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REPORT OF DIVISION II 
ON 

CONS'IRUCTION AND MAINTENANCE 

John L. Wright, Heac. 

Division II includes Project Committees on Drainage and Drainage Structu:r 
Erosion Control and Plant Ecology, and Turf Culture. One year of operation under 8-(J 

the reorganization of the committee into three divisions has proven its value in 
eliminating duplication of effort. This has enabled division heads to more clear 
correlate project committee activities, as evidenced by the reports and discussioJls 

The Division holds that landscape principles and roadside development prac .. 
tices, to be fully effective, should be integrated with the construction and ma.in­
te:nance of the COMPLETE HIGHWAY. 

The Projec:t Committees on Erosion Control and Plant Ecology and on Coopera­
tive Agreement Project Analyses submit a joint report, containing the principles a 
practices which they consider shou:i.d· be · included in the initial construction of the 
COMPLETE HIGHWAY. Where landscape principles and roadside development practices 
have been integrated with the im. tial construction of the crntiPLETE HIG!fvVAY, mainte­
nance operations·have been facilitated and unit costs reduced. 

The Project Committee on Drainage and Drainage Structures has submitted an 
outline of general principles of highway drainage with recommended practices for 
humid regions and for regions of deficient rainfall, 'rhich may well be considered 
in the construction of the COMPLETE HIGIIWAY. 

The report of the Project Committee on Turf Culture covers recommendations 
and specifications on Turf for Airfields and Roadsides, based on experience acqui~ed 
in the development and maintenance of airfields and flight strips since the early 
days of the war. 

In addition to the above reports centering on the COMPLETE HIGHWAY, the 
Project Committee on Cooperative Agreement Project Analyses has submitted a wartime 
summary of its findings on the status of the proposed Inspection and Evaluation of 
Cooperative Highway Erosion Control Demonstration Projects. 

The joint report covers progress also on the 11Technical Motion Picture of 
Highway Erosion Control". 

Several research topics are listed in the joint report as a basis for se­
lection and possible assignment of subjects durj_ng 1944 to the respective project 
corrnnittees. 

A tentative outline of proposed Climatic Groups of Raw Soils prepared by 
the joint project committees is included in the Appendix for further study • 

• 
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These operations are easily adaptable tq contract work and mQ~t of them can 
done by mod~rn road co.nstruction machinery at a cost much lower than if they c;1.re 

tempted after construction has been completed. Collaboration between the design 
11>:Ji~n engineer and the landscape or roadside dev~lepment E;inginee! frorµ the time 
ns are first started can easily aoc9mplish the desired integration of ·these prin-. 

ples and praot~ces. Car~ied 0ut_on this in~egrated_basi~; the ~ork of the ma~te­
ee engineer will be str:i:.ctly maintenance , and he will not have to assume the. Job 

~ finishing up work that is definitely a part of the cpnstruction of the COMPLETE 
JIIGHWA:Y , · · . . .. 

Streanuin•ect Cross-Section. and Adequate Dra~na~. A 11 strearry.ined 11 cross ... 
aeotion with auequately designed and protected roadside gutters and supplementary 
drainage channels will pay for its elf by preventing dangerous gullying or expensive 
silting of roadside gutters , by reducing snowdrift:hng , by simplifying snovr removal, 
and by facilitating roadside mowing and clean-up. · 

. Roadside -Gutters -should be designed ·aqcording to. need, rather than comple~e-
1:r standardized throughout . a State, or even thro~ghout a single project . The design 
of an ample pa-sic drainage channel se¢tion •Would be '".overned PY the watershed -drain­
age oonditi<:>ns for the particular project . _.Spe_c.ial ,~·iriations from this basic sec­
tion woulp. prqvide less or additional capacity as necessary at certain drainage 
points • . By experimel"ltal worl,{ in hydrology and by exp.erience in actual c~:mstruction~ 
a flait--'t:>.ottom, rounded , or wide flat-sided gutter has be.en found far sup!:)rior to tht? 
narx0w steep-sided V-type section so frequently used. Roadside gutters of adequate 
design prevent flooding of pavement and cleposition_ of silt , undermining of shoulders 
Ind backslopes, and deep scouving df the flow line into a gully -darige'crous to traffic. 
In the snow belt, adequate road.side gutters provide snow stor~ge . 

'I • 

Intercepting channels should be insta~led where neces~ary at the top of cut . 
~opes to keep rtW1off water ·om.. land ab0ive, the cut from flowing over the slop~ , par­

cularly farm terrace water which cannot .be diverted from the high~ay. These in- . 
tercepting channels themselves must be protected against erosion and .ca:i-ried to a . 
{"turaJ_ drainageway on the contour or by a protected spillway or flµme ~ In\ercept . 

ng channels prevent serious sheet or gully erosion of cut slopes and t~erefore k.( :C'h erosion from filling up roadside dra;i.nage .. channels and structures. If ,surf ad,, 

81neff. is handled pr.operly·, the vegetative. stabilizat.ion of almost any reasonable~ 
th0Pe ls possible , although more expeRsive on st~ep s l oP,es _than on flat slopes. ·(" 
OeU othe,r hand, if drainage is not properly contrqlled, it can easily -destroy ex-

ent vegetative . treatment regardless of d~gree of slope. 
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Cut and fill slo12es should be as flat as economically feasible, vary1ng 
cording to topography, with slope intersections well-rounded and with ground sul'~ 
faces between cuts and fills warped to get a truly "streamlined" section. The i .. 
itial cost must, of course, be considered; but full consideration must also be (tJ.n... 

