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State of Wisconsin \ D E P A R t M E N T 0 F N AT U R A L R E S 0 U R C E S 

L, P. Voigt 
Secretary 

July 24, 1970 BOX 450 
MADISON, WISCONSIN 53701 

STATE OI~ WISCONSIN 
ss. 

DEPARTMENT OF NATURAL RESOURCES 

TO ALL TO WHOM THESE PRESENTS SHALL COME, GREETINGS: 

I, L. P. Voigt, Secretary of the Department of Natural Resources, and 

custodian of the official records of said department, do hereby certify 

that the annexed rules and regulations relating to the shoreland-

floodplain management program were duly approved and adopted by this 

department on July 9, 1970. 

I further certify that said copy has been compared by me with the 

original on file in this department and that the same is a true copy 

thereof, and of the whole of such original. 

IN TESTIMONY WHEREOF, I have hereunto 
set my hand and affixed the official 
seal of the department at Pyare Square 
Building in the City of Madison, this 
~y f!.-e/!. day of -~ ,- • , 1970. 



l3'l'A'l'J<; OF WISCONSIN NA'l'UR.f\L RESOURCES 130/UUJ 

IN '11 HE MAT'J!ER of repealing ChaptcrrJ 
Jill 15 and RD lG, recreatingp and re
numberinG them to be Cllapter8 NR 115 
and NR 116 of the Wisconsin J\dminis~~ 
trative Code" rel0,tinr, to shorelancl 
and floodpla.in management 

M-3-·70 

ORDEf< OF' THE STA'l'E OF WISCONSIN NA'l'URAL ·RESOURCES BOARD 

ADOPTING, ilMENDING AND REPEALING RULES 

Pm:suant to authority vest eel in the State of Wisconsin Natural Resources 

Board by Section 1h4, 26 P Wisconsin Statutes~ the State of W:i.sconsin Natural 

Resources Boa:rd he:ceby repeals and adopts rules as follows: 

SECTION l. Chapter RD 15 of' the Wisconsin Administrative Code is repealed. 9 

renumbered to be Chapter NR 115 9 a.nd rec1·eated to read: 

NR 115.01 INTRODUC'l'ION. (1) The water resources act (chapter 614, laws 

of 1965) requires counties to enact regula,tions for -the protection of all shore-

lands in unincorporated areas by January 1, 1968. Shorelands as defined by the 

law are lands within 1,000 feet of a navigable lake, pond or flowage and lands 

within 300 feet of a river or navigable stream or to the landward side of the 

floodplain, whichever distance is greater. 

(2) The statute defines the purposes of regulations enacted .for.. shoreland 

protection: "to further the maintenance of safe and healthful conditions; 

prevent and control water pollution; protect spawning grounds, fish and aquatic 

life; control building sites, placement of structures and land uses and reserve 

shore cover and natural beauty. 11 

NR 115.02 NNrURE OF THE PROGRAM. (1) 'l'he water resources o..ct creates 

section 59.971, Wis, Stats,, which requires the zoning of shorelands in the 

unincorporated areas of each county, Such e.oning shall not require the approval 



of the town boards. To assure that such zoning wiJ.l be accomplished~ s. 59.971 

(6), Wis. Stats.~ states that if any county does not adopt an ordinance by 

.January 1 11 19613, or if the depa1·tment of .natural resources, after notice and 

hearing, determ:i.nes that a county hn.d adopted an ordinance which fa.D.s to meet 

reasonab1e minimwn stanclnrds in accomplishing the shoreland protection 

objectives, the department shall adopt such rm ordinance. 

(2) To comply with the water resources act 9 it is necessary for a county 

to enact shoreland regulations, including zoning provisions~ land division 

controls, sanitary regulat).ons and e,dminlstrative prov:tsions ensuring enforce·-

ment of the :regulations. 

(3) It is the policy of the department, in the discharge of its 

responsibil:i.t;,r under s. 1!14. 26 ~ to require adhe:r:ence to certain specific stan-

dards and criteria. The standards and criteria are intended to define the 

objectives of the regulations. 

NR 115. 03 SHORELAND REGULATION STANDARDS AND CHITEHIA. (1) Establishment 
t.~~....i;,_~~~rn~ -

2.L.~J.2!2nd~~i:J'.~o~L'21.L~<li.s.!:'_rJ.:£.t~· Shoreland area development can usually be 
~~·~·Znrl!!--"""""""~~~"""""·~·u="""'.~~,._,..,,,,,,.~~-=-~~ . 

controlled by :regulations appropriate to wetlands (conservancy district), 

recreation~residential districts and general purpose districts. Where detailed 

land use planning has been accomplished, other types of districts may also be 

desirable, 

adopted must provide sufficient control of the use of shorelands to afford the 

protection of water quality as specified in chapters RD 2 and 3 of the Wisconsin 

Administrative Code. The provisions shall include the following: 

(a) Min~_}o~=~~· AJ.l future lots in the shorela.nd area shall 

afford protection against danger to health and hazard of pollution of the ad-

jacent body of water. 
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1. Lots oerVE~d by public sewer shall have a min:Lrnurn width of 65 feet n,nd 

a m:i.n:lrnum area of 10 ~000 squs,re feet. 

2. Lots not served by public sewer shall have a minimwn e.verav~ width of 

100 feet and o, minimtw1 a1·ea of 20,000 square feet, 

(b) J.ll~-:151,iDf<=~~!,J;;;~S"~~~· 'I'he perrnittecl loeo:c:Lon of bui1d.ings and structures 

shall conform. to health requjrements~ preserve natural beauty and reduce flood 

hazards. 

1. Unless an exj_sting development pattern .exir;;ts 9 a setback of 75 feet 

from the normal high waterline she.11 be required. 

2. No build:tng tihall be erected in the floodway of a stremn (see NR 116, 

definitions), 

3. Boathouses or similar structures which require a waterfront location 

shall not be used f'or ha bi tat ion nor extend toward the water beyond the ordinary 

high waterline, 

4. Buildings ancl structures shall be subject to any applicable 'floodplain 

zoning regulations.· 

(c) The cutting of trees and shrubbery shall be regulated to protect scenic 

beauty, control erosion a,nd reduce the flow of effluents and nutri.ents from the 

shoreland. In the strip 35 feet inland from the normal high waterline, no more 

than 30 feet in any 100 feet shall be clear cut. In other areas 9 trees and 

shrub cutting shall be governed by consideration of the effect on water quality 

and should be in accord with accepted management practices. 

{d) Filling, grading, lagooning and dredging may be permitted only in 

accord with state law and where protection against erosion, sedimentation a,nd 



impairment of fish and aquatic life has been assured. 

(3) Establishment of so,n:l.tary revulA.t:i.ons. 
1'~-,='0"~~~-""'.-""""-'~-"'<<..-..="-~"'"""·>"•%->-,,;:><<>',,~<::!_tr;•'<•,;.-,,""'cy,"""....__,,-..,,--_,,,._l;,_.,'°',_.~-,_..,_-..;,•l;,.-.,,~-~""c-~-~~,..-.,.-J".r,,,_.., 

The protection of health and 

the preservation and enhancement of' water quality require sanitary rcgulatiorni 

to be adopted b;)' the county. (a) Where public WJ.te1· supply systems are not 

availablep priva,te well construction shall confonn to the Wis, Admin. Code 

RD 12. 

(b) \·lhere a public waste collection nnd treatment system is not available~ 

design and construction of private sewage disposal systems shall fully comply 

with the Wis. Admin. Code H62. 20. 

requ:i.red by these regulations shall provide for: 

(a) The appointment of an administrator and such additional staff as the 

work load ma,y require. 

(b) A ple,nning agency (planning and zoning committee) and a board of 

adjustment as required by law. 

( c) A system or permits for all new construction~ reconstructio~ structural 

alteration or moving of buildings and structures, including sanitary waste dis-

posal and water supply facilities. A copy of all applications shall be filed in 

the office of the county administrator. 

(d) Regular inspection of permitted. work in progress to insure conformity 

of the finished structures with the terms of the ordinance. 

(e) A variance procedure relating to the use, change of use or alteration 

of nonconforming lands and. structures, and a special exception procedure for 

uses presenting special problems of pollution or flood hazard. The county shall 

keep a complete record of all proceedings before the board of adjustment and 

p.lanning agency. 



' ( f) Timely notice to the flooclplain·~shorcla.nd management section of the 

department of natural r.esourccs of hearings on proposed variances~ 8pccial 

exceptions and amendments and delivery to that section of cop:i.es of decisions 

on such variances? special exceptions and such rrmendments » when adopted. 

