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SUPPLEMENTAL TESTIMONY OF MATTHEW C. CORDARO,
JOHN A. WEISMANTLE AND EDWARD B. LIEBERMAN ON
BEHALF OF LONG ISLAND LIGHTING COMPANY ON FHASE II
EMERGENCY PLANNING CONTENTIONS 23.D. AND 65

PURPCSE AND SUMMARY OF TESTIMONY

The purpose of this testimony is to analyze the estimates of
(1) evacuation times, (2) frequency of automobile accidents, and
(3) frequency of automobiles running out of gasoline presented in
the direct testimony of Peter A. Polk filed on November 18, 1983.
It demonﬁtrates that the evacuation time estimates of up to 18
hours for evacuation of the full 10-mile EPZ developed by Mr. Polk
are derived from a relatively simplistic model and data base.
Further, it demonstrates that, to the extent that the evacuation
time estimates exceed about 7 1/2 hours, the modeled traffic con-
sists entirely of persons who leave voluntarily from the East End
of Long Island, beyond the EPZ, never enter the EPZ, and do not
materially impede the exit of the population leaving the EPZ. The
population leaving the EPZ exits the boundary in 7 1/2 hours or

less. Secondly, the testimony demonstrates that Mr. Polk's



estimate of the fregquency of accidents is overstated by a factor
of 40 because of an error in the interpretation of the data relied
on by him. Third, it shows that Mr. Polk has overstated the
likelihood that evacuating automobiles will run out of gasoline by
about a factor of three, and that his testimony fails to account
for the presence of multiple refueling tank trucks, each one of
which will be able to assist more cars than Mr. Polk's testimony

hypothesizes will need refueling.
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SUPPLEMENTAL TESTIMONY OF MATTHEW C. CORDARO,
JOHN A. WEISMANTLE AND EDWARD B. LIEBERMAN

ON BEHALF OF LONG ISLAND LIGHTING COMPANY ON PHASE I1I
EMERGENCY PLANNING CONTENTIONS 23.D. AND 65

TESTIMONY

l. Q. Piease state your name and business address.
A. [Cordaro] My name is Matthew C. Cordaro. My business
address is Long Island Lighting Company, 175 0ld Country
Road, Hicksville, New York, 11801.

[Weismantle] My name is John A. Weismantle. My business
address is Long Island Lighting Company, 100 Old Country
Road, Hicksville, New York, 11801.

[Lieberman] My name is Edward B. Lieberman. My business
address is KLD Associates, Incorporated, 300 Broadway,

Huntington Station, New York, 11746.



2.

Q. Please summarize your professional qualifications and your

role in emergency planning for the Shoreham Nuclear Power
Station.

|Cordaro, Weismantle, Lieberman| Our professional quali-
fications and our roles in emergency planning for the
Shoreham Nuclear Power Station are detailed on pages 2 and
3 of our earlier testimony on Contention 65. Those qQuali-
fications and roles have not changed since the preparation

of that testimony.

. Could you briefly summarize the purpose of this supplemen=-

tal testimony?

[Cordaro, Weismantle, Lieberman]| This testimony has two
basic purposes. First, it will review the inputs, model-
ing methodology and results of the traific evacuation time
estimates presented in the direct testimony of Peter A.
Polk on behalf of Suffolk County, dated November 18, 1983
(hereinafter "Polk Testimony"). Second, it will review
the estimates presented in the Polk Testimony of the fre-
quency of occurrence of automobile accidents and of auto-
mebiles running ocut of gasoline during an assumed evacua-
tion of the entire Shcreham EPZ. The bases for this
testimony include, primarily, review of detailed computer
printouts, maps and other documents provided by Suffolk
County at LILCO's request pursuant to this Board's Orders
of December 12 (Tr. 1289-90) and December 23, 1983, the



deposition of Mr. Polk on January 6, 1984, and documents

received earlier in discovery and the general literature.

. What conclusions have you reached regarding those aspects

of Mr. Polk's testimony reviewed by you?
[Cordaro, Weismantle, Lieberman] With respect to the
evacuation time estimates, we concluded generally as fol-
lows: First, the input data to the PRC model used by Mr.
Polk are roughly comparable to those used in the KLD model
analyses performed by Edward Lieberman for LILCO, with one
exception. Unlike Mr. Lieberman's analyses for LILCO,
which utilize evacuation of an approximately 10-mile EPZ
as a base case but also evaluate varying degrees of volun-
tary evacuation from beyond the EPZ boundary as alternate
cases, Mr. Polk's analyses always presume evacuation from
of the entire East End of Long Island, and of population
elsewhere out to a range of 20 miles. However, by
detailed analysis of computer printouts and materials
obtained on discovery it is possible to distinguish Mr.
Polk's treatment of the evacuation process for persons
leaving the EPZ from that of voluntary evacuees from
beyond it.

Second, as to models, the PRC model used in Mr. Polk's
analysis is in many respects, particularly in its treat-

ment of evacuation routes as separate and unconnected



roads rather than a part of a highway network and its

failure to account for many physical realities along evac-

uation roadways, a simpler and less flexible model than

the KLD model used by Mr Lieberman. As a result, while
it does not necessarily yield "incorrect" results for any
given case, one cannot place the same degree of confidence
in the accuracy of those results as one can in results
obtained from the KLD model.

Third, despite the differences in models, the results
yielded by them are remarkably similar when one evaluates
the time it takes persons originating from within the EPZ
to reach its boundary. As is explained more fully below,
detailed analysis of the computer printouts and other doc-
uments provided by the County reveals that the last vehi-

cle leaving from within the EPZ reaches its boundary,

using Mr. Polk's model and data, at about 7 hours 30
minutes after the sta:rt of a full 10-mile EPZ evacuation,
assuming summer population, normal weather, no special
traffic controls, and voluntary evacuation by persons ori-
ginating outside the EPZ. This is virtually identical to
the time calculated by Mr. Lieberman using the KLD model
== 7 hours 35 minutes -~ for the last car to reach the EP2
boundary from within under virtually the same conditions

(summer population, normal weather, normal traffic



controls (an "uncontrolled" case), 50% shadow outside the
EPZ). The much longer times reported by Mr. Folk on the
Sunrise Highway and the Long Island Expressway along or
near the EPZ boundary =~ 17 and 18 hours respectively ==
are entirely attributable to, and entirely composed of,
voluntary evacuees coming from the East End and the south
shore, from outside the EPZ, never entering the EPZ, and
never coming closer to Shoreham than the EPZ boundary. To
put it another way, no person modeled by Mr. Polk as evac-
uating from within the EPZ reaches its boundary more than
7 hours 30 minutes after the start of the evacuation.
Thus, properly analyzed, the PRC modeling results done by
Mr. Polk corroborate, rather than dispute, the more de-
tailed analyses done by Mr. Lieberman using the KLD model.
With respect to the frequency of occurrence of acci=-
dents during an evacuation, Mr. Polk's estimate stems from
a serious misreading of the traffic engineering handbook
on which he relies. Accident frequency is not simply a
function of automobile speed, as is asserted by Mr. Polk,

but of automcbile speed relative to that of the prevailing

traffic. Failure to account for this fact has produced an
estimate which is excessive by a factor of approximately

40.



