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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 summarized in the compre-
hensive study, but the detailed evaluation is presented
here for reference and review.

This report has been prepared by Joseph Mayasich,

Brandt Richardson, and Don Vagstad of the Department of
Natural Resources Water Policy Planning Project. It is

a product of the Water Supvly, Allocation, and Use Work
Group of the Minnesota Water Plananing Board and Jdoes not’
necessarily reflect the views or nclicics of the Denariment
of Watural Resources or other state agencies involved in
the Framework Water and Related Land Resources Plan
development.

Thomas ¥alitowski
Chairman
Minnesota Water Flanning

Board







Abstract

The latural Ordinary ligh Water (NOHW) eclevation is a funda-
mental concept of Minnesota water law and prescribes a

boundary between public and private interests in riparian

land. The establishment of such elevations has been cowmplicated
by uncertainty over both the legal «definition and the means

of determining NOUW. T

This report reviews the cffects of extended high water on the
lakeshore and examines available means of JOHW determination,
"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.

We conclude that the common law definition of MNOHW fails to
provide a stable and widely =pplicable basis for establishing

high water elevations. Though the llinnesota Department of
Natural Resources relies on a more appropriate "vegetation
test", it has done so on administrative authority only.

The NOHW determination method presently used relies heavily
on interpretive skills, which may weaken its acceptability
in public hearings.







II.

THIRODUCH TON

The determination of a "Natural Ordinary High Water'" (NOHW)
mark provjdcs a fixed boundary line bLetween upland over which
a riparian has unqualified title, and a lakebed, cxposed or
submerged, over which the state LYOIL a trusteeship for the
people of the state.

The determination of HOHW, based on tho analysis of physical
and biological characteristics created by the extended bprescrnce
and action of water on the lakebed, ha been subject to dispute.

An example of such a dispute occurred in the recent Big Marine,
Big Carnelian, and Little Carnelian Lakes public hearing, in
which a dispute over the method of NOHW determination resulted
in an interim report order instructing the DNR to recompute the
NOHW evaluation. Such preoblems may result from misunderstanding
of subject matter by the hearing examiner, inadequacy of DNR
NOHW presentations, or confusion over the legal definition of
NOHW to be used. The dispute was settled in the final report

which accepted the original DNR IJOHYW determinations.

Though a resolution was wchieved, the controversy i1s indicative
of problems in the cvercll urderstanding, anolication, and

determination of :OHW. Such disputes provide evidence of the
need for a consistent, reproducible, and legally defensible
means of HOHW establishment. '

This report reviews the physical and biological indicators
of extended high water and examines alternative nethods of
establishing NOHW elevations. The importance of NOHW in
Minnesota water law is discussed, with gpecific considera-
tion of the conflicting common law and administrative HOHW
definitions.

DETERMINATION OF HIGH WATER
A. Effects of Water Levels on Lakeshore Morphology and Biota

The effects of fluctuating water levels have received consider-
able attention in scientific literature. (Teskey and

Hinc?lpy, 1977). However, wmost research has provided only
limited information useful for lake HNOHW establishment becauce
of its emphasis on river ecosystemns and its restricted
geographic applicavility. “he folliowing discussion examines
the effects of high water in two general categoriesg; physical
and biological, and enphasires indicators which could be

useful in HOHW elevation determlndtlons.

Physical kffects
Erosion and deposition produce the physical features for NOUW

determinations. Waveg from high winds erode lake basin slopes
creating a beach scarp, or escarpuent, which appears as a




miniature cliff (Figure 1). ‘he beach ridge is a depositional
feature on the wave cut slope (Knochenmus 1967). Fluctuations
in water level create ridges at various levels on the slope
but only the highest ridge is of significance .in WOHW
determipation. ‘

Viv' " tratification of heach deposits occurs on lake shorelines
subject to beach erosion, at the base of beach gcarps. The
depogits result from wave crosion which differentially transport
the detritus away from uplands. This transportation of suspende
material results in a systematic decrease in average grain size
and a tendency for the particles to become equal in size
(Kurmbein and - -S5loss, 1962). The result is a marked difference
between upland parent nmaterial and the eroded material present
on the shore (Figure 1).

Bays and vast expanses of open water increase erosion and de-
position. Bays have converging shorelines and when 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 the erosive poltential of seiches and waves (Weinberg
and Neuman 197().
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When a frozen lake cracks and refreeves; 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 creating an "ice push" or "ice rampart" which appears as

a mound or ridge on the shoreline (Buckley, 1900; Iobbs, 1911;
Scott 1926).

Biological Effects

Vegetation shows a zonation acrosg the littoral zone and shore-
land from the benthic (bottom dwelling) to terrestrial plants.
This zonation results from both physical determinants and the
response or tolerance of the biota to them. PFPhysical determinant
include illumination, pressure, substrate, inundation, temperatur
and exposure to wind and waves.

During long periods of high water the lower boundaries of each
zone are displaced landward (Quennerstedt, 1958). Terrestrial
plants die or develop tolerance mechanisms such as vine-like
habit, long internodes and petioles, adventitious roots,

and swelled buttresses as a result of the roots' inability to
transport oxygen. When water levels displace air from soil
pore spaces and create an oxygen deficiency, the ilmmediate
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 eftect of flocding on nlants is dependent on the timing
and duration of inundation (Teskey and Hinckley, 1977). Tor
most species, flooding during the dormant season has few
harmful effects because root growth and oxygen requirements
are reduced. iowever, in the growing seacon, oxygen reguire-
ments are high, oxygen in flood water is quickly respired, and
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root death usually occurs. The life stage of the plant is
also a factor; seedling survival is much more influenced

by flooding than germination. ihe distribution of a spccies
is influenced largely by the hydrologic conditions during
early life stages, though later inundations may also cause
mortality.