to the values of flatter, rounded slopes for safety of travel, full utilization · 
the entire highway, attractiveness and economy of maintenance. Modern constru,~1f 
equipment is well-adapted to a cross-section with flat and rounded slopes. The 0 

grading of a "streamlined" design can be done with machinery without involving co 
ly hand .labor. Stream.lined crass-sections with flat slopes tiave largE:r mowing S.I'e 
but this increase in area is offset by the .eas.t? • sp~ed anc:l economy of macf1ine mG> , 
as compared to mowing by hand on steep slopes •.. There is J.,ess d:i;-if~ing of snow on . 
streamlined section than on a secV_on having sharp steep cuts to trap snow. Flatt 
fill slopes in many locations can eliminate the need for guard rail, which not 0n:1.y; 
is costly to maintain but also interferes with mowing and snow removal. 

~e'rt outlet channel_§, designed to obtain full capacity· of the culvert; 
care in planning the · ,outlet channel to avoid dam.age to bordering cultivated. land 
return big dividends by reducing complaints and damage suits from owners of borcle 
ing property. 

Drop inlets and catch basins at culvert inverts maintain flow lines of li'oa 
side gutters and prevent holes and gullies from forming and "trapping" the highway 
traveler who has wandered or,been forced 'from the pavement. Such structures prev 
progressive , nscouring" of roadside gutters back from culvert inverts, and also pre-. 
vent similar "scouring" back into adjacent fields. Sufficient hydraul:1.c capacity 
must be provided with size of openings large enough to pi;lss lea_ves and grass. 

Berms or dykes on shoulders of high fills should be installed, particularly 
on the inside of superelevated curves, with flumes or spillways to carry accumulate 
water to the bottom of the fills. By thus controlling drainage, it is possible to 
eliminate the repair of washes on fill slopes, which are particularly vulnerable 
areas on new construction until they can be protected with vegetative cover. Be~ms 
or dykes cause some interference with shoulder maintenance and snow removal, so mus 
not be used indiscriminately, and in many locations should be ·considered a tempota 
measure only, .to be removed when vegetation has become established on the slopes. 

Paving of roadside gutters. Only slightly less important than the adeqtate 
-desigh of roadside gutters is their proper protection. Sod cover has .proved its 
value as a protection in most drainage channels, but vegetation cannot be .consider 
a "cure-all". For extreme conditions of grade, size and velocity at peak flow, pro 
vision can be made in ini ti.al cons ·,ructi9n for paving of sue!'~ drainage cha1;1,nels w±t 
concrete;. soil-cement, rubble maso:·1ry, bituminous treatment, or other protective 
treatment.- Paving of roadside gutters can be ·recommended on ·steep grades ·as a val,,. 
uable preventative measure against scourine and gullying. Paving is also valuable 
on very flat grades where a smooth gutter surface is needed to avoid siltation • . 

Unde.rgrouncd draina5e is recommended where it is obviously n~ces sary wi tho\~'tl 
extensive and costly operati'.cms of taking many borin ·s and other investigations in 
the· initial surveys. Underground drainage may prevei t sudden slid&s • and ma:/ also 
avoid the need for the expensive operation of cleaning up slide debris and the pos­
sible replacement of the pavement itself. The need for underground drainage some-



does not develop or cannot pe determined until after construction, and it then 
~s of n~essity a maintenance operation. ,ecornes __ 

·B. Salv:9,gJ..ng of topsoil, obliterating abandoned roadways fil!S! borrow pits, 
.. aadiiJl! :g.r sodd~ng i and mulching done durli\g initial construction ~ check costly 
~ before !1, ~tarts. . _ 

· S~l-<ra .in f to soil Qurin initial adin. The term 11topsoil" -in this re- -
~ ap,p es · to . a loamy soil capable of introducing and supporting vegetation on 

pO dsi~e areas, Experience has shown that a little ·good topsoil salvaged is much 
:ter t p{µl large quantities of "alleged" topsoil hauled in from borrow pits at high 
cost• There can be little question ~s to the economy of salvaging topsoil. du:ing 
iJd_tial grading. However, the question of whether or not to salvage topsoil is one 
that must be considered for each individual project. The depth and distribution of 
tops@il availab+e within construction limits, the quality and .availability of top­
aoil from borrow pits, and the relative cost of each, must be considered. Theim­
partant P?int is that the poss~bility of salv~ging tops~il during ?rigina~ ?ighway 
construction be carefully considered and not ignored. When there . is sufficient 
depth. and area of good topsoil within construction limits, modern machinery can 
easily stockpile or windrow topsoil, and later spread it back on new slopes with a 
,ad.nimU.m of hand labor. Salvaging of topsoil during initial grading has an indirect 
but important effect on maintenance, because ·topsoil aids in better and more rapid 
veget,ative ground cover. Experience has shown·. that where topsoil is not used, seed­
ing failures are most numerous, and failures mean more maintenance in patching and 
reseeding. 

Obliteration of abandoned roadways and borrov.; pits can be most economically 
handJed by inclusion in the initial grading. If this is not done, these aroas will 
not only .be an eyesore, but also a continuing source of erosion, drainage difficul­
ties, and complaints. Restoration of abandoned roadways is an excellent practice of 
coo~erative soil conservation since the property· owners can again use the land for 
agricultural· purposes. 

Mulching. Mulching during initial construction is of prime importance, be­
cause of tbe immediate protection it gives against erosion. regardl~ss ' of season. 
Thus maintenance is aided because er9sion is checked before it starts. Mulching 
al.one is of great value for erosion control since it is not as seasonal as seeding 
anct Planting. Seeding can be done later through the mulch, if necessary. 