(g) Mapped %oning dfotricts and the recording, on a.n official copy of 

such map, of all distr:i.ct boundary changes. 

( h) 'I'he prosecution of all violations of shoreland zoning ordinances. 

( 5) 'l'he county shall review 

all land divisions which create three or more parcels or building sites of five 

acres each or less within a 5-year period. In such review the following factors 

should be considered: 

(a) Hazards to the health, safety or welfare of future residents. 

(b) Proper relationship to· adjoining areas, 

( c) Public access to nt:wigabJ.e waters, as required by law. 

(d) Adequate storm drainage facilities. 

(e) Conformity to state law and administrative code .provisions. 

NR 115.04 THE ROLE OF' THE DEPARTMENT OF NA'J~URAL RESOURCES. (1) ~rhe 

department of natural resources is directed by the legislature to assist the 

counties in carrying out their responsibilities under the law and to review and 

evaluate the administration of the regulations. If necessary, the department may 

recommend to the natural resources board the adoption of an ordinance for a 

county, if the county failed_ to meet these standards and criteria, 

(2) Compliance determined by evaluating county regulations with NR 115,03, 

(a) Compliance with the requirements of s. 59,971 will be determined by comparing 

the county shoreland regulations with the state minimum standards for shoreln.nd 

protection as contained :i.n NR 115. 03. Counties that have enacted regtLlations 

that meet the nd.nimum otandards .for shoreland protection w:i.11 be conniclered as 



cornµlying with r:i. 59.9'71, Wis. Stats. 

(1)) Compliance sta:l;tw sball oJ.Bo be mainto,1nec1 b;f the county du:dng f.JUb= 

sequent :reevaJ.uation of the regule:tions to ascertain their ef:f:'ectiyeness in 

rnaintain:i.ng the quality of Hisconnin water. A county shall keep its rec;ulations 

current, effective and woi'lrnble to retain its status of compliance. Failure to 

do so shall be deemed noncom:pl:i ance. 

(c) Compliance with NR 115 sliall not affect a county's responsibil:Lty to 

comply \·d.th NR 116 f floodplain me,nagement standards. 

(d) The department shall issue a certificate of com1;liance when a county 

has~ fo the opinion of the department., complied withs. 59.971, Wis, Stats, 

the minimum ru1es as contained in Im 115. 03 shall be considered as not· complying 

with the requirements of the water i·esources act pertaining to shoreland 

reguJ.ations. For these counties to achieve compliance frtatus ~ they shall modify 

their regulations to meet the minimu1n standards within a time limit established 

by the department. 

(b) Counties that have not drafted shorelaf!-d regulations shall be deemed 

noncomplying counties. They shall state to the department of natural resources 

their reasons, if any, for failure to comply with the water resources act, The 

department shall then require the county: 

1. 'ro proceed with regulation formation within a given time periodt or; 

2. a. 'ro have the staff of the department of natural resources draft the 

regulationsp or; 

b. Contract with a consultant to draft the· regulations, All costs for 

such act:i.ons by the department of natm·al resources shall be 1)orne by the 

noncomplying county. 



NH 115.05 ASSifJ'rANCE TO COUNTIES. 'l'o the full extent of :i.ts resourc:er~~ 

the cleps,rtment of natural resouxces will provide advice and assiGtance to the 

cou.ntiest seeking the higbest practicable degree of unifona:it~r consistent with 

the object:i.ves of the shoreland regulation provisions of the wate:r resources 

act, 

SEC'rION 2. Chapter RD 16 of the Wisconsin Adm:i.nistr.ative Code is repealed, 

renumbered to be Chapter rm 116 s and recreated to rea,d: 

NR 116. OJ. INTRODUC'rION. (1) The Wisconsin leg:lslatttre in enacting 

chapter 61lf P laws of 1965, recognized that floodplain zoning is a necesse.ry tool 

to protect human life, health and to minimize prope1·ty damages and economic 

losses. Counties$ cities~ and ville,ges are requii:ed bys. W(.30, W:i.s. St.atsq to 

adopt reasonable and effective floodplain zoning ordins.nces within their 

respective jurisdictions where serious flood damage m8.y occur. 

NR 116.02 DEF'INITIONS, (1) C~l}_~,l· A natural or artificial \·Tatercourse 

with definite bed ::i.nd banks to confine and conduct the normal flow of water. 

(2) D epartrnent • 
~-o:,,"4·'•'t~~.:S:JfI-;;"!i.:ill..~~~ 

State of Wisconsin department of natural resources, 

division of environmental protection. 

are on both sides of and generally parallel to the stream. The lines are estab-

lished by assuming that the area landward (outside) of the encroachment lines 

will be ultimately developed in such a way that it will not be avaiJ.able to 

convey flood flows. 

( 4) Established by considering the effect of 

encroachrac':nt on the hydraulic efficiency of the floodplain along both sides of a 

stream for a significant reach, Hydraul:i.c efficiency depends on such fa d;ors as 

the relative or:!.entation of the channel, natural and man-made clmracteristics of 



the floodplain, relative ground level on both sides of the ritrenm~ the tyr!e of 

vegetation on both sides of the strerun and the rcBintance of such vegetation to flood 

flows. 

( 5) Flood. 
- .. ~-r-~"'"" 

A temporary rise in stream flow or stage that results in 

inundation of the areas adjacent to the channel. 

( 6) Flood frerpJency. 
-~~~-~--'""-"="''"'~'"~ .-,CSC.'_-,.,-~,---<~r;~
~~~<"'•'"°-C,,_,::;,~~-.-.=<d'<'.>'--""''.o-.V.-,.:r,·.~~ 

A means of expressing the probability of flood 

occurrences a.s determined from a stat:i.EJtical analysis of representative stream 

flow records. It is customary to estimate the freq_uency with which specific 

flood stages or discharges may be equalled or exceededp rather than the frequency 

of an exact sta,ge or discharge. Such est11nates by strict definition are 

designated 11 exceedence frequency 11
, but in practice the term "frequency" is used. 

The frequency o:f a particular stage of discharge is usually expressed as occurring 

once in a specified number of years. Also see: , Recurrence interval. 

(7) Fl~,;,l2,:\:P·1!~· '11he land adjacent to a body of water which has been or may 

be hereafter covered by flood water including but not limited to the 'regional 

flood. 

( 8) Floodulaj_n management. 
""-='z=<-"~~ .. =,,=-·=3=~..,._..,_,,~~:---=-'7l'L~-=:::J 
~·=""'~..._.....,_..__.,.,_..,~~~·=~~ 

'Ehe full range of public policy and action for 

insuring wise use of floodplains. It includes everything from the collection and 

dissemination of flood control information to actual acquisition of floodplain 

lands; and the enactment and administration of codes, ordinances, and statutes 

for floodplain land use. 

A graph showing the relationship of the water surface 

elevation of a flood event to a location that generally is expressed as a distance 

upstream from a designated point on a stream or river, 

( 10) J22=odJ2.E.2o{:i.'.l&• A combination of structural provisions, changes P or 
~~~~ 

adjustments to properties and structures subject to flooding primarily for the 

reduction or elimination of flood damages to properties, water and sanitary 



·f'acLl.:i.ties ~ structur'e8 and contents of buildings in a flood hazard c:i,rea, 

plain adjoini nc the channel that a.re reriuired to ca:cry and discharGe the flood. 

water or flood flows of any river or stream including but not limited to flood 

flows aRsociated with the regional flood. 

(12) Free1xiarc1. A factor of safety usually expressed in feet above a 
"'"'""""""_,.,_~""""-=.:.~.;,·,.,,." .... ,,,.,,,_~,... 

design flood level for flood p1·otective or control works, Freeboard tendf; to 

compens11te for the ma.ny unknown factors that could. contribute to flood heights 

greater tha.n the height calcuJ.ated for a selected EJ:i.ze flood and flood.way con-

ditions such as wave action$ bridge opening and floodway obstructions i and t11e 

hydrological effects of' urbani.zat:i.on of the watershed. 

(13) Maximum nrobable flood, 
o=--.=,-;o .. ·;:;::•=--::t.?-.•=..o~o.."'~""'-~~-r,,;-"'...-.-'!..~·~-==--.z.=-."""""'' 
~·~~·'-"""~*''"'"'''''"-.""'""' ...... -='"·~ .. .,,_ .... ~~.=== 

The most severe flood with respect to flood 

peak that may be expected from a combination of .the most critical mete1·ological 

and hydrological conditions that are res,sonabl.y to be expected on the drainage 

basin. 

