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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. \
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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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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 .
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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 
Ottawa. Ontario K 1S5A 4, Canada 
Telephone 813-521 -4052
SAE
Society o f Automotive Engineers 
400  Commonwealth Drive 
Warrcndale. PA 15095 
Telephone 412-776-4841
TRB
Transportation Research Board
Publications O ffice
2101 Constitution Avenue. N.W.
Washington. DC 20418  
Telephone 202-334-321B
TRRL
Transport jn d  Road Research Laboratory 
Crowthorne, Berkshire R G 1 1 6AU 
England
Telephone Crowthorne 3131 
TSCL
Technical In form ation Center 
Transportation Systems Center 
U .S. Department of Transportation 
55  Broadway 
Cambridge, MA 0 06 19  
Tctepnono 6 17 -4 9 4 .2 30 6 /2 193 /2 783
UITP
International Union o l Public Transport 
19 avenue de I'Uruguay 
8 -1050 . Brussels. Belgium 
Telephone 73-33-25
XUM
Xerox University M icrofilms 
300 North 2eeb Road 
Ann A rbor. M l 481C5 
Telephone 313-76 I-47CO



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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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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 FORECASTING RKVCNUSS FOR TTTE VIRGINIA DIVISION OF MOTOR
VEHICLES ONDER ENERGY AND TRANSPORTATION SOPPTY CONSTRAINTS

P E R FO R M IN G  AOFM C Y:

V i r a i n i a  P o l y t e c h n i c  I n s t i t u t e  T. StaVc* ’l n i v e r s i t v ;  C e p a r t n e n t  
o f  C i v i l  F n q i n e e r i n q ;  O e o a r t t n e n t  r.;f A e r o s p a c e  a n d  Ocean  
E n g i n e e r i n g ;  R l a c k s b u r g ,  V i r q i n i a ;  2$0G1; 3563

INVESTTGA’D P :
f l o b e i k a ,  AG; A s s o c i a t e  P r o f e s s o r ;  • (70 3) T61-7U07

FTprniNq AGENCY:
V i r g i n i a  D e o i r t n e n t  o f  R i ah w ay s  and^• ’’r a n s p o r t a t i o n ;  . n i v i s i o n  

o f  R o t o r  V e h i c l e s ;  2220 V e s t  S r o a d  S t r e e t ;  R i chm ond ,  
V i r q i n i a ;  21220

■ A S - A c t i v e ;  v n - F o h  31;  Sh-01 Rep 3 0 ;  DC-Auq 31 EST; t c - s 79 000 ;  
F T - C o n t r a c t ;  C M - 3 d 8 l i n i

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  
V i r q i n i a  n i v i s i o n  o f  Moto r  V e h i c l e s  
Ex ec  Summary 3003

G o rd 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  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

ROOO

HRIS InformationSources   V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  K s t a t e  U n i v e r s i t y

(
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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



5 1  1 5 3 3 7 3

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
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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
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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



3 0 / J V 33 H R I S  R U N  N O .  H A L K 6 1 6  S E L E C T I O N S

5 1  3 2 2 7 1 9

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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i
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
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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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REQUEST * FISCAL DETAIL
Bin/Resolution N o . ; CSHB  510(TRSP) Agency Affected: Pu b l l c  Safety 

Title: A c t  r e l a t i n g  to a c c i d e n t s "  Program Category Affected: 
i n v o l v i n g  s ta te  & m u n i c i p a l  a i r c r a f t  F i s h  & W i l d l i f e  P r o t e c t i o n 'i n v o l v i n g  s ca re a i u u i h l x h 111 ~ - l ___________

Sponsor: Transportation Committee BRU, Program or Subprogram(s) Affected:
Requestor: House Transportation Fish & Wildlife________________________

Date of Request: 3/22/84___________ _________________________________________________

EXPENDITURES/REVENUES: .(Thousands of

OPERATING

FY 84 FY 85 FY 86 FY 87 FY 88 TV 89
4

100 PERSONAL SERVICES 

2p0 TRAVEL 

300 CONTRACTUAL 

<♦00 SUPPLIES 

500 EQUIPMENT 

600 LAND & STRUCTURES 

700 CRANTS, CLAIMS 

800 MISCELLANEOUS

.
-

TOTAL OPERATING - 0 - - 0 - - 0 - :-_0_ - _:0_ - - i j-  ■

I CAPITAL " 1

1 REVENUE I | | ------ '• " | ' | |

FUNDING: (Thousands of Doll ars)
CENC 1AL FUNO 

F' RAL FUNDS 

OTHER 

TOTAL

1. . ..-n- ... _ . . . - 0 -  , - 0 - - 0 - - 0 -

4

POSITIONS:
FULL-TIME I * • . i

PART-TIME
-----------------------

TEMPORARY

SOURCE OF FUNDS To' OFFSET FISCAL IMPACT OF BILL:

No fiscal impact.

ANALYSIS: Attach a separate page for analysis

Prepared By: Caul C onger Phone: 465-4333
Division: Administrative Services Date* _____________

Date: 3/23/84

12/1/83

Approved by Copqjssioner: ~7f •,l/V v * Q  W .  
Agency: ii*rublic Safety V

Distribution (by Agency preparing fiscal note): 
Legislative Finance 
Legislative Sponsor 
Requestor

Office o ’ Management and Budget 
Impacted Agency(ies)
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COMMITTEE REPORT 
HOUSE

(7)

1/12/84 

Mr. S p e a k e r :

T h e  C o m m i t t e e  on

D a t e :

F U R T H E R :  FIl™ C E

/

V / J

T R A N S P O R T A T I O N
has had H B  510

"An Act r e l a t i n g  to accidents i nv ol vi ng  state aircraft."

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 fol l o w s :

[ ] do p a s s  [ ] do n o t  pa s s

[ ] do p a s s  w i t h  a t t a c h e d  a m e n d m e n t s (s )

[ >•] r e p l a c e  w i t h  CS f o r  \\ ■. >

a n d  r e c o m m e n d s  _________

_______________
[ ] s a m e  t i t l e
[ /<] n e w  t i t l e

[ ] A N D  a t t a c h e s  a " L e t t e r  of I n t e n t "  [ x ]  N e w  Fiscal N o t e

[ ] r e p o r t s  it b a c k  w i t h o u t  r e c o m m e n d a t i o n

[ ] r e f e r r e d  to the __________________________________________________C o m m i t t e e
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1. W o r k  D r a f t  of C S H B  510 ( T r a n s p o r t a t i o n )  f o r  t h e  C o m m i t t e e  to 

a d d r e s s

2. F e d e r a l  A v i a t i o n  R e g u l a t i o n s  ( H i g h l i g h t e d  l a n g u a g e  i n c l u d e d  in 

CS d r a f t

3. P o s i t i o n  P a p e r  f r o m  the D e p a r t m e n t  o f  P u b l i c  S a f e t y  s u p p o r t i n g  
C S H B  5 1 0  ( T r a n s p o r t a t i o n )

4. C o p y  o f  S t a t u t e :
A u g u s t  1 9 7 9  0 2 . 1 5 . 1 9 0 - 0 2 . 1 5 . 2 6 0
O c t o b e r  1 9 8 3  S u p p l e m e n t a l  0 2 . 1 5 . 1 9 1 - 0 2 . 1 5 . 2 6 0

5. L e t t e r  f r o m  G e o r g e  Ko.be l.ynk , N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  B o a r d ,  
w h i c h  p r o v i d e s  i n f o r m a t i o h  on d e f i n i t i o n s

t - 1 e c o n f e r e n c e  w i t h  G e o r g e  K o b e l y n k  w i t h  c o m m i t t e e  t o d a y  w h o  will a d d r e s s  
C S H B  510 a n d  b r i e f l y  e x p l a i n  p r o b l e m s  w i t h  p r e s e n t  a e r o n a u t i c s  

s t a t u t e s .

