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Preface

This paper is a supporting document for a study of lake
management to be completed in December 1978. The salient
points of this paper will be sununarized in the compre­
hensive study f but the deJcailed evaluation is presen-ted
here for reference and review.

This report has been prepared by Joseph Hayasich,.
Brandt Richardson, and Don Vagstad of the Department of
Natural Resources Water Policy Planning Project. It is
a product of the Water Supply, Allocation, and Use Work
Group of the Minnesota Water Planiling Board and does not'
necessarily refl!~:,ct t:.he E:~'Vl::3 or nclicic~s of ~::he _ tment
of Natural Resources or otner state agencies involved in
the Framework Water and Related Land Resources Plan
development.

Thomas Kalitowski
Chairman
Minnesota Water Planning Board





Abstract

Irhe IJatural Ordinary 11i911 V:Jater (NOH\r7) (;levation if-=i a funda·~

mental concept of Minnesota water law and prescr{bes a
boundary between public and private interests in riparian
land. The est.ablishment of such elevations has been complica ted
by uncertainty over both the 1eg-a:1 icLefini tion and the means
of cJ.etermining'UOIIW.

This report reviews "the effects of extended high waJcer on the
lal~eshore and examines available means of if0 Ll1"J deterl~lirla"tionf

"including those employed by other states. Definitions of the
NOHW elevation from common law, federal regulations, state
rules, and the legal consequences of each are considered.

~lJe cone 1 ude tha t "the cormncn law def ini tion of lJOHY'V fa i1 s to
provide d s"table c::nld ,:,tlide:lj::-,pplica1Jl(.:?' ::::::=or establishing
high \.va ter eleva-tions irllou9h the l"linneso-c~a Dcpartrnent of
Natural Resources relies on a more appropriate 'lvegetation
test'l, it has done so on administrati~e authority only.
The NOHW determination method presently used relies heavily
on interpretive skills, which may weaken its acceptability
in public hearings.





I. IN~RODUCTION

TrJ.e det:ermination of ('] IINatural O,rdiJiary niqh V1a,ter" (NOHVn
ma.rk }Jrovidc3 21 fi:xcdholJnd ry 1 LetvJecn uplarJcl O\ler v·7hich
a r ipdr ian Ild~; unquil I j f ic~d ti tl C? f (Hid ':1 lak\~lJc(l f CX}JO ,sl?d o,r
submerged f over ,,,,hieh the :::;tate exert,E; a trus'teeship for t.lle
people of the state.

The determination of nOEI'v, bafjed on ,the analysis of rhysical
and biological characteristics created by the extended presence
and action of water on the laJ~ebedf ha.s been subject to dispute.

An example of such a dispute occurred in the recent Big ~larinef

Big Carnelian, and l,ittle Carnelian Lakes public hearing f in
which a dispute over the method of NOHW determination resulted
in an interim report order instructing the DNR to recompute the
NOH'IliJ evaluation. Such problems rlJo.1" result. from misllnderE.l'tClnc1ing
of subject matter by the hearing examiner, inadequacy of DNR
NOHW presentations f or contusion over t:he legal definition of
NOHW to be used. The dispUt0 was settled in the final report
which accepted the or iginal DNR nOI-I'd de-terminations.

rJ:hough Cl resolu,tion \i,7.=:~'; ~~1.(~ f:;vc:c1:j <~'b'2 '::;()n-;:::rover~~y is indicclCiv(;-:
of p:coblern;::; in tiYe cv 11 si::::.,:'t--ld c'-_ f C~U-l('

determina tion o:E ~iOII\d. Such disputes provide evidence of t.he
need for a consistent, reproducible, and legally defensible
means of NOHW establishment.

This report reviews the physical and biological indicators
of extended lligll \'latc~r c:~nd ~:; a,ltcrnat.i\le methods of
establ ishing- nOH~'J elevation~3. I~rhe ilnport:ance of NC)}HJ in
r.linnesot.a wat~er law is cJ.iscussec1, v-J:i.th specific considera­
tion of the conflicting common law and administrative NOHW
clef ini·tions.

II • DETEPJ,lIlJA 1TION OF l-IIGH i~'Jl\T:E;R

A. Effects of 1/JaterLevels on J~akeshore Morphology and Biota

rrhe effects of fluet.uating \'lat.er levels have received considcJ:--'
able attention in scientific literature~ (~:eskey and
HincJ:ley i 1977). HO\\7ever, most rC~~E:arch hClS provided only
limit:ed informat.ion useful Eor lo.ke ~lOH~v es c,ablisbment because
of its e~phasis on river ecosystems and its restricted
geoq-raphic applicdbili·ty. '1'11e fO.Llowlng discussion exami.nes
the effects of high water in two genoral categories; physical
and biological, and 0nphasi:es indicators which could be
useful in HOI-H'l cleva tion determina·Lions.

Physical Effects

Erosion and depo~;ition prodllce the physical feat.ures for NOII~~7

determina tions <' \iJaves from high \vinds erode lake basin :-;lopes
creating a beach scarp; or escarpment, which appears as a



Ininia 1..:.Ul'C cliff
feat.urc on the
in 'lila t.cr level
hut only tIle
det<::rmination. -

(II' 1..110 1). r.J.1}le beacJl:c (~~L~:; a depo it.iol1i:ll
\\!clVe Cl1t f310pe (I<'110c}lcnmus 1~)67). Fluctuations
cCC:.::itte r j ;c; at var ious levels on the slope

st ·rid~J i~~ oj:: SiSJllificance. iil UOIH\]

Viv.' -, .:.tratification of be,:1.c}l cJeposit:r:i occurs on lal~e ~=;horelines

subject to beach erosion, at the base of beach scarps. The
deposits result from wave erosion which differentially transpor
Jche det.ritus cl."\'Jc-lY frena lJp1anc1~3. This tran[..;portation of suspend
material results in a systematic decrease in average grain size
and a tendency for the particles to become equal in size
(Kurmbein and, Sloss, 1962). 'rhe resul t is a marked difference
betvveen upland parent r':laterial and the eroded material present
on the shore (Figure 1).

Bays and vast expanses of open water increase erosion and de­
position. Bay:=:; have conver!.jing ;3horclirlcs and \'111en coupled
with gradually sloping bottoms, waters impelled by the atmos­
pheric pressure gradients and winds of sufficient velocity
are concentrated and erosion is increased. Vast expanses of
open water, with a large fetch or exposure to wind, also in­
crease tl:.e erosiVE: p,.YLJ~lltial. of ~;eiches and V.Jave;:.~ (He.inberg
and N(~uman 1 r.J7 C) <

~hen a frozen Jake cracks and refreezes, an ice sheet of
greater area than before can occur. This larger sheet may then
exert pressure on the shore forcing gravel and stones landward
and crea-ting an II ice push II or II ice rampart" which appear s as
a mound or ridg-e on t.he shoreline (Buckley, 1900; Hobbs, 1911;
Scott 1926).

Biological Effects

Vegetation shows a zonaCJ.on across the littoral zone and 811ore­
land from -the benthic (bottom dwelling)' -C.o terrestrial plan-cs.
This zonation results from both physical determinants and the
response or tolerance of the biota to them. Physical determinant
include illumination, pressure, substrate, inundation, temperatur
and exposure to wind nnj waves.