Adaptations to flooding attempt to decrease the effects of an
anaerobic environment on the root system. Degrees of flood
tolerance can bhe distinqguished by cowmparing the number and
rates of tolerance mechanisme capioyed (Dubinina, 1961). Green
(1947) gives a summary of the tolerances of woody species in
Swan Lake, Illinois (Table 1). Hall, Penfound, and Hess (1946)
showed the susceptibility of woody and herbaceous plants to
flooding in the Ternessee Valley (Table 2). Flood plain
vegetation often develops a higher tolerance 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 migraticns are slow
and limited with species moving at different rates. Migrations

are caused by erosion and deposgiltion which olters the physical
nature of the botitom and destroys mncrovedstation serving

ag food, shelter, and spawning ground. anes (1961) and ilunt
and Jones (1971) found that faunal density recovers but species
composition may be altered.
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Table 1. Water tolerance of woody gspecies,

SPECIES
Sand~Bar Willow
River Birch
Cottonwoc
Silver Maple
Elm

Huclkberry

Red Oak

Bur Oak

Swamp White Oak
Pin Oak

YIEARS SURVIVIED

from Green (1947).

RENMARKS

Mostly dead first year

Survived well first vear
Survived well first year
Mostly dead second year
Mostly dead second year
Fair growth second year
Scarce on river bottom

Mostly Jdead second year
Fair growth second year
Mostly on higher ground

Alder Hardly to second year

Green Ash llardly second year, fair third
Black Willow Third year hardy, fourth dead
Deciduous ilolly Hardly to fourth year

Red Osier Dogwood Hardy to fourth year

S W W W W W W W W NN

Table 2Z:. Susceptibility of plants to flooding, from Hall,
Penfound, and liess (194¢). (ITncludes only species
native to Minnesota).

Intolerant - Those which do not survive continuocus flooding to a
depth of one foot for one growing gseason:
Black Walnut

Silver Maple White Oak

Ironwood Red Cedar Wild Black Cherry
Basswcod Shagbarlk Hickory White Ash

Moderately Tolerant - Those which survive one year of flooding
but die if inundated the sccond season:

Lead Plant
Hackberry
River Birch

Red Mulberry Wild Grape
Hawthorn Box Elder
American Elm

Tolerant - Those which survive continuous inundation by watoer
- more than 1 foot deep for two growing seasons:

Red Maple Green Ash
Sand-bar Willow Black Willow

Silver Manle
Cottonwood
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B. Analytical Technigques For Deltermining NOMY

Because ornly shore processes and vegetation leave detectable
and lasting impressions on lake boasins, they provide the
basis for most HOIW determinations. ©he reestablishment of
faunal density after water lcevel fluctuations renders it use-
less for NOUW determinations, and changes in faunal composition
would reguire elaborate population studies for maintaining a
comparative baseline. Several potential analytical techniques
remain.

Change in Composition of Soil

Peat is an accumulation of partly decomposed and disintegrated
organic material, derived largely from aquatic pnlants (Davis,
1946). It is usually found on shorelines protected from wave
action; characterized by a dense growth of agquatic vegetation
such as arrowhead, water lilies, cedges, grasses, rushes; etc.,
which thrive on peat substrate (Bishop, 1967). Since peat forms
only in water and tends to oxidize when not inundated, the
landward termination of peat deposits (Figure 2) is a good
indicator of the NOHW mark.

PTGURE 2
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To assist in making a NOHW determination using scil other than
peat, a narrow trench is dug perpendicular to the shoreline to
provide a cross-sectional view of the sedimentary and erosional
features. After making a topogranhic profile of the shore along
the trench, soil samples are taken at frequent intervals along
the profile just below the surface. - The primary information
desired from these samples is a sediment particle size analysis.




Determinations are usually made by sieving or from observation
of settling velocity, microscopic examination, etc.. After
statistical analysic of the results, average grain diamcter and
degree of sorting (lLhce variance of grain gize around the average
diameter) can be dotermined. Lecavse the largest eroded
material is transported the schortest distance and tha unsorted
nature of uneroded pavent material, a sudden improvement in
gsorting and occurrence of the Ldlgcbt average grain size may
reveal the WNORW position (Cole, 1977).

Geomorphological Features and Debr:

Natural levees, beach ridges and scarps formed by hydromechanical
processes can indicate the position of NOHW.

Natural levees are low ridges which parallel a river course and
slope gradually away from the channel. They may be a mile or
more in width, and their greatest beight is near the stream
channel due to the deposition from the loss in transporting
power when a river overruns its banks (Thornbury, 1954), The
NOHW mark is therefore usually on the stecep or river side of
the levee and slightly below the crest.

Beach ridges usually %ave a conves shavs and are azymetric
with theilr apex oiis landwara.  The average helgat ol a
typical ridge is about half a foot. The heach scarp is a
miniature cliff created by erosion (Knochenmus, 1967).

The siqnificancc of the sgcarp and ridge in lakes is that the
scarp is. usually dev."oped with ilts base or toe just above

the elevation of HOilw wihiile the crest of the highest ridge 1is
slightly below the I0HW elevation. Scarng ave alen found in
river systems at the extremes of flood plaing, and may be.
at nomp distance from LIQ oYW mwmark. A more wlqnlfi ant

ri"

scarp would be found in the form of undercut slopes and cut
banks, near the meandexr chxlnel (Cole, 1977).

Geomorphological features chould be used with caution since
they can take a relatively long time to develop and, if the
water level is in the process of rising or falling, there
could bhe several selts of these features. At such times, only
the wost landward scarp and ridjc along with other types of
evidence (debris, vegetation, ebc.) should also be used to
resolve ambiguity.

