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·-. NOTICE 
US.Oepai lllienl ot 1QI ISj:X)IICificln 

Fedenll.tlftatlan Admiuisltallon 

SUBJ: WAKE TIJRBULENCE 

,. 7110.157 

1/16/96 

Cancellation 
Date: 7/16/97 

1. PURPOSE. nus IS A SAFETY NOTICE. The pidance contained herein 
supersedes the guidance provided in the current edition of Order 7110.65, Air Traffic 
Control, relating to selected wake turbulence sepamiODS and aircraft weiaht 
classifications. This Notice will work in cozVuncDon with Order 7110.651. Guidance 
contained in Order 711 o:6SJ will coatinue to apply where not superseded by this Notice. 
With minor exception, the new classifications and separation standards are developed for 
application to IFR arrivals. The information contained in this notice will be incorporated 
into Order 7110.65J, Change 5. 

2. DISTRIBUTION. This directive is distributed to the division level in Washington 
and Regional Air Traffic and Flight Standards offices, the William J. Hughes Technical 
Center, the Mike Monroney Aeronautical Center, Air Traffic and Flight Standards field 
offices, selected DoD offices, and FAA contract towers. 

3. BACKGROUND. Several safety recommendations have been made by the Associate 
Administrator for Regulation and Certification, (A VR-1 ), relating to waite turbulence. 
These recommendations included changes to aircraft weight classes in order to provide 
additional protection for aircraft weighing 41,000 pounds or less; increased separation· 
for small aircraft following an arriving Boeing 757, and the cancellation of approval 
authority whel\ a pilot requests to deviate from prescribed wake turbulence separation 
when departing behind a Boeing 757 or an aircraft weighing more than 255,000 lbs 
(Heavy). 

4. ACTION. Apply wake turbulence procedures to aircraft operating behind heavy jets, 
Boeing 757's, and where indicated to small aircraft behind large aircraft. (Reference 
para. 2-1-19, Wake Turbulence, of0rder7110.65J). 

a. For the purposes of Wake Turbulence Separation minima, the weight classification 
definitions of Heavy, Large, and Small are as follows: 

(I) Heavy. Aircraft capable of takeoff weights of more than 255,000 pounds 
whether or not they are operating at this weight during a particular phase of flight. 

Distribution: A-W(AT/TO/TR/TA/TX/FS)-2; A-X(AT/FS)-2; 
A-YZ-l; A-FAT/FFS-D(KAX); DOD (select); 
ZAT-464 

Initiated By: AT0-120 
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(2) l..lqe. Aircraft of more than 41,000 pounds maximum certificated 11keoff 
weisbt, up to 2SS,OOO Jl""'"' 

(3) Small. Aircraft of 41,000 pounds or less maximum certificated 11keoff weiaht. 
(Reference, Pilot/CouttoJia' Glossary, Aircraft Classes). 

NOTE: The SF-340 IIIIIATR.-42 will be exempt from the small catcaOJ)' aDd will be 
cl•sified as Jarae airctd ix aepcation pulpOieS. On-aoina studies by NASA may. 
exempt other ab:cnft ill tbe fblure. 

b. In addition to J18141*1" S-S-3, Minima, separate a small ahcr4t Iandin& behind a 
Boein& 757 aircraft !andiRc on the same nmway, Or making a toudl-aad-ao, stop-ad· 
go, or low apprOIICh by wiDg a minimum of S miles will exist at the time the 
pre=iing aircraft is ova- the landing threshold. · 

c. In addition to paragtaph 3-9-7, Wake Turbulence Separation for Intersection 
Departures, separate a small ain:raft weighing 12,500 lbs or less taking off ti'om en 
intersection on the same runway (same or opposite direction takeoft) behind a preceding 
small aircraft weighing more then 12,500 lbs by ensuring the following small ab:cnft 
does not start takeoff roll Ulllil at least 3 minutes after the pn~cedina ain:raft bas taken off. 
Specific pilot initiated requests to deviate from the 3 minute wake tutbulence interval 
may be approved. 

d. Air traffic controllers shall not approve pilot requests to deviate from the required 
wake turbulence time interval/distance if the preceding departing aircraft is a Boeing 757 
or an aircraft classified as Heavy. 