During long periods of high vlater the lower boundaries of each
zone are displaced landward (Quennerstedt, 1958). Terrestrial
plants die or develop tolerance mechanisms such as vine-like
habit, long internode~ and peti61es, adventitious roots,
and swelled buttresses as a result of the roots' inability to
transport oxygen. \tvlJ(~n 'i'later levels displace air' from soil
pore spaces and create an oxygen deficiency, the imr,1ediate
effect appears in the shoot as reduced stem elongation, down­
ward bending of leaves and petioles, and wilting and chlorosis
of lower leaves (Burrows and Car, 1969).

The effect of flooding on ~lants is dependent on the timing
and duration of inunclclt.ion (Teskcy and Hinckl(;i, 1977). For
most species, flooding during the 'Jormant season has few
ha~mful effects because r60t growth and oxygen requirements
are reduced. However, in the growing season, oxygen require­
rnen'cs are high,. oxygel1 in flood \\'a ter is quickly respired, and
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root cJeatJl usually occurs 'I'lJc~ life ~) of the plant is
also a factor; seedlineJ surviVe)} L3 much ;l.lore infllICnc(:.d
by flooding than germination. '.1-']1C:: distribut:ion of a spccie~3

is influenced larSJ(:~ly tJ1C J:'oloCjic c~on(litionf) during
ear'ly life S :3, later inunclat_ion~3 utay dJ~~O cause
rnorta.lit.y.

Adaptations to flooding attempt to ~ccrease the effects of an
anaerobic environment on the root system. Degrees of flood
Jcolerance can be dist.inguished comparinq the number and
ra-tes of ·tolerance n.lechanism~; (Dl1binina f .19(1) Q Green
(1947) gives a summary of the tolerances of \Aloody species in
Swan Lake, Illinois (Table 1). Hall, Penfound, and Hess (1946)
showed the susceptibility of woody and herbaceous plants to
flooding in the Tennessee Valley (Table 2). Flood plain
vegetation often develops a higher folerance to water than
lake bank vegetation because of the rapid and extreme level
fluctuations of a flood plain

Fluctuating water levels also affect littoral fauna, such as
sponges, flatworms, leeches, snails, etc. Littoral fauna have
the ability to follow water levels, but migrations are slow
and limited \~litb species muvin(J at c1ifferc:>nt r.a"tes. j\ligrations
are caused by ero~~ion ,:::q"lc1 v7hic:! o_lt:e:::'~-3 tlH2 physical
nat.ure of t:he J-.Jc; torl~U1(~. de ~ cion :=2rv
as food, shel ter, and spa\vning ground. Hynes (1961) and Hunt
and Jones (1971) found that faunal density recovers but species
composition may be altered.



rJ.1able 1. ~'1ater tolerEulcc:; woody species, from Green (1947).

i.3PECIES

Sand Bar 'itJil1o\Al
Elver Birch
Cottonwoc
Silver Maple
Elm
Huckberry
Hed Oak
Bur Oak
Swamp ~\fhite Oak
Pin Oak
Alder
Green Ash
Black willow
Deciduous Holly
Red Osier Dogwood

YEi\HS SURVIVED

2
2
2
3
3
3
3
3
J
3
3
4
4

HEI11\R.l(S

110stl y cJc;>Cld f ~3 t. ye:ar
[.Jurvi'ved \-vell first YE~ar
Survived well first year
Mostly dead second year
Hos·tly dCc;ld ~3econd year
Fair growth secor;d year
Scarce on river bottom
Mostly Jead second year
Fair growth second year
Mostly on higher ground
Hardly to second year
Hardly second ye~rp fair third
Third year hardy, fourth dead
Hardly to fourth year
Hardy to fourth year

Table 2~ Susceptibility of plants to flooding, from Ball,
Penfound f and Hess (1946). (Incl"lK1es only specJ.es
native to tal .

Intolera~nt - ThoBe which do not sUl:'vive continuous :Elooding b:J a
depth of one foot for one growing season:

Silver I:J1aple
Ironwood
Basswood

White Oa.k
Red Cedar
Shagbar};: Hicko:cy

Black Walnu·t
Wild Black Cherry
Hhite 1-\3h

Moderately Tolerant - Those which survive one year of flooding
but:. die in.uncla.ted the .second season ~

Lea.d Plant
Hack.berry
River Birch

Red Hulberry
Hawthorn
Am~rican Elm

Hilc1 Grape
Box Elder

Tolerant - Those which survive continuous inundation by wat3r
more than 1 foot deep fo~ two growing seasons:

Silver Maple
CottOD"'lood

Red Maple
:.3and-bar \'1illow

.~ 5-

Gre.en A~;h

Black \rJillo\!.J



B Analytical Techn s For NOlll"']

Because orily shore processes and VC0ctation leave detectable
a 1'1d J_ a s t .i r1 g ~Lrn I~ l~ e s s j_ 0 II S 01'1 J_ (:), ]: e }) ,=<!. :3 ~3 r r> ~[ () \1 i. c1 E-~ t~ 1"1 C

basis for most: nOrTh'l cleternlinatio!J n :llC\CCI_'st,:Jl)lishmcJlt oj":
faunal den si ty (-;tfter vole:] ter lc:vel f :I.uct:.tic1 OJ}S l:cnder s it use·~

less for l~OHH deternliywtion:=-:> f and ch(:ln<::'F~s in faunal cornposiJcion
would require elaborate population studies for maintaining a
comparative baseline. Several potential analyt.. ical techniques
remain.

Change. in Composi tion of Soil

Peat is an accumulation of partly decomposed and disintegrated
.organic rna ter ial, der i ved largely from aqua tic plan·ts (Davis f

1946). It is usually found on shorelines protected from 'ii/lave
action, characterized by a dense growth of aquatic vegetation
such as arrowhead, water lilies, ~;ec1s:resf, CJrasses, rushes, e·tc.,
which -thrive on pea-t substrate (lJishop, 1967). Since peat forms
only in wa ter and -tends to oxidize 'iiYhen no-t inunda ted p t.he
landward termination of peat deposits (Figure 2) is a good
indicator of the NOHW mark.

FIGU~E 2

TYPICAL PEAr.r 1·11-':..HSn SHOPELINE

Ordinary
High Water

Pe'J.t.

'1\::> assint in making a NOHW deternd.nat>ion ui3ing soil other tJliJ
peat, a narrow trench is dug perpeDdicular to the shoreline to
provide a cross-sectional view of the sedi~entary and erosional
features. After making a topographic profile of the shore olong
the trench, soil samples are taken at frequent intervals along
the profile just be10\N the surface _ 'rhe pr imary informa tion
desired front thpse samples is a seel iment particle size analysis.

-6-



Det.crminat'.jons are U.c;UEll.Jy mac] orfrorn observation
of settling veloei r microscop tion, etc .. After
s t- at:. i s t:: i ca.] ana 1 y f:~ j r-; 0 fU 1Ere u 1 t S, E1 ver 219 c' <] r a in d:i. a IIIc t:.era nd
degree of sorting (the var c of qra 8i e around the average
d j.<:lIneter) ca 11. be dc~tC:'r]nj 11 (.~C] • u tll n lar qcs t croc1 cd
material is trans:ported L.he ShOL'tc L:: distance Elnd tIle::. l1n~.;ortcd

nature of uneroded parent I!1Ettericll, a r-3udclen improvement in
S"or ·t-l' ~'lg a nd or C 11 l' 1" ('J~ C e" () F .Ir'·j·lc> 'L -ll~(J 12" (~i- c:1 \7 ':'l~ ':clef'--' (':rr""' J' y'l 01· r7 £J nlay
.... J_ rI 1.. . ~ __ ~,.. J.- ........ 1 ,_ -~ , '-.-.. ._ c. :J \...-.- l":l,~ ( ....,. ~-'.- - <.-t J \".,,:: J ~ C-L - ..::.. ,-' "_

reveal the NOHW position (Cole, 1977).

