
MEMORANDUM TO: District Coordiniitors 

FROM: The Secret11ry,, CoordinatinrrCommittee on Roadsid~. J) 
., '" f'Ve loPrnon f 

SUBJECT: Meeting of Coordinators, Public Roads Administn1ti0n " 
I .. is. 

trict 10 at Columbus, Cblo, February 25 and 26, i<l42, 
sizes incorporation of basic roadside. improveme» t in waei;::· 
cons tructioo speci _fications. e 

The two-day meeting of' Stnt" Hiehway end Public Roads Admini,·\-r t· 
•l • a Ion 

represen teti lie" I ed by Dal las M. Dupni, Coordinator o £ Public Ronds Adtninis. 
tretion, District 10, emphasized the fund11ment11l relationship l>f'twe"" bssic 
roadside improvement and the Wai Hi w,wny Construction Prr,grrnn. 

Our nu tual purpose now is to integrate with the Wer C,,,,-, struction Pro gr..,, 

tested principles and methods of highway landscape development which will e.id 

toward more effective highwny operation At the lowest po~.dbl" costs for ori~­

inel construct ion es bal ancf'd Bgair.st future main tenence. Ecnnomy ;n use of 

labor end equipment for highway ma;ntenance shnuld be e m!lin consid<'ration ir, 

the construction o ( hi ghweys des:i gncd to meet war time needs. 

RO.ADSIDE IMPROVEMffiT IN WAR'\'Hm PROJli.:CTS - In accordance with the r~e,nor,indum 

of February 7, 1942, from the, Commissioner of Public Rnnds, ori ginul contracts 

for highway improvements to be cmrntrncte-d ;as essential to netinnnl defen,e 

will incorporate the project plans ood specifications; 

1, Adequate "houlchc~ Bnd gutt.eni with well- Ha ttened, we! I­

rounded slopes as controtled by limits _of exi~ti.ng topogra­

phy end climate anrl adjacent private land use, 

2, Necessary measut·er. toestabli"h ground cover on earth shoul• 

ders, gutters, and cut 9.nd fill slop .. s, as goverr,ed hy the 

State lends,:ap" engineer•s analysis of e,dstlng conditions 

on each road, Such measu,-e,i to include: 

( e) Rounded ear th slope grading, soi 1 pteparo t ion end 

fertilizln[! ( including salvage O.lld replacement of 

topsoil where prActicable)• 

(b) M.Jlching with h"Y• straw, brush, woods litter, or 

other available local materials, either alone or 
in combinot ion with seeding, sodding, or ground 

cover planting. 
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(c) Seeding, sodding, or ground cover plantin1 as de• 
termined by enelysi s of ground conditions. end ex• 
is ting grasses end other vegetation near the work, 

The State landscape engineers should cooperate with other members of the 

leh-llY deFartment in measures whic~ will contribute toward lower costs of 
~struction, safer and more effective traffic service, and lower costs of 

future maintenance of wartime projects, 

Joint inspection during construction may well consider: 

l• Salvage or preservation of topsoil, trees, springs, shore 
lines, and other natural features or landscape materials, 

2, Restoration of topsoil, or modification of existing soils 
(particularly those available for shoulder and gutter grad• 
ing) with the intent of improving soil texture and fertility, 
&ich soil modi ficetion, especially on shoulders, witl be de­
signed to increase porosity and thus increase load-bearing 
capacity during wet weather and ability of soil to support 
active grass growth. Soils end landscape engineers, in per• 
ticular, wi 11 work together to improve growing conditions on 
critical areas of the highway section where vegetative growth 
is en important factor, 

3, Flatteaing and rounding of cut and fi 11 slopes to: (a) elim­
inate the need for guardrail, (b) facilitate machine mowing, 
rolling, end other maintenance; and (c) prevent snowdrift 
formation within roadbed Hmi ts, in region's where drifting 
snow is a factor in maintenance, 