With respect to the frequency of automobiles running
out of gasoline, Mr. Polk's eztimate of 277 is overstated
for two principal reasons: first, Mr. Polk's estimate
does not account for the improved mileage efficiency of a
1985 fleet of automobiles, and second, Mr. Polk's estimate
rests on a data manipulation error. The result is about a
threefold overestimate of cars running out cf gas: the
proper number, using Mr. Polk's methodology, is approxi-
mately 96 cars. Even those present no difficulty, since
LILCO will have fuel trucks dispersed at 7 locations, each
of which can provide 3 gallons of gascline to more than

400 cars, i.e., to more cars than Mr. Polk's uncorrected

estimate assumes will run out of gasoline i1 the entire
EP2.
Those are the summary results of the reviews performed

in this testimony.

. Could you briefly describe and compare the input data used

in LILCO's and Suffolk County's evacuation time estimates?
[Lieperrman] The DYNEV model used in LILCO's analyzes and
the EVACPLAN model used in Suffolk County's analyses
regquire very different types of input data. As discussed
on pages 25 and 26 of the November 18, 1903 testimony cf
this panel on Contention 65, the DYNEV system utilizes a

large body of input information designed to reflect as
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The capacities used in LILCO's analyses
for roadways common to both analyses are
similar to, or 1ower than, those assumed
in Suffolk County's analyses. (A
detailed comparison of these capacities
is attached to this testimony as Attach-
ment 1). In most cases, the lower
capacities used in LILCO's analyses re-
sult from the consideration of traffic
control devices that limit the otherwise
free flow of traffic.

LILCO's analyses are premised on a
summertime population of 160,000 in 1985;
Mr. Polk's analyses assume a population
of 169,000.1/ LILCO's analyses assume
100% of this EPZ population will evacuate
if ordered to do so; Mr. Polk's analyses
assume 80% will evacuate.

ses assume a vehicle occu-
approximately 3.0 petsonsf
an evacuation; Mr. Polk's
assume a vehicle occupancy rate
summer and 2.7 in winter.

Given the input data described in items 2
and 3, LILCO's analyses assume approxi=-
mately 53,000 vehicles would seek to
evacuate the EPZ; Mr. Polk's ana‘yses
assume approximately 48,000 vehicle
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purpose of this testimony to compare the evacuation time
estimates produced by - and Suffolk County's l*ses

the population value use Mr. Polk's analyses was chosen for
comparative purposes.
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latter distributions were shown to be virtually identical
to those used in KLD's modeling analyses (see Figures 1
and 3 of Attachment 10 to this panel's earlier testimony
on Contention 65). Thus, the trip gereration distribution
used in Mr. Polk's analyses is shorter than that used in
LILCO's.

The QUEUE module is designed *o simulate traffic flow
on an evacuation roadway network. The primary inputs to
this model are the major evacuation routes, their sub-
routes, and key intersections on those routes and sub-
rouées; the population entering at each intersection on
these routes and subroutes; the joint probability distri-
bution from the EVACURVE module; and roadway capacities.
The QUEUE module simulates traffic flow by first assigning
four legs of traffic to each intersection (leg 1 repre-
sents traffic entering the intersection along the evacua-
tion route being modeled, legs 2 and 4 represent traffic
entering the system from side streets, and leg 3. repre-
sents traffic leaving the intersection along the evacua-
tion route). The model then moves the traffic at discrete
time intervals (in this case 15 minutes) according to
available roadway capacities and to the existence of
queues. Traffic gueues are discharged at rates propor-

tional to their magnitude and roadway capacity.



From this rather abbreviated description of each model,
it can be seen that a major difference between the two
models invol§es network continuity. The DYNEV system per-
mits the modeling of an entire evacuation network includ-
ing roads linking majcr evacuation routes. This permits
cars to be routed, either by design or by individual
choice, on an extremely large and diverse number of possi-
ble paths. By comparison, the EVACPLAN model does not
provide this flexibility. Since only one departure path
is permitted from each intersection, and that path is
along ‘the route being modeled, thers is no linking of
major evacuation routes. As applied in Mr. Polk s analy-
sis, the EVACPLAN model's continuity was restricted even
further since the designated subroutes were not linked to
the major evacuation routes for modeling purposes. In
other words, while the subroutes were modeled indepen-
dently, the flow of traffic from the last intersection of
the subroute was not fed into the appropriate intersection
on the main evacuation route. Instead, when the main
evacuation route was modeled, loading was performed as
though the subroutes did not exist. Thus, for all intents
and purposes, the analyses presented in Mr. Polk's testi-

mony evacuate traffic on four unconnected routes.



rence in the way each model was
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evacuated, presumably because the evacua-
tion of these people would have no effect
on the evacuation times for people within
a 10-mile EP2

In each subregion, varying percentages
residents were assumed to evacuate.

Within 10 miles of Shoreham (Subregion
1), 80% of the people were assumed to
evacuate; 54-63% of the people from 10 to
20 miles from the plant (Subregions 2 to
7) were assumed to evacuate; and 489 of
those more than 20 miles to the east of
the plant (Subregion 9) were assumed to
evacuate.z2/

All evacuees were as one of four
major evacuation rou : ericho
Turnpike, Route 3e/, ;slaud
Expressway (LIE) or the Sunrise Highway.
In addition, major evacuation routes were
further detailed through the use of
subroutes: one subroute was specified
for Rcu*e 347; two for the LIE; and three
for the Sunrise Highway. The major evac-
uation routes and subroutes, and each of
the intersections at which traffic flow
(i.e., the existence of Qqueues) is mod-
eled are shown in Attachment 2 hereto

The assignment of evacuees to major evac-

11 - o - - 11 - =13 11 » -
uation routes or subroutes was made by a

uter results prese"ted in Mr. Polk's testimony as-
the population to the east of the EPZ and 5
.-

to the west of the EPZ wvoluntarily evacuate.
about the consistency of these values with
presented on page 33 of the November 198Z PRC
Vcov-"eec report at his deposition, Mr. Polk could not expiain
the difference. Polk Deposition Tr. 28. Subsequently, on
anuary 12, 1984, LILCO was provided w copies of revised
evacuation time timates based on 54% v untary evacuation
from the east ' from the wect e new evacuation time
estimates are 1 - o ¢! presented in M
olk's testimony, with v ) ime to clear roadways
of less than one hour. J ] bb 7iat fovm of the re-
sults that were provided imon 7 be based
on the computer analyses
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planner at PRC Voorhees, without the
assistance of a traffic assignment model.
A primary criterion in this assignment
was that voluntary evacuees from outside
the EPZ would not be assigned to evacua-
tion routes that entered the EPZ. People
were restricted to following, and not to
deviating from, the major evacuation path
chosen for them.

