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Abstract 

In Thailand, the relaxation of regulations governing the sizes and 

weights of trucks is an important issue. This is because such relaxation 

will potentia lly lead to truck operating cost savings realized by truck 

operators, but i t poss ibly results in the increases of highway geometric, 

pavement , and bridge costs borne directly to the government agencles. 

Consequently, t he most rat ional approach of relaxing such regulations would 

be the one which could efficiently and effectively raise truck productivity 

and simultaneously minimize government investments. This paper is 

organized to present : what Vehicle Weight and Dimension (VWD) regulations 

are and what they do; the rationale of the relaxation of VWD regulations; 

the comparison of governing VWD regulations in Thailand to those in other 

countries; implication to the relaxation of VWD regulations of Thailand; 

and lastly commetary. 

Lecturer, Civil Engineering Department, Faculty of Engineering, 
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1. Introduction 

At t he present, Thai land is experiencing in a rapid growth of the 

ut i lization of heaVie r and larger trucks. This is because the operation of 
heavIer and larger trucks potent ially decreases truck operating costs . 
However , such operation possib ly inc r eases highway geometric, pavement,and 

bridge costs in t erms of both rehab i litation and maintenance costs. The 
issue is t hat whereas truck operators gain the benefits (saving in truck 
oper ating costs ) according to the ut ilization of heavier and larger trucks, 
the government transport agenc ies wi ll be responsible for highway 

geometric, pavement and bridge rehabi litation and maintenance. 

Truck sizes and weights are strongly influenced by the governing 

Vehicle Weight and Dimension ( VWD ) regulations . Lil1 (Lill, 1986) pointed 

out that " .. . Trucks are designed to obtain the most effective use of what 
the size and weight laws permit ." To increase the cubic and/or weight 

payload capacities of trucks which , in turn, enhances truck productivity, 
those VWD regulations must be properly relaxed. This is the major reason 
why t he governing VWD regulations in several countries have been gradually 

changed . 

we i ght 
This paper is 

and dimension 

organized to present the topics of 
( VWD ) regulations are and what they 

what 
do; 

vehicle 

economic 

rationale of the relaxation of VWD regulations; comparison of governing VWD 
regul a ti ons in Tha iland to those in other countries; implication to the 

relaxation of VWD regulations in Thailand; and commentary. 

2. What are Vehicle Weight and Dt.ension (VWD) Regulations? 

VWO regulations are mainly set up as the governmental tool to 

protect highway infrastructures such as vertical and horizontal roadway 
geometry , 

operation 
set t ing 

pavements, and bridges, etc. from rapid deterioration due to the 
of too heavy and too large trucks. However, VWD regulatory 

is also influenced by a number of considerations such as truck 

operational performance ( i.e. off tracking, braking, passing manoeuvres, 
etc.), traffic aspects ( i.e . level of service, roadway capacity, etc.), 

truck safety (i. e . t ruck stability and control and historical accident 
records, etc .} ,environmental impacts ( i.e. vibration, noise, air pollution, 

etc. ) , and public concerns ( i . e. big truck vs small car, etc.). 



38 

VWD regulations generally restrict on t he maximum sizes (height , 

width, and length ) and maximum weights (axle weight and gross vehicle 
weight (GVW» for different types of trucks. These VWD restrictions are the 

principal VWD regulatory elements. Figure 1 shows the influences of the 
principal VWD regulatory elements on dimension and weight characteristics 

of trucks and the distribution of that weight on roadway surface. These 
will, in turn, affect the design of trucks and the quantity of hauled goods. 

,-r 
I 
I r 

I 

Figure 1. What Are VWD Regulations and What They Do 

Source: (Clayton et aI , 1989) 

In addition to the principal VWD regulatory elements, there are a 
number of other VWD regulatory elements (derived from Canadian experiences) 

such as road class (primary vs secondary highways), seasonality (spring 

weight reduction vs winter weight premium), lift axles, inter-vehicle axle 

spacing (axle spread and axle spacing), kingpin-to-rear and behind cab-to­
rear of units, etc., interacting and complicating those principal VWD 

regulatory elements (Nix, 1987). 