The elevation of the wost Jlandward edge of debris deposits, drift-
wood, etc., mav he coincident with the NOHW. Thece indicators

are simple and trustworthy on large lakes that have the
necessary soils, fetch and debris, but may lack long-term
validity.
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Tree Analysis

Tree analysic is based on the relaticnship between inundation
and tree success, such that the presence or characteristics
of a particular spccies provides a reliable indicator of
water elevations within the lifetime of the tree. This
relationship depends both on the species of tree and the

o
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nature of the inundation--time of the YUar flood  frequoenay,
flood duration, or water depth. Relationships, involving
frequency are most useful for HNOHW detcrmination, since
frequency is implicit in de lJnlnq an "ordinary" water marl:.
Teskey and Hinchkley (1977) veport that flood frequency is an
important factor in the catablisheent of tvees. bedinger
(19792) 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 that a wodel (SWAMP) bas been developed

to simulate the effects of flooding on vegetation. Such
statistically proven relationships could provide the
foundation for a NOHW determination method within certain
geographic and ecological constraints.

One type of tree analysis is used by the Minnesota DNR for
its establishment of HOHW elevations. The technique relies
heavily on the interpretive skills of the investigator and
is apparently not scientifically documented. This lack of
detailed evidence gives the appearance of subjectivity to
a method which may have a sound basis. The technique uses
a relationship between the diameter of a lakeshore tree
trunk and its elevation above the zone of soil saturation,
baged on the nrenise that a tree reguires a depth of un~
saturated soil aboat edual to ite trunl di wotor for
growth and maintenance. The relationship varies according
to species, condition, and type of soil.

The NOHW elevation is determined by subtracting the
approximate diameter product (constant x diameter) for the
tree gpecies from +the elevation of the base of the tree
(Meyer, 1958), as follows:

Species Elevation Above Saturated Soil

(Diameter Product)

Willow 1/2 trunk diameter
Elm, Cottonwood, Poplar,

Birch, and Ash 1 trunk diameter
Oaks 1-1/2 trunk diameters

The method is widely appllcabLe where lalkeshore trees have bheen
subject to water strege and is of course limited to stresses
occurring within the 1life of the ‘trees. T“hese relationships
between rooting depth and NCHW elevation avce only rules-ol-—-thuml
used by experienced individuals and have not been well documente
in scientific literature.

Change in thaxactcr of Ve ation

Davis (1973), reported a botanical approach to determine both
the position of the NOHW mark and the approximately time it
occurred. Although not intended for final legal determinations,
the method was proposed for the establishment of mean high-w atet
monuments in Florida lakes.

The method is based on the intolerance of xerophytes to inundat:
and the preference of hydrophytes for inundation. At a site

g



possessing bharms, beach r1duw< and scarps, xerophytic and

hydrophytic vegetation base elcvations of randomly sclected

representatives are i?“rfminod The elevations of hydrophytes
represent the presence of watoer, those of werophytes represent
the absence of water. Yhe point between 4he two clovations 18
the NOMHW clcovation. whe use of FnhuLtatlxe hyvdrophytes which

can tolerate but do not prefer high water, can cause unreliable
determinations.

To determine the date of NOUW, xerophytic and hydrophvtic trees
are aged by ring counts and the vear growth began is alculatcd
The approximate occurrence of NOIDW preceeded the date when
xerophytes initiated growth and postdated the initiation of
growth by hydrophytes.

A statistical approach may also bhe used to determine a NOHW
elevation based on the frequency of occurrence of a particular
water elevation. For exa NDLC, the elevation may be specified
as that point below which the water level oceurs 75% of the
time; or an average high water level experienced in a given
period of time. FrequeﬁcvMoiwocvurrtnce dhteLWWﬂaLiDﬂS can
rely: on eilther daily or monthly mean lalko lavel

Bt

without cresating a1 & (
and Epstein, 1976), but they recuire a length of reuo;ﬂ
unavailable in most cases. However, the calibration of a

lake hydrologic model and long-tern simulations based on
precipitation records could provide a means of "reconstructing"
lake level fluctuations.

cant Tiffmronce L oresul
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Photographny

Davis (1973) elaborated on the uses of pliotography, both aerial
and ground, to aild existing techmiQ' S thie determination

of NOHW. Black and white scaled cerial photos of the U.S.
Department of Agriculture, Soil Conservation Service, in conjunc-
tion with USGS guadrange maps, can be used to locate significant
features of topography and vegetaticon. Commercial infrared aerial
photography can be used to pinpoint exact places and trees to
inspect. Tow altitude (400 to 1,000 ft.) black and white photo-
graphs can sometimesg show littoral zones of vegetation. Ground
photography is useful as a record and to verify the visual
observations made.

AL

Other HMethods

There are numerous other features vwhich, when present, arc
sonmetimes indicative of NOHW. Water marks on trees and man-
nade features, heights of physical structures such as docks, and
affidavits N-um local regsidents can be use (Cole, 1977).

Meyer, (1958) used the bottom of the line of growth of lichens
genus Gyrophora, Lecanora, and FParmelia. Caution shounld be used
when relying on thege features az they are not as reliable as
the previously dJdiscussed methods.




C. Methods Used by Selcctad Stateg
Wisconsin

The Wisconsin DHR determines NOUW locations on its Great Lalkes
on a "case by case” bhasis.  The DNR field staff has determined
NOHW locations thLough nunerous on-gite investigations where
distinct erosion or vegetation destruction has occurred and

by analysis of shorc morpholoqgy, debiris deposits, vegetation
and coils. The *e*ult is a nunber of NOUW clevations which
are more topr sentative, on a very large lake, than a single
statistically based elgvation approach which fails to dccount
for coastal variability and long-term water level fluctuations.

Great Lakes field work has detecrmined that coastal variability
influences WOHW 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 indicato:
used for WOHW determinations. Until these indicators are re-
egstablished, erosion marks on bluffs have been used to’set HNOHW
elevations. If accretion or erosion occurs, the NOHW location
moves landward with erosion and waterward with accretion. This
"elevation" approach determinces a single fiyed vertical boundary,
but not a fixed lateral mark which remains flexible throughout
varyving chorvelond. condivions g Jimes, and
shoreland material.

Sy S — L
denosits of

Application of the elevation approach where river mouths and
lakes intersect recuires that the boundary petween the two
physical provinces be determined. This determination is
complicated bhecause lalke eoffects ofton extend unstream and
vice versa. Field personnel determine whether an elevation
approach or a reliance on biclogical indicators is most
appropriate.