5. The 18-hour summer evacuation time esti-
mate was the result of lengthy delays at
the intersection of the LIE and Horse
Block Road, which lies just beyond the
southwest corner of the EPZ (Intersection
© on the LIE on Attachment 2), and a.ong
the Sunrise Highway (Intersections 7
through 12 on the Sunrise Highway on
Attachment 2). The intersection of the
LIE and Horse Block Road also constrained
the evacuation time estimate for winter.

In order to analyze the evacuation time estimates pres-
ented in Mr. Polk's testimony, it is necessary to under-
stand where traffic entering any given intersection is
coming from. This could not be discerned from the attach-
ments to the Polk Testimony, but can be from the detailed
computer listings provided on discovery pursuant to this
Board's discovery order of December 12, 1983. Those
listings, which show the extent of traffic entering and
exiting each modeled intersection on each leg to it, have
been summarized and reformatted for convenience on Attach-
ment 3 to this Supplemental Testimony. Using these refor-

matted listings, it can be readily seen that the long

queues and lengthy clearing times both at the intersection



of the LIE and Horse Block Road and on tl unrise Highway
rely by and consist enti f voluntary
outside the EPZ who never enter the EPZ.
intersection of the LIE and Horse Block
is caused by ¢ that originates near the south-
ern shore of Long | (see southern subroute of LIE
cuation route on Attachment 2), beyond the 10-mile EPZ.
traffic proceeds westbound on the Montauk Highway
until it reaches Horse Block Rocad (Intersection 6 on
bitrarily and inexplicably

Block Road and interse

ck Road, Intersection
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and does not affect traffic exiting the EPZ (see Attach-
ment 3, LIE, Intersection 6 (leg 2)).

The delays on the Sunrise Highway are likewise caused
by the assumed voluntary evacuation of perscns from the
two forks of eastern Long Island, particularly the South-
ern Fork, beginning entirely beyond the 10-mile EPZ (see
Sunrise Highway evacuation route on Attachment 2). In
Suffolk County's analyses it is assumed that people from
as far east as Montauk Point will seek to evacuate. CGCiven
the relatively large populations in these areas in the
summer and the limited roadway capacities of the Sunrise
Highway in the East Hampton and Southhampton areas, sub-
stantial delays result beginning at locations 20 to 30
miles east of the Shoreham plant (see Attachment 3, Sun-
rise Highway, Intersections 1, 2 and 3). These delays
cause some voluntary evacuees to arrive at the southern
boundary of the EPZ (Intersection 7 on the Sunrise Highway
route) as late as 15 hours after the order to evacuate.

As with the LIE evacuation route, detailed analysis of Mr.
Polk's modeling shows that all EPZ residents who travel
south and e#it the EPZ at the Sunrise Highway (i.e., at
Intersections 8 and 9) reach the Sunrise Highway no later
than 2 hours 30 minutes. Though their progress is slow

thereafter, given the assumption that over half of the



people from the East End are evacuating, it may be readily

a review of the queue length and discharge
the Sunrise Highway

Intersection ) Sunrise Highway, beyond the end of

its run as an EPZ boundary, by 6 hours. Even this esti-

mate ignores the fact that once persons are on the

Highway they are beyond the EPZ.

What is the proper W for consideration of persons

who are not within ' the time of an evacuation

recommendation, bu ss evacuate voluntarily

without ever en ]

[Cordaro, Weismantle, man] NUREG-0654,

T = + e < 4 ! - 11 &~ 4 -

into the Commission's regulations at

vides for the use of an eme.gency planning zone approxi=-

mately 10 s radius. Two of the reascns underlying

provisi are pertinent here. ; 11 1 P2
covers an ar large enough to encompass ( of
the vast majority of realistic lcipatable accidents
at a commercial reactor. Second, the logistic and support
base adequate to provide emergency services within a 10-
mile zone are generally considered to be substantial
enough to be expandable, ad hoc, to address limited emer-

NUREG-0654 as

an EPZ is so defined
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that plans which provide for protection of the population
within it are an acceptable basis for emergency prepared-
ness. It follows that the primary reason for considering
popuiaticns outside the EPZ in the development of emergen-
cy plans pursuant to the Commission's regulations is to
determine whetner they affect the feasibility of imple-
menting planning measures for persons within the EPZ.

The analyses presented in this testimony confirm what
has been shown

in our earlier testimony on

evacuation

time
estimates: the voluntary evacuation of populations from

beyond the EPZ does not material

=

y affect the evacuation
estimates for residents, and the extent of that effect,
such as it is, is determinable.

Suffolk County's evacuation time estimate argument is
pivoted not on the movement of the persons living within
the EPZ =-- those sought to be protected by the Commis-
sion's regulations -- but on the movement of persons liv=-
ing beyond the EPZ and not entering it. This is inconsis-
tent with the Commission's regulations, as outlined above.
It is also bad planning: if one were to accept the Coun-
ty's estimate of 18 hours to evacuate the 10-mile EPZ as

the basis for protective actions rather than the appropri-

ate range of about 5 to 7 hours, it would not conduce to

the most accurate and therefore most effective development




of protective actions in the event of an accident.3/

Thus, both from a regulatory standpoint and from a
planning standpoint, the County's proposal that evacuation
time estimates for the 10-mile EPZ turn on the travel
times of voluntary traffic which (1) originates outside
t..e EPZ, (2) never enters it, and (3) does not materially
impede the exodus of population from within the EPZ, is
not useful.