3. Bcona.ic Rationale of the Relaxation of VWD Regulations 

The main factor encouraging the use of heavier and larger truck 
combinations is economic improvement . The heavier and larger truck combi-

nations can carry freight at higher payload capacity . 

reduces the operating costs of those truck combinations. 
findings regarding this matter are summarized as follows: 

This, in turn, 

Some relevant 
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Thailand Rxperi~ces 
Leong (Leong, 1985) conducted the study concerning the economic 

consequences of operating trucks of higher gross vehicle weight on highways 

in Thailand . By adopting Highway Design and Maintenance Standard Model 
(HDM) developed by world Bank, the t hree truck scenarios were analysed. 

The first and second truck scenarios were 3-axle ( lO-wheel) straight trucks 
with different load carrying capacities, while the third truck scenario was 
5-axle (18-wheel) tractor semitrailer unit as shown in Figure 2. 

Sing!e-- unll Truc!( 

Tract or Semi-troile-r 

Figure 2. Truck Scenarios 

Source: (Leong, 1985), pp.16 

The first truck scenario was set to operate at the existing maxi­

mum GVW limit of 21 tonnes in Thailand, while the second truck scenario is 
allowed to haul 9.0 tonnes higher. ( from 21.0 to 30.0 tonne limit). In 
addition, the third truck scenario is set to carry 3.6 toones higher com-
paring 

37.4 to 

to the GVW limits presently governing this truck scenario. (from 

41 . 0 tonne limit). 

Leong (Leong, 1985) found that for each of truck scenarios, the 

truck operating costs and total transportation costs decreased when 
increasing the allowable GVW limits governing that truck. He recommended 

that ..... There is economic justification for raising the legal load limit 



-:- r- orn - De -.: l-rne t r: c ann e:rass e': cle mass tha ~ is current 1 y i n force _D 

"ha:.. ~anc " ~eong 11.80 ed JU-' tnat to trans port the gl yen amount 

,mmOCl:" 1 es • rUCKS would :,e more product i ve t han a greater 

-'::ani;tdial1 &xper ...I.ence::; 

_ ung'ooonK n;,. Klungbvonkrong ~ 989) conducted t he analys l s of 
- r ue)..: )Decat: lng "':,)St5 ,. n Canada 1986 based on the report en t 1 t i ed 

Overatl ng ~osts ~",-rucks in vanada 1986" (Motor Carrier Branch , 1986 i 

prepared by TRIMAC Consulting Serv i ces Ltd . The TRlMAC Costs medel has been 

used to determine t he truck operat ing costs and truck rates in Canada on a 

biennia l basls . 

The Manitoba bulk- payload base-cas e costs in 1986 were examined. 

These cos ts potentially reflect a median t ruck condit ion in Manitoba. The 

t hree t yplcal t r uck types det ermined were the 2-ax l e straight truck , the 

s tandard 5-axle tractor-semitrailer,and 7- (8- ) axle (A-train ) double-trai ler 
units. The characteristics of the three typical truck types are given i n 

Tab Ie 1. 

Table 1 The Characteristics of the Three Typical Truck Types i n Manitoba 

~ c:::;Q l.l_ -~ 
2-Axle Standard 5-Axle 7/8 Axle Tractor 

Dual ROA( Wheel Tf actor Double--Trailer 
SlHUghl Truck Semi,Trailor (A'Train) 

Combination Combination 

VEHICLE CHARACTERISTICS 

Maximum Weight on Steering Axle 5500 5500 5500 
(kg) 

Maximum Weight on Single Axle 9100 9 100 9100 
(kg) 

Maximum Woight on Tandom Axle NJA 16000 16000 
(kg) 

Maximum Oro .. Vehicle Weight 14600 37500 56500 
(kg) 

Typical Taro Weight (kg) 7300 12300 lsaoo 
Typical Pa.yload Copacity (kg) 7300 25200 40700 
Maximum OIer all Langth (m) 12.5 20.0 23.0 

Source: (Klungboonkrong, ' 1989 ) , pp .5-4 
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From his analysis , Klungboonkrong (Klungboonkrong, 1989) found 

that at a specific annual utilization level (annually traveled distance), 

the total operating costs, in terms of Canadian cents per km., increased as 
truck sizes and GVW's increased. For example, at the utilization level of 