(14) R~,S':b.• The longitudinal segments of a stream or river influenced by 

na,tural or man-made obstruction. 

tistical analysis of actual or representative stream flow records, which can be 

expected to elapse between floods equal to or greater than a specified stage 

or discharge, Recurrence interval is general1; expressed in years. Also see: 

Flood frequency, 

(16) Rer;ional flood,. A flood determined by the Department to be repre-
~~~~;:.mtt-~Z:I-~~ 

sentative of large floods known to have generally occurred in Wisconsin and 

which may ·be expected to occur on a particular stream because of like physical 

character:tstics. 'l'he regional flood generally has an average frequency of the 

one hundred (100) year recurrence interval flood. 



(l'() Ru:ral areas. All areas that are not :tncludecl in urban areat such aB 
.,.,~,·--=;- =..,..oJ.-,<ef"-'"""·"~~~~="'""'-"-" 

C-•-"£"'~~...:;:.-'""';4,,-r.H~-..._--.<'7'-.""'<""..,-,. 

ar,ricultural P forest and undeveloped lands. 

(lf.l) §~~-!1:,!.1~()~~'!.C.l.,J~~:i:~~,~,c,:~---.£!,2}2.c~. A hypothct1.cal flood~ estimated by the Corps 
"""''<:l-:'"-"""~"""'"""""~--t<'-""'""'·'I:~•~ .. ·.;.. .,..,_,,,-""-''0'=-'<·~~.,.:;-:-~"""'-··"'''"= 

of Engineen1$ representing the critical flood runoff volume and peak discharge 

that may l)e expected front the most severe combination of meteoroloeical and 

hydrologic conditions that are considered reasonably characteristic of the 

geographical region involved~ excluding ext:rernely rare combinations, 

sha.11 be construed to include the following: 

(a) The area within the present corporate limits plus the adjoining area 

that is or could be under the statutory extraterrito:dal zoning jurisdiction of 

any city, village or town; 

(b) Any group of seasonal or permanent buildings which have a population 

density not characteristic of rural areas. 

NR 116. 03 GENERAL CRITERIA FOR FLOODPLAIN R1'UULATIONS. (1) 2:11L~c:;,tiLes. 

The objectives of these criteria are to provide a ill1iform basis for the pre-

paration and implementation of sound floodplain regulations for Wisconsin rivers 

and streams to: 

(a) Protect human life and health; 

(b) Minimize expenditures of public monies for costly flood control projects; 

(c) Minimize rescue and relief efforts, genera.Hy undertaken at the expense 

of the general public; 

(d) Minimize business interruptions; 

( e) Minimize damage t'o public facilities on the floodplains such as water 

mains, sewer lines$ streets and bridges; 

(f') Help maintain a stable tax base by the preservation or enhancement 

of property values fo1· futm'e floodplain development, In addition, development 



*That portion of the flood plain required to carry and discharge 
flood waters. The limits of the floodway are smooth lines that 
exclude areas associ~ted with stagnant flood waters, intensive 
urban development and other areas not effective in co~veying 
flood waters. 

ENCROACHMENT OR 
FLOODVVAY L~ MITS 
DNR 116.03(4) -·--

. ' 

FLOOD PLAI l\l 
DNR 116. 03 ( 3 ) 

""""""--1 
FLOOD\NA Y -w,-

OPEN SPACE USES 
DNR 116.03(6) 

-ld<'Increases in flood heights result from filling and development on the flood plain. 

\I AL~L~EY 



of future flood blight a.ren.fl on floodplains will be minimized. and property 

valuoo and the tax base ndjacent to the :f.'loodpla:i.nB will be preserved; 

(g) '110 diGcou.rage the victimization of' unwary Janel and home buyers. 

(2) flood determination 'l'he rnethod of flood frequency 

determinations for the rerd.onal flood Generally will be based on the log-

Pearson t:rpe III distribution (with the log normal s,s o, snecjal case) as 

described in the federal wo.ter resources council bulletin 15 ~ "A Uniform 

Technique for Determining Flood I•'req_uency" P December 1967. In special in-

stances the department may use or authorize the use of other acceptable hydro~ 

logic methods or technici.ues. 

(3) F'Jood1)lain delineation. .. """ .. ;.,.=·~ ... .-:i ..... ;'&-,,,~.<7;.·,_.=o=,_2=~·-·=T"'l'.V·=c:-£_0~~'""'.-..:'t> _ _..~,.,. .. 
~-~~~=,.zo.-:u~ ... •:::."'"~-'""°""'"'"'~5"{d~:;;'1C<crJ..::,n,j~cW.J 

(a) The regional flood shall serve as a 

basis for delii1eation of the minimum limits of the floodplains for regulatory 

purposes; 

(1)) In absence of regional flood data, experienced flood maps, aerial 

photos or detailed soil maps may ini tia,lly serve as a basis for delineation 

provided that: 

1, The affected floodplains are generally undeveloped, 

2, The associated text of the zoning ordinance provides for a special 

exception procedure similar to NR ll6.05(3)(c) to ascertain the effects of pro-

posed construction upon flood flows and the flood protection elevation, 

3. The local unit of government has initiated a program to ultimately 

obtain regional flood data in problem areas. 

(c) Where technical information is available to ascertain the magnitude 

of floods larger than the i:·egional flood (such as the standard project flood or 

the maximum probable flood)~ the floodplain limitB of these large floods she.11 

be reflected on the official zoning district maps for public information 

purposes; 



(d) Accepted engineering principles and other techniques shall govern the 

del:l.neation of the f1ooclplain l:irnits on the off'id.a.l zoning district map, Where 

a conflict exietn between the flood~lain limits illustrated on the me~ and 

actual field. conditions& the elevations from the flood profile shall be the 

governing factor in locating the regulatory floodplain lim~ts. 

( ~) E;\~!...<?oSlwii::z:"~1E];,i:.I:,!~~~~,~~9D,.• (a.) 'l'he dcJ.ineat:i.on of tl1e fJ.oodwa.y shall be 
.,.... ... _,,,,_~u;"<>>!>"""'"'"' .. ='"-<'~~..z-,.:·~"'~t;_--~=rl~'-""'·=·.:.~·"~?,'1<' ... ~ 

based on the channel of the river o:r stream and those portions of the adjoining 

floodplains which are reaoonably required to cBxry and discharge the regional 

flood without any mearmrable increases in flood heights; 

(b) 'rhe deterndnation of the floodway limits shall be based on hydraulic 

and engineering otudies; 

(c) In areas having appreciable urban development on the floodplain, the 

floodway may be based on encroachment lines gener11lly following the riverward 

l:illlits of development p1·ovided that: 

1. Encroachments on the floodway of any river or streeJn generally should 

not cause an appreciable increase in stage of the regional floodo Increased 

flood depths up to 0. 5 foot in any one reach or for the cumulative effect of 

several reaches of a river or stream are generally acceptable. 'rhe department 

may authorize increases greater than 0.5 foot where: 

a. The a,rea affected by the increases is in open space use; 

b. Local comprehensive pla.ns and land use controls will assure the con-

U.nuation of such open space use; 

c. 'l'he increases do not affect adjoining communities; ancl 

d. Appropriate legal arrangements have been made with the affected local 

unit of government and r:i.parian .landowners, If the increase in flood stage will 

materially increase the flood damage potential or affect adJoining conununities, 

the department may require that such increase be less than 0.5 foot. 



2. Flood way en croac hm.ents shu.11 be: 

a. Based on a uniform degree of encroachment for a significant reach on 

both sides of a river or stream; 

b. Based on hydraulic and engineering studies; and 

c, Compatible with local land use plans. 

(5) Flood nrotection elevations. 
"""""""........-.;:.==~'"':;~~i._- ~-fffe-"C>=·-"==.-y~~''":<~'-=":S.-e::=•.!!.~.:"'"7h"-=""-=-~~~·c-.¥<""""' 
..,.,-_.,'ilj;."°d~U-.A"-=:t>"'~<~·~,..;:;>~-"'.">""L~;cf~=··"<"<>t""""'-.._~~-~-~""".o 

( 8,) The flood protection elevations shall 

correspond to a point not less than two feet above the water surface profile 

associated wHh the regiona,l flood plus any increases in flood heights attri-

butable to encroachments on the floodway established under s. NR 116,03(4)(c). 

(b) The flood protection eleva,tion sha11 be clearly lettered at identifiable 

positions on the offl.cial zoning district ma.p consistent with the water surface 

profile of the regional flood, or tr1e profile shall be attached to and made part 

of the official zoning district map. 

1. Open space uses having a relatively low flood drunage potential such as those 

associated with agriculture 9 recreation, parking~ storage· yards, certain sand and 

gravel operations; 

2, Certain structures accessor;y to permitted open space uses if the 

structures: 

a. Are not designed for human habitation; 

b, Have a low flood damage potential; 

c, Are to be constructed and placed on the building site so as to offer the 

minimum obstruction to the flow of fiood waters; 

I. W1enever possible 9 structures will be constructed with the longitudinal 

axis parallel to the direction of flow of flood waters; a,nd 

II. So far as p1·acticable 9 structures will be placed so their longitudinal 



axes are approximately on the same line as thorrn of 8,d,join:!.ng structures, 

d. Will be firmly anchored to prevent the structure .or building from 

float:ing away and thus threatening to further restrict 1)1·idge openings 8,nd other 

restricted sections of the ntreRm or x·iver; nnd 

e. f:)e1•vice facilities such as eledd.ca1 and heating equipment will be 

at o:r above the flood protection elevation for the particule.r area. 

3. Channel uses permitted by the depa:ctmcnt pux·suant to c, 30, Wis. Stats. 

(b) Prohibited uses. 
~·~c:.;,~:....-==<'-><--:==-"'$..:~~-"""' 

1. Any fill~ deposit, obstruction, excavation, 

storage of materials P or structure which acting alone 01· in combination with 

existing or futm:e similar works w:i.11 adversely affect tlle efficiency of the 

capacity of the floodway or adversely affect existj.ng drainage courses or 

facilities. 

2. Structures that are: 

a, Designed :for human habitat ion; 

b, Associated with high flood damage potential; and 

c. Not connected with permitted open space uses, 

3. Storage of materials that are buoyantp flammable, explosive or 

injurious to human, animal or plant life; and 

4. Uses that are not in harmony with and may· be detrimental to the uses 

permitted in the adjoining district. 

1. All floodplain developments shall be compatible with a local comprehensive 

plan. In the absence of a. formal plan, development shall be compatible with the 

uses permitted in the adjoining district; 

2, l"looclplain developments shall not adversely affect the efficiency of or 

unduly restrict the capaci.ty of the channels or floodways of any tributaries to 

the main streBJn • drainage ditches, or any other drainage fac J.lities or systc;:ms; 



3, Ji'loodplo.in developments nhall not materio.:LJ.y affec~t the storar:;c 

ca:pad.ty of the floodplains v based on an equal. der:;rce of encroachment 9 parti-

cularly :ln flood areas upstream from urban areas. 

or basement floor of any building or structure to be erected~ constructedt 

reconstructed~ altered or moved on the floodplain shoJ.l be pla.c;ed on fill at or 

above the flood JWOtect :i.on elevation; 

2, Fill elevation shall be not less than one foot above the regional flood 

elevation plus any increase in elevation due to f'loodway encroachment as described 

in NR 116.03(l1)(c) and the f:ll.l shall extend at such eleva,tion at least 15 feet 

beyond the limits of any structure or building erected thereon. Where existing . . 

streets are at elevations which make compliance with this provision impractical, 

the department may authorize use of other flood proofing measures or methods to 

;the flood protection elevat.ion in accordane withs, NR 116,03(8). 

( c) Rural seasonal or permanent residences. 
~~~~~-=~"""'-""'""'"-"'-...... ~-·"~~-=~ 