Geomorphological Features and D~bris

Natural levees, beach ridges and scarps formed by hydromechanical
processes can indicai:c the position of 1\10HW~

Natural levees are low ridges which'parallel a river course and
slope gradually av,fl7ay frota the channel.. rrbey ma:i be a mile or
more in width, and their greatest t is near the stream
channel due to the deposition from the loss in transporting
power when a river over:runs i. ts b<3.nk s (Thor nbury r 1954) ~ rrhe
NOH\4 mark is ·therefoI'e usually art the st.cep or river side of
the levee and slightly below the crest.

J:lc.1 are 2:

\leI 0.~;c he nt:. OL cl.
The beach scarp is a

(Knochenmu?, 1967) ..

Beach ridges usually ha
'v'7] their cTllf::
ty'pical ridge is about. ha.lf a fooJc~

min.iat.ure cliff created by erosion

'fhe significance of the scarp and ridge in lakes is that the
scarp is, usually developed with its base or toe just above
the elevat:.ion of UOIl'v\i vvL.ile the crest the 11igh03 t rid(Je is
sligh-tly be 1 o V·! the ITOHV.J eJ eva t:.i!'Hl SC3.rps are al fi(.") found in
river systems a-t the extremes of flood plains, and may be,
at SOITl2 ~-distecllce from t.he nOrE'] FJa:cL., A more :3iqnificant
scarp would be found in the form of undercut slopes and cut
banks, near the meander channel (Cole, ]977).

Geomorphological features should be used with caution since
they can taJ~e a reI ativel/ 10n<j t to develop and? if 'tlle
water level is in tbe proces:3 of l.'i:;ing or falling f there
could be several sets of these features. At such times, only
the Dost. land\dard scarp and ridge::: along ~rvi.th ot.her types of
e'vidence (debr is f vegeJcat etc,) should also be nsed to
resolve ambiguity.

'rIle eleva·tion of t-:.he most landward edge of debris deposi-ts, drift~

VIlood f e·tc ~ r li.12.y b(:: coincident, 'dith the rJOfHtl. These inc1ic3.tors
are siraple and tTust'v7ort.hy on lC:IT(J'c~ 'lakes t:hat have t.he
necessary soils, fetch and debris, but may lack long-term
valldit.y<> '

Tree Analysis

Tree a.nalysis is ba.;3ed on th.e relu.tionship betvJeen inundat.ion
and t.::t:'ee success, such tha.t ·tIl:::; presence or char<lcl::er is·tics
of a particular spocies provides a reliable indicator of
wa ter eleva.t.ions '-'7ithin the lifetine of the tree. This
relat.ionship depond~.~ .lJot.h ()n tJ)C' upecies of tree and the



l1ature oft:.he irlllll.da.tion tinl(:;~ of tJJ.e :yC'clC f flc)od frequcnc'y r

flood duration, or VJd·tc~r tho :nClclt.io.llSh olvillQ
freq1.1ency arc' lTl0r-;·t usefllJ. for .r.;rOHhT detC:Cfnilla since
frequency is imp1 iei t. de±: ininq all. II o:rc1 inary II 'Idetter ma:[]~

'reskey and Hinc]':ley (1977) report::. tJlat fJ ooC! cquency is an
import.ant fc1ctol' in thc::~ l:::::~ Lilbl ish~,~(:2n C:. of Bee] e:c
(l97 Q ' indicated that in some cases data relating flood
frequency to species presence is sufficient to estimate
flood frequency from observed tree types and elevations;
he also reported tl1at a lI10dc:.:l (S\.'1l\J'1P) bas been. developed
to simulate tho effects of flood all vC'SlC,·tzltion Such
statistically proven relationships could provide the
foundation for a NOHW determination method within certain
geographic and ecological constraints.

One type of tree anal ysi~:; is used by the Hinnesota DNR for
its establishment of NOH\/J eleva·tions. Tl1e technique relies
heavily on the interpretive skills of the investigator and
is apparently not se ientif ically documented. [l'11is lack: of
detailed evidence gives the appearance of subjectivity to
a method vlhich may ha.ve a sound ba.sis. The technique uses
a relationship between the diameter of a lakeshore tree
trunk and iJcs E:?leva t:ion above the zone of 805_1 scrturcd.::.ioD,
based 011 J.:::.he prcIllise that:: a. t.ref: a dC::[.1th of nn--
saturated soil about equ 1 to i s for
gro\tvth and maintenance. fJ:he re1at:.ionship varies according
to species, condition, and type of soilQ

The NOHW elevation is determined by subt~acting the
approxima~e diameter pr?duct. (consta~t x diameter) for the
tree specles from the elevatlon of the base of the tree
(Meyer, 1958) f as follows:

Willow
Elm, Cottonwood, Poplar,

Birch, and Ash
Oaks

Elevation Above Saturated Soil

(Diameter Product)

1/2 trunk diameter

1 trunk diaE\(:::~:ter

1-1/2 trunk diameters

The method is widely applicable where lakeshore trees have been
subject t.o water st.ress and is of course limited to stresses
occurring within the life of the ·trees. ~hese relationships
between rooting depth and NOHW clGvation ar2 only rule3-of-thufi~

used by experienced individuals and have not been \VeIl documentE
in scientific literature. .

Change in Character of Vegetation

Davis (1973), reported a botanical approach to determine both
·the posi tion of t.he HOHhT mark and ·the approxima tely tirne it
occurred. Although not: intended for final lC:CJc:ll determinations j

·the me·thad was proposed for the establishrnen·t of mean high-wate~

monuments in Florida lakes. .

The method is based on the intoleran.ce of xeropllyJces to inundat.
and the preference of hydrophytes for inundation. At a site



por:;sc;3sinq 1)crm~3 bC',lCh r ~; cll)r1 scarp i.c cllld

11ydro[>])yt:ic vegc'tatiofl ba:32 e.J. cl·tions ofcanc1or.l selected
reprc:~::;enta ti.vc~; a:cc dct:.c~rrnined IrIle c~J. C-:,Vi:J tions of bydrophytcs
reprcs81'lt tbe pre:,::;c'l) e of v}a t.~·~:r.' tIJe> f:=; ot ~3 represent
the ab~3ence of ter ft'he i I. bc~ t".V1C2 en ·-:~])e two c.:;lc~vatiollS is
the NOEl'" elevation. fl.'hc Uf3 of fclcultcl.t::i.ve S \vhi.ch
can tolerate but do not prefer water, can CRuse unreliable
determina·tions.

To determine the date of NOHW, and hydrophytic trees
are aged by r irlg counts Clric1 thE~ year bC9dD J. s calculated.
The approximate occurrence of NOHvJ preceeded the da.t.ewhen
xerophytes initiated gTowth and pO:3tdated the initiation of
growth by hydrophytes.

