FURTHER: FINANCE

Date: \ ~ o \ ' \

has had KB 493

"An Act making a s p e c ia l  a p p r o p r ia t io n  to  the Departmsnt o f  T ra n s p o r ta t io n  
an d P u b lic  F a c i l i t i e s  f o r  p r e v e n t iv e  measures r e la t e d  to c o l l i s i o n s  
between motor v e h ic le s  and moose on the Glenn Highway; and p r o v id in g  
tor an e f f e c t i v e  d a te ."

u n d e r  c o n s i d e r a t i o n  a n d  r e p o r t s  it b a c k  as f o l l o w s :

[ ]

[ ]

[ ]

[ ] 

[ X ]  

[ ]

do pass [ ] do not pass

do pass w ith  attached amendments( s )

replace w ith  CS fo r  _________________________________

and recommends

[ ] same t i t l e
[ ] ^ew t i t l e

AND attaches a " L e tte r  o f In t e n t "  [ ] New F is c a l Note

reports i t  back w ith o u t recommendation

re fe rre d  to the ______    Committee
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MEMORANDUM

TO: Representative Bette Cato, Chairman
House Committee on Transportation

FROM: Representative Randy P h i l l i p s ^ ^ / ?

DATE: January 17, 1984

BOX 142 
EAGLE RIVER. ALASKA 

9 9 5 7 7

iS^rreHcntatta iKattbg ffjtUipH
HOUSE DISTRICT 15

IJAN 1 8 'l934

By way of this memorandum i  respectfully request that House 
B ill  493, "An Act making a special appropriation to the 
Department of Transportation and Public Facilities for 
preventive measures related to collisions between motor 
vehicles and moosepn theG lenn Highway, and providing for an 
effective date," the House
Tran, ortation Committee

Thank you for your consideration.



STATE OF ALASKA 984 LEGISLATIVE SESSION 
FISCAL NOTE

Revision Date:

H B  493
FISCAL DETAIL 
Agency Affected: d o t / p f

REQUEST
Bill/Resolution No.,  t  ____________________
T it le :  P r e v e n t  c o l l i s i o n s  w i t h  Program Category Affected: T r s n s p n r i - a < - i n n

M oose on  G le n n  Hwy.____________
Sponsor: P h i l l i p s  k, T.i s V a  BRU, Program or Subprogram^) Affected:
Requesto r:__ Ho u s e  T r a n s .  C o m m i t . t p . p
Date of Request:____1 - 2 0 - 8 4 _______  ___

Centra]— R e g io n - D e s ig n  & Const-ruc

OPERATING
FY 84 FY 85 FY 86 FY 87 FY 88 FY 89

100 PERSONAL SERVICES 
200 TRAVEL 
300 CONTRACTUAL 
WO SUPPLIES 
500 EQUIPMENT 
600 LAND & STRUCTURES 
V00 CRANTS, CLAIMS 
800 h.SCELLANEOUS

TOTAL OPERATING 1 0 0 . 1 0 0 , 1 0 0 , . .  .. 1 0  0 . i n n .

cc

I CAPITAL 3.1100.0 1

E REVENUE 1

FUNDING: {Thousands of Pol a r s )
(CENERAL FUND 3 ,00 0 .0
. EDERAl FUNDS
OTHER
TOTAL

POSITIONS:
FULL-TIME
PART-TIME
TEMPORARY . . . .  ________

SOURCE OF FUNDS TO OFFSET FISCAL IMPACT OF BILL:

ANALYSIS: Attach a separate page for analysis

Prepared By:______ P a t r i c i a  A. R o d g e r s____________  Phone: 26 5-14 83
Division:_____ A d m i n i s t r a t i o n  —  C e n t r a l  R e g i o n  Date:_____0 1/23/84m s t r a t i o n  —  C e n t r a l  R e g i o n  Date:____ 01 /23 /

;ioner: ^-O ate: l - 2 4 - fApproved by Commissioner:'-^ (il/A A X A  C-^Z-Date: 1-24-84
Agency: A c t i n g  D e p u t y  C o m m i s s i o n e r ________

Distribution (by Agency preparing fiscal note):
Legislative Finance 
Legislative Sponsor 
Requestor
Office of Management and Budget
Impacted Agency(ies) 12/1/83



ANALYSIS

The Department of Transportation and Public F a cilit ies  has 

determined that $2,784.0 is needed to reduce the number of moose 

killed  by vehicles on the Glenn Highway from mile 132 to 140. 

The funds w ill  be used to install continuous illumination. The 

estimated cost breakdown consists of $2,227.0 for construction 

contract, $267.0 for construction administration, $67.0 for pre­

liminary engineering and $223.0 for contingencies. No addition­

al staffing w ill be needed as current CIP employees w ill  be 

utilized.

The Department had not requested funding for this project 

1n the FY85 Capital Budget Request because of the budget celling 

and priorities given to other projects being considered.



PRELIMINARY CONSTRUCTION COST ESTIMATE FOR:

Project fierce: CS (— (3 N f\) / j' /Q h i [aJ/\ Y_______________
From: / V ^ P ^ M  (HP) )?> 7. 0  To: A " L A N b _________(HP) 0

Total Length: 3 •  &  t «5

Location and Description: C . O N ~ T \ N 0 0 0 S  320 C. L I  f^\ I NAT~^fl ^

f ^ j Z o ^  A'} U L Q O d  N /NTETZCH  A rJG 6. 't q  LAN D 

/ a / 7~&‘ A & £ ____________ ______ ___________________ _
Current AOT:____________________________ Design ADT:______________________________ .

Required Width:  _____________________ Actual Width:____________________________

Assumed Structural Section H.A.P.: ______________________ in.

C.A.B.: ______________________ in.

Borrow:   in.

Estimated Costs ( Dollars) Based Upon Above Assumptions:

1. Construction Estimate: $ Z .Z T 7 ,  Q O O

?, Construction Administration ( /Z. % of 1): $ 2 5  7  , O C O

3. Subtotal: $

4, Contim°ncies [/&  « of 1): $ *2- Z. 3 , o a o

5. Construction Total: $

6, Prcli.Mlnary Engineering ( 3  % of 1): $ £  7 ,  0 0  0

7. Right of Way (S /Acre): $ '— • &  —
8. U til i t ie s ; $ ^ CO —

9. Project Total: $ z , 7 # 4 ,  OOb
Sheet  of J.
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/•*#</ itT* U/, t i i ' t t  o m r

a nd P U B L I C  FACILITIES w i  a v ia t io n  w s n v e , VOUCH m o
CENTRAL REGION P U N N I N G  f. P R O G R A M M I N G  ANCHORAGE <>9*02 (TEltX 2S-UJ)

Director's Office PHO.Vf; 266-7462

DEPARTMENT OF TRANSPORTATION

October 13, 1983

Re: Glenn Hicjhwav Illumination

The Honorable Randy S. Phillips
Representative
S.R. Bex 421
Eagle River, Alaska 99577 

Dear Representative Phillips*.

Attached is the report you requested concerning moose/vehicle collision 

deterrents alone the Glenn Highway. The report concludes that the most 
f e a s i b l e  m e t h o d  of decreasing these accidents is to provide continuous 
illumination on both sides of the Glenn Highway from Mulooon to the Artillery 

Road Interchange. The cost estimate for illumination is $2,784,000 which 
would provide one luminairs approximately every 275 feet along the outside 
lanes. W e  a n t i c i p a t e  the annual operating and maintenance cost to be 
approximately $50,000.

provide adequate levels of light. If these standards are not followed, the 

State cculo be found liable in case of an accident.

The Department has determined that this project vrculd bo eligible for Federal 

Safety Program Funds, however, DOTi-PF's C-ir.vral Region, which includes most 
of Alaska south of Cantwell and west of Valdez, receives a maxir.im of $67,500 
per year for this program. To use this money to fund this illumination 
project would require 42 years worth of Federal Safety Program a l l o c a t i o n s . 
No other source of funding has been identified.

We have evaluated this project against other projects considered in our F Y 185 
CIP. Because of cur budget ceiling and the lev.* rating of this project as 
compared to other identified transportation needs, this p r o j e c t  is n o t  

included in our F Y T o  Cl? request.

This simmer the Department cleared additional brush near the scale house, 

bast summer there v.-as extensive brush cutting along the Anchorage outbound

GO ’ d  1 "3BObdOHI'Mtf lOQ h (SHiy j , j  3J.HJ.S >;c: £Q t*:3, r.- ' ( ;h ;



lane ana a recent inspection by our maintenance and operations porscnr.el found 
that there was not enough new growth to justify additional cleaning. There 
has been only limited clearing on the in-bound lane to Anchorage at the 
request of the Municipality of Anchorage because of the desire to maintain a 
buffer along the bike path.

Please contact me if X can answer any questions.

Sincerely,

William P.. Snell 
Director

bjf

Diclosure

cc: Richard S. Armstrong, Director, DSC, Central Region
Ec Cronick, Special Assistant, Standards s Statewide Programs 
Mike Gavin, Acting Director, KSiO, Central Region 
David Tv. Haugen, Deputy Commissioner, Central Region 
ESnil Notti, Legislative Assistant, Office of the Governor

/
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PURPOSE '
T h is  r v p o r s  i-« a su.vr.-i.-y o l  » h o  O op .irtii.on ! ‘ s  e f f o r t ,  s  r.o i d e n t i f y  
•in .l - in .i ly / ..!  a l t . e i n . i r i  ve. r.o..ins o f  i n d u c i n g  m o o s e / v e h i c l e  a c c i d e n t s  
on Lin? C.tiMUi H lg liw .iy  b e t w e e n  A n c h o r ig v  an d  E a g le  K iv m * . T h e *  
f n l  lo w  in;? p a r a g r a p h s  do s c r i b e  t h e  n a t u r e  o f  t: he p r o b le m ., h ew  t h e  
.11 1 1*i*n«it i v o  i w o re  i d e n t i f i e d  arid e v a l u a t e d ,  am i a re co m m en d e d  
c o u r s e  o l  a c t i o n .

INTttOnUUTION
T h e  c o r r i d o r  s e l e c t e d  f o r  c o n s t r u c t i o n  o f  t h e  G l e n n  H i g h w a y  w a s  
c h o s e n  I. '■<■ a d v a n t a g e  o f  a r e l a t i v e l y  f l a t  s t r i p  of .  l a r . d  r u n n i n g  
b e t w e e n  a g e  a n d  E a g l e .  R i v e r .  U n f o r t u n a t e l y ,  t h i s  s a m e  s t r i p
o f  l a n d  1 : . n o  t r a d i t i o n a l  w i . c e r i r . g  a r e a  f o r  u p  t o  2 5 0  m o o s e  f r o m
F o r t  R i c h a r d s o n ,  t h e  S h i p  C r e e k  V a l l e y ,  a n d  n e a r b y  s l o p e s  o f  t h e  
C h u g a c h  M o u n t a i n s .  T h e  r e s u l t .  I s  a  c h r o n i c  p r o b l e m  o f  mo o  s c / v e h i c l e  
a c c i d e n t s  w h i c h  h a s  r e s u l t e d  i n  t h e  d e a t h  o f  5 0 - 6 0  m o o s e  e a c h  y e a r  
a n d  a n n u a l  v e h i c l e  d a m . g e  o f  $£0 , 0 0 0  a l o n g  t h i s  6  m i l e  l e n g t h  o f  
h i g h w a y .

E a c h  f a l l ,  a s  s n o w  a c c u m u l a t e s  o n  t h e  n e a r b y  s l o p e s  c f  I h e  C h u g n c h  
M o u n t a i n s  a n d  i n  t h e  S h i p  C r e e k  V a l l e y ,  m o o s e  b e g i n  o n  o r d e r l y  a n d  
p r e d i c t a b l e  m i g r a t i o n  d o w n  t o  t h e  l o w l a n d s .  Y o u n g  s t a n d s  o f  b i r c h
a n d  w i l l o w  a d j a c e n t  t o  t h e  h i g h w a y  p r o v i d e  o p t i m u m  w i n t e r i n g  
h a  h i  r a t .  f o r  m o o s e .  S e a s o n a l  m o v e m e n t s  o f  m o o s e ,  a r c  n o t  r a n d o m ,  t h e y  
c o r r e s p o n d  t o  t h e  T o p o g r a p h y  a n d  l o c a t i o n  o f  p r i m e  w i n t e r i n g  
l i f l b i ' n t .  A s  a r e m i t ,  s e v e r a l  " a c c i d e n t  z o n e s "  e x i s t  w h e r e  t h e  
h i g h w a y  b i s e c t s  m o o s e  t r a v e l  c o r r i d o r s .  D u r i n g  t h e  10  y e a r  p e r i o d  
b e t w e e n  1 9 7 1  a n d  A9 3 L , £5% o f  t h e  m o o s e / v e h i c l e  a c c i d e n t s  o c c u r r i n g  
b e t w e e n  A n c h o r a g e  a n d  E a g l e  R i v e r  h a p p e n e d  b e t w e e n  M i l e s  1 3 S . 5  a n d  
1 3 5 . 5 .  B e t w e e n  M i l e s  13£ a n d  1 3 2 ,  3 5 7 . o c c u r r e d .  T h e s e  t w o  a r e a s
d i r e c t l y  c o r r e s p o n d  t o  t h e  p r i m a r y  n . o c s c  t r a v e l  c o r r i d o r s  a n d  
w i n t e r  c o n c e n t r a t i o n  a r e a s .

P r e v i o u s  a t t e m p t . : ;  l.o a l l e v i a t e  t h i v  p r o b l e m  h a v e  i n c l u d e d  t h e  
i n s t . i i  l a t i o n  o f  r e  I: l e c t o r ; ,  d e s i g n e d  r.o r e p e l  d e e r ,  t h e  r e m o v a l  o f  
b r u s h  f r o m  w i t h i n  t h e  h i g h w a y  r i g h t - o f - w a y ,  a n d  t h e  i n s t a l l a t i o n  o f  
m o o s e  c r o s s i n g  s i g n s  c o  w a r n  m o t o r i s t s .  N o n e  o f  t h e s e  m e a s u r o s  h a v e  
p r o v e n  l .o h u  s i g n  f i c . v i c  i n  r e d u c i n g  t h t  m o o s e / w h i c l o  a c c i d e n t  
p r o b l e m .  H i e  v o l u m e  o f  t . r a f i i c  o n  r h e  G l e n n  H i g h w a y  b e t w e e n  M i l e s
1 3 2  a n d  l £u  i.n 1 9 8 2  w a s  2 . 5  t i m e s  g r e a t e r  L h a n  i t  w a s  i n  1 9 7 2 .
B e t w e e n  1 9 8 1  a n d  J 9 i ) 2 ,  t h e  t r a f f i c  v o l u m e  g r e w  b y  2 3 7 .. U n l e s s  
a d d i t i o n a l  m e a s u r e s  a r c  t a k e n ,  t h e  m o o s e / v e h i c l e  a c c i d e n t  r i t e  c a n  
b e  e x p e c t e d  t o  i n o r n a t e .



M a L c r i . n l  p r e s e n t e d  I n  ‘. h i  s r e p o r t ,  w a s  g a t h e r e d  I r o n  s o v o r n  1 
s o u r c e s .  T h e  D e p a r t m e n t  c f  T r a n s p o r t a t i o n  a n d  P u b l i c  F o c i  I  i L i c s ' 
(D O T& P F )  H i g h w a y  R e s e a r c h  S e c t i o n  c o n d u c t e d  a l i t e r a t u r e *  s e n  r e  h  o f  
t h e  H i g h w a y  R e s e a r c h  I n f o r m a t i o n  S e r v i c e  ( r i R I S )  in U u s h L n g i o n ,  D . C .  
T h e  r e s u l t a n t  c o m p i l a t i o n  o f  s t u d i o s  r e p r e s e n t s  h u n d r e d s  o f  
t h o u s a n d s  o f  d o l l a r s  s p e n t  r e s e a r c h i n g  t h e  p r o b l e m  o f  c o l l i s i o n s  
b e t w e e n  a n i m a l s  a n d  v e h i c l e s  i n  t h e  c o n t i n e n t a l  U n i t e d  S t a t e s  a n d  
f o r e i g n  c o u n t r i e s  ( s e e  H R T S  r e p o r t  a t t a c h e d ) .  A d d i t i o n a l  m a t e r i a l  
a n d  a s s i s t a n c e  w a s  c o n t r i b u t e d  b y  t h e  , . l a s k f i  D e p a r t m e n t  o f  F i s h  a n d  
G a m e ,  t h e  U n i t e d  S t a t e s  A r m y ,  a n d  D O T & P F ' s  M a i n t e n a n c e  a n d  
O p e r a t i o n s  D i v i s i o n .

F I N D I N G S
T h e  f o l l o w i n g  m e a s u r e s  h a v o  b e e n  i m p l e m e n t e d  i n  t h e  H e l d  a n d  w e r e  
f o u n d  t o  h a v o  l i t t l e  o r  n o  e f f e c t  u p o n  t h e  r a t e  e f  c o l l i s i o n s  
b e t w e e n  g a m e  a n i m a l s  a n d  v e h i c l e s :

o  1 1 l n m i n o t e d  g a m e  c r o s s i n g  s i g n s  ( m o t o r i s t s  d i s r e g a r d  s i g n s  
u n l e s s  g.ittio i s  p h y s i c a l l y  p r e s e n t . )

o  H i g h w a y  u n d e r p a s s e s  ( g a m e  u n w i l l i n g  l o  o u t e r  u n d e r p a s s e s )

o  C o n v e n t i o n a l  f e n c i n g  ( gaino.  p e n e t r a t e d  f e n c e ,  a t  o p e n  g a t e s ,  
c r a w l e d  u n d e r ,  o r  w a l k e d  o v e r  o n  s n o w  d r i f t s ;  ga r .id  t h a t  
p e n e t r a t e d  t h e  f n n c c  b e c a m e  t r a p p e d  i n  t h e  h i g h w a y  r i g h t -  
o f - w a y )

o  R e f l e c t i n g  m i r r o r s  ( n o  a p p a r e n t  e f f e c t  o n  g a m e ;  d i f f i c u l t  
t o  m a i n t a i n )

o  B r u s h  r e m o v a l  a d j a c e n t  t o  h i g h w a y  ( b e s i d e s  b e i n g  i n ­
e f f e c t i v e ,  i t  i s  e x p e c t e d  t h a t  b o t h  t h e  S t a t e  D i v i s i o n  o f  
P a r k s  a n d  t h e  M u n i c i p a l  P a r k s  a n d  R e c r e a t i o n  D e p o r t m e n t  
w o u l d  o b j e c t  * o  t h i s  t r e a t m e n t  s i n c e  i t  w o u l d  d e c r e a s e  t lac
a t t m e t i v e r i e r  * o f  t h e  b i k e  t r a i l  a d j a c e n t ,  t o  t h e  h i g h w a y )

T h e  f o l l o w i n g  m e a s u r e s  h a v e  b e e n  i m p l e m e n t e d  in t h e  f i e l d  a n d  w e r e  
f o u n d  t o  b o  e f f e c t i v e  i n  r e d u c i n g  t h e  r a t e  o f  c o l l i s i o n s  b e t w e e n  
v e h i c l e s  .a id  g a m e  a n i m a l s :

o  El  e c t . - L f  f e d  I  v n e a r ,  ( h i g h  c o n s t r u c t i o n  a n d  ma i n r e n a n r o
c o s t s ,  p o l v r . t i a l  s a f e t y  h a z a r d  r.o h u m a n s ,  a n y  a n i m a l  t h u i  
s u c c e e d s  i n  p e n e t r a t i n g  t h e  f e n c e  b e c o m e s  t r a p p e d  w i t h i n  
t h e  h i ' h w n y  r 1 g h t - o £- w a y )

o  H i g h w a y  i l l u m i n a t i o n  ( h i g h  c o n s t r u c t i o n  a n d  o p o r - i t i o n  
c o r t c )

o  P o l  i h c r a r e l y  p l a c e d  a n i m a t  c a r c a s s  o n  s . i o u l d e r  o f  r o a d
( o f f e n s i v e  t o  t h e  p u b l i c )

8 0 ‘d iki o -jH dO H j!|H jl>3 H .lS bU d  JO  3 i t f l S  Z r  : tO  f8. r Z ’ ll'df
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RE COMMENDA T T ON

r r o : : j  a r i  c x u . i i i n . i l  i o n  v t i n  f i n d i n g s  i L  a p p e a r s  t h . i t .  c h o  o n l y
f e a s i b l e  m e t h o d  o f  d e c r e a s i n g  i r . u o s o / v u h i c l c  c o l l i ; . !  o n  i s  t o  
C o n s t r u c t :  c o n t i n u o u s  11 l u m i n a l i o r .  o n  b o t h  s i d e s  o f  t . h c  G l e n n
H i g h w a y  i r o n  K u l d o o n  t o  E a g l e ' R i v e r .  T h e  e s t i m a t e d  c o s t  o f  t h i s  
p r o j e c t  i n  S 2 , 78>'< ,C l)0 .

Tin.- D e p a r t m e n t  h a s  d e t e r m i n e d  t h a t  t h i s  p r o j e c t  w o u l d  b -  e l i g i b l e  
f o r  F e d e r a l  b a f e t v  P r o g r a m  F u n d s .  H o w e v e r ,  D C T& P F 1 s  C o n r . r a L  R e g i o n ,  
w h i c h  i n c l u d e s  m o s L  o f  A l a s k a  s o u t h  o r  C a n t w e l l  a n d  w e s t  o f  V a l d e z ,  
r e c e i v e s  a ma x i mum c f  $ 5 7 ,  r y e a r  f o r  t h i s  p r o g r a m .  T o  u r . e
t h i s  m o n e y  t o  f u n d  t h i s  i l i u m . r .  r e j e c t  w o u l d  r e q u i r e  {-2  y e a r s
w o r t h  o f  F e d e r a l  S a f e t y  P r o g r a m  a n .  J t - .s . M e  o t h e r  s o u r c e  o f  
f u n d i n g  has b o o n  i d e n t i f i e d .

W e  h a v e  e v a l u a t e d  t h i s  p r o j e c t  a g a i n s t  o t h e r  p r o j e c t s  c o n s i d e r e d  i n  
o u r  F Y 8 5  C I P .  b e c a u s e  o f  o u r  b u d g e t  c e i l i n g  a n d  t h e  l o w  r a t i n g  o f  
t h i s  p r o j e c t  a s  c o m p a r e d  t o  o t h e r  i d e n t i f i e d  t r a n s p o r t a t i o n  n e e d s ,
t h i s  p r o j e c t  i s  n o t  i n c l u d e d  i n  o u r  F Y 3 5  G I F  r e q u e s t .

A t t a c h m e n t  

MDM/ 1 b k

I

i

io t a  ^  j ;-h 2>:ih: i !h i c a  j o  a i m s  s r JSQ r r 'n * i"



121 Foothill Drive 
Eagle River, Alaska 99577

January 17, 1984

Ms. Bette Cato
House Transportation Committee 
Alaska State Legislature 
Pouch V (MS 3100)
Juneau, Alaska 99811

Dear Ms. Cato:

Reference is made to 
of Eagle River.

ponsored by Representative Randy Phillips

V
a _____  ___________
thousands of cars driving the highway and most exceed the 55 mph lim it.
I have seen a 4-car accident (involving both sides of the highway) where a moose 
crossed the highway and caused a chain reaction accident. I t  is almost 
impossible to see moose coming onto the road from the brush. Lighting or 
fencing would at least give us a chance to see the moose and then act according!. 
For certain, you cannot stoD some of these jerks from going <50-70 mph on 
the highway. These are the same people who h it  moose at a high speed and 
throw the moose into oncoming tra ff ic .

Please help us.

Thank you for your time.

Sincerely, ,

\ Y IM A L
Mrs. Marge Founds



— 'T.rrr Anchorage-Daif?" News y ,  Friday, Noveml
V * ' {  V  .T. •, •• -

 : ____________

November 18,1983 B5

By CRAIG MEDREQ ;i  >- * ‘til
Oa'ly News reporter * ;

Lawmakers from Engle River have 
asked Gov. Bill Sheffield for $2.8 
million to install lights along an eight- •i' 
mile stretch of the Glenn Highway to 

. help cut down on collisions betw een .&  
moose and cars.

The state Department o* Transporta-- 
tion has concluded that lighting the : 
highway from Muldoon to the Artillery,. 
Road Interchange is the best way to »y 

• reduce moose-car accidents
Motorists have been killing 50 to 60 

moose annually in that area,, according 
to the state agency, It says vehicle , 
damage has amounted to about $40,000 - 
a year. •• . • v.

"Literally every other day a moose. 
is hit," said Rep. Randy Phillips: R- %  
Eagle River. “Something’s got to be :-£. 
done on this problem. I hope the lights . 
work."

Phillips joined Sen. Rick Halford, R- 
Chugiak, and Rep. John Liska, R-Eagle.:-;:/ 
River, in asking for the money in the'; ' 
next state budget for capital improve-' ** 
ment projects. Phillips said the gover*^’-- 
nor is reviewing the request. ;

„ ' The Department of Transportation? „ 
says illuminating the highway and its1 
shoulders with overhead lights is the 
best way to prevent moose-car colli-■'

Glenn Highway sought
sions.’The agency rejected other ideas 
as infeasible. • ' •

The agency ruled out illuminated 
warning signs because, they say, driv­
ers ignore them unless game is physi- 
cally present. It also discounted Mgh-y. 
way underpasses for game because 
moose won’t use them, and convention- 1 
al fences because moose are likely to 
walk through them or over them. ; • 

Phillips said a reduction in the-,1 '• 
speed limit on the highway was dis­
carded as unworkable. Studies have '- ' 
shown the most effective .way to lim it> 
collisions between cars and big-game 
animals is to force drivers to siow 
down. • '

"I don't think that’s possible," said ' 
Phillips. “ I don't think it would be \ i  
real practical to lower the speed limit, r 
at least from 55."

A lower speed limit, he said, would j 
increase the congestion on the high- j  
way, which the- Department of Trans-,/; 
portaiion already considers marginalC-i.: 
for moving peak flows between An- 
chorage and its bedroom suburb of .... 
Eagle River. •

‘Stricter enforcement of the existing; 
speed limit would help, however, 
Phillip/:; said. “ In a lot of tl»:se cases, a , 
lot of these collisions can be avoided. 
You can usually spot moose on the"

Tight-hand side. You ju st have to keep 
.an  eye off to the righ t."

Phillips said  d rivers should be 
watching for dark blobs against the 
snowy background along the road. 
Often, he said, those dark spots turn 
out to be moose about to venture onto 
the pavement.

A lot of moose roam the area be­
cause the highway passes through thi 
pasture, according to a Department of 
Transportation report.

"The corridor selected for construc­
tion of the Glenn Highway was chosen 
to take advantage of a relatively flat 
strip of land running between Anchor­
age and Eagle River," the report said. 
"Unfortunately, this some strip of land 
is the traditional wintering area for up 
to 250 moose from Fort Richardson, the 
Ship Creek Valley, and nearby slopes 
of the Chugach Mountains."

The-w orst stretches of road, the 
agency said, are between miles 138.5 
and 135.5 of the Glenn — 45 percent of 
the accidents in the last 10 years — and 
miles 134 and 132 — 35 percent of the 
accidents in the past 10 years.

The Department of Transportation 
said it would cost about $50,000 a year 
to operate and .maintain the lights 
along the road.
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L i s k a  v i e w s -  h i g h w a y  l i g h t i n g  p r o j e c t
R ep . J o h n  L isk a  is m eeting  w ith  

in d iv iduals a n d  o rg an iza tio n s in- 
C h u g iak  - E ag le  R iver in  an  e f fo r t  
to  learn  th e ir  p rio rities  fo r  fu n d in g  
d u rin g  th e  1984 legislative session.

T h e  C h u g iak  R ep ub lican  sa id  i t  is 
u n certa in  ho w  m uch  m o n ey  will be

a v a i l . : fo r d is tric t needs th is year, 
b u t he  hopes to  o b ta in  an  a m o u n t 
sim ilar ta  the  SI 0  m illion-plus w hich 
fu n d ed  local p ro jec ts from  the  1933 
session. A llocations could change, he 
sa id , since R ep . R andy  Phillips was 
strip p ed  o f  m ajo rity  s ta tu s  a f te r  he 
w ith d rew  from  th e  leadersh ip  coali­
tion  w hich ru les th e  s ta te  H ouse  o f  
R epresentatives.

A lth o u g h  he is now  th e  o n ly  one 
from  th e  d istric t in a  m ajo rity  p o si­
tion , L iska said he hopes to  gain ade­
q u a te  fu nd ing  fo r  th e  a rea  a n d  will 
a rgue th a t as the fastest-growing part 
o f  th e  s ta te , its needs m ust be  m et 
because o f  sta tew ide im pact. Funds 
w hich w ould have been a llocated  to 
ex-m ajo rity  m em ber Phillips "w ill 
have to  be  given to  som eone,”  Liska 
sa id , ad d in g  th a t  he "w ill try  to  se t 
it to  stay  h e re .”  t

Schools, sa fe ty , w a ter an d  sewer 
rem ain  as to p  p rio rity  item s, L iska 
said, a n d  he expects these will receive 
fu n d ing . F u nds fo r  ro ad  w ork  a rc  
u n certa in , he  sa id , a lth o u g h  " I  im ­
agine th ey  will be a b o u t the  sam e as 
th e  52.2 m illion ob ta in ed  last y e a r ."

In  look ing  fo r  p rio rity  needs, 
L iska sa id  he w an ts to  see things 
w hich will " m e e t th e  n e e 'h  o f  the- 
m ost p e o p le ."

O ne item  w hich he sa id  has beeh 
gaining su p p o rt from  m any residents 
in  a  p roposal to  install lighting along 
G lenn H ighw ay betw een Eagle River 
a n d  Sh ip  C reek  w here there  have 
been m any  m uose-vehicle collisions, i

L ighting  o f  po rtio n s o f  the a re a i 
which are  m ost heavily  crossed by

m oose w ould enable m otorists to  see 
th e  large  an im als a t  n igh t, th-tjeby 
cu ttin g  dow n o n  th e  num ber w hich 
a rc  hit by r irs.

H ig h w ay . 'g ineers have estim ated 
th a t  one  ;-„nt every 275 feet w ould 
c o s t  S2 .8  m illio n , L isk a  sa id , 
a lth o u g h  he believes th a t figure  is 
h igh . H e sa id  n o t all o f  th e  d istance 
w ould  have to  be illum inated .

A  m ajo r problem  area  is an  island 
w here  th e  n o rth b o u n d  a n d  so u th ­
bo u n d  lanes separate  on  a  curve near 
M i. 10, w here L iska said  trees a n d  
b ru sh  m ak e  it even m ore  d ifficu lt to  
sp o t the  anim als. H e  said highw ay 
officials apparen tly  a rc  beginning to 
acknow ledge th a t the  trees should  be 
cu t. H e  said  the  city had also wanted 
to  lim it c learing  beside the  roadw ay  
in o rd e r to  provide a  b u ffer fo r the  
bicycle p a th  b u t  th a t  th is p  sition  
m ay  change , particu larly  in * iew o f  
rep o rted  sexual assau lts w hich have 
tak en  p lace  o n  the  secluded tra il.

" W e  can’t annihilate  the  m oose,”  
L iska sa id . T h e  an im als ' h a b ita t is 
in the  rem ote  a reas a ro u n d  Eagle 
R iver a n d  F t. R ichardson. B ut when 
th e  snow  gets deep an d  brow se gets 
th in , " th e y  will com e o u t o f  the hills 
fo r  g roceries a n d  th a t’s w hen we 
have  p ro b lem s."
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Highway lighis 
to cirt mooss-vs

L ig h ts  a lo n g  th e  s tre tc h  o f  
highway betw een Eagle River and 
A nchorage ap p ear to be ‘‘the only 
feasib le  m e th o d  o f  d ec re a s in g  
m oose/vehicle collisions," according 
to a study  by the sta te  division o f  
highways. L ights every 275 feet, 
which is said ta  be the  m axim um  
d istance, w ould cost S2.8 m illion.

But no source o f  the  funds has 
been identified o th er th an  a federal 
safety p rogram  allocation . A nd if 
A laska’s en tire  S67.500 share  is us­
ed each year, it w ould take 42 years 
before there w ould be enough to  pay 
o ff  the jo b , engineers say.

T he project docs no t ra te  highly in 
the division’s list o f  prio rities and  is 
not included in its request for capital 
project funding for 1935.

Rep. Rundy Phillips, who re­
quested the study during  the last 
legislative session, said  he will ask 
Gov. Bill Sheffield to  include the 
p ro ject in th e  a d m in is tra t io n 's  
budget.

The report, com pleted last m onth  
and m ade av ailab le  to  d is tric t 
legislators, reviews findings o f  o ther 
jurisdictions in the U nited S tates and 
abroad where large anim als fre ­
quently cross highways. A m ong 
them:

•  Signs, even when illum inated , 
which warn o f  game crossing areas 
are ignored by r  otorists except when 
anim als are actually p resen t.
• C am e is unwilling to  use tunnels 
under the highways.
•  ^ '" " 'ra tio n a l fencing is penetrated

sam e which becomes trapped  in 
••he highway right-of-w ay.

R e je c t in g  m ir ro r s  h ave  n o  a p -
• ■> l c t tee t  on g a m e  a n d  a re  dif-  

• •- . l  :•» m a in ta in .
• t r a i h  fcnvw al  ad jacen t  lo  the  

i - . » « r  »  >M(fcc:i*e a n d  w ould  be

said bssJ way 
hicla collisions
expected to  be o b jec tionab le  for 
parks and  recreation uses, detracting 
fro m  a ttractiveness o f  paralleling 
bicycle paths.
•  E lectric fences have high construc­
tion and  m aintenance costs and pose 
a  safety hazard to  hum ans. They also 
serve to  trap  an im als w ithin the 
highw ay lim its.
•  Illum ination  helps m otorists see 
gam e o n  the  sides o f  th e  roads and 
avo id  som e o f  the  collisions. It lias 
high co n stru c tio n  and operation  
costs.
•  C a rc a s s e s  o f  d e a d  a n im a ls  I 
deliberately  placed a long  a road  
cause m otorists to  slow dow n and be 
m ore  cau tio u s, accord ing  to  one 
study  re p o rt. T h a t m ethod  is co n ­
sidered offensive to  the  pu„ .ie ,
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by Stephan J. Dcwr.es
CiS Vr'riUT

A bowhunt designed to trim the ..n- 
chorage bowl’s growing moose popula­
tion rr.ay be opened this winter, state 
D-r.artment of Fish and Game officials 
s'..d Thursday.

The department is looking for ways 
\ q control the migration of moose into 
residential areas, and its "primary 
management option” is a plan to open 
parts-of the Hillside area to winter bow 
hunting, said Karen Lew, a spokes­
woman for the department.

An aerial survey taken last week

turned up tit least 171 moose (ISO adults 
and 41 calves) on the hillsides east of the 
city and south of Fort Richardson, said 
biologist Herman Griese.

He said the department wants to 
keep as many moose as possible out of 
Anchorage residential areas by harvest­
ing them before their feed supply at 
higher elevations is depleted and they 
head down into town.

Details of the proposal have r.ot teen 
finalized and no decision has been made 
on when a hunt would be open, Lew 
said.

But a press release issued by the de­

partment said that biologists believe the 
dangers caused by migrating moose can 
be lessened "by harvesting 20 to 30 per­
cent of these moose during November 
and December."

The moose follow the drainages of 
Campbell, Rabbit and Potter creeks, 
looking for more feed when their supply 
at higher elevations is used up, said de­
partment biologist Dave Karkness.

The moose then invade residential 
areas, creating hazards for area resi­
dents and motorists.

"We are aware that many people on 
the Hillside enjoy seeing their ‘pet

moose’ wander at will through residen­
tial areas," Harkness said. "But mis 
same moose, one block over, becomes a 
problem moose, chasing pets and chil­
dren, eating expensive trees and step­
ping into rush-hour traffic."

Harkness said in years past, when 
winter hunting was permitted on Fort 
Richardson near the Glenn Highway, 
the rate cf collisions with moose de­
clined, >1 ■

Department officials think the same 
tactic may reduce the moose population 
and decrease. Lhe number of moose en­
tering residential areas. ,

in order to be eligible, a hunter v/ou’.d 
be required to obtain a special permit 
and could not have killed a moose this 
year.

Department statistics show that’ 2G 
moose were killed in vehicle collisions 
on Anchorage streets from October oi 
last vear to March. Another G5 were 
killed on the road between Elmer.dotf 
Air Force Base and Eagle River, and 22 
were Wiled between Eagle Rtver and 
the Knik River.

Griese speculates that as many as CO 
mocse could bu killed on Anchorage 
streets this winter.
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Saturday, November 5, 2C33,

by Stephen J. Downes
Tln-.es W ritsr

Eowhur.ters will be permitted 
to hunt up to 35 moose in the An­
chorage bowl to control the 
moose’s migration into residen­
tial areas, an official for the state 
Department of Fish and Game 
said Friday. —

The controlled hunt will open 
Nov. 15 in certain remote hillside 
areas east of the city, said game 
director Lew Pamplin.

Department biologists hope 
the hunt will cut back cn the 
number of moose wandering into 
residential areas in search c 
food.

"We would much rather see a 1 
moose harvested by a hunter 
than see it destroyed by a vehicle 
on the highway, with potential in­
jury or death to the driver," said 
biologist Dave Harkness.

The hunt includes the area 
east of Hillside Drive, south of 
Tudor Road and the Upper Pot­
ter Creek and Rabbit Creek 
drainages.

That area also covers ski 
trails in the Hillside portion of 
Chugach State Park a rd  ski 
trails linking Prospect Heights to 
Glen Alps.

Because that area Is heavily 
used by weekend cross-county j 
skiers, the hunt will be open only 
during the daylight hours on 
Tuesdays, Wednesdays and 
Thursdays, until 35 moose have 
been harvested.

An aerial survey *aken last 
week turned up at least 171 1
moose (130 adults and 41 calves) 
in the hillside areas east or the 
city and south of Tudor Road.

The hunt will be strictly re­
gulated: Hunters must take a 
state-sanctioned proticioncy test, 
attend a bow hunting briefing, 
and obtain a special permit.

' Hunters who bag a moose 
must return hunter reports 
within two days. Unsuccessful 
hunters or those who don’t hunt 
must file reports within 15 days 
of the hunt.



by A1 Campbeil
T U s r j V i lk y  It a x ia

Palmer — The Alaska Railroad will ex- 
oeriment with a week of free commuter 
train rides this winter to help determine 
whether daily passenger service would be 
practical between Anchorage and a cen­
tral Matanuska-Susitna location.

If the program is deemed feasible, the 
federal railroad may Initiate wintertime 
service, live days a week, front the Valley 
to Downtown Anchorage, provided suffi­
cient revenue can be generated from daily 
fares and a state subsidy to pay the es­
timated i3,00fca-dav operating costs. The 
round trip fare would be 510.

Backers of the plan hope to draw at 
least 2CO commuters a day from the high­
ways to the rails. Currently, an estimated

3,000 people travel each day by car be­
tween the Mat-Su area and Anchorage.

Those drivers merge with thousands 
more from Chugiak, Eagle River and the 
military' base" Vs the Matanuska-Susitna 
Borough populu.ion continues to expand, 
planners fear the traffic situation may 
worsen.

Already, pairlicu:.. in the dark, icy 
winter montiis, some ivers refer to the 
daily, rush-hour trio us the. “Dance cf 
Death."

Mat-Su Borough Planning Director Ro­
bert Stickles says the borough government 
is interested in die rail-commuter pro­
posal, advanced last week et a meeting be­
tween railroad, Anchorage and state trans­
portation officials.

But, Stickles says, he dees not see sufii-

clent interest in the commuter system un­
less two conditions are met:

* The travel time between the Mata- 
nus<ta Junction is reduced from die cur­
rent estimate of one hcur.

v Would-be riders must be convinced 
they can save money compared to their 
current car costs, estimated at about CO
cents a ndle. " ' k'••'•••'--------   ■

Sticldes said here Friday he feels the ' 
Anchorage L s service also should provide 
guarantees that connecting local bus ser­
vice would be provided to disperse die 
commuters to their Jobs or shooping 
diroughout Anchorage.

Last week's meeting produced an es­
timated break-even per-passenger charge 
of $15 per round trip — $10 to be paid by the 
rider and a $5 dally subsidy to the railroad,"

probably paid by the state.
Those at die meeting proposed a central 

parking and pickup point where the tracks 
now cross the Glenn Highway at .Mile 35. 
The site is about 10 miles from both central 
Palmer and Wasilla, where most of tfeo 

. commmers.dspart each day.
The commuter plan envisages &rcc 

.^coaches and a diner/lounge departing, 
MatSu CrossLng at 0:30 a.m., arriving in 
Anchorage at 7:30. The return trio would 
leave Anchorage at 5:30 p.m. for the one- 
hour trip.

The diner would be cpen for coffee and 
donu:s in the morning, and for alcoholic 
beverages on the evening run.

Officials at die meeting say although 
Jh e  Initial winter service would be austere, 

See Itail-commutor, page a-13



prc viciing only parking and direct

Continued Ircm page A-l
The S3,CCO-a-<hy ccst is based 

on a crew of four and fuel anti 
service of the lccomctive aid 
passenger cars.

service, it could be expanded to 
provide for plug-in parking, a 
pewmanent building and secure, 
lighted parking.

Stickles, and other Mat-Su 
Borough officials say the incon­
venient location of the proposed 
station would be a disadvantage, 
as. would the hour-long trip, ne­
cessitated by die deteriorated 
condition of ’ i  railbed. Trains 
n ow travel t  route at about 20 
mph, tcpspe<

“But the oorough is inter­
ested,” he said. ".And if they can 
shave some time off the trip 
(.'which now takes about 45 mi­
nutes by car) they might come 
up with something."

The railroad has indicated it 
might expand to the Palmer and 
Wasiila areas if traffic war­
ranted. At present the railroad is 
considering only winter com­
muter service, chiefly to avoid 
interfering with the profitable
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to cut
moose-car
by Andy Ryan Department researchers then
Times juMntBurMB . conducted an exhaustive study of

Juneau — Two lawmakers • International literature on the 
>.‘rom Eagle River are seeking $3 -  subject of .collisions between 
million in state funds to help re- motor vehicles and wild, hooved 

- duce accidents between moose ■ creatures.
• and cars along the Glenn High- Of eight schemes for prevent-

way between Anchorage and., ing such collisions, researchers 
EagleRiver. v found that five — including the

\ , ,The money, sought by Repub-• ' use of game crossing signs, con- 
lican Reps. Randy Phillips and ventional fencing, and brush re*

* John Liska, would be used to in- - • moval — didn’t work. Two others 
stall street lights along both sides ; ‘ — elfc-tric fencing and the dellb-

r  of the highway, where 50 to 60 erate placing of animal car- 
moose are- railed by.; vehicles /vcasses along the side of the road 

.‘/each /ear, f with., a resulting., to warn motorists —did work but 
,V.$40,000 worth of vehicle damage.. were deemed unacceptable.

Phillips .-said-he ..and Liska, That left only street lighting,
asked the state Department , of f^-an'effective but expensive under- 

‘.r.Transportation to look Into the- . 1 taking. To comply with state law 
problem after being besieged by ./and federal standards, the de- 

T/constitutents who were alarmed ' Apartment says it will be neces-
*i—   ------ — — * iL- L -1* —— — a m a  tiimlnolro

.Continued from page A-l ", ..1 .
l i w  • »  *— • • •

every 275 feet along the outside 
lanes of the highway. Cost of the 
lights would be about $2,7 mil­
lion, with an annual maintenance 
charge of $50,000. * “r£S’i '

« «-The, car-moose ; problem 
arises, the department report 
said, because the same strip of 

. flat lowland chosen for the Glenn 
Highway is also the traditional 
wintering area for* about 250 local 

’moose/*;-*"
>  V Each fall, as snow accumu­
la te s  on the nearby slopes of the 

Chugach Mountain;! and in the 
. Ship Creek Valley, moose begin 

an orderly and predictable 
migration down to the lowlands,” 
the report says. "Young stand of 
birch and willow provide opti­
mum wintering . habitat for 
moose." -  ‘

1

5. Previous attempts! to end the 
slaughter — Including reflectors 
designed to repel animals, re­
moval of brush along the high­
way right-of-way and use of 
moose crossing signs — have 
been unsuccessful. ... .—
: Looking at studies conducted 
lv, other states and in foreign 
countries, the department found: 

i. •  The use of lighted, animated 
deer crossing signs had no effect, 
on reducing the number of deer 
killed by motorist^, Colorado re­
searchers found.
‘ •  A study of 400 deer/vehicle 
accidents in Buenos Aires, Ar­
gentina, concluded that humans 
were at fault most of the time.
- •  Swedish researchers, using 
five-wire electric fences, proved 
that such fences can significantly 
reduce the number of accidents 
between deer and elk and velii- 
cles. * -



The highway moose problem
D»ar Editor:

Re: The Anchorage Times, 
Jan. 18, “Moose kills on the high­
way sp«ir plan.”

Attitudes reflected in the arti­
cle are the epitomes of most that 
is wrong, attitude-wise, with seg­
ments of the public and with a 
great number of legislators here 
and nationwide.

Irresponsible, selfish minority 
groups (numerically speaking) 
and self-serving politicians have 
taken us down a path of eco­
nomic misery which will become 
worse if their attitudes don’t 
change.

In the article, constituents re­
portedly besieged two Alaskan 
lawmakers about the annual 
$40,000 worth of vehicle damage 
caused by collisions with moose 
on the Glenn Highway. The law­
makers responded by proposing 
installation of $2.7 million worth 
of lights along a portion of the 
road with an annual maintenance 
cost of $50,000.

The article also Indicated 
that, in nost cases, the indi­
viduals involved in the collisions 
caused them. Result 1 The public 
should finance a safeguard to

Sirotect negligent individuals 
rom themselves for an amount 

that exceeds the cost of their 
negligence. (Note: The article 
did not mention any deaths or in­
juries as a result of the colli­
sions; only property damage.)

The lawmakers involved ap­
parently care little about justice 
or the financial well-being of the 
state as a whole; or they may 
only be charlatans who seek to

appease their constituents while 
knowing that such a proposal as 
theirs would never be funded.

The danger of such conduct to 
the public is that, sometimes, 
bills supporting such special in­
terest schemes do get introduced 
Li the h zislature (and in Con­
gress) and are sometimes passed 
soley because such self serving 
legislation has become a way of 
life for politicians who scratch 
each others’ backs.