. . . 
. Seeding and Sodding. Although these items are .seasonal, selective adjust-

ments in seed mixtures!} , coupled with . proper mulching, have 11s tret ched II the seasons · 
;fnsiderably beyond what w.ere originally considered safe seasons for seeding. 1/A th 

a~ rounded cross-sections, several methods -- particularly seeding _with farm equip­:nt ~ broadcast sprigging, and topsoil planting (also known-- a,s ~lch sodding or 

00
°adcast_sadding) 7~ are.readily ~daptabl? t? ~echanization a~ inclusio~ in initial 

1~struction. The inclusion of this work in iru.tial construction prevents erosion, 
er t~ad of placing on the maintenance engineer the duty of curing erosion. Even if 
~Slon of bare slopes is not of the spectacular gullying type, year after year of 
dr ~t heaving, sloughing, and sheet erosion will be an ever present cause of silted 
~g~ channels •. 

it S~e 1942 Report of the Committee 'on Roadside Develo
1

pment, PP• 31-41. 
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It is considered advisable to include these items of nru.lching, s eeding . 
sodding in initial construction, but in any case provision should be made t o 1 ~ 
slope surfaces rough in preparation for subsequent mulching, seeding and s octdi:'VI 
rather than .requiring :the laoor...waming 11 ·sandpaper1ing11 · of , s-10p~s.~ whi:ch i-~ au t~• 
frequently done. • . •,.: ?- · , , ;., • ' ·.- •. : ·; •• • Q. 

) 

. .C., , Salvagirrg,:.a'.rn!n2r ot e.oti~g ?'.'°-s t ing ~ege_t.a.tiOQ; 1)P~'.tti•cnl a rlay · :,peaj.m~ 
trees ., ~ beauty ~ filli\ J1Cornpleie Highway~' without . exten.p.v.e!':_.op.er at 1.on~ J?! : 
ing ~ subsequent plant maintenance. , ·.,.:· ·:, · 

Salvaging o:f' specimen tr.a.es froIFl wi tl'}in construction li~~~s . ~g.er.· f av.oriabl 
conditions· may reduce right-of-way acquisition costs and provide- an · irmnediate· lan 
scape ·effect ·on· the newly graded highway. In some cases such trees can be saveq 
being moved directly to a hew permanent location at the outer edges of the right-a 
way. ·· Although transplanting -requires hand labor for digging, the heavy road lll?,c · 
er.y: such' as tractors, bull-dozers and even light shovels cp.l'l be utilized economic 
fo.r lifting., skidding or hauling. trees. Excepting special s ituations, public p<:>ll 
does not usually justify the, cbs.t;: of su.ch s alvage operations over about a 6-inch 
caliper size • . Successful salvaging of specimen trees requires competent l a.ndscape 
supervision and trained cr:ews during transplanting. operutions and during maint enan 
for a period. of two or three seasons. 

Prot et: t i on of existing specl,men trees .at , edges of- c1.1t and fill ...§102e~ ·can 
accomplished by aerat i on courseS' lffider fill material and ·by tree · "wells". a·nd reta 
ing walls. Walls for proteclion of tree roots in cuts can be built after initial 
constrµction, but in fills it is only before any ·fill is ma.de that the tree. roots 
can be_ protected with an aeration layer of coarse material. Protection during i n .. 
itial construction will reduce materially the subsequent maintenance that would be 
needed to rejuvenate "smothered" plants. 

• • •• i · ' 

·Pl anting • . Under satisfactory 'seasonal co'nctftions' planting o{'tree,.s' flow 
-ing trees,, shrubs and . vine · ground cover for erosion -control and landscape effect c 
be satisfactorily integrated with initial construction. Otherwise, it may be. best 
to . have the planting · done under ·a·~ separate contract ·.from the actual roadway constru 
tion. In any case,planting items should be planned and made a-part .of the plans 
specifications anci estimates of the initial construction project. As in the case o~ 
mulching, seeding and sodding, 'planting for··erosion ·c·ontrol during cqristr:uction 
gives a head start in preventing· erosion, rather tha!) necessitating curing of eros:I. 
by maintenance. ' 

~ :: . 
Select ive ol earing .a.tid special _roadside elean~EP out side of construction 

limits is somewhat difficult to describe in wri tten s:p3ciSications. It would be ad­
vantageous, however, . to include selective cutting arid clean-up work in 'it.i.itial o:>B­
struction. When not so inizluded, it may at so:me later date disturb other roadsi.Gie_ 
development -- such as seeding, sodding, mulching or planting - that was 'included 
in initial construction. : A · good ·c'lean-up of rocks, logs, stumps and ot,'her debris 
during initial construction ,·increases the percentage of right-of;..way area : ttat can 
be mai.ntained by machinery,' ·'and makes· all subsequent right-of-way clean .. .:.up quicker 
aqd easier. . ·,; ~ • • :-

~-, .. 
' . . .. 

' . 