As' a general rule it hes been found that on high slopes steeper then 
about 3:1 power mowing equipment cannot be operated to advantage, Fill slopes 

of a 4: 1 or flatter ratio are required for safe elimination of guardrail, 
lkttlng the fest y ears the excavetion 1cost involved in flattening slopes of 
fills highe then 7 or 8 feet tended .l'j:o favor use of s teel guardnil in the 
hl&fier fills, Because of the present'· cessa tion of manufacture of all types 
of 111etd guardrail, however, it is bel eved that relatively h'igher fills can 

be economically flattened to the 4: 1 ratio, 

IW>SIDE DEVELOPME.IIT IN 1HE POST-WAR PERIOD -Itwasemphasizedthat under 
Present war conditions separate Federal-aid roadside projects will not be sub­
lltted and no roadside developme~t work could be done which did not contribute 
dlrtctly to either more effective traffic service or to decreased maintenance 
Ooat.s, As previously outlined, all basic landscape measures required by con­

'1tlcns in each particular road will be incorporated in regular new strategic 
hll#lway construction. In this way the foundation wit l be laid for the final 
U11e11 of -landscape development after the war. The following types of work 
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~,sually iuciuded in roads i d~ deve l opment in the past will now be Jergely e 
1nated from the present h1ghway program end kept in reserve for 11 
after the vm.r, execlltl 

.1, Ex tcnsi ve shade or flowering trees and evergreen shrub plant. 

fog designed for other than slope protection purposes. 

2 , 'fre,~ trimming and pruning except in cases where traffic op. 

;, rstion safety and sight clearances ere involved, 

3" Selective cutting, except work within the limits of new con. 

shuction 'Ahere, es always, fine trees will be protected as 
f n r us practicable. 

Ds1 d 1, 1{ highway construction, the need for occasional access to areas , 

s c,;·•1e,d for 0 f§ ,,. 1·o~d perking should be considered particularly in rough topo 

:f/J ',Jl.,y .. M.,qui,t,,i npncc should be available for emergency storage end repi~ 

o ;,° MH ti n:i.e vdd.c1 e s, Provision therefore should be made for safe tum. 

e rm :, t:'u d :i.l'n t o rc;upplement shoulder parking. The development of the u~: 
li'Otd,d. de, p .,,: d u1 o;:- waysides et historic or scenic areas will not be carried be 
y (,n cl til e pbn s fo u;e until after t::1e war. 

Z1<•; ~nU.d. s .in itrategic highway construction were discussed. 

MAIN'fJ,'id \l'~O i'. i\S A FACTOR IN CROSS-SECTION DESIGN -The need for adequate righ 

of-w·;,y 1,, ,,, \"l l'Oflt~ !' slope flattening and rounding was emphasized. Under WU 

condi Ht•n ,1 it b i essential. that machine mowing, snow removal, end other main 
{' t en once be d l<!t::.iraged by a bt·oad, well•rounded earth cross section installed. 

\'during ori gJrw l c onstruct i on. Labor for hand mowing end similar hand ll!li'k 
iJY not b i· ,,,.(Yd l ,1ble in the future , 

TOPOGRAPi,f\.' JW ]\ l•ACTOR IN RIGflT-OF·WAY DESIC1'1 - Logical relationships betw 
e e r~h c ros r;•a c cH on de s ign and ex i sting topography were outlined. 

c xrunple , tyf, i . .:111 S tate highway cross • section design now tends to install rel 

utive l y s'ce(e p ,:;u1: and fi l l s l opes in broken or mountain,ous topography, mora 

modcrnt~ sl c•J)c rn tios i n moder a tely rough topography, and a very fl a t , broad• 
r oundel c,oss ;1ec ti <'l11 i n l evel or}, rolling topography. Every consideration o 
e ff i: c tive li i v-wmy operation end of economical maintenance after construction 

poi nts to the need f or design o f d:iht•of-way to fit the desired cross sectlall 
i n con hns t to the too common conception of forcing the cross section to fl 
an inadequate dght•of•way. 

MULC'a INO AS A FACTOR IN SL<PI!: PROTECI'I<l'i -Various types of mulches, used 
the St ates al.on e o r i n connec tion wi th seeding or planting, were outlined bJ 
those present. Among these methods were: 

l , Baled or 1ootoe straw. 
2 , Hay o , weed cuttings from hig!:nway m()wing operations, 
3 . Wood s litter, leaves, twigs, and pine needles. 
4. Pe:, t moirn - de composed sawdust end the like. 
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These mulching materials have been used to good advan'tage in the follow• 

!rig weys: 

\ 

1, As a light mulch cover over seeded slopes, gutters, and 
shoulders. Cllio, Pennsylvania, and other States of various 
districts use from l • to 2 inches of hay or straw mulch in 
this way, 

2, In a heavy 3- to 6-inch ~ayer over slopes planted with run­
ning vines in trenches or pockets. 