I have driven the Glenn High­
way for 17 years. I am always 
amazed by the number of negli­
gent drivers who exceed the 
legal speed limit, exceed prudent v 
speeds under adverse conditions, ^  
weave in and out of traffic, drive (K  
with damaged headlights and , 
taillights and drive with ob- 
scured windows. <0*

I wonder how many are A  
drunk. There are additional .» 
types of negligent drivers who N  
seen to be increasing in num­
bers: The rearview mirror w-\
makeup specialist; the family ar- » , '  
gument antagonist; the jolly, Hi 
arm-waving, good-natured con- 
versationlist; and the day- . N  
dreamer — all of whom pay v 
more attention to what is going I 
on inside the vehicle than with- Uj 
out. Frankly, I don’t care if they i> 
do have an accident, but I do jP  
sympathize with the moose. Jj*

The only legitimate solution 
that should be considered in this §  
matter is legislation mandating r t  
vehicle insurance.'

William D. Nielsen
4228 James Drive
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Tho University of California will accept requests for photo­

In s t itu te  o f  T ran spo rta tion  S tu d ie s 
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conference, date, paging, series numbers (for example, Public 
Roads, Dec. 1976, pp. 116-120; or National Technical Infor­
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an intorlibrary loan form on request.
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and c o n s t r u c t i o n  c o n t r a c t .  s t r u c t u r a l  f t r l f  mans were  
( i rec a re .J  and th e  p« f  r a t i n g s  p l o t t e d  on t h i s  r a n  show the 
pavement p e r f o rm an c e  t r e n d  f o r  each s e c t i o n .  The s u p r r l o r  
p e r f o rm an c e  n f  s o r e  oavemepts  has heen documented and 
s e c t i o n s  t h a t  w i l l  t e  In  need o f  e a r l v  r e h a t 1 1 I t a t i o n  
I d e n t i f i e d .  A n a l y s i s  o f  P«T v s  Age and P S l  vs Heavy *»ruck 
T r a f f i c  h as  t e e n  made and cc r (*a red v l t h  t h e  J*. P. Prokaw 
model e q u a t i o n s  f o r  th e  c o n c r e t e  s e c t l o r s .  The q o a l  i s  t o  
d e v e l o p  P51 t r e n d  c u r v e s  and t o  p r e d i c t  when c e h a h l 1 1 1 a t  Ion 
o f  the  pavement w i l l  t e  r e q u i r e d .

CPOfP FPev .
E n g in e e r i n g  s o c i e t i e s  L l h r a r v ;  195 F a s t  a l t h  S t r e e t ;  New Yoi New Y o r k ;  1H017

f.CPPf FMENTAf M3?*:
Dr o c e e d |p o s  o f  th e  19 th Pav tno  C o n f e r e n c e ,  h e ld  a t  th e  
u n i v e r s i t y  o f  hew * e x | c o ,  a i t u q u e r q u e ,  J a n u a ry  7-**, n e i .
E n g in e e r i n g  I n d e x ;  f i x s j o i n o i  ) i
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P ER FO R M IN G  AGFNCY :
V i r q i n i a  P o l v t e c h r i c  I n s t i t u t e  r. S t a t e  U n i v e r s i t y ;  D e p a r t m e n t  

o f  C i v i l  F n q i n e e r i n q ;  D e D a r t m e n ; .  o f  A e r o s p a c e  a n d  O c e a n  
E n g i n e e r i n ' ? ;  F i la ck sbu rq,  V i . q i n i a ;  2 d 0 6 1 ;  (J568

I N V E S T !  GA'rOR :

H o h e i k a , . A G ;  A s s o c i a t e  P r o f e s s o r ;  *(703 ) 061-7(107

F U N D I N G  A G E N C Y :

V i r g i n i a  De na rtr aen t o f  H i o h w a y s  a n d ^ T r a n s p o r t a t i o n ;  D i v i s i o n  

o f  M o t o v  V e h i c l e s ;  2 2 2 0  W e s t  B r o a d  S t r e e t ;  R i c h m o n d ,  
v i r q i n i a ;  2 3 2 2 0
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T h e  o b i e c t i v e  is t o  e s t i m a t e  t h e  n e e d e d  r e v e n u e s  t o  m e e t  
t h e  H i q h w a y  e x p e n d i t u r e s  in t h e  c o m i n o  d e c a d e  u n d e r  
d i f f e r e n t  e o c i o - e c o n o m i c  c o n d i t i o n s  a n d  t e c h n o l o q i c a l  
d e v e l o o m e n t s  in t h e  C o m m o n w e a l t h  o f  V i r q i n i a .

C I T A T I O N S :

T r a ,  T K
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P o l i c i e s ,  T r a n s p o r t a t i o n  S u p p l i e s  a n d  G a s o l i n e  S h o r t a q e s  
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E x e c  S u m m a r y  8 0 0 8

G o r d o n ,  F
A l t e r n a t i v e  T r a n s p o r t a t i o n  T a x a t i o n  P o l i c i e s  V o l u m e  I 
V i r q i n i a  D i v i s i o n  o f  M o t o r  V e h i c l e s

ROOO
T r a n ,  T K ;  Y o u n q ,  Sfl; F a u l k n e r ,  T ;  Reerivin, D A  

Impact.3 o f  T r a n s p o r t a t i o n  s u p p l y  a n d  G a s o l i n e  S h o r t a q e s  
o n  V i r q i n i a  G a s  T a x  R e v e n u e s ,  V o l u m e  TI 
V i r q i n i a  D i v i s i o n  o f  M o t o r  V e h i c l e s
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E F F E C T I V E N E S S  OF A  L I G H T E D ,  A N I M A T E D  D E E R  C R O S S I N G  S I G N  

Pojar, TiH

J o u r n a l  o f  W i l d l i f e  M a n a g e m e n t ;  W i l d l i f e  S ociety; S u i t a  S- 1 7 6 ,  
3 9 0 0  W i s c o n s i n  A v e n u e ,  NW; W a s h i n g t o n ,  D . C . ; 2 0 0 1 6

V39 N 1 ; J a n  75; p p  37-91

Two l i g h t e d ,  a n i m a t e d  d e e r  c r o s s i n g  s i g n s  w e r e  i n s t a l l e d  
a d j a c e n t  to  S t a t e  H i g h w a y  Q2 s o u t h  o£ G l e n w o o d  S p r i n g s ,  
C o l o r a d o ,  d e l i n e a t i n g  a 1 . 6 1 k m  (1-mile) s e g m e n t  of h i g h w a y  
w h e r e  d e e r - v e h i c l e  a c c i d e n c s  f r e q u e n t l y  o c c u r r e d .  C r o s s i n g s  
per k i l l  r a t i o s  w e r e  n e a r l y  i d e n t i c a l  w i t h  the s i g n s  o f f  
(56.5:1) a n d  w i t h  the s i g n s  o n  (56.9:1). W h e n  the m o t o r i s t  
wa s  p r e s e n t e d  w i t h  e v i d e n c e  t h a t  a d a n g e r  e x i s t e d  (i. i., 
d e e r  c a r c a s s e s  in e m e r g e n c y  l a n e ) , t h e  r e s p o n s e  was m u c h  
g r e a t e r  t h a n  w h e n  th e y  w e r e  m e r e l y  w a r n e d  (via the d e e r  
c r o s s i n g  sign) ot a p o t e n t i a l  d a n ger. W i t h  e v i d e n c e  of 
da n g e r ,  t h e  r e s p o n s e  w a s  t h e  s a m e  r e g a r d l e s s  of  w h e t h e r  o r  
not the w a r n i n g  s i g n s  w e r e  on. M o t o r i s t s '  r e s p o n s e  in t h e  
f o r m  ot s p e e d  r e d u c c i o n  a n d / o r  i n c r e a s e d  a w a r e n e s s  w a s  n o t  
s u f f i c i e n t  to a _ £ e c t  t h e  c r o s s i n g s  p e r  ki l l  ratio. S i n c e  
t h e s e  l i g h t e d ,  a n i m a t e d  s i g n s  w e r e  n o t  e f f e c t i v e  i n  r e d u c i n g  
the n u m b e r  of d e e r - v e h i c l e  a c c i d e n t s ,  i t  s e e m s  r e a s o n a b l e  to 
a s s u m e  t h a t  c o n v e n t i o n a l  d e e r  c r o s s i n g  s i g n s  a r e  n o t  
e f f e c t i v e  e i t her. H o w e v e r ,  in a r e a s  w h e r e  d e e r - v e h i c l e  
a c c i d e n t s  a r e  e s p e c i a l l y  n u m e r o u s ,  w a r n i n g  s i g n s  m a y  be 
u s e f u l  f o r  p u b l i c  r e l a t i o n s  a n d  l i a b i l i t y  r e asons.
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B E H A V I O R A L  R E S P O N S E  O F  M O L E  D E E R  T O  A  H I G H W A Y  U N D E R P A S S

Reed, D F  ^
W o o d w a r d ,  T N
Pojar, T M  i .•

<
J o u r n a l  o f  W i l d l i f e  M a n a g e m e n t ;  W i l d l i f e  S o c i e t y ;  S u i t e  S-1 7 6 ,

3300 W i s c o n s i n  A v e n u e ,  NW; W a s h i n g t o n ,  D . C . ; 2 0 0 1 6

V39 M2; A p r  75; 00 3 6 1 - 3 6 7  *

A c o n c r e t e  b o x  u n d e r p a s s  3.05 x 3 . 0 5  m  (10 feet) a n d  3 0 . 4 8  m  (
(100 feet) l o n g  u n d e r  I n t e r s t a t e  70 i n  w e s t  c e n t r a l  C o l o r a d o
was m o n i t o r e d  f o r  d e e r  u s e  d u r i n g  f o u r  y e a r s  f o l l o w i n g  its
c o m p l e t i o n  i n  e,;.rly• 1970. A  s e a s o n a l  m e a n  o f  345. 1 (
p l u s  o r  m i n u s  13J.0 (50) m u l e  d e e r  ( O d o c o i l e u s  h a m i onus)
p a s s e d  t h r o u g h  the s t r u c t u r e  w h e n  m o v i n g  to o r  f r o m  t h e i r
somr..ar range. A  v i d e o  t i m e - l a p s e  s u r v e i l l a n c e  s y s t e m  (
r'; o r d e d  b e h a v i o r a l  r e s p o n s e s  d u r i n g  f o u r  m i g r a t i o n  p e r i o d s ,  
s p r i n g - s u m m a r  a n d  Jail in 1972 a n d  1973. O n  the b a s i s  of
v i d e o  ta p e  p l a y b a c k  o f  4 . 4 5 0  a p p r o a c h e s  a n d  1,739 e n t r a n c e s ,  (
d e e r  d i s p l a y e d  t h r e e  b a s i c  o v e r t  r e s p o n s e s :  l o o k - u p ,  
t a i l - u p ,  a n d  m u z z l e - t o - g r o u n d -  The f r e q u e n c y  of t h e
l o o k - u p  r e s p o n s e  was i n d i c a t i v e  of the r e l u c t a n c e  o f  the (
a n i m a l s  to go t h r o u g h  a s t r u c t u r e  of this s i z e  and 
c h a r a c t e r .  T h e  u n d e r p a s s  was s u c c e s s f u l  in p e r m i t t i n g
a b o u t  61 p e r c e n t  of t h e  l o c a l  d e e r  p o p u l a t i o n  to m i g r a t e  (
s a f e l y  u n d e r  t h e  h ighway. / A u t h o r /
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A N A L Y S I S  O F  R O A D  A C C I D E N T S
U N  A N A L I S I S  D E  L O S  A C C I D E N T E S  D E  T R A N S I T O

B a n d s 1, E 
Yanoz, J

D e c i m o  C o n c u r s o  d a  T r a b a j o s s o b r e  Tetr.as Vial e s ;  M i n i s t e r i o  de 
D b r a s  P u b l i c a s ; C/7 Nutusro 1175, La Plato; B u e n o s  Aires; 
A r g e n t i n a

N34; Corif Paper; O c t  68; p p  •'<7-73; 16 Fig.; 12 Tab.; 
S p a n i s h

400 a c c i d e n t s  w h i c h  o c c u r r e d  in b u e n o s  a i r e s  d u r i n g  1967 an.1 
w h i c n  r e p r e s e n t  4 Oil o f  the t o t a l  n u m b e r  o f  a c c i d e n t s  a r e  
a n a l y z e d  in d e t a i l .  T h e  a n a l y s i s  is d i v i d e d  as follows: 
m o n t h l y ,  u a i l y  a n d  h o u r l y  d i s t r i b u t i o n  of a c c i d e n t s  a n d  
c a s u a l t i e s ,  c l a s s i f i c a t i o n  of a c c i d e n t s  p e r  types, m a i n  
f a c t o r s  r e c u r r i n g  in t h e s e  a c c i d e n t s ,  a n d  e c o n o m i c  
e v a l u a t i o n  of the latter. It  w a s  f o u n d  th a t  the m a i n  c a u s e s  
of a c c i d e n t s  were: t h e  h u m a n  f a c t o r  ( d r iver o r  pedestrian) 
w h i c n  a c c o u n t e d  ror 84S o f  a c c i d e n t s ;  the r o a d  for 9* and 
t h e  v e h i c l e  7ft. A m o r e  d e t a i l e d  s t u d y  s h o w e d  t h e  f o l l o w i n g  
r e s u i t s :  d r i v e r / p e d e s t r i a n  factor: e x c e s s  s p e e d  (2ft) , 
c a r e l e s s n e s s  (53%) , d r u n k e n n e s s  (3%) , o t h e r  c a u s e s  24ft; road 
factor: w e t  r o a d  (43ft), b a d  w e a t h e r  c o n d i t i o n s  (27ft), bad 
roa.d c o n d i t i o n s  (11ft), bad v i s i b i l i t y  c a u s e d  b y  v e g e t a t i o n  
o r  o o s t r u c t i o n  (Oft), a n i m a l s  r o a m i n g  o n  t h e  r o a d  (7ft), 
d e f e c t i v e  s h o u l d e r s  (3ft), o t h e r  c a u s e s  (7ft); v e h i c l e  factor: 
l i g h t i n g  d e f e c t s  (33ft), d e f e c t i v e  b r a k e s  (19ft), p u n c t u r e s  
(5ft), o t h e r  m e c h a n i c a l  f a u l t s  (Oft). The n u m b e r  of the 
c o v e r i n g  a b s t r a c t  is I R R D  A b s t r a c t  No. 100034.
/ T R R L /

T r a n s p o r t  and R o a d  R e s e a r c h  L a b o r a t o r y ;  I R R D  100335
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E F F E C T S  O F  M U L T I P L E  L A N D  U S E  P R A C T I C E S  O N  BIG G A M E  
H A B I T A T  5 B E H A V I O R  IN T H E  C E N T R A L  R O C K Y  M O U N T A I N S

P E R F O R M I N G  A G E N C Y :
W y o m i n g  U n i v a r s i t y ;  L a r a m i e ,  W y o m i n g ;  82071 ; FS R:-l

I N V E S T I G A T O R :
Wa rd, A L

F U N D I N G  AGENCY:
D e p a r t m e n t  of A g r i c u l t n r e ; I n d e p e n d e n c e  A v e n u e ,  B e t w e e n  1 2 t h  

a n d  1 4 t h  S t r e e t s ,  SW; W a s h i n g t o n ,  D.C.; 202 5 3 ;  R M - 1 3 0 4

A S - A c t i v e ;  R D - J u n  80; S D - N o v  68; D C - N o v  81 EST
D e t e r m i n e  the e n v i r o n m e n t a l  i m p a c t s  a n d  the 
i n t e r r e l a t i o n s h i p s  of m a j o r  l a n d  u s e  p r a c t i c e s  on the 
s p e c t r u m  of h a b i t a t s  e s s e n t i a l  f o r  o p t i m u m  e l k  a n d  o t h e r  
bi g  g a m e  p o p u l a t i o n s .  D e t e r m i n e  p a t t e r n s  o f  e l k  b e h a v i o r  
a n d  m o v e m e n t s  f o l l o w i n g  h a r v e s t  a n d  a c t i v i t i e s  r e l a t e d  to 
increase** h u m a n  i n g r e s s ,  s t u d i e s  w i l l  b e  m a d e  of p l a n t  
s u c c e s s i o n  on h a r v e s t e d  a r e a s  o f  v a r i o u s  ages, s i l v i c u l t u r a l  
s y s t e m s ,  a n d  site: c o n d i t i o n s .  T h e  e f f e c t s  of i n c r e a s e d  
n u m b e r s  o f  p e o p l e  on  t h e  g a m e  p o p u l a t i o n s  w i l l  be 
e v a l u a t e d .  A l s o  t h e  b e h a v i o r a l  c h a r a c t e r i s t i c s  of big g a m e  
i n  trie v i c i n i t y  of r o a d  s y s t e m s  of v a r i o u s  s t a n d a r d s  w i l l  
be m o n i t o r e d  t h r o u g h  he u s e  of r a d i o  t e l e m e t r y  a n u  t i m e  
l a p s e  p h o t o g r a p h y .  P r e -  a n d  p o s t - c o n s t r u c t i o n  s i t u a t i o n s  
w i l l  be e v a l u a t e d  in  c o n j u n c t i o n  w i t h  v a r i o u s  p r a c t i c e s  to 
m i t i g a t e  u n f a v o r a b l e  e f f e c t s  of the r o a d  d e v e l o p m e n t s .  Elk 
b e h a v i o r  i n  r e l a t i o n  to t i m b e r  h a r v e s t  o p e r a t i o n s  in S o u t h -  
c e n t r a l  W y o m i n g  w a s  s t u d i e d  u s i n g  t e l e m e t r y ,  t i m e - l a p s e  
p h o t o g r a p h y  a n d  fecal a n d  t r a c k  c o u n t s .  E l k  p r e f e r r e d  to b e  
at l e a s t  o n e - h a l f  m i l e  f r o m  h a r v e s t  a n d  c l e a n - u p  o p e r a t i o n s .  
E l k  c a n  b e  e x p e c t e d  to m o v e  b a c k  to a h a r v e s t  s i t e  w i t n i n  
t h r e e  w e e k s  a f t e r  h u m a n s  leave. T r a f f i c  o n  F o r e s t  S y s t e m s  
r o a d s  h a s  l i t t l e  e f f o r t  o n  e l k  a c t i v i t y ,  e s p e c i a l l y  b e y o n d  
300 ya r d s .  Resident p o p u l a t i  ns of m u l e  d e e r  are l i v i n g  
a d j a c e n t  to  t h e  h e a v y  t r a f f i c  o n  1 - 0 0  n e a r  L a r a m i e ,  W y o m i n g .  
In o t h e r  a r e a s  d e e r  m i g r a t e  a c r o s s  1 - 8 0  to m o v e  f r o m  
s u m m e r  to w i n t e r  r a n g e s .  A v a i l a b l e  u n d e r p a s s e s  a r e  n o t  
b e i n g  u t i l i z e d  a n d  h i g h w a y  a c c i d e n t s  a r e  c o m m o n .  P r o n g h o r n  
a n t e l o p e  a r e  k e p t  o f f  1- 9 0  w h e r e  r i g h t - o f - w a y  f e n c e s  a r e  i n  
g o o d  s h a p e  arid s n o w  has n o t  d r i f t e d ,  c r e a t i n g  a b r i d g e  
for the a n t e l o p e .  A n t e l o p e  are n o t  u s i n g  u n d e r p a s s e s .  1-80 
a c t s  as a b a r r i e r  for elk a l t h o u g h  t h e y  a r e  s e e n  r e g u l a r l y  
w i t h i n  300 yards.

C I T A T I O N S :
Ward, \L
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E f f e c t s  o f  T i m b e r  H a r v e s t  o n  M u l e  D e e r  a n d  Elk 
Proc. 1 3 t h  R o c k y  M o u n t a i n  I n d u s t r i e s  C o n f ,  W y o m i n g

75

W a r d ,  AL; D i e m ,  XL; W e e k s ,  R W  
T h e  I m p a c t  of  S n o w  o n  E l k
F i n a l  R e p o r t  of the M e d i c i n e  B o w  E c o l o g y  P r o j e c t ,  U of W 
380 pp, F i g s .  75

C u p a l , JJ; W a r d ,  AL; K e e k s ,  R W
A  R e p e a t e r  T y ^ e  B i o t e l e m e t r y  S y s t e m  f o r  U s e  o n  W i l d  
Big G a m e  A n i  iis
11th A n n  R o c  y Mfcn B i o e n g  S y m p - I n t l  I S A  B i o m e d  S c i  S y m p  
8 PP/ Vpl. J 7 4 0 4

H i l l e r ,  PK; C u p a l ,  JJ; K e e k s ,  RW; W ard, A L  
A n  A u t o m a t i c  W i l d l i f e  T r a c k i n g  S y s t e m
1 1th A n n  R o c k y  M t n  B i o r n g  S y m p - I n t l  I S A  B i o m e d  S c i  S y m p  
4 pp. Vol. 10 7404

C u r r e n t  R e s e a r c h  I n f o r m a t i o n  S e r v i c e ;  C R I S  0 0 1 8 5 6 3
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D EER-CA R ACCIDENTS IN  SOUTHERN M ICHIGAN

A l l e n ,  RE; M i c h i g a n  U n i v e r s i t y ,  A n n  A r b o r  
M c C u l l o u g h ,  DR; M i c h i g a n  U n i v e r s i t y ,  A n n  A r b o r

J o u r n a l  of  W i l d l i f e  M a n a g e m e n t ;  W i l d l i f e  S o c i e t y ;  S u i t e  S - 1 7 6 ,  
3 9 0 0  W i s c o n s i n  A v e n u e ,  NW; W a s h i n g t o n ,  D . C . ; 2 0 0 1 6

V 40 M2; A y r  76; p p  3 1 7 - 3 2 5 ;  Fi g s . ;  T~ )s. ; 20 Ref.

C o l l i s i o n s  of ca r s  w i t h  w h i t e - t a i l e d  d s e r  { O d o c o i l e u s  
v i r g i n i a n u s )  w e r e  s t u d i e d  in s o u t h e r n  M i c h i g a n  i n  1966 a n d  
1967. M o s t  o f  the 2 , 5 6 6  a c c i d e n t s  s t u d i e d  o c c u r r e d  at d a w n ,  
dusk, o r  a f t e r  d a r k  w i t h  p e a k s  at s u n r i s e  a n d  2 h o u r s  a f t e r  
s u n s e t .  A c c i d e n t s  w e r e  h i g h e s t  o n  w e e k e n d s  w h a n  e v e n i n g  
t r a f f i c  w a s  g r e a t e s t .  A  l o w  s e a s o n a l  p e a k  in c o l l i s i o n s  
o c c u r e d  ir: M a y  a n d  a h i g h  one i n  N o v e m b e r . . S e x  r a t i o  o f  t h e  
a n n u a l  k i l l  w a s  p r e d o m i n a t e l y  f e m a l e ,  b u t  i t  s h i f t e d  i n  
f a v o r  o f  m a l e s  d u r i n g  s e a s o n a l  peaks. C a u s e s  o f  t h e  p e a k s  
s e e m e d  to b e  p r i m a r i l y  r u t t i n g  a c t i v i t i e s ,  w i t h  h u n t e r  
d i s t u r b a n c e  a n d  f o o d  of l e s s e r  i m p o r t a n c e .  A c c i d e n t s  kere. 
r e l a t e d  to h a b i t a t  t y p e  a p p r o x i m a t e l y  a c c o r d i n g  to the 
p r e v a l e n c e  of the type. A c c i d e n t s  w e r e  m o s t  c o m m o n  at 
s p e e d s  o f  3 0 - 9 5  k m / h  (50-59 mph) r a n d  the d e e r  w a s  k i l l e d  i n  
92 p e r c e n t  ot the a c c i d e n t s .  H u m a n  i n j u r i e s  o c c u r r e d  in 
l e s s  t h a n  4 p e r c e n t ,  a n d  m o s t  r e s u l t e d  f r o m  s e c o n d a r y  
c o l l i s i o n s .

H i g h w a y  S a f e t y  R e s e a r c h  I n s t i t u t e ;  H S R I - 3 5 5 1 1
N a t i o n a l  S a f e t y  C o u n c i l ,  S a f e t y  R e s e a r c h  I n f o  S e rv; 7 7 0 6 5 3 J
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H I G H W A Y  F E N C E S  A S  V E H I C L E - D E E R  C O L L I S I O N  D E T E R R E N T S

B e i l i s ,  E D  
G r a v e s ,  K3, I I I

P e n n s y l v a n i a  S t a t e  U n i v e r s i t y ,  U n i v e r s i t y  Park; I n s t i t u t e  for 
R e s e a r c h  o n  L a n d  and W a t e r  R e s o u r c e s ;  U n i v e r s i t y  Park, 
P e n n s y l v a n i a ;  16802; 432-41 (3502)

F i n a l  R p t . ; ttF H K A - P A - 7 4 - 9 ; J u n  76; 26 pp

F T - C o n t r a c t ;  C N - 5 3 0 2 5

A s u r v e y  of h i g h w a y  f e n c i n g  a l o n g  I n t e r s t a t e  80 i n  C e n t r e  
C o u n t y  s h o w e d  t h a t  7 1/2 foot, type 3 - m o d i f i e d  f e n c e  h a s  
l i t t l e  v a l u e  a s  a v e h i c l e - d e a r  c o l l i s i o n  d e t e r r e n t ;  m a n y  
d e e r  c r a w l  u n d e r  t h e  f e n c e  to the p l a n t e d  r i g h t - o f - w a y  a n d  
a b u n d a n c e  of ga p s  u n d e r n e a t h  p r o v i d e s  for e a s y  p e n e t r a t i o n .  
F r o m  D e c e m b e r  1974 t h r o u g h  M a r c h  1976 a .mbers a n d  p o s i t i o n  
of d e e r  w e t e  o b s e r v e d  f r o m  a v e h i c l e  d r x v e n  a l o n g  6 m i l e s  o f  
1- 8 0  a t  ni g h t .  B i m o d a l  p a t t e r n s  of a b u n d a n c e  w e r e  found, 
d e e r  w e r e  m o s t  n u m e r o u s  i n  s p r i n g  a n d  fall; of 2577 d e e r  
s i g h t i n g s ,  7 4 .5» w e r e  o n  the h i g h w a y  si d e  a n d  2 5 .5% on the 
far s i d e  of t h e  fence. C o m p a r i s o n s  b e t w e e n  a c o n t r o l  a r e a  
(north s i d e  of highway) w h e r e  the f e n c e  w a s  u n m o d i f i e d  a n d  
t e s t  a r e a s  (south side) w h e r e  ga p s  u n d e r n e a t h  w e r e  p l u g g e d  
a n d / o r  t o p  f i v e  w i r e s  r e m o v e d  or r e p a i r e d  s h o w e d  t h a t  the 
c r i t i c a l  w e a k n e s s  xii t h e  f e n c e  is the u n d e r s i d e  b u t  a l s o  
t h a t  l a r g e  n u m b e r s  of d e e r  c r o s s  a f u l l y  r e p a i r e d  fence.
O n l y  6 d e e r  w e r e  r e p o r t e d  k i l l e d  l u r i n g  the 16 m o n t h s  o f  
s t u d y  a n d  no live d e e r  w e r e  s e e n  o n  t h e  h i g h w a y ;  t h e s e  
r e s u l t s ,  r e l a t i v e  to p r e v i o u s  f i n d i n g s  b e g i n n i n g  i n  1967, 
s t r o n g l y  s u g g e s t  t h a t  h i g h  t r a f f i c  v o l u m e  p r e v e n t s  d e e r  f r o m  
v e n t u r i n g  o n t o  t h e  h i g h w a y ,  th u s  r e d u c i n g  c o l l i s i o n s .

O R D E R  FROM;
N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  52 0 5  P o r t  R o y a l  R oad; 

S p r i n g f i e l d ,  V i r g i n i a ;  22161; P B 2 6 4 0 7 5 / A S

F e d e r a l  H i g h w a y  A d m i n i s t r a t i o n  
N a t i o n a l  T e c h n i c a l  'Information S e r v i c e
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E F F E C T S  O F  K I S H W A Y  C O N S T R U C T I O N  A N D  U S E  O N  B I G  G A M E  
P O P U L A T I O N S

W a r d ,  A L  
C u p a l ,  JJ  
G o o d w i n ,  G A  
M o r r i s ,  HD

R o c k /  M o u n t a i n  F o r e s t  & R a n g e  E x p e r i m e n t  S t a t i o n ;  C o l o r a d o  
S t a t e  U n i v e r s i t y ,  240 W e s t  P r o s p e c t  S t r e e t ;  F o r t  C o l l i n s ,  
C o l o r a d o ;  00521; F U A - 3 - 1 - 1 5 1 7  

F e d e r a l  H i g h w a y  A d m i n i s t r a t i o n ;  400 7 t h  S t r e e t ,  SW; 
W a s h i n g t o n ,  D . C . ; 20590

F i n a L  R p t . ; ftF H W A / R D - 7 6 - 1 7 4 ;  M a r  76; 101 p p

F U N D I N G  A G E N C Y :
F H W A  C o d e  E-0231

FT-Cor.tract; C N - P . O .  3 - 1 - 1 5 1 7

P r o n g h o r n  a n t e l o p e ,  m u l e  d e e r ,  a n d  e l k  a r e  a f f e c t e d  by 
r i g h t - o f - w a y  f e n c e s  a n d  h i g h w a y  t r a f f i c .  A t  l e a s t  153 
a n t e l o p e ,  561 m u l e  deer, a n d  10 e l k  h a v e  b e e n  k i l l e u  t h r o u g h  
v e h i c l e  a c c i d e n t s  a l o n g  a 5 5 - m i l e  s e c t i o n  of 1- 0 0  w e s t  of 
L a r a m i e ,  W y o m i n g ,  d u r i n g  a 5 . 5 - y e a r  p e r i o d .  S i n c e  a n t e l o p e  
a r e  r e l u c t a n t  to j u m p  f e n c e s  a n d  u s e  u n d e r p a s s e s ,  1 - 0 0  is a 
b a r r i e r  a n d  t h e  h e r d s  a r e  m a n a g e d  a c c o r d i n g l y .  A n t e l o p e  c a n  
be k e p t  o f f  t h e  h i g h w a y  by m a i n t a i n i n g  g o o d  wove?: w i r e  
f e n c e s  a n d  p r e v e n t i n g  s n o w  f r o m  d r i f t i n g  o v e r  the 
r i g h t - o f - w a y  fence. M u l e  d e e r  j u m p  r i g h t - o f - w a y  f e n c e s ,  b u t  
car; ue forr.od to use u n d e r p a s s e s  by  u s i n g  d e e r - p r o o f  
f e n c i n g .  P o t h  r e s i d e n t  a n d  m i g r a t o r y  m u l e  d e e r  a r e  a f f e c t e d  
by r o a d s  a n d  traffic. P r o p e r  m a n a g e m e n t  s h o u l d  p r o v i d e  s a f e  
d e e r  c r o s s i n g s  th u s  i n c r e a s i n g  t h e  s a f e t y  o f  t h e  h i g h w a y  
user. S i n c e  e l k  a r e  large, t h e y  p r e s e n t  a g r e a t e r  h a z a r d  to 
m o t o r i s t s ,  a n d  s h o u l d  b e  d i s c o u r a g e d  f r o m  c r o s s i n g  h i g h w a y s  
hy p r o p e r  f e n c i n g  a n d  r o a d  l o c a t i o n .  N e w  t e c h n i q u e s  u s i n g  
h e a r t - r a t e  t e l e m e t r y  s h o w s  g r e a t  p o t e n t i a l  f o r  use in 
f u r t h e r  s t u d i e s  of a n i m a l  o e h a v i o r  in r e l a t i o n  to the e v e r  
i n c r e a s i n g  a c t i v i t i e s  of man.

O R D E R  FROM:

M a t r o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  5 2 0 5  P o r t  R o y a l  R o ad; 
S p r i n g f i e l d ,  V i r g i n i a ;  221 6 1 ;  P 3 - 2 6 4 6 3 3 / 9 S T

N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  u 7 7 1 2
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T H E  A N I M A L  A C C I D E N T  P R O J E C T  
V I L T Q L Y C K S P R O J E K T E T

P e t e r s o n ,  BE 
Imre, E

N a t i o n a l  S w e d i s h  R o a d  A d m i n i s t r a t i o n ;  F a c k  S - 10220; S t o c k h o l m  
12; S w e d e n

M o n o g r a p h ;  ^ R e p o r t  No 16; 76; 10 pp; 1 Fig.; S w e d i s h

T h i s  r e p o r t  is i n c l u d e d  as  n u m b e r  12 in  a s e r i e s  of w o r k  <ig 
r e p o r t s  w i t h i n  the an i m a l  a c c i d e n t  p r o j e c t .  T h e  p u b l i c a t i o n  
i s  a s i t u a t i o n  r e p o r t  b r i e f l y  d e a l i n g  w i t h  the b a c k g r o u n d ,  
t h e  r e s u l t s  a n d  the f u t u r e .  T h e  r e s u l t s  c o n t a i n  s t a t i s t i c a l  
a c c i d e n t  a n a l y s i s ,  s t u d y  o f  e x i s t i n g  m e a s u r e s  and n e w  
m e a s u r e s .  / T R R L /

N a t i o n a l  S w e d i s h  R o a d  G T r a f f i c  R e s e a r c h  I n s t i t u t e  
T r a n s p o r t  a n d  Road R e s e a r c h  L a b o r a t o r y ;  I R R D  2 2 5 6 7 5
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(
T E S T S  W I T H  E L E C T R I C A L  G A M E  P R E S E R V E S  D U R I N G  1 9 7 5 - 7 6  
F O S R S O E K  M E D  V I L T  S T A E N G S 2 L  TiTP N I T R O — N O B E L  E L S T A E N G S E L  I 

( D - L A E N  A A R  1 9 7 5 - 7 6  ,

N a t i o n a l  S w e d i s h  Road A d m i n i s t r a t i o n ;  Fr ak S - 1 0 2 2 0 ;  S t o c k h o l m  .: '■
( 12; S w e d e n

I n t r m  P p t . ;  S N R  19; 77; 15 pp; 4 F i g . ;  5 Tab.; 1 Phot.;
( S w e d i s h  (

E l e c t r i c a l  f e n c e s  w e r e  t e s t e d  a s  g a m e  p r e s e r v e s  on r o a d s  i n  
{ # S w e d e n  f o r  1.5 years. T h e  p u r p o s e  w a s :  (-) to  s t u d y  (

d i f f e r e n t  t y p e s  of u p r i g h t s  a n d  n u m b e r  of w i r e s  a n d  t h e i r  
p o s i t i o n /  (2) to o b t a i n  a v a l u e  of m a n a g e m e n t  safety, (3) to 

( d e t e r m i n e  c o n s t r u c t i o n  a n d  m a n a g e m e n t  c o s t s ,  a n d  (4) to (
s t u d y  the e f f e c t  on  a n i m a l  a c c i d e n t s .  O f  the t y p e s  t e s t e d  a 
130 c m  h i g h  f e n c e  w i t h  5 w i r e s  on  p r e s s u r e  i m p r e g n a t e d  

f u p r i g h t s  of w o o d  (space 6 M) h a s  p r o v e d  t h e  best. T h e  (
c o n s t r u c t i o n  c o s t s  h a v e  b e e n  low. M e c h a n i c a l  w e a r  an 
s o i l i n g  f r o m  the ro a d  ha\-» c r e a t e d  s o m e  p r o b l e m s .  I.

( p a r t i c u l a r  t h e  w i r e  (a l a m i n a t e d  band) h a s  b e e n  damag^. (
T h e r e  w e r e  no a n i m a l  a c c i d e n t s  a f t e r  t h e  e r e c t i o n  of the 
fence. A t  p r e s e n t  a n e w  w i r e  w i t h  an e x p e c t e d  e n d u r a n c e  o f  

{ 5 to 7 y e a r s  i s  b e i n g  tested. (
/ T R E L /

( N a t i o n a l  S w e d i s h  R o a d  £ T r a f f i c  R e s e a r c h  I n s t i t u t e  I
T r a n s p o r t  a n d  Ro a d  R e s e a r c h  L a b o r a t o r y ;  I R R D - 2 2 6 3 0 4
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W I R E  N E T  F E N C E S  
N A E T S T A E N G S F L

A l m k v i s t ,  3

S t o c k h o l m  U n i v e r s i t y ,  S w e d e n ;  Z o o i o g i s k a  I n s t i t u t i o n e n ,  
R a a d m a n s g a t a n  70A; S - 1 1 3 8 5  S t o c k h o l m ;  S w e d e n

M o n o g r a p h ;  ^ R e p o r t  Mo. 11; 30 A p r  76; 13 pp; 3 Fig.; 2 T a b . ;  
Pho t . ;  4 Ref.; S w e d i s h

T h i s  r e p o r t  r e v i e w s  the a b i l i t y  of c l o v e n - f o o t e d  a n i m a l s  t o  
p a s s  v a r i o u s  t y p e s  of w i r e  n e t  f e n ces^ F u r t h e r m o r e  a c c i d e n t  
s t a t i s t i c s  of fenced r o a d s  a r e  p r e s e n t e d .  T a k i n g  this as A 
b a s i s ,  r e c o m m e n d a t i o n s  f o r  f e n c e  d e s i g n  a r e  given. / T R R L /

T r a n s p o r t , a n c  R o a d  R e s e a r c h  L a b o r a t o r y ;  I R R D  2 3 1 0 1 3  
N a t i o n a l  S w e d i s h  Road £ T r a f f i c  R e s e a r c h  I n s t i t u t e
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T H E  E F F E C T I V E N E S S  O F  D E E R  F L A G G I N G  M O D E L S  A S  D E T E R R E N T S  T O  
D E E R  E N T E R I N G  H I G H W A Y  R I G H T S - O F - W A Y

G r a v e s ,  H B  
B e i l i s ,  E D

P e n n s y l v a n i a  S t a t e  U n i v e r s i t y ,  U n i v e r s i t y  Park; I n s t i t u t e  f o r  
R e s e a r c h  o n  L a n d  and W a t e r  R e s o u r c e s ;  U n i v e r s i t y  Park, 
P e n n s y l v a n i a ;  15802; 4 3 2 - 4 1  (3772)

F i n a l  R p t . ;  £FIlWA-PA-73-12; J u n  73; 21 pp

F U N D I N G  A G E N C Y :
F E W A  C o d e  E - 0 3 2 8

F T - C o n t r a c t ;  C N - 5 5 1 0 8

T o  d e t e r m i n e  w h e t h e r  r e a r - v i e w  s i l h o u e t t e  m o d e l s  of d e e r  
w i t h  r a i s e d - t a i l s  w o u l d  b e  e f f e c t i v e  i n  k e e p i n g  d e e r  off 
p l a n t e d  i n t e r s t a t e  h i g h w a y  r i g h t s - o f - w a y ,  s u c h  models w e r e  
t e s t e d  in f o u r  e x p e r i m e n t s  a l o n g  I n t e r s t a t e  80 i n  C e n t r e  
C o u n t y ,  PA. R e s u l t s  of c o u n t s  of d e e r  in e x p e r i m e n t a l  a n d  
c o n t r o l  a r e a s  o b t a i n e d  f r o m  a m o v i n g  v e h i c l e  o r  e x a m i n a t i o n  
of t r a c k s  t h r o u g h  gaps u n d e r  t h e  f e n c e  r e v e a l e d  t h a t  t h e  
m o d e l s  w e r e  i n e f f e c t i v e  a s  d e t e r r e n t s  to d e e r  g a i n i n g  a c c e s s  
t o  the r i g h t - o f - w a y .  It i s  n o t  r e c o m m e n d e d  t h a t  they be  
u s e d  to r e d u c e  v e h i c l c - d e e r  c o l l i s i o n s -  / F H W A /

O R D E R  FROM:
N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  5 2 0 5  P o r t  R o y a l  R o a d ;  

S p r i n g f i e l d ,  Virginia; 2 2 1 6 1 ;  P13-284422/AS

S U P P L E M E N T A L  NOTE:
S p o n s o r e d  b y  P e n n s y l v n a i a  DOT.

F e d e r a l  H i g h w a y  A d m i n i s t r a t i o n  
N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e
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H I G H W A Y  L I G H T I N G  T O  P R E V E N T  D E E R - A U T O  A C C I D E N T S

R e e d ,  D F  
W o o d a r d /  T N  
3 e c k , ’TD I

C o l o r a d o  D i v i s i o n  of W i l d l i f e ;  5060 B r o a d w a y ;  Gler.wood 
S p r i n g s ,  C o l o r a d o ;  8 1 5 0 1 ;  C D D H - P S R - R - 7 7 - 5

F i n a l  Rpt.; # F H W A - C O - 7 7 - 5 ; S e p  77; 2b p p

F U N D I N G  A G E N C Y :
F E W A  C o d a  E - 0 3 3 1

F T - C o n t r a c t ;  C M - 1473

D e e r  v e h i c l e  a c c i d e n t s  h a v e  b e e n  t h e  c a u s e  of c o n s i d e r a b l e  
p r o p e r t y  d a m a g e  a n d  the l o s s  o f  b i o t i c  r e s o u r c e s .  T h i s  is 
e s p e c i a l l y  t h e  c a s e  i n  r u r a l  a r e a s  in m o u n t a i n o u s  t e r r a i n  
w h e r e  n i g h t t i m e  d r i v e r  v i s i b i l i t y  i s  poor- T h e  p u r p o s e  of 
t h i s  r e s e a r c h  was to d e t e r m i n e  if d e e r - v e h i c l e  a c c i d e n t s  
w e r e  a f f e c t e d  by  f i x e d  h i g h w a y  i l l u m i n a t i o n .  T h i s  was d o n e  
b y  c o m p a r i n g  r e s p o n s e s  of m o t o r i s t s  to d e e r  o n  t h e  h i g h w a y  
a n d  d e e r  r e s p o n s e s  to the m o t o r i s t s ,  w i t h  a n d  without: f i x e d  
ilium.ination. E s t i m a t e d  d e a r  c r o s s i n g s  p e r  k i l l  was 9-7 
p e r c e n t  h i g h e r  w i t h  t h e  l i g h t s  on c o m p a r e d  to l i g h t s  off.
W h e n  a d e e r  s i m u l a t i o n  w a s  p r e s e n t  u n d e r  l i g h t e d  c o n d i t i o n s  
m e a n  v e h i c l e  s p e e d s  d e c r e a s e d  b y  13.9 k m  (8.6 miles) p e r  
h o u r  w i t h  b r a k e  l i g h t s  o b s e r v e d  on 50 . 6  p e r c e n t  of the 
a p p r o a c h i n g  v e h i c l e s .  T h e  R o a d w a y  L i g h t i n g  C o m m i t t e e  (1972; 
r e c o m m e n d s  l i g h t i n g  s t a n d a r d s  b a s e d  o n  m e a n  h o r i z o n t a l  
i l l u m i n a t i o n  a n d  i l l u m i n a t i o n  u n i f o r m i t y  r a t i o s  for 
d i f f e r e n t  r o a d w a y  and a r e a  c l a s s i f i c a t i o n s .  /FKtvA/

O R D E R  FROM:
N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  5 2 8 5  P o r t  R o y a l  Road; 

S p r i n g f i e l d ,  V i r g i n i a ;  22161; P B - 2 8 4 3 1 2 / 6 S T

S U P P L E M E N T A L  N OTE:
S p o n s o r e d  b y  C o l o r a d o  D i v i s i o n  of H i g h w a y s .

F e d e r a l  H i g h w a y  A d m i n i s t r a t i o n  
N a t i o n a l  T e c n n i c a l  I n f o r m a t i o n  S e r v i c e
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H I R E - N E T T I N G  F E N C E S  F O R  G A M E  A C C I D E N T  P R E V E N T I O N  
N A E T S T A E N G S E L  F O E R  V I L T

Ljur.ggv.ist, S

N a t i o n a l  S w e d i s h  R o a d  A d m i n i s t r a t i o n ;  F a c k  S - 10220; S t o c k h o l m  
12; S w e d e n

M o n o g r a p h ;  -fVTU I n t e r n r p t  23; Apr 78; 8 p.; 8 Fig.; 2 Tab.; 
S w e d i s h

T h i s  r e p o r t  d e a l s  w i t h  the t e c h n i c a l  a n d  g e o m e t r i c  d e s i g n  of 
w i r e - n e t t i n g  f e n c e s  for t h e  p r e v e n t i o n  of a c c i d e n t s  
i n v o l v i n g  w i l d  a n i m a l s .  D e t a i l s  of f e n c e s ,  n e t t i n g s ,  p o s t s ,  
stays and a s s e m b l y  a r e  p r e s e n t e d .  F i n a l l y ,  the i n s t a l l a t i o n  
p r o c e d u r e  is  d e s c r i b e d .