,• I 

I •,• 

.··, 
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The.se, two. i,teipS 0f pJ..antinc; flr Q.. selective clearing ancl special clean- up wi:}..l 
quil~? car!3ful specific~t.::..ons at:J.d .t \ n1m ,_ adequa~e SI?ecialized insr~ection during con-
ructJ.on • 

. The integrr:tic,n of landscapa. I r inciples and roadside ~evelopment practices 
th :t,rotia~. hi g~i•:ar locat;ton and c~hst. I'i.,\Ction will be benef1.cial t? s.ubsequent 

t,arta.."lp~ ·in fa o ·~ 3.y,s : . . · -

1. . ::, ·,r.U f make t he work d; t he maintenance· engineer strictly maintenance . 
th@ul4 nc :.; iPe required to as sUJL t he duties. of finishing up work t,hat is defi-
e}..y a p""r ·~ of the construction o~ t hd ·co~~TE •'fII'Gt{WAY. : · · 

~ , It will t urn over t o ~hie 1.iaint~nance engineer a_ highl1¥ay w~~ch is so d7-
sned a.llcl protected th~t the act,.n ::L 1.:a~.ntenc1nc'e operations which are liis respons:i..­

-1 t" C~'\11 be done more quickly i 'Tl.O: .re eqsily , and mor e econo_mically • 

PRINCIPL'•~ F HIGHWAY DRAINAGFtl 

The report r e.co.gnizes the .{ fact that drainage prac,tices a1•e di,stinctly dif­
erent in the humid regions whe re , ';egetaticni can be relied upon to control e;rosion, 

compared with the dr v re;gions w~.fie rt.1 vegetation ca.n ,only be established witq dif-
ficulty . · , . 

In ;cegions of def~.c:ient r~i.nf ,;1.ll , the erµphasi s is on lceeping water away from 
the rui:gpway. In bo,th hu, .i d and d~ !Y r ,1gions , water should be dj,s charged from the 
1iighway as soon as pos si:1J.e in a m iannar whicll yd :1.1 ~ot caus e damage to property be-
lpw the 'highway. ' 

The outline i ;-i -:i.~:ti.t ed t o conditions nornu.lly occurring on rura1. highways 
witl'tou~ storm sewers a•.,t" simila .. • f bla~,orate insta. llc1.ti ons . 

' Tt 1-:t~ FOR AIHF I EJ:DS AND ROADSIDE. DEV'Jr_.I,OPMENT 
~ ~ ,. . ' 

, The devnl o•.,nu nt of turf' ct,n ~irfields presm1ts :nany problems that are common 
also to roadside (',e alopment wo .• l t. . li' or convenience ·:.Le oif ferent types of turfed 
area,s ar e groupe~. :,ccordiri,g to pJ rob:;b le use as areas of inten:si ve tr?.f;.tic, occasion­
~ trctffic ·ar.d nt>1 -traff).c. • The I a1 eas that are usec1 ' f r equently i'or landing or taxi-

g or planes a~•f co:nparable · t o r nan/ of the · shoulder. st :i ps a:i,.ong highways . Tl;le -
:rea~r of non-t:i;,•a .. d.c on ·~n a i r : i i eld, l i ke · on roads i de embankm!_;nts, are · planted only 
s n:eC3ded to p.r vide protect/1..o .~ga .i.nst dust and ·err.1s lon , using native material wh~re 

~l'aotical. ~~• ,ween f.hese t v}o ex-b·e mes qf µse a·r e pladt.ings of different types to 
:trol d'tts t · : .1d e1·osion, or t .o 't> ·o l de a cc1mo,uflp.gi.ne: tonedown . The .Planting of 
an/ields an<1 r oadsides sh~ul .h ave : n common the obj sct{ves of maximum dµr~bility 

lowe st mi .. .ntenanc·e cos ts c .a.si stent with the us,e- r ~c uire111ents . 

~ · · ·G~-a 'S Jseed~fl~ a-nd _pJ.ant j.ng prQg;i;:ams cm airfi~l <is and toa<;l.?:f.q.e~r , i.µ;ifortun~te -
, come at the end of maj'or- a vtlng or other constru,;t .f.01. programs . The tendency, 

l ... 1-----------·---·-----·----~--------------t~ -l~ complete report 'by C: ... r l ·. P . I zzard , Chairman •) 11 Drainage ?nd Dr3:ip.age Struo-
Pl'i est, i s published in the Hi~hv. ay Research Board Proce--,clings , VoL 23, p. 264. Re-

n ~ are also available. . 
I 
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. . 

therefore, . is to plan and exec-q;te them a,s 11aft~r thoughts. 11 Such an 
resulted in much waste of effort and has led to false conclusions as 
tiveness of the programs. 

I 

SPECIFIC,ATI ONS .-it · - A ·s tudy of spec:Lfic.~tions· for the · s~eding or plantin 
grass on Army insta.lla~ions, as on roadsides and other Federal p rojects, :reveals 
great variation in requirements and many indefinite clauses that clearly indicat 
the need for a .more careful consideration of tlds phase of the progr:am. 8 

Any development o·f living things presei-1ts · prob,lems that canno't be Solved 
slide-rule methods. The specifications for turfing must necessarily be more flex. 
ible than are the specifications for most of the other i terns in highway or air.fie 
construction. On the other hand it is not desita'.Jle or necessary to go to the 
treme of making ,specifications so loose. that th('l3y are subject to almost limttlesa 
interpretations. Extremes of rigid exactness or of loose indefiniteness in spec1. 
fications lead to misunderstandings and delay3 r.;·1d tend to add to the costs of es. 
tablishing turf. 