1. 'l'he finished surface of 

the first floor and a.ny floor or a basement of a building or structure used for 

human habitation or associated with a high flood damage potential to be erected, 

constructed 9 reconstructed, altered or moved on the floodpJ.ain shall be at or 

above the flood protection elevatiol1'. 

(d) Conunci.•cial areas • .. ~~~ Commercial areas generally are to be.constructed on 

fill with no first floor or basement floor below the flood pl'otect:i.on elevation, 

Certain yards t parking lots and other rnrn:i1iary land uses may be at lower 

elev,ations. However 9 no such area in general use by the public shall be inundated 

to a depth greater than two feet or subjected to ·flood velocities greater than 

four feet per second upon the occurrence of the regional flood, 

levees, flooclwalls and flood proofing measures for buildings, structures and 

appu1~tcnant works are to be provlded to the flood protection elevation. Inter-

ference with normal plant operations is to be minimized, especially for streams 



having protracted flood dtn·atiorn;. A lesser d.egree of protection nmy be per~· 

miss:tblc for storage ya.1·ds 9 parking lots and other auxiliary use£'> compa;tlble 

with these criteria. 

( f) Publfo ut:i litien 1 streets~ and ·bridges. 
~-=~~,..,....-"'"""'"';:l'D...::""--"'~""'"-"'~>;;J="''-""""""'"""-=-°'"·~""'""~"'-' .... -i:'.'.~.~....-~=··,....,..~,,~,.-.-_.,_,:,,_,.,=..,,,.. l. When failure or inter..., 

ruption of public ftwilit:les would result in danger to the puril:Lc health or 

safetJr or where such facilities are essential to the ·orcl.erly functioning of 

the area, protection to the flood protect:ton elevation is to be provided; 

2, Where faillu:·e or interruption of Bervice would not endanger life or 

health~ a lesser deg1'ee of protection may be provided for minor or aux:j.liary 

roads or utilities; 

3. ~ublic utiliti?s~ roads and.bridges on the floodplain should be 

designed to minimize increases in flood elevations and should be compatible with 

the local comp1·ehensi ve flood1)lain development plan. 

flarronable~ explosive, or in times of flooding, could be injurious to htunanp 

animal or plant life t shall be at or above flood protection elevations. 

( 13 ) Flood proofinp.; measnres, 
~,o_a~~~,,,.;...=-~~'·""""'""'--~~-~~ 

~-''"'::-''''"=~~==~oo.,,.-_.,.~.,~ 

When these c~iteria or variances in local 

ordinances permit flood proofing measures they shall be designed for flood 

velocities, depths, forces and other· factors associated with the regional flood. 

A plan or document certified by a registered professional engineer or architect 

that the flood proofing measures are adequatelJr designed shall be submitted to 

the local unit of government prior to any authorization. Som~ flood proofing 

measures are: 

(a) Ancho1•age of structures to foundations,· 

(b) Installation of watertight doors t bulkheads and shutters. 

( c) Reinforcement of walls to resist water pressures •. 

(d) Use of paints 0 membranes or mortars to reduce seepage of water tlu·ough · 

walls. 



(e) Addition of mass o:r. weight to Gtructu:rcs to resist flotation. 

(f) Jnstallo:t:Lon ·of J>Ulnps to lower water levels in structures, 

(g) Constl·uction of wa.ter supply and waste treatment systems to prevent 

the entrance of flood wa.ters. 

( h) Pwnp:i.ng facilities for subsurface drainage systems for buildings to 

relieve external foundation wall and bs.sement f'lood pressures, 

( i) Cutoff valves on sewer li.nes o:c the elimination of gnwity flow 

basement drains. 

( j) Placing of esBential utilities above flood protection elevations. 

(9) Flood TJI'otective or control works for urban areas. 
~~.,,.,....,,.,....,_,.,,,,____,.,_"'-"':~"'1i""'-"r="'-:;_"=_.-"'.,...,._~,.::,.,,•C'J~...--.=-~..,.-•-"'"-7--<=~-"v:.:o-.,--!l=-~-.:t'-.i',':':!~-""'""'~"'"'"'°~""=•··:-'-'~"--c'i'""""""'..U.=·~''"='3':•....::"""° 
it~=-'~·~•-"4_.c_~ • .:.>':;>'C=~-~=-?"'""'"-'~·=,,,_...l!l!_.,,_,,"'-~"'-=="'-.:'2""~"='~.?.-""'~L.>'7.~-""'--=u,.--"'=''>'Z"~··N°'~"'"~~..LC!C=~ 

floodwallt>, 

(a) Levees or 

l. Floodway encroachments described :i.n section NR Lt6.03(11 )(c) generally 

shall be applicable to levees or floodwalls; 

2, The minimum height and design of any levee or floodwall shall be based 

on the flood profile of the regional flood confined between the levees or 

flood;walls, plus three feet of free board or the standard project flood confi.ned 

between the levees or floodwalls ~ whichever provides the greater protection from 

floods; 

3, Increases in flood stages resulting from any levee or floodwall in 

excess of the allowable increases due to floodway encroachments as described in 

NR ll6.03(4)(c) shall be contained within the upstream extent of any levee or 

floodwall, 

h. Floodplain developments landward of any levee or :f,'loodwall shall provide 

for interior draj_nage and designated ponding areas associated with any levee or 

floodwall; 

5, The crited,a for floodplain areas landward of or outside the floodway 



in NH 116.03(7) shall apply for f1oodpla:i.n development until such time as the 

levees and floodwalls are const~ucted and.op0r~tive. 

the levees will ovcrtop upon the occurrence of the 15.-year recurrence :Lnterva.l 

flood. 