T r a n s p o r t  and R o a d  R e s e a r c h  L a b o r a t o r y ;  I P R D - 2 3 4 4 0 2  
N a t i o n a l  S w e d i s h  Ro a d  S T r a f f i c  R e s e a r c h  I n s t i t u t e
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T H E  A N I M A L  A C C I D E N T  P R O J E C T .  P A R T  2. . S I T U A T I O N  R E P O R T  
S E P T E M B E R  1978
V T L T D L Y C K S P R O J E X T E T  2. L A E G E S R A P P O R T  S E P T  1978

A l m k v i s t ,  B 
A n d r 2 , T  
E k b l o m ,  S 
A a b e r g ,  L 
R e m p l e r ,  S - A

N a t i o n a l  S w e d i s h  R o a d  A d m i n i s t r a t i o n ;  F a c k  S - 10220; S t o c k h o l m  
12; S w e d e n

M o n o g r a p h ;  S I n t e r a r a p p o r t  Nr 33; S e p  78; 16 p.; 3 Fig.;
S w e d i s h

A n  a n a l y s i s  of a c c i d e n t s  i n v o l v i n g  m o o s e  a n d  d e e r  s h o w s  t h a t  
7 0 1  of a i l  a c c i d e n t s  o c c u r  in the s u m m e r ,  w i t h  p e a k s  in 
June, a n d  e n d  of S e p t e m b e r  a n d  end of J a n u a r y .  A l m o s t  40;'; 
o c c u r  a t  down- O n  n e w l y  c o n s t r u c t e d  roads, the n u m b e r  of 
a c c i d e n t s  d u r i n g  t h e  f i r s t  y e a r  is a b o u t  2.5 t i m e s  the 
n o r m a l ;  e v e n  a f t e r  t h r e e  years, the n u m b e r  of a c c i d e n t s  is 
t w i c e  that n o r m a l l y  e x p e c t e d .  50£ of a c c i d e n t s  o c c u r  w h e r e  
d i s t a n c e  b e t w e e n  r o a d  a n d  f o r e s t  is 5 M, a n d  o v e r  9 0 ?> w h e r e  
d i s t a n c e  is u p  to 20 M. On  r o a d s  in o p e n  c o u n t r y  l e s s  t h a n  
2 0,7» of a c c i d e n t s  oc c u r .  P e a k s  i n v o l v i n g  m o o s e  a r e  
i n f l u e n c e d  by b e h a v i o u r  o f  t.he c a l v e s .  M e a s u r e s  to 
c o u n t e r a c t  s u c h  a c c i d e n t s  are <1) g a m e  fences; d e e r  u s u a l l y  
c r a w l  u n d e r n e a t h  w h i l e  m o o s e  j u m p  over. W h e r e  f e n c e  
c o n s i s t s  o f  a m e s h  w i t h  s i n g l e  s t r a n d s  above, a n i m a l s  a r e  
o f t e n  i n j u r e d ,  a n d  f e n c e s  s h o u l d  t h e r e f o r e  c o n s i s t  of m e s h  
o v e r  full h e i g h t .  (2)^ gains m i r r o r s ;  t h e s e  a r e  u s e d  
e x t e n s i v e l y ,  arid a n  invesi: lg~a11on of t h e i r  e f f i c a c y  is i n  . 
p r o g r e s s .  (3) c l e a r a n c e  a l o n g  roads; i t  a p p e a r s  t h a t  t h i s  ̂ y ' 
is e f f e c t i v e  in r e d u c i n g  a c c i d e n t s .  N e w  m e a s u r e s  a r e  the 
use of v i s u a l  o r  s m e l l  s i g n a l s ,  a n d  s p e e d  r e s t r i c t i o n s .
D r i v e r  a t t i t u d e  is a l s o  s i g n i f i c a n t .  F u r t h e r  s t u d i e s  a r e  
p l a n n e d .  / T R R L /

T r a n s p o r t  a n d  R o a d  R e s e a r c h  L a b o r a t o r y ;  I R R D  237(>66 
N a t i o n a l  S w e d i s h  R o a d  8 T r a f f i c  R e s e a r c h  I n s t i t u t e
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C O L L I S I O N  O F  V E H I C L E S  W I T H  D E E R  S T U D I E D  U N  P E N N S Y L V A N I A  
I N T E R S T A T E  R O A D  S E C T I O N

B e i lis, ED 
G r a v e s ,  HB

H i g h w a y  R e s e a r c h  News, H w y  Res B o a r d

7 1 ;  No 4 3 ,  py  1 3 - 1 7 ,  8 REF

IN  1963 A N D  1969 T H E  N U M B E R S  O F  W H I T E - T A I L E D  D E E R  
R E P O R T E D  K I L L E D  O N  P E N N S Y L V A N I A  H I G H W A Y S  W E R E  2 1 , 6 0 7  
A N D  2 1 , 246, R E S P E C T I V E L Y .  D E E R - V E H I C L E  C O L L I S I O N S  A L S O  
O F T E N  E N T A I L  E X T E N S I V E  V E H I C L E  D A M A G E  A N D  I N J U R Y  O R  
D E A T H  T O  T H E  H U M A N  O C C U P A N T S .  A  L O N G - T E R M  S T U D Y  HAS 
B E E N  U N D E R T A K E N ,  E M P L O Y I N G  A N  E I G H T - M I L E  S T R E T C H  O F  
1-80, T O  D E T E R M I N E  T H E  A C T I V I T Y ,  B E H A V I O R ,  AND 
M O R T A L I T Y  O F  DEER. P A R A M E T E R S  IN T H E  S T U D Y  A R E  
D E S C R I B E D ,  D A T A  A R E  C I T E D ,  A N D  T E N T A T I V E  C O N C L U S I O N S
a pt : d r a wn .
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“D E E R  C R O S S I N G "  S I G N S  M A Y  P R O V E  V A L U A B L E  I N  R E D U C I N G  
A C C I D E N T S  A N D  A N I M A L  D E A T H S

P o j a r ,  T M  

R e s e i g h ,  T C  

R e e d ,  • D F

H i g h w a y  R e s e a r c h  Nev/s, H w y  Res B o a r d

N 4 6 ;  J a n  72; p p  2 0 - 3 ;  1 F i g ;  2 P h o t ;  1 R e f

A  S E C T I O N  O F  C O L O A D O  H I G H W A Y  W I T H  T H E  H I G H E S T  

F R E Q U E N O :  O F  D E E R  A C C I D E N T S  P E R  M I L E  I N  T H E  S T A T E  W A S  

C H O S E N  F O R  T H E  S T U D Y .  A  R E F L E C T O R I 2 E D  D I A M O N D  S I G N  

W I T H  ;'DESP. X I N G "  III N E O N  L I G H T S  W A S  C O M P A R E D  W I T H  A  

R E F L S C T O R I Z E D  D I A M O N D  W I T H  4 A N I M A T E D  S I L H O U E T T E S  I N  

N E O N  T U B I N G ,  L I T  I N  S E Q U E N C E .  B O T H  S I G N S  R E S U L T E D  I N  A  

S M A L L ,  B U T  S T A T I S T I C A L L Y  S I G N I F I C A N T  R E D U C T I O N  I N  
T R A F F I C  S P E E D S  P A S T  T H E  S I G N .  T H E  S E C O N D  S I G N  A P P E A R E D  

T O  I N I T I A T E ' A  G R E A T E R  R E S P O N S E  O N  T H E  P A R T  O F  T H E  
M O T O R I S T .
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D E E R  M I R R O R S  I N  M I S S O U R I

A m e r i c a n  H i g h w a y s

V51 M l ; J a n  72; p 17

T H E  E F F E C T I V E N E S S  A N D  U S E  O F  D E E R  M I R R O R S  B Y  T H E  
M I S S O U R I  H I G H W A Y  D E P A R T M E N T  A R E  R E P O R T E D L Y  F A V O R A B L E .  
T H E  N U M B E R  O F  D E E R - V E H I C L E  A C C I D E N T S  W E R E  C U T  D O W N  
E N O R M O U S L Y  W H I L E  I N  USE,. T H E  D E V I C E  C O N S I S T S  O F  T W O  
R O U N D  T H R E E  I N C H  M I R R O R S  M O U N T E D  A T  45 D E G R E E  A N G L E S  
A B O U T  F O U R  F E E T  A B O V E  T H E  GROUND. T H E S E  A R E  I N S T A L L E D  
O N  A S T A G G E R E D  S Y S T E M  AT  A B O U T  75 F T  I N T E R V A L S  ON  B O T H  
S I D E S  O F  T H E  H I G H W A Y  D E P E N D I N G  ON T H E  T E R R A I N  B O R D E R I N G  
I’HE H I G H W A Y  A N D  T H E  N U M B E R  O F  D E E R  C R O S S I N G .
H E A D L I G H T S  F R O M  P A S S I N G  C A R S  R E F L E C T  A G A I N S T  T H E  
M I R R O R S  C A U S I N G  L I G H T  T O  F L I C K E R  SH A R P ,  P E N C I L - L I K E  
B E A M S  S T A R T L I N G  T H E  D E E R  A N D  C A U S I N G  T H E M  T O  STOP.
O N C E  T H E  L I G H T  B E A M S  S T O P  F L I C K E R I N G ,  T H E  D E E R  S A F E L Y
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L I G H T E D  D E E R  C R O S S I N G  S I G N S  A N D  V E H I C U L A R  S P E E D

P o j a r ,  T M  
R e ed, DF 
R as iy h , T C

C o l o r a d o  D e p t  N a t u r a l  R e s o u r c e s ;  / D i v  G a m e s ,  F i sh, & P a r k s

I n t e r  Kept; A u g  71; 12 pp

A C O O P E R A T I V E  S T U D Y  D Y  T H E  C O L O R A D O  D I V I S I O N  OF 
H I G H W A Y S  A N D  T H E  C O L O R A D O  D I V I S I O N  DF G A ME, F I S H  A N D  
P A R K S  C O N C E R N I N G  D E E R - V E H I C L E  A C C I D E N T S  W A S  I N I T I A T E D  
I N  1958. T H E S E  A G E N C I E S  A R E  I N  T H E  P R O C E S S  O F  
E V A L U A T I N G  P R O C E D U R E S  A N D  D E V I C E S  T H A T  M A Y  H E L P  R E D U C E  
T H E  N U M B E R  O F  D E E R - V E H I C L E  A C C I D E N T S .  S O M E  O F  T H E  
D E V I C E S  B E I N G  E V A L U A T E D  A R E  T W O  T Y P E S  O F  L I G H T E D  D E E R  
C R O S S I N G  SI G N S .  / A U T H O R /

N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e
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USE DF ONE-WAY GATES BY MULE DEER

Raed, D F  
P o j a r ,  T M  
W o o d a r d ,  T N

J o u r n a l  o f  W i l d l i f e  M a n a g e m e n t  

V 3 3  N1; J a n  74; pp 9 - 1 5

G A T E S  D E S I G N E D  T D  A L L O W  P A S S A G E  O F  M U L E  D E E R  ( O D D C O I L Z U S  
H E M I N 0 U 5 )  I N  O N L Y  O N E  D I R E C T I O N  W E R E  T E S T E D  U N D E R  CCNTROI.L 
A N D  F I E L D  C O N D I T I O N S .  T W O  G A T E  T Y P E S  H A D  S I G N I F I C A N T L Y  
D I F F E R E N T  F R E Q U E N C I E S  O F  USE U N D E R  C O N T R O L L E D  C O N D I T I O N S .  
EIGill G A T E S  OF T H E  T Y P E  D E E M E D  M O S T  E F F E C T I V E  W E R E  
I N S T A L L E D  I N  E I G H T - F O O T  (2.44-M) F E N C E S  A D J A C E N T  TO 
I N T E R S T A T E  H I G H W A Y  70 N E A R  VAIL. C O L O R A D O .  A  T O T A L  O F  553 
P A S S A G E S  W E R E  R E C O R D E D  T H R O U G H  T H E S E  G A T E S  D U R I N G  1 9 7 0 - 7 2  
A N D  96 P E R C E N T  OF T H E S E  W E R E  I N  T H E  O N E - W A Y  D I R E C T I O N  F O R  
W H I C H  T H E  G A T E  W A S  D E S I G N E D .  B A S E D  O N  T R A C K  C O U N T S ,  I T  
W A S  E S T I M A T E D  T H E S E  G A T E S  P E R M I T T E D  A B O U T  223 D E E R  TO 
E S C A P E  T H E  I M M E D I A T E  H I G H W A Y  R I G H T - O F - W A Y .  / A U T H O R /
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M I R R O R S  Q U E L L  D E E R  K I L L  

B e t t e r  R o a d s  

D e c  71; p 6
T H E  M I S S O U R I  H I G H W A Y  D E P A R T M E N T  I S  I N S T A L L I N G  M I R R O R S  

A L O N G  C E R T A I N  S E C T I O N S  OF T H E I R  H I G H W A Y S  I N  A N  A T T E M P T  T O  
C U T  D E E R - V E H I C L E  A C C I D E N T S .  T W O  R O U N D ,  T H R E E - I N C H  M I R R O R S  
M O U N T E D  A T  4 5 - D E G R E E  A N G L E S  A B O U T  F O U R  I S E T  A B O V E  T H E  G R O U N D  
A R E  I N S T A L L E D  A T  7 5 - F O O T  I N T E R V A L S  O N  30TII S I D E S  O F  T H E  
H I G H W A Y .  H E A D L I G H T S  F R O M  P A S S I N G  CAF.S R E F L E C T  A G A I N S T  T H E  
M I R R O R S  C A U S I N G  L I G H T  B E A M S  T O  F L I C K E R  I N T O  T H E  CUTS, D R A W S ,  
A N D  ..TIBER A L O N G S I D E  R O A D W A Y S .  T H E S E  S H A R P  P E N C I L - L I K E  L I G H T  
B E A M S  S T A R T L E  T H E  D E E R  A N D  C A U S E  T H E M  T O  STOP. O N C E  T H E  
L I G H T  B E A M S  S T O P  F L I C K E R I N G ,  T H E  D E E R  T H E N  C R O S S  I N  S A F E T Y .  
/ A U T H O R /
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D E E R  M O R T A L I T Y  O N  A  M I C H I G A N  I N T E R S T A T E  H I G H W A Y

R e i l l y ,  R E  
G r e e n ,  H E

J o u r n a l  of  W i l d l i f e  M a n a g e m e n t ;  W i l d l i f e  S o c i e t y ,  S u i t e  S - 1 7 6 ;  
3 9 0 0  W i s c o n s i n  A v e n u e ,  NW; W a s h i n g t o n ,  D . C . ; 2 0 0 1 5

V33 N 1 ; J a n  74; pp  1 6-19

Y e a r l y  t o t a l s  of v/hite-tailed d e e r  ( O d o c o i l e u s  v i r g i n i a n u s )  
k i l l e d  by autoirabiles i n  a n o r t h e r n  w h i t e  c e d a r  (Thuja 
a c c i d e n t a l i s )  d e e r  w i n t e r i n g  a r e a  i n  U p p e r  tMichigau's 
M a c k L n a c  C o u n t y  w e r e  c o m p i l e d  for a 1 3 - y e a r  p e r r o d  r r o m  
1960 t h r o u g h  1972. M a c k i n a c  Tra i l ,  a t w o - l a n e  h i g n w a y  
( f o r m e r l y  Us 2), i n t e r s e c t s  a p p r o x i m a t e l y  a f i v e - m i l e  
s t r e t c h  o f  t h i s  w i n t e r i n g  area. In 1963, I n t e r s t a t e  75 
w a s  c o n s t r u c t e d  r o u g h l y  p a r a l l e l  to U S  2 a n d  a b o u t  0.25 
m i l e  e a s t  o f  it  a n d  t n u s  a l s o  i n t e r s e c t e d  the w i n t e r i n g  
area. In 1364,, c a r - d e e r  k i l l s  in the s t u d y  a r e a  i n c r e a s e d  
by a p p r o x i m a t e l y  500 p e r c e n t  o v e r  the a v e r a g e  o f  the 
p r e v i o u s  f o u r  years. T h i s  c a r - d e e r  k i l l  d e c l i n e d  s l i g h t l y  
t h r o u g h  1967, and has r e c e n t L y  f l u c t u a t e d  a b o u t  an a v e r a g e  
w h i c h  is a p p r o x i m a t e l y  t w i c e  th a t  of the p r e - I n t e r s t a t e  
y e a r l y  m o r t a l i t y  figure. / A u t h o r /
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G A M E  F E N C E S .  L O C A T I O N ,  C O S T S  A N D  M A N A G E M E N T  
V I L T S T A E N G S E L .  P L A C E R I N G ,  K O S T N A D E R  O C U  D R I F T

N a t i o n a l  S w e d i s h  R o a d  A d m i n i s t r a t i o n ;  F a c k  S - 10220; S t o c k h o l m  
12; S w e d e n

M o n o g r a p h ;  'JTU 1979: 1 ; 79; 26 p.; 4 Ri?»; S w e d i s h

T h i s  r e p o r t  is a s u m m a r y  o f  p r e s e n t  k n o w l e d g e  c o n c e r n i n g  
g a m e  f e n c i n g  f o r  t r a f f i c  a c c i d e n t  p r e v e n t i o n .  C o s t s  of 
c o n s t r u c t i o n ,  o p e r a t i o n  a n d  m a i n t e n a n c e  a r e  s t u d i e d  t o g e t h e r  
w i t h  h o w  t h e  f e n c e  c a n  be a d a p t e d  to p r e v a i l i n g  t e r r a i n  
c o n d i t i o n s  and a d j a c e n t  roads. R e s u l t s  f r o m  t e s t s  of 
s p e c i a l  t a k e - o f f  m o u n d s  f o r  e l k s  t h a t  h a v e  w a n d e r e d  i n t o  
f e n c e d  a r e a s  a r e  a l s o  i n c l u d e d  in the report. D i f f e r e n t  
t y p e s  o.t f e n c e s  a r e  s t u d i e d .  S o m e  r e s u L t s  f r o m  the r e p o r t :  
net f e n c e - i s  m o r e  c o s t l y  to e r e c t  th a n  e l e c t r i f i e d  fence, 
b u t  it has l o w e r  m a i n t e n a n c e  co s t s .  A  c o m b i n a t i o n  f e n c e  
a l s o  h a s  a m a i n t e n a n c e  c o s t  l o w e r  t h a n  t h a t  for the 
e l e c t r i f i e d  fence. T h e  a c c i d e n t  p r e v e n t i o n  e f f e c t  of the 
n e t  f e n c e  w a s  s t u d i e d  w i t h  a i d  of a c c i d e n t  s t a t i s t i c s  f r o m  
t h e  S t o c k h o l m  region. It w a s  f o u n d  th a t  a r e d u c t i o n  of 
a c c i d e n t s  b y  7 0 - 8 0  p e r c e n t  is w e l l  w i t h i n  the r e a c h  o f  w h a t  
c a n  be o b t a i n e d  b y  g a m e  f e n c i n g .  / T R R L /

T r a n s p o r t  a n d  U o a d  R e s e a r c h  L a b o r a t o r y ;  I R R D  2*11314 
N a t i o n a l  S w e d i s h  Road f, T r a f f i c  R e s e a r c h  I n s t i t u t e
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W H I T E - T A I L E D  D E E R  ( O D O C O I L E U S  V I R G I N I A N U S )  O N  T E E  D E P A R T M E N T  
O F  E N E R G Y ' S  O A K  R I D G E  R E S E R V A T I O N :  D A T A  O N  R O A D - K I L L E D  

< A N I M A L S ,  1 9 6 9 — 1977

Story.. J D  
{ Kitchiings, J T

O a k  R * d g a  N a t i o n a l  L a b o r a t o r y ;  P o s t  O f f i c e  Box Oak Ridge,
( Te  .essee; 3 7 0 3 0
: i . D e p a r t m e n t  o f  Energy; 1000 I n d e p e n d e n c e  A v e nue, SW; 

W a s h i n g t o n ,  D.C. ; 2 0 5 8 5

(
J ul 79; 36 p.

( F T - C o n t r a c t ;  C N - W - 7 4 0 5 - E N G - 2 6

D u r i n g  n i n e  y e a r s  (1969— 1977), 125 w h i t e - t a i l e d  d e e r
( ( O d o c o i l e u s  v i r g i n i a n u s )  w e r e  k i l l e d  b y  h i g h w a y  v e h i c l e s  o n

tne D e p a r t m e n t  of E n e r g y ' s  O a k  R i d g e ,  T e n n e s s e e  R e s e r v a t i o n .  
M o r t a l i t y  w a s  h i g h e s t  i n  t h e  fall, a n d  w o r e  m a l e s  than 

. f e m a l e s  w a r e  k i l l e d  a m o n g  bo t h  f a w n s  a n d  adults. W h i l e
t r a t f i r  v o l u m e  i n c r e a s e d  8 . 23J> a n n u a l l y ,  d e e r  r o a d - k i l l s  
i n c r e a s e d  a n n u a l l y .  I n c r e a s e d  r o a d - k i l l s  w e r e

( a t t r i b u t e d  p r i m a r i l y  to a n  i n c r e a s e  i n  the r e s i d e n t
p o p u l a t i o n .

( O R D E R  FROM:

N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  5 2 8 5  P o r t  R o y a l  Road; 
S p r i n g f i e l d ,  V i r g i n i a ;  22:61; O P N L / T M - 6 0 0 3

(
N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  u 8 0 0 3
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T H E  E F F E C T  O F  D E E R  R E F L E C T O R S  O N  D E E R - V E H I C L E  A C C I D E N T S

P E R F O R M I N G  A G E N C Y :

I o w a  D e p a r t m e n t  of T r a n s p o r t a t i o n ;  826 L i n c o l n  Way; Ames,
I owa; 50 0 1 0 ;  H R - 2 1 0

I N V E S T I G A T O R ;
G l u d f a l t e r , L; £(515) 4 3 2 - 2 8 2 3

. F U N D I N G  A G E N C Y :
I o w a  D e p a r t m e n t  o f  T r a n s p o r t a t i o n ;  826 L i n c o l n  Way; Ames,

Iowa; 5 0 0 1 0
I o w a  C o n s e r v a t i o n  C o m m i s s i o n ;  W i l d  L i f e  R e s e a r c h  S t a t i o n ;  R.R. 

#1; B o o n e ,  Iowa; 5 0 0 3 6

A S - A c t i v e ;  P.D-Dec 81; S D - J u n  7 ‘J; D C - S e p  83 EST; T F - 3 3 0 0 7 2 ;  
F T - C o n t r a c t ;  C N - H R - 2 10

T h e  o b j e c t i v e  is to e v a l u a t e  t h e  " S w a r e f l e x 11 r e f l e c t o r  
s y s t e m  i n  r e d u c i n g  d e e r - v e h i c l e  a c c i d e n t s ,  to d e t e r m i n e  a 
c o s t  b e n e f i t  r a t i o  f o r  t h e  s y s t e m  and to i d e n t i f y  d e a r  
c r o s s i n g  u r e a s  t h r o u g h o u t  the s t a t e  f o r  p o s s i b l e  

11 i m p l e m e n t a t i o n  of the s y s t e m .

C I T A T I O N S :
G l a d r e l c e r ,  L
T h e  E f f e c t  of D e e r  R e f l e c t o r s  on D e e r - V e h i c l e  A c c i d e n t s  
I o w a  DOT, O f f i c e  of M a t e r i a l s  
P r o g r e s s  R e p o r t  81 0 6

I o w a  D e p a r t m e n t  of T r a n s p o r t a t i o n
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S U R V E Y  O F  1977 D E E R  K I L L  III M I N N E S O T A

P E R F O R M I N G  A G E N C Y :
M i n n e s o t a  D e p a r t m e n t  of T r a n s p o r t a t i o n ;  E n v i r o n m e n t a l  A f f a i r s  

807 T r a n s p o r t a t i o n  B u i l d i n g ;  St Paul, M i n n e s o t a ;  5 5 1 5 5

I N V E S T I G A T O R :
P a t e r s o n ,  R; S (612) 2 9 6 - 1 6 4 0  
S u l l i v a n ,  R

F U N D I N G  A G E N C Y :
M i n n e s o t a  D e p a r t m e n t  of T r a n s p o r t a t i o n ;  E n v i r o n m e n t a l  Affairs- 

307 T r a n s p o r t a t i o n  B u i l d i n g ;  St P a ul, M i n n e s o t a ;  5 5 1 5 5

AS-Co:npleted; K D - D e c  81; S D - O c t  73; T F - 5 1 0 0 0 0 ;  FT-0

Th e  p u r p o s e  of this s t u d /  is to i d e n t i f y  the l o c a t i o n  o f  
d e e r  r o a d k i l l  t h r o u g h o u t  t h e  state. O n c e  c h r o n i c  k i l l  a r e a s  
h a v e  boer. l o c a t e d  t h e y  w i l l  b a  f i e l d  c h e c k e d  to i d e n t i f y  
p o s s i b l e  t r e a t m e n t  m e a s u r e s  t o  r e d u c e  the k i l l  p r o b l e m .
D a t a  s o u r c e  a r e  the c o n f i s c a t i o n  r e p o r t s  on  r o a d - k i l l e d  d e a r  
f i l e d  by  the C o n s e r v a t i o n  O f f i c e r s .  .

M i n n e s o t a  D e p a r t m e n t  of  T r a n s p o r t a t i o n
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DEER-PRC-CF F E N C E  A N D  O N E - W A Y  G A T E S

P E R F O R M I N G  A G E N C Y :
M i n n e s o t a  D e p a r t m e n t  of N a t u r a l  R e s o u r c e s ;  F a r m l a n d  W i l d l i f e  

R e s e a r c h  C e n t e r ;  M a d e l i a ,  M i n n e s o t a ;  56062

I N V E S T I G A T O R :
L u d w i g ,  J; &(507) 6 4 2 - 8 4 7 0

F U N D I N G  A G E N C Y :
M i n n e s o t a  D e p a r t m e n t  of N a t u r a l  R e s o u r c e s ;  F a r m l a n d  W i l d l i f e  

R e s e a r c h  C e n t e r ;  M a d e l i a ,  M i n n e s o t a ;  5 6 0 6 2  
M i n n e s o t a  D e p a r t m e n t  of T r a n s p o r t a t i o n ;  O f f i c e  of

E n v i r o n m e n t a l  A f f a i r s ;  400 T r a n s p o r t a t i o n  3 u i l d i n g ,  J o h n  
I r e l a n d  B o u l e v a r d ;  St  Paul, M i n n e s o t a ;  55155 

M i n n e s o t a  D e p a r t m e n t  of T r a n s p o r t a t i o n ;  408 T r a n s p o r t a t i o n  
S u i i d i n g ,  J o h n  I r e l a n d  B o u l e v a r d ;  S t  Paul, M i n n e s o t a ;  5 5 1 5 5

A S - A c t i v e ;  R D - M a r  81; S D - A u g  77; T F - S 1 5 0 0 0

To d e t e r m i n e  e f f e c t i v e n e s s  of 8' f e n c i n g  in  p r e v e n t i n g  d e e r  
a c c e s s  to h i g h w a y  a n d  e f f e c t i v e n e s s  of o n e - w a y  g a t e s  i n  
f a c i l i t a t i n g  the sa f e  e x i s t  of  d e e r  g a i n i n g  a c c e s s  for 
f e n c e d  h i g h w a y  c o r r i d o r s  o n  I 90 at W a l n u t  L k  a n a  I 94 a t  
St. J o s e p h .  F e n c e  a n d  g a t e s  m o n i t o r e d  by u s e  of c o u n t e r s  
a n d  t r a c k  beds. A l s o  m o n i t o r e d  l o c a t i o n  of r o a d - k i l l e d  
deer. O b t a i n e d  p r e - f e n c e  d a t a  w i t h  t r a c k  c o u n t s  o f  c r o s s i n g  
o v e r  r o a d  bed. A e r i a l  c o u n t s  u s e d  to e v a l u a t e  d e e r  d e n s i t y .

C I T A T I O N S :
B e i l i s ,  E; G r a v e s ,  H
D e e r  M o r t a l i t y  on  a P e n n s y l v a n i a  I n t e r s t a t e  H i g h w a y  
J. W i l l I  M a n a g e  
35(2) : 2 3 2 - 2 3 7

R o p e r ,  RL; O l s o n ,  P; Evans, R
U s i n g  w i l d l i f e  V a l u e s  <:* B e n e f i t / C o s t  A n a l y s i s  a n d  
M i t i g a t i o n  o f  W i l d l i f e  L o s s e s  
C o l o r a d o  D i v i s i o n  Wildl.
17p

Pils, C
The C o s t  a n d  C h r o n o l o g y  of W i s c o n s i n  D e e r - V e h i c l e  
C o l l i  s i o n s
W i s c o n s i n  Dept. Nat. Res.
Res. Fpt. 103, 5p

P u g l i s i ,  M; L i n d s a y ,  J; B e i l i s ,  E 
F a c t o r s  A s s o c i a t e d  with H i g h w a y  m o r t a l i t y  
of W h i t e - T a i l e d  Deer
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J. W i l d l .  M a n a g e
3 8(4) : 7 9 9 - 3 0 7  74

Reed, D
D e e r  V e h i c l e  A c c i d e n t s  S t a t e w i d e  a n d  M e t h o d s  and 
D e v i c e s  to  R e d u c e  T h e m  
C o l o r a d o  Div. W i l d l  fed A i d  
p p  1-22, P a r t  1 7 9 0 7

Reed, D; Pojar, T; W o o d a r d ,  T 
U s e  of O n e - W a y  G a t e s  by M u l e  D e e r  
J.W'ild 1. M a n a g e  
3 8 ( 1 ) :  9-15 74

R e i l l y ,  R; G r en, H
D e e r  M o r t a l i t y  o n  a M i c h i g a n  I n t e r s t a t e  H i g h w a y
J . W i i d 1. M a n a g e
38 (1) : 1 6-19 74

M i n n e s o t a  D e p a r t m e n t  of T r a n s p o r t a t i o n
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I N V E S T I G A T I O N  O F  E L K  A C C I D E N T S  I N  T H E  C O U N T Y  O F  N C R R B O T T E N ,  
S W E D E N  1973
U N D E R S O E K N I N G  A V  A E L G O L Y C K O R  I N O R R B O T T E N S  L A E M  1973

P e t t e r s a o n ,  G 
S v e u b e r g ,  A A

T r a f i k s a a k e r h a t s v a r k e t ;  O e vra N o r r a  O i s t r i k t e t ;  Lulaaa; 
S w e d e n

M o n o g r a p h ;  79; 29p' 15 Fig.; 20 T a b.; S w e d i s h

T h a  s t u d y  a i m s  a t  o b t a i n i n g  a n s w e r s  to q u e s t i o n s  s u c h  as, 
whan, w h e r e  a n d  h o w  d o  e l k  a c c i d e n t s  o c c u r  a n d  who m e e t s  
w i t h  them. I t  d r a w s  u p o n  29U p o l i c e  r e p o r t s  of e l k  
a c c i d e n t s  d u r i n g  1973 in t h e  p r o v i n c e  of N o r r b o t t e n .  T h e  
d r i v e r s  i n v o l v e d  w e r e 'a s k e d  t o  a n s w e r  a q u e s t i o n n a i r e  
c o m p r i s i n g  t h e  f o l l o w i n g  v a r i a b l e s ;  v e h i c l e ,  l i g h t  
conditions,., t r a f f i c  c o n d i t i o n s ,  l i g h t i n g ,  w h e n  was the e l k  
d i s c e r n e d ,  speed, r o a d  s t a n d a r d ,  s u r r o u n d i n g  terrain, 
k n o w l e d g e ,  d a m a g e / i n j u r y ,  p r e v i o u s  e x p e r i e n c e .  T h e  a n s w e r s  
r e c e i v e d  w e r e  c o m p i l e d  in f r e q u e n c y  a n d  c r o s s  tables. T h e  
r e s u l t s  s h o w  t h a t  the d r i v e r s ,  i r r e s p e c t i v e  of speed, s p e e d  
l i m i c  o r  k n o w l e d g e  of e l k  d a n g e r  o f t e n  d i d  not see t h e  e l k  
b e f o r e  the c o l l i s i o n ,  o r  s a w  it so l a t e  t h a t  he was u n a b l e  
to react. T h e r e  w a s  no o v e r - r e p r e s e n t a t i o n  of a n y  age g r o u p  
o r  sex of d r i ver. A c c i d e n t s  m a i n l y  o c c u r r e d  in d a r k n e s s  a n d  
a t  dawn. S u r p r i s i n g l y  e n o u g h  o n e  f o u r t h  of the a c c i d e n t s  
o c c u r r e d  a t  p l a c e s  d e s c r i b e d  by d r i v e r s  a s  o p e n  f i e l d  w i t h  
g o o d  v i s i b i l i t y .  T h e  a u t h o r  c o n c l u d e s  th a t  m e a s u r e s  a i m e d  
at d r i v e r s  to r e d u c e  t h e  n u m b e r  of a c c i d e n t s  h a v e  l i m i t e d  
effect. I n s t e a d  l o n g - t e r m  m e a s u r e s  m u s t  be t a k e n  to p r e v e n t  
e l k s  f r o m  c o m i n g  into c o n f l i c t  w i t h  r o a d  traffic. In t h e  
m e a n t i m e  the n u m b e r  o f  e l k s  m u s t  be k e p t  a t  a s u i t a b l e  l e v e l  
by  shoot i n g .  (TRRL)

T r a n s p o r t  and Road R e s e a r c h  L a b o r a t o r y ;  I R R D  207033 
N a t i o n a l  S w e d i s h  Ro a d  £ T r a f f i c  R e s e a r c h  I n s t i t u t e
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EFFECTS- O F  H I G H W A Y  O P E R A T I O N S  P R A C T I C E S  A N D  F A C I L I T I E S  
O N  ELK, M U L E  DEER, A N D  P R O N G H O R N  A N T E L O P E

FJHWA C o d a  E - 0 4 6 9

<
W ard, A L  
Forr.walt, N E

( H e n r y ,  S E  (
H o d o r f f ,  R A

( R o c k y  M o u n t a i n  F o r e s t  a n d  R a n g e  E x p e r i m e n t  S t a t i o n ;  240 W e s t  (
P r o s p e c t  S t r e e t ;  F o r t  C o l l i n s ,  C o l o r a d o ;  0 0 5 2 6  

F e d e r a l  H i g h w a y  A d m i n i s t r a t i o n ;  400 7 t h  S t r e e t ,  SW;
( W a s h i n g t o n ,  D . C . ; 2 0 5 9 0  (

F i n a l  Rpt.; S F H W A - R D - 7 9 - 1  43; .Mar 30; 52p

( (
, F U N D I N G  A G E N C Y :  ,

(
V e g e t a t i v e  g r o u n d  c o v e r  u n d e r  s n o w d r i f t s  f o r m e d  b e h i n d  
s n o w f e n c c s  u s e d  a l o n g  I n t e r s t a t e  30 to c o n t r o l  b l o w i n g  

( a n d  d r i f t i n g  s n o w  h a s  n o t  c h a n g e d  a p p r e c i a b l y  o v e r  a f i v e -  (
y e a r  p e r i o d .  S a g e b r u s h  { A r t e m i s i a  triden t a t a )  has d e c r e a s e d  
s i g n i f i c a n t l y  u n d e r  s n o w d r i f t s  w h e r e  d e e p  d r i f t s  o c c u r r e d  

( e v e r y  y e a r  and is b e i n g  r e p l a c e d  by g r a s s e s  a n d  forbs. M u l e  I
d e e r  ( O d o c o i l e u s  h e m i n o u s )  use m a c h i n e r y  a n d  b o x - t y p e  
u n d e r p a s s e s  to c r o s s  u n d e r  I n t e r s t a t e  80 w h e n  big ga m e  

( f e n c i n g  3 f e e t  (2.44 m) h i g h  is c o n s t r u c t e d  in p l a c e  o f  t h e  (
r e g u l a r  right-of-way. fence. D e e r - v e h i c l e  a c c i d e n t s  w e r e  
r e d u c e d  o v e r  90 p e r c e n t ,  w h i c h  is a l a r g e  s a v i n g s  of d e e r  

{ l i f e  arid v e h i c l e  d a m a g e .  O n l y  one p r o n g h o r n  a n t e l o p e  (
( A n t i l o c a r p a  a m e ricana) , o u t  of s e v e r a l  h u n d r e d  i n  t h e  a r ea, 
h a s  b e e n  k n o w n  to use the sa m e  u n d e r p a s s e s .  E l k  ( C e r v u s  

i c a n a d e n s i s )  h a v e  n o t  h a d  o c c a s i o n  to use the u n d e r p a s s e s .  (
H u n t e d  m u l e  d e e r  a n d  e l k  c r o s s  F o r e s t  r o a d s  m o s t  i n  a r e a s  
w h e r e  t h e i r  f e e d i n g  s i t e s  are a d j a c e n t  to the road. E l k  1 !•

( s h o w  a p a r f e r a n c e  to s t a y  o v e r  0.1 m i l e  (160 m) f r o m  ^
s t r e a m s  w h e n  c r o s s i n g  roads, w h i l e  d e e r  a r e  n o t  so 
s e n s i t i v e .  E l k  s h o w  a p r e f e r e n c e  to s t a y  a m i n i m u m  of 0 . 2 5  

t m i l e  (400 iu) f r o m  t r a f f i c  w h i l e  d e e r  p r e f e r  a m i n i m u m  of (
100 y a r d s  (91.in), and a n t e l o p e  u s e  the h a b i t a t  up to the
r i g h t - o f - w a y  fence. A l l  t h r e e  s p e c i e s  a r e  m o r e  r e s p o n s i v e  - *

( t o  p e o p l e  w a l k e r i n g ;  e l k  p r e f e r  a d i s t a n c e  o f  0.5 m i l e  (
(300 rn) , d e e r  200 y a r d s  (182 m) a n d  a n t e l o p e  s o m e w h e r e  
b e t w e e n  the t w o  d i s t a n c e s ,  d e p e n d i n g  o n  h a b i t a t  a n d  

\ e x p e r i e n c e s .  T h e  d i s p l a c e m e n t  r e a c t i o n  is d e f i n i t e l y  t h e  (
m o s t  s e r i o u s  r e s p o n s e .  C a m e r a  s y s t e m s  u s i n g  m i c r o w a v e  
s e n s o r s  a n d  l i g h t s  a r e  u s e f u l  in r e c o r d i n g  a n i m a l  a c t i v i t i e s  
a t  u n d e r p a s s e s .  (FHWA) . (

O R D E R  FROM:
j N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  5 2 0 5  P o r t  R o y a l  Road; (
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S p r i n g f i e l d ,  V i r g i n i a ;  22161; P 3 3 1 - 1 0 7 8 9 8  

F e d e r a l  H i g h w a y  A d m i n i s t r a t i o n
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R E G I O N A L  D E E R — V E H I C L E  A C C I D E N T  R E S E A R C H

( R e e d ,  D
W o o d a r d ,  T N  
Beck, T D I

(
C o l o r a d o  D i v i s i o n  of W i l d l i f e ;  525 P i n e  S t r e e t ;  G l e n w o o d  

S p r i n g s ,  C o l o r a d o ;  31601 
( F e d e r a l  H i g h w a y  A d m i n i s t r a t i o n ;  R e g i o n  3, 555 Z a n g  S t r e e t ;

L a k e w o o d ,  C o l o r a d o ;  8 0 2 2 5

( F i n a l  R p t . ;  S F H W A - C O - 7 9 - 11; N o v  73; 6 1 p

F U N D I N G  A G E N C Y :
< F H W A  C o d e  E - 0 4 8 5

F T - H P 6 R ;  C N - 3  (3)

(
T h e  p u r p o s e . o f  this s t u d y  was to e v a l u a t e  and te s t  the 
e f f e c t i v e n e s s  of m e t h o d s ,  devices, o r  s t r u c t u r e s  r e l a t e d  to 

( r e d u c i n g  the n u m b e r  o. d e e r - v e h i c l e  a c c i d e n t s .  C o n s i s t e n t  i
w i t h  this p u r p o s e  w a s  t h e  ne e d  to l o c a t e  a n d  e x a m i n e  
p o t e n t i a l l y  c r i t i c a l  d e e r - v e h i c l e  a c c i d e n t  a r e a s  a n d  

{ r e c o m m e n d  m e t h o d s  o r  s t r u c t u r e s  w h i c h  c o u l d  h a v e  r e d u c e d  (
t h e s e  a c c i d e n t s .  I n  a d d i t i o n ,  the e f f e c t s  of the m e t h o d s  
r e c o m m e n d e d  a n d  i n v e s t i g a t i o n  of d e e r  r e s p o n s e s  to v a r i o u s  

{ e x p e r i m e n t a l  s t r u c t u r e s  w a s  c o n d u c t e d .  (

O R D E R  FROM:
( N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  5 2 9 5  P o r t  R o y a l  R o ad; (

S p r i n g f i e l d ,  V i r g i n i a ;  22161

{ F e d e r a l  H i g h w a y  A d m i n i s t r a t i o n  (

. I

(

(

(

t •*

$

<
v«
% •

€

(



3 0 / 0 3 / 8 3 K R I S RUN MO. K A L K 6 1 6 S  n L  11CTTI O N s

51 3 3 0 4 8 3

T H E  G A M E  A C C I D E N T  P R O J E C T  (VIOL). F I N A L  R E P O R T ,  M A I  1900 
V I L T O L Y C K S P R O J I K T E T  (VIOL). E L U T R A P P O R T  H A J  19 80

N a t i o n a l  S w e d i s h  R o a d  A d m i n i s t r a t i o n ;  F a c k  S - 1 0 2 2 0 ;  S t o c k h o l m  
12; Sweae:;

M o n o g r a p h ;  # T U  14 6; M a y  80; 117p; Irijs.; Tabs.; Refs.; A p p s .; 
S w e d i s h

T h e  n u m b e r  of p o l i c e  r e p o r t e d  a c c i d e n t s  w i t h  g a m e  a n d  m o t o r  
v e h i c l e s  i n c r e a s e d  h e a v i l y  in the 1 9 6 0 ' - .  A s  a r e s u l t  t h e  
g o v e r n m e n t  a s s i g n e d  to the N a t i o n a l  Roac. A d m i n i s t r a t i o n  the 
t a s k  t o  c a r r y  out r e s e a r c h  a n d  e x p e r i m e n t a l  w o r k  f o r  t h e  
p u r p o s e  o f  r e d u c i n g  the n u m b e r  of s u c h  a c c i d e n t s .  T h e  w o r k  
h a s  o e e n  g o i n g  on b e t w e e n  1970 and 1979. B a s i c  f a c t s  a b o u t  
game, t r a f f i c  a n d  a c c i d e n t s  ha v e  b e e n  c o l l e c t e d  and 
a n a l y s e d .  -The a n a l y s e s  h a v e  led to a n  e s t i m a t i o n  of  g a m e  
a c c i d e n t  h a z a r d s  u n d e r  d i f f e r e n t  c o n d i t i o n s .  A c c i d e n t  
p r e v e n t i v e  m e a s u r e s  h a v e  b e e n  t h o r o u g h l y  s t u d i e d  t h r o u g h  
p r a c t i c a l  e x p e r i m e n t s ,  s t a t i s t i c a l  a c c i d e n t  a n a l y s e s  a n d  
e c o n o m i c  a s s e s s m e n t s .  T h e  i n v e s t i g a t i o n  c o m p r i s e s  elk, r o e  
d eer, f a l l o w  d e e r  and red d e e r  w i t h  t h e  a c c e n t  on elk. G a m e  
a c c i d e n t s  h a v e  i n c r e a s e d  no  less h e a v i l y  in  t h e  1 9 7 0 ' s  a n d  
t h e y  a r e  l i k e l y  to c o n s t i t u t e  a b o u t  1 5 $  of t h e  t o t a l  n u m b e r  
o'; r o a d  a c c i d e n t s .  A n u m b e r  of m e a s u r e s  a r e  d i s c u s s e d ,  ie 
g a m e  f e n c e s ,  m i r r o r s ,  i m p r o v e d  v i s i b i l i t y  t h r o u g h  c l e a r i n g ,  
b ig g a m e  s i g n s ,  r e p e l l e n t s ,  i n f o r m a t i o n  to r o a d  users, 
r e d u c t i o n  o f  t h e  s t o c k  of game. F e n c e s  h a v e  a n  a c c i d e n t  
r e d u c i n g  e f f e c t  of a p p r o x  803 w h e r e a s  m i r r o r s  s h o w  no 
s i g n i f i c a n t  e f r e c t .  C l e a r i n g  is an e x p e n s i v e  m e a s u r e .
F u r t h e r  r e s e a r c h  is n e c e s s a r y  to e s t a b l i s h  t h e  e f f e c t  of  
sijns. R e p e l l e n t s  in  the fo r m  of e v i l - s m e l l i n g  p r e p a r a t i o n s  
s e a m  to Hirve- s o m e  "a'xf e’cti (TRRL)

T r a n s p o r t  a n d  R o a d  R e s e a r c h  L a b o r a t o r y ;  I R R D  2 5 1 1 6 2  
N a t i o n a l  S w e d i s h  R o a d  & T r a f f i c  R e s e a r c h  I n s t i t u t e
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S A M E  A N D  T R A F F I C :  R E P O R T  O F  H U N T I N G  A N D  W I L D L I F E  M A N A G E M E N T  
C O M M I S S I O N

( V I L T  OCII T R A F I K :  B E T A E N K A N D E  A.V J A K T -  O C K  {
V I L T V A A R D S B E R E D N I N G E N

( J o r d b r u k s d e p a r t e m e n t e t ; Fack; S t o c k h o l m ;  S w e d e n ;  0 3 7 5 - 2 5 0 k ;  (
9 1 - 3 3 - 0 5 6 5 0 - 7

( M o n o g r a p h ;  ^ S O U  79 5 0 : 2 9 ;  80; 120p; Figs.; T a b s . ;  S w e d i s h  (

T h e r e  a r e  no s i m p l e  w a y s  o f  s o l v i n g  the p r o b l e m  of a c c i d e n t s  '1
( i n v o l v i n g  g a m e .  I h a s a  p r o p o s a l s  a r e  o n l y  liroited e f f o r t s  (

w h i c h  m i g h t  c o n t r i b u t e  to r e d u c i n g  the risks. A s o m e w h a t  
i n c r e a s e d  h u n t i n g  o u g h t  n o t  t o  c a u s e  a r y  g r e a t e r  r i s k s  f o r  

( the fa u n a .  In c o n t r a s t  to t r a f f i c  s a f e t y  d e m a n d s ,  t h e  a i m  (
, i s h o u l d  be to c r e a t e  one b a l a n c e d  e l k  s t o c k  i n  l a r g e r  ,

r e g i o n s .  L o w e r  s p e e d  on  the roads, e s p e c i a l l y  w h e r e  a n d  
«' v/hen t h e  a c c i d e n t  r i s k  is high, l e a d s  to f e w e r  a n d  l e s s  (

s e r i o u s  a c c i d e n t s .  I t  can be d o n e  w i t h  s p e e d  l i m i t s  a n d  use 
of w a r n i n g  signs. E d u c a t i o n  {driving- s c h o o l )  a n d  

f i n f o r m a t i o n  (eg f o r w a r d i n g  the p o l i c e  k n o w l e d g e  a b o u t  (
t e m p o r a r y  e l k  a c c u m u l a t i o n s )  c a n  a l s o  h e l p  to d e c r e a s e  the 
n u m b e r  of a c c i d e n t s .  T o  r e d u c e  the a c c i d e n t  r i s k  s e v e r a l
a c t i o n s  i n  c o n n e c t i o n  w i t h  the c a r r i a g e w a y  h a v e  bear, tried, (
for i n s t a n c e  rences, land c l e a r a n c e  a n d  g a m e  m i r r o r s .  T h e  
g a m e  m i r r o r s ,  h o w e v e r ,  h a v e  n o t  p r o v e d  to h a v e  any 

{ c o n s i d e r a b l e  e f f i c i e n c y .  B i o t o p e  a c t i o n s  a r e  s e l d o m  (
j u s t i f i e d ,  a t  l e a s t  n o t  c o n c e r n i n g  aik. L i g h t ,  s o u n d  a n d  
o d o u r  s i g n a l s  h a v e  n o t  y e t  b e e n  u s e d  i n  a n y  g r s a t  d e g ree.