3, In a heavy 3- to 8-inch layer over existing slopes followed 
by placing 1 to 2 inches of earth over the mulch followed by 

seeding. 

Problems encountered with mulching methods are such as the following: 

1, Mulches on shoulders must be wired, tied, or staked in place 
as wind from passing vehicles tends to remove such materials, 
Discing-in of mulch, or covering with light earth cover may 
be the answer here , 

2, Mulches in slopes and shoulders tend to be fired by matches 
thro'llil'l from cars. A light covering with earth may be the 
answer here. The thinner the mulch the less the fire hazard 
was said to be. 

3, '4!1ches over new seeded areas or young grass must be well 
loosened up when placed, As a general rule the ground sur­
face beneath such light mulches over seeding should be pertly 
visible. 

SOIL PREPARATION AS A FACTOR IN ESTABLISHING GROOND O)VER -It was emphasized 
that success of seeding oper~tion s often depend s largely upon proper soil 
preparat lo~ and fertilizing before s~d is pl aced . 

/ ,_ 
A well dre0ined site with a porou& type of soi 1 is required for good grass 

41rowth. A fertile sandy loam represen ts the ideal soil for most turf forming 
grasses. 

The need for collaboration between soils engineers and landscape engi­
neers prior to, and during highway construction, was stressed, In regions of 
Predominantly clay soils exisUng deposits of sand or fin-e gruvel, within the 
limits of construction, should be segregated es far es possible and mixed with 
clayey soils on shoulders and gutters which are to be grassed. Each existing 
soll is a sep~rate problem but as a rule fifty percent or more of sand is nec­
essary in soil surfaces which ere to grow grass for occasional shoulder traf­
fic use, 
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SEEDJNG - Seed fo1'111Ula1 111d ra,tes of ~eedlng were diacu .. ed in a general 
. 1'1) 

Fmphasis was made on th~ p;.,lnt that moat of Olio h in the bluegrass it- • -•e llnd 
that- Kentucky hluegrass i,s thus the main part of any regular turf grass f 
rrula. In certain relatively acld and san~ types of soil11 in the northern or. 

· · Part 
of the State red fescue may be <\esirable •• a aubstitut~ for the bluegrass, 

· It was stated thet t~e Pl-llc:h of about two inches.of loose straw, con.n 
ry used in ctiio, in conn11ction··whh regular seeding operation11 was very s ont. . a • 
isfactory, Mulches of hay and other local materials were at least equal t 

clean straw 'IJthich tends to decay at a IIOIIW!'llhat slower rate than other "'-llch: 
ing ma le rials. 

SODDING -Snlid sodding in moat States of Dhtri~t 10 and adjacent areas ls 
confined mainly to slopes adjacent to culvert end bridge head we.lh or similar 
specie! areas. Sodding of certain types of gutter, under favorable sotl cori. 

di tions may possibly be used to advantage to a greater extent than hi the Put. 

MULOIING - Slope mulching with native grasses 11uch ea Indian grau or broDIII 

sedge Clllt 9ihen seed h nearly ripe, was discussed a■ 11 possible ,mbstl tute for 

seeding or sodding on steep cuts and fills. Such coarse grauea are not ad­
vantageous on shoulders and gutter9, The COlllll0n orchard grass frequently in­

cluded ln seed mixtures with fine turf grasses .such as bluegrass, is another 

coarse bunch grass valuable for protection of steeper slopes but not desir­

able in seeding mixtures f~r shbulder areas. 

PLANTING -Pl11nting wu not strened at this meetin1, It was thought that 

vine and native low shrub planting roay occasion11l ly be ca11ed for on slopes 
too steep for grau c~yer, that is, on slopes !lteeper than about 2:1 which 

cannot be mowed except by costly hand methods. 