NOTE: ~listed in Order 7110.65, APpendix A, Aircraft Information, have 
changed to a new weight class as indicated in Appendix I, New Weight Class, of this 
Notice. · 

5. The information contained in this notice will be incorporated into Order 7110.6SJ, 
Change 5. 

C. Rog Wall . 
Program Director for Air Traffic Operations 
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APPENDIX 1, NEW WEIGHT CLASS 
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Section 5. RADAR SEPARATION 
11-6-1. APPLICATION 

L lbdlr sepation aball be applied to Ill RNAV 
aizcaaft opeaalillg on a JUdom (impomptu) route at or 
below R. 450. 

lt.lbdlr separation may be applied between: 

L Radlr identified aircraft. 

2. All aircraft takins off llld another 
J:ldaNdealified aircraft when the aircraft takins off will 
be llllllr-idcadi6 within 1 mile of the nmway end. 

3. A radar-identified aircraft llld one not 
radar-ideotified when either is cieired to climblclescend 
lhmush the altitude of the other provided: 

(a) The petfonnance of the radar system is 
adequate and, as a minimum, primary radar tarsets or 
ASR-9/Full Digital Radar Primary Symbol tarsets are 
beins displayed on the display being used within the 
ainpace within which radar separation is being applied, 
and 

(b) Flight data on the aircraft not radar-identified 
indicate it is a type which can be expected to sive 
adequate primary I ASR-9/Full Digital Radar Primary 
Symbol return in the area where separation is applied, 
and 

(c) The airspace within which radar separation is 
applied is not less than the following number of miles 
from the edge of the radar display: · 

(1) When less than 40 miles from the antenna-
6 miles; 

(2) When 40 miles or more from the antenna­
JO miles; 

(3) Nazrawband radar operations- 10 miles, 
and 

(d) Radar separation is maintained between the 
radar-identified aircraft and all observed primary, 
ASR-9/ Full Disital Radar Primary Symbol, and 
secondary radar targets until nonradar separation is 
established from the aircraft not radar identified, and 

(e) When the aircraft involved are on the same 
relative beading, the radar-identified aircraft is vectored 
a sufficient diStance from the route of the aircraft not 
radar identified to assure the targets are not 
superimposed prior to issuing the clearance to 
climb/descend. 

N-2. TARGET IIPARATION 

Apply radar teparalioa: 

L Between the ceaters of primary radar tarPts; 
however, do not allow a primary tupt to touch another 
primary llllpt or a beiQm CODirOI alasb. 

b. Between the ends of beiQm control slashes. 

NOTE-
At TPX-42 situ, the bl'tiCUt \liMo foimu'e lltiUI be 
«tlWIJed to dUplay the N«ool ct~~~~rol s/Qsh. 

e. Between the end of a beiQm control slash and the 
CCIIIer of a primary tarpt. 

d. All·Disital Displays: Between the centers of 
disitized llllptS. Do not allow tarsets to touch. 
IIBFBUNCB-
FAAO 1JJ0.6S.SIMUU'ANEOUS lLSIMLS API'RO.tCHES. DUAL & 
11111'LE, ,._ S.P...1. 

w-3.MINIMA 

Separate aircraft by the following minima: 

NOTE-
Wake turbulence procetbues specify ~sqnzrtlliDn 
millima nquircdfor cet'UIIn c14ssu of Gircr4ft bec~~Mse of 
the possible e§ecu ofwakelllrlHdence. 

L Broadband Radar System or ASR-9/Full Disital 
Terminal Radar System: 

1. When Jess than 40 miles from the mtenna- 3 
miles. 

2. When 40 miles or more from the antenna- 5 
miles. 

EN ROUTE 

b. Stage A I DARC and EARTS Mosaic Mode: 

NOTE-
Mosmc Mode combines radar input from 3 to IS sit~s iniD 
a single picnln utilizing a lfiOsmc grid composed of radar 
IOrtboxes. 