( T e s t s  h a v e  s h o w e d  t h a t  o d o u r  s i g n a l s  h a v e  a h i g h  effect.- (
(TRRL)

( T r a n s p o r t  a n d  R o a d  R e s e a r c h  L a b o r a t o r y ;  I R R D  2 5 1 2 0 1  (
N a t i o n a l  S w e d i s h  R o a d  5 T r a f f i c  R e s e a r c h  I n s t i t u t e
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A C C I D E N T S  B E T W E E N  W I L D  A N I M A L S  A N D  V E H I C L E S .  T H E  B E H A V I O U R  
O F  R O A D  U S E R S ,  A N D  P O S S I B I L I T I E S  O F  C H A N G I N G  I T  
V I L T O L Y C K O R -  T R A F I K A N T E R S  B E T S E N D E  C C H  M O E J L I G S E T E R  A T T  
P A A V E R K A  D E T T A

S w e d i s h  T r a n s p o r t  R e s e a r c h  D e l e g a t i o n ;  W e n n e r - G r e n  C e n t e r ,
S voava.egen 165; S - 1 1 3 4 6  S t o c k h o l m ;  S w e d e n ;  9 1 - 0 5 5 6 2 - 2 7 - 0

M o n o g r a p h ;  l?Mo. T F D  1 9 8 0 : 3  ; 80; 47p; 9 Fig.; 10 Tab.; Phots.; 
R e f . ; S w e d i s h

T h i s  is t h e  f i n a l  r e p o r t  o f  a t h r e e  y e a r  r e s e a r c h  p r o j e c t .
T h e  g e n e r a l  p u r p o s e  o f  t h e  p r o j e c t  has b e e n  to i n v e s t i g a t e  
t h e  p o s s i b i l i t y  of c h a n g i n g  dr^ ver b e h a v i o u r  in o r d e r  to 
r e d u c e  t h e  r i s k s  of a c c i d e n t s  b e t w e e n  w i l d  a n i m a l s  a n d  
v e h i c l e s .  O n l y  a c c i d e n t s  i n v o l v i n g  m o o s e  a n d  c a r  d r i v e r s  
h a v e  b e e n  c o n s i d e r e d .  F o u r  d i f f e r e n t  i n v e s t i g a t i o n s  h a v e  
b e e n  c a r r i e d  out. T h e  f i r s t  two s t u d i e s  c o n s i s t  of a n a l y s e s  
of s u r v e y  d a t a  f r o m  d r i v e r s  s a m p l e d  f r o m  t h ree S w e d i s h  
c o u n t i e s -  I n  the f i r s t  s t u d y  r e l a t i o n s  b e t w e e n  the 
p r o b a b i l i t y  of a c o l l i " i o n  w i t h  m o o s e  a n d  d r i v e r s '  
e x p e r i e n c e s  w i t h  k n o w l e d g e  a n d  a t t i t u d e s  a b o u t  m o o s e  we r e  
e x p l o r e d .  In the s e c o n d  s t u d y  the p r o b l e m  w a s  to 
i n v e s t i g a t e  a n d  c o m p a r e  c i r c u m s t a n c e s  i n  a c c i d e n t s  a n d  
n e a r - a c c i d e n t s  a n d  to r e l a t e  the r e s u l t s  to d i f f e r e n c e s  in 
d r i v e r  b e h a v i o u r .  I n  tre t h i r d  s t u d y  the r e l a t i o n  b e t w e e n  
the a t t e n t i o n  d i s t r i o u t i ;  a of d r i v e r s  a n d  t heir d e t e c t i o n  of 
m o o s e  d u m m i e s  was s t u d i e d  e x p e r i m e n t a l l y .  T h e  e f f e c t  o f  the 
w i l d  a n i m a l  c r o s s i n g  w a r n i n g  s i g n  i s  i n v e s t i g a t e d  in the 
f o u r t h  a n d  f i n a l  s t u d y  as m a n i f e s t e d  in d r i v e r s '  d e t e c t i o n  
of m o o s e  d u m m i e s .  (TRRL)

T r a n s p o r t  a n d  R o a d  R e s e a r c h  L a b o r a t o r y ;  I R R D  2 5 2 7 6 5  
N a t i o n a l  S w e d i s h  R o a d  & T r a f f i c  R e s e a r c h  I n s t i t u t e
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A N  E V A L U A T I O N  O F  T H E  E F F E C T I V E N E S S  O F  S W A R E F L E X  W I L D L I F E  
W A R N I N G  R E F L E C T O R S  I N  R E D U C I N G  D E E R - V E H I C L E  C O L L I S I O N S

P E R F O R M I N G  A G E N C Y :
M i n n e s o t a  D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s ;  F a r m l a n d  W i l d l i f e  

R e s e a r c h  Group; M a d e l i a ,  M i n n e s o t a ;  5 6 062

I N V E S T I G A T O R :
L u d w i g ,  J; W i l d l i f e  R e s e a r c h  B i o l o g i s t ;  $ (507) 6 4 2 - 3 4 7 8
A l t e r ,  R 
M a u v e r ,  M

F U N D I N G  A G E N C Y :
M i n n e s o t a  D e p a r t m e n t  of T r a n s p o r t a t i o n ;  P.O. B o x  H, 301 L a u r e  

S t r e e t ;  B r a i n e r d ,  M i n n e s o t a ;  56401

A S - A c t i v e ;  R 0 - 0 3  M a r  81; S D - O c t  00; D C - O c t  03 ESI; T F - G 1 7 3 0 1 ;  
F T - C o n t r a c t ;  C N - 3 6 4

T h e  o b j e c t i v e  is to e v a l u a t e  the e f f e c t i v e n e s s  on the 
S W A R S F L G X  " W i l d l i f e  W a r n i n g  R e f l e c t o r s "  i n  r e d u c i n g  the 
n u m b e r  o f  d e e r - v e h i c l e  c o l l i s i o n s .  H i s t o r i c a l  n u m b e r  o f  
d e e r - v e h i c l e  c o l l i s i o n s ,  a s  t a b u l a t e d  f r o m  C o n s e r v a t i o n  
O f f i c e r  r e p o r t s ,  will b e  c o m p a r e d  to n u m b e r  o f  c o l l i s i o n s  
a f t e r  i n s t a l l a t i o n  on r e f l e c t o r s .

M i n n e s o t a  D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s



5 1  3 3 3 6 0 3

E V A L U A T I O N  O F  T H E  E F F E C T I V E N E S S  OF  " B O S C H "  W I L D  A N  I MAI 
W A R N I N G  M I R R O R S  I N  R E D U C I N G  D E E R - V E H I C L E  C O L L I S I O N S

P E R F O R M I N G  A G E N C Y :

M i n n e s o t a  D e p a r t m e n t  of T r a n s p o r t a t i o n ;  O f f i c e  of
E n v i r o n m e n t a l  S e r v i c e s ;  807 T r a n s p o r t a t i o n  B u i l d i n g ;  St 
Paul, M i n n e s o t a ;  5 5 1 5 5

I N V E S T I G A T O R :
P e t e r s o n ,  R; (612) 2 9 6 - 1 6 4 0

F U N D I N G  A G E N C Y :
M i n n e s o t a  D e p a r t m e n t  of T r a n s p o r t a t i o n ;  403 T r a n s p o r t a t i o n  

B u i l d i n g ,  J o h n  I r e l a n d  B o u l e v a r d ;  S t  Paul, M i n n e s o t a ;  5 5 1 5 5  
M i n n e s o t a  D e p a r t m e n t  of N a t u r a l  R e s o u r c e s ;  C e n t e n n i a l  O f f i c e  

b u i l d i n g ,  6 5 8  C e d a r  S t r e e t ;  St Paul, M i n n e s o t a ;  5 5 1 5 5  
V a l l e y  A r c h e r y  C l u b

A S - A c t i v e ;  K D - O c t  81; S D - O c t  01; D C - D a c  04 F.ST; T F - 3 3 0 0 0

T he s t u d y  o b j e c t i v e  is to e v a l u a t e  "Bosch'* W i l d l i f e  
W a r n i n g  M i r r o r s  i n  r e d u c i n g  d e e r - v e h i c l e  c o l l i s i o n s  o n  a 
s t r e t c h  o f  T H  169 n o r t h  of St. Peter, M i n n e s o t a  w h i c h  lias 
a c h r o n i c  d o e r - k i i l  p r o b l e m .  R e f l e c t o r s  w i l l  be p u r c h a s e d  
b "  V a l l e y  A r c h e r y  C l u b  a n d  i n s t a l l e d  in O c t o b e r  1931. 
D e e r - K i l l s  w i l l  be m o n i t o r e d  for ?. y e a r s  by M n / O M R .

M i n n e s o t a  D e p a r t m e n t  of T r a n s p o r t a t i o n



3 0 / 0 J / 8 3  IIRI5 R U N  N O .  H A L K 6 1 6  S E L E C T I O N S

21 3 3 4 6 6 0

T R A F F I C  S A F E T Y  E F F E C T  O F  G U I D E  P O S T S  
T R A F I K S A E K E R H 2 T S E F F E K T E N  A V  K A N T S T O L P A R

N a t i o n a l  S w e d i s h  R o a d  A d m i n i s t r a t i o n ;  Fac!< S-1 0 2 2 0 ;  S t o c k h o l m  
12; S w e d e n

M o n o g r a p h ;  S M e d d e l a n d e  Tu  1 9 3 0 : 7 ;  80; 26p; 3 T a o . ; S w e d i s h

T h e  n u m b e r  on a c c i d e n t s  on t w e n t y  r o a d  s e c t i o n s  w i t h  g u i d e  
p o s t s  p r o v i d e d  w i t h  r e f l e c t o r s ,  w a s  c o m p a r e d  to the n u m b e r  
o n  t w e n t y  c o n t r o l  s e c t i o n s .  T h e  t e s t  s t a r t e d  i n  J a n u a r y  1977 
"and h a s  b e e n  i n  p r o g r e s s  f o r  s o m e w h a t  m o r e  th a n  two ye a r s .  
D u r i n g  t h i s  t i m e  534 p o l i c e  r e p o r t e d  a c c i d e n t s  o c c u r r e d  on 
t h e  s t r e t c h e s  w i t h  g u i d e  p o s t s  a n d  615 o n  t h e  c o n t r o l  
s e c t i o n s .  A f t e r  a c o r r e c t i o n  of t h e  n u m b e r s  w i t h  r e g a r d  to 
d i f f e r e n c e s  i n  v e h i c l e  k i l o m e t e r s ,  the i n c r e a s e  of s a f e t y  
w i t h  g u i d e  posts, w a s  c a l c u l a t e d  to t h r e e  p ercent, a c l o s e r  
a n a l y s i s  of t h e  a c c i d e n t s  s h ows t h a t  t h e  g u i d e  p o s t s  h a v e  
l i t t l e  e f f e c t  on a c c i d e n t s  i n v o l v i n g  w i l d  ani m a l s ,  w h i l e  t h e  
e f f e c t  or: a c c i d e n t s  i n v o l v i n g  o n e  o r  s e v e r a l  v e h i c l e s  c a n  be 
as h i g h  a s  5 - 1 0  p e r c e n t .  E a r l i e r ,  t e s t s  w e r e  d o n e  w i t h  
r e f l e c t o r s  on s n o w  g u i d e  p o s t s  o n  a l m o s t  the s a m e  r o a d  
s e c t i o n s ,  b u t  w i t h  a c o n s i d e r a b l y  h i g h e r  e f f ect. T h e  c a u s e s  
of trie d i f f e r e n t  resale"? a r e  d i s c u s s e d  in  the report.
(TP.KL)

T r a n s p o r t  a n d  Ro a d  R e s e a r c h  L a b o r a t o r y ;  I R R D  2 5 2 9 3 7  
N a t i o n a l  S w e d i s h  R o a d  S T r a f f i c  R e s e a r c h  I n s t i t u t e
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W I L D L I F E  R E S E A R C H  R E P O R T .  P A R T  O N E

C o l o r a d o  D i v i s i o n  O f  W i l d l i f e ;  F o r t  C o l l i n s ,  C o l o r a d o  

J u I 8 0 ; 1 7 8 p

M e t h o d s ,  d e v i c e s ,  o r  s t r u c t u r e s  r e l a t e d  to r e d u c i n g  t h e  
n u m b e r  of  d e e r - v e h i c l e  a c c i d e n t s  w e r e  e v a l u a t e d  or 
e x p e r i m e n t a l l y  t e s t e d  a f t e r  o b t a i n i n g  p r e l i m i n a r y  d a t a  on 
s t u d y  a r e a s  a n d  m e t h o d o l o g y .  T h e s e  m e t h o d s ,  d e v i c e s ,  o r  
s t r u c t u r e s  w e r e  h i g h w a y  l i g h t i n g ,  u n d e r p a s s e s ,  o v e r p a s s e s ,  
2 . 4 4 - m  f e n c e s  a n d  o n e - w a y  d e e r  g a t e s ,  and d e e r  guards.
D u r i n g  t h e  h i g h w a y  l i g h t i n g  study, 84 d e e r - v e h i c i e  a c c i d e n t s  
o c c u r r e d ,  45 a n d  39 w i t h  l i g h t s  o f f  a n d  on, r e s p e c t i v e l y .  
B e h a v i o r a l  r e s p o n s e s  of d e e r  to t h e  V a i l  d e e r  u n d e r p a s s  d i d  
n o t  c h a n g e  s u b s t a n t i a l l y  o v e r  the 10 y e a r s  (1970-1979) of 
s t u d y .  F i v e  d e e r  g u a r d  p r o t o t y p e s  w e r e  e v a l u a t e d .  H i g h w a y  
l i g h t i n g ,  a s  t e s t e d  i n  th i s  study, d i d  n o t  r e s u l t  in 
s i g n i f i c a n t l y  f e w e r  a c c i d e n t s .

O R D E R  FROM:
N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  5205 P o r t  R o y a l  R o a d  

S p r i n g f i e l d ,  V i r g i n i a ;  22161; P B 8 1 - 1 2 4 6 3 8

N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  u B 107
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E V A L U A T I O N  0? H I G H W A Y  D E E R  K I L L  M I T I G A T I O N  ON 
S I E / L A S - 3 9 5  (1976-1979)

Ford, SG

C a l i f o r n i a  D e p a r t m e n t  of T r a n s p o r t a t i o n ;  D i v i s i o n  of
T r a n s p o r t a t i o n  P l a n n i n g ;  S a c r a m e n t o ,  C a l i f o r n i a ;  95014; 
1 3 1 4 0 - 6 0 4 1 0 3

F e d e r a l  H i g h w a y  A d m i n i s t r a t i o n ;  400 7 t h  S t r e e t ,  SW; 
W a s h i n g t o n ,  D.C.; 2 0 5 9 0

F i n a l  Rot.-, S F H W A / C A / 8 0 / 0 1 ; M a y  00; 4 5 p

F U N D I N G  A G E NCY:
F H W A  C o d e  E - 0 4 5 8

F T - C o n t r a c t ;  C N - A - 0 - 3 4

T h e  p r o j e c t - w a s  d e v e l o p e d  to d e t e r m i n e  the e f f e c t i v e n e s s  
of d e e r - c r o s s i n g  s t r u c t u r e s ,  d e e r - p r o o f  fence, and 
o n e - w a y  d e e r  g a t e s  in p r e v e n t i n g  d e e r - v e h i c l e  c o l l i s i o n s  
o n  a s e c t i o n  o f  h i g h w a y  w h i c h  c r o s s e s  a d e e r  m i g r a t i o n  
route. A l l  i n f o r m a t i o n  on t h i s  s t u d y  w a s  g a t h e r e d  by 
d i r e c t  a n d  i n d i r e c t  o b s e r v a t i o n .  I t  h a s  b e e n  d e t e r m i n e d  
th a t  the w i d e  o p e n  ty p e  of d e e r  c r o s s i n g  s y s t e m  is 
e f f e c t i v e  i n  p r o v i d i n g  d e e r  a s a f e  p a s s a g e  a c r o s s  the 
h i g h w a y .  I t  t o o k  t h r o e  y e a r s  b e f o r e  the m a j o r  p o r t i o n  
of tne h e r d  a p p r o a c h e d  t h e  c r o s s i n g s  d i r e c t l y  r a t h e r  
t h a n  m o v i n g  to th e m  a l o n g  the fence. U n t i l  th a t  time, 
e v e r /  w e a k  s p o t  i n  t h e  f e n c e  w a s  c h a l l e n g e d  by the d e e r  
m o v i n g  to the s t r u c t u r e s .  Man w a s  the m a j o r  c a u s a  for 
o p e n i n g s  in t h e  c r o s s i n g  s y s t e m  d u r i n g  this study. T h e  
o p e n i n g  t h a t  a c c o u n t e d  for the m a j o r  p o r t i o n  of the 
d e e r  k i l l e d  d u r i n g  the s t u d y  w a s  a d r i v e  t h r o u g h  gate, 
f r e q u e n t l y  l e f t  o p e n  by a l o cal r a n c h e r .  (FIIWA)

O R D E R  FROM:
N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  5 2 0 5  P o r t  R o y a l  R o a d  

S p r i n g f i e l d ,  V i r g i n i a ;  22161; P B 3 1 - 2 4 6 7 9 5
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F E N C E S  F O R  P R O T E C T I O N  O F  T R A F F I C  A M D  D E E R .  

L e h t i n i a k i ,  f<

SUMMARY

C e n t r a l  O r g a n i z a t i o n  f o r  T r a f f i c  S a f e t y ,  F i n l a n d ;  P L  2 3 9 ;  

0 0 1 2 0  H e l s i n k i  12; F i n l a n d ;  0 3 5 5 - 6 5 7 0 ;  9 5 1 - 9 4 3 1 - 3 2 - 2

M o n o g r a p h ;  if M o .  3 7 / 1 9 3 1  ; F e b  81;, I4 p ;  1 F i g . ;  2 T a b . ;  8 R e f .

T h e  e f f e c t  o f  12 s h o r t  w i r e - n e t  f e n c e s  b u i l t  a l o n g  t h e  r o a d  

n e t w o r k  o n  d e a r  a c c i d e n t s  a n d  o,:i t h e  m o v e m e n t  o f  d e e r  w e r e  

s t u d i e d  b y  a c c i d e n t  a n a l y s i s  a n d  o b s e r v a t i o n  a t  t h e  t e s t  

f e n c e s -  I t  w a s  f o u n d  t h e  n u m b e r  o f  d e e r  a c c i d e n t s  d e c r e a s e s  

i f  f e n c e s  a r e  b u i l t ,  b u t  o n l y  w h e r e  t h e  f e n c e s  a r e  l o c a t e d  

t h e r e  w a s  a  c o r r e s p o n d i n g  i n c r e a s e  i n  t h e  n u m b e r  o f  

a c c i l e n t s  a t  b o t h  e n d s  o f  t h e  s h o r t  w i r e - n e t  f e n c e s  s t u d i e d .  

T h u s  t h e  s h o r t  w i r e  n e t  f e n c e s  h a v e  r,o e f f e c t  o n  t h e  t o t a l  

n u m b e r  o f  d e e r  a c c i d e n t s .
(TRKL)

T r a n s p o r t  a n d  R o a d  R e s e a r c h  L a b o r a t o r y ;  I R R D  2 5 8 6 9 7
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E V A L U A T I O N  O F  D E E R  M I R R O R S  F O R  R E D U C I N G  D E E R  V E H I C L E  
A C C I D E N T S

P E R F O R M I N G  A G E N C Y :
M a i n e  U n i v e r s i t y ;  H a m p d e n  H i g h l a n d s ,  Maine; 0 4 4 4 5

I N V E S T I G A T O R :
G i l b e r t

F e d e r a l  H i g h w a y  A d m i n i s t r a t i o n ;  2 9 8 0 1 7 3 5 2 ;  3 3 F 2 1 8 2  54; A

F U N D I N G  A G E N C Y :
F e d e r a l  H i g h w a y  A d m i n i s t r a t i o n ;  E n v i r o n m e n t a l  D e s i g n  a n d

C o n t r o l ;  500 7th S t r e e t ,  S w ; W a s h i n g t o n ,  D.C.; 2 0 5 9 6  (

A S - A c t i v e ;  R D - D e c  81; SD--09 S e p  77; T F - 3 8 0 0 0 ;  F T - C o n t r a c t ;
Ctl-PO-7-3-0 1 52 (

T h e  s t u d y  w i l l  e v a l u a t e  t h e  e f f e c t i v e n e s s  of m e t a l  m i r r o r s
p l a c e d  a l o n g  the h i g h w a y  row in  r c d u  ing d e e r - v e h i c l e  (
a c c i d e n t s .  .The o p e r a t i n g  t h e o r y  is t h a t  c a r  l i g h t s
r e f l e c t i n g  of the m i r r o r s  w i l l  c a u s e  d e e r  to s t o p  a s  the
v e h i c l e  p a s s e s .  (
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T H E  H U M A N  F A C T O R  I N  G A M E - V E H I C L E  A C C I D E N T S .  A  S T U D Y  O F  
D R I V E R S '  I N F O R M A T I O N  A C Q U I S I T I O N

A a b e r q ,  L

U p o s i i a  U n i v e r s i t y ,  S w e d e n ;  P.O. B o x  227; S-751 05 U p p s a l a ;  
Swed e n ;  0 5 8 6 - 8 8 5 8 ;  9 1 - 5 5 4 - 1 1 3 5 - 1

M o n o g r a p h ;  SNo. 6; 81; 130p; 17 Fig.; 15 Tab.; 2 Phot.; Refs.

T h e  p r o b l e m  of g a m e - v e h i c l e  a c c i d e n t s  i s  d i s c u s s e d  a n  t e r m s  
of d r i v e r ' s  s t r a t e g i e s  for v i s u a l  s e a r c h  i n  d r i v i n g .  T o  fi n d  
p o s s i b l e  m e a s u r e s  for r e d u c i n g  the n u m b e r  of  w i l d l i f e  
a c c i d e n t s ,  f o u r  s t u d i e s  w e r e  u n d e r t a k e n .  I n i t i a l l y ,  two 
e x p l o r a t o r y  i n v e s t i g a t i o n s  w e r e  m ade: a s u r v e y  of d r i v e r s '  
e x p e c t a n c i e s  c o n c e r n i n g  m o o s e  in t r a f f i c  a n d  a s t u d y  
i n v o l v i n g  r e p o r t s  o f  a c c i d e n t s  a n d  n e a r - a c c i d e n t s  w i t h  
m~ 5 s e .  T h e  r e s u l t s  of t h e s e  i n v e s t i g a t i o n s  g i v e  no e v i d e n c e  
' .at d r i v e r s '  e x p e r i e n c e ,  k n o w l e d g e ,  o r  a t t i t u d e  c o n c e r n i n g  
m o o s e  a r e  r e l a t e d  to w i l d l i f e  a c c i d e n t s .  I n s t e a d  they 
s u g g e s t  t h a t  t h e  v i s u a l  s e a r c h  p a t t e r n s  of drxvp.rs m i g h t  
e x p l a i n  s o m e  of the e f f e c t s  o b t a i n e d .  I n  a s e r i e s  of f i e l d  
e x p e r i m e n t s ,  drivers' a b i l i t y  to d e t e c t  m o o s e  d u m m i e s  was 
e x p l o r e d  a n d  i n  a final s t u d y  the e f f e c t i v e n e s s  of t h e  g a m e  
c r o s s i n g  sign, w a s  i n v e s t i g a t e d  e x p e r i m e n t a l l y .  The r e s u l t s  
w e r e  i n t e r p r e t e d  as e v i d e n c e  th a t  m  r u r a l  d r i v i n g ,  d r i v e r s  
n o r m a l l y  sc a n  the v i e w  a h e a d  in a s y s t e m a t i c  a n d  a l m o s t  
a u t o m a t i c  w a y  w h i c h  i s  n o t  e f f e c t i v e  t o r  the task of 
d e t e c t i n g  moose. D r i v e r s  c a n  e a s i l y  c h a n g e  t h e i r  a u t o m a t i c  
s c a n n i n g  i n t o  a c o n t r o l l e d  s e a r c h  f o r  a n i m a l s  b u t  this 
s e a r c h  is d e m a n d i n g  a n d  c a n  p r o b a b l y  n o t  be s u s t a i n e d  f o r  
r r,v l e n g t h  of t i m e  w i t h o u t  f e e d b a c k .  (TRRL)

T r a n s p o r t  a n d  R o a d  R e s e a r c h  L a b o r a t o r y ;  I R R D  250809 
N a t i o n a l  S w e d i s h  Road 8 T r a f f i c  R e s e a r c h  I n s t i t u t e



121 F o o t h i l l  Drive 
Eag le  R i v e r ,  Alaska 99577

29 June 1983

RE: Moose-Auto Acc idents  on Glenn
Highway

Represen ta t iv e  Randy P h i l l i p s  
Dox 142
Eag le  R iv e r ,  Alaska 99577 

Dear Represen ta t ive  P h i l l i p s :

Thank you for  your l e t t e r  o f  May 9, 1983 and a l s o  f o r  sending a long the copy 
o f  the l e t t e r  from the Department o f  T r an spo r ta t i o n .

I t  sounds as though you are t r y ing  to ge t  someone on the bal l  about the moose 
s i t u a t i o n  on Glenn Highway. You s a id  that  maybe sometime in June the research 
on the problem o f  l i g h t i n g  Glenn Highway would be completed. Have you heard 
anyth ing y e t ?  I hope they can do something before darkness f a l l s  ag a in .

Could you p lea se  check in to  i t  ag a in .  P l e a s e  d o n ' t  l e t  them drop the b a l l .

A l s o ,  I am r e a l l y  upset about you being k icked o f f  the committee. I s  there 
anyone in p a r t i c u l a r  I could  w r i t e  about i t ?  I would be glad to l e t  them know 
how we fee l  about i t .

Thank you very much for h e lp ing .

S i n c e r e l y ,

Marge Founds
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Bill Sheffie ld , Governor

D E P A R T M E N T  O F  T R A N S P O R T A T IO N  / 
a r u ’ J B L I C  FAC IL IT IES  ' 4111 AVIATION AVENUE, POUCH 6900 

ANCHORAGE 99502 (TELEX 25-185) 
PHONE: 266-1462

I

CENTRAL REGION PLANNING & PROGRAMMING 
Director 's Office

May 16, 1933

The Honorable Randy P hillip s 
Representative 
Alaska State Legislature 
Pouch V
Juneau, AK 99811

Dear Representative P h illip s :

Per your.conversation with Michelle Michaud regarding moose-automobile 
accident prevention measures along the Glenn Highway, Alan Bennett, a 
biologist with the U.S. Army has indicated that illumination may reduce 
moose-auto accidents by 20% whereas fencing and underpasses could reduce 
these accidents oy up to 70%, Since a higher reduction in accidents would 
occur with fencing and underpasses, this method w ill be considered f ir s t .

I have requested the Central Region's Design & Construction Division to 
investigate the possibility of using federal safety funds for the design 
portion of the project. They have indicated that the report should be 
completed in about two weeks. I w ill forward a copy of that report to 
you at that time.

In the meantime i f  I can be of further assistance please call.

Sincerely

Di rector

WRS:MM/ey

cc: Emil Notti, Legislative Assistant
Office of the Governor

Alan Bennett, U.S. Army



D E P A R T M E N T  O F  T R A N S P O R T A T IO N  
a n d  P U B L IC  FAC IL IT IES

CENTRAL REGION P U N N IN G  & PROGRAMMING 
Director's Office

4111 AVIATION AVENUE, P O UCH 6900 
ANCHORAGE 99502 (TELEX 25-185) 
PHONE: 266-1462

May 4, 1983

The Honorable Randy Phillips 
Representative 
Alaska State Legislature 
Pouch V
Juneau, AK 99811

Dear Representative P h illip s:

Sorry for the delay in responding to your request regarding protective/ 
preventive measures along the Glenn Highway (Fort Richardson to Eagle River) 
to reduce, the number of moose-auto accidents.

I requested the Department's Research Section in Fairbanks to do a literature 
search (attached) to determine various types of methods used in other states 
and countries to reduce mcose-auto accidents. As you can see from the 
attached l i s t  of studies, many thousands of dollars have been spent research­
ing the problem with some success.

A reflector device has been utilized along the Glenn Highway with l i t t l e  
success. This has been mainly due to the fact that excess dust and winter 
snow covers the devices and maintenance of the reflectors has been in s u ff i ­
cient as well as costly. Also note that studies directly related to roadway 
illumination did not tend to show a decrease in veiricle/wildlife accidents.

Herman Gnese, a game biologist for the Department of Fish and Game (DF&G) in 
Anchorage, and Alan Bennett, a biologist for the U.S. Army indicated that 
the following would probably be the best solution for reducing the occurrence 
of moose related auto accidents along this Lection (Mile 132-140) of the 
highway.

1. Clear at least 35 feet on each side of the road bed. This allows 
both the driver to see the moose and the moose also does not walk 
directly onto the road from the trees.

Mr. Griese mentioned that i f  35 feet is cleared on each side of the 
road that this should occur after the buds have begun to open up 
around the middle or end of June. Also the brush would need to be 
cut back periodically (approximately every 3 years) to prevent prime 
"moose habitat" vegetation from growing back.

2. Install fencing and underpasses for the moose to travel from one 
side of the road to the other (the attached map shows where the 
fencing and underpasses should be placed).



3. Install lighting on the both sides of the highway to provide 
continuous illumination from Muldoon Road to Hiland Road.

Mr. Bennett indicated that 80£ of the moose-auto accidents occur within two 
main areas. He also indicated that approximately 53 mooses were killed on 
this stretch of the highway last year. Mr. Griese said that ADF&G and the 
U.S. Army only have accident records in which the accident caused the death 
of the moose. Mr. Griese also pointed out that moose behave differently 
than deer, hence those measures used to reduce deer related auto accidents 
may not work where moose are involved.

Mr. Griese and Mr. Bennett have indicated that the moose herd in this area 
has remained relatively stable; however, travel along this section of the 
highway w ill continue to increase and without some type of prevention 
measures moose related auto accidents will most like ly  increase.

A cost estimate has been prepared to determine the costs for: 1) lighting 
(continuous illumination), 2) fencing and underpasses, and 3) clearing of 
road side. This cost estimate should give you some indication of the costs 
involved. The Department has not had time to fu l ly  analyze the possibilities 
of installing any of the above mentioned prevention measures.

In the interim, the Department's Central Region Maintenance & Operations 
Division w ill clear certain areas along the roadway pending availa b ility  
of funds; however, a long-term solution w ill need to be funded, fu l ly  or 
p artia lly  by the Legislature.

Mr. Bennett has indicated that the U.S. Army would be willing to fund part 
of any project that the Department may construct. The Department is looking 
into possibly securing federal "safety" funds.

I f  I can be of further assistance to you regarding this matter please call.

WRS:MM/ey

Attachments

cc: Alan Bennett U.S. Army

Herman Griese, ADF&G

Emil Notti, Legislative Assistant 
Office of the Governor

Di rector



GLENN HIGHWAY

Muldoon Road to Hi land Road (8 miles)

Fencing along both sides of highway with 
5-moose underpasses

Contiricus Illumination

Clearing and Grubbing 35 feet on each 
side of road

TOTAL

$2,596,250.00

2,784,000.00

288,000.00

$5,668,250.00
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I L L U M I N A T I 0  Mr S 1 3  M S ,  
R E F L E C T O R S  F O R  D E E R  OR 

W I L D L I F E

APR 7 /983

D° rPF SEARCH SECTION

HRIS FILE SEARCH

P R E P A R E D  FOR

VIR. D A V I D  C .  E S C H  
C H I E F  O F  H I G H  W Aif R E S E A R C H  

A L A S K A  D E P A R T M E N T  OF  T R A N S P D R r A r i O N  5 P U 3 L I 0  F A C I L I T I E S
FAIRBANKS, ALASKA

0 3 / 3 0 / t 3 3

H ig hw a y Research Infor.nation Sarvrca 

N at io na l Res e ar c h Council 

Nationa l Acadamy of Sc i en c e s  * Natio na l Acaiany of Engi.naariag

Washington, D.C.
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51 3 3 0 4^ 4
SAME AND TRAFF IC :  REPORT OF HUNTING AND W ILD L IF E  MANAGEMENT 
COMMISSION
V IL T  OCH TRAF IX :  BETAENKANDE AV JAKT -  OCH 
VILTVAARDSBEREDNINGEN
J o r d b r u k s d e p a r t e r a e n t e t ;  F a c k ;  S t o c k h o lm ;  Sweden ;  0 3 7 5 - 2 5 0 X ;  

9 1 - 3 8 - 0 5 6 6 0 - 7

M o n o g r a p n ; 2SOU 1 9 8 0 : 2 . 9 ;  8 0 ;  1 2 0 p ;  F i g s . ;  T a d s . ;  Swedxsn
m e r e  a r e  no s im p x e  ways  o f  s o l v i n g  t h e  p r o b l e m  o f  a c c i d e n t s  
i n v o l v i n g  g ame .  T h e s e  p r o p o s a l s  a r e  o n l y  l i m i t e d  e f f o r t s  
w h ich  m i g h t  c o n t r i b u t e  t o  r e d u c i n g  t h e  r i s k s .  A somewhat 
i n c r e a s e d  h u n t i n g  o u g h t  n o t  t o  c a u s e  a n y  g r e a t e r  r i s k s  f o r  
t h e  f a u n a .  I n  c o n t r a s t  t o  t r a f f i c  s a f e t y  d emands ,  t h e  a im  
s h o u l d  be t o  c r e a t e  on e  b a l a n c e d  e l k  s t o c k  i n  l a r g e r  
r e g i o n s .  L ow e r  s p e e d  on  t h e  r o a d s ,  e s p e c i a l l y  whe re  and  
when t h e  a c c i d e n t  r i s k  i s  h i g h ,  l e a d s  t o  f e w e r  and l e s s  
s e r i o u s  a c c i d e n t s .  I t  c an  be  d on e  w i t h  s p e ed  l i m i t s  and  u s e  
o f  w a r n i n g  s i g n s .  E d u c a t i o n  ( d r i v i n g - s c h o o l )  and  
i n f o r m a t i o n  ( e g  f o r w a r d i n g  t h e  p o l i c e  k n ow le d g e  a b o u t  
t e m p o r a r y  e l k  a c c u m u l a t i o n s )  c a n  a l s o  h e l p  t o  . e c r e a s e  t h e  
numbe r  o f  a c c i d e n t s .  To r e d u c e  t h e  a c c i d e n t  x. s e v e r a l  
a c t i o n s  i n  c o n n e c t i o n  w i t h  t h e  c a r r i a g e w a y  h a v e  b e en  t r i e d ,  
f o r  i n s t a n c e  f e n c e s ,  l a n d  c l e a r a n c e  and  game m i r r o r s .  The 
game m i r r o r s ,  h ow e v e r ,  h a v e  n o t  p r o v e d  t o  h a v e  any 
c o n s i d e r a b l e  e f f i c i e n c y -  B i o t o p e  a c t i o n s  a r e  s e l d o m  
j u s t i f i e d ,  a t  l e a s t  n o t  c o n c e r n i n g  e l k .  L i g h t ,  s o u n d  and  
o d o u r  s i g n a l s  h a v e  n o t  y e t  b e e n  u s e d  i n  a n y  g r e a t  d e g r e e .  
T e s t s  h a v e  showed t h a t  o d o u r  s i g n a l s  h a v e  a h i g h  e f f e c t .  
(TRRL)
T r a n s p o r t  and  Road R e s e a r c h  L a b o r a t o r y ;  IRRD  2 5 1 2 0 1  
N a t i o n a l  S w e d i s h  Road  5 T r a f f i c  R e s e a r c h  I n s t i t u t e
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51 3 3 0 4 8 3
THE GAME ACCIDENT PROJECT ( V I O L ) .  F INAL REPORT, MAT 1 9 8 0  
VILTOLYCKSPROJEKTET ( V I O L ) .  SLUTRAPPORT MAJ 198 0
N a t i o n a l  Sw ed i s h  Road A d m i n i s t r a t i o n ;  F a c k  S - 1 0 2 2 0 ;  S t o c k h o lm  

1 2 ;  Sweden
M onog ra ph ;  #TU 1 4 6 ;  May 8 0 ;  1 1 7 p ;  F i g s . ;  T a b s . ;  R a f s . ; A pp s . ;  

Sw e d i s h
The numoe r  o f  p o l i c e  r e p o r t e d  a c c i d e n t s  w i t h  game and  m o t o r  
v e h i c l e s  i n c r e a s e d  h e a v i l y  i n  t h a  1 9 6 0 ' s .  As a r a s u i t  t h e  

l g o v e r n m e n t  a s s i g n e d  t o  t h e  N a t i o n a l  R oad  A d m i n i s t r a t i v j n  t h e
t a s k  t o  c a r r y  o u t  r e s e a r c h  and  e x p e r i m e n t a l  w o r k  f o r  t n e  
p u r p o s e  o f  r e d u c i n g  t h e  numbe r  o f  s u c n  a c c i d e n t s .  The worK 

I h a s  o a e n  g o i n y  on  b e tw een  1 9 7 0  and  1 9 7 9 .  B a s i c  f a c t s  a b o u t
game, t r a f f i c  and a c c i d e n t s  h a v e  b e e n  c o l l e c t e d  and 
a n a l y s e d .  'The  a n a l y s e s  h a v e  l e d  t o  an  e s t i m a t i o n  o f  game 

( a c c i d e n t  h a z a r d s  u n d e r  d i f f e r e n t  c o n d i t i o n s .  A c c i d e n t
p r e v e n t  :.ve m e a s u r e s  h a v e  b e en  t h o r o u g h l y  s t u d i e d  t h r o u g h  
p r a c t i c a l  e x p e r i m e n t s ,  s t a t i s t i c a l  a c c i d e n t  a n a l y s e s  anci 

I e c o n om ic  a s s e s s m e n t s .  The i n v e s t i g a t i o n  c o m p r i s e s  e l k ,  r o e
d e e r ,  f a l l o w  d e e r  and r e d  d e e r  w i t h  t h e  a c c e n t  on  e l k .  Game 
a c c i d e n t s  h a v e  i n c r e a s e d  no  l e s s  h e a v i l y  i n  t h e  1 9 7 0 ' s  and  

' t h e y  a r e  l i k e l y  t o  c o n s t i t u t e  a b o u t  15,X o f  t h e  t o t a l  number
o f  r o a d  a c c i d e n t s .  A numbe r  o f  m e a s u r e s  a r e  d i s c u s s e s ,  i e  
game f e n c e s ,  m i r r o r s ,  im p r o v e d  v i s i b i l i t y  t h r o u g h  c l e a r i n g ,

' b i g  game s i g n s ,  r e p e l l e n t s ,  i n f o r m a t i o n  t o  r o a d  u s e r s ,
r e d u c t i o n  o f  t h e  s t o c k  o f  game. F e n c e s  h a v e  an  a c c i d e n t  
r e d u c i n g  e f f e c t  o f  a p p r o x  Q0% w h e r e a s  m i r r o r s  show no 
s i g n i f i c a n t  e f f e c t .  C l e a r i n g  i s  an  e x p e n s i v e  m e a s u r e .
F u r t h e r  r e s e a r c h  i s  n e c e s s a r y  t o  e s t a b l i s h  t h e  e f f e c t  o f  
s i g n s .  R e p e l l e n t s  i n  t h e  f o rm  o f  e v i l - s m e l l i n g  p r e p a r a t i o n s  
s e a  in t o  h h v r r i i om e - e T f e c t T  (TRRL)
T r a n s p o r t  and Road R e s e a r c h  L a b o r a t o r y ;  IR RD  2 5 1 1 6 2  
N a t i o n a l  S w e d i s h  Road & T r a f f i c  R e s e a r c h  I n s t i t u t e
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5 1  3 2 2 7 1 9

EFFECTS OF HIGHWAY OPERATIONS PRACTICES AND F A C IL IT IE S  
ON ELK , MULE DEER, AND PRONGHORN ANTELOPE
Ward ,  AL 
F o r n w a l t ,  NE 
H e n r y ,  SZ 
H o d o r f f ,  RA
R oc k y  M o u n t a i n  f o r e s t ,  and  Range  E x p e r im e n t  S t a t i o n ;  24  0 W es t

P r o s p e c t  S t r e e t ;  F o r t  C o l l i n s ,  C o l o r a d o ;  8 0 5 2 6  
F e d e r a l  H ig hw ay  A d m i n i s t r a t i o n ;  4 0 0  7 t h  S t r e e t ,  SW;

W a s h i n g t o n ,  D . C . ;  2 0 5 9 0
F i n a l  R p t . ;  * FHWA-P .D -7 9 -1 4 3 ;  Mar 3 0 ;  57.p

FUNDING AGENCY:
FHWA Code 2 - 0 4 6 9
V e g e t a t i v e  g r o u n d  c o v e r  u n d e r  s n o w d r i f t s  f o rm e d  b e h i n d  
s n o w f e n c e s  u s e d  a l o n g  I n t e r s t a t e  30 t o  c o n t r o l  b l o w i n g  
and d r i f t i n g  snow h a s  n o t  c h ang ed  a p p r e c i a b l y  o v e r  a f i v e -  
y e a r  p e r i o d .  S a g e b r u s h  ( A r t e m i s i a  t r i d e n t a t a )  h a s  d e c r e a s e d  
s i g n i f i c a n t l y  u n d e r  s n o w d r i f t s  w h e r e  d e e p  d r i f t s  o c c u r r e d  
e v e r y  y e a r  and  i s  b e i n g  r e p l a c e d  by g r a s s e s  and  f o r b s .  M u le  
d e e r  ( O d o c o i l e u s  h em in o u s )  u s e  m a c h i n e r y  and  b o x - t y p e  
u n d e r p a s s e s  t o  c r o s s  u n d e r  I n t e r s t a t e  80  when b i g  game 
f e n c i n g  8 f e e t  ( 2 . 4 4  m) h i g h  i s  c o n s t r u c t e d  i n  p l a c e  o f  t h e  
r e g u l a r  r i g h t - o f - w a y  f e n c e .  D e e r - v e h i c l e  a c c i d e n t s  w e r e  
r e d u c e d  o v e r  9 0  p e r c e n t ,  w h ic h  i s  a l a r g e  s a v i n g s  o f  d e e r  
l i f e  and  v e h i c l e  damage .  O n l y  on e  p r o n g h o r n  a n t e l o p e  
( A n t i l o c a r p a  a m e r i c a n a )  , o u t  o f  s e v e r a l  h u n d r e d  i n  t h e  a r e a ,  
h a s  b e e n  known t o  u se  t n e  same u n d e r p a s s e s .  E l k  ( C e r v u s  
c a n a d e n s i s )  h a v e  n o t  had  o c c a s i o n  t o  u s e  t h e  u n d e r p a s s e s .  
H un ted  m u le  d e e r  a nd  e l k  c r o s s  F o r e s t  r o a d s  m o s t  i n  a r e a s  
w he re  t h e i r  f e e d i n g  s i t e s  a r e  a d j a c e n t  t o  t h e  r o a d .  E l k  
show a p e r f e r e n c e  t o  s t a y  o v e r  0 . 1  m i l e  ( 1 6 0  m) f r o m  
s t r e a m s  when c r o s s i n g  r o a d s ,  w h i l e  d e e r  a r e  n o t  s o  
s e n s i t i v e .  E l k  show a p r e f e r e n c e  t o  s t a y  a minimum o f  0 . 2 5  
r a i i e  ( 4 0 0  m) f r o m  t r a f f i c  w h i l e  d e e r  p r e f e r  a minimum o f  
100  y a r d s  ( 9 1 . in ) ,  and a n t e l o p e  u s e  t h e  h a b i t a t  up t o  t h e  
r i g h t - o f - w a y  f e n c e .  A l l  t h r e e  s p e c i e s  a r e  more  r e s p o n s i v e  
t o  p e o p l e  w a l k e r i n g ;  e l k  p r e f e r  a d i s t a n c e  o f  0 k5 m i l e  
lOO0 ra) , d e e r  200  y a r d s  ( 1 8 2  m) a n d  a n t e l o p e  s omewhe re  
b e tw e e n  t h e  tw o  d i s t a n c e s ,  d e p e n d i n g  on  h a b i t a t  and 
e x p e r i e n c e s .  The d i s p l a c e m e n t  r e a c t i o n  i s  d e f i n i t e l y  t h e  
m o s t  s e r i o u s  r e s p o n s e .  C amera  s y s t e m s  u s i n g  m ic r ow a v e  
s e n s o r s  and  l i g h t s  a r e  u s e f u l  i n  r e c o r d i n g  a n i a i a l  a c t i v i t i e s  
a t  u n d e r p a s s e s .  (FHWA)

ORDER FROM:
N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  5 2 8 5  P o r t  R o y a l  R o a d ;
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51 3 2 2 1 1 8
INVESTIGATION OF ELK ACCIDENTS IN  THE COUNTY OF NORRBOTTEN, 
SWEDEN 197 8
UNDERSOEKNIN5 AV AELGOLYCKOR I  NORRBOTTENS LAEN 1 9 7 8
P e t t a r s s o n ,  G 
S v e u c e r g ,  AA
T r a f i k s a e k e r h a t s v e r k e t ;  O e v r e  N o r r a  D i s t r i k t e t ;  L u l e a a ;  

Sweden
M on o g r a p h ;  7 9 ;  2 9 p ;  15 F i g . ;  20 T a b . ;  Sw e d i s h
The s t u d y  a im s  a t  o b t a i n i n g  a n s w e r s  t o  q u e s t i o n s  s u c h  a s ,  
wha ; ; ,  w he ra  a n d  how d o  e l k  a c c i d e n t s  o c c u r  and  who m ea t s  
w i t h  tha tu .  I t  d r aw s  u p on  294  p o l i c e  r e p o r t s  o f  a l k  
a c c i S e n t s  d u r i n g  1978  i n  t h e  p r o v i n c e  o f  N o r r b o t t e n .  The 
d r i v e r s  i n v o l v e d  we re  a s k e d  t o  a n sw e r  a  q u e s t i o n n a i r e  
c o m p r i s i n g  t h e  f o l l o w i n g  v a r i a b l e s :  v e h i c l e ,  l i g h t  
c o n d i t i o n s ,  t r a f f i c  c o n d i t i o n s ,  l i g h t i n g ,  when was t h e  e l k  
d i s c e r n e d ,  s p e e d ,  r o a d  s t a n d a r d ,  s u r r o u n d i n g  t e r r a i n ,  
k n o w l e d g e ,  d a m a g e / i n j u r y ,  p r e v i o u s  e x p e r i e n c e .  The a n sw e r s  
r e c e i v e d  w a re  c o m p i l e d  i n  f r e q u e n c y  an d  c r o s s  t a b l e s .  The 
r e s u l t s  show t h a t  t h e  d r i v e r s ,  i r r e s p e c t i v e  o f  s p e e d ,  s p e e d  
l i m i t  o r  k n ow le d g e  o f  e l k  d a n g e r  o f t e n  d i d  n o t  s e e  t h e  e l k  
b e f o r e  t n e  c o l l i s i o n ,  o r  saw  i t  s o  l a t e  t h a t  he was u n a b l e  
t o  r e a - ' t .  T h e r e  was no  o v e r - r e p r e s e n t a t i o n  o f  a n y  a g e  g r o u p  
o r  s a x  o f  d r i v e r .  A c c i d e n t s  m a i n l y  o c c u r r e d  i n  d a r k n e s s  and  
a t  dawn .  S u r p r i s i n g l y  e n ough  o n e  f o u r t h  o f  t h e  a c c i d e n t s  
o c c u r r e d  a t  p l a c e s  d e s c r i b e d  b y  d r i v e r s  a s  open  f i e l d  w i t h  
g o o d  v i s i b i l i t y .  The a u t h o r  c o n c l u d e s  t h a t  m e a s u r e s  a im ed  
a t  d r i v e r s  t o  r e d u c e  t h e  number  o f  a c c i d e n t s  h a v a  l i m i t e d  
e f f e c t .  I n s t e a d  l o n g - t e r m  m e a s u r e s  m u s t  be t a k e n  t o  p r e v e n t  
e l k s  f r o m  c om in g  i n t o  c o n f l i c t  w i t h  r o a d  t r a f f i c .  I n  t h e  
m ean t im e  t h e  number  o f  e l k s  mus t  be  k e p t  a t  a s u i t a b l e  l e v e l  
b y  s h o o t i n g .  (TRRL)
T r a n s p o r t  and Road R e s e a r c h  L a b o r a t o r y ;  IRRD  2 4 7 8 8 3  
N a t i o n a l  S w e d i s h  Road & T r a f f i c  R e s e a r c h  I n s t i t u t e