2. Increase in flood heights in the a.rea upstrea1n from agricu1tura1 leveet{ 

shall not exceed 0.5 foot for the 15=year recurrence interval flood based on an 

assumption of an equal degree of encroachment on both sides of a river 01~ stream 

provided the consent of the affected property owners is obtained, 

(c) Reservoirs nnd channel :i.Jnprovements. 
...,~_..r-;-J~=-~~J...-..,,.,.,""---==::::'"~ ... l'>'.>'~=--=.-:i-,;,at.""""''"':ffii'~=~=~~--'<..(i'"-"7~:>'=~ 

Flood protection ~levations or 

floodplain and floodway limits based on a.ny proposed reservoir or channel imp:cove-

ments shall not be effective until the reservoir or channel improvements are 

constructed and operative. 

(a) Areas within 

are not in compliance with permitted floodway uses are permitted unless such 

modifications will decrease the flood damage potential of the structure or its 

degree of obstruction to flood flows. 

additions to any structure gene1•ally shall be :i.n compliance with the general 

criteria for floodplain regulations. 

2. Where compliance with applicable criteria results in undue hardship, 

the following shall apply:. 

a, Any modifications or addit:tons to any structure for human habitation or 

with a high flood damage potential shall be protected to the flood protection 

elevation by f1ood proofing measures, in NH 116, 03 ( 8). 



b, Modifications or additions to other structures may be permitted o,t 

elevations lower thn.n the flood protection elcyation j.f such modifications or 

additions will not be subjected to high flood depths or flood velocities a,nd 

will not requJ.re the :i.nst11llation of pubJ:i.c facilities. 

c, Any modi:ficationr; involving the :tnternal use of an existine building 

not in compliance with these cr:i. teria mny be permit-ted if such use will not 

endanger lrnman lives P increase the flood dn:mage potential by the occurrence of 

the regional flood 9 or require the insta11ation of public facilities below the 

flood protection elevation. 

3. Any modifications or additions to existing structures also shall comply 

with the statutory p1·ovisions for nonconforming uses. 

(12) ~..2:~1~S,,~1,2~t,J!-~esJ£~ll~t~?:,.,L±9=~9~1?Ja~= ~i£1.L!~}~· , 'l'he floodplain designa~ 
~~-"'='--="'-"~=--=-=-"'--L~~.J.~""""'--=~.-.~"';.t._..._, . ..,_.,..=..:·,,...=-~~-===i.:;:;.,;.,.r_,.__,,,,.""' ... ''"""" 

t:i.on on zoning district maps shall .not be removed from any area unless it can be 

.shown that the a:rea is filled above the flood protection elevation and is con-

tiguous to other lands lying outside the floodplain. 

(13) Certification of compliance, 
~"-"""'°==>"<==a~~~=x0<~ 

No vacant land in the floodplain shall 

be occupied or used and no buildj.ng hereafter er~cted 9 altered or moved shall be 

occupied tmtil the applicant submits to the local zoning administrator or 

building inspector a certification by a registered professional engineer or 

land surveyor that the finished fill and building floor elevations and other 

floodplain regulatory factors were accomplished in compliance with appropriate 

floodplain zoning provisions and other floodplain regulations. 

' ( J)~) Public :i.n format ton, 
~--=""78<1."-=S,CO<~-'"='~""'-T·'-""~ 

--~~~~~-"~;~~ 

(a) Flood limitn should be marked on the ground, 

Markers should also be set to show the depth o-f.inundation at appropriate 

locations' within the floodplain. 



(b) /\11 nvaila,ble inf'ormat:Lon in the form of mapsf engineering data nnd 

regulations should be freely and widely distributed. 

(c) All legal descriptions of property tran~ferrcd in the floodplain 

should include information relat.:i.ve to the zoning c1,a.ssif:i.cation. 

NH 116. ol~ DEPAHTMENT DlJ'l1 IES. (1) 'l'he estal11ishment and upg:rading of 

standards foi.· local floodplahi zon:i.ng ordhmnces e,nd the review and evaluation 

of the admin:i.stl·ation and cmfo:ccernent of local ordinances. 

(2) Whe1·e counties~ c:i.t:i.e:.:: and villages fa:i.l to c:omply withs. 87.30p 

Wis. Stats., or section NH 116.05 her-ein, or where local ordinances have not 

been administered or enforced consistent with floodplain management criteria 

herein, the department shall recommend to the natural resources board the 

adopt ion and enforcement of an ordina,nce in accordance with the procedm·e in 

s. 87,30, Wis. Stats. 

(3) The department shall issue a certificate of approval to a unit of 

government upon a finding that the a,dopted floodplain zoning ordinance meets 

the provisions of NR 116.03 and NR 116.05. 

(4) The review of proposed, preliminary, final or enacted ordinances by 

the department will include the following: 

(a) Determination if the most accurate maps were utilized in delineating 

the floodplains; 

(b) Dete:r•mination of the adequacy of the text of any ordina_nce; 

(c) Determination of the compatibility of ordinances from adjoining 

communities on the same streams or rivers; 

(d) . Determ:tnation of the compatibility of floodplain ordinances with county 

shoreland regulations, existing zoning and any land use I)lan. 

( 5) 'l'he department with assistance from appropriate federal and state 

agencies will, upon request, assi.st local units of government or regional r1lunning 
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comminsions in evaluating flood hazards and floodplain delineation and reln:ting 

these fs,ctors to floodplain zoning. and enforcer11ent practices, 'l'he primary 

conti:ibution of the state and federal agencies toward this program will be to 

provide technical guidance and computer facilities for the necessary hydrologic, 

hydraulic ancl engineering stucU.en. Local contributions to this program shall 

include~ mnong other things~ the necessary topogra}Jhic and other base maps and 

field surveys. 

( 6) 'rhe department will coordinate floodplain management with programs of 

other state or federal agend.en. or institutions to assure that public works on 

the floodplains will not violate floodplain management criteria and local 

floodplain zoning ordinances. 

NR 116,05 REGULA'rIONS APPLICABLE TO CITIES, VILLAGES AND COUNTIES. (l) AdJ~ 

and continue to administer and enforce reasonable and effective floodplain zoning 

ordinances that meet or exceed the criteria in s, NR 116.03 for all floodplains 

within their respective jurisdictions where serious damage may occur. 

(b) Where necessary to assure the effectiveness of floodplain zoning 

ordinances, criteria in NR 116,03 shall be included in subdivision regulations, 

build:i.ng and sanitary· codes and flood irnmrance. 

(c) Where the department finds that one or more of the following regulations 

or procrams will accomplish the objectives and provisions of NR 116.03, these 

regulations or proerams may be substituted in lieu of zoning ordinances: 

1. Acquisition by easement or purchase of floodplain areas for open-space 

useB deBcribed in section NR 116.03(7), 

2, Flood warning system, 

3, Building codes. 



11, Subclivir>ion regulations. 

5, Sanitary codes. 

(d.) Local units of goveniment shall adopt or umend f.loodpJrd.n zoning 

orclinances to reflect adequate flood data within six months from the time such 

data are available, Loco.l units of government sh8.ll also within six months 

incorporate an~r upgrading of flood.plain mantJ,[;ement criterio, or hydrologic 

data based on legal precedents and improved. techn:i.cal information and methods, 

( 2) 62.~,!l~~,~~~.~· /u1y amendment to floodplain l.0 egu1atfons shall be approved 

by the department before it becomes effective. 

( 3) ~J2.1?e~~~,1'!-!:_~~l]C ~~~~:X:S!~r1:;.,~_;i~n_s. (a) Local decisions on floodplain 
-"="-""-~..-~W"'-="'~"""-"'-""'~~·~~'Y·¥.;,;;"'...-~ .. 

zoning appeals 1 variances~ special except ions (conditional uses) shall not be 

contrary to the provisions of this code or other state reguJ_ations. 

(b) Local units of government shall give mailed notice to the appropriate 

district and main office of the department of any public hear.ing on an app.lication 

for a variance or special exception (conditional use). Such notice shall specify 

the time, place and subject matter of the public bearing. 

(c) The local units of government may require the applicant to submit a 

map, plan and/or legal description which accurately locates or describes the 

proposal with respect to the floodplain districts and provides all pertinent 

information such as the nature of the proposal, fill limits and elevations and 

building floor elevations. The local unit of government may transmit this 

information to the department for a determination of flood protection levels and 

the evaluation of the effects upon flood heights, velocities and floodplain 

storage areas. 'l'he department may request adcli tional information such as valley 

cross sect:i.ons or other survey information to make its determination. 