There are many example$ in government sp~cifications , for turfing of extre 
looseness in stating requirements which make it ' t;~_most impossible to enforce defi .. 
nite standards. As an example, it i s common in p°lanting specifications to find t 
the seed requirements a.re covered by some such ganeral clause as 11the seed shall 
meet the requirements of the State and Federal s.~ed Laws. 11 Actually such a r equi 
ment do.es not · assure .the delivery of any- particu.\-1r qual:itJ, of seed since the laws 
referred to are , essentially labelling laws. For'<~x.ample ,, a very low quality seed 
could. conform ' to the above recpirement provided i\, is · correctly labelled. Also au 
a common statement of requirement as 11 seed shalJ bo of good quality and high ge,m 
nat~on and oR!ained from reliable sources" is ac t\1 .<:-,lly nothing that can be enfo~c 
as intended.;" ·· ·.. · . 

'. , 
In other cases cases seed mixtures are s t .1 t.ed very pr~cisely in terms of 

percentage of the total weight of each ingredient bgether wi t:l'"i purity and germina"' 
tion figures for each. This· type of specificatio.r'l. is unsatisfq::tory because it is 
impractical to determine by seed tests whether tL.t, :;L4.xture was actually prepared 
the specified manner. ~ 

, 

A review of t he sever a_ methods used i n t he' spedficaUon o:f seed mixtures 
-~a.s in~i~aibed t he need for a s·~andar dized , s imp~e n:t3i·.hod for dEl) f ~niJ;g requi7e1:1en:ts 
in t erms .th~t c~p be•·snf'.or ced and at the same time ~ncour age .rna.xJ.J1t~ competJ.~l'V~ 
bi dd¥1g .' The requir ement s of seed h~ve .f requent l y ,oeen expressed i n ,ter ms of ~ure 
live 's eed, whicn method was r ecommended ,i n the r epd,:·t, of t his comm:i.tt i~ in 1941, 
The new ~'Gorr s of Engineer s Gui de Specification for: 3eed1.ng11 uses t hic\ designat i on 
of pure. l i ye seed , but go_es a . step f arther than hat ·. been copnnonly u sed ... n the pa.st 
in stating requirements for rt;txtures ~ ._The new spe,:;.\ fic-9.tio:n states min:imum requa.r 
ments in terms of the percen-';.age by weight ·of pure ]) .. ve• seed in the tota+ mixture• 
as in the speq;::ification method 11D11 • . , 
,} See Appendix _IX, p.107 f o,~ Guide Specifications f,;,~ pared ·by the · Army Co:i:-ps 

En.gi_;1eers. . , 
• P«·See Appendix IX, Sect~ ~fo:., 11Tentative Spccifica. ',J·n s for Purchase of Gra~~ 



Four methods of specifying seed requirements are as follows: . 

I' 

'Kerttucky Bluegrass 
Domestic Ryegrass 

-Redtop . . 

SPEC~FICATION METHOD A 

. Percentages 
Wel~ht Mixture Puri t;z 

io so 
30 95 

,. 20 90 

Germination 
80 
90 
90 

23 •. 

, By mult,iplying the percentages of purity and gerrn.i.nation, this requirement 
ari pe .e~pressed . by: . 

' Kentucky Bluegrass 
Domestic Ryegrass 
Redtop 

SPECIFICATION IiIBTHOD B 

Percentages 
vVeight Mixture Pure 

50 . 
30 
20 

Live Se-3d 
64.0 
85.5 

· s1.·o 

By multiplying the pe.rcentagBs of weight of mixture and purity i.n ·sPECIFI- · 
CATION. METHOD 11A11 , the requirement can also be expressed by: 

Kentucky Bluegrass 
Dome~tic Ryegre.ss 
Redtop 

SPECIFICATION °'METHOD C 

Percentages 
Wei.Bh_t of Pure . Seed 

40.0 
28.5 
18.0 

Gorminat.ion 
80 
90 
90 

. By multip1ying the pero~ntages of weight of mixture, purity and germination 
J.n SPECIFICATION lvLl:THOD 11A", the requirement can be expressed in another manner by: 

. .. \ 

Kentucky Bluegrass 
Domestic Ryegrass 
Redtop 

SPECIFICATION METHOD D 

Percentage Pur~ Live Seed 
- . .. . . 32.00. · 

25.65 
16.20 

• 
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In 100 pourids of the mixture as stated in specificat:i,on Methoq. A, 50 p 
cent or 50 pounds comes from Kentucky Bluegrass seed stock. Since this stock ie:r 

( . ) . s onJ.Y 80 per cent pure, the1·e are only 40 pounds 40 per cent of pure bluegrass 
in the mixture (as shown in Specifica:tion Method C) •. However, only 80 per cent 8 

this pure bluegrass seed germinates, so the mixture contains only 32 pounds (32 ° 
cent) of pure bluegrass seed that may be expected to germinate and produce blue 
plants, as in specification method D. It will be noted that by rrultiplying the ~i 
ures in the several columns, in methods A, Band C, ·the same figure of 32 per cent 
is obtained for bluegrass, and •similarlr the percentages of 25.65 and 16.20 for t 
other grasses in the mixture. 

The percentage of the pure seed which wilJ. germinate is called the pe·rcen 
age of pure live seed. Since, the plantings such as roadsides ana airfields, the 
value of any lot of seed is dependent on the amount of the required seed that may ~ 
expected to germinate and produce plants, the requirements are stated most simp].r 
terms of specification method D. 

In addition to its ·simplicity, specification met.hod D has the advantage of 
per·mi t ting seedsmen ,some leeway in the mixing of the ingredients to meet the speci­
fication requirements. A case is cited below of a mixture of seed which more than 
meets the requirements as expressed in specification method D on page 23, but whiah, 
is below the specified minimum requirements, in the underscored items, when stated 
by specificHtion methods A, B or C respectively. 