3 0 / 0 3 / 3 3  HR IS  RUN MO. HALX616 SELECTIONS

21 3 0 0 9 8 9
GAME FENCES. LOCATION, COSTS AND MANAGEMENT 
VILTSTAENGSEL. PLACSRING, KOSTNADER OCH DR IFT
•N a t i o n a l  S w e d i s h  Road 

1 2 ;  Sweden
A d m i n i s t r a t i o n ;  F a c k  S - 1 0 2 2 0 ;  S t o c k h o lm

M onog r a ph ;  7TU 1 9 7 9 : 1 ;  7 9 ;  26 p . ;  4 F i g . ;  S w e d i s h
T h i s  r e p o r t  i s  a  summary o f  p r e s e n t  k n o w le d g e  c o n c e r n i n g  
game f e n c i n g  f o r  t r a f f i c  a c c i d e n t  p r e v e n t i o n .  C o s t s  o f  
c o n s t r u c t i o n ,  o p e r a t i o n  a n d  m a i n t e n a n c e  a r e  s t u d i e d  t o g e t h e r  
w i t h  how t h e  f e n c e  c a n  be a d a p t e d  t o  p r e v a i l i n g  t e r r a i n  
c o n d i t i o n s  and a d j a c e n t  r o a d s .  R e s u l t s  f r o m  t e s t s  o f  
s p e c i a l  t a k e - o f f  mounds f o r  e l k s  t h a t  h a v e  w ande r e d  i n t o  
f e n c e d  a r e a s  a r e  a l s o  i n c l u d e d  i n  t h e  r e p o r t .  D i f f e r e n t  
t y p e s  o r  f e n c e s  a r e  s t u d i e d .  Some r e s u l t s  f r o m  t h e  r e p o r t ;  
n e t  f e n c e  i s  more  c o s t l y  t o  e r e c t  t h a n  e l e c t r i f i e d  f e n c e ,  
b u t  i t  h a s  l o w e r  m a i n t e n a n c e  c o s t s .  A c o m b i n a t i o n  f e n c e  
a l s o  h a s  a m a i n t e n a n c e  c o s t  l o w e r  t h a n  t h a t  f o r  t h e  
e l e c t r i f i e d  f e n c e .  The a c c i d e n t  p r e v e n t i o n  e f f e c t  o f  t h e  
n e t  f e n c e  was s t u d i e d  w i t h  a i d  o f  a c c i d e n t  s t a t i s t i c s  f r o m  
t h e  S t o c k h o lm  r e g i o n .  I t  was f o u n d  t h a t  a  r e d u c t i o n  o f  
a c c i d e n t s  b y  7 0 - 3 0  p e r c e n t  i s  w e l l  w i t h i n  t h e  r e a c h  o f  wha t  
c an  be o c t a i n e d  b y  game f e n c i n g .  / T R R L /
T r a n s p o r t  and Road  R e s e a r c h  L a b o r a t o r y ;  IRRD  2 4 1 3 1 4  
N a t i o n a l  S w e d i s h  Road & T r a f f i c  R e s e a r c h  I n s t i t u t e
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30/03/83 H R I S N  HO. H A L K 6 16 S E L E C T I O N S

51 2 2 2 4 2 5
USE OF ONE-WAY GATES BY MULE DEER
R ead ,  DF 
P o j a r ,  TM 
W o o d a r d ,  TN
J o u r n a l  o f  W i l d l i f e  Management 
V38 H I ;  J a n  7 4 ;  pp 9 - 1 5
GATES DESIGNED TO ALLOW PASSAGE OF MULE DEER {ODOCOILEUS 
HEMINOUS) IN  ONLY ONE DIRECTION WERE TESTED UNDER CONTRO. LED 
AND F IELD  CONDITIONS. TWO GATE TYPES HAD S IGN IF ICANTLY  
DIFFERENT FREQUENCIES OF USE UNDER CONTROLLED CONDITIONS. 
EIGHT GATES OF THE TYPE DEEMED MOST EFFECTIVE WERE 
INSTALLED IN  EIGHT-FOOT ( 2 . 4 4 -M )  FENCES ADJACENT TO 
INTERSTATE HIGHWAY 70 NEAR V A IL .  COLOxRADO. A TOTAL OF 558  
PASSAGES WERE RECORDED THROUGH THESE GATES DURING 1 9 7 0 - 7 2  
AND 96 PERCENT OF THESE WERE IN  THE ONE-WAY DIRECTION FOR 
WHICH THE GATE WAS DESIGNED. BASED ON TRACK COUNTS, I T  
WAS ESTIMATED THESE GATES PERMITTED ABOUT 223  DEER TO 
ESCAPE THE IMMEDIATE HIGHWAY RIGHT-OF-WAY. /AUTHOR/
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51 193 92 4
THE ANIMAL ACCIDENT PROJECT. PART 2 .  - S ITUATION REPORT 
SEPTEMBER 1 9 7 8
i/ILTOL'/CXSPROJEKTET 2 .  LAEGEFRAPPORT SEPT 1 978
A lm h v i s t ,  B 
\na re , T  
Eko iom ,  S 
\ a b e r g ,  L 
r . em u i e r ,  S -A
N a t i o n a l  S w e d i s h  Road A d m i n i s t r a t i o n ;  F a c k  S - 1 0 2 2 0 ;  S t o c k h o lm  

1 2 ;  Sweden
M onog raph ;  f l n t e r a r a p p o r t  Nr 3 3 ;  S e p  7 8 ;  16 p . ;  3 F i g . ;  

Sw ed i s h
\r; a n a l y s i s  o f  a c c i d e n t s  i n v o l v i n g  moose  and  d e e r  snows t h a t  
70i» o f  a i l  a c c i d e n t s  o c c u r  i n  t h e  summer ,  w i t h  p e a k s  i n  
J un e ,  and end  o f  S e p t e m b e r  a n d  end o f  J a n u a r y .  A lm o s t  40?i 
o c c u r  a t  dawn- On n ew iy  c o n s t r u c t e d  r o a d s ,  t h e  number o f  
a c c i d e n t s  d u r i n g  t h e  f i r s t  y e a r  i s  a b o u t  2 . 5  t im e s  t h e  
n o rm a l ;  e v e n  a f t e r  t h r e e  y e a r s ,  t h e  number  o f  a c c i d e n t s  i s  
twice t h a t  n o r m a l l y  e x p e c t e d .  50% o f  a c c i d e n t s  o c c u r  whe re  
d i s t a n c e  b e tw e en  r o a d  and f o r e s t  i s  5 M, and  o v e r  9 0 5  whe re  
d i s t a n c e  i s  up t o  20 M. On r o a d s  i n  op en  c o u n t r y  l e s s  t h a n  
20/j o f  a c c i d e n t s  o c c u r .  P e a k s  i n v o l v i n g  moose  a r e  
i n f l u e n c e d  by b e h a v i o u r  o f  t h e  c a l v e s .  M e a s u r e s  t o  
c o u n t e r a c t  s u c h  a c c i d e n t s  a r e  (1 )  yama f e n c e s ;  d e e r  u s u a l l y  
c raw l  u n d e r n e a t h  w h i l e  moose  jump o v e r -  Whe re  f e n c e  
c o n s i s t s  o f  a mesh w i t h  s i n g l e  s t r a n d s  a b o v e ,  a n im a l s  a r e  
o f t e n  i n j u r e d ,  and  f e n c e s  s h o u l d  t h e r e f o r e  c o n s i s t  o f  mesh 
o v e r  f u l l  h e i g h t .  ( 2 )  ̂ game m i r r o r s ;  t h e s e  a r e  u sed  
e x t e n s i v e l y ,  and  an  i n v e s t i g a t i o n  o f  t h e i r  e f f i c a c y  i s  i n  . 
p r o g r e s s .  ( 3 )  c l e a r a n c e  a l o n g  r o a d 3 ;  i t  a p p e a r s  t h a t  t h i s  
i s  e f f e c t i v e  i n  r e d u c i n g  a c c i d e n t s .  New m e a s u r e s  a r e  t h e  /av ‘ 
use o f  v i s u a l  o r  s m e l l  s i g n a l s ,  and s p e e d  r e s t r i c t i o n s .
D r i v e r  a t t i t u d e  i s  a l s o  s i g n i f i c a n t .  F u r t h e r  s t u d i o s  a r e  
P l a n n e d .  / T R R L /
T n n s p o r t  and Road R e s e a r c h  L a b o r a t o r y ;  IRRD 2 3 7 6 b 6  
N a t i o n a l  Uwcd is l i  Road 6 T r a f f i c  R e s e a r c h  I n s t i t u t e
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51 1 6 3 9 4 9
TESTS WITH ELECTRICAL GAME PRESERVES DURING 1 9 7 5 - 7 6  
FOSRSOEK MED V IL T  STAENGSEL TYP NITRO-NOBEL ELSTAENGSEL I  
D-LAEN AAR 1 9 7 5 - 7 6
N a t i o n a l  S w e d i s h  Road A d m i n i s t r a t i o n ;  F a c k  S - 1 0 2 2 0 ;  S t o c k h o lm  

1 2 ;  Sweden
In t r . i l  P o t . ;  S NR 1 9 ;  7 7 ;  15 p p ;  4 F i g . ;  5 T a b . ;  1 P h o t . ;

Sw ed i s h
E l e c t r i c a l  f e n c e s  w a re  t e s t e d  a s  game p r e s e r v e s  on r o a d s  i n  
Sweden f o r  1 . 5  y e a r s .  The p u r p o s e  w a s :  ( 1 )  t o  s t u d y  
d i f f e r e n t  t y p o s  o f  u p r i g h t s  and  numbe r  o f  w i r e s  and  t h e i r  
p o s i t i o n ,  ( 2 )  t o  o b t a i n  a v a l u e  o f  management s a f e t y ,  ( 3 )  t o  
d e t e rm in e  c o n s t r u c t i o n  and  managemen t  c o s t s ,  a n d  ( 4 )  t o  
s t u d y  t h e  e f f e c t  o n  a n im a l  a c c i d e n t s .  O f  t h e  t y p e s  t e s t e d  a 
130 cm h i g h  f e n c e  w i t h  5 w i r e s  on  p r e s s u r e  im p r e g n a t e d  
u p r i g h t s  o f  wood ( s p a c e  6 M) h a s  p r o v e d  t h e  n e s t .  The 
c o n s t r u c t i o n  c o s t s  h a v e  b e en  l o w .  M e c h a n i c a l  w e a r  and  
s o i l i n g  f r o m  t h e  r o a d  h a v e  c r e a t e d  some p r o b l e m s .  I n  
p a r t i c u l a r  t h e  \ i r e  ( a  l a m i n a t e d  band )  h a s  b een  damaged .
There  w e r e  no a n im a l  a c c i d e n t s  a f t e r  t h e  e r e c t i o n  o f  t h e  
f e n c e .  A t  p r e s e n t  a new w i r e  w i t h  an e x p e c t e d  e n d u r a n c e  o f  
5 co 7 v e a r s  i s  b e i n g  t e s t e d . ,
' T K U L /

• l a t i o n a i  S w e d i s h  Road  6 T r a f f i c  R e s e a r c h  I n s t i t u t e  
T r a n s p o r t  and  Road R e s e a r c h  L a b o r a t o r y ;  I R R D - 2 2 6 3 0 4



HIGIWAZ FENCES AS VEHICLE-DEER COLL IS ION

IJN NO. UALK616

S' P e n n s y l v a n i a  S t a t e  U n i v e r s i t y ,  U n i v e r s i t y  P a r k ;  I n s t i t u t e  f o r  
R e s e a r c h  on  L and  and w a t e r  R e s o u r c e s ;  U n i v e r s i t y  P a r k ,  
P e n n s y l v a n i a ;  1 6 8 0 2 ;  4 3 2 - 4 1  ( 3 5 0 2 ;

F i n a l  R p t . ;  S FU W A -PA -7 4 - 9 ; J un  7 l, ;  26  pp
| F T - C o n t r a c t ;  C N -5 3 0 2 9

\  s u c v e y  o f  h i g hw a y  f e n c i n g  a l o n g  I n t e r s t a t e  80  i n  C e n t r e  
Coun ty  showed t h a t  7 1 / 2  f o o t ,  h ype  3 - m o d i t i e d  f e n c e  h a s  
l i t t l e  v a l u e  a s  a v e h i c l e - d e e r  c o l l i s i o n  d e t e r r e n t ;  many 
d e e r  c r a w l  u n d e r  t h e  f e n c e  t o  t h e  p l a n t e d  r i g n t - o t - w a y  and 
a c a n d an c a  o f  g ap s  u n d e r n e a t h  p r o v i d e s  f o r  e a s y  p e n e t r a t i o n .  
From D ecembe r  1974  t h r o u g h  Ma rch  197 6  num be r s  and  p o s i t i o n  
o f  d e e r  w e r e  o b s e r v e d  f r o m  a  v e h i c l e  d r i v e n  a l o n g  o m i l e s  o f  
I -bO  a t  n i g h t .  B im o d a l  p a t t e r n s  o f  a b u n d a n c e  w e re  f o u n d ,  
d e e r  w e re  m o s t  n um e ro u s  i n  s p r i n g  and  f a l l ;  o f  2 5 7 7  d e e r  
s i g h t i n g s ,  7 4 . 5 %  w e re  on  t h e  h ig hway  s i d e  and  2 5 . 5 %  on  t h e  
f a r  s i d e  o f  t h e  f e n c e -  C o m p a r i s o n s  b e tw e en  a c o n t r o l  a r e a  
( n o r t h  s i d e  o f  h ig hw a y )  whe re  t h e  f e n c e  was u n m o d i f i e d  and 
t e s t  a r e a s  ( s o u t h  s i d e )  w he re  g ap s  u n d e r n e a t h  w e re  p l u g g e d  

> d /o r  t o p  f i v e  w i r e s  r em oved  o r  r e p a i r e d  showed  t h a t  t h e  
v - r i t i c a i  w e a k n e s s  i n  t h e  f e n c e  i s  t h e  u n d e r s i d e  b u t  a l s o  
t h a t  l a r g e  n um be r s  o f  d e e r  c r o s s  a f u l l y  r e p a i r e d  f e n c e .
O n ly  6 d e e r  w e re  r e p o r t e d  k i l l e d  d u r i n g  t h e  16 mon th s  o f  
s t u d y  and  no  l i v e  d e e r  w e r e  s e e n  on  t h e  h i g h w a y ;  t h e s e  
r e s u l t s ,  r e l a t i v e  t o  p r e v i o u s  f i n d i n g s  b e g i n n i n g  i n  1 9 6 7 ,  
s t r o n g l y  s u g g e s t  u n a t  h i g h  t r a f f i c  v o l um e  p r e v e n t s  d e e r  f r o m  
v e n t u r i n g  o n t o  t h e  h ig hw a y ,  t h u s  r e d u c i n g  c o l l i s i o n s .

ROEr  FROM;
N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  5 2 8 5  P o r t  R o y a l  Rodcii 

H p r i n g r i e l d ,  V i r g i n i a ;  2 2 1 6 1 ;  P B 2 6 4 8 7 5 /A S
F e d e r a l  H ighway  A d m i n i s t r a t i o n  
N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e
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IN  S E S S IO N :  
P O U C H  V  

JUN EA U  A LA SKA  0 9 3 1 1  
( 0 0 7 )  4 8 3 * 4 9 4 0

m  j ^ i a f c  l e g i s l a t u r e

JRcpr f isetUdi i je  ^ I | t U t p s
HOUSE DISTRICT 3§ 1 5

r f y p  l w w

BOX 1 4 2  
EAGLE  R IV E R ,  ALASKA  

0 9 3 7 7  
( 9 0 7 )  6 9 4 * 4 9 4 9

MEMORANDUM
TO:
FROM:
DATE:
RE :

House  T r a n s p o r t a t i o n  C om m i t t e e  Members
p  _R e p r e s e n t a t i v e  R a n d y  P h i l l i p r s H ^ t

J a n u a r y  2 4 ,  1 9 8 4  "
House  B i l l  4 9 3 ,  "An A c t  m a k in g  a  s p e c i a l  
a p p r o p r i a t i o n  t o  t h e  D e p a r tm e n t  o f  T r a n s p o r t a ­
t i o n  and P u b l i c  F a c i l i t i e s  f o r  p r e v e n t i v e  
m e a s u r e s  r e l a t e d  t o  c o l l i s i o n s  b e tw e e n  m o t o r  
v e h i c l e s  and  m oo s e  on  t h e  G l e n n  H ig hw ay ;  
and  p r o v i d i n g  f o r  an  e f f e c t i v e  d a t e . "

W h i l e  t h i s  b i l l  w i l l  be  b e f o r e  t h e  House  T r a n s p o r t a t i o n  C om m i t t e e  
t o m o r r o w  m o r n i n g  f o r  h e a r i n g ,  I  t h o u g h t  I  w o u ld  t a k e  t h i s  o p p o r t u n i t y  
t o  p r o v i d e  e a c h  o f  y o u  w i t h  some b a c k g r o u n d  i n f o r m a t i o n  on  t h e  b i l l ;
The a r e a  d e s c r i b e d  i n  t h e  b i l l  ( t h e  G l e n n  H ighway  b e tw e en  E a g l e  R i v e r  
and  M u ld o o n  R oad )  i s  a h i g h  t r a f f i c  a r e a .  W i t h  t h e  e x c e p t i o n  o f  
l i g h t s  a t  m a j o r  i n t e r s e c t i o n s  ( E a g l e  R i v e r  I n t e r c h a n g e ,  H i g h l a n d  
D r i v e  I n t e r c h a n g e ,  t h e  w e ig h  s t a t i o n ,  F o r t  R i c h a r d s o n  I n t e r c h a n g e ,  
S h i p  C r e e k ,  and M u ld o o n  R o a d ) , t h i s  a p p r o x i m a t e l y  t e n  m i l e  s t r e t c h  
o f  r o a d  i s  d a r k  d u r i n g  t h e  w i n t e r  m o n t h s .  The a r e a  i s  a l s o  t h e  
l o c a t i o n  o f  a r a t h e r  l a r g e  moose  h e r d  (some e s t i m a t e s  o f  t h e  h e r d  
go a s  h i g h  a s  6 0 0  moose )  and  t h e s e  a n im a l s  c r o s s  t h e  G le n n  H ighway  
w i t h  v a r y i n g  d e g r e e s  o f  s u c c e s s .  I n  an  a t t e m p t  t o  p r o v i d e  v e h i c l e  
d r i v e r s  w i t h  b e t t e r  s a f e t y ,  R e p r e s e n t a t i v e  L i s k a  and  I  i n t r o d u c e d  
House  E 11  4 9 3  i n  o r d e r  t h a t  f u n d s  m i g h t  be  a p p r o p r i a t e d  f o r  
" p r e v e n t i v e  m e a s u r e s . "
F o r  y o u r  i n f o r m a t i o n ,  I  am e n c l o s i n g  t h e  f o l l o w i n g  i t e m s :

a .  H ouse  B i l l  4 9 3
b .  J a n u a r y  2 0 ,  1 9 8 4  l e t t e r  f r o m  M a rg e  F o u n d s  t o  R e p .  C a t o
c .  J a n u a r y  1 8 ,  1 9 8 4  a r t i c l e ,  The  A n c h o r a g e  T im e s ,  "F u nd s  

s o u g h t  t o  c u t  m o o s e - c a r  c r a s h e s "
d .  J a n u a r y  1 9 ,  1 9 8 4  memorandum t o  R e p .  C a t o



f .  N ovem be r  5 ,  1 9 8 3  a r t i c l e ,  The A n c h o r a g e  T im e s , "Moose  
b ow hun t  t o  o p e n "

g .  N ovem be r  4 ,  1 9 8 3  a r t i c l e ,  The A n c h o r a g e  T im e s ,  "Bowhunte .v s  
may s o l v e  u r b a n  moose  p r o b l e m "  _

h .  N ovem be r  3 ,  1 9 8 3  a r t i c l e ,  C h u g i a k - E a g l e  R i v e r  S t a r , 
"H ig hw ay  l i g h t s  s a i d  b e s t  way t o  c u t  m o o s e - v e h i c l e  
c o l l i s i o n s "

i .  O c t o b e r  2 7 ,  1 9 8 3  a r t i c l e ,  C h u g i a k - E a g l c . R i v e r  S t a r ,
" L i s k a  v i e w s  h ig hw a y  l i g h t i n g  p r o j e c t "

j .  N ovem be r  1 8 ,  1 9 8 3  a r t i c l e ,  A n c h o r a g e  D a i l y  News ,
" L i g h t s  a l o n g  G l e n n  H ighway  s o u g h t "

k .  O c t o b e r  1 3 ,  1 9 8 3  l e t t e r  and r e p o r t  f r o m  DOT/PF
1 .  J u n e  2 9 ,  1 9 8 3  l e t t e r  f r o m  M r s .  M a rge  F ound s
m. May 1 6 ,  1 9 8 3  l e t t e r  f r o m  DOT/PF
n .  May 4 ,  1 9 8 3  l e t t e r  f r o m  DOT/PF
o .  D e c em be r  2 8 ,  1 9 8 2  l e t t e r  t o  R i l e y  S n e l l  o f  DOT/PF
p .  D e c em be r  9 ,  1 9 8 2  l e t t e r  f r o m  M r s .  M a rge  F ound s

M r s .  F o u n d s  w i l l  be t e s t i f y i n g  d u r i n g  t h e  t e l e c o n f e r e n c e  t o m o r r o w .  
M r .  S n e l l  o r  h i s  r e p r e s e n t a t i v e  w i l l  a l s o  be  t e s t i f y i n g .
I f  y o u  h a v e  a n y  q u e s t i o n s ,  p l e a s e  do  n o t  h e s i t a t e  t o  c o n t a c t  me. 

E n c l o s u r e s
c c :  R e p .  J o h n  L i s k a  (w / o u t  e n c l o s u r e s )



A l a s k a  f t e t e  S l e g t s l a t u r e

IN SESSION : 
POUCH V 

JUNEAU. ALASKA 99911 
Q07) 465-4949

BOX 142 
EAGLE RIVER. ALASKA 

99577

iRcprtaenterttue IHaniig Pftllips
HOUSE DISTRICT 15

MEMORANDUM
TO REPRESENTATIVE BETTE CATO

CHAIRMAN, HOUSE TRANSPORTATION COMMITTEE
FROM REPRESENTATIVE RANDY P H I L L I P  °
DATE: JANUARY 1 9 ,  1 9 8 4
RE HOUSE B I L L  4 9 3

Thank  y ou  f o r  y o u r  p r om p t  r e s p o n s e  t o  my r e q u e s t  t h a t  
t h e  c a p t i o n e d  m a t t e r  be b r o u g h t  b e f o r e  y o u r  c om m i t t e e  
f o r  h e a r i n g .
I  am e n c l o s i n g  t h e  f o l l o w i n g  i t e m s  f o r  t h e  c o m m i t t e e ' s  
r e v i e w :

a .  L e t t e r  f r om  M r s .  Marge  F o u n d s ,  d a t e d  
9 December  1 9 8 2

b .  Copy o f  l e t t e r  d a t e d  Decembe r  2 8 ,  1 9 8 2 ,  
t o  R i l e y  S n e l l  o f  DOT/PF

c .  L e t t e r  f r o m  DOT /PF ,  d a t e d  May 4 ,  1 9 8 3
d .  L e t t e r  f r o m  DOT /PF ,  d a t e d  May 1 6 ,  1 9 8 3
e .  L e t t e r  f r o m  M r s .  Marge F o u n d s ,  d a t e d  

29  J u n e  1 9 8 3
f .  L e t t e r  and r e p o r t  f r o m  DOT /PF ,  d a t e d  

O c t o b e r  1 3 ,  1 9 8 3
g .  Copy o f  A ncho rag e  Da i l y  News a r t i c l e ,

November 1 8 ,  1 9 8 3



R e p r e s e n t a t i v e  B e t t e  C a t o  
J a n u a r y  1 9 ,  1 9 8 4  
Page  Two

Copy o f  C h u q i a k - E a q l e  R i v e r  S t a r  a r t i c l e ,  
O c t o b e r  2 7 ,  1 9 8 3 ,  " L i s k a  v i e w  h ig hw ay  
l i g h t i n g  p r o j e c t "
Copy o f  C h u q i a k - E a q l e  R i v e r  S t a r  a r t i c l e ,  
N o v em b e r " 3 ,  1 9 8 3 ,  "H ighway  l i g h t s  s a i d  
b e s t  way t o  c u t  m o o s e - v e h i c l e  c o l l i s i o n s "
Copy o f  A n c h o r a g e  T im e s  a r t i c l e ,  November  4 ,  
1 9 8 3 ,  " B o w h u n t e r s  may s o l v e  u r b a n  moose  
p r o b l e m "
Copy o f  A n c h o r a g e  T im es  a r t i c l e ,  November  5 ,  
1 9 8 3 ,  "Moose  bowhun t  t o  o p en "
Copy o f  A n c h o r a g e  T imes  a r t i c l e ,  Decembe r  2 0 ,  
1 9 8 3 ,  " T r a i n  t a r g e t s  commute r  ' d a n c e  o f  d e a t h ' "

I f  h ave  an y  q u e s t i o n s ,  p l e a s e  do n o t  h e s i t a t e  t o
con'. me. Thank  you  f o r  y o u r  c o o p e r a t i o n .

E n c l o s u r e s

P S :  A l s o  a t t a c h e d  i s  a c o p y  o f  t h e  A n c h o r a g e
T im es  a r t i c l e  a p p e a r i n g  i n  t h e  J a n u a r y  1 8 ,  
1 9 8 4  i s s u e ,  e n t i t l e d  "F und s  s o u g h t  t o  c u t  
m o o s e - c a r  c r a s h e s . "

h .

i .
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S t a r  R o u t e  2 ,  B o x  9 3 0 2  
E a g l e  R i v e r ,  A K  9 9 5 7 7

2 0  J a n u a r y  1 9 8 4

R e p .  B e t t e .  C a t o  
A l a s k a  S t a t e  L e g i s l a t u r e  
P o u c h  V
J u n e a u ,  A l a s k a  9 9 8 1 1  

D e a r  R e p .  C a t o :

I  w o u l d  l i k e  t o  e x p r e s s  my  s u p p o r t  f o r  H o u s e  B i l l  N o .  4 9 3 .
A s  a  d a i l y  c o m m u t e r  o n  t h e  G l e n n  H i g h w a y  b e t w e e n  A n c h o r a g e  
a n d  E a g l e  R i v e r ,  I  am c o n c e r n e d  a b o u t  t r a f f i c  s a f e t y .  A s  a  
w i l d l i f e  b i o l o g i s t ,  I  am a l s o  c o n c e r n e d  a b o u t  m o o s e  i n  t h e  
A n c h o r a g e  a r e a .  I  t h i n k  t h e  t h r e e  m i l l i o n  d o l l a r  a p p r o p r i a ­
t i o n  t o  D e p a r t m e n t  o f  T r a n s p o r t a t i o n  f o r  h i g h w a y  l i g h t i n g  i s  
l o n g  o v e r d u e .  N o t  o n l y  s h o u l d  i t  a l l e v i a t e  s o m e  m o o s e /  
v e h i c l e  i n t e r a c t i o n s ,  I  b e l i e v e  i t  w i l l  s i g n i f i c a n t l y  i m p r o v e  
g e n e r a l  t r a f f i c  s a f e t y  o n  t h e  h i g h w a y .  W i n t e r  c o n d i t i o n s  
m a k e  t h a t  h i g h w a y  v e r y  d a n g e r o u s  t o  d r i v e  a t  t i m e s ,  a n d  l i g h t i n g  
w o u d l  c e r t a i n l y  i m p r o v e  i t .

I  h o p e  y o u f c o m i n i t t e e  f u l l y  s u p p o r t s  t h i s  a n d  a n y  o t h e r  m e a s u r e s  
t h a t  w i l l  b e n e f i t  t h e  t h o u s a n d s  o f  d a i l y  c o m m u t e r s  o n  t h a t  
h i g h w a y .

S i n c e r e l y ,

c c :  R a n d y  P h i l l i p s



121 Foothill Drive 
Eagle River, Alaska 
694-2985

9 December 1982

Representative Randy Phillips 
Box 142
Eagle River, Alaska 99577

Dear Sir:

I have written to you before and you seem to take a real interest in letters 
you receive. I thought maybe you could help on this one. I also wrote to 
Mayor Knowles, Editor of the Times, and the Commanoing General of Fort Richardson.

I have been .̂reading about all the car-moose accidents along Glenn Highway. Most 
of them have involved bodily injury. I have been hoping our family would not 
be involved in one of these accidents; however, we were involved in one. My 
husband could'not see the moose until i t  was right in front of him. Then i t  
was too late.

My question is .. . .w ith  a ll the statistics of accidents on the Glenn Highway, 
why can't lights be installed at the moose crossings? The lighting is available 
nearby, so why can't they extend the lights to cover these darkened areas. I t  
is very evident there are three major crossings.. One is between Ship Creek and 
the Powerplant., one between Ship Creek and Fort Richardson overpass, and the 
other is after the Fort Richardson overpass, from the curve where all the trees 
are ir, the median to just about the Weigh Station. The solution is not by 
hunting the animals. There will tlways be moose crossing there, besides that,
I really feel sorry for them. They are great animals and I hate to see them 
hurt or killed. I t  is the fact that since Glenn Highway is a 4-lane, people 
w ill always be driving too fast. I t  is just too dark to see anything jumping 
in your path. This is a very hazardous situation. I do not want to see people 
and animals continually getting wiped out on the highway. We can do something 
about i t ,  but i t  takes someone to get the ball rolling.

I think i t 's  about time to start saving lives with our tax money instead of 
building more bike paths and swimming pools. Build the o:her two later on, 
but get to saving lives f ir s t .

Thank you for your time. Also, when are you going to be writing more articles 
in the Star? I really enjoyed reading them.

Sincerely, . /
' " 1 j ’ /  - /

/ / < :  •£ /  L , . t

Mrs. Marge Founds



December 23, 1932

Riley Snell 
Regional PI awn,
Department of Transportation and Public Facilities 
Pouch 6900
Anchorage, AK 99502 

Dear Hr. Snell:

As you know, I have been contacted by some constituents concerning 
the moose-a'utomobile accidents occuring along the Glenn Highway 
between Eagle River and Anchorage. These constituents have 
indicated that they feel that lighting along the Glenn Highway 
might help reduce these accidents.

Last year, John Bates' office (Juneau DOT/PF) supplied me with 
some figures on the cost of such proposed lighting. The Informa­
tion that Mr. Bates supplied is in my legislative f i le s ,  which 
are packed and in the process of being shipped to Juneau for 
the legislative session. You may wish to contact Mr. Bates' 
office and request that he provide you with a copy of this 
information.

When I spoke with you, we discussed the possibility of including 
such a project in some future federal program. I would request 
that you submit this project for inclusion in future federal aid 
funding programs and the AMATS plan. Please keep me advised of 
any progress in this area.

I f  you have any questions, please do not hesitate to contact me. 

Sincerely,

Randy Phillips 
State Representative

bcc: Mrs. Marge Founds 
121 Foothill Drive 
Eagle River, AK 99577

. Allan Bailey

\

i

\

.M

115 Whirl away 
Eagle River, AK 99577

Mr. Bailey: I am requesting ? member of my \
staff to have a copy of the information \
forwarded to you as soon as possible. \



u  i , ' ''?/ \ • \\ Bill Sheffield, Governor
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D E P A R T M E N T  O F  T R A N S P O R T A T IO N  / 
a n d  P U B L IC  FACIL IT IES , 4111 AVIATION AVENUE, POUCH 6900

CENTRAL REGION PLANNING & PROGRAMMING ANCHORAGE  99502 (TELEX 25-185)

The Honorable Randy Phillips 
Representative 
Alaska State Legislature 
Pouch V
Juneau, AK 99811

Dear Representative Phillips:

Per youc,.conversation with Michelle Michaud regarding moose-automobile 
accident prevention measures along the Glenn Highway, Alan Bennett, a 

, b io^gi st with the U.S. Army has indicated that illumination may.r e d uce 
moose-aut'o'accidents by 20% whereas fencing and underpasses coulri_reduce 

"these accidents by up to 70%. Since a higher reduction in accidents would 
occur with fencing and unaerpasses, t h is method will be considered f i r s t .

I have requested the Central Region's Design & Construction Division to 
investigate the possibility of using federal safety funds for the design 
portion of the project. They have indicated that the report should be 
completed in about two weeks. I will forward a copy of that report to 
you at that time.

In the meantime i f  I can be of further assistance please call.

Director's Office PHONE: 266-1462

May 16, 1983

Sincerely

Di rector

WRS:MM/ey

cc: Emil N otti, Legislative Assistant
Office of the Governor

Alan Bennett, U.S. Army
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Bill Sheffield, Governor
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D E P A R T M E N T  O F  T R A N S P O R T A T IO N  
an d  P U B L IC  FACIL IT IES

CENTRAL REG N PLANNING & PROGRAMMING
4111 AVIATION AVENUE, POUCH 6900 
ANCHORAGE 99502 (TELEX 25-185) 
PHONE: 266 1462b, Office

May 4, 1983

The Honorable Randy Phillips 
Representative 
Alaska State Legislature 
Pouch V
Juneau, AK 99811

Dear Representative Phillips:

Sorry for the delay in responding to your request regarding protective/ 
preventive measures along the G'/enn Highway (Fort Richardson to Eagle River) 
to reduce the number of moose-auto accidents.

I requested the Department's Research Section in Fairbanks to do a literature 
search (attached) to determine various types of methods used in other states 
and countries to reduce moose-auto accidents. As you can see from the 
attached l is t  of studies, many thousands of dollars have been spent research­
ing the problem with some success.

A reflector device has been utilized along the Glenn Highway with l i t t l e  
success. This has been mainly due to the fact that excess dust and winter 
snow covers the devices and maintenance of the reflectors has been in s u ff i­
cient as well as costiy. Also note that studies directly related to roadway 
illumination did not tend to show a decrease in vehicle/wildlife accidents.

Herman Griese, a game biologist for the Department of Fish and Game (DF&G) in 
Anchorage, and Alan Bennett, a biologist fo< the U.S. Army indicated that 
the following would probably be the best solution for reducing the occurrence 
of moose related auto accidents along this section (Mile 132-140) of the 
highway,

1. Clear at least 35 feet on each side of the road bed. This allows
both the driver to see the moose and the moose also does not walk 
directly onto the* road from the trees.

Mr. Griese mentioned that 1f 35 feet is cleared on each side of the 
road that this should occur after the buds have begun to open up 
around the middle or end of June. Also the brush would need to be 
cut back periodically (approximately every 3 years) to prevent prime 
"moose habitat" vegetation from growing back.

2. Install fencing and underpasses for the moose to travel from one 
si e of the road to the other (the attached map shows where the 
fencing and underpasses should be placed).



3. Install lighting on the both sides of the highway to provide 
continuous illumination from Muldoon Road to Hi land Road.

Mr. Bennett indicated that 80% of the moose-auto accidents occur within two 
main areas. He also indicated that approximately 53 mooses were killed on 
this stretch of the highway last year. Mr. Griese said that ADF&G and the 
U.S. Army only have accident records in which the accident caused the death 
of the moose. Mr. Griese also pointed out that moose behave differently 
than deer, hence those measures used to reduce deer related auto accidents 
may not work where moose are involved.

Mr. Griese and Mr. Bennett have indicated that the moose herd in this area 
has remained relatively stable; however, travel along this section of the 
highway will continue to increase and without some type of prevention 
measures moose related auto accidents will most like ly  increase.

A cost estimate has been prepared to determine the costs for; 1) lighting 
(continuous illumination), 2) fencing and underpasses, and 3) clearing of 
road side. This cost estimate should give you some indication of the costs 
involved. The Department has not had time to fu lly  analyze the possibilities 
of installing any of the above mentioned prevention measures.

In the interim, the Department's Central Region Maintenance & Operations 
Division w ill clear certain areas along the roadway pending availability  
of funds; however, a long-term solution will need to be funded, fu l ly  or 
partially by the legislature.

Mr. Bennett has indicated that the U.S. Army would be willing to fund part 
of any project that the Department may construct. The Department is looking 
into possibly securing federal "safety" funds.

If  I can be of further assistance to you regarding this matter please call.

WRS:MM/ey

Attachments

cc; Alan Bennett, U.S. Army

Herman Griese, ADF&G

Emil Notti, Legislative Assistant 
Office of the Governor

Di rector



GLENN HIGHWAY

Muldoon Road to Hi!and Road (8 miles)

Fencing along both sides of highway with 
5-moose underpasses

Continous Illumination

Clearing and Grubbing 35 feet on each 
side of road

TOTAL

$2,596,250.00

2,784,000.00

288,000.00

$5,668,250.00
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Bill Sheffield, Governor

D E P A R T M E N T  O F  T R A N S P O R T A T IO N  
a n d  P U B L IC  FACIL IT IES

CENTRAL REGION PLANNING & PROGRAMMING
4i11 AVIATION AVENUE, POUCH 6900 
ANCHORAGE 99502 (TELEX 25-185) 
PHONE: 266-1462D irector's O ffice

October 13, 1983

Re: Glenn Highway Illumination

The Honorable Randy E. Phillips 
Representative

Eagle River, Alaska 9957"

Dear Representative Phillips:

Attached'Ts the report you requested concerning moose/vehicle collision 
deterrents along the Glenn Highway. The report concludes that the most 
feasible method of decreasing these accidents is to provide continuous 
illumination on both sides of the Glenn Highway from Muldoon to the Artillery 
Road Interchange. The cost estimate for illumination is $2,784,000 which 
would provide one luminaire approximately every 275 feet along the outside 
lanes. We anticipate the annual operating and maintenance cost to be 
approximately $50,000.

The Department is required by law to design and construct this type of project 
according to the standards established by the American Association of State 
Highway and Traffic Officials (AASHTO). These standards have been developed 
to insure that highway improvements are uniform, safe, and effect!.*. The 275 
foot spacing has bee;: determined to be the maximum spacing that will still 
provide adequate levels of light. If these standards are not followed, the 
dtate could be found liable in case of an accident.

The Department has determined that this project would be eligible for Federal 
Safety Program Funds. However, DOT&PF's Central Region, which includes most 
of Alaska south of Cantwell and west of Valdez, receives a maximum of $67,500 
per year for this program. To use this money to fund this illumination 
project would require 42 years worth of Federal Safety Program allocations. 
No other source of funding has been identified.

We have evaluated this project against other projects considered in our FY'85 
CIP. Becaus~ of our budget ceiling and the low rating of this project as 
compared to other identified transportation needs, this project is net 
included in our FY'85 CIP request.

This summer the Department cleared additional brush near the scale house. 
Last summer there was extensive brush cutting along the Anchorage outbound



The Honorable Randy E. Phillips ■2- October 13, 1983

lane and a recent inspection by our maintenance and operations personnel found 
that there was not enough new growth to justify additional clearing. There 
has been only limited clearing on the in-bound lane to Anchorage at the 
request of the Municipality of Anchorage because of the desire to maintain a 
buffer along the bike path.

Please contact me if I can answer any questions.

Enclosure

cc: Richard S. Armstrong, Director, D&C, Central Region
Ed Cronick, Special Assistant, Standards & Statewide Programs 
Mike Gavin, Acting Director, M&O, Central Region 
David W. Haugen, Deputy Commissioner, Central Region 
Emil Motti, Legislative Assistant, Office of the Governor

Sincerely,

William R. Snell 
Director

bjf



M O O S E / V E H I C L E  C O L L I S I O N  D E T E R R E N T S : A N A L Y S I S  AND  RE COMMENDA T T * ' NS

P U R P OS E
T h i s  r e p o r t  i s  a .  s u m ma r y  o f  t h e  D e p a r t m e n t ' s  e f f o r t s  t o  i d e n t i f y  
a n d  a n a l y z e  a l t e r n a t i v e  m e a n s  o f  r e d u c i n g  m o o s e / v e h i c l e  a c c i d e n t s  
on t h e  G l e n n  H i g h w a -  b e t w e e n  A n c h o r a g e  a n d  E a g l e  R i v e r .  T h e  
f o l l o w i n g  p a r a g r a p h s  d e s c r i b e  t h e  n a t u r e  o f  t h e  p r o b l e m ,  h o w  t h e  
a l t e r n a t i v e s  w e r e  i d e n t i f i e d  a n d  e v a l u a t e d ,  a n d  a  r e c o m m e n d e d  
c o u r s e  o f  a c t i o n .

I N T R O D U C T I O N
T h e  c o r r i d o r  s e l e c t e d  f o r  c o n s t r u c t i o n  o f  t h e  G l e n n  H i g h w a y  w a s  
c h o s e n  t o  t a k e  a d v a n t a g e  o f  a r e l a t i v e l y  f l a t  s t r i p  o f  l a n d  r u n n i n g  
b e t w e e n  A n c h o r a g e  a nd  E a g l e  R i v e r .  U n f o r t u n a t e l y ,  t h i s  s a m e  s t r i p  
o f  l a n d  i s  t h e  t r a d i t i o n a l  w i n t e r i n g  a r e a  f o r  u p  t o  2 5 0  m o o s e  f r o m  
F o r t  R i c h a r d s o n ,  t h e  S h i p  C r e e k  V a l l e y ,  and'  n e a r b y  s l o p e s  o f  t h e  
C h u g a c h  M o u n t a i n s .  T h e  r e s u l t  i s  a c h r o n i c  p r o b l e m  o f  m o o s e / v e h i c l e  
a c c i d e n t s  w h i c h  h a s  r e s u l t e d  i n  t h e  d e a t h  o f  5 0 - 6 0  m c o s e  a a c h  y e a r  
a n d - a n n u a l  v e h i c l e  d a m a g e  o f  $<40, 000 a l o n g  t h i s  8 m i l e  l e n g t h  o f  
h i g h w a y .

-VTV
E a c h  f a l l ,  a s  snow a c c u m u l a t e s  o n  t h e  n e a r b y  s l o p e s  o f  t h e  C h u g a c h  
M o u n t a i n s  a nd  i n  t h e  S h i p  C r e e k  V a l l e y ,  m o o s e  b e g i n  a n  o r d e r l y  a nd  
p r e d i c t a b l e  m i g r a t i o n  d o wn  t o  t h e  l o w l a n d s .  Y o u n g  s t a n d s  o f  b i r c h  
a n d  w i l l o w  a d j a c e n t  t o  t h e  h i g h w a y  i r o v i d e  o p t i m u m  w i n t e r i n g  
h a b i t a t  f o r  m o o s e .  S e a s o n a l  m o v e m e n t s  o f  m o o s e  a r e  n o t  r a n d o m ,  t h e y  
c o r r e s p o n d  t o  t h e  t o p o g r a p h y  a n d  lo< s x i o n  o f  p r i m e  w i n t e r i n g  
h a b i t a t .  A s  a r e s u l t ,  s e v e r a l  " a c c i d .  •. z o n e s "  e x i s t  w h e r e  t h e  
h i g h w a y  b i s e c t s  m o o s e  t r a v e l  c o r r i d o r s ,  ' u r i n g  t h e  1 0  y e a r  p e r i o d  
b e t w e e n  1 9 7 1  a nd  1 9 8 1 ,  45% o f  t h e  m o o s e / \  j - c l e  a c c i d e n t s  o c c u r r i n g  
b e t w e e n  A n c h o r a g e  a n d  E a g l e  R i v e r  h a p p e n * . c  b e t w e e n  M i l e s  1 3 8 . 5  a n d  
1 3 5 . 5 .  B e t w e e n  M i l e s  1 3 4  a nd  1 3 2 ,  3 5 %  o c c u r r e d .  T h e s e  t w o  a r e a s  
d i r e c t l y  c o r r e s p o n d  t o  t h e  p r i m a r y  m o o s e  t r a v e l  c o r r i d o r s  a n d  
w i n t e r  c o n c e n t r a t i o n  a r e a s .

P r e v i o u s  a t t e m p t s  t o  a l l e v i a t e  t h i s  p r o b l e m  h a v e  i n c l u d e d  t h e  
i n s t a l l a t i o n  o f  r e f l e c t o r s  d e s i g n e d  t o  r e p e l  d e e r ,  t h e  r e m o v a l  o f  
b . u s h  f r o m  w i t h i n  t h e  h i g h w a y  r i g h t - o f - w a y ,  a n d  t h e  i n s t a l l a t i o n  o f  
m o o s e  c r o s s i n g  s i g n s  t o  w a r n  m o t o r i s t s .  N o n e  o f  t h e s e  m e a s u r e s  h a v e  
p r o v e n  t o  b e  s i g n i f i c a n t  i n  r e d u c i n g  t h e  m o o s e / v e h i c l e  a c c i d e n t  
p r o b l e m .  T h e  v o l u m e  o f  t r a f f i c  o n  t h e  G l e n n  H i g h w a y  b e t w e e n  M i l e s  
1 3 2  a n d  1 4 0  I n  1 982  w a s  2 . 5  t i m e s  g r e a t e r  •••an i t  w a s  i n  1 9 7 2 .  
B e t w e e n  1981  a n d  1 9 8 2 ,  t h e  t r a f f i c  v o l u m e  g r e w  b y  2 3%.  U n l e s s  
a d d i t i o n a l  m e a s u r e s  a r e  t a k e n ,  t h e  m o o s e / v e h i c l e  a c c i d e n t  r a t e  c a n  
b e  e x p e c c e d  t o  i n c r e a s e .