80,000 km/year, the total operating costs for 2-axle,5-axle and 7/8-axle 
truck types operated on gravel roads were 114.2,144.2, and 167.5 cents/km., 
respectively. However, total operating costs per payload tonne-km., in term 
of Canadian cents per payload tonne-km., significantly decreased as truck 

sizes and GVW's increased. For example, at the same utilization level, the 
total truck operating cost per payload tonne-km., for 2-axle, 5-axle, and 

7/8-axle truck types were 17.4,6.4, and 4.5 cents/tonne-km.,respectively. 
These findings were i llustrated in Figure 3 and 4. 
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Figure 3. Total Operating Costs 

(cents/km.) vs Annual 

Utilization 
Source: (Klungboonkrong, 1989), 

pp.5-6 
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Figure 4. Total Operating Costs per 
Payload tonne-km vs Annual 

Utilization 
Source: (Klungboonkrong, 1989), 

pp.5-7 

In addition to the above two studies, a number of other researches 

[(Walton and Burke, 1980), (WHI, 1980), (Sparks and Nendorf, 1986), (Boucher, 
1988), and (Nix, 1988) 1 consistently found that the utilization of the 

heavier and larger trucks was more productive than the lighter and smaller 
ones. The responsive outcome for these are the VWD 'regulatory relaxations 



t o permit ~he )pera t::.on or heaver and l argE:r t ruck combinations in The 

Unl t ed States Ll ~l . ~ 986 ~n ·"; anaaa 

(Cl ayton and .Jonansson 198~ rna In 

Tha lana, t he VWD :'egulat Ions ,..;erQ 

N1X, 

fhai l and 

r ecent ly 

1987 \ in European countries 

!Klungboonkrong, 1989 ). In 

changed i n 1976 due to the 
-conom c reasons. These VWD , egu .at.ory changes for four t ypical truck types 
opeca( ea .n Thailano are shown In Tab le 2 and : he features of t hose truck 
types are a lso :~ .... ust,rated in Figure 5 . 

Table 2 The Changes in (>ia.",{lmum VWD ReguLations 1n c976 for the Four 
Typlcai 'T"UCK Types Operated 1n Tha iland. 

._----, .. 
,,,,rUC la Type J III IV 

Vehic le Chdftl.clo .. IIC.:. 

Pr",· '::-76 PosI 1S7c Pr ~ Post P:e Post Pre Post 

Maximum Olmenalon 1m ) 
Height 3 6 3 .8 3 8 38 38 3.8 3 8 3.8 
Width 2.5 2.5 2, 5 2.5 2.5 2.5 2.5 2.5 
T otaJ Length 10.0 10.0 10.0 10.0 15.0 15.5 18.0 18.0 

Maximum Axle Loada (kg) 
Steoong SlOgle Axle 2000 2900 3600 4600 3600 4600 3600 4600 
Non-steellng Single 8000 9 100 8000 9100 

Axle 
Tandem Axle 14400 16400 14400 16400 14400 16400 

..... imum Groaa Vehicio ")000 12000 18000 21000 32400 37400 34000 39200 
Weigh' (kg) 

Source: (Klungboonkrong, 1989) , pp.2- 15 

2·ible, 6·wlleei (2) sua.ghI !lucks (vet\lckt typo II 

),.a,Ij&, I().wh&tII 5lral9/11 IfUCX pluS 2·a.d& luU4ra.1et (3·2) combinalion (V9hicle type IV) 

o SIf\91e wlMJel 

Figure 5. The 

Source: 

Four Typical Truck Types in Thailand 
(Klungboonkrong, 1989),pp.2-12 

• Dual Wh6&! · 



4. The Ca.parison of Governing VWD Regulations around the World 

As describea earlier, the relaxa t ion o f VWD r'egulations potent ially 
improves t he economIC situation and also accelerat es the growth of trucking 
industry i.n Thailand and in other coun tries. This has strong linkage to 

the deve "opment of economy of ~ hose countries. The comparison of the gover­
ning VWD regulati ons presen tly enacting in Thai land to t hose in other 

countr1es woul d , :0 some extent, di rect to the more logical VWD regulatory 

r-elaxat i on and/ or' oossibly indicate what can be i mproved i n the ex isting 

VWD regulatIons of Tha1 l and. 

Table 3 illust rates the comparison of governing VWD regulations in 

Thailand to those in Canada, the United States, and European countries . 