It h a s  c o m e  to the a t t e n t i o n  of s t a f f  t h a t  the a e r o n a u t i c  s t a t u t e s  a r e  
in n e e d  o f  an o v e r a l l  c l e a n - u p .  S t a f f  r e q u e s t  this to be done d u r i n g  

the i n t e r i m  p e r i o d .

C S H B  510 ( T r a n s p o r t a t i o n )  a d d r e s s e s  t h e  n e e d  f o r  r e p o r t i n g  and r e q u e s t i n g  

i n v e s t i g a t i o n  of a i r c r a f t  a c c i d e n t s .



NATIONAL TRANSPORTATION SAFETY BOARD

PART 830— RULES PERTAINING TO 
THE NOTIFICATION AND REPORT- 
ING OF AIRCRAFT ACCIDENTS OR 
INCIDENTS AND OVERDUE AIR­
CRAFT, AND PRESERVATION OF 
AIRCRAFT WRECKAGE, MAIL, 
CARGO, AND RECORDS

Svbporl A—Central
Sec.
830.1 Applicability.
830 3 Definitions.
Jvbporl I— Initial NeNfUollea ef Aircraft Act!- 

fin la , Incident!, and Overdwe Aircraft
See.
830.8 Immediate notification.
830.8 Inform ation to be given In notifica­

tion.

Job port C—fratacvallen af Alreraft Wreckage, 
Mall, Carga, and tecarda 

830.10 Preservation o f a irc ra ft wreckage, 
mall, cargo, and reoorda.

Subport D—Rapertiny af Aircraft Auldmtv, Incldenti, and Overdue Aircraft 
830.18 Reports and etatem enta to be died.

A tm ioarrv : Tltla VII, Federal Aviation Act 
of 1958. aa amended, 73 Stal. 781, ae amended 
by 78 3 ta t. 931 (49 U.S.C. 1441 c t  seq.)'. and 
th e  Independent Safety Board Act of 1974, 
Pub. C. 93-833, 88 Stat. 3168 (49 U.S.C. 
1901 at aeo.l.

Subport A— Genera l 
§ 830.1 Applicability.

This part contains rules pertaining to:
i^ p a iS
tain other oecurrencea In tha operation

gjara ttitr Inralyo.tirU ite-crait of the united Stotea wherever they 
occur, or lorelira civil a irc ra ft when iuch events occur hi the United States, Us territories or possessions.

(b) Preservation of a irc ra ft wreckage, mall, cargo, and records Involving n'l 
civil aircraft In the United States, its territories or possessions.
1 03 0 .2  p e f ln li lo n i.

As used In this part the following words o r phrases are defined os follows: 
“Alroiraft accident" means an occur- rerrcen'siioelsted with the operation o f an 

alrci kft which takes place between the time any person boards the a ircra ft with the intention of flight untli auch time as 
all such persons hnve disembarked, and In which any person suffers death or serious Injury as n result o f being In or upon the aircraft or by direct contact with the aircraft or anything attached thereto, or In which the a irc ra ft receives 
substantial damage.

"Fatal Injury" means any in ju ry  which results In death wltltln 7 days of the accident.
, ."Operator!' means any person who causeYor authorizes the operation o f an aircraft, such aa the owner, leasee, or bailee of on aircraft.
"Serlou j In jury" means any In jury which ( 1) requires hospitalization fo r more thaa 48 hours, commencing within 7 days from the date the In ju ry was re­ceived: (3) results In a fracture of any bone (except simple fractures o f fingers, 

o r nose); (3 ) Involves lacerations which cause severe hemorrhages, nerve, muscle, or tendon damage: (4 ) Involve* injury to any internal organ: o r <5> In- 
•n . w’  •,|,conri" ° r third-degree bunu. or 'irns a®**tlng more than S percent of the body surf ace.

“ Substantial damage": 
f l )  Except os provided in subpara­graph (2 ) o f this paragraph, substantial damage means damage or structural fa il­

ure which adversely affects the structural strength, performance, or flight charac­
teristics of the aircraft, and which would 
normally require major repair or replace­ment o f the affected component.

(2 ) Engine failure, damage limited to on engine, bent fairings o r cowling, 
dented akin, small punctured boles in the ■kin or fabric, ground damage to rotor or propeller blades, damage to landing gear, wheels, tires, flaps, engine accessories, 
brakes, or wingtlps are not considered "substantial damage" fo r the purpose of this p o rt.______________

n l l l o l  N o t i f i c a t i o n  o f  A l r -  

' Ovofdue - A ircraft I
S 830.5 Immediate notification.

The operator o f on aircra ft shall Im­
mediately, and by the most expeditious means available, notify the nearest Na­tional Transportation Safety Board (Board!, Bureau of Aviation Safety fleld office1 when:(a ) An a lrera ft accident o r any of the following listed Incidents occur:

(1 ) Flight control system malfunction o r failure:
(2 ) Inability o f any required flight crewmember to perform his normal flight duties as a result o f In jury or Illness;(3 ) Turbine engine rotor failures ex­cluding compressor blades and turbine buckets;
<4) In -flight Are: or
(8 ) Aircraft collide In flight.
(b ) An aircraft Is overdue and Is be­lieved to have been Involved In an accident.

 .

The notification required In 1 830.5 ah ail contain the following information. 
I f  available:

fa ) Type, nationality, and registra­tion marks of the aircraft;
(b> Nome of owner, and operator of the aircraft:

. (c) Name of theptlot-ln-command:
<d) Dato and time of the accident;
(e) Last point o f departure and point o f Intended landing o f the cUrriaft;
( f )  Position o f th. aircraft with refer­ence to some easily defined geographical point;
(g) Number o f persons aboard, num­

ber killed, and number seriously Injured;
<h) Nature of the accident, the weather and Uie extent of damage to the aircraft, sc. fa r as is known; and
(I) A description of any explosives, radioactive materials, or other dangerous articles carried.

Subpart C—  Preservation o f Aircraft 
Wreckage, M oil, Cargo, and Rec­
ords

S 830.10 P rom otion  o f aircraft wreck­
age, mail, cargo , and records.

(a ) The operator o f an aircraft Is responsible for preserving to the extent possible any aircraft wrecknge, cargo, and mall aboard the aircm ft, and all records, Including tapes o f flight re­

corders and voice recorders, pertaining to the operation and maintenance of the 
a irc ra ft and to the airmen Involved In on accident o r Incident fo r which notifica­tion must be given until the Board takes custody thereof o r a release Is granted 
pursuant to i 831.17.(b ) P rio r to the time the Board o r Its 
authorized representative takes custody o f a ircra ft wreckage, mall, or cargo, such wreckage, mail, or cargo may not be dis­turbed or moved except to the extent 
necessary:

<1! To remove persons Injured o r trapped:(2 ) To protect the wreckage from  fu rther damage: or
(3 ) To protect the public from  Injury.(c ) Where It Is necessary to disturb 

o r move aircraft wreckage, mall o r cargo, sketches, descriptive notes, and photo­graphs shall bs made. If possible, o f the accident locale Including original posi­
tion and condition o f the wreckage and 
any significant Impact marks.(d> The operator of on a lreraft in­volved In an accident or Incident as de­
fined In this part, shall retain a ll records 
and reports. Including a ll Internal doc­uments and memoranda dealing with the accident o r ’Incident, until authorised 
by the Board to the contrary.
Subpart D— Reporting o f Aircraft Ac-

(a ) Reports:. The operator o f an a lr­e ra ft shall file a report os provided In 
paragraph (c> of this section on Board Form 8120.1 or Board Form 
6120.2 ‘  within 10 days after an acci­dent. o r after 7 days If an overdue a ir­c ra ft Is still missing. A report on an Incident fo r which notification Is re­quired by I 830.5(a) shall be filed only as requested by an authorized repre­
sentative of the Board.lb ) Crewmember itatemcnt. Each 
crewmcmbcr, If physically able a t the 
time the report Is submitted shall at­tach thereto a statement setting fo rth  the facts, conditions, and clrcumstonoes relating to the accident o r Incident as they appear to him to the best o f his 
knowledge and belief, i f  Lite crewmem­
ber is Incapacitated, he ohoU submit the statement os soon u  be U physically
^ (c )  Where to file the reports. Tht oper­
a tor o f an aircraft shall fllo with the 
field office o f the Board nearest the ac­
cident or Incident any report required 
by 'his section.