MET HODO' . OGY
M a t e r i a l  p r e s e n t e d  i n  t h i s  r e p o r t  w a s  g a t h e r e d  I r o n  s e v e r a l  
s o u r c e s ,  t h e  D e p a r t m e n t  o f  T r a n s p o r t a t i o n  a n d  P u b l i c  F a c i l i t i e s '  
(DOT^. -PF)  H i g h w a y  R e s e a r c h  S e c t i o n  c o n d u c t e d  a l i t e r a t u r e  s e a r c h  o f  
t h e  H i g h w a y  R e s e a r c h  I n f o r m a t i o n  S e r v i c e  ( H R I S )  i n W a s h i n g t o n ,  D . C .  
T h e  r e s u l c a n t  c o m p i l a t i o n  o f  s t u d i e s  r e p r e s e n t s  h u n d r e d s  o f  
t h o u s a n d s  o f  d o l l a r s  s p e n t  r e s e a r c h i n g  t h e  p r o b l e m  o f  c o l l i s i o n s  
b e t w e e n  a n i m a l s  a n d  v e h i c l e s  i n  t h e  c o n t i n e n t a l  U n i t e d  S t a t e s  a n d  
f o r e i g n  c o u n t r i e s  ( s e e  H R I S  r e p o r t  a t t a c h e d ) .  A d d i t i o n a l  m a t e r i a l  
a n d  a s s i s t a n c e  w a s  c o n t r i b u t e d  b y  t h e  A l a s k a  D e p a r t m e n t  o f  F i s h  and  
G a m e ,  t h e  U n i t e d  S t a t e s  A r m y ,  a n d  D O T i P F ' s  M a i n t e n a n c e  a n d  
O p e r a t i o n s  D i v i s i o n .

F I N D I N G S
T h e  f o l l o w i n g  m e a s u r e s  h a v e  b e e n  i m p l e m e n t e d  in t h e  f i e l d  a M  w e r e  
f o u n d  t o  h a v e  l i t c l e  o r  n o  e f f e c t  u p o n  t h e  r a t e  o f  c o l l . . s i o n s  
b e t w e e n  g a m e  a n i m a l s  a n d  v e h i c l e s :

o  I l l u m i n a t e d  g a m e  c r o s s i n g  s i g n s  ( m o t o r i s t s  d i s r e g a r d  s i g :
u n l e s s  g a m e  i s  p h y s i c a l l y  p r e s e n t )

o  H i g h w a y  u n d e r p a s s e s  ( g a m e  u n w i l l i n g  t o  e n t e r  u n d e r p a s s e s )

o  C o n v e n t i o n a l  f e n c i n g  ( g a m e  p e n e t r a t e d  f e n c e  a t  o p e n  g a t e s ,
c r a w l e d  u n d e r ,  o r  w a l k e d  o v e r  o n  s n o w  d r i f t s ;  g a m e  t h a t
p e n e t r a t e d  t h e  f e n c e  b e c a m e  t r a p p e d  in t h e  h i g h w a y  r i g h t -
o f - w a y )

o  R e f l e c t i n g  m i r r o r s  ( n o  a p p a r e n t  e f f e c t  o n g a m e ;  d i f f i c u l t
t o  m a i n t a i n )

o  B r u s h  r e m o v a l  a d j a c e n t  t o  h i g h w a y  ( b e s i d e s  b e i n g  i n ­
e f f e c t i v e ,  i t  i s  e x p e c t e d  t h a t  b o t h  t h e  S t a t e  D i v i s i o n  o f  
P a r k s  a n d  t h e  M u n i c i p a l  P a r k s  a nd  R e c r e a t i o n  D e p a r t m e n t
w o u l d  o b j e c t  t o  t h i s  t r e a t m e n t  s i n c e  i t  w o u l d  d e c r e a s e  t h e  
a t t r a c t i v e n e s s  o f  t h e  b i k e  t r a i l  a d j a c e n t  t o  t h e  h i g h w a y )

T h e  f o l l o w i n g  m e a s u r e s  h a v e  b e e n  i m p l e m e n t e d  in t h e  f i e l d  a n d  w e r e
f o u n d  t o  b e  e f f e c t i v e  i n  r e d u c i n g  t h e  r a t e  o f  c o l l i s i o n s  b e t w e e n
v e h i c l e s  a n d  g a m e  a n i m a l s :

o  E l e c t r i f i e d  f e n c e s  ( h i g h  c o n s t r u c t i o n  a n d  m a i n t e n a n c e
c o s t s ,  p o t e n t i a l  s a f e t y  h a z a r d  t o  h u m a n s ,  a n y  a n i m a l  t h a t  
s u c c e e d s  i n  p e n e t r a t i n g  t h e  f e n c e  b e c o m e s  t r a p p e d  w i t h i n  
t h e  h i g h w a y  r i g h t - o f - w a y )

o  H i g h w a y  i l l u m i n a t i o n  ( h i g h  c o n s t r u c t i o n  a nd  o p e r a t i o n
c o s t s )

o  D e l i b e r a t e l y  p l a c e d  a n i m a l  c a r c a s s  o n  s h o u l d e r  o f  r o a d
( o f f e n s i v e  t o  t h e  p u b l i c )



R E C OMME NDA T I ON
F r o m  an  e x a m i n a t i o n  o f  t h e  f i n d i n g s  a b o v e ,  i t  a p p e a r s  t h a t  t h e  o n l y  
f e a s i b l e  m e t h o d  o f  d e c r e a s i n g  m o o s e / v e h i c l e  c o l l i s i o n s  i s  t o  
c o n s t r u c t  c o n t i n u o u s  i l l u m i n a t i o n  o n  b o t h  s i d e s  o f  t h e  G l e n n  
H i g h w a y  f r o m  M u l d o o n  t o  E a g l e  R i v e r .  T h e  e s t i m a t e d  c o s t  o f  t h i s  
p r o j e c t  i s  $ 2 , 7 8 4 , 0 0 0 .

T h e  D e p a r t m e n t  h a s  d e t e r m i n e d  t h a t  t h i s  p r o j e c t  w o u l d  b e  e l i g i b l e  
f o r  F e d e r a l  ' S a f e t y  P r o g r a m  F u n d s .  H o w e v e r ,  D O T & P F ' s  C e n t r a l  R e g i o n ,  
w h i c h  i n c l u d e s  m o s t  o f  A l a s k a  s o u t h  o f  C a n t w e l l  a n d  w e s t  o f  V a l d e z ,  
r e c e i v e s  a  ma x i mu m o f  $ 6 7 , 5 0 0  p e r  y e a r  f o r  t h i s  p r o g r a m .  T o  u s e  
t h i s  m o n e y  t o  f u n d  t h i s  i l l u m i n a t i o n  p r o j e c t  w o u l d  r e q u i r e  4 2  y e a r s  
w o r t h  o f  F e d e r a l  S a f e t y  P r o g r a m  a l l o c a t i o n s .  No  o t h e r  s o u r c e  o f  
f u n d i n g  h a s  b e e n  i d e n t i f i e d .

We  h a v e  e v a l u a t e d  t h i s  p r o j e c t  a g a i n s t  o t h e r  p r o j e c t s  c o n s i d e r e d  i n  
o u r  F Y 8 5  C I P . .  B e c a u s e  o f  o u r  b u d g e t  c e i l i n g  a n d  t h e  l o w  r a t i n g  o f  
t h i s  p r o j e c t  a s  c o m p a r e d  t o  o t h e r  i d e n t i f i e d  t r a n s p o r t a t i o n  n e e d s ,  
t h i s  p r o j e c t  i s  n o t  i n c l u d e d  i n  o u r  F Y 8 5  C I P  r e q u e s t .

A t t a c h m e n t

M D M / l b k  —
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AVAILABILITY OF DOCUMENTS

When it is known by HRIS that fu ll-tex t copies of documents 
are available from an organization other than the publishing 
agency, the name and address of the document dis tribu tion 
center are given in an ava ilab ility statement below the ab­
stract o f the HRIS document record. When a document is 
ordered, the document title , author, and publisher should 
always be given.

Only publications o f the Transportation Research Board 
are available from the Transportation Research Board, A rt i­
cles and reports issued by other agencies are NOT available 
from TRB. They may be obtained from the publication 
source shown immediately fo llow ing the name o f the author 
on the document record or from the document dis tribu tion 
center identified by the availability statement that follows 
the abstract on the document record.

Reports emanating from research projects sponsored by 
the Federal Highway Adm in istra tion and the Urban Mass 
Transportation Adm in istra tion are normally available from 
the National Technical In formation Service, (f the abstract 
carries a document order number (P8 or AD followed by six 
dig its !, the report is available from NTIS.

When no availability is specified, the user should consult 
an established transportation library.

A  loan service for publications and a photocopy service fo r 
articles and papers arc available at document delivery centers 
as explained on page vii.

A large number of documents are available from a few 
sources. The names, addresses, and telephone numbers o f 
those sources are listed below under the ab^ev ia tion used 
fo r each.

ASCE
American Society o l Civil Engineers 
345  East 47th  Street 
New Y o rk , NY 10017 
Telephone 212-644-7671
ASME —
American Society o l Mechanical Engineers 
345 East 47th Street 
New Y o rk , NY 10017 
Telephone 212  644 -7703
DOTL
U.S. Department o l Transportation Library 
400 Seventh Street. S.W.
Washington. DC 205 90  
Telephone 202 -420 -2565
ECMT
(A ll documents available th rou fh  OECD) 
European Conference o f Ministers o f Transport 
2 rue Andre Pascal 
Paris 75775 . Franco 
Telephone 524-97-22
ESL
Engineering Siciotics Library 
United Engineering Center 
345 East 47th Street 
New York . NY 10017 
Telephone 212 -644-7611
CPO
U.S. Government Printing O ffice 
Superintendent o l Documents 
Washington. DC 20402  
Telephone 202 -703 -3230
IEEE
Institute ot Electrical and Electronics Engineers 
345 East 47th Street 
New Y ork . NY 10017 
Telephone 201 9 81 -0 0 50

IPC
IPC (America). Inc.
205 East 42nd Sheet 
Now Y o rk . NY 10017 
Telephone 212 -889-0700
IR RD
International Road Research Documentation 
19 rue de Franqueville 
75 Paris. France 
Telephone 1-524-92-42
ITS
Institute o l Transportation Studies 
University o f California 
412  McLaughlin 
Berkeley. CA 947 20  
Tclophono 415 -642-3504
NAE/NAS/NRC
National Academy o f Sciences
Publication Sales
2101 Constitution Avenue, NAV
Washington. DC 2C418
Telephone 202 -334 -3313
NTIS
National Technical In form ation Service 
5205  Port Royal Road 
Springlield. VA 22161 
Telephone 703 -407-4650
NTCL
Transportation Center Library 
Northwestern University 
Evanston, IL  60201 
Telephone 312 -492 -5273
OECD
Organization lo r Economic Coooerotion 

and Development 
Publications Center. Room  120 /
1750 Pennsylvania Avenue, N.W.
Washing-on, DC 20005  
Telephone 202 -298  0 75 5

PPI
Pergamon Press. Inc.
Maxwell House. Fairview Paik 
Elmstord, NY 10523 
Telephone 9 l4 - 5 9 2 - 7 ' " 9
RTAC
Roads and Transportation Association o f Canada 
875 Carling Avenue 
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Telephone 813-521 -4052
SAE
Society o f Automotive Engineers 
400  Commonwealth Drive 
Warrcndale. PA 15095 
Telephone 412-776-4841
TRB
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Publications O ffice
2101 Constitution Avenue. N.W.
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Telephone 202-334-321B
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LOAM AMD PHOTOCOPY SERVICES
I

Loans of books and reports and photocopies of articles and 
conference papers referenced by the Highway Research In- 
f vmation Service can be obtained from three transportation 
libraries designated as TRISNET Centers. Two of them are 
Regional Centers:

Transportation Center L ibrary 
Northwestern University 
Evanston, IL  60201 
312 -492 -5273  
TWX 910 -131 -0372

and one is a Federal Center:

Headquarters Library 
U .S . Department of 

Transportation 
Washington, DC 2 05 90  
202 -426 -1792

The threecanters-are not HRISdepositories in that copies 
of all HRIS-referenced publications are not added to their 
collections automatically. Rather, each has a collect .on of 
transportation publications and all research reports, in mi­
crofiche or paper copy, that have been issued by the U.S. 
Department of Transportation and distributed through toe 
National Technical Information Service.

The centers cannot supply reports o f or information on 
research that is in progress. Information on research in prog­
ress can usually be obtained from the principal investigator 
ot the contracting agency or the project monitor at the spon­
soring agency.

Regional Centers
HRIS clients o: iside the U.S. Department of Transport ition 
should first co: tact the Regional Center at Northwestern 
University or at the University of California, Berkeley. If the 
Regional Center contacted does no? have the item, it will 
transfer the request to the other Regional Center or the Fed­
eral Center holding the item or i  the best available source.

Northwestern University w ill accept requests for loans and 
photocopies by telephone, letter, or interiibrary loan form. 
The University of California w ill accept requests for photo­

In5ti;ute o f  Transportation Studies 
Library 

University o f California 
4 12  McLaughlin Hall 
Berkeley, CA 9 4 7 2 0  
4 15 -642 -3604

copies by telephone or letter, but requires an interiibrary loan 
form for loan of books and reports.

Reque' j  for publications by loan or photocopy should 
include either a copy of the entry in the HRIS publication or 
the follow ing information:

1. TRIS accession number (six-digit number at top of 
printout);

2. Title;
3. Author, including individuals and organizations re- 

sponr.ble for the publication (for example, James. John J.. 
West Virginia Department of Highways): and

4. Publication data, including publisher, periodical title , 
conference, date, paging, series numbers (for example. Public 
Roads, Dec. 1976. pp. 116-120; or National Technical In fo r­
mation Service, PB '253 638).

The library responding to the request w ill lend books and 
reports for 2 weeks pius the estimated mailing time. Services 
are free if books or reports are mailed at the book rate. If the 
user requires prio rity mailing, the center w ill send an invoice 
for mailing costs. Charges for photocopies of artic le.and con­
ference papers are 10 cents per page plus SI .00 per item for 
handling.

An invoice is sent w ith the requested document: the Re­
gional Centers request that payment n< jc be made in advance.

The Regional Centers attempt to respond to all requests 
within one week o l receipt.

Federal Centers
HRIS clients inside the U.S. Department of Transportation 
should contact the Headquarters Library. The He ̂ quarters 
Library w ill not lend materials to individuals outside of the 
department, bu. w ill accept interiibrary loan forms for five 
or fewer items from company, government, or university 
libraries.

Other Libraries
Many of the publications referenced by HRIS are available 
in local transportation libraries or through a public or state 
library. Each of these libraries w ill also piepare and procer. 
an iniorlibrary loan form on request.



FOREIGN LANGUAGE DOCUMENTS

Foreign language documents referenced by HRIS are generally 
recognizable through the foreign language title listing (after 
the translated title) in the document record. In H R I S  A b ­

s t r a c t s text language is indicated at the end o f the abstract: 
in the current awareness service it appears w ith publication 
data information. It dees not appear in the TRIS-orvline 
short-form printouts.

Documents published outside of the United States are 
usually written in the language of the country of origin and 
can be obtained from the publisher in that country. Docu­
ments published by the Organization for Economic Coopera­
tion and Development (OECD) can be obtained at the follow­
ing address:

OECD Publications Center 
1750 Pennsylvania Avenue 
Washington, DC 20005 
Telephone 202-298-3755

Translations may be obtained through agencies listed in 
the yellow pages or the telephone book in metropolitan areas, 
through embassies in Washington, D.C., from language depart­
ments of u r ' ersities^or from one of the translations centers 
listed helot Some o f these, such as the National Translations 
Center, do not translate but maintain a registry of translations. 
Fees for translation service vary but in the Washington, D.C., 
area average about $10 p r . page for technical material.

International Translations 
Centre 

Doelenstraat 101 
Delft, Netherlands 
World Index o f  Scientific 

Translations (quarterly )

National Translations Cei.ter 
JohnC rerar Library 
35 West 33rd  Street 
Chicago. i'L 6 06 15  
Telephone 312 -225 -2526  
Translations ftrgistcr-lndex 

(irregular annuall

Pan American Highway 
Congress 

Pan American Union 
Organization o f America' 

States 
Room  1C09 
1725 I Street. N.W. 
Washington. DC 20006  
Telephone 202 -331 -8567

Division o f Language Service 
Room  2214
U.S. Department o f State 
320  21st Street. N.W. 
Washington, DC 2 0 5 2 0  
Telephone 202 -632 -1523

International Road Federation 
1023 Washington Building 
Fifteentn Street and New York 

Avenue 
Washir jton , DC 2 0 0 0 5  
Telephone 202 -7 3 3 -5 722

Transport and Road Research 
Laboratory 

U .K . Ministry o f the Environment 
Crowthorne. Berkshire R G 11 6AU 
England 
Telex 843 272

All L.mquases Translation Center 
545 F ifth  Avenue 
New Y o rk . NY 10017 
Telephone 2 1 2 -9 8 5 1 6 3 8

Brirish Library Lending Division 
Boston Soa
Wetherbv, Yorkshire LS23 7BQ 
England
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TRIS Accession Number ------ — ---------------   -

HRIS Subject Area Number----------------- — ----— ..

T it le     ■ - ....................   »

Authors— . ■■   -■ ■ —

Publication Data----------   ■   . ■ ■

Document Data ■■ - ■— — ■ ■. ■-------- ---  ..-
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Availability

»  m m
e v a l u a t i o n  r o a  o r e A & T L r r r  a n d  s - p e n c t n  o t v r t o p w a r ?  o r  a
GROUND GRANULATED BLAST FURNACE SLAG

Uoqan, TJ: A t la n t ic  Ceoent Comiany, Incorporated 
Meuael, JU; A t la n t ic  Ceaent Company, Incorporated

ASTH Cenent, Concrete, and Aaqrecates: American Society foe 
Teatlnq and M a te r ia ls ; 1*16 Race S treet: P h ila d e lp o la , 
Pennsylvania; 1910 )

V) H I; 91 ; pp tO-52 ; 2) « q .J  T ab .; 25 Ref.

This oaper rovers the eva luation  of a ground granu lated 
b last furnace s laq as a p a r t ia l replacement fo r portland 
cement In mortars and concrete. The qcound s laq v is  
evaluated foe serenqth-produclnq propert ies  as v a i l  as 
d u r a b il it y  performance vhen used to replace SO' to 65t 
portland ctoene. This study anovs that the ground s laq 
used to replace ao to sSt fo rt lond  cement d id  it ic-al f leant.* y 
improve stcennths, nu lfa te  res istance , and a lk a l i  aqqregate 
r e a c t iv it y . {Author)

ORDER fPON:
Engineering Societies LU r« ry ; 1*5 f n t  «*7th S treet; New York 

New York; 11017

 112 177777
PARK«AND-POOL FACILITIES SURVEY RESULTS AND PLANNING DATA

D u lla rd , 0 
C hristiansen , OL 
r it z q e ra ld , W

Texas Transportation In s t it u te ; T»»xac AC’S U n ive rs ity : co lle ge  
S tt t io n , Texas; 778«a 1 

Federal Highway Adn in istrat io n ; Tnxas D iv is io n ; Austin , Texas 
Tuxas State Oeparcrxnt of Ni.rr.vivs *. Pub lic  Tranvp; l l t h  an i 

Craros Streets; Austin , Texas; 73701
RhS R p t .; 1TTI-2- n - 7u-205-1) ;  fe|. 91 ; 6sp 
•FMUA/tx-81/2J

The report presents the re su lts  of a Park-an1-Poal survey 
undertaken at selected locations a ro u r i the San Ar.tunio an j 
Houston, T cx is , m etropo litan a m s .  This inlocauit ion should 
prove usefu l in a number ot d ife e rs rt  ways in c lu d in g : th» 
id e n t if ic a t io n  of varmua improvements wMch coulJ t<e radc 
In  ordor to Letter meet the neeJo of area c o n n u trr i; and 
the p lann ing and design ot future Park-and-Pool f a c i l i t i e s .

ORDER TPOM:
Nationa l Technical In fa tua tion  Service; *i29S Port Royal Road; 

S p r in q f le lJ , V ir g in ia ; 22161 ; ?2d 1-2 J 1.19)
„  ■<_______________________________________________ I

SUPPt LNENTAL ‘RITE:
Sponsored in  part by Texas ntate Dept, ol! Hiqhways and 
Pub lic  T ransportation , Austin .

N ationa l Technical tn fom atlon  Service; n9 U l

2s' Hi a is*
FVAtUATirN Of PAVFh2HT SSRVtCf%ftLITY <19 Tfl* INTFRMATF 
SVIHt" Ifl CR*CCr

Ml l ) e r ,  »C; *ortland Cerert Association

New v**lco U n ive rs ity , Alt- tueroue) * !•• M in fn rd  T r lv e , wr; 
A lhuquemue, Mew wexle 'r *7111 : PPCClf

11 : pp 2*11-211
Menxtiyerren* a of oresen* s e rv ic e a b il ity  Index (PMI uni no a 
PCA *oad weter have heen made on t**r I'lp-m lle  In te rs ta te  
Ivtem In Oregon annuallv since 1*12.  The system hat heen 
hro*«n down Into eectlons hased on the paveirrrr structure 
and ronstruc tlo r enntract. s tructu ra l s t r l f  t in s  were 
prenared and the P*f ratines plotted on t h lt  earn show tf* 
pavement per'oriraec* trend fn r each section . 7 *'e s uo rr lo r 
perfor-ance n f i n t i  uiv»f»nM has heen documented and 
sections that w i l l  he in need of e a rlv  tehar11 lt a t |o n  
Id e n t if ie d . Analysis of PM vs Age and PM vs Hesvv ‘•ruck 
T ra f f ic  has heen nede and W f l f e d  v lth  the N. P. Pro*aw 
model equations fo r the concrete g ec t lo rs . The ooa I i n  to 
develop r M  trend curves and tn nrrdtct when cehaht1 It  at ion 
of the pa\*rent w |U  te requ ires .

CROP* PPt 'w.
xnolnemrmo rnc le t lee  L lh ra rv j 1*1 Ta*t %7 th S treet) Sew York 

Mrv VcrA: m o il

9L****r fMXM-TAf see*.
°roc*erttro» of the 19th Psvfno Conference, held at the 
U n ivers ity  0/ New •ewtco , Albuquerque, January 7-*, 1*81.

T n q l n e e r l r o  I n d e x )  f l 7 * 2 d m o t ) S
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Suntm nrv S ta tem en t o l Research
P 'l 'j .M  Include* O b je c tiv e s ,__
Scope and Mclhodr,

The o b i e c t i v e  i s  t o  e s t i m a t e  t h e  need»*d r e v e n u e s  t o  me e t  
t h e  Highway e x p e n d i t u r e s  in  t h e  c o m in a  d e c a d e  u n d e r  
d i f f e r e n t  s o c i o - e c o n o m i c  c o n d i t i o n s  and  t e c h n o l o g i c a l  
d e v e l o o r o e n t s  i n  t h e  Commonweal th o f  V i r q i n i a .

CTTATTONS:
T r a , TK
P o r e c a s t i n q  Riqhwav R e v e n u e s  U nd er  O i f f e r e n t  T a x a t i o n  
P o l i c i e s ,  ' t r a n s p o r t a t i o n  S u p p l i e s  and  G a s o l i n e  S h o r t a q e s  
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Ex ec  Summary 3003
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A l t e r n a t i v e  T r a n s p o r t a t i o n  T a x a t i o n  P o l i c i e s  Volume I 
V i r q i n i a  D i v i s i o n  o f  Motor  V e h i c l e s

3003

T r a n ,  TK; Younq ,  s n ;  F a u l k n e r ,  T;  Seeman,  DA 
I m p a c t s  o f  T r a n s p o r t a t i o n  s u p p l v  and G a s o l i n e  S h o r t a q e s  
on V i r q i n i j  Gas Tax  R e v e n u e s ,  VoLume I I  
V i r q i n i a  n i v i s i o n  o f  Motor  V e h i c l e s
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fV.

I !

54  0 9 7 0 3 0
EFFECTIVENESS OF A LIGHTED, ANIMATED DEER CROSSING SIGN 
P o j a r ,  TM
J o u r n a l  o f  W i l d l i f e  Managemen t ;  W i l d l i f e  S o c i e t y ;  S u i t e  3 - 1 7 6 ,  

3 9 0 0  W i s c o n s i n  A v en u e ,  NW; W a s h i n g t o n ,  D . C . ; 2 0 0 1 6
V39 N ’i ; J a n  7 5 ;  pp  9 7 - 9 1
Two L i g h t e d ,  a n im a t e d  d e a r  c r o s s i n g  s i g n s  w e re  i n s t a l l e d  
a d j a c a n t  'to S t a t a  H ighway 82 s o u t h  o f  G lenwood S p r i n g s ,  
C o l o r a d o ,  d e l i n e a t i n g  a 1 . 6 1 k m  ( 1 - m i l e )  s egm en t  o f  h ig hw a y  
whe re  d e e r - v e h i c l e  a c c i d e n t s  f r e q u e n t l y  o c c u r r e d .  ’ ’ t o s s i n g s  
p e r  k i l l  r a t i o s  w a re  n e a r l y  i d e n t i c a l  w i t n  t h e  s i g n s  o f "  
( 5 6 . 5 : 1 )  and  w i t h  t h e  s i q n s  o n  ( 5 6 . 9 : 1 ) .  When t h e  m o t o r i s t  
was p r e s e n t e d  w i t h  e v i d e n c e  t h a t  a d a n g e r  e x i s t e d  ( i . e . ,  
d e e r  c a r c a s s e s  i n  em e rg e n c y  l a n e ) , t h e  r e s p o n s e  was much 
g r e a t e r  t h a n  when t h e y  w e r e  m e r e l y  warned ( v i a  t h e  d e e r  
c r o s s i n g  s i g n )  o f  a p o t e n t i a l  d a n g e r .  W i th  e v i d e n c e  o f  
d a n g e r ,  t h e  r e s p o n s e  was t h e  same r e g a r d l e s s  o f  w h e t h e r  o r  
n o t  t h e  w a r n i n g  s i g n s  w e r e  o n .  M o t o r i s t s '  r e s p o n s e  i n  t h e  
f o rm  o t  s p e e d  r e d u c t i o n  an d /o r .  i n c r e a s e d  a w a r e n e s s  was n o t  
s u f f i c i e n t  t o  a f f e c t  t h e  c r o s s i n g s  p e r  k i l l  r a t i o .  S i n c e  
t h o s e  l i g h t e d ,  a n im a t e d  s i g n s  w e re  n o t  e f f e c t i v e  i n  r e d u c i n g  
t h e  number o f  d e e r - v e h i c l e  a c c i d e n t s ,  i t  seems r e a s o n a b l e  t o  
a^su r .c  t h a t  c o n v e n t i o n a l  d e e r  c r o s s i n g  s i g n s  a r e  n o t  
e f f e c t i v e  e i t h e r .  H ow eve r ,  i n  a r e a s  where  d e e r - v e h i c l e  
a c c i J e n t s  a r e  e s p e c i a l l y  n um e ro u s ,  w a rn in g  s i g n s  may be 
u s e f u l  f o r  p u b l i c  r e l a t i o n s  and  l i a b i l i t y  r e a s o n s .
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2 5  0 9 8 6 0 7
BEHAVIORAL RESPONSE OF MULE DEER TO A. HIGEWAT UNDERPASS
R e e d ,  DF 
Woodward ,  TM 
P o j a r ,  TM
J o u r n a l  o f  W i l d l i f e  Managemen t ;  w i l d l i f e  S o c i e t y ;  S u i t e  S - 1 7 6 ,  

3 0 0 0  W i s c o n s i n  A v en u e ,  NW; W a s h i n g t o n ,  D . C . ; 2 0 0 1 6
V39 M2; Ap r  7 5 ;  00 3 6 1 - 3 6 7
A c o n c r e t e  b o x  u n d e r p a s s  3 . 0 5  x  3 . 0 5  m (10 f e e t )  a n d  3 0 . 4 3  m 
( 1 0 0  f e e t )  l o n g  u n d e r  I n t e r s t a t e  70  i n  w e s t  c e n t r a l  C o l o r a d o  
was m o n i t o r e d  f o r  d e e r  u s e  d u r i n g  f o u r  y e a r s  f o l l o w i n g  i t s  
c o m p l e t i o n  i n  e a r l y  1 9 7 0 .  A s e a s o n a l  mean o f  3 4 5 . 1  
p l u s  o r  m inu s  1 3 3 . 0  ( 5 0 )  mu le  d e e r  ( O d o c o i l e u s  h em io n u s )  
p a s s e d  t h r o u g h  t h e  s t r u c t u r e  when mov ing  t o  o r  f r o m  t h e i r  
summer r a n g e .  A v i d e o  t i m e - l a p s e  s u r v e i l l a n c e  s y s t e m  
r e c o r d e d  b e h a v i o r a l  r e s p o n s e s  d u r i n g  f o u r  m i g r a t i o n  p e r i o d s ,  
s p r i n g - s u m m e r  and  f a ’ 1 i n  1972  and 1 9 7 3 .  On t h e  b a s i s  o f  
v i d e o  t a p e  p l a y b a c k  o f  4 . 4 5 0  a p p r o a c h e s  and 1 , 7 3 9  e n t r a n c e s ,  
d e a r  d i s p l a y e d  t h r e e  b a s i c  o v e r t  r e s p o n s e s :  l o o k - u p ,  
t a i l - u p ,  and m u z z l e - t o - g r o u n d -  The  f r e q u e n c y  o f  t n e  
l o o k - u p  r e s p o n s e  was i n d i c a t i v e  c f  t h e  r e l u c t a n c e  o f  t h e  
a n i r a i s  t o  go t h r o u g h  a s t r u c t u r e  o f  t h i s  s i z e  and 
c h a r a c t e r .  T h e  u n d e r p a s s  v;as s u c c e s s f u l  i n  p e r m i t t i n g  
a b o u t  61 p e r c e n t  o f  t h e  l o c a l  d e e r  popv a t i o n  t o  m i g r a t e  
s a f e l y  u n d e r  t h e  h i g h w a y  / A u t h o r /
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51 1 2 5 2 8 7
ANALYSIS OF ROAD ACCIDENTS
UN ANAL IS IS  DE LOS ACCIDENTES DE TRANSITS
B a n d s 1 ,  £
Y a n c z ,  J
Dac i .no C o r . c u r s o  d a  T r a b a j o s s o b r e  Tem.as V i a l e s ;  M i n i c t e r i o  de 

D b r a s  P u b l i c a s ; C /7  Numero 1 1 7 5 ,  La P l a t o ;  Guanos  A i r a s ;  
A r g e n t i n a

N84 ;  C o r i f  P a p e r ;  O c t  6 8 ;  pp 4 7 - 7 3 ;  16 F i g . ;  12 T a b . ;  
S p a n i s h

4 0 0  a c c i d e n t s  wh ich  o c c u r r e d  i n  b u e n o s  a i r e s  d u r i n g  1 9 6 7  and 
w h ich  r e p r e s e n t  4 0;1 o f  t h e  t o t a l  number  o f  a c c i d e n t s  a r e  
a n a l y z e d  i n  d e t a i l .  The a n a l y s i s  i s  d i v i d e d  a s  f o l l o w s :  
m o n t h l y ,  d a i l y  a n d  h o u r l y  d i s t r i b u t i o n  o f  a c c i d e n t s  and 
c a s u a l t i e s ,  c l a s s i f i c a t i o n  o f  a c c i d e n t s  p e r  t y p e s ,  m am  
f a c t o r s  r e c u r r i n g  i n  t h e s e  a c c i d e n t s ,  and e c o n om ic  
e v a l u a t i o n  o f  t h e  l a t t e r .  I t  was f o u n d  t h a t  t h e  m am  c a u s e s  
o f  a c c i d e n t s  w e r e :  t h e  human f a c t o r  ( d r i v e r  o r  p e d e s t r i a n )  
wh icn  a c c o u n t e d  f o r  84 ; ;  o f  a c c i d e n t s ;  t h e  r o a d  t o r  9a and 
t h e  v e h i c l e  7 3 .  A mor d e t a i l e d  s t u d y  showed t h o  f o l l o w i n g  
r e s u l t s :  d r i v e r / p e d e s t r i a n  f a c t o r :  e x c e s s  s p e e d  (2 7 .) , 
c a r e l e s s n e s s  (5 3% ) , d r u n k e n n e s s  ( 3 3 )  , o t h e r  c a u s e s  24)1; r o a d  
f a c t o r :  wet  r o a d  ( 4 3 3 ) ,  b ad  w e a t h e r  c o n d i t i o n s  ( 2 7 ; , ) ,  bad 
r o a  l c o n d i t i o n s  ( 1 1 3 ) ,  bad  v i s i b i l i t y  c a u s e d  by v e g e t a t i o n  
o r  o o s t r u c t i o r i  ( 0 3 )  , a n im a l s  r o a m in g  on  t h e  r o a d  ( 7 3 )  , 
d e f e c t i v e  s h o u l d e r s  ( 3 3 )  , o t h e r  c a u s e s  ( 7 3 )  ; v e h i c l e  f a c t o r :  
l i g h t i n g  d e f e c t s  ( 3 3 3 ) ,  d e f e c t i v e  b r a k e s  ( 1 9 ; , ) ,  p u n c t u r e s  
( 5 3 ) ,  o t h e r  m e c h a n i c a l  f a u l t s  ( 9 3 ) .  The number o t  t h e  
c o v e r i n g  a b s t r a c t  i s  IRRD  A b s t r a c t  No. 1 0 0 0 3 4 .
/TRBL /
T r a n s p o r t  and Roau  R e s e a r c h  L a b o r a t o r y ;  IRRD  1 0 0 3 3 5
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51  1 3 8 4 3 5
EFFECTS OF MULTIPLE LAND USE PRACTICES ON BIG G.^'lE 
HABITAT S BEHAVIOR IN  THE CENTRAL ROCKY MOUNTAINS

PERFORMING AGENCY:
Wyoming U n i v a r s i t y ;  L a r a m i e ,  Wyoming ;  8 2 0 7 1 ;  FS RA

INVESTIGATOR:
W a rd ,  AL

FUNDING AGENCY:
D e p a r tm e n t  o t  A g r i c u l t u r e ;  I n d e p e n d e n c e  A venue ,  E e tw een  1 2 t h  

and  1 4 t h  S t r e e t s ,  SW; W a s h i n g t o n ,  D . C . ;  2 0 2 5 0 ;  RM -1304
A S - A c t i v e ;  RD - Ju n  8 0 ;  SO -Nov  6 8 ;  DC-Mov 81 EST
D e t e rm i n e  t h e  e n v i r o n m e n t a l  im p a c t s  and  t h e  
i n t e r r e l a t i o n s h i p s  o£ m a j o r  l a n d  u s e  p r a c t i c e s  o . i  t h e  
s p e c t r u i r  . , f  h a b i t a t s  e s s e n t i a l  f o r  op t imum e l k  and o t h e r  
b i g  game - > o p u l a t i o n s .  D e t e rm in e  p a t t e r n s  o f  e l k  b a n a v i o r  
a n !  movements  f o l l o w i n g  h a r v e s t  and a c t i v i t i e s  r e l a t e d  t o  
i n c r e a s e d  human i n g r e s s ,  s t u d i e s  w i i i  be made o l  p l a n t  
s u c c e s s i o n  on h a r v e s t e d  a r e a s  o f  v a r i o u s  a g e s ,  s i l v i c u l t u r a l  
s y s t e m s ,  and  s i t e  c o n d i t i o n s .  The e f f e c t s  o f  i n c r e a s e d  
n um be r s  o f  p e o p l e  on  t h e  game p o p u l a t i o n s  w i l l  be 
e v a l u a t e d .  A l s o  t h e  b e h a v i o r a l  c h a r a c t e r i s t i c s  o f  b i g  game 
i n  t n e  v i c i n i t y  o f  r o a d  s y s t e m s  o t  v a r i o u s  s t a n d a r d s  w i l l  
be  m o n i t o r e d  t h r o u g h  he  u s e  o f  r a d i o  t e l e m e t r y  and t im e  
l a p s e  p h o t o g r a p h y .  P r e -  and  p o s t - c o n s t r u c t i o n  s i t u a t i o n s  
w i l l  be e v a l u a t e d  i n  c o n j u n c t i o n  w i t h  v a r i o u s  p r a c t i c e s  t o  
m i t i g a t e  u n f a v o r a b l e  e f f e c t s  o f  t h e  r o a d  d e v e l o p m e n t s .  E l k  
b e h a v i o r  i n  r e l a t i o n  t o  t im b e r  h a r v e s t  o p e r a t i o n s  i n  S o u t h -  
c e n t r a l  Wyoming was s t u d i e d  u s i n g  t e l e m e t r y ,  t i m e - l a p s e  
p h o t o g r a p h y  and  f e c a l  and  t r a c k  c o u n t s .  E l k  p r e f e r r e d  t o  be  
a t  l e a s t  o n e - h a l f  m i l e  f r o m  h a r v e s t  and  c l e a n - u p  o p e r a t i o n s .  
E l k  c a n  be e x p e c t e d  t o  move b a c k  t o  a h a r v e s t  s i t e  w i t n i n  
t h r e e  weeks  a f t e r  humans l e a v e .  T r a f f i c  on  F o r e s t  S y s t em s  
r o a d s  h a s  l i t t l e  e f f e c t  on  e j .k  a c t i v i t y ,  e s p e c i a l l y  b e y on d  
30U y a r d s .  R e s i d e n t  p o p u l a t i o n s  o f  mu le  d e e r  a r e  l i v i n g  
a d j a c e n t  t o  t h e  h e a v y  t r a f f i c  o n  1 - 8 0  n e a r  L a r a m i e ,  Wyom ing .  
I n  o t h e r  a r e a s  d e e r  m i g r a t e  a c r o s s  1 - 8 0  t o  move f r o m  
summer t o  w i n t e r  r a n g e s .  A v a i l a b l e  u n d e r p a s s e s  a r e  n o t  
b e i n g  u t i l i z e d  and h ig hw ay  a c c i d e n t s  a r e  common. P r o n g h o r n  
a n t e l o p e  a r e  k e p t  o f f  1 - 3 0  whe re  r i g h t - o f - w a y  f e n c e s  a r e  i n  
g o od  s h a p e  and  snow h a s  n o t  d r i f t e d ,  c r e a t i n g  a b r i d g e  
f o r  t n e  a n t e l o p e .  A n t e l o p e  a r e  n o t  u s i n g  u n d e r p a s s e s .  1 - 8 0  
a c t s  a s  a b a r r i e r  f o r  e l k  a l t h o u g h  t h e y  a r e  s e e n  r e g u l a r l y  
w i t h i n  300  y a r d s .

C ITAT IONS :
Wa rd ,  \ l



E f f e c t s  o f  T im b e r  H a r v e s t  on  Mu le  D e a r  and  E l i ;
< P r o c .  1 3 t h  R o c k y  M o u n t a i n  I n d u s t r i e s  C o n t ,  Wyomina

75
( Wa rd ,  AL ;  D i em ,  XL; W eek s ,  RW 
. . , The Im p a c t  o f  Snow on  E l k

F i n a l  R e p o r t  o f  t h e  M e d i c i n e  Bow E c o l o g y  P r o j e c t ,  U o f  w 
(  3 80  p p .  F i g s .  7 5

C u p a l ,  J J ;  W a rd ,  AL ;  W ee k s ,  RW 
{ A R e p e a t e r  T yp e  B i o t e l e m e t r y  S y s t em  f o r  Use on  W i l d  

B ig  Game A n im a l s
1 1 t h  Ann -iocky Mtn B i o e n g  S y m p - I n t l  I S A  B iomed  S c i  Symp 

f 8 pp ,  V p l » 10 * 7 4 0 4
H i l l e r ,  PX; C u p a l ,  J J ;  Wee . s ,  RW; W a rd ,  AL 

i An A u t o m a t i c  W i l d l i f e  T r a c k i n g  S y s t em
, t 1 1 t h  Ann R o c k y  Mtn B i o r n g  S y m p - I n t l  I SA  B iomed  S c i  Symp 

' 4  p p ,  V o l .  10 7 4 0 4
r

C u r r e n t  R e s e a r c h  I n f o r m a t i o n  S e r v i c e ;  CR IS  0 0 1 8 5 6 3
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51 1 4 5 0 9 9
DEER-CAR ACCIDENTS IN  SOUTHERN MICHIGAN
A l l e n ,  RE ;  M i c h i g a n  U n i v e r s i t y ,  Ann A r b o r  
M c C u l l o u g h ,  DR ; M i c h i g a n  U n i v e r s i t y ,  Ann A r b o r
J o u r n a l  o t  W i l d l i f e  Managemen t ; W i l d l i f e  S o c i e t y ;  S u i t e  S - 1 7 6  

3 9 0 0  W i s c o n s i n  A v en u e ,  NW; W a s h i n g t o n ,  D - C . ; 2 0 0 1 6
V40 N2 ;  A p r  7 6 ;  pp 3 1 7 - 3 2 5 ;  F i g s . ;  T a b s . ;  20 R e f .
C o l l i s i o n s  o f  c a r s  w i t h  w h i t e - t a i l e d  d e e r  (O d o c o i L e u s  
v i r g i n i a n u s )  w e re  s t u d i e d  i n  s o u t h e r n  M i c h i g a n  i n  1966  and 
1 9 6 7 .  M o s t  o f  t h e  2 , 5 6 6  a c c i d e n t s  s t u d i e d  o c c u r r e d  a t  dawn ,  
d u s k ,  o r  a f t e r  d a r k  w i t h  p e a k s  a t  s u n r i s e  and 2 h o u r s  a f t e r  
s u n s e t .  A c c i d e n t s  w e re  h i g h e s t  on  w eekend s  whan e v e n i n g  
t r a f f i c  was g r e a t e s t .  A l ow  s e a s o n a l  p e a k  i n  c o l l i s i o n s  
o c c u r e d  i n .  May and  a h i g h  one i n  N ovem be r .  . S e x  r a t i o  o f  t h e  
a n n u a l  k i l l  was  p r e d o m i n a t e l y  f e m a l e ,  b u t  i t  s h i f t e d  i n  
f a v o r  o f  m a l e s  d u r i n g  s e a s o n a l  p e a k s .  C a u s e s  o f  t h e  p e a k s  
seemed t o  be  p r i m a r i l y  r u t t i n g  a c t i v i t i e s ,  w i t h  h u n t e r  
d i s t u r b a n c e  a m ;  f o o d  o f  l e s s e r  im p o r t a n c e .  A c c i d e n t s  were ,  
r e l a t e d  t o  h a b r t a t  t y p e  a p p r o x i m a t e l y  a c c o r d i n g  t o  t h e  
p r e v a l e n c e  o f  t h e  t y p e .  A c c i d e n t s  w e re  m o s t  common a t  
s p e e d s  o f  3 0 - 9 5  km/h ( 5 0 - 5 9  mph) , and t h e  d e e r  was k i l l e d  i n  
9 2 p e r c e n t  o t  t h e  a c c i d e n t s .  Human i n j u r j . e s  o c c u r r e d  i n  
l e s s  t h a n  4 p e r c e n t ,  and  mos t  r e s u ? . t e d  f r o m  s e c o n d a r y  
c o l l i s i o n s .
H ighway S a f e t y  R e s e a r c h  I n s t i t u t e ;  H S R I - 3 5 5 1 1
N a t i o n a l  S a f e t y  C o u n c i l ,  S a f e t y  R e s e a r c h  I n f o  S e r v ;  7 7 0 6 5 3 J
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HIGHWAY FENCES AS VEHICLE-DEER COLL IS ION DETERRENTS
B e i l i s ,  ED 
G r a v e s ,  K 3 ,  I I I
P e n n s y l v a n i a  S t a t e  U n i v e r s i t y ,  U n i v e r s i t y  P a r k ;  I n s t i t u t e  f o r  

R e s e a r c h  on  L and  and  W a t e r  R e s o u r c e s ;  U n i v e r s i t y  P a r k ,  
P e n n s y l v a n i a ;  1 6 3 0 2 ;  4 3 2 - 4 1  ( 3 5 0 2 )

F i n a l  R u t . ; f tFHWA-PA-7 4 - 9 ;  J un  7 6 ;  26 pp
F T - C o n t r a c t ;  CN-53 ' .  4
A s u r v e y  o f  h i g h w r / f e n c i n g  a l o n g  I n t e r s t a t e  80  i n  C e n t r e  
C o u n t y  showed t h a t  7 1 / 2  f o o t ,  t y p e  3 - m o d i t i e d  f e n c e  h a s  
l i t t l e  v a l u e  a s  a v e h i c l e - d e e r  c o l l i s i o n  d e t e r r e n t ;  many 
d e e r  c r a w l  u n d e r  t h e  f e n c e  t o  t h e  p l a n t e d  r i g h t - o f - w a y  and 
a b u n d a n c e  oE g ap s  u n d e r n e a t h  p r o v i d e s  f o r  e a s y  p e n e t r a t i o n .  
F rom  Decembe r  1974 t h r o u g h  March  197 6  numbers  and  p o s i t i o n  
o f  d o e r  w e r e  o b s e r v e d  f r o m  a v e h i c l e  d r i v e r ,  a l o n g  o m i l e s  o f  
1 - 8 0  a t  n i g h t .  S im o d a l  p a t t e r n s  o f  abundance  w e re  f o u n d ,  
d e e r  w a re  m o s t  n um e ro u s  i n  s p r i n g  and f a l l ;  o f  2 5 7 7  d e e r  
s i g h t i n g s ,  7 4 . 5ft w e re  on  t h e  h ighway  s i d e  and  25 .5> '  on  th e  
f a r  s i d e  o f  t h e  f e n c e .  C o m p a r i s o n s  b e tw een  a c o n t r o l  a r e a  
( n o r t h  s i d e  o f  h ig hw ay )  whe re  th o  f e n c e  was u n m o d i f i e d  and 
t e s t  a r e a s  ( s o u t h  s i d e )  whe re  g ap s  u n d e r n e a t h  w e re  p l u g g e d  
a n d / o r  t o p  f i v e  w i r e s  removed  o r  r e p a i r e d  showed t h a t  t h e  
c r i t i c a l  w e a k n e s s  i n  t h e  f e n c e  i s  t h o  u n d e r s i d e  b u t  a l s o  
t h a t  l a r g e  numbe rs  o f  d e e r  c r o s s  a f u l l y  r e p a i r e d  f e n c e .
O n l y  6 d e e r  w e re  r e p o r t e d  k i l l e d  d u r i n g  t h e  16 m on th s  o f  
s t u d y  and no l i v e  d e e r  w e r e  s e e n  on  t h e  h i g h w a y ;  t h e s e  
r e s u l t s ,  r e l a t i v e  t o  p r e v i o u s  f i n d i n g s  b e g i n n i n g  i n  1 9 6 7 ,  
s t r o n g l y  s u g g e s t  t h e t  h i g h  t r a f f i c  v o lum e  p r e v e n t s  d e e r  f r o m  
v e n t u r i n g  o n t o  t h e  h i g h w a y ,  t h u s  r e d u c i n g  c o l l i s i o n s .