S'ta tistic s

A statistical ap~roach may also be used to determine a NOHW
elevation based on the frequency of occuirence of a particular
water elevation. For example, the eleva·l::.ion may be specified
as that poin·t below which the ','Tetter level occurs 75% of the
time} or an average high water level experienced in a given
per iad of .time" Frequerlcy-'-O f··"oc(;U ;:'r encc: de·;..... ernli net tion.s can
rely. on e.i th.er dail y o~c won th 1. m Ic1J~(~' J '?V r:~l ()]) ~3er\.Tat. io ns
vlitlTC11t CI'f::;()t i SJ_ 1 J. ,J..'I: ~.::lc'J:.·

and Epstein r 1976), but they rec~ui_re a length of record
unavailable in most cases. However, the calibration of a
lake hydrologic model and long-teru simulations based on
precipi.tation records could pro\~'ide a means of "reconstructing· II

lake level fluctuations.

Da.vis (1973) (~laborat~ed~ on Jche uses of photoqraphy r both aerial
and grouno, to (lid i -tl~lg (~echn ues intllc cLet.:.errllina Jcion
of NOHV]g Black. and white SCCllc:d Elerial pho-t.os of the D.Se
Department of Z\gricultu.r-e r Soil Conservation Service, in conjunc
tion wi th GSGS quadrange W.ClpS r can })f::' used to locate significant
features of topog]~Etphy and veget~ation. CC1mmr-:3rcia.l infrared aerial
photography can be used to pinpoint exact places and trees to
inspect. Loy\] i.=tltitude (400 t.o If 000 ft.) bla.cJ·~ a.DC). \vh.it.e pho·to­
graphs can sometimes show littoral zones of vegetation. Ground
photography is useful as a record and to verify the visual
observations made.

rI'here Cl.re numerous ot:.her fo:::lt~Ln:es \"hic11, \..Jhen presenJc, are
sometimes i.ndicZlt:.ive of NOHvl" Hater marL~s on trees and man~­

made fea t.ures ( heights of ph:'lslcal structures such as docks f and
affidavits from local residents can be used (Cole, 1977).
Meyer, (1958) w3ed the bot~tOiit of t.h(~ .line of growth of lichens
genus Gyrophora i LeCElnO:ra.r (J.nd PO-rrnelia. Caution should be used
when relying on t:he~;e features cl:=~ t~hey ar'2 not a.s .reliable a~-:;

the previously Jiscnssed methods.



c

Wiscon~)in

The vJi~;consin DNI< dc:t:.c:crll ::3 nUlI\l loe,') t~ion:3 on i·ts G)::'Cclt Lake~)

on D. IIcasc~ J.)y ca:~~(~~~f .;)(J:=~i 'Ihe DJ'H~ Liclc1;.3 ff h..J~3 de
NOHhT loca tion~3 tb:cou <]h. .nUhK::t:'CYll S (1) S i t(=~ inve;;j t.iga tiOlJ s \/111er e
distinct erosion or vegc~atlon ~estrDction has occurred and
by analysis of ::-;ho1.'o morpho F df::b:r:is depos:Lts, vegctation
and soils. T'he result is a nUfllber of NOl1H clcvc:l.t:.ions '''lhich
are more .represc;r,.l~_a.tivc I' on a very C:' laLe, than a sin9lc
statistically based ~l.evation approach which fails to account
for coastal variability and long-term water level fluctuations.

Great Lakes field '/lork has de'tcrrnined that coastal variability
influences NOHW locations in several ·ways. Erosion and de­
position on shore by wave action, during long-term level fluc­
tuations, change the location of biological and physical inc1
uged for l~OI-H'v det::.erminat,ions until Lhese indicator s are J:'e-
established r erosion marl,:,s on bluffs have been used to set NOHW
elevations. If accretion or erosion occurs, the NOHW lo6ation
moves land\v7 ard WitJ1 erosion aJlcl \Y·:lt:.e:C'V'lClrd I(lith accI'etion. This
"elevation" approach dei.::ermincs a ~)in~Jle fixed vertiea.1 boun.dary,
but not a fixed Jat(~ral ~-'I(lrk vlhich :cr:~lnain.s £1 1e -:::Jlrc'-Llqhout.
vary ~3hoYe1a nd,
shoreland materialr

('1J1(]

Application of the elevat.ion approach where river mouths and
lakes inJcer sect:. re~~uiJ;:e3 tha-t the bounJ.ary jjet\'Jeen the two
physical provinces be de·termined ~ This determination is
campI icatt:d because la]~e cf f~\cts OftC'1l e:.ctend lJ_~,stream and
vice versa. Field f>ersonne] dec.e:cr:1ine \\7het:.hr.?l.' an elevation
approach or a.. reI iarlce on iCELl j.ndicafors is most
appropriate.

In very large lakes, embaynlent:.s and shores exposed to p.laximum
fetch exhibit more pronounced effects of daily and hour
water level fluctuations produced by barometric pressure
gradients (seiches) and \~linds w Ilapt=::lled Yla·ter is concentrated
by converging shorelines in and the effects of the water
raises -the location of 1',11e nOIIH elevcrl-:.'ion S:lores exposed to
maximum fetch receive gr(~ater. \lave run~'up Ylhicll also raises
NOHW elevation.

On very large lakes, whe~e 'differences in latitude 0etween
north2rn Clnd SQut.h2rn shores .J.~C significanti' longer periods
of ice cover protect northern shores from 'dave run-up and,
seiches.. ri'his lowers the 10ccd-=.ion of NOIlI''.]' on northern shores.
However, trees on southern shores provide shade which also
creates longer periods of ice cover in the spring.

Wisconsin's II case by case ll approach ont.he-Great Lakes is succes
because where no "rnarl:!I can h'? found r one can be transferred
through stage or elevation readings from another location on the
lake, though the maximum c1ist,ance of ~NOln'J elevation can be
transferred is not specified (Weinberg and Neuman, 1976).
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Florida

Florida cloes not have an e::-::;t:.abli:::;hed r:lcLho(lo]oCJY fOl~ t:.11(:. deLer
minqtion of " orclinC1ry ·ld(.Jlt ·\Vater P (OJn\}) nC)J' if:; (~ 21 (;tatut:.ory
definition r.C:1C! ra;jjrJ.l rea~~; JtlC uJ~ t:.J1C~ lLlnd~; i)ordc:c
inland laJ:es to~ret.her vlith a grovJi.ng ()\'..'a.CCIle fJ of U1C necc:-.)~:d.ty

for i ~ec ting these v,la 1::. c 1::' S for pub1 i(~ LiS 1:'t'.::'5U 1 t:.ing in 21.

demand for precise determinations of OUvv.

After telE~phone q.u8st:-.iol1ing i 1',1r. Geor!J(" lJIQ CoJ·c Bureau of
Coastal and ~and Boundaries, Florida DNR, sent a draft copy of
proposed surveying techniques used to determine the OHW ~ark

on inland lakes. Change in soil composition.!, analysis of
geomorphological evidence, changes in vegetation and water
level records were reviewed.

Flor ida nlakes OH~"l Ylla.rk deJcermina t.ions Iflhen boundary disput:.cs
ar ise or v-/hen reques·t.ed by a ripar ian lane] OItH)er t h. ;3ma.l1
survey crew with rod and transit, biologist, and geologist
have'inade OHW :nark c1et.ermina·tion,~-) on about 100 of Florida's
7,000 lakes. ~rhe va:ciabilit.y of indicai:.orE) used by tIle
-techniques crea·tes a very flE~xible app:coacll applicable t:.o
all types of lakes. r:l:lte only type 'i1hich p:r.:-esent:.s a Jern
is an ar·ti £ lea 1 ::.::r Jc d
large level varia ndcrs the dcvelopDcnt ~~ ic~~-

tors. Acceptance of previous de termination[:~ by the courts has
been shal~y, and Flortda is now considering legislation requiring
a hydrologic approach to this problem.