I o n :  The reporting and recordkeeping re- 
q jlrernenis contained herein have been ap- 
I roved by tbo Office of Management and 
iu d g e t In accordance wllb tba Federal Re- 
porta Act of 1942.

• Forma are obtainable from the Doord 
field ofTtcea (tee footnote I) , the National 
T ransportation  Safety Hoard, Waahlngton, 
D.C. 30594, and tlia Federal Aviation Admin- 
titra tio n . F light S ta n d a rd  District Office.

* T he National Tranaportatton Safely Hoard 
Held office* era listed under UB. Government 
In tba  telephone Slreciorlei In the following 
c ltlo t: Anchorage, Alaska: Chicago, ill.: Den­
ver, Colo.: Fort Worth, T n .:  Kanaaa c ity . 
Mo.; Loe Angela*. Calif.; Miami. Fla.; New
York. N.Y.: Oakland, Calif.; Beattla, Waah.: 
W ashington, D.C.



F E D E R A L  A V I A T I O N  R E G U L A T I O N S

Part 1—Definition! an d  Abbreviation!
r«y« i«S*c.

LI Gckoul 'Dtnxmoxi.
1.2 Aa**xvuiio/»» a *cq S tum ia .
1J R o u t or Ooxmtrcnox.

•rs A through K  
• the context re ­
ins the Federal 
r o r any person 
.ted his authorl- 'ned.
riclents" means 
:.-uents fo r  aero- •nents. 

a person who 
lease, o r other 

:e in a ir trans-
-ans Interstate, 
.r commerce o r 
mail by aircraft 
avlgatlon of air- 
o f any Federal 
n o r navigation 
o ily affects, o r 
afety In, Inter- 

•reign a ir com-
dcvlce that Is 

‘ used fo r flight
•-arts an enRlne 
■i to be used fo r 
includes turbo- 
nances, and ac- 
us functioning, 

■opellcrs. 
the fuselnge, 

k's. fairings, air- 
rotors but ex- 

rotating airfoils 
tt gear o f an air- 
.ones and ccn-

.n englnc-tirlven 
•avier than air, 
ight by the dy- 
i a ir against Its
trea o f land or 
intended to be 
ind takeoff o f 

:s buildings and
' means, unless 
designated In 
within a liorl- 

•iito Aides from 
r o( any airport 
■■r is operating, 
rlace up to. but 
.ie o f 3,000 feet 
fie ai-port. 
i engine-driven 
it that can be
ircraft operat- 
.irpori surface. 

• •nps and park-

“ A lr tra ffic  clearance”  means an au­
thorization by air tra ffic  contro l, fo r  
the purpose o f preventing collision be­
tween known aircraft, fo r an a lre ra ft 
to proceed under specified tra ffic  con­
ditions within contro lled airspace.

“ A ir tra ffic  contro l”  means a service 
operated by appropriate authority to 
promote the safe, orderly , and expedi­
tious flow o f ail* traffic .

"A ir trsru-j.')rta(.Ion" means Inter­
state. overscan, or foreign air transpor­
tation o r the transportation o f mail by 
airc ra ft.

"A lternate a irport" means an airport 
at which an aircraft, may land if a 
landing at the Intended a irport be­
comes inadvisable.

"A ltitude enRlne" means a recipro­
cating a irc ra ft engine having a rated 
takeo ff power that Is producible from 
sea level to an established higher a lti­
tude.

"Appliance”  means any Instrument, 
mechanism, equipment, part, appara­
tus. appurtenance,1 o r accessory. In­
cluding communications equipment, 
that is used o r Intended to be used In 
operating o r contro lling an a ircra ft In 
fligh t, Is installed in o r attached to the 
aircraft, and Is not part o f an air­
frame, engine, o r propeller.

"Approved", unless used with re fer­
ence to another person, means ap­
proved by the Administrator.

"A rea navigation (RNAV )”  means a 
method of navigation that permits a ir­
c ra ft operations on any desired course 
within the coverage o f station-refer­
enced navigation signals or within the 
lim its of self-contained system capabil­
ity."A rea navigation low route" menns 
an area navigation route within the 
airspace extending upward from  1,200 
fee l above the surface o f the earth to, 
but not Including. 18.000 feet MSL.

"A rea navigation high route”  means 
an area navigation route within the 
alrspncc extending upward from , and 
Including, 10,000 feet MSL, to flight 
level 450."Armed Forces" means the Army. 
Navy. Air Force, Marine Corps, and 
Coast Ouard. Including their regular 
and reserve components and members 
serving without component status.

"Au to ro la tion" n 'nns a rotorcraft 
n ight condition in which the lifting 
ro to r Is driven entire ly by action o f 
the air when the rotorcra ft Is in 
motion."Auxilia ry roto r" means a roto r that 
serves either to counteract the effect 
o f the main rotor torque on a ro to r­
craft o r to maneuver the rotorcra ft

about one o r more o f Its three princi­pal axes.
"B a llo on " means a llghter-than-a lr 

a irc ra ft that Is not engine driven.
"B rake horsepower" means the 

power delivered at the propeller shaft 
(main drive o r main output) o f an a ir­
c ra ft engine.

"Calibrated airspeed" means the In­
dicated airspeed o f an airc ra ft, correct­
ed fo r  position and Instrument error. 
Calibrated airspeed is equal to true 
airspeed In standard atmosphere at 
sea level.

"Category":
(1 ) As used with respect to the certi­

fication, ratings, privileges, and lim ita­
tions o f airmen, means a broad classifi­
cation o f aircraft. Examples include: 
airplane: roto rcra ft; glider; and llgh t­
er-than-alr; and

(2 ) As used with respect to the certi­
fication o f aircra ft, means a grouping 
o f a irc ra ft based upon intended use o r 
operating lim itations. Examples In­
clude: ftn s p o r t , normal, utility , acro­
batic, limited, restricted, and provi­
sional.

"Category I I  operations", with re­
spect to the operation o f a ircraft, 
means a stralg iit-ln ILS  approach to 
the runway o f an a irport under a Cate­
gory I I  ILS Instrument approach pro­
cedure Issued by the Administrator o r 
o ther appropriate authority.

"Category III operations," with respect 
to the operation of aircraft, means an ILS 
appronch to, and landing on, the runway 
o f an airport using a Category III ILS in­
strument approach procedure i-iaued by 
the Administrator or other appropriate 
authority. ■ • -  /  ■ . •• .

"Celling" means the height above 
the earth's surface o f the lowest layer 
o f clouds o r obscuring phenomena 
that Is reported as "broken", "over­
cast", o r "obscuration", and not classi­
fied ns "th in " o r "partia l” .

"C lv ll a lro ra ft"  means aircraft, o ther 
than public a ircraft.