ORDER FROM;
N a t i o n a l  T e c h n i c a l  i n f o r c u a t i o n  S e r v i c e ;  5 2 3 5  P o r t  ' o y a l  R o a d ;  

S p r i n g f i e l d ,  V i r g i n i a ;  2 2 1 6 1 ;  P B 2 6 4 0 7 5 /A S
F e d e r a l  H ighway  A d m i n i s t r a t i o n  
N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e
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f f  \ / , /
21 1 5 3 9 6 2
EFFECTS OF HIGHWAY CONSTRUCTION AND USE ON BIG GAME 
POPULATIONS
W a rd ,  AL 
C u p a l ,  J o  
G oo dw in ,  GA 
M o r r i s ,  HD
R o c k /  M o u n t a i n  F o r e s t  & Range  E x p e r im e n t  s t a t i o n ;  C o l o r a d o  

S t a t e  U n i v e r s i t y ,  2 4 0  W e s t  P r o s o e c t  S t r e e t ;  F o r 1 C o i l i n s ,  
C o l o r a d o ;  3 0 5 2 1 ;  F H A - 3 - 1 - 1 5 1 7  

F e d e r a l  H ighway  A d m i n i s t r a t i o n ;  4 0 0  7 t h  S t r e e t ,  S i ;  
W a s h i n g t o n ,  D . C . ;  2 0 5 9 0

F i n a l  R p t . ;  SFHWA/P .D -76 -17 4 ;  Mar 7 6 ;  10 1 pp
FUNDING AGENCY: 

FHWA Code E - 0 2 3 1
F T - C o n t r a c t ;  C N -P .O .  3 - 1 - 1 5 1 7
P r o n g h o r n  a n t e l o p e ,  m u le  d e e r ,  and e l k  a r e  a f f e c t e d  by 
r i g h t - o f - w a y  f e n c e s  a nd  h ig hw ay  t r a f f i c .  A t  l e a s t  153 
a n t e l o p e ,  561 m u le  d e e r ,  and 10 e l k  h a v e  b een  k i l l e d  t h r o u g h  
v e h i c l e  a c c i d e n t s  a l o n g  a 5 5 - m i l e  s e c t i o n  o f  1 - 8 0  w e s t  o f  
L a r a m i e ,  Wyoming ,  d u r i n g  a 5 . 5 - y e a r  p e r i o d ,  h i n c e  a a t e l o p e  
a r e  r e l u c t a n t  t o  jump f e n c e s  and  u se  u n d e r p a s s e s ,  1 - 0 0  i s  a 
e a r n e r  and  t h e  h e r d s  a r e  managed a c c o r d i n g l y .  A n t e l o p e  c an  
be k e p t  o f f  t h e  h ig hw ay  by m a i n t a i n i n g  g ood  woven  w i r e  
f e n c e s  and  p r e v e n t i n g  snow f r o m  d r i f t i n g  o v e r  t h e  
r i g h t - o f - w a y  f e n c e -  M u le  d e e r  jump r i g h t - o f - w a y  f e n c e s ,  b u t  
c an  oe  f o r c e d  t o  u s e  u n d e r p a s s e s  by u s i n g  d e e r - p r o o f  
f e n c i n g .  D o th  r e s i d e n t  and  m i g r a t o r y  mu le  d e e r  a r e  a f f e c t e d  
by  r o a d s  and  t r a f f i c .  P r o p e r  management s h o u l d  p r o v i d e  s a f e  
d e e r  c r o s s i n g s  t h u s  i n c r e a s i n g  t h e  s a f e t y  o f  t h e  h ig hw ay  
u s e r .  S i n c e  e l k  a r e  l a r g e ,  t h e y  p r e s e n t  a g r e a t e r  h a z a r d  t o  
m o t o r i s t s ,  and s h o u l d  o e  d i s c o u r a g e d  f r o m  c r o s s i n g  h ig hw a y s  
by  p r o p e r  f e n c i n g  and  r o a d  l o c a t i o n .  New t e c h n i q u e s  u s i n g  
h e a r t - r a t e  t e l e m e t r y  shows  g r e a t  p o t e n t i a l  f o r  u s e  i n  
f u r t e e r  s t u d i e s  o f  a n im a l  o e h a v i o r  i n  r e l a t i o n  t o  t h e  e v e r  
i n c r e a s i n g  a c t i v i t i e s  o f  man.

ORDER FROM:
M a t r o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  5 2 0 5  P o r t  R o y a l  R o a d ;  

S p r i n g f i e l d ,  V i r g i n i a ;  2 2 1 0 1 ;  P 3 - 2 6 4 6 3 3 / 9 S T
M a t r o n a l  T e c h n i c a l  I n f o r . u a t . u t i  S e r v i c e ;  n i l  12
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51 1 5 9 7 5 0
THE ANIMAL ACCIDENT PROJECT 
VILTDLYCKSPP.OJEKTET
P e t e r s o n ,  BE 
Im r e ,  E

N a t i o n a l  S w e d i s h  Road A d m i n i s t r a t i o n ;  F a c k  S - 1 0 2 2 0 ;  S t o c k h o lm  
1 2 ;  Sweden

M on o g r a p h ;  s R e p o r t  No 1 6 ;  7 6 ;  10 p p ;  1 F i g . ;  S w e d i s h
T h i s  r e p o r t  i s  i n c l u d e d  a s  number 12 i n  a s e r i e s  o f  w o r k i n g  
r e p o r t s  w i t h i n  t h e  a n im a l  a c c i d e n t  p r o j e c t -  The p u b l i c a t i o n  
i s  a s i t u a t i o n  r e p o r t  b r i e f l y  d e a l i n g  w i t h  t h e  b a c k g r o u n d ,  
t h e  r e s u l t s  and  t h e  f u c u r e .  The r e s u l t s  c o n t a i n  s t a t i s t i c a l  
a c c i d e n t  a n a l y s i s ,  s t u d y  o f  e x i s t i n g  m e a s u r e s  and new 
m e a s u r e s .  - /T RRL /
N a t i o n a l  S w e d i s h  Road  S T r a f f i c  R e s e a r c h  I n s t i t u t e  
T r a n s p o r t  and  Road R e s e a r c h  L a b o r a t o r y ;  IRRD 2 2 5 3 7 5
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51 1 6 3 9 4 9
TESTS WITH ELECTRICAL GAME PRESERVES DURING 1 9 7 5 - 7 6  
FOERSOEK MED V ILT  STAENGSEL TiTP tJITRO-NOBEL ELSTAENGSEL I  
D-LAEN AAR 1 9 7 5 - 7 6
N a t i o n a l  S w e d i s h  Road A d m i n i s t r a t i o n ;  F a c k  S - 1 0 2 2 0 ;  S t o c k h o lm  

1 2 ;  Sweden
I n t r m  P p t . ;  SNR 1 9 ;  7 7 ;  15 pp; .  4 F i g . ;  5 T a b . ;  1 P h o t . ;  

S w e d i s h
E l e c t r i c a l  f e n c e s  w e r e  t e s t e d  a s  game p r e s e r v e s  on r o a d s  i n  
Sweden f o r  1 . 5  y e a r s .  The p u r p o s e  w a s :  ( 1 )  t o  s t u d y  
d i f f e r e n t  t y p e s  o f  u p r i g h t s  a nd  nu . r b e r  o f  w i r e s  a n d  t h e i r  
p o s i t i o n ,  ( 2 )  t o  o b t a i n  a v a l u e  o f  management s a f e t y ,  ( 3 )  t o  
d e t e r m i n e  c o n s t r u c t i o n  and management c o s t s ,  a n d  ( 4 )  t o  
s t u d y  t h e  e f f e c t  o n  a n im a l  a c c i d e n t s .  O f  t h e  t y p e s  t e s t e d  a 
130  cm h i g h  f e n c e  w i t h  5 w i r e s  on p r e s s u r e  im p r e g n a t e d  
u p r i g h t s  o f  wood ( s p a c e  6 M) h a s  p r o v e d  t h e  o e s t .  The 
c o n s t r u c t i o n  c o s t s  h a v e  b een  l o w .  M e c h a n i c a l  w e a r  and  
s o i l i n g  f r o m  t h e  r o a d  h a v e  c r e a t e d  some p r o b l e m s .  I n  
p a r t i c u l a r  t h e  w i r e  (a  l a m i n a t e d  band )  h a s  b een  damaged .
T h e r e  w e r e  no a n im a l  a c c i d e n t s  a f t e r  t h e  e r e c t i o n  o f  t h e  
f e n c e .  A t  p r e s e n t  a new w i r e  w i t h  an e x p e c t e d  e n d u r a n c e  o f  
5 co  7 y e a r s  i s  b e i n g  t e s t e d .
/TRi'vL/
N a t i o n a l  S w e d i s h  Road  6 T r a f f i c  R e s e a r c h  I n s t i t u t e  
T r a n s p o r t  and  Road R e s e a r c h  L a b o r a t o r y ;  I R R D - 2 2 6 3 0 4
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51 1 7 4 1 3 0
WIRE NET FENCES 
NAETSTAENGSFL
A lm k v i s t ,  3
S t o c k h o lm  U n i v e r s i t y ,  Sweden ;  Z o o i o g i s k a  I n s t i t u t i o n e n ,  

E a a d m an s g a t a n  7 0A ;  S - 1 1 3 S 5  S t o c k h o lm ;  Sweden
M o n o g r a p h ;  ^ R e p o r t  Mo. 1 1 ;  30  A y r  7 6 ;  13 pp ;  3 F i g . ;  2 T a b .  

° h o t . ; 4 R e f . ;  Sw e d i s h
T h i s  r e p o r t  r e v i e w s  t h e  a b i l i t y  o f  c l o v e n - f o o t e d  a n im a l s  t o  
p a s s  v a r i o u s  t y p e s  o f  w i r e  n e t  f e n c e s .  F u r t h e r m o r e  a c c i d e n  
s t a t i s t i c s  o f  f e n c e d  r o a d s  a r e  p r e s e n t e d .  T a k i n g  t h i s  a s  A 
b a s i s ,  rcj c om m end a t i o n s  f o r  f e n c e  d e s i g n  a r e  g i v e n .  /T E R L /
T r a n s p o r t ^ a n d  Road  R e s e a r c h  L a b o r a t o r y ;  IRRD  2 3 1 0 1 3  
N a t i o n a l  Sw ed i s h  Road 5 T r a f f i c  R e s e a r c h  I n s t i t u t e
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51  1 7 9 8 5 5
THE EFFECTIVENESS OF DEER FLAGGING MODELS AS DETERRENTS TO 
DEER ENTERING HIGHWAY RIGHTS-OF-WAY
G r a v e s ,  HB 
B e i l . ' s ,  ED
P e n n s y l v a n i a  S t a t e  U n i v e r s i t y ,  U n i v e r s i t y  P a r k ;  I n s t  t u t e  f o r  

R e s e a r c h  on  Land and  W a t e r  R e s o u r c e s ;  U n i v e r s i t y  P a r k ,
P e n r . s y l v a r u a ; 1 6 8 0 2 ;  4 3 2 - 4 1  ( 3 7 7 2 )

F i n a l  R p t . ;  rF I IWA-PA-7 3 - 1 2 ;  J un  7 8 ;  21 pp
FUNDING AGENCY:

FHWA Coae  E - 0 3 2 8
F T - C o r . t r a c t ; C N - 5 5 1 0 8
To d e t e r m i n e  w h e t h e r  r e a r - v i e w  s i l h o u e t t e  m o d e l s  o f  d e a r  
w i t h  r a i s e d - t a i l s  w o u ld  be e f f e c t i v e  i n  k e e p i n g  d e e r  o f f  
p l a n t e d  i n t e r s t a t e  h ig hw a y  r i g h t s - o f - w a y ,  s u ch  m o d e l s  w e r e  
t e s t e d  i n  f o u r  e x p e r im e n t s  a l o n g  I n t e r s t a t e  30 i n  C e n t r e  
C o u n t y ,  PA. R e s u l t s  o f  c o u n t s  o f  d s a ; :  i n  e x p e r i m e n t a l  and  
c o n t r o l  a r e a s  o b t a i n e d  f r o m  a m ov ing  v e h i c l e  o r  e x a m i n a t i o n  
o f  t r a c k s  t h r o u g h  g a p s  u n d e r  t h e  f e n c e  r e v e a l e d  t h a t  t h e  
m o d e l s  w e r e  i n e f f e c t i v e  a s  d e t e r r e n t s  t o  d e e r  g a i n i n g  a c c e s s  
t o  t h e  r i  j f t t - o f c ' -w ay .  I t  i s  n o t  recommended t h a t  t n e y  be 
u s e d  t o  . e d u c e  v e h i c l e - d e e r  c o l l i s i o n s .  /FHWA/

ORDER FROM:
N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  5 2 0 5  P a r t  R o y a l  R o a d ;  

S p r i n g f i e l d ,  V i r g i n i a ;  2 2 1 6 1 ;  P B - 2 0 4 4 2 2 /A S
SUPPLEMENTAL NOTE:

S p o n s o r e d  by  P e n n s y l v n a i a  DOT.
F e d e r a l  H ig hw ay  A d m i n i s t r a t i o n  
N a t i o n a l  T e c h n i c a l  I n f o rm s  t i o n  S e r v i c e
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51 1 7 9 8 6 0
HIGHWAY L IGHTING TO PREVENT DEER-AUTO ACCIDENTS
Reed ,  DF 
W ood a rd ,  TN 
3 e c k ,  T D I
C o l o r a d o  D i v i s i o n  o f  W i l d l i f e ;  5 0 * 0  B r o a d w a y ;  G le r .wood 

S p r i n g s ,  C o l o r a d o ;  8 1 5 0 1 ;  C D 0H -P & R -R - 7 7 - 5
F i n a l  R p t . ;  # FUW A -CO -7 7 - 5 ; Sep  7 7 ;  2b pp

FUNDING AGENCY:
FHWA C od s  E - 0 3 3 1
F T - C o n t r a c t ;  C N -1 6 7 3
D e e r  v e h i c l e  a c c i d e n t s  h a v e  b e en  t h e  c a u s e  o f  c o n s i d e r a b l e  
p r o p e r t y  damage and  t h e  l o s s  o f  b i o t i c  r e s o u r c e s .  T h i s  i s  
e s p e c i a l l y  t h e  c a s e  i n  r u r a l  a r e a s  i n  m o u n t a i n o u s  t e r r a i n  
where n i g h t t i m e  d r i v e r  v i ;  i b i l i t y  i s  p o o r .  The p u r p o s e  o f  
t h i s  r e s e a r o h  was t o  d e t e r m i n e  i f  d e e r - v e h i c l e  a c c i d e n t s  
v e r e  a f f e c t - ,  d by f i x e d  h ighway  i l l u m i n a t i o n .  T h i s  was d one  
by c o m p a r i )  r e s p o n s e s  o f  m o t o r i s t s  t o  d e e r  o n  t h e  h ighway  
and dr.-er r e s p o n s e s  t o  t h e  m o t o r i s t s ,  w i t h  end w i t h o u t  f i x e d  
i l l u m i n a t i o n .  E s t im a t e d  d e e r  c r o s s i n g s  p e r  h i l l  war- 
p e r c e n t  h i g h e r  w i t h  t h e  l i g . n t s  on c om p a r e d  t o  L i g h t s  o f f .  
When a d e e r  s i m u l a t i o n  was p r e s e n t  u n d e r  l i g h t e d  c o n d i t i o n s  
mean v e h i c l e  s p e e d s  d e c r e a s e d  by 1 3 . 9  km ( 8 . 6  m i l e s )  p e r  
h o u r  w i t h  b r a k e  l i g h t s  o b s e r v e d  on 5 0 . 6  p e r c e n t  o f  t h e  
a p p r o a c h i n g  v e h i c l e s .  The Roadway L i g h t i n g  C om m i t t e e  ( 1 9 7 2 )  
recommends  l i g h t i n g  s t a n d a r d s  b a s ed  on  mean h o r i z o n t a l  
i l l u m i n a t i o n  and  i l l u m i n a t i o n  u n i f o r m i t y  r a t i o s  f o r  
d i f f e r e n t  r o a d w a y  and. a r e a  c l a s s i f i c a t i o n s .  /FHWA/

ORDER FROM:
N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  57.85 P o r t  R o y a l  Road  

S p r i n g f i e l d ,  V i r g i n i a ;  2 2 1 6 1 ;  P B - 2 S 4 3 1 2 / 5 S T
SUPPLEMENTAL NOTE:

S p o n s o r e d  b y  C o l o r a d o  D i v i s i o n  o f  H ig h w a y s .
F e d e r a l  H ig hw ay  A d m i n i s t r a t i o n  
n a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e
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21 133 6  46
H IRE-NETTING FENCES FOR GAME ACCIDENT PREVENTION 
NAETSTAZNGSEL FOER V ILT
L j u n g g v i s t ,  S
N a t i o n a l  Sw ed i s h  Road  A d m i n i s t r a t i o n ;  FacJc S - 1 0 2 2 0 ;  S t o c k h o lm  

1 2 ;  Sweden
5- lonograph ;  SVTU I n t a r n r p t  2 3 ;  Apr 7 8 ;  3 p . ; 8 F i g . ;  2 T a b . ;  

S w ed i s h
T h i s  r e p o r t  d e a l s  w i t h  t h e  t e c h n i c a l  a n d  g e o m e t r i c  d e s i g n  o f  
w i r e - n e t t i n g  f e n c e s  f o r  t h e  p r e v e n t i o n  o f  a c c i d e n t s  
i n v o l v i n g  w i l d  a n im a l s .  D e t a i l s  o f  f e n c e s ,  n e t t i n g s ,  p o s t s ,  
s t a y s  and  a s s e m b l y  a r e  p r e s e n t e d .  F i n a l l y /  t h e  i n s t a l l a t i o n  
p r o c e d u r e  i s  d e s c r i b e d .
T r a n s p o r t  and Road  R e s e a r c h  L a b o r a t o r y ;  I I3P .D-2344Q2 
N a t i o n a l  Sw ed i s h  Road 5 T r a f f i c  R e s e a r c h  I n s t i t u t e



THE ANIMAL ACCIDENT PROJECT. PART 2 . .  S ITUATION REPORT 
SEPTEMBER 1 978
VILTOLYCXSPROJEKTET 2 .  LAEGESRAPPORT SEPT 1978
A l m k v i s t ,  B 
A n d r e ,  T 
E kb lo tn ,  3 
A a b e r g ,  L 
R e m p l e r ,  S -A
N a t i o n a l  Sw ed i s h  Road  A d m i n i s t r a t i o n ;  F ack  S - 1 0 2 2 0 ;  S t o c k h o lm  

1 2 ;  Sweden
M o n o g r a p h ;  S I n t e r a r a p p o r t  Nr 3 3 ;  S ep  7 8 ;  15 p . ;  3 F x g . ; 

S w ed i s h
An a n a l y s i s  o f  a c c i d e n t s  i n v o l v i n g  moose  and  d e e r  shows  t h a t  
70«  o f  a l l  a c c x d e r . t s  o c c u r  i n  t h o  summer ,  w i t h  p e a k s  i n  
J u n e ,  a n d  end o f  S e p t e m b e r  a n d  end o f  J a n u a r y . .  A lm o s t  h0 ;'i 
o c c u r  a t  dawn. On n ew ly  c o n s t r u c t e d  r o a d s ,  t h e  number o f  
a c c i d e n t s  d u r i n g  t h e  f i r s t  y e a r  i s  a b o u t  2 . 5  t im e s  t h e  
n o r m a l ;  e v e n  a f c e r  t h r e e  y e a r s ,  t h e  number  o f  a c c i d e n t s  i s  
tw i c e  t h a t  n o r m a l l y  e x p e c t e d .  50^ o f  a c c i d e n t s  o c c u r  w h e re  
d i s t a n c e  b e tw e e n  r o a d  and  f o r e s t  i s  5 M, a n d  o v e r  907, w he re  
d i s t a n c e  j . ?  up  t o  20 M. On r o a d s  i n  open  c o u n t r y  l e s s  t n a n  
207 j o f  a c c i d e n t s  o c c u r .  P e a k s  i n v o l v i n g  moose a r e  
i n f l u e n c e d  by b e h a v i o u r  o f  t h e  c a l v e s .  M e a s u r e s  t o  
c o u n t e r a c t  s u c h  a c c i d e n t s  a r e  (1) game f e n c e s ;  d e e r  u s u a l l y  
c r a w l  u n d e r n e a t h  w h i l e  moose  jump o v e r .  Where f e n c e  
c o n s i s t s  o f  a mesh w i t h  s i n g l e  s t r a n d s  a b o v e ,  a n im a l s  a r e  
o f t e n  i n j u r e d ,  and  f e n c e s  s h o u l d  t h e r e f o r e  c o n s i s t  o f  mesh 
o v e r  f u l l  h e i g h t .  ( 2 ) _  game m i r r o r s ;  t h e s e  a r e  u sed  
e x t e n s i v e l y ,  and  an i n v e s ' t r g a t x o n  o f  t h e i r  e f f i c a c y  i s  i n  . 
p r o g r e s s .  ( 3 )  c l e a r a n c e  a l o n g  r o a d s ;  i t  a p p e a r s  t h a t  t h i s  
i s  e f f e c t i v e  i n  r e d u c i n g  a c c i d e n t s .  New m e a s u r e s  a r e  t h e  ^  
u se  o f  v i s u a l  o r  s m e l l  s i g n a l s ,  and sp e ed  r e s t r i c t i o n s .
D r i v e r  a t t i t u d e  i s  a l s o  s i g n i f i c a n t .  F u r t h e r  s t u d i e s  a r e  
p l a n n e d .  / T R R L /

T r a n s p o r t  and  Road R e s e a r c h  L a b o r a t o r y ;  IRRD  2 3 7 b 6 6  
N a t i o n a l  S w e d i s h  Road C T r a f f i c  R e s e a r c h  I n s t i t u t e
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COLL IS ION OF VEHICLES H I IH  DEER STODIED Oil PENNSYLVANIA 
INTERSTATE ROAD SECTION o
B e i l i s ,  ED 
G r a v e s , HB
Hiyhz /ay R e s e a r c h  News, Hwy Res  B o a r d  

( 7 1 ;  NO <U, p p  1 3 - 1 7 ,  3 REF
IN  1 9 6 3  AMD 1969  THE NUMBERS OF WHITE-TAILED DEER 

( REPORTED K ILLED  ON PENNSYLVANIA HIGHWAYS WERE 2 1 , 6 0 7
AND 2 1 , 2 4 6 ,  RESPECTIVELY . DEER-VEHICLE COLL IS IONS ALSO 
OFTEN ENTAIL EXTENSIVE VEHICLE DAMAGE AMD INJURY OR 

f  DEATH TO THE HUMAN OCCUPANTS. A LONG-TERM STUDY HAS
) BEEN UNDERTAKEN, EMPLOYING AN E IGHT -M ILE  STRETCH OF

1 - 8 0 ,  TO DETERMINE THE ACT IV ITY ,  BEHAVIOR, AND 
( MORTALITY OF DEER. PARAMETERS IN  THE STUDY ARE

DESCRIBED , DATA ARE C ITED ,  AND TENTATIVE CONCLUSIONS 
ARE DRAW N -" ’
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'• DEER CROSSING" SIGNS MAY PROVE VALUABLE IN  REDUCING 
ACCIDENTS AND ANIMAL DEriJ?HS/ /

P o j a r ,  TM 
R a s e i g h ,  TC

( R e e d ,  • DE f
H ighway  R e s e a r c h  News, H.vy Res . B o a r d

(  ( N46 ;  J a n  7 2 ;  pp 2 0 - 3 ;  1 F i g ;  2 P h o t ;  1 Re£
(  A SECTION OF COLOADO HIGHWAY WITH THE HIGHEST (

FREQUENCE OF DEER ACCIDENTS PER MILE I N  THE STATE WAS 
CHOSEN FOR THE STUDY. A REELECTORIZED DIAMOND S IGN
WITH "DEEP. X ING" IN  NEON LIGHTS WAS COMPARED WITH A (
REFLECTORIZED DIAMOND WITH 4 ANIMATED SILHOUETTES IN  
NEON TUB ING , L I T  IN  SEQUENCE. BOTH SIGNS RESULTED I N  A 

{  SMALL, EUf '  STAT IST ICALLY  S IGN IF ICANT REDUCTION IN (
TRAFFIC SPEEDS PAST THE S IGN .  THE SECOND SIGN APPEARED 
TO IN IT IA T E "A  GREATER RESPONSE ON THE PART OF THE 

f MOTORIST. i
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51  2 2 1 5 8 0 /
DEER MIRRORS IN  MISSOURI
A m e r i c a n  H ighways  (
V51 N 1 ; J a n  7 2 ;  p 17

CTHE EFFECTIVENESS AND USE OF DEER MIRRORS BY THE 
MISSOURI HIGHWAY DEPARTMENT ARE REPORTEDLY FAVORABLE.
THE NUMBER OF DEER-VEHICLE ACCIDENTS WERE CUT DOUN (
ENORMOUSLY WHILE IN  USE. THE DEVICE CONSISTS CF TWO 
ROUND THREE INC.! MIRRORS MOUNTED AT 4 5 DEGREE ANGLES
ABOUT FOUR FEET ABOVE THE GROUND. THESE .ARE INSTALLED (
ON A STAGGERED SYSTEM AT ABOUT 75 FT INTERVALS ON BOTH 
S IDES  OF THE HIGHWAY DEPENDING ON THE TERRAIN BORDERING
THE HIGHWAY AND THE NUMBER OF DEER CROSSING. (
HEADLIGHTS FROM PASSING CARS REFLECT AGAINST THE 
MIRRORS CAUSING LIGHT TO FL ICKER SHARP, PZNC IL -L JKS
BEAMS STARTLING THE DEER AND CAUSING THEM TO STOP. (
ONCE THE LIGHT BEAMS STOP FL ICKER ING , THE DEER SAFELY

(
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5 1 2 2 1 9 2 7
i

LIGHTED DEER CROSSING S IGNS AND VEHICULAR SPEED
( P o j a r ,  TM

R e e d ,  DF 
R e s i g n ,  TC

(
C o l o r a d o  D e p t  N a t u r a l  R e s o u r c e s ;  / D i v  Games , F i s h ,  S P a r k s

{ I n t e r  R e p t ;  Aug 7 1 ;  12 pp
A COOPERATIVE STUD* BY THE COLORADO D IV IS IO N  OF 

( HIGHWAYS AMD THE COLORADO D IV IS IO N  OF GAME, F ISH  AMD
PARKS CONCERNING DEER-VEHICLE ACCIDENTS WAS I N I I I A T E D  
IN  1 9 6 8 -  THESE AGENCIES ARE IN  THE PROCESS OF

(  EVALUATING PROCEDURES AND DEVICES THAT MAY HELP REDUCE
THE NUMBER OF DEER-VEHICLE ACCIDENTS. SOME OF THE
DEVICES BEING EVALUATED ARE TWO TYPES OF LIGHTED DEER 

(  CROSSING S IGNS .  /AUTHOR/
N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e

(

c

c

r

c

(

(

<

(

(

c

a

■G

(

(

C



3 0 / 0  J / B J  H R I S  RUN MO. I I A L K 6 1 6  S E L E C T I O N ' S

51  2 2 2 4 2 5
USE OF ONE-WAY GATES BY MULE DEER
Reed ,  DF 
P o j a r ,  TM 
W o o d a r d ,  TM
J o u r n a l  o f  W i l d l i f e  Management  
V33 M l ;  J a n  7 4 ;  pp 9 - 1 5
GATES DS3T3MSD TO ALLOW PASSAGE OF MULE DEER (ODOCOILEUS 
EEMINOUS) IN  ONLY ONE DIRECTION WERE TESTED UNDER CONTROLLED 
AND F IELD  CONDITIONS. TWO GATE TYPES NAD S IGN IF ICANTLY 
DIFFERENT FREQUENCIES OF USE UNDER CONTROLLED CONDITIONS. 
EIGHT GATES OF THE TYPE DEEMED MOST EFFECTIVE WERE 
INSTALLED IN  EIGHT-FOOT ( 2 . 4 4 -M )  FENCES ADJACENT TO 
INTERSTATE HIGHWAY 70 NEAR VA IL .  COLORADO. A TOTAL OF 553  
PASSAGES WERE RECORDED THROUGH THESE GATES DURING 1 9 7 0 - 7 2  
AND 96 PERCENT OF THESE WERE IN  THE ONE-WAY DIRECTION FOR 
WHICH THE GATS WAS DESIGNED. BASED ON TRACK COUNTS, I T  
WAS ESTIMATED THESE GATES PERMITTED ABOUT 223  DEER TO 
ESCAPE THE IMMEDIATE HIGHWAY RIGHT-OF-WAY. /AUTHOR/
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54 226320

M I R R O R S  Q U E L L  D E E R  K I L L  

B e t t a r  R o a d 3  

D e c  7 1; p 5

T H E  M I S S O U R I  H I G H W A Y  D E P A R T M E N T  I S  I N S T A L L I N G  M I R R O R S  
A L O N G  C E R T A I N  S E C T I O N S  O F  T H E I R  H I G H W A Y S  I N  A N  A T T E M P T  T O  

C U T  D E E R - V E H I C L E  A C C I D E N T S .  T W O  R O U N D ,  T H R E E - I N C H  M I R R O R S  
M O U N T E D  A T  4 5 - D E G R E E  A N G L E S  A B O U T  F O U R  F E E T  A B O V E  T H E  G R O U N D  

A R E  I N S T A L L E D  A T  7 5 - F O O T  I N T E R V A L S  O N  30T11 S I D E S  O F  T H E  

H I G H W A Y .  H E A D L I G H T S  F R O M  P A S S I N G  C A R S  R E F L E C T  A G A I N S T  T H E  
M I R R O R S  C A U S I N G  L I G H T  B E A M S  T O  F L I C K E R  I N T O  T H E  C U T S ,  D R A W S ,  

A N D  T I M B E R  A L O N G S I D E  R O A D W A Y S .  T H E S E  S U A E P  P E N C I L - L I K E  L I G H T  
B E A M S  S T A R T L E  T H E  D E E R  A N D  C A U S E  T H E M  T O  S T O P .  O N C E  T H E  
L I G H T  B E A M S  S T O P  F L I C K E R I N G ,  T H E  D E E R  T H E N  C K O ? > I N  S A F E T Y .  
/ a U T H O R /  -r-
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D E E R  M O R T A L I T Y  O N  A  M I C H I G A N  I N T E R S T A T E  H I G H W A Y

R e i l l y ,  R E  
G r e e n ,  H E

J o u r n a l  o f  W i l d l i f e  M a n a g e m e n t ;  W i l d l i f e  S o c i e t y ,  S u i t e  S - 1 7 5 ;
3 9 0 0  W i s c o n s i n  A v e n u e ,  N W ;  W a s h i n g t o n ,  D . C . ; 2 0 0 1 6

V 3 3  K 1 ; J a n  7 4 ;  p p  1 6 - 1 9

Y e a r l y  t o t a l s  o f  v ; h i t e - t a i l e d  d e e r  ( O d o c o i l e u s  v i r g i n i a n u s )

k i l l e d  b y  a u t o m o b i l e s  i n  a n o r t h e r n  w h i t e  c e d a r  ( T h u j a  <
a c c i d e n t a l i s )  d e e r  w i n t e r i n g  a r e a  i n  U p p e r  M i c h i g a n ' s

M a c k i n a c  C o u n t y  w e r e  c o m p i l e d  f o r  a 1 3 - y e a r  p e r i o d  r r o m

1 9 6 0  t h r o u g h  1 9 7 2 .  M a c k i n a c  T r a i l ,  a t w o - l a n e  h i y a w a y  <
( f o r m e r l y  U S  2) , i n t e r s e c t s  a p p r o x i m a t e l y  a f i v e - m i l e

s t r e t c h  o t  t h i s  w i n t e r i n g  a r e a .  I n  1 9 6 3 ,  I n t e r s t a t e  7 5  i
w a s  c o n s t r u c t e d  r o u g h l y  p a r a l l e l  t o  U S  2 a n d  a b o u t  0 . 2 5  i

m i l e  e a s t  o f  i t  a n d  t h u s  a l s o  i n t e r s e c t e d  t h e  w i n t e r i n g

a r e a .  I n  1 9 6 4 ,  c a r - d e e r  k i l l s  i n  t h e  s t u d y  a r e a  i n c r e a s e d

b y  a p p r o x i m a t e l y  5 0 0  p e r c e n t  o v e r  t h e  a v e r a g e  o f  t h e  ,
p r e v i o u s  f o u r  y e a r s .  T h i s  c a r - d e e r  k i l l  d e c l i n e d  s l i g h t l y

t h r o u g h  1 9 6 7 ,  a n d  h a s  r e c e n t l y  f l u c t u a t e d  a b o u t  a n  a v e r a g e

w h i c h  i s  a p p r o x i m a t e l y  t w i c e  t h a t  o f  t h e  p r e - I n t e r s t a t c  t
y e a r l y  m o r t a l i t y  f i g u r e .  / A u t h o r /
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21 3 0 0 9 8 9

G A M E  F E N C E S .  L O C A T I O N ,  C O S T S  A N D  M A N A G E M E N T  
V I L T 5 T A E N G S Z L .  P i A C E R I N G ,  K O S T N A D E R  O C H  D R I F T

N a t i o n a l  S w e d i s h  R o a d  A d m i n i s t r a t i o n ;  Fack. S - 1 0 2 2 0 ;  S t o c k h o l m  
12; S w e d e n  *

M o n o g r a p h ;  ^rTU 1 9 7 9 : 1  ; 7 9 ;  26 p . ;  U F i g . ;  S w e d i s h .

T h i s  r e p o r t  is a  s u m m a r y  o f  p r e s e n t  k n o - w l e d g e  c o n c e r n i n g  
g a m e  f e n c i n g  f o r  t r a f f i c  a c c i d e n t  p r e v e n t i o n .  C o s t s  of 

c o n s t r u c t i o n ,  o p e r a t i o n  a n d  m a i n t e n a n c e  a r e  s t u d i e d  t o g e t h e r  

w i t h  h o w  t h e  f e n c e  c a n  b e  a d a p t e d  t o  p r e v a i l i n g  t e r r a i n  

t r a d i t i o n s  a n d  a d j a c e n t  r o a d s .  R e s u l t s  f r o m  t e s t s  o f  

s p e c i a l  t a k e - o f f  m o u n d s  f o r  e l k s  t h a t  h a v e  w a n d e r e d  i n t o  

f e n c e d  a r e a s  a r e  a l s o  i n c l u d e d  i n  t h e  r e p o r t .  D i f f e r e n t  
t y p e s  o f  f e n c e s  a r e  s t u d i e d .  S o m e  r e s u l t s  f r o m  t h e  r e p o r t ;  

n e t  f e n c e - i s  m e r e  c o s t l y  t o  e r e c t  t h a n  e l e c t r i f i e d  f e n c e ,  

b u t  L t  h a s  l o w e r  m a i n t e n a n c e  c o s t s .  A  c o m b i n a t i o n  f e n c e  
a l s o  h a s  a  m a i n t e n a n c e  c o s t  l o w e r  t h a n  t h a t  f o r  t h e  

e l e c t r i f i e d  f e n c e .  T h e  a c c i d e n t  p r e v e n t i o n  e f f e c t  o f  t h e  

n e t  f e n c e  w a s  i t u d i e d  w i t h  a i d  of a c c i d e n t  s t a t i s t i c s  f r o m  
t h e  S t o c k h o l m  r a g ' o n .  I t  w a s  f o u n d  t h a t  a  r e d u c t i o n  o f  

a c c i d e n t s  o v  7 0 - 8 0  p e r c e n t  is w e l l  w i t h i n  t h e  r e a c h  o f  w h a t  

c a n  b e  o b t a i n e d  b y  g a m e  f e n c i n g .  / T R R L /

T r a n s p o r t  a n d  R o a d  R e s e a r c h  L a b o r a t o r y ;  I R R D  2 1 3  1 u 

N a t i o n a l  S w e d i s h  P.oad & T r a f f i c  R e s e a r c n  I n s t i t u t e
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W H I T E - T A I L E D  D E E R  ( O D O C O I L E C J S  V I R G I N I A S U S )  O N  T H E  D E P A R T M E N T  
O F  E N E R G Y ' S  O A K  R I D G E  R E S E R V A T I O N :  D A T A  O N  R O A D - K I L L E D  

A N I M A L S , 1 9 6 9 — 1 9 7 7

S to r y , JD 
K i t c t i n g s ,  J T

O a k  R i d g e  N a t i o n a l  L a b o r a t o r y ;  P o s t  O f f i c e  B o x  O a k  R i d g e ,  
T e n n e s s e e ;  3 7 8 3 0  

D e p a r t m e n t  o f  Eiiergy; 1 0 0 0  I n d e p e n d e n c e  A v e n u e ,  SN; 
W a s h i n g t o n ,  D . C . ; 2 0 5 8 5

J u l  79; 3 6  p.

F T - C o n - . r a c t ;  C N - W - 7 4 0 5 - 2 N G - 2 6

D u r i n g  n i n e  y e a r s  ( 1 9 6 9 —  1 9 7 7 ) ,  1 2 5  w h i t e - t a i l e d  deac 
( O d o c o i l e u s  v i r g i n i a n u s )  w e r e  k i l l e d  b y  h i g h w a y  v e h i c l e s  o n  
t n e  D e p a r t m e n t  o f  E n e r g y ' s  O a k  R i d g e ,  T e n n e s s e e  R e s e r v a t i o n *  

M o r t a l i t y  w a s  h i g h e s t  i n  t h e  f a l l ,  a n d  m o r e  m a l e s  c h a n  

f e m a l e s  w e r e  k i l l e d  a m o n g  b o t h  f a w n s  a n d  a d u l t s .  W h i l e  
t r a t f i c  v o l u m e  i n c r e a s e d  8 . 2 rj a n n u a l l y ,  d e e r  r o a d - k i l l s  

i n c r e a s e d  43.3?) a n n u a l l y .  I n c r e a s e d  r o a d - k i l l s  w e r e  

a t t r i b u t e d  p r i m a r i l y  t o  a n  i n c r e a s e  i n  t h e  r e s i d e n t  
p o p u l a t i o n .

O R D E R  F R O M :

N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  5 2 8 5  P o r t  R o y a l  R o a d ;  

S p r i n g f i e l d ,  V i r g i n i a ;  2 2 1 6 1 ;  D P N L / T M - 6 0 0 3

N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  u 3 0 0 3
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T H E  E F F E C T  O F  D E E R  R E F L E C T O R S  O N  D E E R - V E H I C L E  A C C I D E N T S

PERFORMING AGENCY:
I o v a  D e p a r t m e n t  o f  T r a n s p o r t a t i o n ;  8 2 5  L i n c o l n  W a y ;  A m e s ,

I o w a ;  S 0 0 1 0 ;  IIR-210

I N V E S T I G A T O R ; 1

G l a d f a l t e r , L; if (5 15) 4 3 2 - 2 8 2 3

F U N D I N G  A G E N C Y :

I o w a  D e p a r t m e n t  o f  T r a n s p o r t a t i o n ;  8 2 6  L i n c o l n  W a y ;  A m e s ,
I o w a ;  5 0 0 1 0

I o w a  C o n s e r v a t i o n  C o m m i s s i o n ;  W i l d  L i f e  R e s e a r c h  S t a t i o n ;  R.ft. 
#1; B o o n e ,  I o w a ;  5 0 0 3 6

A S - A c t i v e ;  P.D-Dec 81; S D - J u n  7 9 ;  D C - S e p  83 E S T ;  T F - S 3 0 0 7 2 ;  
F T - C o n t r a c t ;  C N - H R - 2 10

T h e  o b j e c t i v e  i s  to e v a l u a t e  t h e  " S w a r e f i e x "  r e f l e c t o r  

s y s t e m  i n  r e d u c i n g  d e e r - v e h i c l e  a c c i d e n t s ,  t o  d e t e r m i n e  a 

c o s t  o e n a f i t  r a t i o  f o r  t h e  s y s t e m  a n d  t o  i d e n t i f y  d e e r  
c r o s s i n g  a r e a s  t - n r o u g h o u t  t h e  s t a t e  f o r  p o s s i b l e  

i m p l e m e n t a t i o n  c f  t h e  s y s t e m .

C I T A T I O N S :

G l a d f e l c e r ,  L

T h e  E f f e c t  o f  D e e r  R e f l e c t o r s  o n  D e e r - V e h i c l e  A c c i d e n t s  
I o w a  D O T ,  O f f i c e  o f  M a t e r i a l s  

P r o g r e s s  R e p o r t  8 1 0 6

I o w a  D e p a r t m e n t  o f  T r a n s p o r t a t i o n
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S U R V E Y  O F  1 9 7 7  D E E R  K I L L  I N  M I N N E S O T A

P E R F O R M I N G  A G E N C Y :

M i n n e s o t a  D e p a r t m e n t  of T r a n s p o r t a t i o n ;  E n v i r o n m e n t a l  A f f a i r s  
8 0 7  T r a n s p o r t a t i o n  B u i l d i n g ;  S t  P a u l ,  M i n n e s o t a ;  5 5 1 5 5

I N V E S T I G A T O R :

P e t e r s o n ,  R; S <612) 2 9 6 - 1 6 4 0  •
S u l l i v a n ,  R

F U N D I N G  A G E N C Y :

M i n n e s o t a  D e p a r t m e n t  o f  T r a n s p o r t a t i o n ;  E n v i r o n m e n t a l  A f f a i r s -  
3 0 7  T r a n s p o r t a t i o n  B u i l d i n g ;  S t  P a u l ,  M i n n e s o t a *  5 5 1 5 5

A S - C o m p l e t e d ;  R D - D e c  81; S D - O c t  73; T F - S 1 Q 0 0 0 ;  Fl'-O

T h e  p u r p o s e  o f  t h i s  s t u d y  i s  to i d e n t i f y  t h e  l o c a t i o n  o f  

d e e r  r o a d k i l l  t h r o u g h o u t  t h e  s t a t e .  O n c e  c h r o n i c  k i l l  a r e a s  
h a v e  b e e n  l o c a t e d  t h e y  w i l l  b e  f i e l d  c h e c k e d  to i d e n t i f y  

p o s s i b l e  t r e a t m e n t  m e a s u r e s  t o  r e d u c e  t h e  k i l l  p r o b l e m .

D a t \  s o u r c e  a r e  t h e  c o n f i s c a t i o n  r e p o r t s  o n  r o a d - k i l l e d  d e e r  
f i l e d  b y  t h e  C o n s e r v a t i o n  O f f i c e r s .

M i n n e s o t a  D e p a r t m e n t  o f  T r a n s p o r t a t i o n
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D E E R - P R O O F  F E N C E  A N D  ONE- W A Y  G A T E S

P Ei\ F O  :< A I M G  A G  Els' C Y :

M i n n e s o t a  D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s ;  F a r m l a n d  W i l d l i f e  

R e s e a r c h  C e n t e r ;  M a d e l i a , M i n n e s o t a ;  5 5 0 6 2

I N V E S T I G A T O R ;

L u d w i g ,  J; .^(507) 6 4 2 - 8 4 7 3

F U N D I N G  A G E N C Y ;

M i n n e s o t a  D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s ;  F a r m l a n d  W i l d l i f e  
R e s e a r c h  C e n t e r ;  M a d e l i a ,  M i n n e s o t a ;  5 6 0 6 2  

M i n n e s o t a  D e p a r t m e n t  o f  T r a n s p o r t a t i o n ;  O f f i c e  o f

E n v i r o n m e n t a l  A f f a i r s ;  4 03 T r a n s p o r t a t i o n  B u i l d i n g ,  J o h n  
I r e l a n d  B o u l e v a r d ;  S t  P a u i ,  M i n n e s o t a ;  5 5 1 5 5  

M i n n e s o t a  D e p a r t m e n t  of T r a n s p o r t a t i o n ;  4 0 8  T r a n s p o r t a t i o n  

3 u i i u i n g ,  J o h n  I r e l a n d  B o u l e v a r d ;  S t  P a u l ,  M i n n e s o t a ;  5 5 1 5 5

A S - A c t ive; E D - M a r  81; SD-Aucj 77; T F - 3 1 5 0 0 0

T o  d e t e r m i n e  e f f e c t i v e n e s s  of 8* f e n c i n g  i n  p r e v e n t i n g  d e e r  
a c c e s s  t o  h i g h w a y  a n d  e f f e c t i v e n e s s  o f  o n e - w a y  g a t e s  i n  

f a c i l i t a t i n g  t h e  s a f e  e x i s t  o f  d e e r  g a i n i n g  a c c e s s  f o r  

f e n c e d  h i g h w a y  c o r r i d o r s  o n  I 90 a t  W a l n u t  L k  a n d  I 9 4  a t  

S t .  J o s e p h .  F e n c e  a n d  g a t e s  m o n i t o r e d  by u s e  o f  c o u n t e r s  
a n a  t r a c k  b e d s .  A l s o  m o n i t o r e d  l o c a t i o n  of r o a d - k i l l e d  

d e e r .  O b t a i n e d  p r e - f e n c o  d a t a  w i t h  t r i c k  c o u n t s  o f  c r o s s i n g  
o v e r  r o a d  b e d .  A e r i a l  c o u n t s  u s e d  t o  e v a l u a t e  d e e r  d e n s i t y .

C I T A T I O N S :
B e l i i s ,  E; G r a v e s ,  H

D e e r  M o r t a l i t y  o n  a P e n n s y l v a n i a  I n t e r s t a t e  H i g h w a y  
J. W i l d l  M a n a g e  

3 5  (2) : 2 3 2 - 2 3 7

R o p e r ,  R L ;  O l s o n ,  P; E v a n s ,  R
U s i n g  W i l d l i f e  V a l u e s  i n  B e n e f i t / C o s t  A n a l y s i s  a n d  

M i t i g a t i o n  o f  W i l d l i f e  L o s s e s  

C o l a r a d o  D i v i s i o n  W i l d l .