In very large lales, embayments and shores exposed to maximum
fetch exhibit more pronounced effects of daily and hourly
water level fluctuations produced by barometric pressure
gradients (seiches) and winds. Tmpelled water is concentrated
by converging shorelines in bays and the effects of the water
raises the location of the !OIW elevation. Shores exposed to
maximuin fetch receive greater wave run=un which also raises
NOHW elevation.

On very large lakes, where differences LH 1a thude between
northern and scuthern chores are gignificant, longer period

cf ice cover protect northern shores from wave run up and .
seiches. fThis lowers the location of NOIW on northern shores.
However, trees on southern shores provide shade which also
creates longer veriods of ice cover in the spring.

Wisconsin's "case by case" approach on the Great Lakes is success
because where no "mark" can be found, one can be transferred
through stage or elevation readings from another location on the
lake, though the maximum dictance of NOMIW elevation can be
transferred is not specified (Veinberg and Neuman, 1976).




Florida

Florida does not have an established nmethodology for the detor-
mination of "ordinary'hquAWdtcr‘ (OIW) nor is - there a statutory

definition. The ranidly incr db]Hq vatue of the uplands Lordering
inland lales together with a growing awareness of the neccsusity
for | _tecting these waters for public uvse iz resulting in a

L

demand for precise determinations of OIiW.

After telephone cuestioning, Mr. Georgce M. Colse, Bureau of
Coastal and nand bBoundaries, Florida DR, sent a draftc copy of
proposed surveying techniques uscd to determine the OHW mark
on inland lakes. Change in soil composition, analysis of
geomorphological evidence, changes in vegetation and water
level records were reviewed.

Florida makes OHW mark determinations when boundary disputes
arise or when requested by a riparian land owner. 7A small
survey crew with rod and transit, biologist, and geologist
have made OHW mark determinations on about 100 of Florida's
7,000 lakes. The variability of indicators used by the
techniques creates a very flexible approach applicable to

all types of ]ak@s" The only type which pxo sents a problam
is en artifically regulated lele noszessivg 7 ¢ =il
large level ¢ar;ablo winlch Lunders the Jthi”7 aenc of Indica-

tors. Acceptance of vrevious determinations Ly the courts has
been shalky, and Florida is now considering legislation reguiring
a hydrologic approach to this nroblem.

Maine

Maine has a statutory definition, bhut lacks a gstandardized
methodology for what they term "normal high water line.”™ A
telephone conversation with Iir. Chuck Ritzev of the Dovartnoent
of Inland Fisheries and Wildlife provided the following infor-
mation: C

A biologist's survey locateg the fol1owinq characteristics
existing between the upland and shoreline which are indicative
of normal high water line location.

!...J

. A distinct mark on ledges, rocks, masonry or
nonerodible materials.

2. The absence of soil and vegetation with bedroclk,
stones, gravel or other nonerodible matarial
remaining.

3. A soil type asqocldted with high water tables and
frequent inundation.

4, The presence of distinctive vegetation types. Sub-
shoreline lands may have aquatic or transitional
vegcetation while uplands have terrestrial forms.

)
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In areas wherce determinations cannolt be made (such as rockslides
ledges, rapidly croding or slumping banks, man-made structures)
a determination can be made from adjacent areas showing
indicative characteristics.

Determinations ave difficult in marsh lalkoes or those with slowly
fluctuating water levels which result in nondistinguishable vege
tation zones.

Applications filed by citizens have resulted in normal high
water line determinations on 200 to %00 lales. These determin-
ations have never resulted in any lcegal digputes. ’

Michigan

Michigan has an established methodology for determining the
"ordinary high water mark"” (OHWH) as defined by the Inland Lake
and Streams Act. Mr. M. C. MNielson and Mr. Vince McCann,
Michigan, DNR, provided information on OHWI determination in
inland lakes.

Michigan's three-part method consists of ‘a pre-survey, survey,
and data analysis and report.  The pre-survey compiles
information from availaizle souvroes and : soproximate
locations of zhoroline Lound Nare EoTIan T 0N TYaVIOUS
changes in the locations of shoreline beoundaries, and the
possible existence of predetermined legal levels.

S

The survey begins with a preliminary reconnaissance of the lake
to note shoreline characteristics such as vegetation, soil
character and configuration, ond determines the oilistence of
control structures or outlet restricltions that may influence
water levels.

Sea level datum is then established by ecxtrapolacing the evalua-
tion from a monumented benchmarl: Or by establishing a datumn base
Vertical reference marks are cstablished by nlacing stakes level
with the water surface around the lake. This wethod of base
line establishment is faster and szupposedly more accurate than
surveying the entire lalke perimeter.

Fifteen to twenty~five elevations of indicative shoreline data,
such as the transition from acuatic to terrestrial vegetation
and points of soil character or configuration changes, are then
determined. Obvious high and low elevations are disregarded
and the average of the remalning elevations represents the OHWH
elevation.

Slight shore gradients with vast expanses of sedges, grasses,
and cattails present problems becausc readily discernible
changes in vegetation and soils ave difficult or imnossible
to Jocate. In these situations specialists in aquatic hotany
or geology are consulted for a more detailed analysis.
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Michigan determines O whoen roquestaed to by citizens or when
disputes arise. About four dozen inland lakes have had the

OHWIA determined which have nover bean overturned in anproximatoely
400 court cases. Jlr. Hielson mentioned that OIWM can be re-
determined, on reqgueat, if the lalke has nwaintained high levels

for an extended time.

1§

Minnesota does not have a statutory definition of "Natural
Ordinary High Water" but definitions from previous litigation
have been followed.

Personal interviews with Ken Reed and Pete Colin, Division of
Waters, Minnesota DWR provided information on NOHW determination
on inland lakes.

The procedure for determining NOIW secms to be well established.