Maine

Baine lIas a :'-3t.at:utory definition, but J(-).cks 2. ~~·tand(},rdized

methodology for v\7ha t they term II normal high \-'l2 tel' line Ii l-~

teler)hone conversation \\7i t.ll ;.r, Chucl-:: l=ZiLzey of Jche D:~'·)a:ct-rlc~nt

of inland Fisheries and .ldlife provided the rollo\JincJ in:fur-·
mation:

A biologist' s ~::.iur·vey locate.s t11e follov.Jing cllarac·ter i~·)·tics

exist:inq betv\feen the upland and shoreline \vb.ich are icative
of normal l1igh vIa t.er line loeation.

1. A distinct mark on lc:d·ges! :rocks, !TtGlSOnry or
nonerodible :na ter ials.

2. The aDsence of soil and vegetation with bedrock,r
stones, gravel or other nonerodible material
remaining.

3. lj,~ soil type associated wi t.h high wa ter ·tables and
frequent inundation.

4. Fl'he presence of distinctive ve~reta-'cion types ~ Sub=
shoreline land~; may have aquatic or transitior!al
vegetation while uplands bave terrestr ial fO.CHlS.

-11-



In area:=:., VJb,erc (I(~tc~rHljn(Jtion~,~ cannot bc~ J:lacJc (~;uch ~-; rocLslidc=,:
1e(190;; f rapidly c:~roCJ OI' inq bc)nk:s l:lan-~rnClclc structures)
a determincltioJJ Ccln bc' made frc)Jo a,c1j c1C(~jlt area,s sho,v:Lng
ind ic at:, i ve ChC:11" ac tC2r i st: i c s

JJet,e:r-rnina'tion~=; are difficul,'L in )(li:lI :311 12]:~c~3 ()r tho;::;c' wj,th
fl uctuating \-vater level S v'lhich resul t_ irl nond istinSJuishable
·ta tion %ones t'

Applicat.ions filed by cit::izens have resul-tc~d in normal ~ligh

'i,vater line determinations on )00 to :')00 lcd:E::3 rrhesE:~ de'termin­
ations have never resulted in any legal'disputes.

Michigan

~1ichigan has an es·tablished me'thodology for determining the
"ordinary high ",yater marl:.: II (OHNH) as defined by the Inland Lake
and Streams Acto' Mr. H. C. Hic:;lson (-lnd Hr. Vin,ce I1cCann,
Michigan, DNR, provided infonJtation on OfI\i'HI det-ermination in
inland lalces.

Michigan's three-part method consists of 'a pre-survey,
and data analysis and report. The pre-survey compiles
info:cmatiorL from (J\J,:J.iJ.a'I,~,'lc' :-~~cnl:cc~ ~.~

loca.tions of :3hC'L 1

survey,

changes in the locations of shoreline boundaries, and the
possible existence of predetermined legal levels.

Sea level datum J_S Cllell Est'_dbLi;:;rlE,d :)y ext:.rapo trle eva
t:ion from a rnonumented benclJ,1l1c1rL (jr by establishing a da tum ba
Vertical reference marks are established by placing stakes leve
with the wa'ter surface around, t-11(-'I lake c 'T~tis 1l1ethod of base
line establishrnent is Easter Elnd supposedly more accurate than
surveying the entire lake per

The survey begins with a prelim~nary reconnaissance of the lake
to note shoreline characteristics such as vegetation, soil
character a.nd can::: c1-:::: f l::Jlli (](;;~=c:'lmin'2E::; t:le C\~=:;_,st,ence of
control structures or outlet restrictions that may influence
water levels.

Fifteen to t'denty~five eleva.t,ions of indicative shoreline data,
such as the transition from aquatic to terrestrial vegetation
and poi~ts of soil character or configuration changes, are then
determined. Obvious high and low elevations a~e disregarded
and the average of t.l1e rernaining elcvatiolLs represents the OHWH
elevation.

Slight shore gradients with Vdst expanses of sedges, grasses,
and cattails present problems because readily discernible
changes in vegetation and soils are difficult or impossible
to Ioea te. In these 8i t:.uatioIJs spec ial:i.st:.s in aqua tic }::.lotany
or geology are consulted for a more detailed analysis.



!"lichi9a n del~,erI11:Ln e;:; Oll\'7fl VV]l('l·l rccllli •."":~ tc:~d l~o c it i z ellS ur \v112
disput.es arise. About. (10:>, jnland kes have had ·the
OUvJr1 detcrminel1, \/hich IF3\lC ,1,('vc1' bC'(~rl ovC'rturned in approx.i mat::.el~/

400 c::ourt CaS(~[3. ftc, i.)i(:?1~30n Tncni~.ion(:;d t.hat OlH\lN can bo re-
determined f on rc:qll ;,L f I:~h(-; lake lkl.:3 hl<J in.t:'c:d.n(~(J h le'vc:<L~3

for an extended time.

Minnesota

Hinnesot.a does not huve a st:.at::.utory d(~finition of "Natural
Ordinary High Water!! but definitions from ~[2vious litigation
have been followed.

Personal interviews with Ken Reed and Pete Colin, Division of
Wa'ters f Minnesota DNE provided informa tion on :NOHW determina·tion
on inland lakes.

The procedure for determining I'JOIn,] :;ec;ms to be well esi:;::i.blished.
A review of existing records, maps, files, and general information
on the lake is undertaJ;:en f followed by a fiel-d search for
indicative recoverable evidence such as beachlines, washlines,
ban~ or scarp basis, soil stratification, and analysis of upland
veg.et,ation ~:rrowth. Of these factorc r .upla.nd qroVlth, especi.ally
tree:..':) f is of pL" i:·l~~C;:ct:'L:ncc "

Befoce a tree can be used in a determination the following
criteria must be met:

(1)
(2 )
(3 )

Location near the upper limit of the basin.
. Location on a flat slope.
Evidence of the effects 0 excess water such
butt swell, r2pidly Ed limbs and trunk,
roots, and poor canopy 0evelopment.

a co
,::) a

exposed

The elevatlon of a C}ualifyl-llg t:xc,,-~ is t.llCil LleterrninE:~d and tl18

corresponding diametc-:r product (see Ilrl:reeAna.lysi:3") is sub­
tracted from the elevatioD8 The NOHW elevation is thus repres­
ent.ed by the elevations of pertinE~n·t recO'\Terable evidence, EI,nd
values determined from tree analysis.

1\ HOH,,',] determination can be initiated in E3(~Vera.l IdClYS ,. A
Commic.;sioner I s order i:n conjunct.1_on wi th a public hearing or
a Crnmnissioner's order alone results in as good a determination
as is pGssible by the state! s hydro(jraphic ere'!'7 Accufnulations
of large amounts of p2rt~illl:o;nt da·ta and routine field work
report's in lake files provjde rough es·timates for management
purposes.

Abou,t 50 to 100 lakes ha.ve had large scale in-depth NOHvv' deter~­

minatioDs made as the result:. of COl'.lJTlissioner order a.nd public
hearing-. ':Chese determinations have not been overturned in conrt,
aI·though there has been difficulty in acceptance in some public:
hearings (~.g., Big Marine Lake).
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I I I • LEG/~L ASPECTS OF HIGH vJf\TER !vlARKS IN IV!