"Class":(1 ) As used with respect to the certi­
fication. ratings, privileges, and lim ita­
tions o f airmen, means u classification 
o f a irc ra ft within a category having 
sim ilar operating characteristics. Ex­
amples Include: single engine: multien­
gine: land: water: gyroplane: helicop­
ter: airship: nnd free balloon: and

(2 ) As used with respect to the certi­
fication of aircraft, means a broad 
grouping o f a lrc ra lt having sim ilar 
characteristics of propulsion, flight, or 
landing. Examples Include: airplane; 
rotorcra ft: glider: balloon: landplanc; 
and seaplane.

"Prohibited area" means designated 
airspace within which the flight o f a ir­craft is prohibited.

"P rope lle r" means a device fo r pro­
pelling an a irc ra ft th a l has blades on 
an engine-driven shaft and that, when 
rotated, produces by its action on the air. a thrust approximately perpen­
dicular to its plane o f rotation. It  in­
cludes control components normally 
supplied by its manufacturer, but does 
not include main and auxiliary rotors o r rotating airfo ils o f engines.

“ Pub lic aircra ft", means a irc ra ft used 
o n lr  In the xervtce bf'a-govemrueht, or a political, subdivision, i t  does, not- In­
clude any government-owned aircraft 
engaged'lncairyhirperaons'or'pr&per- ty .fo r commercial purposes,

“ Rated maximum continuous aug­
mented thrust", with respect to turbo­
je t engine type certification, means 
the approved Jet thrust that Is devel­
oped statically o r in flight. In standard 
atmosphere at a specified altitude, 
with fluid Injection o r with the burn­
ing o f fuel In a separate combustion 
chamber, within the engine operating 
limitations established under Part 33 
o f this chapter, and approved fo r  un­restricted periods of use.

“ Rated maximum continuous 
power," with respect to reciprocating, 
turbopropellcr, and turboshaft en­
gines, means the approved brake 
horsepower that Is developed statically 
or In flight, In standard atmosphere at 
a specified altitude, within the engine 
operating limitations established 
under Part 33, and approved fo r  unres­
tricted periods o f use.

"Rated maximum continuous 
thrust", with respect to turbojet 
engine type certification, means the 
approved Jet thrust that Is developed 
statically or In flight. In standard at­
mosphere at a specified altitude, with­
out flu id Injection and w ithout the 
burning o f fuel In a separate combus­
tion chamber, within the engine oper­
ating lim itations established under 
Part 33 o f this chapter, and approved 
fo r unrestricted periods o f use.

"Rated takeoff augmented thrust” , 
with respect to turbojet engine type 
certification, means the approved Jet thrust that Is developed statically 
under standard sea level conditions, 
with flu id Injection or with the burn­
ing o f fuel In a separate combustion 
chamber, within the engine operating 
limitations established under Pa rt 33 
c f this chapter, and lim ited in use to 
periods o f not over 5 minutes for 
takeoff operation.

"Rated takeoff power", with respect 
to reciprocating, turbopropeller, and 
turboshaft engine type certification, 
means the approved brake horsepower 
that Is developed statically under 
standard sea level conditions, within 
the engine operating lim itations estab­
lished under Part 33, and limited In 
use to periods o f not over 5 minutes 
fo r takeoff operation.

"Rated takeoff thrust", with respect 
to turbo jet engine type certification, 
means the approved Jet thrust that Is 
developed statically under standard 
sea level conditions, without fluid In­
jection and without the burning of 
fuel in a separate combustion cham-
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DEPARTMENT OF PUBLIC SAFETY

POSITION PAPER - PROPOSED CSHB 510 (TRSP) 

Support

The Department of Public Safety supports passage of the CSHB 510 (TRSP) 
being proposed by the House Transportation Committee.

Currently there is no requirement for reporting state or municipally 
operated aircraft accidents. By enacting this legislation, the National 
Transportation Safety Board, at the Department's request, would 
investigate accidents involving state and local government operated 
aircraft.

By utilizing the experience and expertise provided by the NTSB in 
determining the cause of accidents and following up on their 
recommendations as to how to eliminate the^e causes, will be beneficial 
to the state by reducing the probability of aircraft accidents occurring 
in the Future.
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Sec. 02.15.180. Financial assistance. The department may grant 
financial aid for aeronautical education or training to persons who 
receive educational or vocational assistance in the field of aeronautics 
under Public Law 550, 82nd Congress, upon the following terms and 
conditions.

(1) A person granted aid shall have been a legal resident of Alaska for 
a t least one year immediately prior to his application for aid, and a 
resident of Alaska for not less than one year prior to his entry into the 
servir

(2 ) a. education or training for which the aid is given shall be taken 
in the state in a school or program approved by the department.

(3) The amount of aid granted to any person may not exceed the total 
amount received by the person as assistance for aeronautical education 
o: training under Public Law 550, 82nd Congress.

(4) No aid may be granted to a person until the assistance to which 
the person is entitled for aeronautical education or training under Public 
Law 550, 82nd Congress^ has been exhausted by the person.

(5) The aid shall be granted under the same terms and conditions as 
the assistance under I’ublic Law 550, 82nd Congress.

(6 ) The department may not expend more than $25,000 a year from 
funds available to it to carry out the program of aid provided for by this 
section. (§ 11 B ch 123 SLA 1949; added by § 1 ch 128 SLA 1953)

R cv iso r’s n o te . — Public Law 550, 82nd 
C o n f e s s ,  (V eteran ’s R ead ju stm en t 
A ssistance A ct o f 1952, 6G S ta t. G63, ch. 
875, Ju ly  1G, 1952) on which AS 02.15.180 
relics w as repealed  by Public Law  85 —

857, Septem ber 2 ,1 9 5 8 ,7 2  S ta t. 1105,1273. 
The c u rre n t section of federal law  covering 
v e te ran 's  education benefits derives from  
Public Iaiw 5 5 0 ,8‘2nd C ongress and m ay be 
found a t  T itle 38 U.S.C. t'301— 1GG9.

Article 6 . General Provisions.
Section
190. Inform ation  fo r public 
200. Public n a tu re  o f d ep artm en t activ ities 
205. A pproval required  fo r a irp o rt 

construction  
210. No exclusive rig h ts  g ran ted  
220. E nfo rcem en t o f aeronau tics law s

Section
230. Police pow ers vested  
2-10. Penalties 
250. [Repealed]
2G0. Definitions 
270. S hort title

Sec. 02.15.190. Information for public. The department may collect, 
assemble and publish aeronautical data pertinent to the operation of 
aircraft within the state. This data is for the benefit of the aviation 
industry and the general public, and shall not duplicate data published 
by any other governmental agency. (§ 7 ch 123 SLA 1949)

Sec. 02.15.200. Public nature of department activities. The 
acquisition of lands or interests in land under this chapter, the planning, 
acquisition, establishment, construction, improvement, maintenance, 
equipment, and operation of airports and air navigation facilities, 
whether by the state separately or jointly with any person or

33
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municipality, and the exercise of any other powers herein grante'’ to the 
department are public and governmental functions, exercised for a 
public purpose, and matters of public necessity. All lands and other 
property and privileges acquired and used by or on behalf of the state 
in the manner and for the purposes enumerated in this chapter are 
acquired and used for public and governmental purposes and as a matter 
of public necessity. (§ 8  A ch 123 SLA 1949)

Sec. 02.15.205. Approval required for airport construction, (a) No
person may construct, reconstruct, relocate, or extend an airport, 
airstrip, or private air facility within two miles of a federal-aid highway 
or proposed federal-aid highway without first obtaining the written 
approval of the commissioner, as provided by regulation.

(b) The commissioner shall not approve the construction, 
reconstruction, relocation, or ' vision of an airport, airstrip, or private 
air facility if the construction would constitute a hazard to the traveling 
public or if the construction would otherwise not be in the public interest.

(c) The commissioner shall promulgate rules and regulations, to 
effectuate the purpose of this section, which are consistent with 
standards established by participating federal agencies. (§ 1 ch 90 SLA 
1966; am Executive Order No. 39, § 11  (1977)).