A review of existing records, maps, files, and general information
on the lake is undexrtalen, followed by a field gearch forx
indicative recoverable evidence such as beachlines, washlines,
bank; or scarp basis, soil Tldplflbdt ion, and analysis of urland
vegetation growth. Of thes metors, upland growth, especially
trees, is of priaasy inwvortoncoe

Before a tree can be uvsed in a delermination the following
criteria must be net:

Location near the upper lim of the basin.
. Location on a flat slope. :

Lvidence of the ef
butt swell, repidly
roots, and poo

fects of excess water such as
3 tanered limbs and trunk, exposed
canopy developunent.

N~
w M+
—
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or

The elevation of a qualifying tree is then determined and the
corresponding diameter product (seec "Tree Analysis”) is sub-~
tracted from the elevation. The HOHW elevation is thus repres-
ented by the elevations of pertinent recoverable evidence, and

i

values determined from treec analysis.

A WOHW ﬂetermination can be iﬂitldb@d in several ways. A
Commissioner's order in conjunction with a public hearing or

a ColiSSLQHel'S order alone results in as good a determination
as 1is possible by the qtat@“c hydrographic crew. Accumulations
of large amounts of pertincecnt data and routine field work
reports in lake files pr OVJdo rough estimates for management
purposes.

About 50 to 100 lalkes have had large scale in-depth NOHW Jdeter-
minations made as the result of Commigsioner order and public
hearing. These determinations have not heen overturned in court,
although there has been difficulty in acceptance in some public
hearings (e.¢g., Big Marine Lake).
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A.

[EuAL ASPECTS OF HIGH WATER MARKS TH MINMESOTA

Legal Stgnificance of High Mater Mavlks

The ordinary or novrmal high water elevation plays an dwportant role in
Minnesota's modified riparian water law system. Tt is we1] estahliched
that such marks delimit pubiic and pxwva‘ﬁ property use rignts i riparian
lands. In the leading Mxnne ota case of 11 re Mcnnwn@ ika Lake Tworovement,

also entitled Carpenter v. Board of Commissioners,* the court said:

While the title of a riparian owner on navigable or public waters
extends to ordinary low-water mark, . . . his title is not
absolute, except to ordinary high-water mark. As to the intervening
space, the title of the viparian owner is qualitied or limited by
the public right. The state may not only use it for puvrposes connected
with ravigation without compensation, but may protect it from any use,
. « . even by the owner, . . . that would interfere with navsq ion oo .
Within the banks, and below high-water mark, the public right is
supreme , ., .° (emphasis added).
This rule has been consistentiy followed in subsequent Minnesola cases.y
More recent cas hdv, extended public rights in riparian Tand below
ordinary high water marks beyond the right to preserve the publics right
to "navigation.” In Staie v. Korrer,” the court referred to "public waters"
and held that the riparian owner" rights were inferior to the cublic right
to use for navigation "oy olther puulic puvpose, . . . ov prospective.
In Minneapolis Mi1l Co. v. Board of Water Cormissions,® the V‘Wﬂf‘ﬂtn court
said:

t'xu

The navigation of the stream 1s not the only puclic use Lo which
these public waters may thus be applied. The vight to draw Trom them
supply of water for the ordinary use of cities n their vicinity

is such a public use, end has always been so recognized.

Mitchell v. City of St. Paul,® which specifically epproved the above stated
rule, held the public right to iﬂciudt flooding to the natural ordinary

high water mark for use as a municipal water supply reservoir. The velatively
broad scope that Minnesota law gives to public rights waterward of the high-
water mark frequentiy makes determination of this mark a crit Iuo} fesue in
Titigation. .

Minnesota has sy'iewat1ca1?y codified much of its water related law. Some
form of high-water mark is a determinative factor at several points.

For example, the Shoreland Management Act defines shoreland &s:

[L]and located within the following distances from the ordinary high
water elevation of public waters: (1) Land w1Lh1 1,000 feet of the

.,/

normal high watermark of a lake, pond, o flowage . . . .7 (emphasis adc

In an act restricting dam construction in a specially protected area in the
northeastern part of the state, the legislature provided that:

..“_L(j_..




[Dlams . . . that do not oxceed 100 acves in exient nay be constructed
to maintain tewporary water levels i ui ”Jq‘u' than the ncrmal high
water marks . . . .0 {amghasis added ).

Thus, a determination of a water body's nor”a1 high-water mark has important

consequences in velation to the suseptibility of land Lo shoreland zoning

requirements, permissibility of dam construction.and in several other aveas.

Where the normal high water mark lies may mark the difference between a

violation of state law and permissable activity.

Significance of Variable Wording

Despite the statutory importance of hich water marks, no precise definition
is offered in the statutes. Instead, the legisiature delegated administrative
authority over high water mark determination to the Commissicner of Natural

-Resouyrces
The Commissioner shall have administration over . . . the detey

v
of "the natural ordinary high water level of any public waters.?t
(emphasis added).

on

....r-

mi
1

Administrative vules promuiganed pursyant to 5p£u1fiC‘TPq1‘§a ive acts
previde ‘guidance, Rules relating to the Shoreland Managzment Act define

"Normal High Water Mark" as:

[A] ‘mark delineating the highest water level which has Leen meintained
fora sufficient Dpreoo of time to Teave evidence upon the landscape.
The noxmal high water mark 15 cCumonly that poirt where the natural
vegetation changes fvcm preconinantly equatic to predominantly

terreStr1aE'Jé {emphasis added).