The or normal h gh levation 1
Minnesota's modified riparian law tern.
that such marks 1imi t publ-fc and p
lands. In the leading Minnesota case of In
a1so en tit1ed t er' Boa r d 0 f' Comnrl-··~s-~-_.._----~;,.)~ ..

any usa s

'Ion . <

While the title of a riparian owner on navigable or public
extends to ordinary low'-water rnal.'k, e •• his tit'le is not
absolute~ except to onJinary hi mark As to the i
space, the title of riparian owner is qualifi or 1 i
the publ'ic right. The state may not only use it for purpo~;e~:;

with navigation without compensation, but may protect it
• . • even by the ovmer, ... that VIOl(1 d interferc~ \!rl th !lav'!
\t/ithin the ba. and belovi h.i mark, publ'ic ("1gh

(
.,
~)This rule has consis tly in su equent nnes c

More recent cases have extended public rights in riparian land low
ordinary high water marks beyond the right to preserve the' publ'ics r'"ight
to flnavigation." In State...:!... Korrer,4 the court referred to "pub'j'ic water's"
and held that the riparian owner's rights were inferior to the public right
to use r naV'j t:ion "0 01 . P
In . v. Board of Water ions 6
sa.

11

tC)

I

7

only
appl"j ed. The

i use of cit~es

alv;dYS been so

The navlga ion stream
these public VlCl

a supply of \Ala.

is such a public use, and

e:'l pll
hi gh v,fa. tel' rna r k for use as
broad scope that nnesota
water mark tly rna
litigation.

ally
f'looding to

a municipal wa supply
law gives to public ri

iia t"j on of (1,1 'i~;sue

Minnesota has systematically ed much of its water rela law. Some
form of high-wa mark is a ve at seve 1 i
For example, the Shor-eland r/la.nagement Act def'lnes s land as:

[L] and 1oca ted ltd thi n th(~ fo'l1 OV\Ii rig d'j stances frorn the or-d -j n
water elevation of public waters: (1) Land within 1,000 t
normal high v./a.tenndTk of a -1 a ~ pond, 0'" flov/a (

In an act restricting darn construction in a spec'jally protectt:~d area. in the
northeastern part of the s te, the legislature provided that:
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rrJl ''''is''~L~I del ••

to rn:1 i -j n
r'1at:ex' ma.rks

Thus 9 a. deter-Iwl na t -j on of'
consequences in rel tion to
requiremen, i li
Where the normal high water mQrk lies
vi 01 ati on of sta.te ,1 a\..., and pernri ssab1e

may constructc:d
normal ILig1.!

has 'impo\"tant
and zoninq

l~ r areas.
difference between a

Significance 9f Variable Wording

Despite the statutory importance of hi ~,!at\~r marks:, no precise def'inition
i S 0 f f er.edin the s t a . Ins , 1 -, S L,'!. t U r'E: c1 e 'j adIrd ni s t ,~a t i vt:
authority over high 'Nater mark determinat'lon to thc~ CmnmissioneY' of Natura"\

. Resources:
The Commissioner- shal" have adnr;rrIstr"ctthm over ... th:2 determination
of:the nat:ural o:rd,inary hi.~Jh hrater 1r:,ve] a.ny pUb l'j C V/':;, 11
(emphasis added),

Adrninist.ratcive 'rules pralll!.!) ,(,S

provide ~uidance. Rules ating to
llNormal High Water Ma.rk '! as:

to peel cj cl 'I i ve ae
Shoreland Management Act define

UQ'mark del ineatjng the biqhest water' level which has been maintained
for sufficient period of to leave evi ce upon 1 caoe.
The no_rmal, hi.rlh !y nt ra1

on c: to p 1y
terrestri a'l.l

def-i ne
It is

between the use of
hig wa r marks.
of ing

hearing was conducted upon
Commissioner to ne

~ ~E)c~tirJ·f~ ~0 (3) 'l~he'
l _.. "-'" '. t. • rJ. ,,-)~:J ... / (j t I

to Hordinay'.yn high water'
Ilnorrna-' I, tl'igh I!Jd r mark~ but

n nition i 10.

tional Scenic Rive
s 1

Rules r.elating to
"Ordi High ter
therefore clear that
the adjectives ilrlOrmalli
This conclusion is fu
examiner in'a recent adminis
the vlashi ngton County Board I s
a lake's natural ordinary high water 1
hearing examiner noted that section 105.
level while rule NR 70 (quoted ve)
determined t the terms were
The examiner said:

There 'is no indic<0t'ion, in thc~ s or ru'les~ of the d-l fence
between the tw~ ... Since e of t NR70 line is precisely
the same as the NOHW line, it is ropriate that the two lines be
m~a;ured. in ~hE~;arnev~:~y .:. ,to " ,~e:\~i~:'(~~ ,.' "(;j~),, ~ l,Yj,"\'J~ul(~. c~."e~!e
C!laus, and lLele~)s dl.:JI)ULC:> onc I .... 19ctt.l011 tfi'rc,ughuut l.hc st.ate.



It would appear t
more than the rhetorical

trillS ents nothing
t draftsmen.

There is, however 1 a ear indication 'lrl "natural
ordinary 11'1911 rna II !l ord..lna 1\ have a s'ignificant
distinction. Chap 110 provi p ts to overflow
riparian lands which can be established th arti c~l maintenance of
water levels above natural ordinary high vwter' levels for a period of 15
years. Riparian owners who fail to bring an action during this period lose
their right to object to such flowage~ establishing an easement appurtenant
to' the dam. The chapter further provides that the state may take over any
abandoned water control structure with all such easements running with the
da.m to the state. The logical corollary to these provisions is that for
all inten and purposes, the artificially 0 i high water mark becomes
legally a natural orc!'inary h'i~~h vnlter nli)

In any case where the water levels mai
existed under the conditions specifi
estab1ished a. n ~~!a 6::T 1

so established 11
high ~7ate.r level of such waters:. and

.purposes. • •• 15 (emphas 'i s added).

Thus the difference
water levels ha~ 9
prescrip on
action to abate the flowage

ined by a dam that shall have
in section 110.31 shall have

C natural ordihary
1

natural ordinary
effect for all

in ined ordin~rv hiqh
s ta tutory per'i od of

ins hi cause of

B.
Common Law Definitions

Because of the sometimes dras t'j c effects on tha tn-lay be
associated with a determi ion a wa r n high water
level, the courts have expended a great deal developing a clear
definition to maximize legal in In rel tion inland waters, this

,effort has run squarely up against hi ly idi hie nature individual
water bodies. It would appear that the courts have not recogni the need
for flexible, site-specific de native cr a. Instead, trend has
attempt to force-fit unique 'and hiCl Y 'feiT"! bl(:; lila. r rles into the
possibly over-rigid mold of a single natural ordinary high water mark
defi n'i t 'j on.

The lead-inq American case defin'ing naturEd ordinary high water mark is
Howard v. Ingersoll. 16 In that case the Uni S s Supreme Court
cffstTngLrisheej a river's bed (be'lov~ the otd'inar'y ~l"igh v'later lnark) from its
banks. The Court held:
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It nei
or low grounds
or agriculture or
not always covered
as natural of encl
bluff or k,
forming a part of that land which,
be upland or fast lowland, if such

upon~

the"n the
not

r low or highs we know to
spots are within the bed of the river. I?

This circular and nebulous language has been interpreted in subsequent cases to
have establ ished an agricultur'al use test for· natutal ordinary high
water mark determinations.