Sec. 02.15.210. No exclusive rights granted. The department may 
not grant a r exclusive right lor the use of an airway, airport, or air 
navigation facility under its jurisdiction. This section does not prevent 
the making of contracts, leases and other arrangements pursuant to AS 
02.15.060 — 02.15.100 and 02.15.120. (§ 8  B ch 123 SLA 1949)

Sec. 02.15.220. Enforcement of aeronautics laws, (a) The 
department and its officers and employees, and every state and 
municipal officer charged with the enforcement of state and municipal 
laws, shall enforce and assist in the enforcement of this chapter and of 
all rules, regulations and orders issued under it and any other state 
regulations or laws pertaining to the operation of aircraft.

(o) Any person mentioned in (a) of this section may inspect and 
examine, at reasonable hours, any aircraft, premises, ami the buildings 
and other structures thereon, where airports, air navigation facilities, air 
schools, or other aeronautical activities are operated or conducted. (§ 13 
ch 123 SLA 1949)

Sec. 02.15.230. Police powers vested, (a) The commissioner and those 
officers and employees of the department who the commissioner may 
designate have general police powers in aid of the enforcement of this 
chapter, and the regulations and orders issued under it and all other laws 
of the state relating to aeronautics.

(b) Upon bilateral agreement, the commissioner may designate 
individuals licensed under AS 18.65.400 — 18.65.490 and police officers 
employed by the state or its political subdivisions to be present durinr
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• he final passenger screening process before the boarding of each flight 
■quired to be in compliance with passenger screening regulations of the 

/cderal Aviation Administration. Persons designated under this section, 
vhiie performing their duties under that agreement, have the general 
.nice powers set out in (a) of this section. (§ 13 B ch 123 SLA 1949; am 
2 ch 6  SLA 1978)

E ffect o f  am en d m en t. — T he 1978 
am endm ent designated  the  provisions o f 
;ins section as subsection (a), and in th a t 
idisection, su b stitu ted  “d ep artm en t w ho’’

for "d ep artm en t w hich" and deleted 
“ ru les"  preceding "reg u la tio n s and
o rd ers ."  The am endm ent also added 
subsection (b).

See. 02.15.210. Penalties, (a) A person violating any of the provisions 
ef this chapter, or any of the rules, regulations or orders made and 
issued under this chapter is guilty of a misdemeanor, and upon 
:imviet)<.,n is punishable by a fine of not more than $500. or by 
imprisonment of not more than 90 days, or by both.

ild For a violation of any section of this chapter, in addition to or in 
lieu of the penalties provided by (a) of this section, or as a condition to 
the suspension of a sentence which may be imposed, the court may 
prohibit the violator from “rating an aircraft within the state for a 
period it may determine bin tot more than one year. Violation of the 
prohibition of court may be treated as a separate offense under this 
section or as a contempt of court. Whenever a conviction is obtained, the 
prosecuting authority shall notify the department. (§ 12 ch 123 SLA 
1949)

Sec. 1)2.15.250. Aeronautical fund.

Repealed by § 2  ch 14 SLA 1968.

Sec. 02.15.260. Definitions. In this chapter
(1) “aeronautics" means the science and art of flight including hut not 

limited to transportation by aircraft; the operation, construction, repair 
or maintenance of aircraft power plants and accessories, including the 
repair, packing and maintenance of parachutes; the design, 
establishment, construction, extension, operation, improvement, repair, 
or maintenance of airports or other air navigation facilities; and 
instruction in flying or related ground subjects;

(2 ) "aircraft" means a contrivance used or designed for navigation of 
flight in the air:

(3) "airman" means an individual engaging as the person in command 
or ns pilot, media vc, or member of the crow, in the navigation of aircraft 
while under way; an individual directly in charge of the inspection, 
maintenance, overhauling or repair of aircraft, aircraft engines, 
propellers, or appliances; and an individual serving in the capacity of 
aircraft dispatcher, or air-traffic control-towor operator; or an individual 
employed by a manufacturer of aircraft, aircraft engines, propellers, or 
appliances to perform duties a: , inspector or mechanic in that connection;



§ 02.15.270

or an individual performing inspection or mechanical duties in 
connection with aircraft owned or operated by him in the state of Alaska:

(4) “air navigation facility" means a facility used, available, or 
designed for use in aid of air navigation, including structures, 
mechanisms, lights, beacons, markers, communicating systems, or other 
instrumentalities or devices used or useful as an aid. or constituting an 
advantage or convenience to the safe taking-off, navigation and landing 
of aircraft, or the safe and efficient operation or maintenance of an 
airport, and any combination of any or all of the facilities;

(5) “airport" means an area of land or water which is used or intended 
for use for the landing and take-off of aircraft, and any appurtenant 
areas which are used or intended for use for airport buildings or other 
airport facilities or rights-of-way, together with airport buildings and 
facilities located thereon;

(6) "airport hazard” means a structure, object of natural growth, or 
use of land which obstructs the airspace required for the flight of 
aircraft in landing or taking off at an airport or is otherwise hazardous 
to the landing or taking off;

(7) “qvil aircraft" means any aircraft other than a public aircraft;
(8) "commissioner” means the commissioner of the Department of 

Transportation and Public Facilities of the state;
(9) “department” means the Department of Transportation and 

Public Facilities;
(10) “municipality" means a home rule or general law municipal 

cc; poration and political subdivision, which is a first or second class 
borough or city, or a third class borough, incorporated under the laws 
of the state;

(11) "operation of aircraft" means the use, navigation or piloting of 
aircraft in the airspace over this state or upon an airport inside this state; 
“operate aircraft" means, to use, navigate or pilot aircraft in the 
airspace over this state or upon an airport inside this state;

(12) “public aircraft" means an aircraft used exclusively in the 
governmental service of the United Slates and the state government. 
(§ 1 ch 123 SLA 1949; am § 53 ch 127 SLA 1974; am Executive Order 
No. 39, § 11 (1977)),

Effect <*f am en d m en t. — The 1!)7S 
am endm ent suD stituied re ference;' to the 
D epartm ent o f T ransporta tion  and I’ablic 
Facilities fo r references to the D epartm ent 
o f I’ohlie W orks in p a rag rap h s (8) and (!)).

L eg isla tive  h is to ry  rep o rt. — For report 
on ch. 127, SLA 1117-1ISCSHU 817 am Si, see 
1U7'I llm ino Journ a l, p. Uf>7,

Sec. 02.15.27fl. Short title. This chapter may be cited as the Alaska 
Aeronautics Act of 1949. (S 17 ch 123 SLA 1949)

K evisor's no te. — The w ords "o f HMD" 
were added by the revision to d ifferen tia te

th is act from  "The A laska A eronautics Act 
o f IS):i7" which is found in AS 02.10.
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§ 02.15.091 A e r o n a u t i c s § 02.15.091

exclusive use of the carrier’s aircraft, air service of a continuing nature 
for a definite and limited number of persons; a contract carrier’s air 
service is designed to meet the distinct air transportation needs of the 
individual customer; a contract carrier does not represent to the public 
a t large expressly or by course of conduct that it furnishes transporta­
tion for compensation, hire, or lease;

(9) "dormancy” means failure of a person who holds a certificate of 
authority as an air taxi operator or a contract carrier to own or lease 
and operate aircraft in air commerce during the two quarters preceding 
an accusation by the commission;

(1 0 ) "supplemental base of operations" means the point together 
with the reasonable contiguous or closely related surrounding commu­
nity or geographical area, from where, in addition to its "base of oper­
ations," the carrier also represents that it engages in air commerce. 
(§ 3 ch 161 SLA I960; am S 2 ch 139 SLA 1966; am § 5 ch 147 SLA 
1966; am g§ 11, 12 ch 146 SLA 1972; am § 17 ch 115 SLA 1980)

E ffec t o f  a m e n d m e n ts .  — T he 1980 
am en d m en t d e le ted  "of public convenience

nnd necessity” following "a certificate"  in 
purugrnph (8).