Several observations are presented as follows. 

the maximum height limit of trucks in Thailand (3.80 m) is slightly 

less than . those in Canada (4.15 m), Europe (4.00 m), and the U.S. 
(4. 11-4. 27 m). This will reduce the cubic capacity of trucks operated 

in Thailand and also lead to inefficient container transportation. It 
i s very difficult to transport a standard container on a flat-deck 

truck under the 3.80 m. height limit . 

the maximum width limit in Thailand (2. 50 m. ) is compatible to those 

in other countries. (2.44-2.60 m) . 

the maximum length for both individual (i.e . straight truck, tractor, 
trailer and semitrailer) and combination (i.e. straight truck plus 

fulltrailer and tractor-semitrailer) units in Thailand are generally 

less than those in other countries. 

- in Thailand,the axle-weight limit (4.60 tonnes) for a steering single 

axle is significantly less than those in other countries (5. 50-13.0 
tonnes). For a non-steering single axle, the axle-weight limit gover­

ning in Thailand is generally comparable to those in other countries. 

However, for tandem-axle, the axle-weight limit enacting in Thailand 

approximately lies at the minimum values of those in Canada and 
Europe. This is because, in Thailand, the extra tandem-axle load is 
not permitted when spreading out the axle. Furthermore, the triple 

axle has never been legally permitted in Thialand. 



Table 3 The Comparisons of Governing VWD Regulations in Several Countries 

VWD Regulatory Elements 

(I) DIMENSION UMITS (metre) 

Max. height 
Max. width 
Max. length 
- straight truck & tractor 
- trailer 
- semitrailer 
- tractor-semitrailer 
- straight truck plus trailer 
- double trailer 

(II) AXLE LOADS UMITS (tonnes) 

Steering single axle 
Non-steering single axle 
Tandem axle 
Triple axle 

l1-WLAND 

3.80 
2.50 

10.0 
6.0 
12.S 
lS.S 
16.0 

4.6 
9.1 
16.4 

(III) GROSS VEHICLE WEIGHT UMITS 
(tonnes) 

Straight truck 
Tractor -semitrailer 
Straight truck· pius trailer 
Double trailer 

21.0 
37.4 
39.2 

SOURCE: References (6). (7). (9). and (41) 
N.S.: not specified. N.R.: not restricted 
* not permined in some countries 

CANADA' 

4.1S 
2.60 

12.S 
12.S-14.7 
13.5-15.5 
20.0-23.0 . 
20.0-23.0 
21.0-23.0 

5.5-9.1 
9.0-10.0 
16.0-20.0 
16.0-30.0 

26.0-47.5 
37.5-57.5 
SO.0-63.5 
SO.O-63.S 

EUROPEAN U.SA 
COUNTRIES 

4.0 
2.50-2.60 

11.0-12.4 
11.0-12.5 
12.0-N.S. 
15.5-24.0 
16.0-24.0 
18.0-24.0* 

10.0-13.0 
10.0-13.0 
16.0-21.0 
21.0-27.0 

24.0-32.0 
36.0-44.0 
36.0-44.0 
36.0-44.0 

4.11-4.27 
2.44-2.60 

10.7-16.3 
6.5-15.2 
14.6-N.R. 

** 
** 
** 

9.0-10.0 
9.0-10.0 
15.4-16.3 
19.0-24.5 

20.9-26.3 
36.3*** 
36.3*"· 
36.3*** 

** no length limits on the Interstate system (as per ST AA. effective June 1986) (6) 
*** GVW limits up to 36.3 tonnes (60.000 Ibs) allowed on all Interstate highways (41) . 
, Pre-RT AC proposed VWO regulations 

Source : (Klungboonkrong, 1989) ,pp.2-l6 

The maximum GVW limi ts for all truck types operating in Thailand are 

generally less than those in Canada and European countries. The main 
reasons for this are the lower allowable axle-weight limits for all 
axle categories, no extra tandem-axle load allowance when spreading 



out the ::>,y ·-tI'd no :"egal allowance for the use of triple ax l e. 

,t snouJ.d ·,· "U .eu tha t t he GVW limit for each truck type in Thailand 

~aseu ." .," slumnatlOn of allowable axle-weigh t l imits of the axles 

"'St en" Jr , nat cruck types . For examp le, the ax le system of 

,...ra ...... ,.or seml -railer combination consl.sts of a steering single axle 

and cwo s e ts of t andem ax les with axle-weight limits of 4.60 and 16.4 
tonnes . resDecti ve ly. The maximum allowable GVW limit for this 

somb ~ nat i on .s t nerefore. equal to 37 . 4 t onnes. 