Kentucky Bluegrass 
Domestic Ryegrass 
Redtop 

Kentucky Bluebrass 
Domestic Ryegrass 
Redtop 

Kentuclcy Bluegrass 
Domestic Ryegrass 
Redtop 

CASE METHOD A 

Pe1'centages 
Weight of Mixture Purity 

~ 90 
35 .2.Q 
25 90 

CASE ME'l'H0D B 

Percentages 
y\Jeight of Mixture Pure 

l+O. 
35 , 
25 

CASE lv!ETEOD C 

Percentages 

Gernti.na tion 
90 
§.?_ 
85 

Live Seed 
81.0 
J..Q_-.i 
1Ll 

_Vfi_e_i_gl_·t_t_o_f..-P_t:_1r_e_S_e_e_d , Germina tioQ 
26 90 
31.5 §.?_ 
22.5 ~ 

I 
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K~nt1.ickf. B~u,e_erass 
Domestic. Ryegrass 

·· Redtop · 

CASE METHOD D 

Percentage of Pure Live Seed .;:;..;;,.,;, ;,_..;;.==-.;..;;~3;;;...2.,.;.;;.40 
26. 77: 
19.12 

25. 

With requirement;s specified as in method Din torms o:fl the percentages of 
live seed, the seedsman can change the proportions of the: ingredients to con­
with sto~ks on hand.. to ge;t ~he mixture c·a11~cl 'fo7. For ~1~st~nce in case __ m~t~od 

the perc·entage . of the we~ght of Kentucky- bluegras_s is ·40 which is below the mim­
require.{llent. of 50 called for ~ · sp·ecific::ation method A. : This smalle7 weight of 

eg:rass se.ed ls mo~e_ than compensated by the hig~er ·pe;cerita~es of purity and 
r:iation 40( 90,<C9Q) = PLS 32.40 as compared w:i:th the reqmrement 50 ( 80:x:80 ~= 

32.00. Thus this smaller weight of 'higher grade bluegrass seed which will pr.o­
uc,e more plants than anticipa_ted in- the specification requi'rement's is not.·acceptable 
en sp,ec~fication method A is used ~ut is t).cceptaole under the more flexible speci-
cation !Jlethod D. · • , 

. The actual perc~ntage of pure live seeq of eacl<l of the irigr.edients is the 
criterion of val~e regardless of how the ~eed$ma.~ combines them. Greater flexibility 

the seed supply. wi t .hout reducing the quality of· the final mi.xtur~ tends not @Rly 

io ~ncourage more and lower bids ·but also helps avoid delays · due to inad·equate 
stocks of one or more of the ingredients .of rigidly prescribed standards. 

' . 
'rhe remaining rnater:.al.s i n the )nixtut'e are specified a;s a ma.YJ:mu.m of 11.otl:le:r 

terials". Th~se inclui:le chaff, dead seed, ·hulls, crop seed other than tho,so speci­
tiecl, harml~ss inert, matter ?,nd a· prescri'be·d maximum of weed seeds. . _. 

Another clause in grass seeding or plantiq·g specificati0ns which has served 
te .giv:e a false sense of security is the guaraptee clause. Thi;s 'clause. has .recently 
bee.n elimip.ated, from plOst t ypes of contracts in Army prejects. It i~ admitted that 
the:r-e are many sound arguments in favor of the guarantee clause - in planting work. 
It serves to place. the responsibility on the contractor and thereby has the effect 
of. appearing \? .relieve representatives of the Government . from responsibility for 
proper. inspec,tion. It has the added disadvantage of tendi11g t:6 encou:rage the Con-
tra~t,~ng Officer to nm.k~ unreas·onable demands of the C•ontractor.· • · 

PONS'l'RUCTlON: Unless t.he actual grass seeding and planting operatiorrs of 
~irf~elds, as well ·as highways, are more c·losely supervised than . they have f:t1equent­
-+Y been in the · past, any discussion of detaiJ.s of specifications becotnes :me:Vely· 
academic. In tbe inter~st of the Government, as well as the most reliable cory:,rac­
to.rs, more sincer.e· e.f'.fort.s .should be made to properly su_pervise plantir-ig projects. 

' 
. . Ther·e has oeen a ·g~z:ieral t¢ndency to interpret planting specification re-

qllirem~nts rather loosely; . The urge for speeding the coptp1:etion -of the project has 
apparently' beeri considered. as a j1 sti'fi:cation for much poo1• work. The so-called 
SaV:i,ng in time enables acco\mts to be closed but too o!ften necessitates ,complete re­
:eecting or replanting. Another reason for the loose interpretation of specifications 

0
s the assignment to these projects of inspectors who have little or no interest in 
r Prior experience with this type of w9rk, 
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One of the common faults in planting is j_nad.equate preparation of the se 
bed. With the type of soil and tlle compaction tha,t o,ften are encountered on aiJ:,~~ 
fields and roadsides, it is difficult to produce a saticfactory seedbed. Vvhen s 
fications are written it , is impost,iq:)_e to predict exactly what detailed methods Pe 
be needed to provide a suitable seedbed on all areas. The method that will be n 
·ed to properly loosen soil in temporary roadways for instance may represent wast,:: 
effort in over 90 per cent of the area to be planted. Nevertheless, specification 
often require plowing to a stated depth when a much faster and cheaper method of 8 

loosening the surface by light disking would be adequat,e except on com:Ja:ratively-
small compacted areas. · 