Chapter 15. Alaska Aeronautics Act of 1949.
Article
2. S ta te  A irpo rts t§ 02.15.091)
8. A irport A ssistance  (§ 02.15.140)
5. A eronau tics T ra in in g  (8 02.15.1801
ti. G eneral Prov isions tSS 02.15.210, 02.15.200)

A rticle 2. S tate  A irports.
S e c tio n
91. Sale  and de liv e ry  of in-bond m erch an ­

dise a t  in te rn a tio n a l n irportn

Sec. 02.15.091. Sale and  delivery  of in-bond m erchandise a t 
in ternational a irpo rts , (a) As provided by (b) and (c) of this section, 
the department shall allow the sale and delivery of in-bond merchan­
dise at an international airport only by an exclusive contract.

(b) While the exclusive contracts for the sale and delivery of in-bond 
merchandise at international airports that exist on .June 15. 1982 are 
in effect, the department may not permit or confer a right on any other 
person to offer to sell, sell, or deliver in-hond merchandise at un inter­
national airport.

(c) Alter the exclusive contracts existing on June 15, 1982 are no 
longer in effect, the department shall enter into one cxclusi •» contract 
and, on its expiration, additional successive exclusive contracts for the 
sale and delivery of in-bond merchandise at each international airport. 
Except under the existing and future exclusive contracts described in 
this section, the department may not permit or confer a right upon any

/ O c i .  _

93
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§ 02.15.140 A l a s k a  S t a t u t e s  S u p p l e m e i > S 02.15.180

person to offer to sell, sell, or deliver i n-bond merchandise a t an inter­
national airport.

(d) The department shall offer the exclusive contracts required by 
this section only by competitive bid and shall award the contracts after 
considering the generation of maximum revenues for the International 
Airports Revenue Fund established by AS 37.15.430.

(e> The department shall actively supervise the operations under 
each exclusive contract for the sale and delivery of in-bond merchan­
dise in order to ensure the effectiveness of the operations. To supervise 
contract operations under this section, the department shall develcp 
and implement guidelines that provide for review of the reason­
ableness of price schedules, quality and assortment of merchandise, 
and customer service.

(0 Nothing in this section applies to deliveries of in-bond merchan­
dise as cargo to airlines. (§ 2 ch 111 SLA 19S2)

C ro s s  r e fe re n c e s .  — For leg isla tive  
f in d in g s ,see  S l .c h .  I l l ,  SLA 1982, in the  
19S2 T em porary  and Special A cts and 
Resolves.

E ffe c tiv e  d a te s .  — Section  5, ch. J.l'i, 
SLA 1982. m akes th e  section  effective

J u n e  15, 1982, in  accordance w ith  AS 
01.10.070(c).

E d i to r ’s  n o te s . — F or leg isla tive  
find ings concerning AS 02.15.091 see 
C h a p te r  111 in  th e  T em porary  and Special 
A cts b inder.

A rticle 3. A irport A ssistance.
S e c tio n
140. S ta te  financia l a ssistan ce

Sec. 02.15.140. S tate  finuncial assistance . The department may 
grant or lend money, subject to the provisions of AS 02.15.060, 
02.15.070 and 02.15.120, to any person or municipality or to munic­
ipalities acting jointly for project costs relating to the planning, acqui­
sition, construction, improvement, maintenance, or operation of an 
airport owned or controlled or to be owned or controlled by the munic­
ipality or municipalities or person. Grants or loans may be furnished 
in connection with federal or other financial aid for the same purpose. 
(§ 9B ch 123 SLA 1949; am § 18 ch 168 SLA 1978; am S 1 ch 59 SLA 
1982)

E ffec t o f  a m e n d m e n ts .  — T he 1982 ip a lilie s"  p reced ing  "acting  jo in tly ,"  mid 
am endm en t, effective M ay 2 8 ,1 9 8 2 , in  th e  in se rted  "m u n ic ip a litie s  or" p receding 
first sen tence, in serted  "or to inunic- "person."

A rticle 5. A eronautics T raining.
S e c tio n  
180. I R epealed I

Sec. 02.15.180. F inancial assistance. 

Repealed by S 1 ch 94 SLA 1980.
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§ 02.15.210 A e r o n a u t ic s § 02.15.260

E d ito r ’s  n o te s . — T he repea led  section  
derived from  § 11B, ch. 123, SLA 1949; 
§ 1. ch. 128. SLA 1953.

A rticle 6 , G eneral Provisions.
S e c tio n
210. No exclusive r ig h ts  g ra n te d  
260. D efin itions

Sec. 02.15.210. No exclusive righ ts  g ran ted . The department 
may not grant an exclusive right for the use of an airway, airport, or 
air navigation facility under its jurisdiction. This section does not 
prevent the making of contracts, leases and other arrangements under 
AS 02.15.060 — 02.15.100 and 02.15.120, including exclusive contracts 
for the sale and delivery of in-bond merchandise described in AS 
02.15.091. (§ 8 B ch 123 SLA 1949; am § 3 ch 1 1 1  SLA 1982)

E ffec t o f  a m e n d m e n ts .  — T h e  1982 
um endm ent. effective J u n e  15 .1982. in  th e  
second sen tence, su b s titu te d  "u n d er"  for

"p u rsu an t to" and added the  lan g u ag e  
b eg in n in g  "includ ing  exclusive con tracts 
for th e  sa le  to  th e  end

Sec. 02.15.260. D efinitions. In this chapter
(1 ) "aeronautics" means the science and art of flight including but 

not limited to transportation by aircraft; the operation, construction, 
repair or maintenance of aircraft power plants and accessories, includ­
ing the repair, packing and maintenance of parachutes: the design, 
establishment, construction, extension, operation, improvement, 
repair, or maintenance of airports or other air navigation facilities; and 
instruction in flying or related ground subjects:

(2 ) "aircraft" means a contrivance used or designed for navigation of 
flight in the air;

(3) "airman” means an individual engaging as the person in 
command or as pilot, mechanic, or member of the crew, in the 
navigation of aircraft while under way; an individual directly in charge 
of the inspection, maintenance, overhauling or repair of aircraft, 
aircraft engines, propellers, or appliances; and an individual serving in 
the capacity of aircraft dispatcher, or air-traffic conlrol-tower operator: 
or an individual employed by a manufacturer of aircraft, aircraft 
engines, propellers, or appliances to perform duties as inspector or 
mechanic in that connection; or an individual performing inspection or 
mechanical duties in connection with aircraft owned or operated by 
him in the state of Alaska:

<4i "air navigation facility” means a facility used, available, or 
designed for use in aid of air navigation, including structures, mecha­
nisms. lights, beacons, markers communicating systems, or other

95
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instrum entalities or devices used or useful as an aid, or constituting an 
advantage or convenience to the safe taking-off, navigation and 
landing of aircraft, or the safe and efficient operation or maintenance 
of an airport, and any combination of any or all of the facilities;

(5) "airport” means an area of land or water which is used or 
intended for use for the landing and take-off of aircraft, and any appur­
tenant areas which are used or intended for use Cor airport buildings 
or other airport facilities or rights-of-way, together with airport build­
ings and facilities located thereon;

(6) "airport hazard” means a structure, object of natural growth, or 
use of land which obstructs the airspace required for the flight of 
aircraft in landing or taking off at an airport or is otherwise hazardous 
to the landing or taking off;

(7) "civil aircraft” means any aircraft other than a public aircraft;
(S) "commissioner" means the commissioner of the Department of