1. Below FL 600- 5 miles. 

:z. At or above FL 600- 10 miles. 

< < • 
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1 WJdlin 40 miles of the antenna and below FL 
·1110- FEility diJeclives may specify 3 miles. 

Ntii"B-
- alipi/it:tull Dpel"tlliontlllldwmtage Is obtoiMd by 

r IVjiv • ,...,.. ~~~to linlk liu CXIYD'tlle, 
/tldllq dbiiCiiNs II1W ntplired to deJiM rite II1WIU where 
3-llrile..,.. ...,., tiPPiiu • ............... 
l'liiiO 7Z10.3, SINGlE :rt1'E COVEMGE STAGE A OPEIIA'170NS, p.,. 
10-a. 

4.. When tt3Dsitioning from terminal to en route 
CCIIIIml, 3 miles increasing to 5 miles or greater, 
provided: 

(a) The aircraft ue on diverging routes/courses, 
llldlor, 

(b) The leading aircraft is and will remain faster 
than the following aircraft, and, 

(c) Separation constantly increasing and the first 
center controller will establish 5 NM or other 
appropriate form of separation prior to the aircraft 
departing the first center sector, and, 

(d) The procedure is covered by a letter of 
agreement between the facilities involved and limited 
to specified routes and/or sectors/positions. 

c. EARTS Sensor Mode: 

NOTE-
CD Sensor lllOde displays i'lfor:t(ll11ion from tM radar i11put 
of a single site. 

I 1%1 Procedures to convert Earts Mosaic Mode to EARTS 
Sensor Mode at each PVD will be estoblished by facility 
din clive. 

1. When less than 40 miles from the antenna 3 
miles. 

2. When 40 miles or more from the antenna 5 
miles. 

I WAKE TURBULENCE APPUCATION 

d. Separate aircraft operating directly behind, or 
directly behind and less than 1,000 feet below, or 
following an aircraft conducting an instrument 
approach by: 

NOTE-
c..sider parallel runways less than 2.500 feet apart as a 
Jilqk 111nway because of the possible effects of wake 
lrlffMience. 

1. Heavy behind heavy- 4 miles. 

a.._ .. .,. t./ tp/ 
2129196 

1. "Sbbi.Qarplbeavy behiad B-757-4 miles. 

1 Small/IIIJe bebilld heavy-5 miles. 

(See FIG s-s-1 u.d FIG S..S.._l). ,....,
7 

_ 5 ,.,.,, e,s. 
'I· .s,..,.,, b.lt .... :t "B - ~ 

Ak'crd 

• ·-1111'11-­·--'a • .... ~, • ..,__, ... ---+1 

' a 
,_, 1,1100-CIR-­---· .... 

I WAKE TURBULENCE APPUCA.TION 

e. TERMINAL: In addition to subpara d, separate an 
aircraft landing behind another aircraft on the same 
runway, or one making a touch-and-go, stop-and-go, or 
low approach by ensuring the following minima will 
exist at the time the preceding aircraft is over the 
landing threshold: 

NOTE-
Colllider porallelrunways less tha112.SOO foet apart as a 
lingle nutway because of the possible effects of wake 
lll.rbule11Ce. 

1. Small behipd Jarge.- 4 miles. 1 
A. SmAll. .bd1•"'d A '6·"}51- £ l'tl• e.s. 

.5:1. Small behind heavy- 6 miles. 

t TERMINAL: 2.5 nautical miles (NMs) separation 
is authorized between aircraft established on the fmal 

0 
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J ~ ,........, aitaaft'a WeiptCiul II tbe­
CII' ... 6atbe •1in• aircraft; 

2.111aJ..acuftllldtbeJoeiDa757apw 'r II 
IDJ f "g iwtbe~mduetioa•tbe• • 1 ........ 
M -~· 

3. Aa awap runway OCCIIpaDCY 1ime ol 3D 
_..., CII'IIA II doc11mented; 

. 4. J8lmiBRli'EITCDD displays -<lip···--used for quic1t glulco zefeleDoN; 

USEGf'-IIADMDISPLIJS.,._J.-1-Ic. 