Halls honeysuckie 11nd trumpet vine (Bignonia) were used on many steep 
slopes in Ohio, Halls honeysuckle wes found to grow with difficulty on dry 

hot slopes facing south or west, particularly ..,.ere mulching was not combin~ 

with planting. 

Mention was made of experiences by the Sta tea in collecting seed of shrub 

ground covers such as the cO!fflllOt\ sumacs, or wi Id rose types. ·seeding of ap~ 

propriate drought resistant' shrub ground covers may eventually solve the prob• 
!em of protecting extended high steep cuts and fills, More knowledge h 

needed of correct methods of storing, stratifying and planting seeds of these 

woody pllBlts. 

PRACTICAL RE!IJLTS • A MORE EAS1LY MAINTAINED ROAD .The present relationshii,s 
between ('Oflstruction and lendscape engineers, together with cmstructive com• 
ments on landscape development now being done in Ohio, were outlined by W. V, 

Buck, State representative of the Public Foads Administration, 
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The roadside coverage program in Chio is real evidence of the practical 

,ult that has come through roadside development effort. in effecting a reel re , 
f.lnl shed road, as 50 percent of the jobs ere in grass when the con tractor 
fJ.nhhes his work, Seeding and mulching of backslopes bas a very definite 
lace in the picture. Construction contractors ere benefited through stop• 

:in8 of washing of soil in highway operations. We now need to follow-up same 

,dvtn tages in maintenance. 

Wesley S. Hottenstein. Landscape Forester. of the Pennsylvania State 

HlsJlway Department outlined the various advantages and disadvantages of a 
State-owned nursery, Pennsylvania hes operated a highway nursery for many 

years, 

SUMMARY AND ~Cl,USIONS 

l• Lay foundation now in basic earth grading and protection op­
erations es stage construction in wartime for follow-up later 
with final planting treatment es a post-war operation. 

2· War limitations on guardrai 1 suggest greeter use of 4: 1 or 
flatter slopes. 

3, Maintenance is e major consideration in wartime construc• 
tion. A deficiency in widths of right-of-way end of road• 
way section may result in lack of protection of bare soil. 
This is bound to result in increased maintenance costs end 

decreased safety and operating efficiency. Only by adequate 
desi(!Jl end construction will maintenance be reduced to a 
minimum. 

It WBS brought out that State experience in grading, and seeding slopes, 

gutters, and shoulder areas represented a direct contribution to the general 
war effort, Seeding and sodding will be required on an immense i:creege of air­
fields andlcentonrnent and other def;ise areas dudng coming years. .Experi­
ence of State landscape engineers has in many cases determined the best seed 
mixtures end seeding methods to be us'ed in large-scale grassing operotions in 
,ach particular region. The knowledge so gained is being placed at the dis­
posal of War Department authorities through data accumula t ed by the Highway 

Research Board and other agencies, from State exp rience. 

"' 
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TURF GRASSES FOR WAR AND POST-WAR NEEDS 

A group of nationa1 orgfl1lizatlons , including the Committee on R 
Development of the Highway Research Board end the American Associ O~dsid, 
St i a tr Or\ ate H ghway Officials, the National Aeronautic Association , the Ame Of 
Civic Association, the American Institute of Park Executives the Am rtc'n 

• ecri 
Seed Trade Association, the National Ferti l izer Association, the Asso i ceri 

C Bt'ion 
of American Cemetery Superintendent-s, the National Association of Garderi 

the National Recreation Association, end others, for several years have :•• 

vita Hy interested in promoting field investigati ons of turf grasses and th. 111 

l S 1 . . etr 
cu ture, evera of these organizations have adopted resolutions u r ging th 
Congress to lllllke adequate appropriations for such a pro.gram. 

1 

Aa a result of the Nation•s war activities, the Federal Govern111ent 11 
faced with the problem of establishing end maintaining turf on airfield■ 
roadsides, defense housing projects, Army, Navy, end Marine Corps b8 • ' -ea, 
camps, for-ts, maneuver areas, cantonments, munition storage aites, recrea■ 

tiooal fields, etc. These existing areas involve th01J.sends of acres now h.r, 
of any grass or ground co"er, 

Airfields: Cne of the most urgent, inmediate needs is for turf for air. 
fields. A grass cover on th.ese fields, es protection against dust and ~d, 

not only would help to se fegu ard the heal th of thou sands of personnel wt 
elso would greatly increase the life of motors and mechani~ed equipment. 