•Grading is often badly neglected in spite , of the requirements o~ the spec± 
fication. The most troublesome irregularitr on the comparatively flat grad'es 
airfields is the ·1ong narrow depression or ridge parallel to the pavement. 
strips where water collects are a constant menance to vehicles moving along the 
·shoulders and discc;mrage or prevent the development- of a satisfactory protectiva 
turf. They are usually caused by carelGss gradine; pra:ctices· that are com::,only ca:~ 
ri~d on in only or1e direction, parallel to the pavement. Other irregul.arHios in 
thq surfaee, caused. by the interfer.eqce to grading from large stones or other ob­
structions, are all too common. Often these irregularities are not important from 
the standpoint of traffic but they will cause serious delays in mowing operations. 
Decided improvements in final . grading. operations are needed on highways and air­
fields if full advantage is to be taken of improvements in high speed mowing equ:i.P­
ment. It must be remembered that good grading can be accomplished before planting 
at a cost that is trivial as compared with the cost of ~egrading after a sod is Jro 
vided. 

' The question as to the beGt use of topsoil on airfields as on roadsides is 
still unsolved. There has been an increasing tendency to dispense with topsoil on 
Army Airfields. There are rnany cases where fund.s r. and manpower; have no doupt been 
wasted in spreading topsoil., On the other hand th~re are ::nany other cases where to 
soiling has been omitted to the di stir.ct detriment of the projects . Every success 
of plantings on s.ubsoil is likely to be misinterpl;eted as proof that topsoil is neve 
needed. A more critical study of subsoils and topDoils is needed to determine the 
most effective use of topsoil for all turfing projects. Further study is needed of 
the relative e·fficienoy of topsoil as compared with fertilizers 011 different types 
of subsoil. 

The recent need for rapid planting of turf gras ses on large areas with a 
nururmun of labor has led to sor,1e decided improve:nents in machine planting methods~ 
1'he sprigging machines are the best exaraples of this development. Doubtless these 
machines wili be found to have e:ictensi ve application to future highwa;y as well as 
airfield planting programs. These more rapid planting methods make it po,'3 sible to 
have large planting programs completed during the most favorable planting seasons. 

A common Vfealmess in any turf program is hasty judgment as. to accomplishl ent 
Frequently uniformed individuals will . decide on "the success or failure of a program 
based on the appear~nce of some green covering over the area . There continues to be 
many instances where jobs, are accepted as complete_ly s1.lccessful when as a rna.tter of 
fact the resulting growth is nothing but weeds .or, -temporary grasses. Such conclu­
sions are dangerous in that they are interpreted as pi,oof that fundamental prinoi~le 
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time anal methods o~ plantinz are of no importance: I~ ~ a_o:'ering of wee , s is 
t,e c'o.r.)sidered aclequate for t1-ny area, there seems no Justifica.tion for waste ~f 
bei funds i~ seedin~ or gr~~s planting work. l C ' • ' - • 

MAINTENANCE: The r elation$hip betweeh the construction and mainten~c·e wprk 
t~rf fs ·still not fully appreci~ted. When engineers build bridges or pavements 

n . r work is n0t ruine~ in a few months. b~ ne~lect or fault? mairttenance. On the 
h r hand, they can writ,e up .ic;leal spec1.f1cat1ons for plfa.nting turf and have them 
euted perfectly onJ.y,to fir,1d that in a few weeks the program has failed due to 

~eot of maintenance. Excellent plantings of Bermuda grass in soil heavily infest-
e with Johnson grass, for instance, frequ~ntl;y- fails completely on highways and 
rfields me,rely tle,cause the Johnson ,srasa is permitted tq grow up and another out 

8 newly planted Bermuda• grass. Unless there is a more general understandine of 
bis relationship and q. greate.r effort is ma.de to coordinate the j:.w0 phase_s of tur f 

ei,tabiisnment on both highwc1.ys and aipfield, public funds will be wastJd. . 

Unfor;tur1ately the most. impor:t,ant period from ;t:,he standpoint of maintenance 
is in th~ early stages of the devel_opment of turf. T.l::le average cost of maintenance 
of .pa-vements ipcreas.es a~ ·toey age, o~t in the cas.e , of turf the greates·~ cost is in 
the early stages. The problem must therefo:r-e be recogpized as quite d:if'fere\1t fro,'.]1. 
pavement maintenance. 

Since the stand of grass that is ultimately obtained is dependent on. mainte­
nance, as -well as the original planting, it. is impo.ttant for those wt10 make and ex­
eeute the plans to know the future needs and prqbable . ni.'3.inte,nam;:e of :the turf in the 
area.a. to be ·planted. It is o'pviously a waste of public funds, for instance , to 
sprig Bermuda grass along roadsides and on areas to be unused on. airfields , -where no 
provision is to be made for proper mowing and where weeds or native veg~tation_ will 
develop quickly to give a satisfactory cover and to smother c;mt the planted species. 

The large turfed areas that have 'peen developed on airfields and the con­
stantly increasihg acreage of t;ur.f. along highway present mowing pli'o,blems that are 
certa:in to receive more careful attention in the- future. The old type of farm mow er 
so generally used · along highways and airfields in th~ pa.st is too slow and expenslv0 
for large areas. Recent developments in mow:µ_1e; .equipment for airfield use have al­
r.eady greatly speeded ·up, mowing operations: Fu.rtl er improv~men:ts no doubt ,,1:Lll soon 
follow. The new types of mowing equipme_nt will be useful for r·oud shoulders as well 
as airfields. In order to use high speed mowers to best advantage , it will be nec­
essary to plan for roadsides. t hat ara more streamlined and more free from obstru,c­
tions than are coi;nmonly ~een today. Such provision.s in acldi~ipn to reduc;i. r,ig wairte-­
.nance costs will nave t,be added advantage o.t added sai'et.y fea:t,wes. 