5. lIIlphcations to the Relaxation of' VWD regulations in Thailand 

The 1ssue of VWD regulatory relaxation boils down to the trade­

off Detween t he extra highway and bridge costs borne directly to the 

gove r nmen t agenc1es according to the utilization of heavier and larger 

trucks and the operat ing cost s avings r ealized by truck operators. This 

lssue 1S a critical matter to Thailand where much of the development relies 

on the shIpmen t of hi gh-weighted and relatively low-valued commodities to 

the marke t places. Hence, the most rational approach of VWD regulatory 

relaxat10n would be t he one which can efficiently and effectively enhance 

truck productlv i ty and simultaneously minimize governmental investments 

on roadway geomet r 1c, pavement and bridge rehab il itation and maintenance. 

In general, each truck combination will be designed to carry a 

particular fre1 ght dens1ty, namely "design density". This means t he truck 

comblnat 1on w1ll be slmultaneously fil led with loads and reaches its 

maximum GVW l imit when employed to carry the commodity having its design 

density . This truck combination will be experienced the "cube-out" and 

"weight-out" situat 10ns when carrying the lower and higher density 

freights , respective ly The "cube-Qut" s ituation is that the truck space 

is filled before the t ruck weight reaches its GVW limit. In contrast , the 

"we1ght-out" si tuation 1S that t he truck weight reaches its GVW limit 

before the t ruck space IS completely filled . The understanding of both 

"cube-out H and "weight-out" trucking operations are importan t to the VWD 

regulatory relaxt10n i n that while "cube-out" truck combinations need 

their Slze limits to be changed , "weight-out " truck combinations need their 

GVW limits to be relaxed. 

In case of SIze limit relaxat i on , significant increases in 

vehicle height ana width limi t s a r e generally i mpractica l approaches to 

raise t ruck productivicy (TRB, 1973~ . Consequently , height and width limits 
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i n Thailand (Klungboonkrong , 1989) and other countries [( Nix, 1987 ) and 

(Clayton and Johansson, 1988J remained constant for a number of years. The 
most appropriate way to achieve greater truck cubic capacity is to increase 

the individual and/or combination length limits. However, small changes of 

height and width limits governing some t~uck operations such as standard 
container transportation, refrigerated truck units, etc . should be 
considered because these changes potential ly facilitate the operation of 
those trucks. 

In case of we i ght limit relaxation the "spreading-truck-weight" 
strategy in which weight payload capacity and therefore the maximum GVW 

limit can be increased by adding more axles and lengthening the truck unit 
without increasing the maximum allowable axle-weight limits is recommended. 

Keeping axle weight limi~s fixed and adding more axles, while raising the 
maximum GVW capacity, will reduce load bearing on each axle which, in turn, 

decreases the adverse effects on pavements . Spreading these axles over the 
longer truck length will be intended to reduce the adverse effects on 

bridges. This strategy performed well to increase truck productivity and 
to reduce the adverse effecs on pavements and bridges (WHI, 1980 ). 

Based on the above explanation and analysis, a number of feasible 
alternatives of relaxing VWD regulations being enforced in Thailand are 

presented as follows : 

- the maximum height limit (3.80 m.,) of trucks operating in Thailand 

should be increased to the level which will facilitate some truck 
operations such as a standard container on a flat-deck truck opera­

tion, "cube-out" truck operation, etc . However, the vertical 
clearance of bridges and wires and truck operational stability and 
control performance ( the higher the center of gravity, the lower 

manoeuvring stabil ity) must be carfully examined regarding this 
matter. 

despite the maximum width limit (2.50 m. ) · in Thailand is compatible 
to those in other count ries, such limit should be increased to the 

level of 2.60 m. This is because the 2.60 m. width limit provides 

more efficient truck operation such as for refrigerated trucks with 

the thick insulating walls, trucks handling standard pallets (120x80 
em.) or other standardized building equipment. Furthermore, the 

increase 1n width limit can also improve the operational stability 
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and control performances and, to some extent, increase cubic capacity 

of these trucks . 