Rules relating to the Lower St. Croix MNational Sc
"Ordinary High-water Mark™ with exactiy the same guage.13 It is
therefore clear that there iS no distinction to vn between the use of
the adjectives "normal" and "ordinary” wi TY refe 0 high wqtﬁr marks.
This cenclusion is Turther supporied by the Final report of the varwng
examiner in-a recent administrative action. The hearing was conducted upon
the 435h1ng:on County Board's appiication to the Commissioner to determine
a lake's natural ordinary high water level under section 105.39 (3). The
hearing examiner noted that section 105,39 referred to "ordinary” Hiqh water
Tevel while rule NR 70 (quoted .above) devined "novmal® high water mark, but
determined that the terms were syncnomous and tho definition :pp]*rﬂb!h.
The examiner said:
There 1s no indication, in the statute or rules, of the difference
between the two. . . . Since the purpose of that NR 70 line is precisely
the same as the MOHW Jine, it is appropriate that the two lines be
measured in the same way. To measure them differently would crﬂaae
chavs, and useless disputes and Titigation throughout the state.’
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years. Riparian owners who fail to bring an action during this period lose

.effort has run squarely up against the highly idiomorphic nature of individual

srent teyms represents nothing

1t would appear that the use of the fwo diifere
crent drafttomen.

more than the rhetorical preferences of dif

There 1is, however, a clear :ndla tion In the statutes that "natural ‘
ordinary high water mavks" and "ordinary high water marks" have a significant
distinction, Chapter 110 provides for p,e;k,1Ui1\( rights to overflow
riparian lands which can be established through artifical maintenance of
water levels above natural ordinary high water levels for a period of 15

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
dam to the state. The Togical corollary to these provisions is that for
all intents and purposes, thne artificially ordinery high water mark becomes
Tegally a natural ordinary high water mark:

In any case where the water Tevels maintained by a dam that shall have
existed under the conditions specif i in section 110.31 shall have
established an ordinary high water uf wej ahove The natural ordinary
high water level of 3 s *?r,'qz(\/ Frun water Tevel
so established shall be dsemed to have Suyd”aﬁuﬁﬁ the natural ordinary
high water level of such waters, and shali have like effect for all
purposes . . . .15 (emphasis added).

3‘3' SN

Thus the difference hetween natura]ly apd artifically maintained ordinary high
water levels has great Tegal significasce. Until the SLatutorv Period of
sney retai

prescription passes, the overf{lowed riparian o
action to abate the flowage.

Legal Definitions of matural CUrdinary High Jover

Common Law Definitions

Because of the sometimes drastic effects on property vights that may be
associated with a determination of a water body's natural ordinary high water
level, the courts have expended a great dezl of effort developing a clear
definition to maximize legal certainty. In relation to inland waters, this

water bodies. It would appear that the courts have not recognized the need
foy Tlexible, site~specific determinative criteria. Instead, the trend has bee
attempt to force-fit unique and highly veriable wateyr bedies into the
possibly over-rigid meld of a single natural ordinary high water mark
definition.

The leading American c?qe defining natural ordinary high water mark is
Howard v. Incersoll. 16 1n that case, the United States Supreme Court
distinguished a river's bed (below the ordinary high water mark) from its
banks. The Court held:




1t neither takes in overtiow lond beyond the bonk, ror includes swamps

or Tow grounds liable to be everflowed, but _c!nimatfe for ynQdows
or agriculture, or vkirxﬁ Upinq too Tov for eclamation, though

not always covered with water, may be used {or cettle to range upon,
as natural or enclos Ll nasture. But it may inciude spols Tower than t
BIuff or bank, whether there is or is nob ¢ giowth upon them, not
forming a part of that Tand which, whether low or high, we know to

o

be upland or fast lowland, if such spots are within the bed of the river.l7

This circular and nebulcus language has been interpreted in subsequent cases to
have established an agricultural use test for natural ordinary high
water mark determinations.

The ]eadiﬂg Minnesata case on tiis issue is In re Mirnetonka Lake Tmprovement,

(also entitled Carpenter v. Board of County Comnisaioners).l8 The Minnesotla
Supreme Court held Lake Minnetonka's natural ordi

nary nigh water mark to be:

T he point up to whi ch the > presence and action of the water is so oo
tintious as to destroy the value of the land for agriculturel purposes
by preventing the growth of vegniation Shioning what may be tevn

an ordinary agricultural crop, - - Tor example, nay.”

This test has been consistently followed in subseguent Minnesota cases and
there has, to date, been no authoritative clarifications. The mnst recent
case an the issue to reach the Minnesota court was Mitchell v. City of
5?@@£§H}_20 “Tn Mwi"exl plaintiff, viparian landoymer, claimed damages

in trespass againsti the City of St. Paul for causing & lake used as a water
supply source to excede nig ovcainary high vater level in 1942, Ex L:\mw:y
detaiied lake stage data were avai 1QbiL going back to 1901. The plaintiff
attempted to estabiish tho ordinary hich toloy mark as 0 el

the mean extrame high water level fdi the period 1901
court rejected this approach stating:

v ohan

1
LRG0 i €
through 1942, The

QV&L&U ithe h1qb wiatey mark
vaination of the elevation
he Caypenter LMinnetonka]

The record here does nﬂt show at whatl e
is reached. The proper i&qt ucv the o

of the high-water mnrb as in
case was not followed.

G)
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Mitchell seems to indicate that the agricultural use test presented by
Minnetonka 1is the only acceptable test for natural ordinary high water
marks in Minnesota. Although Mizchell war decided in 1948, research

ER S B B R N N I B T S N R ety

has disclosed no subsequent cases which might cast deubt on this conclusion.
In fact, that the agricultural use test is the oniy aCﬁeﬁ+abie test is also
supported by the case law of ofher jurisdictions. Borough of Ford City v,
United States,2? divectly faced the question of the proper test Tor natural
orainary higﬁ'wutnr marks. An Aviny C0¥p§ of Eacineers dam raised the Tevel
of the Allegheny River interfering with the plainttff municipality's sewer,
outlet and requiring expenditures for pumping operations., Plaintiff sued
for damages claiming an unconstitutionai "taking” of riparian property vights
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without due process of law, avising from the vaising of the water Tevel
above the natural ordina vy hiah water mavk.,  The trial court found for the
plaintiir on the basis of experi witnesses' testimony fixing the ordinary
high water mark at the point where natural veg&tat?on ceased to grow even
though the land above this mark could nmﬁ be sed for agricultural purposes.
The Circuit Court reversed finding application of this natural vegetation
test to be an erroy of law. The Court said:

The district judge . . . ervored in law. He categorically held that
the Allegheny River bed at Ford City is "land upon which the action
of the water has been so constant as to destroy vegetation." . . .
This is not the Taw. VWhat the viver or action of the water actually
destroys is the value of its sail for agYTCU1tUPa] purposes._ The
difference between the two definitions is vital here . . o <29

-Not all jurisdictions share the insistence on the agricultural use tes
embraced by Mitchell and Ford. Ca Tifornia apparent’y follows the mﬁahan1ca1
test proposed by the plaintitf in Mitchell and rejected by the court.

is novmal igh water.