The leading ~/l·innesota. case on tll'is issue i III iiinnt~tun I_Cl InqJ)'OVi?iT2Id,

(a'I so en~i tl eel Carpenter v. Board of County (:Onl1fl:i~-:~,~ionE:rs-r:Tg-~~"~n~I~TnnesoTa~­

Supl"eme Court he 'I d La ke M1l'lnetord<aTs natu"I~aT·-o·rc.Fll~l·~:iY'~Y"--h-l gh wate (' maY'k' to be:

'(T] ~e point up to 1l/h'ich
tinCi'ous as to de
by t'j nq
an nClI"Y d9

'is so (.on~

This test has been consistently followed in subsequent Minnesota cases and
there has, to date, been no authoritative clarifications. The most recent
~ase on _th~ issue to reach the t,H nnes ota court was Iii; tcJ).e11 ~-S_"Ltr. of.
JLt~.~"~_~~~LL 92\.., . rn f'li i 11 iff n 1 c1c <j s
in trespass aga ns St.
supp'ly sourcce to
detailed lake stage
a bl
the mean extreme high water
court rejected this s g:

n

The record here does not show at
is reached. r t
of the high-water markr~s la d down
case was not followed. L1

Mitchell seems to indicate
'M':j tl'rle'f()'r1-ka 'I s the on·1 y
marks i ~l-~:fi nnesot.?t. fJ.l
has disclosed no subsequent cases
In fact, that the agricultural use
supported by the case law of
United States,22 directly faced
orCflilZiry hfgTl Wli ma.rks. An
of the Allegheny River interferi
outlet and requiring expenditures
for damages claiming an unconsti

t presented by
ina ty hi ~J h \:\fate r

in 1948, research
cast doubt on this conclusion.

b-le test "is also
Ford C

proper
'j n(?ErS dam

plaintl munici lity's sewer
r PlUi!P"i n~1 0 perat'! 0 ns . P cd iff sued

ional it Idng" of par'ian property rights



\vi
abov(~

plaint<ili on
high VJatcY' maY'k
though -, a
The C'treed t
test to

tc?\" 1E:ve"(
(;'1 court found for the

many xing the ordinary
tion ceased to grow even

agricul ral purposes.
this natural tion

The district j0dge ... errored in law. He categorically hel~ that
the Allegheny River bed at Ford City "is "l and upon VJh-ich the action
of the water has been so constant as to destroy vegetation. 11

•••

This is not the law. What the \'iver or action of the water actually
destroys is the value of its soil for agricultural purposes.~~The

difference the t\vO fjn-it';ons "is vi 1 here ... . L3

- Not all jurisdictions share the insistence on the agr-lcultuy'al use test
emblAaced by fvl'itchell and ForeL Califoy'nia apparent'!y follo'vvs the mecha.nical
test proposeQ"b:y~'The~'p'1 a. n in ~llCi 1'\ and rej by the court.

'is norma1 n qh
u river 'In

It appears that the same definition is accepted in Oregon.

I t ~;

annufJ,l

The "ord-rnary hi~lh~\fIater' mark ll [of a non-navigable lakeJ is a mean or
average of these ti rises .. .~P

Despite this author"lty
t "in n

use test is the only

stands as undisputed
-~-~,~-~"~-,-, 1 cu1

nnesota common lawe

As is discussed el Minnesota's exclusive reliance on
the agricul 1 use critici as inappropriate
in some si tions. s tenll a.nnual
fluctuations that may di riparian lands, inland
water bodies may simul u ly fl over longer periods in response
to longer term clima c An extended drought may cause an overall
retreat of a )" bodyls sc level upon "ich- the seasonal fluctuat'lons
wi 11 be superimposed Detenrri ions orc!i r'y hi gh water 1eve 1s not
takin9 the long=oter111 f~! ions '1 account C(in result in le~lal definitions
at odds with the actual state of the landscape. As the base line fluctuates
in response to long-term eli tic les, the line at which agricultural land
use may be successful in 9 ven r also fluctuate. This situation wa
experienced in Minnesota during recurring periods of drought. ~ome laKes
temporarily disappeared and their were successfully put into agricultural
production. The courts then faced t question of publ-ic rights 'in the lake
beds; e.g., could the state divert waters to restore the lakes by flooding
land that-was being u for agriculture? -A narrow reading of the agricul



use t would seem i to of t
would result in unstable ich varied with
long-term \datel~ leve'I fCj naturalordinar'y
high v.fat(~r mark violJld scale of j cial
scrut'j ny" The func t en no. lord "!r)iH'Y

high wa rna is owner a degree
of certa"iqty \lrith re9a thEdr respecfive gil l"'ee of
stability "is therefore and a fluctuating ordinary
high \va1er level cannot prav'ide this degree of cel"tainty. In ~1'innesota~ two
ca~es have deaJt with this question and have established that the agricultural
use test,.is rnod'ified by a lind ti!~p of reasonableness~ based upon the long-
ter'n1 hi stor-y of water: body 1eve" s (,0 Thi s term (),pproach to the
agric~Jtural rise test is r sby v Wa Ra ds Power
(;O-!.L t..7 in which the court held h'!9h Via r marks to be:

fDhose poi nts where the vwter usuc,"l"ly y'; ses ~ such ri ses as mel)' be
ref.tsonably dnticipated~ but not mean such extraordinary

he~ts' as cannot "le,·, 28 (c'j t'ion omi,tted).

u es a

I
'I

be
vague agricultural

ca'lly
dapt some vari ion of

lie policy of judicial

ra'i ord -I na r-y hi gh \\/0

the Minnetonka case in which
he1d-f6-; i e aJ)ove the natura.l
in which the court held
irrelevant to natural

or e ~ianc! s

is p iple I i
would an appropriate means
marks. Refuting such a co~tention, however, is
1aiid flooded twenty-,s ix percent of the time was
ordinary high water rnark~ and the r!l-ltchell case
evidencE' of historical extreme 11igF-wa':E~;:;--to be
ordinary hi water levels, at 1
sui tab i 1'( cu"' )" Ei 1 use 0

somewhat vaque notion t
miti - h

use t, bu
determinative. To
use test provides less
derived from hard
the latter test would
stability.

Federal Regulatory Definitions

The Army Corps Eng 'j nee rs () y i nvo1ved '1 n di spu tes
over natural oy'dinary !ri~!h water mark dcterminat-ions in c.onnec'cion 'trill its
mission to regulate navigable waters, as is indi in e Ford case
discussed above. The Cotps has attempted to make such lnations more
certa.in through applica,tion 0 niea"! t rds cal VJater
stages. The Corpsl administrative ula ons



\'I'Cl r rneans
-j ely h-f ~'lh hid

inundated 25% of
thE~ "icular

1I respect incl
the line s d by analysis of all
It is established as that point on the ~hore that is
the time and is de ved by a flow- tion curve
water body t is based on available water s
(emphasis 'in Ol'·j~Tjnai).

Such a test has the advantage of providing great certainty, stability, and
uniformity of results~ but presupposes that the required data is available.
Where such data is lacking, the Corps relies on less precise indicators.