What would be the evacuation time estimates produced by
Mr. Polk's analyses if the evacuation of the EPZ is used
as the criterion for determining evacuation time?
[Lieberman] From the detailed computer printouts provided
in response to LILCO's discovery request, it is possible
to produce an evacuation time estimate for the people
evacuating from Subregion 1, which is roughly analogous to
the Shoreham EPZ. A review of Attachment 2 indicates that
each of the four major evacuation routes carries people
from within the EPZ to beyond its boundaries. In addi-

tion, the Route 25 subroute of Route 347 also carries
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people from within the EPZ. This subroute does not merge

with Route 347 until roughly 8 miles west of the EPZ;

therefcre it should be considered as a separate evacuation
route in determining the time needed to evacuate the EPZ.

The method used to determine the evacuation time for
the EPZ, using each of the five routes just listed was as
follows:

dextl-y from the input data provided by
olk County all intersections at which
£fic from Subregion 1 enters an evacu-
on route. These are: (1) Intersec-
ion 1 for the Jericho Turnpike;
(2) Intersections 1, 2 and 3 (only leg 2)
for Route 25; (3) Intersections 1 and 2
for Route 347; ( ntersections 1
through 5 » [E, as well as all
three intersecti on the North William
Floyd Parkway subroute and Intersection 7
on the unnamed subroute that uses the
Montauk Highway and Horse Block Road; and
(5) Legs 2 and 4 of Intersections 8 and ©
on the Sunrise Highway a"d
Intersection 2 of ti
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The evacuation time needed to clear the
subregion of interest, in this case
Subregion 1, is defined as the longest
time for any intersection or legq.

An examination of the time histories shows that the
entire evacuation of Subregion 1 can be accomplished in
approximately 7 hours 30 minutes in summer and 6 hours 45
minutes in the winter, notwithstanding the assumed exis-
tence of evacuation beyond it. In both cases, the lim-

oint is ct the LIE and the William
approximately an

han any other area in the EPZ. The
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#illiam Floyd Parkway
rave been eliminated. First,
miles to the east and southeast of
the Shoreham plant could be assigned to any of the three

intersections of the LI 2, 3) east of the William

Floyd Parkway intersection, rather than going entirely to

the William Floyd Parkway. This reassignment would dis-
tribute demand more efficiently over existing roadway

capacities, and would more rea

how that the intersection of
‘kway southbound onto the Sunrise
traffic illiam Floyd Parkway
30 minutes, or five hours be-
intersection (LIE
the north, cle
jitting in
o enter the LIE would
on the William Floyd
Highway. The re-

sult would b ~ redu e needed to
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How does this evacuation time estimate compare with evacu-
ation time estimates produced by LILCO?

[Weismantle, Lieberman] The assumptions underlying the
Polk Testimony's evacuation time estimates for Subregion

1, not including any reorienting of traffic on the William

Floyd Parkway, most closely resemble those made in the

summer, uncontrolled, 50% shadow run made by LILCO. The

results of this run appear as Case 27 on Attachment 6 to

this panel's earlier testimony ou Contentions 23 and 65
and are further detailed in Attachment 11 to that testi-
mony. The Case 27 results indicate an evacuation time
estimate of 7 hours 35 minutes -- an evacuation time esti-
mate virtually identical to the 7 hour 30 minute estimate
produced by Mr. Polk.

The close agreement between these two analyses may
reflect a trade-off between two oppesing factors. On one
hand PRC's arbitrary and relatively inefficient assignment
of traffic to routes within the EPZ tends to concentrate
traffic on only a portion of the available roadways. This
approach will produce higher estimates of evacuation
travel time than will actually be realized. On the other
hand, the PRC estimates of capacity on some arterials
appear to be somewhet generous (see Attachment 1). These
higher capacities counteract the limited roadway system

used by PRC.



By comparison, KLD's analysis produced i1 :ting patterns
which utilized more roadways =-- i.e., more of the avail-
-oadways network capac than did those of PRC.
the KLD capacity estimates attempted to reflect the
of congested co tions.
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assume that it does. As support, Mr. Polk cites pages 816

and 818 of the Transportation and Traffic Engineering

Handbook. These two pag2s, which are attached along with
other pertinent pages from the handbook as Attachment 4 to
this testimony, contain two curves, Figures 26.1 and 26.2,
which present accident frequencies in terms of travel
speed and variation from mean speed respectively. The
frequency rate of 40,000 acciderts per 100 million vehicle
miles used as the basis for Mr. Polk's accident calcula-
tions is taken from Figure 26.1 alone assuming a travel
speed of 15 miles per hour.

A closer examination of Figure 26.1 in context with
Figu.e 26.2 and the accompanying text reveals that Figure
26.1 cannot be used in this manner. On page 815, Figure
26.1 is described as follows:

Figure 26.1, taken from a study made
by the Federal Highway Administration,
reveals some interesting findings regard-
ing accident involvement and speed on
main rural highways, not including free-
ways. Accident-involvement rates are the
highest at very low speeds, are lowest at
about the average speeds, and increase
again at very high speeds. A principal
conclusion is that the more a driver
deviates from the average speed of

traffic, the greater is his or her chance
of being involved in an accident.

An examination of the report cited as the source of Figure
26.1 confirms that Figure 26.1 was premised on an assumed

average speed:
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One of the important findings of this
study is that the greater the differen-
tial in speed of a driver and his vehicle
from the average speed of all traffic,
the greater the chance of that driver
being involved in an accident. For exam-
ple, a driver traveling at 40 or 80 miles
per hour in relation to an average speed
of 60 miles per hour for all traffic has
a substantially greater chance of being
involved in ar accident than a driver
traveling at the average speed. But, if
the average travel speed were only 40
miles per hour on a section of highway,
the possibility of a driver being
involved in an accident would be least at
the average travel speed of 40 miles per
hour.

Solomon, "Accidents on Main Rural Highways Related to
Speed, Driver, and Vehicles," U.S. Dept. of Commerce,
Preface (1964).

Since congeséed conditions prevail most of the time
during an evacuation, there will be little deviation from
the mean speed of about 6.5 miles per hour; in other
words, low speeds will be the norm rather than an aberra-
tion from normal free-flow highway speeds. Thus, Figure
26.2, which displays accidents rates as a function of
variation from mean speed, is the figure Mr. Polk should
have used. Assuming a variation of 0 miles per hour,
i.e., a uniform speed of 6.5 miles per hour, then the ac-

cident frequency is only about 100 accidents per 100 mil-

lion vehicle miles, or 1/40 of Mr. Polk's assumed rates.5/

S/ If some cars travel 10 miles per hour faster than the av-
erage speed, i.e., 16.5 miles per hour, there would be little
effect on the expected accident rate.
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Using this correct accident freguency, Mr. Polk's analysis
would predict 3 accidents during an evacuation -- an acci-
dent rate virtually identical to that predicted in this

panel's earlier testimony and consistent with national

accident statistics.