(d) The determination of these effects shall be based on the assumption 

that the floodplain or floodway encroachment result:i.ng from any proposed fill, 

obstruction or structures will extend for a, significant reach of the stream, 

together with any probable encroachment equal in degree on the oppos:i.te side of 
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.( e) The department shall advise the local unit of government of its findings 

within 30 clays of receiving notice of o,n applico,tion for a variance or special 

exception (conditional use) or 30 days a, ft er receivinc; all requested 

engineering information. Failure of the department to respond with:Ln 30 days may 

be construed to mean it has no comment. 

(f) A copy of all decisions granting a variance or special exception 

(conditional use) relating to the floodplain or floodway areasll ·shall be mailed 

within 10 days to the district and main office of the department. 

( 4) !:~~2J,,}~!?.L()2:SSr~nt :r?.!=~c_e_dy}'e,'.='.~· Flood1)lain zoning ordinances enacted 
~~""-=-~'-<':.~="""'""~,,.-~:i.::?.o'"-'~~=~~=x.;o;;.n:::.JC.'.,;'--..'\O'""-"'"'=""' 

under s. 87.30, His. Stats.P shall provide for the following, except that where 

a zoning adrnini. stra.tor, planning agency and board of adjustment o:r appeals have 

already been appointed to admini.l?ter a zoning ordinance adopted under ss. 59. 97 ~ 

59.9'71 or 62.23(·7)~ Wis, Stats.~ these officials shall also administer the 

floodplain zoning ordinance. (a) 'l'he appointment of an acl)]1inistrator and such 

ad di tiotml staff as the work load may require;. 

(b) The establishment of a planning agency and a board of appeals or 

adjustment, as required by· law; 

(c) A system of permits for all new construction, reconstruction, structural 

alteration or moving of buildings and structures 9 including se,nitary waste 

disposal and water supply facilities. A dupl:i.cate copy of all applications 

shall be filed in the office of the administrator; 

(d) Regular inspection of permitted work in proe;ress, to ensure conformity 

of the finished structures with the terms of the ordinance; 

(e) Procedures for appeals, variances, special exceptions (conditional 

uses) in accordance with a variance procedure relating to the use, change of 

use or alteration of nonconforming lands and structures in. s. NTI lJ.6.05(3). 



'I.'here shall be a complete publ:i.c record of all proceedings before the board of 

appeals or adjustment and the r)lanrd.ng ac;ency, 

(f) Mapped zoning di8t11 icts and the automatic 1·ecordinc;~ on an official 

copy of such map~ of all distr:i.ct boundary changeB; 

(g) The firm rn:osecution of any a.nd all vio1ations of floodplain zoning 

regulations for which there is adequate evidence,, unless such violations are 

voluntarily corrected in accordance withs. 87,30(2), Wis, Stats. 

The foregoing was approved by the State of Wisconsin Natural Resources 

Board on July 9~ 1970. 

The rules~ 11mendments and repeals contained herein shall take effect on 

September lp 1970, 

S'rATE OF WISCONSIN . 
DEPARTMEl'fr OF NATURAL RESOURCES 
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FOREWORD 

Within the federalisn1 that is a distinguishing characteristic of 
the governmental structure of the United States, the responsibility 
for managing the water and related land resources of the Ni1tion' s 
river basins is shared among Federal, State, and local govc r nn1c nl s, 
and private enterprise. 

In response to. the practical problems that confront them, Federal 
agencies are continually developing technical 1netl~ocls to frnprovc t.l1L' 

performance of their assigned responsibilities. Where agcncil'S have 
different but related assignments, methodological differences in m;1k·· 

ing the sa1ne types of technical deterininations tend to dcvc lop. Tlll' 
determination of flood flov;r frequency is one of the technical nwthods 
that has experienced separate agency evolution over the years, and 
consequei1t differences .in technique. 

With the growing need for improved flood plain rr1anagcmcnt, 
desirability of a basic, uniform 1nethod of establishing flood f!'vquvn

cies for general use throughout the Nation.is n:1anifest. ;\ consiAlc·iit 

approach to estimation of the average annual value of flood los1n·s .. · 

a major analytical component in deter1nination of the best nw;1su1·1'., 

or best combination of measures' in flood plain n1anagcnwnt .. - i!l de• .. 

pendent upon equable analysis of flood :frequencies whetlu·r detormin1·d 

by Federal, State, local government or private cngincc rs. 

With this need in mind, the uniforrn technique for determining 
flood flow frequencies set forth in this bulletin was adoptPd by th1· 

Council's Hydrology Committee. It is hoped that this ba 11 <' m"\ hnd 
will commend itself for use by State, local govcrnn1Cnt and pr iv.de· 
engineers, and that it will be looked upon ~s a des i rabl<· f i nil :;t 1 • P 
in the development through further study,· research, and .. xpr·ri··r:• 1• 

of a 1nore precise and complete technique. The Water l\t•,<;1i\ll'Cl'h 
Council has adopted the uniform technique set forth rn th1.· hulli·!. in 



for use in all Federal planning involving water and related land 
resources. It has done this, however, with the under standing that 
effoi"ts directed toward finding m.ethodological irn.provements will 
be continued and adopted when deemed appropriate. 

All who are interested in improving deterrninaHons of flood 
flow frequencies are encouraged to submit com1nents, criticisms, 
and proposals to the Water Resources Council for consideration by 
its Hydrology Committee. 

StE?wart L. Udall 
Chairman, Water Resources Council 

December 196 7 
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TOWARD A UNIFORM TECHNIQUE 
FOR DETERMINING FLOOD FLOW FREQUENCIES 

In a letter of September 10, 1966, the Executive Director informed 
the Hydrology Co1nmittee that the Council had assigned it responsibil
ity for developing a uniform. technique for the dete rinination of flood 
flow frequencies. The Hydrology Corn.mittee of the Council consists 
of technical staff members of the Federal departments represented 
in the Council and of the Tennessee Valley Authority. The Comrn.ittee 
devotes its efforts to technical rnatter s in hydrology and has published 
many hydrologic bulletins that are nationally used,. 

The Counci1 1 s assignment was made in conformance with Reco1n
mendation 2 of the report by the Task Force on Federal Flood Control 
Policy, 11 A Unified National Program for Managing Flood Losses. 11 .J:.../ 
Reco1nmendation 2 called for the establish1nent of a panel to exa1nine 
methods of frequency analysis and to provide a set of techniques based 
on the best known hydrological and statistical procedures. 

In a letter of October 20, 196 7, the Chairm.an of the Hydrology 
Corn.mittee sub1nitted the Committee 1 s report to the Council. The 
letter and report contained (i) a resume of the Com.rnittee 1 s activities 
in this field, (ii) recommendations regarding a technique of flood flow 
frequency analysis for gaged areas, (iii) an outline of the recomrncnded 
base method of analysis, (iv) appropriate tables of constants for use 
with the base method, and (v) a discussion of further an.cl immediate 
problems requiring the Committee 1 s attention in this field. The 
Committee 1 s letter and· report were based on the report of the Work 
Group on Flood Flow Frequency Analysis, an ad hoc work group cs -
tablished by the Committee. Two professional statisticians were 
employed as technical advisors to the group. The group's main· 
findings were that of six methods tested, three fitted the data we 11 
and showed no bias. The recom1nended base method is one of these 
three. 

In its meeting of October 25, 1967, the Water Resources Council 
accepted the Co1nmittee 1 s report and recom1nendations and ag recd 
that they should be published. 