5. 'DwDallfpoilltl ue visible from the C01111'01tDWW. 
UE .,..._ 
JllUD7lMAifiiD'J'IJUUUNCE.I'tft%-1-19. 
l'lUD1l,.._SMIB.rJNWN SUA8A1'10N, I'GNJ-1.6. 
JllUD 71,.._M8SING 011 DIVIIIOING, ,._ S..s4. 
FM01UO&IDUA'IION FIIOM oemiJCIIONS. ,..,.u-a, 
fMO 71MM.SlJCX7$SM 011 SIIIVU'ANIOIIS D£lllaniiii:S.,._ 
s-8-J. 
fiUO 1UO&AI'H.OACII SUI.MTION MSPONSIBIU'I"I. ,._ 
s-. 
I'AA0711UJ.~,,..,... 7-6-1. 
I'AA01lMASUI.MTION, ,..,... 7-1-3. 
FAII0711USIDMA'IION, PaNT-1-J 
J'IIAD1JIU.IIIII:IUaD SUioMT10N ON FINAL. 1',.12--16. 

5-5-4. ftlmCAL APPLICAnON 

Ain:raft Dill laterally separated, may be vedically 
separated by one of the following methods: 

a. Alsip altitudes 10 airaaft, provided valid mocleC' 
altitude iafmmation ia'monitoml and the apptic:able 
separa1ioa miDima ia maintained at all times. 

UFEUifCS-
FAAO 7114M. VERTICAL SUI.MTION MIHlMA. ,.,. 4-S-1. 
PAA0111US, WJDA170N OF MODE C ltE.tDOl/TS, Ptft~l. 
FAA0111US. SUI.MTION. 1',.7-'1-3. 
FAAO 11JUS, SUI.MTION,/'tJN 7-#-J. 
1MO 111o.M. SUI.MTION,/'tJN7-9-4. 

b. Aasip an altitude 10 an ain:raft after the ain:raft 
previolllly at that altitude has been ill1lllll a 

climb/descent clearance and is observed (valid Mode 
C), or tepllllts, leaving the altitude. 

NOTE-
[!) ConsiMr known flircl'qft perforrnonce clulrGCtmnic, 

pilotfun!isWIMI/llor Mode C detected illfol'liiiJiiola wiJida 
indiCIIU tMt climb/descent will Mt be consistent with dw 

ratu •= seellikd In tlee AIM. 

!Zllt is posllhle tMt tlee separazionlllininuJ tlucrlb«l ill 
para+-5-l,ptiiTa 7-7-J,para 7-3-3, or parD 7...1}-1 
llfight-""""" be rrst.litltained unng IUbpartJgrtJph b. 

~ _._, ""'lk#l'" tftltis '"'"'*.,.will­
.. lllltf:tf(/t-,., ••• ,.,,., ... " ... Jlnt ~ _, Mw.,.., YICIF I riM.,..,.. kJ rfte 

...," Allti{M..,. kJ,. ~ llln:rtlft. I 

.arnauar- . 
JIIAD11JUS.IWOCIDUJI,4i'.~,._2-l-3. 

JllUD111US,\'111211CU.alliUIItW IIINfJIA. ,._ 4-S-1. 
JIIAD111US,VMIIMDONM IICDaCII.r.UIOUD.,._s-NI. 
JllUD111US,MPUCKnON, ,._,.._,, 

I+I.IXCIPTIONI 

a. Do aat uae Mode C 1D effect Vlll1ical iCplrllioD 
with u aircaftllllacruilecllarlai:e, eODiaCt appl'OICh, 

or •II"' ifiecl in FAAO 7110.~, para. 5-15-4e. 
IIDUilNfS. 
fAAO 1llUS, E1lC6I'fl(JfiS, ,._ ~-
I'A.tO 1llUS, CflllrACf' APnOACH. ,._ 1-4-4. 
1'ICO n1:1111-carna 

b. Auip aD lkitllde to aD ain:raft cmly lfter the 
aim'aft ~y at lbat altitude ia oblaved It or 
pillina throuah ~ altmMie uparated from the 
first by the appiOpriate minima when: 

L Sevele turbuJeace ia reported. 