. Does the testimony of other Suffolk County witnesses lend

credence to Mr. Polk's accident estimate?
[Lieberman] No. Testimony filed by Inspector Roberts, et
al. and by Philip Ee¢rr include accident statistics that
are ostensibly designed to support the accident estimate
of Mr. Polk. Neither does.

The testimony of Inspector Roberts, et al. states that
8977 traffic accidents were reported at 126 intersections
in the Sixth Precinct during the year beginning September

1982 (Roberts, e% al. at 66-67). The Sixth Precinct,

which served as the basis for this study, covers an area
that approximates the Shoreham EPZ. The 126 intersections
studied represent intersections along the five major high-
ways within the Sixth Precinct. Thus, the accidents
reported in this testimony can be expected to constitute a
substantial percentage of the accidents that occur within
the EPZ during a given year. If the 977 accidents are
divided by the number of hours in a year -- 8,760 -- an

accident rate of 1 accident approximately every nine hours
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size of that within the EPZ would have 0.6 accidents per

hour or approximately 3 accidents during an evacuation.
Thus, the testimony of Inspector Roberts, et al. and

Mr. Herr contradicts the accident estimate of Mr. Iolk,

and supports KLD's estimates.

. What conclusions have you reached regarding the estimates

of the automcbiles running out of gas contained in Mr.
Polk's testimony?

[Lieberman] Mr. Polk's estimate of the number of cars
likely to run out of gas during an evacuation is over-
stated for a number of reasons. First, the estimate is
premised on a fuel usage rate for idling that comes from a
1976 report (see Polk Testimony at 13 & n.5). This value
overstates fuel consumption for cars that would be hypoth-
esized to evacuate in 1985, because fuel efficiencies have
been improving since 1976. For example, Table 6-4 of the

Transportation and Traffic Engineering Handbook indicates

that U.S. fleet fuel consumption improved 27 percent be-
tween 1975 and 1979. It has continued to improve further
since then.

Second, Table 3 of Mr. Polk's testimony (Polk Testimony
at 16) contains a numerical error in the values presented
in the column headed "Proportion of Vehicles Running Out
of Fuel." This error is most easily seen by examining the

first entry, which relates to cars queuing from O to 30



minutes. )r his ] r. Polk assumes that no car

3t )¢ evacuation with less than one gallon of

asoline, that the fuel usage rate for idling is 0.67 gal-

lons per hour, th ‘'uel consumption is 20 miles per gal-

lon under normal d X and that the average

evacuation trip is 10 m s (Poll 12, 149).
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the exact nature of Mr.
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Making the correction in the values in column 3 just
discussed and using the midpoint of each time interval,
Mr. Polk's analysis would predict that 120 cars would run
out of gas. If improved fuel efficiency values are used,
this value would decrease to 96 vehicles, or about one
third of the 277 vehicles reported in the Polk Testimony.

More importantly, Mr. Polk's estimate fails to take
account of the fuel allocation plan that LERO will employ
during an evacuation. That plan calls for fuel trucks to
be dispersed at 7 locations within or just outside the EPZ
(OFPIP 3.6.3, p. 46b). Each fuel truck will have a fuel
capacity of at least 1250 gallons and will dispense 3 gal-
lons to each vehicle seeking fuel. Thus, 400 cars can be
serviced by each fuel truck =-- a larger number of cars
than Mr. Polk's uncorrected estimate assumes will run out

of gasocline in the entire EPZ.



ROADWAY CAPACITIES
__(Vehicles/hour)

PRC Report
KLD PRC (November
Roadway _ Analyses 1/ Analyses _ 1982) 2

North County Road ' 1200
Route 25A/347 7 1500

Route 25 ; 1500
(Middle Country Road)

Long Island Expressway 5400

Sunrise Highway 3300
(arterial)

3600
(expressway)

The reported capacity is the lowest capacity of a link on
the indicated roadway that appears in Table IV to Appendix
A to the LILCO Transition Plan.

"Preliminary Evacuation Time Estimates for the Shoreham
EPZ," PRC Voorhees, p. 6 (November 1982).
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THROUGHPUT AT INDICATED INTERSECTION - SUMMER ~ JERICHO TURNPIKE

Intersectior 1: Top * Intersection 2: Setauket Iintersection 3: of Harbor
Leg 2 Lleg 4 Leg 3 Leg 1 Leg 2 Leg § Leg 3 Leg 1 Leg 2 Leg 3
Q A Q A Q D A A A Q A Q Q D

32 0
32 7
’l' ’)‘L)
32 40
32 58
32 76
3‘) ()‘)
32 107
32 122
i2 136
32 144
32 41
32 147
32 147
32 147
32 147

147
147

y
87




SUMMER - JERICHO TURNKPIKE

THROUGHPUT AT INDICATED INTERSECTION

intersection 4; Yiliage of Branch
Leg 1 Leg ¢ Leg &4 Lleg 3

A _Q A Q A Q D




THROUGHPUT AT INDICATED INTERSECTION - SUMMER - ROUTE 25 INTO 347

Iintersection 1; Top intersection 2: Coram-Yaphank* intersection 3: Route 83 Area
Leg 1 Leg ¢ Lteg 4 Leg 3 Leg ° Leg 2 Leg &4 Leg 3 Leg ) Leg 2 leg 4 leg 3 -
T | s A Q A Q A Q D A Q A Q A Q D A Q 3 Q A Q D
31:95 39 4 18 0 19 0 64
1:30 0 0 106 0 0 0 50 50 0 16 0 0 O 64 64 6 55 3 60 3 64
1:45 0O 0 170 56 0O 0 50 50 Y 26 0O 0 0 6L 64 us 89 38 8 41 64
2:00 0 0O 151 176 0 0 50 50 ) 23 5 0 0 64 64 91 9 106 86 118 64
. 2:15 0 0 sy 277 g 0 50 50 4 11 ) 0 0 64 64 134 38 164 42 183 64
2:30 0 0N 21 101 0 0 50 50 15 3 ) 0 0 64 64 177 n 181 12 204 64
2:45% 0O 0 3 272 0 0 50 50 8 ] i 0 0 60 69 220 2 17 2 195 64
3:00 0O 0 0 225 0O 0 50 50 259 0 152 0O 176 64
3:15 0O 0O 0 175 0 0 50 288 0 11 0 15% 64
3:20) 0 0 0 125 0 0 S0 317 0 110 0 134 64
3: 45 0O 0 0 s 0 0 50 50 Iu6 0 89 0 113 64
§:00 0 0 0 25 0 0O 25 25 375 0 68 0 ' ¥ 64
4:15 ) 379 0 47 0 ' (1
- i: 30 ) 1%6 0 30 0 L8 ol
§:45 ) 327 0 16 0 26 64
5:00 ) 288 0 6 0 10 64
6:00 ) U8 0 0O 0 ) us8 L]
7:00
8:00
90O
10: 00
11:00
12:00
13:00
- 14:00
15:00
16:00
o 17:00
18: 00