}:_/ House Document No. 465, 89th Congress, 2nd Session. 
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Reconunendations 

The recorr1mendations of the Hydrology Com.mittee are: 

11 1. The Hydrology Committee agreed that the state of 
the art with respect to flood flow frequency methods, as 
with n1ost other hydrologic techniques, has not advanced 
to the point where co1nplete standardizati_on is feasible 
or appropriate. For that reason, the Con1mittee reco1n
mends that a base method be adopted with provisions for 
using other methods where adequate justification is 
presented, 

11 2, On the basis of current use by Federal agencies, 
availability of detailed instructions and computer pro -
grams, and flexibility in application, the log-Pearson 
Type III distribution (with the log-normal as a special 
case) is recom1nended for adoption as a base method for 
flow frequencies, In those cases where information exists 
which indicates some o_ther· type of distribution or technique 
should be employed, such use should be acceptable provided 
appropriate justiiication is .given. A concise summary of 
the log-Pearson Type III method is presented in Bulletin 
No. 13, April 1966, 11 Methods of Flow Frequency Anaiysis, 11 

prepared under the auspices of the Subcominittee on · 
Hydrology, Inter-Agency Committee on Water Resources,_!./ 

11 3, In view of the importance of flood flow frequency 
estimates in the expanding field of water resources de
velopment and related programs for managing flood losses, 
continuing efforts by the Hydrology Committee are needed 
to encourage and coordinate efforts of-the member agencies 
in improving existing techniques and procedures in this 
field. In this connection, the Committee will establish 
appropriate ad hoc work groups when required for specific 
tasks; major emphasis, however, will be directed toward 
bringing such matters to the attention of the full Committee. 
Some immediate problems requiring attention are outlined 
in Attachment 4. 11'!:._/ 

1 I Now the Hydrology Com1nittee, Water Resources Council. 
2 I The material in Attachment 4 is given later in this pamph1et 

under the title 11 Additional Considerations in Flood Flow 
Frequency Analysis. 11 

• I 
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The outline of work is as follows: 

1. Transform the list of N annual flood n1.agnitudes Y 1 , 
Yz, • • . • , YN to a list of corresponding logarithmic 

magnitudes X1, Xz, .... , XN. 

2. Con1pute the mean of the logarithms: 

3. 

4 . 

M = Ex 
N 

Corn~pute the standard deviation of the logarithrns: 

= "' / L: x2 
- ( L: x) 2 

/ N V - N - 1 

Compute the coefficient of skewness: 

(N - l)(N - 2)S3 

= N2 L.x3 
- 3N L.x L.x2 + 2( L. x) 3 

N(N - l)(N - 2)S3 

5. Compute the logarithms of discharges at selected re
currence intervals or percent chance: 

log Q = M +I<:: S 

I 
l 
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Take K from Table 1 or Table 2 for the com.puted value 
of g and the selected recurrence interval or percent chance. 
Log Q is the logarithm_ of a flood discharge having the same 
recurrence interval or percent chance. 

6. Find the antilog of log Q to get the floo<;l discharge Q. 'J:.J 

Tables of K Values 

Tables 1 and 2 were made from larger and n1ore complete 
tables prepared by H. Leon Harter (Mathematical Statistician, 
Wright-Patterson Air Force Base) and the U. S, Soil 
Conservation Service. Copies of those tables are available, 
free of charge, from the Central Technical Unit, Soil 
Conservation Service, 269 Federal Center Building, 
Hyattsville, Md. 20782. 

Computer Program Sources 

Federal agencies such as the Bureau of Reclamation, Corps 
of Engineers, Geological Survey, Soil Conservation Service, 
Tenn es see Valley Authority, and others, have prepared 
computer programs for the log-Pearson Type III method. 
These programs are in various comput~r languages and for 
various types of computers. Inquiries regarding these pro
grams should be addressed to those agencies. 

References 

(1) 11 Theoretical Frequency Curves, 11 by H. A. Foster: American 
Society of Civil Engineers, Transactions, v. 87, p. 142-203: 1924. 

(2) 11 Methods of Flow Frequency Analysis, 11 by the Subcommittee 
on Hydrology, Inter -Agency Committee on Water Resources: 
Notes on Hydrologic Activities, Bulletin- 13, April 1966. For 
s_ale by the Superintendent of Documents, Governrn.ent Printing 
Office, Washington, D. C. 20402. Price 35 ce11.ts. 

The frequency line can be shown by plotting each Q versus its 
respective percent chance on log1;ormal probability paper and 
drawing a continuous line through the plotted points. 



Table 1 -- K values for positive skew coefficients 

Recurrence Interval in Years 

Skew l. 0101 1. 0526 1.1111 1. 2500 2 5 10 25 30 100 200 
Coefficient 

(g) Percent Chance 
99 95 90 80 50 20 10 ·4 2 1 0.5 

3.0 -0.667 -0.665 -0.660 -0.636 -0. 396 0.420 1.180 2.278 3.152 4.051 4.970 
2.9 -0.690 -0.688 -0.681 -0.651 -0.390 0.440 1.195 2. 277 3.134 4. 013 4.909 
2.8 -0. 714 -0. 711 -0.702 -0.666 -0.384 0.460 1. 210 2.275 3.114 3.973 4.847 
2.7 -0.740 -0.736 -0. 7 24 -0.681 -0. 37 6 0.479 1. 224 2.272 3.093 3.932 4.783 
2.6 -0.769 -0.762 -0.747 -0.696 -0.368 0.499 1. 238 2.267 3. 071 3.889 4.718 
2.5 -0.799 -0.790 -0. 771 -0. 711 -0.360 0.518 1.250 2.262 3.048 3. 845 4.652 
2.4 -0.832 -0.819 -0.795 -0.725 -0.351 0.537 1. 262 2.256 3.023 3.800 4.584 
2.3 -0.867 -0.850 -0.819 -0.739 -0.341 0.555 1. 274 2.248 2.997 3.753 4.515 
2.2 -0.905 -0.882 -0.844 -0.752 -0.330 0.574 1.284 2.240 2.970 3.705 4.444 
2.1 -0.946 -0.914 -0.869 :..o. 765 -0.319 0.592 1.294 2.230 2.942 3.656 4.372 
2.0 -0.990 -0.949 -0.895 -0.777. -0.307 0.609 1. 302 2.219 2. 912 3.605 4.298 
l. 9 -1.037 -0.984 -0. 9 20 -0.788 -0.294 0.627 1. 310 2.207 2.881 3.553 4.223 ....... 
1.8. -1. 087 -1. 020 -0.945 -0.799 -0.282 0.643 1. 318 2.193 2.848 3.499 4.147 0 

l. 7 -1. 140 - l. 056 -0. 970 ~0.808 -0.268 0.660 1.324 2.179 2.815 3.444 4.069 
1. 6 -1.197 -1. 093 -0.994 -0.817 -0.254 0.675 1. 329 2.163 2.780 3.388 3.990 
1.5 -1. 256 -1.131 -1. 018 -0.825 -0.240 0.690 1.333 2.146 2.743 3.330 3.910 
1.4 -1. 318 -1. 168 -1. 041 -0.832 -0.225 0. 705 1. 337 2.128 2.706 3. 271 3.828 
1. 3 -1. 383 -1.206 -1. 064 -0.838 -0.210 0. 719 1. 339 2.108 2.666 3. 211 3.745 
1. 2 -1. 449 -1. 243 :-1.086 -0.844 -0.195 0. 7 32 1.340 2.087 2.626 3.149 3.661 
1.1 -1. 518 -1. 280 -1. 107 -0.848 -0.180 0.745 1.341 2.066 2.585 3. 087 3.575 
1. 0 -1. 588 -1.317 -1.128 -0.852 -0.164 0.758 1.340 2.043 2.542 3.022 3.489 

.9 -1. 660 -1. 353 -1.147 -0.854 -0.148 0. 769 1. 339 2.018 2.498 2.957 3.401 

.8 -1. 7 33 -1. 388 -1.166 -0.856 ·-O. 132 0. 780 1.336 1. 993 2.453 2.891 3.312 

. 7 -1.806 -1.423 -1.183 -0.857 -0 .116 0.790 1. 333 1. 967 2.407 2.824 3. 223 
• 6 -1. 880 -1.458 -1. 200 -0.857 -0.099 0.800 1.328 1. 939 2.359 2.755 3.132 
. 5 -1..955 -1.491 -1. 216 -0.856 -0. 083 o.8os· 1.323 1. 910 2. 311 2. 686 3.041 
.4 -2.029 -1. 524 -1. 231 -0.855 -0.066 0.816 1. 317 1.880 2.261 2.615 2.949 
. 3 -2.104 -1.555 -1. 245 -0.853 -0.050 0.824 1.309 1.849 2.211 2.544 2.856 
. 2 -2 .178 -1. 586 -1.258 -0.850 -0.033 0.830" 1. 301 1.818 2.159 2.472 2.763 
.1 -2.252 -1. 616 -1. 270 -0.846 -0.017 0.836 1. 292 1. 785 2,107 2.400 2.670 

~; 0 :..2. 326 -1. 645 -1. 282 -0.842 0 0.842 1. 282 1. 751 2.054 
·. 