2. AiR:nft ue Clllldootin& mililll)' urial i1fllelina. 
~ 
l'liAO 11/US,IIJIJTAM ADIAL ltEFU6ZJNG, "-J.J-10. 

3. Tbe lirmft peviously at lbat altmlde. his been 
iaaued a climbldeaceat It pilot's cliiCJ1Ition. 

s-.1-4 PAlliNG OR DIVIRGING 

a. TERMINAL: Vedical aeparation betMen ain:raft 
may be diaconlinuecl whellthe foUowing coaditionJ ue 

met 

1. AiR:nft ue on oppotit6'nc:i.procal courses and 
you have obsetved lbat they have pllled e8Ch other or; 

ain:raft are on ame or croaina courses llld oue ain:raft 
his c:tOUed the projected coune of the other llld the 
angular clift'ennce between their courses ia at IelSt 15 
depeea. 

2. Tbe uacks ue mODitoml to euame that the 
.primary targets, beacon con1r0lalasha, or full cfisital 
tenninal system primary and/ or be1con tupt aymbola 
will not touch. .. 

UFDBNCB-
PAAO 11/US, cotiRSE DUINIT10N, p.,.I-Z-Z. 

b. EN ROUTE: Venica1 sepuation betWeen ain:raft 
may be diaconlinued when they are on opposite courses 
as defined in perapph 1-2-2; aad 

L You ue in commllllications with both ai1'Ciaft 
involved; aDd 

Ll.o 
S-S-3 



2. Yaa till tile pilot of ooe a8aaft lbcut tile oilier 
ail n, • ' 'ina politioD, dinlctioD, type; .x1 

10. pilot 1ep0111 baviDJ - the oilier lhcaad\ 
.xl ... die lhCiad\ have puaed each oilier; ad 

4. Yaa.llave observed that tile ndlr 111p11 have ,...._.oilier; ad 

5. Yaa.llave ldviaed the pilots if ei1ber a8aaft Ia 
± 'Fed u a beavy/B7S7 aircraft. 

6. ......... verlieal uparation may . be 
ctitu •• d, tile requbementa of para S-S-3cl. ad e. 
IIIIJit .. 'W'ied when operating behind • beavy/B7S7 
jet. 

BUIII'£B.. 
"DqjJk, _,. o' ciDcl:, Boeing sevcntweruy-. 
llfP ·u ....,._Do you lrll.ve it in sight?" 

(1/lk- is in 1M qf/lrmDIIve): 

•IUptllf,.,..,.,. the trqfJic." 

CW'-,.,rqorts passing 1M triJf!ic tmd 1M rtultu 

t111rft:C Cllllf/ln1l thllt the trqffic has passed. issll4 
llpfMJNillle -IIIISITUCtions). 

..._7. ADDITIONAL SEPARATION FOR 
FORMATION FLIGHTS 

Because of the distance allowed between formation 
aircaaft and lead aircraft, additional aeparation Ia 
.... y 10 ensure the -periphery of the formatioD Ia 
... . 'l separalfld from other aircraft, ldjlcellt 
lhapace. or obscructions. Provide 111PPiememal 
separaticll for formation flights as follows: 

.. Separate a standard formation flight by acldins 1 
mile 10 tile appropriate radar separation minima. 

~ 
lll.t GitDiR 7l1W. FORMATION FUGHTS. PAJIAGRAPH 2-1-U. 
RIA OlDER 711W. AI'PUCAT/ON, PAIIAGRAPH s-4-1. 
RIA OIDEI! 711W. SEPAIIATION, PAIIAGRAPH 7-1-J. 
I>K:Xi:IDM-FO«JJATTON FUGRT.. 