THROUGHPUT AT INDICATED INTERSECTION - SUMMER - ROUTE 25 INTO 347

intersection §; Route 97 Ar=a
Leg 1 Leg 2 Leg & Leg
I ime A 3 Q A qQ D

RA

665

46

190




THROUGHPUT AT INDICATED INTERSECTION - SUMMER ~ ROUTE

intersection 1: Top intersection 2;: Canal and Rt, < inter, 2 Ol fown Road Area

Leg 2 Leg 4 Leg 3 Leg 1 Leg 2 Leg 4§ > Leg 1 ‘ Leg 4§ Leg
A qQ A Q D A Q A Q A Q ) \ Q D
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THROUGHPUT AT INDICATED INTERSECTION - SUMMER - NORTH W!LLIAM FLOYD PARKWAY

> 1

Intersection 2: Route 25 intersect on_ 3: Longwood into Floy¢
Leg 2 Leg 4 Leg 3 Leg 1 Leg 2 Leg & Leg 3
A Q A Q D A Q A Q ¥ Q D




THROUGHPUT AT INDICATED INTI ECTION - SUMMER - LONG ISLAND EXPRESSWAY

Intersect.on 2; Intersection §; Exit 68 Iintersection 5; Exit 66
Leg 1 Leg 2 ] Leg 2 leg 4 lLeg 3 Leg 1 leg 2 Lleg & |

A Q A B i Q A Q A Q D A Q A Q A _q
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THROUGHPUT AT INDICATED INTERSECTION - SUMMER - SUNRISE HIGHWAY

intersection 1;: East Hampton intersection 2: Sheiter Island inter, 3: S.Hampton into Sunrise
lLeg 1 Leg 2 Leg 4 Leg 3 Leg 1 leg 2 Leg 4 Leg 3 Leg 1 Leg 2 Lleg 4 leg 3
A Q Q A Q D Q A Q A Q D { & Q A _Q 0




THROUGHPUT AT INDICATED INTERSECTION - SUMMER - SUNRISE HIGHWAY

Intersection 4: Exit 65 intersection 5; Exit 64 intersection 6:
5

Leg 2 Leg &4 Leg Leg 1 Leg 2 Lleg 4 Leg ] Leg ¢
A Q A Q D A A A Q D A Q

53 J ( 16
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THROUGHPUT AT INDICATED INTERSECTION -~ SUMMER - SUNRISE HIGHWAY

-

Intersection /: Exit 61 inter, 8: Wading River Road** Iintersection 9: Wm, Floyd Ploy**

Leg 1 Leg 2 Lleg 4 Leg 3 Leg 1 Leg 2 Lleg 4 Leg 3 Leg 1 Leg 2 Aleg 4 iLeg 3
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lishment of load limits. Consideration must be given to the
avaiiability of alternative routes, the condition of pavements
and structures on those routes, the economic loss resulting
from additional travel distances, and other factors.

Many junsdictions prohibit all trucks on streets desig-
nated as “parkways’ «r "boulevards.” Such restrictions are
generaliy based on the concept that large, heavy vehicles
create excessive noise and interfere with the pleasure of
driving on facilities that have beer designed with special
emphasis on visval aspects of the rcadway and adjacent
lands. When such restrictions are adopted, provisions must
be made for paraliel arterial street facilities which can be
used by all classes of vehicles

Restrictions on truck loading and unloading auring peak
traffic hours are limited in use to a few large cities with
significant congestion. When such restrictions are under
consideration, studies should be made to determine:

1. The number of truck loading and unloading operations
which take place at various hours of the day in the area
under study
The effect of such operations on street capacity, conges-
tion, and accidents
The operating hours of business firms and other facilities
served by truck loading and unloading operations.

The impact of truck loading restrictions on the cost of
operations of delivery firms.

Provision of off-street loading space for loading and un-
loading operations is a more desirable ' .iethod of alleviating
street traffic problems related to truck operations than special
traffic regulations.

When trucks are prohibited in certain areas, a “truck
route” can be designated to guide commercial vehicles to
the best route around such restrictions. Although suci des-
ignations are not a traffic regulation, the installation of signs
identifying special routes for trucks should be cone only
after study to make certain that the routing is suitable for
safe usage by large commercial vehicles

Speed regulations

Speed regulations and speed limits are intended to sup-
plement motorisis' judgment in determining speeds that are
reasonable and proper for particular weather and roadway
conditions. Speed limits are imposed in order to promote
better traffic flow and reduce accidents. However, if drivers
do not consider speed regulations to be reasonable, the limits
will be disobeyed and lose much of their value. In recent
years, much public attention has been given to the use of
lower speed iimits on highways designed for high-speed
driving as a means of conserving fuel.

Factors affecting speed regulations

Public attitude. Transportation officials receive many
requests for establishing new speed regulations or for al-
tering the value of existing limits. Such requests often reflect
thz opinion that something is wrong with a particular section

of street highway or with the operation of traffic thereon.
A request for a revised speed limit, usually lower than the
limit posted, is sometimes the only immediate solution that
the public can offer. Such requests often are based on the
misconception that almost all motorists will automatically
exceed the posted limit by S or 10 mph and that the only
way to reduce speeds is to reduce the speed limit. Citizens,
acting as individuals or in groups, will frequently request
lower speed limits for their own neighborhood streets than
they, as drivers, would consider reasonable in similar neigh-
borhoods elsewhere.

Public reaction to the imposition of spe~d limits varies.
In 1971, West Germany proposed the imposition of a 100-
kmv/h (62-mph) speed limit on 'wo-lane rural roads where
previously no speed limit had been posted. The purpose was
to redce West Germasy's high accident rate. The general
putlic reaction was one of anger.'* In other instances, speed
limits have been welcomed. In 1973, the United States
adoptzd a national law requiring that no speed limit could
be in excess of S5 mph. This law has been controversial
and a high level of enforcement action has been initiated
in many states to obtain obedience to the limit.