I'n California, ordinary nigho !
S [ ‘C BY .. . oa river in its annual

the "averave level of the v

v

seasonal Fflow . . .2k (citation omlLted)

It appears that the same definition is accepted in Qrégon.

The "ordinary high-water mark® [of a non-naviaable lake.]lis a mean ov
average of these fiuctuating . . . extreme rises . . .42

Despite this authority to the contrary, Mitchell stands as undisputed
precedent in Minresotz: this most leod to the cenclusion thet the agricultural

use test is the only acceptable test under Minnesota common law.

As is discussed elsawhere in this report, Minnesota's exclusive reliance on
the agricultural use test at conmen Taw can be criticized as inappropriate

in some situations. Fov example, in addition te the short term annual
fluctuations that may disrupt agriculiural use of viparian 1ands, inTand

water bodies may s zmuitunoouaiv fluctuate over 70n@er periods in response

to Tonger term climatic trends. An extended drought wmay cause an overall
retreat of a water body's base Tevel upen which the seasonal fluctuaticns

will be superimposed. Determinaticns of ordinary high water levels not

taking the long-teym fluctuations into account can result in Tegal definitions
at odds with the actual state of the landscape. As the base line fluctuates
in response to long-term climatic cycles, the Tine at which agricultural Tand
use may be successtul in any given vear may also fluctuate. This situation wa
experienced in Minnesota during recurving periods ot drought. oSome lakes
temporarily disappeared and their beds were successfully put into agricultural
production. The courts then faced the question of public rights in the lake
beds; e.g., could the st ate divert waters to restore the lakes by flooding
land that-was being used for agriculture? -A narrow reading of the agricultura
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use test weuld seom to indicate the negative. This reading of the test

wouid result in unstable naturel ovdincry high water marks which verted with
Tong-term water YQVGI I]HQLUd 7us . lqu & water body's natural crdinary
high water mark would he become a function of iho scale of judicial
scrutiny. The function of i Judicial determinations ﬂr afurﬂ1 ordinary
high water nais is to ;mnvidf viparian owner and the state with @ degree

of certannty with regards to their “PQpLCLTVE rights. A high degree of
stability is therefore desirabie ana a Tluctuating legal rauu&al ordinary
high water Tevel cannot provide this degree of certainty. In Minnesota, two
cases have dealt with this question and have established that the agricultural
use test-is modified by a Timitation of reasonableness, based upon the Tong-
term history of water bﬂdy Tevet J@K This Tonger-term approach to the
agricyultural rice test is further supported by Erdmnan v. Wotab Rapids Power
€0.5 ¢/ qn which the court held high water marks to be:

[Tinhose points where the water usuaily rises, such rises as may be
reasonably anticipated, but doas not mean such extraordinary
freshets-as cannot be enticipated . . . .28 (citetion omitted).

N
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This principle would seam to indic erical water stages
would be an appropriate means o establishing natural ordinary high wgtar
marks. Refuting such a contention, however, is the Ebﬂﬂf tonka case in which
Tand flooded twenty-six percent of the time was held to 1ie above the natural
ordinary high water mark, and the Mitchell case in which the court held
evidenrc‘of historical extreme high watar To be irrelevant to natural
ordinary high water leveis, at jeast in the apsence of evidence ov the itand's
suitability for agricultural use. Clearly, the Minnesota court uses a
somewhat vague rotion of what water levels way be u;d11avy or extracrdinary
1o mit*gw+@ the possibly harsh results of a npareculy epplied aoricultural

use test, but hss Pot perimitied nard, Liste.tbuﬁ water stage data to be
determinative. To the eﬂagnt that mazks established by the vague agricultural
use test provides less certain vesults than determinations mechanicaily
derived from hard data, the courts veluctance Lo adopt some variation of

the Tatter test would seam to vun counter to the public pelicy of judicial
stability.

Federal Regulatory Definitions

The Army Covps of Engincers (Covps) ¢

over natural urd?ﬂaY/ high water mark determinations in connection wil
mission to regulate navigable waters, as is indicated in the Ford case
discussed above. The Corps has attempted to make such determinations more
certain through app?ication of a mechanical test based on historical water
stages. The Corps’ administrative regulations provide:

frequan;ly becomes involved in disputes
1 T its




Yordinary high water mark'", with vespect to infand fresh water means
the Tine on the shore established by analysis of all daily high waters.
It is established as that point on the shore that is inundated 25% of
the time and is derived by a flow-duraticn curve for the par§iru1aw
water body that is based on available water stage data. .
(emphasis in oviginai)
Such a test has the advantage of previding great certainty, stability, and g
uniformity of results, but prestpposes 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 che?vinc, change in the character

of the soil, destruction of terrestrial vegetation or its inability to
grow, the presence of ]TLfEP and debris, or other apprgpr1ato means that
consider the characteristics of the surrounding avea;

It is clear, however, that the mechanical test is preferred.
PﬁYSiCoT mariings on the Tand* iray be used to de
= i

b e o 29 ESR r oy o
where, due to variations of i TOW . TH=ETC TS N0 oo ‘Ex Lo acceyd

level, and where more precise information is not ava71ab7e 31

armine the mark only
ab

The Corp's regulations, from which these definitions were taken, were
recently revoked and new, revised regulations added.32 The new regulations
retain on]y one definition of ordinary high water mark. A11 reference to
the mechanical water stage test coi;u.nfd in the old definiticns is deleted.
instead, a test ba:ed on the vater's effects on the natural landscape, an
a?ber;aL1VQ test under bne prior regulations, is now the only test given.
The new definition reads ‘

The term ”ord1nary h:gh water mark" means the line on the shore
stablished by the fiuctuations of water and indicated by physical

characteristics %urr as a clear, natural Tine impressed on the bank;

shelving; changes in the character of the soil; destruction of tervestria

vegetation; the presence of 1itter and debris; or other appropriats

means that consider the characteristics of the surrounding areas.