1 ?p

P i l s ,  C

T h e  C o s t  a n d  C h r o n o l o g y  o f  W i s c o n s i n  D e e r - V o h i c l a  
C o l l i  s r o n s

W i s c o n s i n  D e p t .  Na t .  R e s .
R e s .  F p t .  103, 5 p

P u g l i s i ,  M; L i n d s a y ,  J; B e l i i s ,  E  

F a c t o r s  A s ; o c i a t e d  w i t h  H i g h w a y  m o r t a l i t y  
o f  W h i t e - T a i l e d  D e e r
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J. W i l d l .  M a n a g e
3 8  (4) : 7 9 9 - 3 0 7  74 * ;

R e e d ,  L>

D e e r  V e h i c l e  A c c i d e n t s  S t a t e w i d e  a n d  M e t h o d s  a n d  ,•
D e v i c e s  t o  R e d u c e  Thera 

C o l o r a d o  D i v .  W i l d l  f e d  A i d  
p p  1 - 2 2 ,  P a r t  1 7 9 0 7

R e e d ,  D; P o j a r ,  T; W o o d a r d ,  T

U s e  o f  O n e - W a y  G a t e s  b y  M u l e  D e e r  ,
J . W i l d  1. M a n a g e

3 8 ( 1 )  : 9 - 1 5  74

(
R e i l l y ,  R; G r e n ,  H

D e e r  M o r t a l i t y  o n  a  M i c h i g a n  I n t e r s t a t e  H i g h w a y
J .  W i l d l .  M a n a g e  (
3 8 ( 1 )  ; 1 6 - 1 9  74

M i n n e s o t a  D e p a r t m e n t  o f  T r a n s p o r t a t i o n  I

(

(

(

(
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I N V E S T I G A T I O N  O F  E L K  A C C I D E N T S  I N  T H E  C O U N T Y  O F  N C R R B O T T E N ,  
S W E D E N  1 9 7 3

U N D E R S O E K N I N G  A V  A E L G O L Y C K O R  I  N O R R B O T T E N S  L A E N  1 9 7 8

P e t t e r s s o n ,  G 

S v e u f c e r g ,  A A

T r a f i k s a a k e r h e t s v e r k o t ;  O e v r e  N o r r a  D i s t r i k t e t ;  L u l e a a ;  
S w e d e n

M o n o g r a p h ;  7 9 ;  29 p; 15 F i g . ;  20 T a b . ;  S w e d i s h

T h e  s t u d y  a i m s  a t  o b t a i n i n g  a n s w e r s  t o  q u e s t i o n s  s u c h  as, 

w h e n ,  w h e r e  a n d  h o w  d o  e l k  a c c i d e n t s  o c c u r  a n d  w h o  m e e t s  

witr. t h e m .  I t  d r a w s  u p o n  2 9 4  p o l i c e  r e p o r t s  o f  e l k  

a c c i d e n t s  d u r i n g  1 9 7 3  i n  t h e  p r o v i n c e  o f  N o r r b o t t e n -  T h e  

d r i v e r s  i n v o l v e d  w e r e  a s k e d  t o  a n s w e r  a  q u e s t i o n n a i r e  
c o m p r i s i n g  t h e  f o l l o w i n g  v a r i a b l e s :  v e h i c l e ,  l i g h t  

c o n d i t i o n s ,  . . t r a f f i c  c o n d i t i o n s ,  l i g h t i n g ,  w h e n  w a s  t h e  e l k  

d i s c e r n e d ,  s p e e d ,  r o a d  s t a n d a r d ,  s u r r o u n d i n g  t e r r a i n ,  

k n o w l e d g e ,  d a m a g e / i n j u r y ,  p r e v i o u s  e x p e r i e n c e .  T h e  a n s w e r s  

r e c e i v e d  w a r e  c o m p i l e d  i n  f r e q u e n c y  a n d  c r o s s  t a b l e s .  T h e  

r e s u l t s  s h o w  t h a t  t h e  d r i v e r s ,  i r r e s p e c t i v e  o f  s p e e d ,  s p e e d  

l i m i t  o r  k n o w l e d g e  o f  e l k  d a n g e r  o f t e n  d i d  n o t  s e e  t h e  e l k  
b e f o r e  t h e  c o l l i s i o n ,  o r  s a w  i t  s o  l a t e  t h a t  h e  w a s  u n a b l e  

t o  r e a c t .  T h e r e  w a s  n o  o v e r - r e p r e s e n t a t i o n  o f  a n y  a g e  g r o u p  

o r  s e x  o f  d r i v e r .  A c c i d e n t s  m a i n l y  o c c u r r e d  i n  d a r k n e s s  a n d  
a t  d a w n .  S u r p r i s i n g l y  e n o u g h  o n e  f o u r t h  o f  t h e  a c c i d e n t s  

o c c u r r e d  a t  p l a c e s  d e s c r i b e d  b y  d r i v e r s  a s  o p e n  f i e l d  w i t h  

g o o d  v i s i b i l i t y .  T h e  a u t h o r  c o n c l u d e s  t h a t  m e a s u r e s  a i m e d  
a t  d r i v e r s  to r e d u c e  t h e  n u m b e r  o f  a c c i d e n t s  h a v e  l i m i t e d  

e f f e c t .  I n s t e a d  l o n g - t e r m  m e a s u r e s  m u s t  b e  t a k e n  t o  p r e v e n t  

e l k s  f r o m  c o m i n g  i n t o  c o n f l i c t  w i t h  r o a d  t r a f f i c .  I n  t h e  
a i e a n t i m e  t h e  n u m b e r  o f  e l k s  m u s t  L̂ '. k e p t  a t  a  s u i t a b l e  l e v e l  
b y  s h o o t i n g .  (TRRL)

T r a n s p o r t  a n d  R o a d  R e s e a r c h  L a b o r a t o r y ;  I R R D  2 4 7 0 8 3

N a t i o n a l  S w e d i s h  R o a d  £ T r a f f i c  R e s e a r c h  I n s t i t u t e
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E F F E C T S  O F  H I G H W A Y  O P E R A T I O N S  P R A C T I C E S  A N D  F A C I L I T I E S  
O N  E L K ,  M U L E  D E E R ,  A N D  P R O N G H O R N  A N T E L O P E

W a r d ,  A L  

F o r n w a l t ,  N E  

fieriry, S E  
H o d o r f f ,  R A

R o c k y  M o u n t a i n  F o r e s t  a n d  R a n g e  E x p e r i m e n t  S t a t i o n ;  2 4 0  W e s t
P r o s p e c t  S t r e e t ;  F o r t  C o l l i n s ,  C o l o r a d o ;  8 0 5 2 6  

F e d e r a l  H i g h w a y  A d m i n i s t r a t i o n ;  4 0 0  7 t h  S t r e e t ,  S W ;
W a s h i n g t o n ,  D - C . ; 2 0 5 9 0

F i n a L  R p t . ;  S F H W A - R D - 7 9 - 1 4 3 ;  M a r  3 0 ;  5 2 p

F U N D I N G  A G E N C Y :

F H W A  C o d a  -E-0 4 69

V e g e t a t i v e  g r o u n d  c o v e r  u n d e r  s n o w d r i f t s  f o r m e d  b e h i n d  
s n o w f e n c e s  u s e d  a l o n g  I n t e r s t a t e  30 t o  c o n t r o l  b l o w i n g  

a n d  d r i f t i n g  s n o w  h a s  n o t  c h a n g e d  a p p r e c i a b l y  o v e r  a f i v e -  
y e a r  p e r i o d .  S a g e b r u s h  ( A r t e m i s i a  t r i d e n t a t a )  h a s  d e c r e a s e d  

s i g n i f i c a n t l y  u n d e r  s n o w d r i f t s  w h e r e  d e e p  d r i f t s  o c c u r r e d  

e v e r y  y e a r  a n d  i s  b e i n g  r e p l a c e d  b y  g r a s s e s  a n d  f o r d s .  M u l e  

d e e r  ( O d o c o i l e u s  he:ninous) u s e  m a c h i n e r y  a n d  b o x - t y p e  
u n d e r p a s s e s  t o  c r o s s  u n d e r  I n t e r s t a t e  8 0  w h e n  b i g  g a m e  

f e n c i n g  3 f e e t  ( 2 . 4 4  m) h i g h  i s  c o n s t r u c t e d  i n  p l a c e  o f  t h e  

r e g u l a r  r i g h t - o f - w a y .  f e n c e .  D e e r - v e h i c l e  a c c i d e n t s  w e r e  

r e d u c e d  o v e r  9 0  p e r c e n t ,  w h i c h  i s  a l a r g e  s a v i n g s  o f  d e e r  

l i f e  arid v e h i c l e  d a m a g e .  O n l y  o n e  p r o n g h o r n  a n t e l o p e  
( A n t i l o c a r p a  a m e r i c a n a )  , o u t  o f  s e v e r a l  h u n d r e d  i n  t h e  a r e a ,  

h a s  b e e n  k n o w n  t o  u s e  t h e  s a m e  u n d e r p a s s e s .  E l k  ( C e r v u s  

c a n a d e n s i s )  h a v e  n o t  h a d  o c c a s i o n  t o  u s e  t h e  u n d e r p a s s e s .  

H u n t e d  m u l e  d e e r  a n d  e l k  c r o s s  F o r e s t  r o a d s  m o s t  i n  a r e a s  

w h e r a  t h e i r  f e e d i n g  s i t e s  a r e  a d j a c e n t  to t h e  r o a d .  E l k  

s h o w  a p e r f e r e n c e  t o  s t a y  o v e r  0.1 m i l e  (1 6 0  m) f r o m  
s t r e a m s  w h e n  c r o s s i n g  r o a d s ,  w h i l e  d e e r  a r e  n o t  s o  

s e n s i t i v e .  E l k  s h o w  a  p r e f e r a r o e  t o  s t a y  a  m i n i m u m  o f  0 . 2 5  

m i l e  (400 m) f r o m  t r a f f i c  w h i l e  d e e r  p r e f e r  a m i n i m u m  o f  
1 0 0  y a r d s  ( 9 1 . m), a n d  a n t e l o p e  u s e  t h e  h a b i t a t  u p  t o  t h e  

r i g h t - o f - w a y  f e n c e .  A l l  t h r e e  s p e c i e s  a r e  m o r e  r e s p o n s i v e  

t o  p e o p l e  w a l l e e r i n g ;  e l k  p r e f e r  a d i s t a n c e  o f  0 . 5  m i l e  
(8 0 0  m) , d e e r  2 0 0  y a r d s  ( 1 8 2  m) a n d  a n t e l o p e  s o m e w h e r e  

b e t w e e n  t h e  t w o  d i s t a n c e s ,  d e p e n d i n g  o n  h a b i t a t  a n d  

e x p e r i e n c e s .  T h e  d i s p l a c e m e n t  r e a c t i o n  i s  d e f i n i t e l y  t h e  

m o s t  -•erious r e s p o n s e -  C a m e r a  s y s t e m s  u s i n g  m i c r o w a v e  

s e n s o r s  a n d  l i g h t s  a r e  u s e f u l  i n  r e c o r d i n g  a n i m a l  a c t i v i t i e s  

a t  u n d e r p a s s e s .  (FHWA)

O R D E R  F R O M :

N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  5 2 8 5  P o r t  R o y a l  R o a d ;



S p r i n g f i e l d ,  V i r g i n i a ;  2 2 1 6 1 ;  P 3 3 1 - 1 0 7 8 9 8  

F e d e r a l  H i g h w a y  A d m i n i s  traciori
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R E G I O N A L  D E E R - V E H I C L E  A C C I D E N T  R E S E A R C H

R e a d ,  D  
W o o d a r d ,  T N  

E e c k ,  T D I

C o l o r a d o  D i v i s i o n  o f  W i l d l i f e ;  5 2 5  P i n e  S t r e e t ;  G l e n w o o d  
S p r i n g s ,  C o l o r a d o ;  3 1 6 0 1  

F e d e r a l  H i g h w a y  A d m i n i s t r a t i o n ;  R e g i o n  3, 5 5 5  Z a n u  S t r e e t ;  
L a k e w o o d ,  C o l o r a d o ;  8 0 2 2 5

F i n a l  R p t . ;  S F H W A - C O - 7 9 - 1 1 ; M o v  7 -3; 61 p

F U N D I N G  A G E N C Y :

F H W A  C o d e  E - 0 i 8 5

F T - H P O R ;  C N - 3 (3)

T h e  p u r p o s e . . o f  t h i s  s t u d y  w a s  to e v a l u a t e  a n d  t e s t  t n a  

e f f e c t i v e n e s s  o f  m e t h o d s ,  d e v i c e s ,  o r  s t r u c t u r e s  r e l a t e d  t o  

r e d u c i n g  t h e  n u m b e r  o f  d e e r - v e h i c l e  a c c i d e n t s .  C o n s i s t e n t  
w i t h  t h i s  p u r p o s e  w a s  t h e  n e e d  to l o c a t e  a n d  e x a m i n e  

p o t e n t i a l l y  c r i t i c a l  d e e r - v e h i c l e  a c c i d e n t  a r e a s  a n d  

r e c o m m e n d  m e t h o d s  o r  s t r u c t u r e s  w h i c h  c o u l d  h a v e  r e a u c e d  
t h e s e  a c c i d e n t s .  I n  a d d i t i o n ,  t h e  e f f e c t s  o f  t h e  m e t h o d s  

r e c o m m e n d e d  a n d  i n v e s t i g a t i o n  o f  d e e r  r e s p o n s e s  t o  >/arious 

e x p e r i m e n t a l  s t r u c t u r e s  w a s  c o n d u c t e d .

O R D E R  F R O M :

N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  5 2 3 5  P o r t  R o y a l  R o a d  

S p r i n g f i e l d ,  V i r g i n i a ;  2 2 1 6 1

F e d e r a l  H i g h w a y  / A d m i n i s t r a t i o n
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TH E  G A M E  A C C I D E N T  P R O J E C T  (VIOL). F I N A L  REPORT, M A T  1980 
V I L T O L Y C K S P R O J E K T S T  (VIOL)., S L U T R A P P O R T  M A J  1980

N a t i o n a l  S w e d i s h  R o a d  A d m i n i s t r a t i o n ;  F a c k  S - 1 0 2 2 0 ;  S t o c k h o l m  
12; S w e d e n

M o n o a r a o h ;  s T U  146; M a y  S O ;  1 1 7 p ;  F i g s . ;  T a b s . ;  R e f s . ;  A p p s . ;  
S w e d i s h

T h e  n u m b e r  o f  p o l i c e  r e p o r t e d  a c c i d e n t s  w i t h  g a m e  a n d  m o t o r  
v e h i c l e s  i n c r e a s e d  h e a v i l y  i n  t h e  1 9 6 0 ‘s. A s  a r e s u l t  t h e  

g o v e r n m e n t  a s s i g n e d  t o  t h e  N a t i o n a l  R o a d  A d m i n i s t r a t i o n  t h e  
t a s k  t o  c a r r y  o u t  r e s e a r c h  a n d  e x p e r i m e n t a l  w o r k  f o r  t h e  

p u r p o s e  o f  r e d u c i n g  t h e  n u m b e r  o f  s u c h  a c c i d e n t s .  T h e  w o r k  
h a s  s e e n  g o i n g  o n  b e t w e e n  1 9 7 0  a n d  1 9 7 9 .  B a s i c  f a c t s  a b o u t  
g a m e ,  t r a f f i c  a n d  a c c i d e n t s  h a v e  b ^ e n  c o l l e c t e d  a n d  

a n a l y s e d . - . - T h e  a n a l y s e s  h a v e  l e d  to a n  e s t i m a t i o n  o f  g a m e  

a c c i d e n t  h a z a r d s  u n d e r  d i f f e r e n t  c o n d i t i o n s .  A c c i d e n t  
p r e v e n t i v e . m e a s u r e s  h a v e  b o o n  t h o r o u g h l y  s t u d i e d  t n r o u g h  

p r a c t i c a l  e x p e r i m e n t s ,  s t a t i s t i c a l  a c c i d e n t  a n a l y s e s  a n d  

e c o n o m i c  a s s e s s m e n t s .  T h e  i n v e s t i g a t i o n  c o m p r i s e s  elk, r o e  
d e e r ,  f a l l o w  d e e r  a n d  r e d  d e e r  w i t h  t h e  a c c e n t  o n  e l k .  G a m e  

a c c i d e n t s  h a v e  i n c r e a s e d  n o  l e s s  h e a v i l y  i n  t h e  1 9 7 0 ' s  a n d  

t h e y  a r e  l i k e l y  t o  c o n s t i t u t e  a b o u t  15'4 o f  t h e  t o t a l  n u m b e r  

of r o a d  a c c i d e n t s .  A  nu.aber of m e a s u r e s  a r e  d i s c u s s e d ,  ie 

g a m e  f e n c e s ,  m i r r o r s ,  i m p r o v e d  v i s i o i l i t v  t h r o u g h  c l e a r i n g ,  
b i g  g a m e  s i g n s ,  r e p e l l e n t s ,  i n f o r m a t i o n  t o  r o a d  u s e r s ,  

r e d u c t i o n  o f  t h e  s t o c k  o f  g a m e .  F e n c e s  h a v e  ar. a c c i d e n t  

r e d u c i n g  e f f e c t  o f  a p p r o x  80;. w h e r e a s  m i r r o r s  s h o w  n o  

s i g n i f i c a n t  efrec'.:. C l e a r i n g  i s  a n  e x p e n s i v e  m e a s u r e .

F u r t h e r  r e s e a r c h  is n e c e s s a r y  t o  e s t a b l i s h  t h e  a f f e c t  o f  

s i j n s .  R e p e l l e n t s  i n  t h e  f o r m  o f  e v i l - s m e l l i n g  p r e p a r a t i o n s  
s e a m  t o  Ifdvt1 " s o m e  “S z f a c t T  (TRRL)

T r a n s p o r t  a n d  R o a d  R e s e a r c h  L a b o r a t o r y ;  I R R D  2 5 1 1 6 2

N a t i o n a l  S w e d i s h  R o a d  S T r a f f i c  R e s e a r c h  I n s t i t u t e
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G A M E  A N D  T R A F F I C :  R E P O R T  O F  H U N T I N G  A N D  W I L D L I F E  M A N A G E M E N T  
C O M M I S S I O N

V I L T  O C H  T R A F I X :  B E T A E N K A N D E  A V  J A X T -  O C H  
V I L  T  V  A A R D  S B E R E  D N I N G  E N

J o r d b r u k s d e p a r t e m e n t e t ;  Far.k; S t o c k h o l m ;  S w e d e n ;  0 3 7 5 - 2 5 0 / C ;  
9 1 - 3 8 - 0 5 6 6 0 - 7

M o n o g r a p h ;  i S O U  1 9 9 0 : 2 9 ;  80; 1 2 0 p ;  F i g s . ;  T a b s . ;  S w e d i s h

T h e r e  a r e  n o  s i m p l e  w a y s  o f  s o l v i n g  t h e  p r o b l e m  o f  a c c i d e n t s  

i n v o l v i n g  g a m e .  T h e s e  p r o p o s a l s  a r e  o n l y  l i e * t e d  e f f o r t s  
w h i c h  m i g n t  c o n t r i b u t e  to r e d u c i n g  t h e  r i s k s .  A  s o m e w h a t  

i n c r e a s e d  h u n t i n g  o u g h t  n o t  t o  c a u s e  a n y  g r e a t e r  r i s k s  f o r  

t h e  f a u n a .  I n  c o n t r a s t  t o  t r a f f i c  s a f e t y  d e m a n d s ,  t h e  a i m  
s h o u l d  b e  to c r e a t e  o n e  b a l a n c e d  e l k  s t o c k  i n  l a r g e r  

r e g i o n s .  :* L o w e r  s p e e d  o n  t h e  r o a d s ,  e s p e c i a l l y  w h e r e  a n d  

w h e n  t h e  a c c i d e n t  r i s k  is h i g h ,  l e a d s  to f e w e r  a n d  l e s s  
s e r i o u s  a c c i d e n t s .  I t  c a n  b e  d o n e  w i t h  s p e e d  l i m i t s  a n d  u s e  

o f  w a r n i n g  si.gns. E d u c a t i o n  ( d r i v i n g - s c h o o i )  a n d  

i n f o r m a t i o n  ( eg f o r w a r d i n g  t h e  p o l i c e  k n o w l e d g e  a b o u t  

t e m p o r a r y  e l k  a c c u m u l a t i o n ;  c a n  a l s o  h e l p  t o  d e c r e a s e  t h e  

n u m b e r  o f  a c c i d e n t s .  T o  r e d u c e  t h e  a c c i d e n t  r i s k  s e v e r a l  

a c t i o n s  i n  c o n n e c t i o n  w i t h  t h e  c a r r i a g e w a y  h a v e  b e a n  t r i e d ,  
f o r  i n s t a n c e  f e n c e s ,  l a n d  c l e a r a n c e  a n d  g a m e  m i r r o r s .  T h e  

g a m e  m i r r o r s ,  h o w e v e r ,  h a v e  n o t  p r o v e d  to h a v e  a n y  

c o n s i d e r a b l e  e f f i c i e n c y .  B i o t o p e  a c t i o n s  a r e  s e l d o m  
j u s t i f i e d ,  a t  l e a s t  n o t  c o n c e r n i n g  e l k .  L i g h t ,  s o u n d  a n u  

o d o u r  s i g n a l s  h a v e  n o t  y e t  b e e n  u s e d  i n  a n y  ; c a a t  d e g r e e .  

T e s t s  h a v e  s h o w e d  t h a t  o d o u r  s i g n a l s  h a v e  a  h i g h  e f f e c t .  
(TRRL)

T r a n s p o r t  a n d  R o a d  R e s e a r c h  L a b o r a t o r y ;  I R R D  2 5 1 2 0 1  
N a t i o n a l  S w e d i s h  R o a d  5 T r a f f i c  R e s e a r c h  I n s t i t u t e
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A C C I D E N T S  B E T W E E N  W I L D  A N I M A L S  A N D  V E H I C L E S .  TILE B E H A V I O U R  
O F  R O A D  U S E R S ,  A N D  P O S S I B I L I T I E S  O F  C H A N G I N G  I T  

V I L T O L Y C K O R -  T R A F I K ?  N T E R S  B E T E E N D E  O C H  M O E J L I S H E T E R  A T T  
P A A V E R K A  D E T T A

S w e d i s h  T r a n s p o r t  R e s e a r c h  D e l e g a t i o n ;  W e n n e r - G r e n  C e n t e r ,  
S v a a v a e g e n  16 5 ;  S - 1 1 3 4 6  S t o c k h o l m :  S w e d e n ;  9 1 - 3 5 5 6 2 - 2 7 - 0

M o n o g r a p h ;  f?Mo. T r D  1 9 8 0 : 3 ;  9 0 ;  4 7 p ;  9 F i g . ;  10 T a b . ;  P h o t s .  
R e f . ; S w e d i s h

T h i s  is t h e  f i n a l  r e p o r t  o f  a  t h r e e  y e a r  r e s e a r c h  p r o j e c t .  
T h e  g e n e r a l  p u r p o s e  o f  t h e  p r o j e c t  h a s  b e e n  , - i n v e s t i g a t e  

t h e  p o s s i b i l i t y  o f  c h a n g i n g  d r i v e r  b e h a v i o u r  i n  o r d e r  to 
r e d u c e  t h e  r i s k s  o f  a c c i d e n t s  b e t w e e n  w i l d  a n i m a l s  a n d  
v e h i c l e s .  O n l y  a c c i d e n t s  i n v o l v i n g  m o o s e  a n d  c a r  d r i v e r s  

h a v e  b e e n  c o n s i d e r e d .  F o u r  d i f f e r e n t  i n v e s t i g a t i o n s  h a v e  

b e e n  c a r r i e d  o u t .  T h e  f i r s t  t w o  s t u d i e s  c o n s i s t  o f  a n a l y s e s  
o f  s u r v e y  d a t a  f r o m  d r i v e r s  s a m p l e d  f r o m  t h r e e  S w e d i s h  

c o u n t i e s .  I n  t h e  f i r s t  s t u d y  r e l a t i o n s  b e t w e e n  t h e  

p r o b a b i l i t y  o f  a  c o l l i s i o n  w i t h  m o o s e  a n d  d r i v e r s *  
e x p e r i e n c e s  w i t h  k n o w l e d g e  a n d  a t t i t u d e s  a b o u t  m o o s e  w e r e  

e x p l o r e d .  I n  c.he s e c o n d  s t u d y  t h e  p r o b l e m  w a s  to 

i n v e s t i g a t e  a n d  c o m p a r e  c i r c u m s t a n c e s  i n  a c c i d e n t s  a n d  

n e a r - a c c i d e n t s  a n d  t o  r e l a t e  t h e  r e s u l t s  t o  d i f f e r e n c e s  i n  

i r i v e r  b e h a v i o u r .  I n  t h e  t h i r d  s t u d y  t h e  r e l a t i o n  b e t w e e n  
t h e  a t t e n t i o n  d i s t r i o u t i o n  o f  d r i v e r s  a n d  t h e i r  d e t e c t i o n  o f  

m o o s e  d u m m i e s  w a s  s t u d i e d  e x p e r i m e n t a l l y .  T h e  e f f e c t  o f  t h e  

w i l d  a n i m a l  c r o s s i n g  w a r n i n g  s i g n  i s  i n v e s t i g a t e d  i n  t h e  

f o u r t h  a n d  f i n a l  s t u d y  a s  m a n i f e s t e d  i n  d r i v e r s ’ d e t e c t i o n  
o f  m o o s e  d u m m i e s .  (TRRL)

T r a n s p o r t  a n d  R o a d  R e s e a r c h  L a b o r a t o r y ;  I R R D  2 5 2 7 6 5
N a t i o n a l  S w e d i s h  R o a d  S T r a f f i c  R e s e a r c h  I n s t i t u t e
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A N  E V A L U A T I O N  O F  T H E  E F F E C T I V E N E S S  O F  S W A R E F L E X  W I L D L I F E  
W A R M I N G  R E F L E C T O R S  I N  R E D U C I N G  D E E R - V E H I C L E  C O L L I S I O N S

P E R F O  R H I  M G  A G E N C Y :

M i n n e s o t a  D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s ;  F a r a i l a n d  W i l d l i f e  

R e s e a r c h  G r o u p ;  M a d e l i a ,  M i n n e s o t a ;  5 6 0 6 2

I N V E S T I G A T O R :

L u d w i g ,  J; W i l d l i f e  R e s e a r c h  B i o l o g i s t ;  $ ( 5 0 7 )  6 ^ 2 - 3 4 7 8  
A l t e r ,  R  
M a u v e r ,  M

F U N D I N G  A G E N C Y :

M i n n e s o t a  D e p a r t m e n t  o f  T r a n s p o r t a t i o n ;  P . O .  B o x  H, 3 01 L a u r  
S t r e e t ;  B r a i n e r d ,  M i n n e s o t a ;  5 6 4 0 1

A S - A c  t i v e  f " R 0 - 0 3 M a r  81; S D - O c t  30; D C - O c t  83 S S T ;  T F - 3 1 7 3 0  1 
F T - C o r . t r a c t ; C M - 3 6 4

T h e  o b j e c t i v e  i s  t o  e v a l u a t e  t h e  e f f e c t i v e n e s s  o t  t h e  
S W A R E F L E X  " W i l d i i f e  W a r n i n g  R e f l e c t o r s "  i n  r e d u c i n g  t h e  
n u m b e r  o f  d e e r - v e h i c l e  c o l l i s i o n s .  H i s t o r i c a l  n u m b e r  o f  

d e e r - v e h i c L e  c o l l i s i o n s ,  a s  t a b u l a t e d  f r o m  C o n s e r v a t i o n  

O f f i c e r  r e p o r t s ,  w i l l  b e  c o m p a r e d  t o  n u m b e r  o f  c o l l i s i o n s  
a f t e r  i n s t a l l a t i o n  o f  r e f l e c t o r s .

M i n n e s o t a  D e p a r t m e n c  o f  N a t u r a l  R e s o u r c e s
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E V A L U A T I O N  0 ?  T E E  E F F E C T I V E N E S S  O F  " B O S C H "  W I L D  A N I M A L  
W A R N I N G  M I R R O R S  I N  R E D U C I N G  D E E R - V E H I C L E  C O L L I S I O N ' S

P E R F O R M I N G  A G E N C Y :

M i n n e s o t a  D e p a r t m e n t  o f  T r a n s p o r t a t i o n ;  O f f i c e  o f

E n v i r o n m e n t a l  S e r v i c e s ;  8 0 7  T r a n s p o r t a t i o n  B u i l d i n g ;  S t  
P a u l ,  M i n n e s o t a ;  5 5 1 5 5

I N V E S T I G A T O R :
P e t e r s o n ,  R; if (612) 2 9 6 - 1 6 4 0

F U N D I N G  A G E N C Y :

M i n n e s o t a  D e p a r t m e n t  o f  T r a n s p o r t a t i o n ;  4 0 3  T r a n s p o r t a t i o n  

B u i l d i n g ,  J o h n  I r e l a n d  B o u l e v a r d ;  S t  P a u l ,  M i n n e s o t a ;  5 5 1 5 5  
M i n n e s o t a  D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s ;  C e n t e n n i a l  O f f i c e  

b u i l d i n g ,  6 5 8  C e d a r  S t r e e t ;  S t  P a u r ,  M i n n e s o t a ;  5 5 1 5 5  

V a l l e y  A r c h e r y  C l u b

A S - A c t i v e ; R O - O c t  81; S D - O c t  01; D C - O e c  84 EST ;  T F - 3 3 0 0 0

T h e  s t u d y  o b j e c t i v e  i s  to e v a l u a t e  " B o s c h "  W i l d l i f e  
W a r n i n g  M i r r o r s  i n  r e d u c i n g  d e e r - v e h i c l e  c o l l i s i o n s  o n  a 
s t r e t c h  o f  T F  169 n o r t h  o t  St. P a t e r ,  M i n n e s o t a  w h i c h  h a s  

a c h r o n i c  d e e r - k i l l  p r o b l e m .  R e f l e c t o r s  w i l l  b e  p u r c h a s e d  
b y  V a l l e y  A r c h e r y  C l u b  a n d  i n s t a l l e d  i n  O c t o b e r  1y 3 1. 

D e e r - K i l i s  w i l l  b e  m o n i t o r e d  f o r  3 y e a r s  b y  M n / O M R .

M i n n e s o t a  D e p a r t m e n t  o f  T r a n s p o r t a t i o n
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T R A F F I C  S A F E T Y  E F F E C T  O F  G U I D E  P O S T S  
T R A F I K S A . E K S R E I S T S E F F E K T E N  A V  K A N T S T O L P A R

N a t i o n a l  S w e d i s h  R o a d  A d m i n i s t r a t i o n ;  Fac!< S - 10 220; S t o c k h o l m  
12; S w e d e n

M o n o g r a p h ;  i f M e d d e l a n d e  T u  1 9 9 0 : 7 ;  80; 2 6 p ;  3 T a o .  ; S w e d i s h

T h e  n u m b e r  o c  a c c i d e n t s  o n  t w e n t y  r o a d  s e c t i o n s  w i t h  g u i d e  
p o s t s  p r o v i d e d  w i t h  r e f l e c t o r s ,  w a s  c o m p a r e d  t o  t h e  n u m b e r  

o n  t w e n t y  c o n t r o l  s e c t i o n s .  T h e  t e s t  s t a r t e d  i n  J a n u a r y  1 9 7 7  

'and h a s  b e e n  i n  p r o g r e s s  f o r  s o m e w h a t  m o r e  t h a n  t w o  y e a r s .  
D u r i n g  t h i s  t i m e  5 3 4  p o l i c e  r e p o r t e d  a c c i d e n t s  o c c u r r e d  o n  
t h e  s t r e t c h e s  w i t h  g u i d e  p o s t s  a n d  6 1 5  o n  t h e  c o n t r o l

(

( s e c t i o n s .  A f t e r  a c o r r e c t i o n  o f  t h e  n u m b e r s  w i t h  r e g a r d  t o  (
d i f f e r e n c e s  i n  v e h i c l e  k i l o m e t e r s ,  t h e  i n c r e a s e  o f  s a f e t y  

w i t h  g u i d e  c o s t s ,  w a s  c a l c u l a t e d  t o  t h r e e  p e r c e n t . a  c l o s e r  
a n a l y s i s  o f  t h e  a c c i d e n t s  s h o w s  t h a t  t h e  g u i d e  p o s t s  h a v e  (

e r i & c t o r s  o n  s n o w  g u i a e  p o s t s  o n  a l m o s t  tt 

a c t i o n s ,  b u t  w i t h  a  c o n s i d e r a b l y  h i g h e r  e f f e c t .  T h e  c a u s e s  
( of t n e  d i f f e r e n t  r e s u l t s  a r e  d i s c u s s e d  i n  tiie r e p o r t .  (

(TP. EL)

( T r a n s p o r t  a n d  R o a d  R e s e a r c h  L a b o r a t o r y ;  I R R D  2 5 2 9 J 7  /

N a t i o n a l  S w e d i s h  R o a d  & T r a f f i c  R e s e a r c h  I n s t i t u t e
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WILDLIFE RESEARCH REPORT. PART ONE

C o l o r a d o  D i v i s i o n  ot' W i l d l i f e ;  F o r t  C o l l i n s ,  C o l o r a d o  (

J u i  3 0 ;  1 7 8 p  •

(
M e t h o d s ,  d e v i c e s ,  o r  s t r u c t u r e s  r e l a t e d  t o  r e d u c i n g  t h e  
n u m b e r  o f  d e e r - v e h i c l e  a c c i d e n t s  w e r e  e v a l u a t e d  o r

e x p e r i m e n t a l l y  t e s t e d  a f t e r  o b t a i n i n g  p r e l i m i n a r y  d a t a  o n  (
s t u d y  a r e a s  arid m e t h o d o l o g y .  T h e s e  m e t h o d s ,  d e v i c e s ,  o r  

s t r u c t u r e s  w a r e  h i g h w a y  l i g h t i n g ,  u n d e r p a s s e s ,  o v e r p a s s e s ,
2 . 4 4 - m  f e n c e s  a n d  o n e - w a y  d e e r  g a t e s ,  a r j  d e e r  g u a r d s .  r

D u r i n g  t h e  h i g h w a y  l i g h t i n y  s t u d y ,  84 c t r - v e h i c l e  a c c i d e n t s  
o c c u r r e d ,  4 5  a n d  39 w i t h  l i g h t s  o f f  a n d  o n, r e s p e c t i v e l y .

B e h a v i o r a l  r e s p o n s e s  o f  d e e r  to t h e  V a i l  d e e r  u n d e r p a s s  d i d  (
n o t  c h a n g e  s u b s t a n t i a l l y  o v e r  t h e  10 y e a r s  ( 1 9 7 0 - 1 9 7 9 )  o f  

s t u d y .  F i v e  d e e r  g u a r d  p r o t o t y p e s  w e r e  e v a l u a t e d .  H i g h w a y  , *.
l i g h t i n g ,  a s  t e s t e d  i n  t h i s  s t u d y ,  d i d  n o t  result:, i n  (
s i g n i f i c a n t l y  f e w e r  a c c i d e n t s .

O R D E R  F R O M :  J
N a t i o n a l  Tecr.riical I n f o r m a t i o n  S e r v i c e ;  5 2 8 5  P o r t  R o y a l  R o a d ;

S p r i n g f i e l d ,  V i r g i n i a ;  2 2 1 6 1 ;  P B 8 1 - 1 2 4 6 3 8

N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  u 8 107
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E V A L U A T I O N  O F  H I S 5 W A T  D E E R  K I L L  M I T I G A T I O N  O N  
S I E / L A S - 3 9 5  ( 1 9 7 6 - 1 9 7 9 )

F o r d ,  S G

C a l i f o r n i a  D e p a r t m e n t  of T r a n s p o r t a t i o n ;  D i v i s i o n  o f
T r a n s p o r t a t i o n  P l a n n i n y ;  S a c r a m e n t o ,  C a l i f o r n i a ;  9 5 3 1 4 ;  
1 3 1 4 0 - 6 0 4 1 0 3

F e d e r a l  H i g h w a y  A d m i n i s t r a t i o n ;  4 0 0  7 t h  S t r e e t ,  S N ;  
W a s h i n g t o n ,  D . C . ; 2 0 5 9 0

p i n a L  R p t . ;  t F H W A / C A / 8 0 / 0 1 ; M a y  30; 4 5 p

F U N D I N G  A G E N C Y ;

F H W A  C o d e  E - 0 4 5 8

F T - C o n t r a c t ;  C N - A - 0 - 3 4

T h e  p r o j u c t - w a s  d e v e l o p e d  to d e t e r m i n e  t h e  e f f e c t i v e n e s s  
o f  d e e r - c r o s s i n g  s t r u c t u r e s ,  d e e r - p r o o f  f e n c e ,  a a d  

o n e - w a y  d a e r  g a t e s  i n  p r e v e n t i n g  d e a r - v e h i c l e  c o l l i s i o n s  
o n  a s e c t i o n  o f  h i g h w a y  w h i c h  c r o s s e s  a d e e r  m i g r a t i o n  

r o u t e .  A l l  i n f o r m a t i o n  o n  t h i s  s t u d y  w a s  g a t h e r e d  by 

d i r e c t  a n d  i n d i r e c t  o b s e r v a t i o n .  I t  h a s  b e e n  d e t e r m i n e d  
t h a t  t h e  w i d o  o p e n  t y p e  o f  d e a r  c r o s s i n g  s y s t e m  is 

e f f e c t i v e  i n  p r o v i d i n g  d e e r  a s a f e  p a s s a g e  a c r o s s  t h e  

h i g h w a y .  I t  t o o k  t h r o e  y e a r s  b e f o r e  t h e  m a j o r  p o r t i o n  

o f  t n e  h e r d  a p p r o a c h e d  t h e  c r o s s i n g s  d i r e c t L y  r a t h e r  
t h a n  m o v i n g  t o  t h e m  a l o n g  t h e  f e n c e .  U n t i l  t h a t  t i m e ,  

e v e r y  w e a k  s p o t  i n  t h e  f e n c e  w a s  c h a l l e n g e d  b y  t h e  d e e r  
m o v i n g  to t h e  s t r u c t u r e s .  M a n  w a s  t h e  m a j o r  c a u s e  f o r  
o p e n i n g s  i n  t h e  c r o s s i n g  s y s t e m  d u r i n g  t h i s  s t u d y .  T h e  

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

f r e q u e n t l y  laf-t o p e n  b y  a l o c a l  r a n c h e r .  (FHWA)

O R D E R  F R O M :

N a t i o n a l  T e c h n i c a l  I n f o r m a t i o n  S e r v i c e ;  5 2 3 5  P o r t  R o y a l  R o a d  

S p r i n g f i e l d ,  V i r g i n i a ;  2 2 1 6 1 ;  P B 3 1 - 2 4 6 7 9 5
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F E N C E S  F O R  P R O T E C T I O N  C F  T R A F F I C  A N D  DEER. S U M M A R Y

( L e h t i m a k i , f< (

C e n t r a l  O r g a n i z a t i o n  f o r  T r a f f i c  S a f e t y ,  F i n l a n d ;  P L  239 ;

( 0 0 1 2 0  H e l s i n k i  12; F i n l a n d ;  0 3 5 5 - 6 6 7 0 ;  9 5 1 - 9 4 3 1 - 3 2 - 2  <

M o n o g r a p h ;  S N o „ 3 7 / 1 9 3 1  ; F e b  8 1; 1 4 p ;  1 F i g . ;  2 l’a b . ;  8 Ref.

C
T h e  a f f e c t  o f  12 s h o r t  w i r e - n e t  f e n c e s  b u i l t  a l o n g  t h e  r o a d  

n e t w o r k  o n  d e a r  a c c i d e n t s  a n d  o n  t h e  m o v e m e n t  o f  d e e r  w e r e  

( s t u d i e d  b y  a c c i d e n t  a n a l y s i s  a n d  o b s e r v a t i o n  a t  t h e  t e s t  (

f e n c e s .  I t  w a s  f o u n d  t h e  n u m b e r  o f  d e e r  a c c i d e n t s  d e c r e a s e s  

if f e n c e s  a r e  b u i l t ,  b u t  o n l y  w h e r e  t h e  f e n c e s  a r e  l o c a t e d  

( t h e r e  w a s  a  c o r r e s p o n d i n g  i n c r e a s e  i n  t h e  n u m b e r  o f  (
a c c i d e n t s  a t  b o t h  e n d s  of t h e  s h o r t  w i r e - n e t  f e n c e s  s t u d i e d .

T h u s  t h e  S h o r t  w i r e  n e t  f e n c e s  h a v e  n o  efi.ect o n  t h e  t o t a l  

( n u m b e r  o t  d e e r  a c c i d e n t s .  (

(TRKL)

( T r a n s p o r t  a n d  R o a d  R e s e a r c h  L a b o r a t o r y ;  I R R D  2 5 8 6 5 7  (
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E V A L U A T I O N  O F  D E E R  M I R R O R S  F O R  R E D U C I N G  D E E R  V E H I C L E  
A C C I D E N T S

P E R F O R M I N G  A G E N C Y :

M a i n s  U n i  v a r s i t y ;  H a m p d e n  H i g h l a n d s ,  M a i n e ;  0*14 45

I N V E S T I G A T O R :

G i l b e r t

F U N D I N G  A G E N C Y :

F e d e r a l  H i g h w a y  A d m i n i s t r a t i o n ;  E n v i r o n m e n t a l  D e s i g n  a n d  
C o n t r o l ;  4 0 0  7 t h  S t r e e t ,  S N ;  W a s h i n g t o n ,  D . C . ; 2 0 5 9 0

A S - A c t i v e ;  R D - D a c  81; S D - 0 9  S e p  7 7 ;  T F - 3 8 0 0 0 ;  F T - C o n t r a c t ;  
C i l - P O - 7 - 3 - 0  1 5 2

T h e  s t u d y ^ w i l l  e v a l u a t e  t h e  e f f e c t i v e n e s s  o f  m e t a l  m i r r o r s  

p l a c e d  a l o n g  t h e  h i g h w a y  r o w  i n  r e d u c i n g  d e e r - v e h i c l e  
a c c i d e n t s .  .The o p e r a t i n g  t h e o r y  i s  t h a t  c a r  l i g h t s  

r e f l e c t i n g  of t h e  m i r r o r s  w i l l  c a u s e  d e e r  t o  s t o p  a s  t h e  
v e h i c l e  p a s s e s .

F e d e r a l  H i g h w a y  A d m i n i s t r a t i o n ;  2 9 3 0 1 7 3 5 2 ;  3 3 F" 8 2  5«t; A



3 0 / 0  .5/33 H R I S  R U N  M O -  H A L  KG 1 8 S E L E C T I O N S

5 2  3 4 3 1 1 9  I

I
T H E  H U M A N  F A C T O R  I N  G A M E - V E H I C L E  A C C I D E N T S .  A  S T U D Y  O F  
D R I V E R S 1 I N F O R M A T I O N  A C Q U I S I T I O N

(
A a b o r g ,  L

U v j p s i i a  U n i v e r s i t y ,  S w e d e n ;  P . O .  B o x  2 2 7 ;  S - 7 5 1  0 5  U p o s a l a ;  f
S w e d e n ;  0 5 8 5 - 3 8 5 3 ;  9 1 - 5 5 4 - 1 1 3 5 - 1

M o n o g r a p h ;  S N o .  6; 3 1; 1 3 0 p ;  17 F i g . ;  15 T a b . ;  2 P h o t . ;  R e f s . ;  (

T h e  p r o b l e m  o f  g a m e - v e h i c L e  a c c i d e n t s  i s  d i s c u s s e d  i n  t e r m s  1 •

o r  d r i v e r ' s  s t r a t e g i e s  f o r  v i s u a l  s e a r c h  i n  d r i v i n g .  T o  f i n d  (
p o s s i b l e  m e a s u r e s  f o r  r e d u c i n g  t h e  n u m b e r  o f  w i l d L i r e  

a c c i d e n t s ,  f o u r  s t u d i e s  w e r e  u n d e r t a k e n .  I n i t i a l l y ,  t w o

e x p l o r a t o r y  i n v e s t i g a t i o n s  w e r e  m a d e :  a  s u r v e y  o f  d r i v e r s '  (
e x p e c t a n c i e s  c o n c e r n i n g  m o o s e  i n  t r a f f i c  a n d  a  s t u d y  I

i n v o l v i n g  - r e p o r t s  o f  a c c i d e n t s  a n d  n e a r - a c c i d e n t s  w i t h

m o o s e .  T h e  r e s u l t s  o f  t h e s e  i n v e s t i g a t i o n s  g i v e  n o  e v i d e n c e  (
t h a t  d r i v e r s '  e x p e r i e n c e ,  k n o w l e d g e ,  o r  a t t i t u d e  c o n c e r n i n g  
m o o s e  a r e  r e l a t e d  t o  w i l d l i f e  a c c i d e n t s .  I n s t e a d  t h e y

s u g g e s t  t h a t  t h e  v i s u a l  s e a r c h  p a t t e r n s  o f  d r i v e r s  m i g h t  (

e x p l a i n  s o m e  o f  t h e  e f f e c t s  o b t a i n e d .  I n  a s e r i e s  o f  f i e l d

e x p e r i m e n t s ,  d r i v e r s '  a b i l i t y  t o  d e t e c t  m o o s e  d u m m i e s  w a s  !.■

e x p l o r e d  a n d  i n  a f i n a l  s t u d y  t h e  e f f e c t i v e n e s s  of t h e  g a m e  (
c r o s s i n g  sign, w a s  i n v e s t i g a t e d  e x p e r i m e n t a l l y .  T h e  r e s u l t s

w e r e  i n t e r p r e t e d  a s  e v i d e n c e  t h a t  i n  r u r a l  d r i v i n g ,  d r i v e r s
n o r m a l l y  s c a n  t h e  v i e w  a h e a d  i n  a s y s t e m a t i c  a n d  a l m o s t  /
a u t o m a t i c  w a y  w h i c h  i s  n o t  e f f e c t i v e  f o r  t h e  t a s k  o f

d e t e c t i n g  m o o s e .  D r i v e r s  c a n  e a s i l y  c h a n g e  t h e i r  a u t o m a t i c
s c a n n i n g  i n t o  a  c o n t r o l l e d  s e a r c h  f o r  a n i m a l s  b u t  t h i s  /
s e a r c h  is d e m a n d i n g  a n d  c a n  p r o b a b l y  n o t  b e  s u s t a i n e d  f o r

a n y  l e n g t h  o f  t i m e  w i t h o u t  f e e d b a c k .  (TRRL)

T r a n s p o r t  a n d  R o a d  R e s e a r c h  L a b o r a t o r y ;  I R R D  2 5 8 3 0 9

N a t i o n a l  S w e d i s h  R o a d  8 T r a f f i c  R e s e a r c h  I n s t i t u t e  >..
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