Accident frequency and severity as related to
speed. Various safety campaigns have attempted to per-
suade motorists that speed is the cause of many accidents,
and that if speed can be controlled, accidents will be pre-
vented or reduced. Although excessive speed is often listed
in police accident reports as the cause or major contributing
facior in accidents, the problem can be better described as
dnriving too fast for prevailing conditions

Statistics have generally shown that the imposition of
speed limits will lead to a reduction in the serious injury
rate in urban areas and in the overall accident rate on a
specific highway section

Figure 26.1, taken from a study made by the Federal
Highway Administration, reveals some interesting findings
regarding accident involvement and speed on main rural
highways, not including freeways Accident-involvement
rates are the highest at very low speeds, are lowest at about
the average speeds, and increase again at very high speeds.
A principal conclusion is th=t the more a driver deviates
from the average speed of traffic, the greater is his or her
chance of being involved in an accident.

Effect of environment on speeds. Although much in-
formation directed at the driver involves use of the term
“safe speed.” the term is relative and depends o1 many
conditions and the situation involved. A safe speec in one
location may not be safe in another, and a safe speed at a
specific time at one location may not be safe under other
conditions at the same location

Roadway type and condition. Higher speeds are rela-
tively safer on roadways with high design standards—wide
lanes, absence of sharp curves, adeyuate sight distance, and
clear roadsides—conditions such as exist on freeways. Av-
erage speeds for various kinds of vehicles by highway type

A Sunoert “Speed Limat Irks Goermans,” Chicago Tribume, (6t 1], 197)
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Figure 26.1. Involvement rate by travel speed, day and might
Source: D. Solomon, Accidents on Main Rural Highways Related
to Speed, Driver, and Vehicle, U.S. Department of Commerce,
Bureau of Public Roads, Washington, D.C.. U S. Goverament
Printing Office, 1964, p. |

in the United States are shown in Table 26-5. Roadway
surface conditions are also a significant factor affecting safe
speed, especially surface characteristics that make one sur-
face more slippery than another when wet

Adjacent land use and access. Safe driving sreeds are
also affected significantly by intersecting streets and drive-
ways. Speeds on urban streets tend to be much lower than
on rural highways because of houses, businesses, and other
kinds of development and increased traffic friction

Weather conditions. Weather is also an important fac-
tor affecting safe speed. The most significa:t condition is
the presence of snow and ice on the pavement. Rain and
fog appear to have less influence. Data obtained at selected
sites on California freeways and expressways in both day
and night conditions indicate that the effects of fog on traffic

TABLE 26-5
Average Speeds of Free-Moving Vehicies, and Percen' Eaceeding Various
Speeds by Type of Highway

Aversge Speed
Highway All Vehicles
Syssem (mph) 55 mph 60 mph 65 mph

Percent of Vehicles Exceeding

1973 1974 1975 1973 1974 1975 1973 1974 1975 1973 1974 1978

Rural Interstate 650 576 576 89 &8 9 7
Rural Pimary 571 535 %46 S8 @ 14 b}
Main Rural* 603 553558 0 N 2 6
Rural Secondary 526 495 517 ¥ M v 3
Urban Interstate 570 531 847 S8 LI 3
Udben Pmary 418 422 <26 13 10 1

*Rural Interstate and Rural Pnimary

Soumce: “Ramifications of the £S5 mph Speed Limit,” Institute of Transportation
wungmeers, 1977 '
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flow are not large, mean speeds being reduced only S to 8
moh.'* In extremely dense fogs. of course, traffic may be
slowed to crawl speeds. Even heavy rain does not appear
to have the same influence because sight distance is not
greatly reauced

Establishment of speed limits

The Uniform Vehicle Code'® contains the following pro-
vision

Whenever the (State Highs. ay Commussion) shall determine upon the basi:
of an engineenng and waffic investigation that any maximum speed herein
before set forth is greater or less than is reasonable or safe under the
conditions found to exist at any intersection or other place or upon any
part of the (State) highway system, said (Commission) may determine and
declare a reasonable and safe maximum limit thereat, which shall be ef-
fective when appropnace signs giving notice thereof are erected

Most junisdictions use similar legislation to permit state
or local officials to establish speed regulations at specific
locations. This is usually done on the basis of a traffic
engineering investigation, and the revision usually takes the
ferm of modifying the basic speed limits set by law or
ord'nance. The establishment of the regulations at specific
locations is commonly termed speed zoning.

There are two basic types of speed controls: (1) regulatory
limits that have the effect of law and are enforceatle, and
(2) advisory maximum speed indicaiions that are not en-
forceabie but warn motorists of suggested safe speeds for
specific conditions at a specific location.

Regulatory controls. Speed regulations raay be class-
ified as (1) regulations establisned by legislative acihunty
and genevally applicable throughout the nation, state, or
lozai junisdiction; and (2) zoned speed regulations for spe-
cific locations esiavlished by administrative action on the
basis of engineering studies.

Thers are two basically different types of numerical max-
imum speed limits: (1) an absolute limit, and (2) a prima
facie limit. An absoluze speed limit is a limit above which
it is unlawful to drive regardiess of roadway conditions, the
amonnt of traffic, or other influencing factors. A prima facie
speed is a limit above which drivers are presumed to be
driving unlawfully but where, if charged with a violation,
they may contend that their speed was safe for conditions
existing on the roadway at that time and, therefore, that
they are not guilty of a speed violation. Enforcement offi-
cials prefer tiie absolute limit because it is much zasier to
prove guilt in a court of law.

Advisory controls. Advisory speed signs wam motor-
ists of suggested safe speeds for specific conditions on a
highway. They may be posted in the form of advisory speed
plaies generally used as a supplementary panel with a wam-
ing sign. In some court junsdictions, driving above the

“Kixhway Fog. Natonal Cooperative Highway Research Project Repont 9%
Highway Research Board. Washington, DC ., 1970, p 3

“Uniform Vehicle Code. rev 1968, Nanonal Comminiee on Uniform Traffic Laws
and Ordinances, p 156




TABLE 264
Check Sheet for Speed Zones*

Highway Conditons (Three or More Musi Be Sausfied)

Number of Roadside
Businesses Does Noe
Eaceed
(per mu)

Minimum Length of
Zone Equals or
Exceeds
(m)

Average Distance between
Intersections Equals of
Exceeds
()

{
i

No mun
No mun

No maa
No max

02
02

03
0s
0s

IIITILAR

125
150
S00
1000

6
-
|

wwnwamuumu:

£5¢ Percennle Speed.
(mph)

Laouts of 10-mph Puece
(mph)

Under 22.5
215
8ns
325075
nNs4as
425475
415523
525575
565
625675
67.5 or over

Under 25
11-29
16-34
21-3
26-44
1149
36-34
41-%9
46 64
$1-66
over 35

*lmi, 160 km IR0 mu

Sounce: ITE. Traffic Engineering Handbook. Presvsce-Hall, Englewood Chiffs. N.J., 1965, Fig. 14 2

posted advisory speeds may be admitted as evidence that
the driver was operating in a reckless manner.