._ Separate two standard formation flights &om each 
otber by lidding 2 miles to the appropriate aeparatioa 
mjnjma 

c. Separate a nonstandard formation flipt by 
1pplying the appropriate separation minima to the 

pcsimetel of the airspace encomp&Qin& the 

-stand•nl formation or from the outermost aircaaft of 
tile .mstandard fonnation whichever applies.· 

S-5-4 

1Wl0t96 

d. If DICIIII!l')' for eeparatioa betw- a DOIINJidarcl 
fcllmaQce .xl adler lhcalf>. Ulip • lppiOpCille 
belc011 oode to eiCh allQad\ ill tile fonulioD or 10 tile () 
&at IDd lalt lilcraft ID-II:Iil. · .. · 

NO'IB-
n. ' Yiw..,.,...,. prt~~«td Ill ptii'G s..s-'1 u 1101 

- d!yllliiiMl, ""* ~ Jlp .. ndlll" wiNft II 
,.....,.. , ....... •"-"lllnmft ,_-"'* 
,. .,. lllnmft ... .,, k .... IJwlfltwWr 
,.,.. ... 1Jw/MI41/br:nf/t(ltl ........ ~ ""* ........ .,.,.. .......... .,w). 

~ 
JIIA0711UI,II1UD/lrA61UM.UFU&ING."-1-J..JD. 

1+8. HPAMnoN PROM OIIITRUCTION8 

L Except ill ill route Stap A I DAR.C or Step A I 
EDARC.IIIpl18le lhcaad\from ,_ .... obalructioDa 
depia:tedCIII tile ndlracope (~CIIl die videolpo 
map, ICribed aa. die map ov.tay, or diaplayed as a 
permanellt edlo) by the foUowiDJ mjnjma· 

1. When lesa thlll 40 mi1ea from tile antenna- 3 
milu. 

2. When 40 miJel or more from the antenna- S 
mllei. 

b. Except in ill route Stap A I DARC or St&Je A I 
EDAR.C., verlieal aepuation of aircaaft above a 
promiDent obstrucUoD diaplayed u a penunent echo 
may be dilcontinued after the lircraft is p&Qed iL 

c. ED route Step A I DARC or Step A I EDARC,: 
Apply the radar separation minima specified in 
p-arwph S-S-3b. 1. 

NOTB-
Tiw delmrllnltlion ofw114l COIISII-11 promiMIII 

ob.III'IM:Iion is ,..loclllly 1/{kr _...,.,.with 
"Pfl"'Prfllt4/fii/Jt lllllltltmll rtqHUJl ' lfvel, 1'rtllruiMrll 
,.,urt~Mr lhttiJbe ~Ill,.,__, tiCitou 011 

1M rtldtlr displlly """'fHIJ'JVO,ll'l1 ~.or RTQC 
l)'fllbo/l. Diliftll 111t1P-*' (DMM) miiJIN .-Ito-* 
obnrtlctltN. D/IIM'S IIIWIIIIIID N 11#41110111/tn lfltlll 

llli,_ntbflt Ill~ with -or-ofiM 
,.,_,., ecluo -~:m~ dMcu. 1VIIm RlllC Qlou is 
uu.Jp ~-*lAg, it lhttiJ IH «rtt/fd by 
airwGy focUlliu per rlue oppl'O[Jrillte cmifiCIIIionmmldllll . 

w-8. ADJACENT AIRSPACE 

L If cocmlinltion between the cOntrollers concerned 
has not been effected, separate radar-controlled aircraft 
from the bouncllry of adjacent airspace in which radar 
aeparation iJ llJo being UJed by the followiDJ minima: 
UPUBNa-
FAAO 7/Ul.dS, COORDINATE USE OF MUII\CE, ,._ 2-J-14. 

' ' 