Transportation and Public Facilities of the state;
(9) "department” means the Department of Transportation and Pub­

lic Facilities;
(10) "municipality” means a home rule or general law municipal 

corporation and political subdivision, which is a first or second clas.-. 
borough or city, or a third class borough, incorporated under the laws 
of the state;

(11) "operation of aircraft” means the use, navigation or piloting of 
aircraft in the airspace over this state or upon an airport inside this 
state; "operate aircraft” means, to use, navigate or pilot aircraft in the 
airspace over this state or upon an airport inside this state;

(12) "public aircraft" means an aircraft used exclusively in the gov­
ernmental service of the United States and the state government;

(13) "cargo” means goods carried by an airline that are carried under 
an agreement between the shipper and the airline other than a passen­
ger ticket, tha t are accepted, carried and handled separately from 
passenger baggage, and tha t are delivered to a location other than a 
baggage claim area; "cargo” does not include goods carried by an 
airline as baggage, whether belly-loaded or hand-carried and whether 
accompanied or unaccompanied by a passenger;

(14) "international airport” means an international airport owned 
and operated by the state. (§ 1 ch 123 SLA 1949; am S 53 ch 127 SLA 
1974; am Executive Order No. 39, § 11 (1977); am § 4 ch 111 S L A  
1982)

E ffe c t  o f  a m e n d m e n ts .  — T h e  1982 
um endm en i, effective J u n e  15. 1982, 
added p a rag ra p h s  t l3 )  an d  (14).

Sec. 02.

Repealec

E d ito r ’s n- 
derived from

Sec. 02.: 
aircraft in 
28.35.030, 
in a care lei 
of another, 
aircraft in • 
the operath 
safe operat 
governing ;

(b) Nope 
passenger \ Q 
or habit-for I

(c) No pe Ej 
such an alti I  
or a beach > I

(d) The p I  
take off if t) I  
surfaces of l|] 
formance oi 
1949; am 1}

E ffe c t o f  ai 
am endm en t sui 
23.35.030" for

Sec, 02.3 
of this chupt 
ishable by a 
of a violatio; 
accordance v 
SLA 1982)

E ffe c t o f  n r  
um endm en t ndn



National Transportation Safety Board
B u r e a u  F i e l d  O p e r a t i o n s  
A n c h o r a g e  F i e l d  O f f i c e  
701 C S t r e e t ,  B o x  11 
A n c h o r a g e ,  A l a s k a  9 9513

M a r c h  1, 1984

M a r k  H a n l e y
% T e r r y  M a r t i n
P o u c h  V, C a p i t o l  B u i l d i n g
J u n e a u ,  A l a s k a  99811

D e a r  Mr. H a n l e y :

P u r s u a n t  to o u r  t e l e p h o n e  c o n v e r s a t i o n  y o u  w i l l  f i n d  e n c l o s e d  
a l i s t  of t h e  p a r t i c u l a r  F e d e r a l  A v i a t i o n  R e g u l a t i o n  P a r t  N u m b e r  
a n d  a b r i e f  d e s c r i p t i o n  o f  e a c h  w h i c h  d o e s  n o t  a p p l y  t o  " p u b l i c  
us e "  a i r c r a f t .  P a r t i c u l a r  a t t e n t i o n  m u s t  be  p a i d  to T i t l e  14 
C o d e  of F e d e r a l  R e g u l a t i o n s  P a r t  1, tw h i c h  d e f i n e s  "c i v i l  a i r c r a f t "  
a n d  " p u b l i c  a i r c r a f t " .

T h e  t e r m  " c i v i l  a i r c r a f t "  is s t r a t e g i c a l l y  u s e d  t h r o u g h o u t  
t h e  r e g u l a t i o n s  w h i c h  a l l o w s  s u c h  a i r c r a f t  to  per. jrm a c t s  w i t h o u t  
r e p e r c u s s i o n  f r o m  a f e d e r a l  v i e w p o i n t .

A s  y o u  r e a d  t h r o u g h  the b r i e f  d e s c r i p t i o n s  y o u  w i l l  r e a l i z e  
th e  m a g n i t u d e  of t h e  p o s s i b l e  r a m i f i c a t i o n s  s h o u l d  t h e s e  r e g u l a­
t i o n s  be s t r e t c h e d  to t h e i r  u l t i m a t e  d e f i n i t i o n .

e n d s  

F A R  P a r t  N o s
T i t l e  49, P a r t  830, 2 cys
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61.3 C e r t i f i c a t e  r e q u i r e m e n t s :  A  p i l o t  c e r t i f i c a t e  is n o t  n e e d e d ,
n o r  an . i n s t r u m e n t  r a t i n g ;  h o w e v e r ,  a m e d i c a l  c e r t i f i c a t e  is 
r e q u i r e d .

91.5 P a r a  b,l. P r e f l i g h t  a c t i o n  - A  p u b l i c  a i r c r a f t  is n o t  r e q u i r e d  
t o  c o m p u t e  l a n d i n g  a n d  t a k e o f f  d i s t a n c e s .

P a r a  b,2. D o e s  n o t  n e e d  o t h e r  r e l i a b l e  i n f o r m a t i o n  s u c h  as 
a i r c r a f t  p e r f o r m a n c e  u n d e r  e x p e c t e d  v a l u e s  of a i r p o r t  e l e v a t i o n  
a n d  r u n w a y  slope, a i r c r a f t  g r o s s  w e i g h t ,  a n d  v/ind a n d  t e m p e r a t u r e .

91.6 C a t e g o r y  II a n d  III O p e r a t i o n s

P a r a  a,l. P u b l i c  a i r c r a f t  d o e s  n o t  n e e d  s p e c i a l  a u t h o r i z a t i o n s  
to u s e  c a t e g o r y  II or  III o p e r a t i o n s .

91.7 F l i g h t  C r e w m e m b e r s  at S t a t i o n s

P a r a  b. D o e s  n o t  n e e d  to k e e p  che s h o u l d e r  h a r n e s s  f a s t e n e d  j
w h i l e  at  t h i s  d u t y  s t ation. (

9 1 .11 L i q u o r  a n d  D r u g s

P c r a  a. S t a t e s  c i v i l  a i r c r a f t  w h i c h  r e n d e r s  t h i s  e n t i e r e  p a r t  
u s e l e s s  for p u b l i c  a i r c r a f t .  A  p i l o t  of  a p u b l i c  a i r c r a f t  m a y
d r i n k  a n d  f l y  w i t h  less t h a n  t h e  r e q u i r e d  e i g h t  hours; m a y
f l y  w h i l e  i n t o x i c a t e d ;  m a y  fly u n d e r  the i n f l u e n c e  o f  a n y  dr u g s ;  
b e  p r e s c r i b e d  by  a d o c t o r  or s e l f  p r e s c r i b e d ,  a n d  m a y  c a r r y  
i n t o x i c a t e d  p a s s e n g e r s  i n d i s c r i m i n a t e l y .

91.12 C a r r i a g e  o f  n a r c o t i c  d r u g s ,  m a r i j u a n a ,  a n d  d e p r e s s a n t s  or 
s t i m u l a n t  d r u g  s u b s t a n c e s .

P a r a  a. A  p u b l i c  a i r c r a f t  c a n  c a r r y  t h e  a b o v e  l i s t e d  s u b s t a n c e s  j
i n d i s c r i m i n a t e l y  w i t h o u t  v i o l a t i n g  t h e  FARs.

9 1 .13 D r o p p i n g  O b j e c t s .

A  p u b l i c  a i r c r a f t  s h o u l d  t h e y  d e s i r e  c a n  d r o p  o b j e c t s  so as to 
c r e a t e  a h a z a r d  to p e r s o n s  o r  p r o p e r t y  a n d  n o t  be in v i o l a t i o n  
o f  t h e  FARs.