Speed limit studies. The establishment of speed limits
must be based on proper engineenng and traffic data. Traffic
officials are often called upon o tesiify in court cases re-
garding speed limits and they must support their testimonies
with data accumiulated prior to the eswablishment of safe
speed limits. This information should be of sufficient quan-
tity and of proper quality to justify the value of the speed
limit.

The following factors should be considered, and appro-
priate data gathered, in establishing speed limitations (see
Table 26-6)

1. Prevailing vehicle speeds
a. 85th percentile speed (the speed below which 85%
of motorists travel)
b. Average test run speeds
¢. Speed distribution data
2. Physical features
a. Design speed
b. Measurable physical features
(1) Maximum comfortable speed on curves
(2) Spacing of intersections
(3) Number of roadside businesses per mile
. Roadway surface characteristics and conditions
(1) Slipperiness of pavement
(2) Roughness of pavement
(3) Presence of transverse dips and bumps

(4) Presence and conditicn of shoulders
(5) Presence and width of median
3. Accident experience
4. Traffic charactenistics and control
. Traffic volumes
. Parking and loading vehicles
. Commercial vehicles
. Tum movements and control
. Traffic signals and other traffic control devices that
affect or are affected by vehicle speeds
f. Vehicle-pedestrian conflicts

In the study of prevailing speeds, observations should
be restricted to those vehicles having at least from 6- to
9.s headways from those ahead and miking no apparent
effort to overtake and pass them. The 85th percentile speed
as determined by speed studies is a principal factor to be
used in the determination of proper speed limits. A graphical
presentation of speed data will usually shew that the 85th
percentile speed value is the point at which spee’ values
become dispersed. Although collecting speed data is highly
satisfactory on streets and highways with mederate to heavy
volumes of traffic, it is difficult to do on lcw-volume roads
because of the time consumed in gathcning the necessary
number of observations. In such cases, trial runs can serve
as a satisfactory substitute

Signing for speed limits. Signing ‘or speed limits
should be consistent with the approprate sections of the
latest edition of the Manual on Uniform Traffic Control
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Devices (used in the United States) or its equivalent in other
countries (see Chapter 23)

Signs for speed limits are erected at varying intervals,
depending on highway type and general location. In urban
areas, speed limit signs are usually erected at intervals not
exceeding 0.5 mi (0.8 km) if the speed limit is 40 mph (65
km/h) or less. On freeways and in rural areas, frequency
of signing varies considerably, with intervals between signs
usually ranging from | to 5 mi (1.6 to 8 km)

Determination of advisory speed indications

Two basically different methods are available for deter-
mining advisory speed limits on horizontal curves: (1) by
trial speed runs with an instruraent-equipped vehicle, or
(2) by offi calculation. Either method is satisfactory, but
field runs to check the office calculations are desirable in
any event.

The trial-speed-runs method involves using a vehicle
equipped with a ball-bank indicator to show the combined
effect of the body roll angle, the centnifugal force angle,
and the superelevation angle. Safe speeds on curves are
indicated by ball-bank readings of 14° for speeds below 20
mph (32 kmv/h), of 12° for speeds between 20 and 35 mph
(56 kmvh), and of 10° for speeds of 35 mph (56 kmvh) and
higher. Also, 10° is safe for 50 mph (80 km/h) and even
60 \aph (96 km/h), but for higher speeds a smaller reading
should be used.

In using the office method for the determination of ad-
visory speeds, the appropriate speed to be indicated may
be calculated from formuias (19.5) or (19.6). Transposing
to solve for the speed, these become

V=VISR( +)

g ——
V=VI2TR(e +
V = maximum speed in mph or kmvh

British units

metnc umts

e = superelevation rate in fUft or m'm
f = side friction factor
R = curve radius in feet or meters

Safe speeds determined by these methods may need to
be modified by other factors. For example, the safe-stopp'ng
sight distance arvund the curve may require a more restric-
tive speed than the curvature itself. In this case, it would
be advisable to post the advisory speed at the lesser speed
(see Chapter 19).

Special problems

Differential limits by kind of vehicle. Some jurisdic-
tions have laws or follow the practice of posting different
speed limits for different kinds of vehicles. Differential lim-
its are most common for (1) passenger cars, (2) trucks, and
(3) buses. Some jurisdictions also post a reduced limit for
towed vehicles, such as trailers, wrecked vehicles, or race
cars. Differential limits are more Jikely to occur on at-grade
rural highways than on freew:ys and urban streets.

818 Transportation and Traffic Engineenng Handbook

The merits of differential speed limits are subject to de-
bate. Proponents contend that reduced speed is desirable for
larger vehicles because their operating charactenstics (e.g.,
stopping distance) are not as good as for passenger cars
Opponents, on the other hand, argue that a differential limat
creates variances in speeds and a hrzardous condition. Such
vanances in speed are apparently undesirable, as evidenced
by the results of studies by the Federal Highway Admin-
istration (see Figure 26.2).

Speed limits for adverse weather conditions. Basic
traffic laws usually require drivers to adjust speed to existing
road conditions. The primary responsibility for accommo-
dating to adverse weather conditions thus rests with the
driver. Nevertheless, some jurisdictions have found it de-
sirable, primarily for safety reasons, to reduce speed limits
at specific locations during adverse weather conditions by
means of signs capable of displaying vancus messages.
Such practice is generally limited to freeways or express-
ways

Variable speed limits by lanes on freeways. In order
to improve the quality and safety of trafiic flow, the use of
different speed limits for various lanes of a highway has
been tried, principally on freeways or expressways. Where
used, the practice is 10 post the higher limits on lanes closer
to the median during peak traffic periods. One study reports
that using changeable speed limit signs duning the off-peak

Figure 26.2. Accident invoivement rate by vanation from mean
speed on study units. SOURCE Ramufications of the 55 mph Spesd
Limit, Commuttee 4M-2, Institute of Transportation Engineers,
Arlington, Va., March 1977
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