2.326 2.576 
I 
l 
~ 
I 
I 
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Table 2. --K values for negativ_e st.ew coefficients 

Recurrence Interval in Years 

Skew 1. 0101 l. 0526 1.1111 1.2500 .2 5 10 25 50 100 200 
Coefficient 

(g) Percent Chance 

99 95 90 80 50 20 10 4 2 1 0.5 

0 -2.326 -1. 645 -1. 282 -0.842 0 0.842 1. 282 1.751 2.054 2.326 2.576 
.1 -2.400 -1.673 -1. 292 ..:o.836 0.017 0.846 1. 270 1.716 2.000 2.252 2.482 

- . 2 -2.472 -1. 700 -1. 301 -0.830 0.033 0.850 1.258 1. 680 1.945 2.178 2.388 
.3 -2.544 -1. 726 -1.309 -0.824 0.050 0.853 1.245 1.643 1.890 2.104 2.294 
.4 -2.615 -1. 750 -1.317 -0.816 0.066 0.855 1. 231 1.606 1.834 2.029 2.201 
.5 -2.686 -1. 774 -1. 323 -0.808 0.083 0.856 1. 216 1.567 1. 777 1. 955 2.108 
. 6 -2.755 -1.797 -1.328 -0.800 0.099 0.857 1.200 1.528 1. 720 1.880 2.016 
.7 -2.824 -1. 819 -1.333 -0.790 0.116 0.857 1.183 1.488 1. 663 1.806 l. 926 
.8 -2.891 -1. 839 -1. 336 -0.780 0.132 0.856 1.166 1.448 1. 606 1. 733 1.837 
. 9 -2.957 -1.858 -1.339 -0.769 0.148 0.854 1.147 i.407 1.549 1.660 1.749 

-1. 0 -3.022 -1. 877 -1. 340 -0.758 0.164 0.852 1.128 1. 366 1.492 1.588 1. 664 
-1.1 -3.Q87 -1. 894 -1. 341 -0.745 0.180 0.848 1.107 1. 324 1.435 1.518 1.581 ,_. 
-1. 2 -3.149 -1. 910 -1. 340 -0. 732 0.195 0.844 1. 086 1.282 1. 379 1.449 1.501 ,_. 

-1. 3 -3. 211 -1.925 -1. 339 -0. 719 0.210 0.838 1.064 1.240 1. 324 1. 383 1.424 
-1.4 -3. 271 -1. 938 -1. 337 -0.705 .0.225 0.832 1.041 1.198 1. 270 1. 318 1.351 
-1.5 -3.330 -1.951 -1. 333 -0.690 0.240 0.825 1.018 1.157 l. 217. 1. 256. 1. 282 
-1. 6 -3.388 .:.1.962 -1. 329 -0.675 0.254 0.817 0.994 1.116 1.166 . l .·197 1. 216 
-1. 7 -3.444 -1.972 -1. 324 -0.660 0.268 0.808 0.970 1.075 1.116 1.140 1.155 
-1.8 -3.499 -1. 981 -1. 318 -0.643 0.282 0.799 o .. 945 1. 035 1.069 1.087 1.097 
-1. 9 -3.553 -1. 989 -1.310 -0.627 0.294 0.788 0.920 0. 996 1.023 1.037 1.044 
-2.0 -3.60.5 -1. 996 -1. 302 -0.609 0.307 0. 777 0.895 0.959 0.980 0.990 0.995 
-2.1 -3.656 -2.001 -1.294 -0.592 0.319 0.765 0.869 0. 923 0.939 0.946 0.949 
-2.2 -3.705 -2.006 -1. 284 -0.574 0.330 0.752 0.844 0.888 0.900 0.905 0.907 
-2.3 -3.753 -2.009 -1. 274 ..:.o.555 0.341 0.739 0.819 0.855 0.864 0.867 0.869 

I I, ---- -3.800 -2.011 -1.262 -0.537 0.351 0. 725 0.795 0.823 0.830 0.832 0.833 
-2.5 -3.845 -2.012 -1.250 -b.518 0.360 0. 711 0. 771 0.793 0.798 0.799 0.800 
-2.6 -3.889 -2. 013 -1. 238 -0.499 0.368 0.696 0.747 0.764 0.768 0.769 0.769 

.., -- ..::_ .. / -3.932 -2.012 -1.224 -0.479 0.376 0.681 0. 724 0.738 0. 740 0.740 0.741 
-2.3 -3 .. 973 -2.010 -1.210 -0.460 0.384 0.666 0.702 0. 712 0.714 0. 714 0.714 

:,::i 
-2.9 -4.013 -2.007 -1.195 -0.440 0.390 0.651 0.681 0.683 0.689 0.690 0.690 ,J;t 

:") 

-3.0 -4.051 -2.003 -1.180 -0.420 0.396 0.636 0.660 0.666 0.666 '3 0.667 0.667 ·"" 
I~ 

····~ .·.~ 
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ADDITIONAL CONSIDERATIONS IN FLOW-FREQUENCY ANALYSIS 

There are hnportant considerations in flow-frequency analysis 
beyond the type of distribution that may be used to fit the data. Some 
of these considerations are discussed below. 

A short record of flood flows rn.ay contain large s_ampling errors 
because of chance geographical or temporal variations in rainfall 
during the period of record, Therefore a short record may be a 
poor indicator of the basic long-time distribution of floods at the 
site. 

Flood flow frequencies often need to be determined for sites where 
there are no streamflow data. It is possible to exa1nine the individual 
flood records within the region as a unit and to develop generalized 
relationships that apply anywhere in the region including ungaged sites. 
This approach often overcomes many of the uncertainties due to. sam
pling error at indiviqual sites. Several methods of regionalization 
have been developed to date; a study of such methods, and recom1nen
dations for their use, should be part of the continuing program of the 
Cormnittee. 

Another problem is the treatment of a record that contains one or 
more events of rare frequency- -the so-called outlier problem. By 
using historical information at the site or at nearby sites it is often 
possible to assign a realistic recurrence interval to each outlier. 
This information is incorporated into the set of d_ata to define the 
overall distribution. An alternative is to compute the frequency 
distribution omitting the rare events, plot the frequency line, and 
then to adjust the line to conform to the historical information. 
Whe.re no historical infonnation is available, an obviously very rare 
event may be excluded from the computations. The specific treat·
ment that is used to handle outliers should beconie a matter of record. 

Where streamflow data are lacking at the site or where a regional 
analysis is not justified, the use of hydrologic methods, such as 
rainfall-runoff relationships and unit hydro graph studies, may be 
the only feasible approach, 

In the flood series for some streams in arid regions, it is not 
unusual foi· one or more of the flood values to be zero. This poses 
a difficulty when using a logarithmic transformation because the 
logarithm of zero is minus infinity. One way around the difficulty 
is to add a small constant to all the items of data .. A second is to 
determine the frequency relation from only non-zero items and 
afterwards to adjust the relation to the full period of record. This 
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method does not retaiii. the zeros, A thii~d method is to consider a 
two-step or conditional probability. If Z is the percentage of zero 
ite1ns, the frequency relation is based on the nonzero iterns, and 
defines the probability in 100 - Z percent of al~ years; Z percent 
of future years are considered as having expected values of zero. 
Or, for any one year, the expected probability of a zero flood is 
Z / 100, and the expected probability of any other size of flood, 
given that the flood is not zero, is that furnished by the developed 
frequency relation" This m.ay be thought of as a separation into two 
frequency relations, both solvable, which are then recombined. 

The skew coefficient has greater variability between sa1nples 
than the mean and standard deviati~n, and it is therefore a less 
reliable estimator of a population statistic for a particular site, 
Use of a regionalized skew coefficient to replace that coefficient 
computed from the station data has been reco1nn1ended at tilnes, 
The ·standard error of estirnate of a sa1nple skew coefficient Sg, 
taken from a nornial population having zero skew, -is given by 

Sg = 6N(N - 1) 
(N - 2)(N + l)(N +·3) 

where N is the number of years of record. For a selected confidence 
level, this can be used to test whether or not a skew coefficient com
puted at a site is significantly different from zero. If a regional 
average skew coefficient is considered appropriate, the average of 
the Sg's, divided by -y-;;, where n is the equivalent number of 
independent stations, ~hould be used to test whether the regiona_l 
value is significantly different from zero. 

In the use of the log-normal and log-Pearson Type III distributions, 
an adjushnent for length of record, referred to as "expected proba -
bility, 11 has been applied to the probabilities. On the basis of 
comparative studies, it appears that the average fit of the log-Pearson 

. is slightly improved by the use of this adjustrncnt. Howcvcl', the 
adjushnent has been developed theoretically only for a normal (and 
log-.normal) distribution, and its use for a log-Pearson Tnw lll dis
tribution is arbitrary. Simulation (Monte Carlo) techniqu(·s could be 
used to develop similar correction factors for the log-Pearson Type 

Ill distribution. 
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