91.14 U s e  of S a f e t y  B e l t s  J

P a r a  a, 1. P i l o t - i n - c o m m a n d  d o e s  n o t  n e e d  to e n s u r e  t h a t  e a c h  
p a s s e n g e r  w a s  b r i e f e d  o n  h o w  to  f a s t e n  a n d  u n f a s t e n  the s e a t b e l t .



P a r a  a.- 2. D o e s  n o t  n e e d  to n o t i f y  t h e  p a s s e n g e r s  to f a s t e n  
t h e i r  s e a tbelts.

P a r a  a, 3. D o e s  n o t  n e e d  to e n s u r e  t h a t  e a c h  p e r s o n  o c c u p i e s  
a s e a t  ,or b e r t h  w i t h  a s e a t b l e t  s e c u r e d  a b o u t  them.

9 1 . 2 1  F l i g h t  I n s t r u c t i o n  - S i m u l a t e d  I n s t r u m e n t  F l i g h t  a n d  C e r t a i n  
F l i g h t  Test.

P a r a  a. U n d e r  t h i s  p a r t  a p u b l i c  a i r c r a f t  d o e s  n o t  n e e d  d u a l  
f l i g h t  c o n t r o l s  for f l i g h t  i n s t r u c t i o n .

9 1 .22 F u e l  R e q u i r e m e n t s  F o r  F l i g h t  in I F R  C o n d i t i o n s .

P a r a  a. P u b l i c  a i r c r a f t  d o  n o t  n e e d  t h e  r e q u i r e d  45 I F R  fuel 
r e s e r v e .

91.25 V O R  E q u i p m e n t  C h e c k  f o r  I F R  O p e r a t i o n s .

P a r a  a. P u b l i c  a i r c r a f t  a r e  n o t  r e q u i r e d  to p e r f o r m  a V C R  
o p e r a t i o n a l  c h e c k  w i t h i n  t h e  p r o c e e d i n g  30 d a y s  for a f l i g h t  
u n d e r  I F R  rules.

9 1 .27 C i v i l  A i r c r a f t  - C e r t i f i c a t i o n s  R e q u i r e d  F o r  P u b l i c  A i r c r a f t  
N o n e  as the t i t l e  of th i s  P a r t  im p l i e s .

9 1 . 2 9  C i v i l  A i r c r a f t  A i r w o r t h i n e s s

A  p u b l i c  a i r c r a f t  d o e s  not n e e d  to be in an a i r w o r t h y  c o n d i t i o n  
as the t i t l e  of th i s  P a r t  implies.

9 1 . 3 0  I n o p e r a b l e  I n s t r u m e n t  A n d  E q u i p m e n t  F o r  M u l t i - e n g i n e  A i r c r a f t .

A  p u b l i c  a i r c r a f t  d o e s  n o t  n e e d  an a p p r o v e d  m i n i m u m  e q u i p m e n t  list.

9 1 . 3 1  C i v i l  A i r c r a f t  O p e r a t i n g  L i m i t a t i o n s  on  M a r k i n g  R e q u i r e m e n t s .

A s  the t i t l e  implies, a p u b l i c  a i r c r a f t  d o e s  n o t  h a v e  to r e m a i n  
w i t h i n  the a p p r o v e d  o p e r a t i n g  l i m i t a t i o n s  o r  the m a r k i n g  r e­
q u i r e m e n t s  as o u t l i n e d  by the a p p r o p r i a t e  m a n u a l s .

9 1 .32 S u p p l e m e n t a l  O x y g e n

U n d e r  this ,>art a p u b l i c  a i r c r a f t  d o e s  n o t  :ieeu o x y g e n .

9 1 .33 P o w e r e d  C i v i l  A i r c r a f t  W i t h  S t a n d a r d  C a t e g o r y  U.S. A i r w o r t h i n e s s  
C e r t i f i c a t e s ;  I n s t r u m e n t  a n d  E q u i p m e n t  R e q u i r e m e n t s .

T h i s  e n t i r e  s ection, a s  t h e  t i t l e  i m p l i e s ,  v i n d i c a t e s  a l l  p u b l i c  
a i r c r a f t  from its r e q u i r e m e n t s .  R e m e m b e r  th a t  in a p r e v i o u s  
p a r t  of this r e g u l a t i o n ,  p u b l i c  a i r c r a f t  d o  n o t  n e e d  a n  a i r­
w o r t h i n e s s  c e r t i f i c a t e  to b e g i n  with.



91.34 C a t e g o r y  II M a n u a l

9 1 . 5 1  A l t i t u d e  A l e r t i n g  S y s t e m  or D e v ice; T u r b o - j e t  P o w e r e d  C i v i l  
A i r p l a n e s .

t
A g a i n  a p u b l i c  t u r b o - j e t  p o w e r e d  a i r p l a n e  n e e d  n o t  c o m p l y .

9 1 .52 E m e r g e n c y  L o c a t o r  T r a n s m i t t e r s

P a r a  a. A  p u b l i c  a i r c r a f t  d o e s  not n e e d  to  c a r r y  an e m e r g e n c y  
l o c a t o r  beacon.

•All of  t h e  a b o v e  p a r t s  are an i n t e r p r e t a t i o n  o f  p a r a g r a p h s  
u s i n g  the t e r m  "c i v i l  a i r c r a f t "  as d e f i n e d  in F A R  P a r t  1, T i t l e  14.
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1/14/89 Date:

The Committee on TRANSPORTATION has h a d  H B  312

"An A c t  e s t a b l i s h i n g  the A l a s k a  R ai l r o a d  C o r p o r a t i o n  to m a n a g e  and 
o p e r a t e  the A l a o k a  Railroad; and p r o v i di n g for an e f f e ct iv e date."

under c o n s i de ra t io n and r e c o m m e n d s :
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HB0512

02255 :
01/13/84
HOUSE
HOUSE BILL NO. 512 by Hayes, Ringstad, Shultz, Abood, Fritz, 

Furnace, Cato, Fuller, Uehling, Bettisworth and Tischer, 

entitled:
"An Act establishing the Alaska Railroad 

Corporation to manage and operate the 

Alaska Railroad; and providing for an 

effective date."' 
was read the first time and referred to the Transportation 

and Finance Committees.

HB0512

03033
03/23/84
HOUSE

The Transportation Committee has had HOUSE BILL NO. 512 
(establishing the Alaska Railroad Corporation to manage arid 
operate the Alaska Railroad; effective date) under con­

sideration, recommends it be replaced with COMMITTEE SUBSTI­
TUTE FOR HOUSE BILL NO. 512 (Transportation) (same title) 

and reports it back as follows: Cato (Chairman), Abood,
Herrmann, Bettisworth, M.W.. Miller and Flood recommend do 
pass; McBride and Davis have no recommendation. A fiscal 

note was attached.
HB 512 was referred to the Finance Committee.
The fiscal note appears in House Journal Supplement No. 113.

The Finance Committee has had HOUSE BILL NO. 512 (establish­
ing the Alaska Railroad Corporation to manage and operate 
the Alaska Railroad; effective date) under consideration, 
recommends it be replaced with COMMITTEE SUBSTITUTE FOR 

HOUSE BILL NO. 512 (Finance)(same title) and reports it 

back as follows: Fritz and Bettisworth recommend do pass;

Adams (Chairman), Grussendorf, Hurlbert, Ward, Martin, 

Duncan and I.indauer have no recommendation; Zharoff signed 

do not pass; Furnace signed "Bad Bill". A new fiscal note 

was uttached.
HB 512 was referred to the Rules Committee for placement on 

the calendar.
The new fiscal note appears in House Journal Supplement No. 

138.