DUS1, PALLIATIVES OTHER Tr-IAN TURF: In m9ny areas it is :i,mpraotical· to grow 
turf., so some other method for the control ,of duot must be used on ,airfi elds . T e 
00rm1on highway practice of usi.r,1g mulches of straw, hay or , similar .rna~erial~ has been 
:ctified to make it serve airfleJ.:d needs·. The mulch is spread on ·tilled soiJ.. and 

en anchored down by pressing it int0 the soi* by means of ].and, packe~s or dis1(0 . 
l:huch alone greatly reduces the movement of dust but it has aiso been ver effe d ,i·•e 
0n airfields , as on highways, · s a protecting med:i.um t aid in t he est· bl:'. $h:t er,t,' .,<:ff 
~~ass. G~ave~ blankets, various bitume1:i.s and c~o,mica;l..s ! r?ugn tillage r111d oU- e.r· met] -

s Used in highway work ha"lle also been useful in the irfield prograr11. 
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SUMMARY: There are many problems in common in the development of t~:rf f 
airfields and roadsides . There is need {or improvements in writing turfing spe 
fications to state requirements more qefinitely and at the same time make allowo 
for needed flexibility. Details of writing specifications , however , are mere11 ademic .unless improvements are made in supervising the Mt:ual planting ]1>:rogre.rns a 
Greater efforts must be made to work out better coordination between constructi~ 
and maintenance since seeding and planting efforts may be wasted quickly by faiJ.n 
to follow up promptly witp appropriate rp.aintenance ,p;ractices . 

INSPECTION AND EVALUATION OF . 
COOPERATIVE HIGHWAY EROSION CONTROL DEMONSTRAT~ON PROJECTS 

. ' 
'}:'he Project Committee on Cooperative Agreement Proj~ct Analy-ses had tenta-

tively planned for 1943 (joihtly with the Project Committee on t rosion Control arut 
Plant Ecology) a series of field inspections , evaluations and comparisons of a con,; 
siderable number of the ~09 Cooperative Highway Erosion Control Demons~ration Proj 
ects which were handled cooperatively (beginning in 193,7) by the Soil Conservatien 
Service , the Public Roads Administration , the various State highway organizations 
and the Highway Research Board . The postponement of the proposed inspections was ' 
made necessary, however , due to the restrictions of wartime conditions on personnel 
and 1;,ravel. · 

The general program of the .cooperative projects was origi~ally o~tlined bf 
the Project Committee on Er@sion, Committee on Roadside Dev~lopment of the H.i.ghway 
Research Bo·ard. · The details of each project v&ricd considerably , but in general t 
Soil Conservation Service furnj_shed plans , labor, supervision, and a portion of the 
materials; and the State highway departments supplied equipment, equipment operato 

,and the remaining materials . In some cases , the States used Federal Aid roadside 
improvement fumds as a part of their contribution to the projects . 

Complete reports of results are availabl~ only on a portion of the 
and apparently any further.reports , inspections, and evaluation will be severely 
limited until after the war; bu:t, it is only proper at this time to acknowledge the 
value of these projects in the progress of highwn:y construction, maintenance , apd 
eros~on control in particular , and in all soil conservation work in general. The 
value can be summarized into three points: 

. 
1. They effected , in general , an inun.ed.iate saving in mo.intena.nce cost. 

When official final reports o{ projects make statements such as "except for cost of 
mowing vegetation , the project apparently has required little maintenance , " or 11no 
repair work due to erosion since completion of project; wheref'.s previously it wns 
necessary to clea~ out .ditches , r emove silt from pavement , and repair shoulder wash 
after every heavy storm, " it is obvious that substantial savings were made in ma:in­
tenance cost even though no .exact co~t records are available . 

2. They increased interest in highway erosion control on the part of Stat~ 
highway department engineers, and in a few States were the first serious efforts in 
erosion control work. , · · 
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TheY had the effect of spurring on State highway landscape and roadsid~ de-
nt personnel to improve erosion control ~echniques . Some parts of projects 

opDl:ilures; some immediate good results proved to be temporary and fai.:}.ed after 
8 £ 1 years; some methods of treatment were very coqtly. The'se failures and ;high 

~ra were inevitable in a relatively new field of endeavor , but even the f ail-q_res 
,t~ h costs had a value because many of the effective and inexpensive erosion 

tr6f techniques of today are t1·aceable to the quickening ·of interest brought about 
~ ,I,. • t the ooopera~ive proJec s . 

It obviously is impossible to quote exact dollar and cent figures , but it 
pe fairly stated that the ;funds expended on these cooperative projects have been 
d 1nany fold in higr-iway ,er osj.on control. Advanc,e dat l; on. these proJe.cts will be 

d on page-s 79a to 83a of the '1941 Report , and on page~ 42 t o 47 of the 1942 Re­
rt of the Committee on Roadside Development. 

TECHNICAL ¥()TION PICTURE ON _HIGHWAY EROSJ;ON CONTROL 

Dur~ng 1943 the Project Committee on Erosion Control and Plant EcolOf,Y, with 
8 J11&1.terial assistance of the "Soil Conservation Service , distributed film and ar -
, ed for the filming of technical information on erosion control by a large numbor 
states. Final editing of the .film is being done in collabor ati0n with Division 
; F,ducation, Evaluation, and Public Relations. 

,, 

., 