Need for technical data: Many of the organizations listed in the fir,t 

paragraph h.11ve been consulted recently by various branches of the Army, Navy, 
and Marine Corps for information end advice concerning turf culture. Similar 

requests have come al so from the Ci vi! Aeronautics Administration, the Federal 

Works Agency involving roeds, housing projects, and public buildings, the 

Defense 1{ousing, the National Park Service, the Veterans' Administration, and 

other Federal agencies• 

The information given haa been limited diiefly to practical experience, 
u an insisnificant amount of researdi or technicel data is available on !hit 
subject. In order to avoid unnecessary delay and waste of funds in plentln1 

end maintaining turf for war purposes, a plan should he developed illlllediately 
to make possibl~ e better use of what information is available along these 

lines and to develop improved methods as rapidly as feasible. 

co, 
Field investieation needed: 

cotton, and citrus fruit, is 

The production of field crops such es tobac• 
limited to certain regions. Turf, however, 

is needed in every Stete in the Union. Therefore, 
getions are needed over the entire country, 

wide-scale field investl-

The extensive planting of turf by various war agencies offers a definlh 

opportunity to obtain field records of graH seeding and sodding in all ell• 
1 1 · ent In matic regions . Such records ohould make posslb e cont nuous tmprovem 

field methods of establishing and main talning turf, 
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N•"' 1JtJrietic.s ~nd ~~s-tituies: ft. ;.urv,i,y made recently showed that over 
~illion pounds of gras s eed we~e purchased last year by the several 

t~t .. for ro•~•i~e- ,\IGik alone. On_ly about 30 kinds of grass of several hun­
ll :d n-Hve ~!IC ~s were used. Here h a wide opportunl ty . for the selection 
drd use of ne'!' .kinds and . strains of ~rasses, Methods. of improving existing :u~ with us~ of , f~rtiJ-hers to rewce the need for topsoil are euential in 

.Ii• ~rf p.-oduction. ptouam, 

Organis~"i·on of Pro1ram: A plan is obviously needed t o avoid unneceaaary 

~plication" of ~ffprt amonr the many Federal agencies vitally interested in 
turf iira1111ea, The setvi c~s of existing Federal ,personnel with Jong experienco 

ln 1~winl turf . gra!'sea should be usei::I to the fullnt extent in or1anidng a 
pl.;._ ot •cti~n •in cooperation .with the State experimental stations and other 

p11~Hc •~enc1ea, 

The progra111 should include: 

l, A survey of methods now i" use for est,iblishing orld main• 
taining turf on military end civil airfields, roadsides, 
and !)ther turfed areas that have Ii bearing on the war pro­
gram. 

2· Recomnendattons for seeding, fertili:dng, end other treat• 
ments based on examination of soil, climatic copditions, 
traffic and other facto.rs affecting the· establishment and 
maintenance of turf on each · area. 

3, Tests and records of field practices to determine best nieth• 
,~ ods for the •establishment, maintenance, and renovation of 

turf. These tests should include different grasses, ferti­
lizers, methods of seeding, and other cultural practices. 

4; Development through selection and improvement ·of ·grasse$ 
• that appear to have particular promise for the special liseil 

' { outlined above. ~ 

5. B..tiJding up stqcks of seeit and sod material of most suits-.. 
ble grasses (wtu~re i:onmerciel supplies are not yet availa-
ble) for subseqoent use on airfields, roads'ides, housing 
pr~jects, Army camps, e.tc. 
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The vegetation of the United States may be broadly 
divided into forest, grasslend, and desert types, ac­
cording to the moisture requirements o.f each. In other 
words, the type an~ selection o! ground cover depends 
primarily on annueJ. and aeaao"\8.l rate or rainfall . 
Temperature controls the length of the growing season 
and determineq the best periods for seeding ana plant­
ing. Humidity, closely related to precipitation and 
temperature, determines the rate of evaporation of 
moisture from the soil and f'r-om plant talla.se·. · As 
evaporation increases in a dry, hot area, the dlfti­
cu.l.ty of establishing plants becomes greater. 

'I 
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