- both lndividual vehicle length limits and overall combination length 
limits were questionably set up. For example, while individual 
straight truck and trailer length limits are restricted to 10.0 m. 
and 8 . 0 m., respectively, the overall truck plus trailer length "limit 

i s set at 18.0 m. This means that the individual truck and trailer 
lengths will never simultaneously reach their own limits under the 

overall comb inat ion length limit of 18.0 m. because part of 
overall length is occupied by draw bar length. The increases in 
individual and/or overall combination length limits will improve 

truck operational efficiency and productivity. It is, therefore, 

necessary to increase individual and/or combination length limits 
governing different types of trucks in Thailand. However, these 

increases would probably cause unacceptable problems concerning 

highway geometric considerations (i.e., passing sight distance, 

turning characteristics, etc.), traffic considerations (i.e. level of 
service, highway capacity, etc.), load carrying capacity of bridges, 
and truck safety considerations (stability and control). 

Consequently, these increases must be strongly based on both economic 
and technical justifications. 

the axle-weight limit for steering single axle in relatively low. 
This axle-weight limit should be legally increased when replacing the 

existing tires with the wider-width tires. This increase will 
facilitate some trucking operations such as trucks carrying high 

density commodities (i.e. ready mixed concrete, gravel, etc.). The 
axle-weight limit for non-steering single axle in Thailand is 

compatible to those in other countries and should be kept constant. 
The tandem-axle weight limit should be legally increased when sprea­

ding it out. The axle-spreading regulations should be established to 
control the damaging effects of load bearings of different axle types 

(i.e. tandem and triple axles etc.) on highway pavements. Triple 

axle should be legally permitted because the axle can carry more load 

than tandem axle. 

- GVW limits of many truck types in Thailand can be enhanced by increa­
sing the existing axle-weight limits for some axle categories 

(steering single axle and tandem axle) to the more appropriate 



l eve l s, by allowi ng the use of t rip le axle , and t hen applying t he 
"spreading-truck-weight" strategy to t he VWD regulator y r elaxation 1n 

Thailand. Despi t e axle-spreading regulations developed t o control 

t he adverse effect s of higher load bear i ngs of di ffer ent axle t ypes 
on the highway pavemen ts, these axles will possibly cause the 
adverse effects on bridges . The axle-spacing regulations should be, 
therefore, established to control this matter. The examples of possi­

ble alternatives of increasing GVW limits for (18-wheel ) tractor­
semitrailer and lO-wheel s traight truck plus full frailer units are 
presented as follows: 

For (18-wheel ) tractor-semitrailer units, GVW limit can be 

effectively raised by changing the semitrailer axle from a 
tandem to a triple axle, as shown in Figure 6. The distance 

between the tandem axle of the tractor unit and the triple 

axle of the semitrailer must conform the axle-spacing regula­
tions, and axle spread of the triple should be kept within 

the suitable range because the triple axle with wide spread 
will aggravate dynamic manoeuvres of the combination (RTAC, 

1986) . 

For lO-wheel truck plus full trailer units, GVW limit can be 
effectivel y enhanced by changing the rear axle of the trailer 

unit from a single to a tandem axle, as shown in Figure 7. 
The axle-spacing regulations will also be applied to this 

case. 

I 
' ... ' 

Figure 6 Semitrailer Axle Change from Tandem to Triple Axle 
Source: (Klungboonkrong, 1989),pp.2-34 • 
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tdl •• 11. •• 1 

Figure 7 Full Trailer Axle Change from Two Single-Axle Sets to One 
Single Axle Plus One Tandem-Axle Sets. 

Source: (Klungboonkrong, 1989),pp.2-34 

Commentary 

The VWD regulations are the principal factor influencing truck 

fleet and operating characteristics. The VWD regulatory relaxations will 
potentially raise truck productivity. This is the major reason of the 

VWD regulatory changes in many countries around the world. The feasible 

a l ternatives of relaxing truck weight and size limits in Thailand 

are presented. However, to achieve the most appropriate VWD regulatory 
settinrr , the structure, interaction, complexity, and implications of each 
element of VWD regulations must be fully understood; the actual responsive 

mechanism of trucking industry to the VWD regulatory changes must be 

realized; and the proper database, in terms of its quantity and quality, 

must be established. In addition to these considerations, a number of 
other factors such as truck operational performances, traffic 

considerations, safety considerations, environmental impacts and public 

concerns will also be determined simultaneously. 
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