It [ordinary high water mark] may also be estimated by erosion or easily
recognized characteristics such as shelving, change in the character
of the soil, destruction of terrestrial on or its inability to
grow; the presence of litter and debris, or other apP~Rpriate means that
consider the characteristics of the surrounding area;Jl

It is clear, hO\lJt~ver', that the mechanical test is p'teferred.

toPhy:,; i co.l
o

level, and where more precise information is not

The Corp'sregulations, from which these definitions were taken, were
recently revoked and new, revised regulations added. 32 The new regulations
retain only one definition of ordinar'y high water mark. All .reference to
the me ni 1 ter t in nit ons is le
Instead, a t based on water s on ral lan cape an
al ve t u prior regulations, is now only t given~

The new definition reads:

The term "ordinary h-igf"l v'la means the l-ine on the shore
es bl S l1C r' i 1c(3\1
characteris cs such as a clear, n 1 line i bank;
shelving; changes in the character of the soil" tion terrestri
vegeta.tion; enc:e of l'i and is' ate
means that cansi the characteristics of the surrounding areas. 33

JUY.t.aposed against the legal certainty of the me.chan-ical test is the test's
remoteness from the rea1 concerns of some r'j par'j an ovmers e 1ength of
time land is inunda is closely related to the uses to which it can be put
but -Uris need not the case. Land 'inWlddted for 3 months of the year
might still be successfully employed for agriculture.during the dry period.
If the state controll wa level maintaining it at the ordinary high
water mal"k as established by mechanical test~ then the ripar'ian,o\'mer
would lose the use of this land without compensation. It was precisely this
type of divestment of rights t the COlTlmOn law a~Jr·icultural use test is
designed to avoid. This situation, if brought to the courts, would raise the
issue of the constitutionality the Corps' mechanical test. It is possible
that the courts might hold appli ion of the test to violate the fifth

-22-



rch
mechan';
prob'! ern

hibit
discolos

test t
ar'is.e:

II of t j
con~,:t'i tt.l

rccogn'j

Al h tions nay are a
parameter of navigability can be rna only by courts, those
made by Feder'al ag(~ncies are nevertlJeless accorded substantial vJeight
by the courts. It is therefore necessary that when jurisdictional
questions arise, district personnel carefully investigate those waters
that may be subj to Federal regulatory ju sdiction under the
gui 'lines set out above. e •• Official determ-inations by an aqency
madefn thE~ past can be r(~v-lsed Or' revers necessary to reflect
changed rules or in tions of law .

I"
Ii

desirable certaintY:I the courts
regulations and they might conclude
bet fulfills the functional

The Ford stra

use

. ~Jh i 1(~ the"'Corps I mechan -j ca 1 tes t prov'1 des
oY'e not required to follow adrninistra ve
that the~ornmon "law agricultural use test
purpose oreli rl'i~Jh \'/21
that .

State Rules Definitions

As
in 9 VE:n
-, tis natur't3.'1
ice a is di

of the common 1aw a~H'i etrl tura1
I concer'ns of

in 'j j t
on the

ta t '1 0 n;> us uall y
hI t technical

in the Minnes Code of
t of Natural Resource~

use test and a movement
ini on con ined in

t only on and
ral purp6ses. This rule was adopted in

im in rules doalina with the L6wer St.
and legisla on. 3n Th~ most recently ted

gh water rna 15 th Public Waters Permits
part, the rule reads as follows:

1l0rdi nary purpo:-:,es of these r'equl at'i ons rnea.ns an
f 1ev(; t ion -1 neat. -j n9 the h'1 J t V1':1 t c: r -I eve1 VIhieh been mJ. i nt (1 i ned
for a sufficient riod tinle to leave evidence upon the landscape
The ordinar'y fl'l~;h \-ld rna "is conimon-Iy that pO"lnt natural
vegetation changes from predominantly aquatic to predominantly
tetres tti a'i . 0' .40
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The signi cant (
re(ercnce to rtnatur'a 11

'1 s e di

lakes and ~pplied land
Act rules. 43 The examiner stressed ordinary high water marks are a natural
phenomenon and that the DNR merely intreprets the evidence. Natural
vegetation such as trees, because they are long=lived and provide a record
of the long-term base 1ine fluctuations~ wer'e seen as the best indicators. 44
Th(~ question 11 e
common law agricul
only if issue
last litigated 30 years ago in

-_._-~."~~---..__.~.

Ru 1es adopted ram, A. clefi ne
ord'i mu"y IrI gh wa , hut t adj ect i ve
11 red Ii vias not 'I ~l f'j 'IIyi gned
to protect wetlands from drainage agricul 1 purposes. It would
appear that this is exactly the type of situation in which the agricultural
use test has its most rational application. The deletion of the reference
to Ilnatura"11l v~getation may leave opf:::n the option applying the common law
ag~icultural use test where it seems to fit the situation.

The ~1innesota Departrrient of Natutal Resou () 'is Ct.lrTCll'l:ly using the
ve9eta t ion te stin its de t et'rwl nat -j 0 ns 1 0' -i ndry h ~lh V10, t er 'I eve1s
sect"ion l05e39 (3)q desDite the absence of "ie-it common "statuto'(Y~ or
authority to do so. Recently ~ eln such a proceed·jn~.1 the hear ng examiner'S con
the heari ng because none of the expe\"'t tes t:irnon,Y rC'°' a ted to thc:: sui tab i 1i ty
of the land in question for cul 1 by the
~li nneton 1'! con

Within the of
natural ordinary high water marks
established through the testimony
tive agencies ve reluc t
The DNR's Water Bank program rules, when
aquatic vegetation to guide determinat

·natural vegetation test:

loco. -jon
usually
sand adrninis

criter-ja.
a list of
basis of a

Aquatic vegetation includes, but is not limited to grasses, bulrushes,
spikerus ~ cattails, arrowh , pic 1 ,sma , naiads,
cluckweed, spatter docks and wild rice;45

These technical cri a were deleted when the rules v/ere adopted. 46 Omissi
of technica.l criteria from "I 1 clef-initions (:;ct a "ire to provide
enough fl ex i bi"1 i ty to f"i t the needs of thf~~: e IS -1 d"1 olnor-ph i c 1ake types.

-24-



Conclusions

Deternrlnations of natura"1 r marks a.t':.::: impo "lrl
Minnesota's modifi A co~~on law definition
based on 0' a.nd 5l1'1 bi 1 :;es has "j but
-j s p c 0' 0 r td b1 -j cu'J t u 1 s ar' (~
at -issue. Since theiast thois -issue more than
th"lrty yea.r's ago, an alternat-ive 'lnit:lon ha.s been adopted in adnl'lnistrative
rules which relies on the distinction between aquatic and terrestrial natural
vegetation. Though Minnesotals case law precedent mandates the obsolete
definition, recent NOHW determinations have been made on the basis of
vegetat ion. It -j s un knO\;,f\l whether nnesota Supreme Court woul d endorse
such a test; precedent~indica that it would not but the intervening
thirty years since tile i71st ci ';~..lcn '!e quest'lon open. R(~so'lut<ion

of this problem would require adoption of a statutory d~finition compatible
with the vegetation based definition in agency rules to clearly supercede
the i nadequat,:: common 1(1"! defi ni t-j or\,

Further complicati
"I

dependence not on ,Y ! d, r:;onn(~! a 0

establish such el ons, but also provide the specific technical
criteria and supportive scienti c evidence desirable for public hearings.
This problem is often compounded by hearin~ examiriers with little knowledge
of botany or hydrology and by object-in:] ripar"Jans who perceive (~cologica.l

'in tE'rpr'eta t i on s dI <;(~ cd 'j n on ~~ \'1(':> 1"1
methodology must ec.:o'l -lea" var"rat-lons,
there1lc C'ti a
NO Hl·J determi na t -j on. of the mE-~ thod

'] d
-, eve'l s
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