Juxtaposed against the legal certainty of the mechanical test is the test's
remoteness from the real concerns of some riparian owners. The Tength of
time Tand is inundated is closely related to the uses to which it can be put
but this ieed not be the case. Land inundated for 3 monins of the year
might still be successfully emp?oyed for agricu?ture1durﬁng the dry period.
If the state controlled the water Tevel maintaining it at the ordinary high
water mark as established by the mechanical test, then the riparian owner
would Tose the use of tnis Tand without compensation. It was precisely this
type of divestment of rights that the common law agricultural use test is
designed to avoid. This situation, if brought to the courts, would raise the
issue of the constitutionality of the Corps' mechanical test. It is possible
that the courts might hold application of the test to violate the fifth

-
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agmendment  prohibtt of “Laking" of p”np\a\y vii thout just compensation;34
Research has disciosed 1o cases testing the constitutionality of the Corps'
maechant.a test; but the reguiations havb recognized that this type of
problan may arise:

Although conclucive determinations of navigability [OHWMs are a
pavauet oot navicawﬁlity] con be made only by Federal courts, those
made by Federal agencies are nevertheless accorded substantial weight
by the courts. It is therefore necessary that when jurisdictional
questions arvise, district personne1 carefully investigate those waters
that may be qubJoct to Federal regulatory jurisdiction under the
guidelines set nut above. . .. 0fficial determinations by an agency
made in the past can be revised or rgveYSﬁa a5 necessarvy to reflect
changed vules or interpretations of the law. 35

MHhile *hﬂ~Corp°‘ iechanical t@SL pr Vidts desirable certainty, the court

are not required LO folTow admiristrative veguiations and they might gonc?ude
that the common Taw agricultural uso test f&ttﬂr fu]fii?s the functional

purpose of

ﬂFﬂlFu&V hiqx wdtév 1ﬂrk H?lrfm Y:!iﬁ* The Ford case demonstrates
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State Rules Definitions

As was discussed above, the primary advantzge of the common law aaricultural
use test is that i1 1s clesely related to one of the actual concerns of
Piparizn oyners, - would appear that Wﬁ:f of the Minnesota cases in which it
developad dealt ﬂ’th (JrﬁCLituraI fand. However, one could question ihe
pire bt surfgg\/ and suitabil H\f of tha fest when F‘(‘l‘f“}{”‘il??’ta%”‘j Tands ar 8 e +
involved, as is %usu:wbiy the case. As the Stenberg and Anderson 90 case
demons 1Vﬂ‘“58urs Ptiural use in any given vear 1s 1nqdoc late to determine L5e
appropriate mark an d in fact 1t is natural vewe tatlon9 u*ua11y trees, that
is used as indicators in practice as is discussed in the technical section of
this report.
Definitions of obdinary high water marks contained in the Minnescta Code of
Administrative Rules seem to veflect the Department of Matural Resources’
a1asa115faCL10ﬂ with the common Taw agricultural use test and a moveﬂ=nt
towards a test based on natural vegetation, The definition contained -
the Shoreliand I agalne nt Act Pules, / F’lGﬁ‘x Of ﬂy to vege tation and .IO‘“iP e
mentions suitabi 11Ly for quTLuilbY ptrpogeu. This rule was adopted i
1870 and has since been copied verbatim in rules g§a11ng with the Lower St.
Croix Secenic Riverway Act and other legislation.”® The most recently adopted
rule defining ovdinary high water mark deals with the Public Waters Permits
Program.©? In its relevant part, the rule reads as follows:

“Ordinary hich watér mark" for purpoces of these vregulations means an
elevation delineating the highest water Tevel which has been maintained
for a sufficient period of time Lo Teave evidence upon the Tandscape.
The ordinary high water mack 1s conimonly 1Lat point where the natuval
vegetation changes from predominantly aquatic to predominantly
tevrestrial . . . .40

e




The Significwnt change Trom the language of Lhe caviter rules is the direct
reference to "natural™ vegetation.

Rules adopted pursuant to the Minncsota Water Bonk Pr ag*umgﬂT define :
oraxnar 1igh water mark with nearly identical Tanquage, but the adjective
"natural” was not used.’? The Water Bank Frogram is spaciiically designed
to protect wetlands from drainage for agricultural purposes. It would
appear thdat this is exactly the type of situation in which the agricultural
use test has its most rational application. The deletion of the reference
to "natural" vegetation may leave open the option of applying the common iaw
agricultural use test where it seems to fit the situation.

The Minnesota Department of Natural Resources (DHR) 45 currently using the nat:
vegetation test in its determinations of natural ovrdinary high watar levels un
section 105.39 (3). despite_the absence of exniicit common law. statutory. or )
authority to do so. Recently, in such a proceeding the hearing examiners con
the hearing bacausc none of the expert testimony related to the suitability

of the 1and in question for agricultural n was required by the

Minnetonia and V1i zvu6”1?10ﬂ“ Rut, when the hearing was veconvened,

The r,uwtavf Found cottural o use o he fiochte boour roltle
lakes and aJp?1cd Lhe natura i vegetation . found the Shoreland Managemen
Act ru]esaB The examiner stressed ordinary high WGLP; marks are a natural

phenomenon and that the DNR merely intreprets the evidence. HNatural
vegetation such as trees, because they are long-lived and provide a record
of the long-term base line fluctuations, were seen as the best indicators. 4
The questicn of whether the courts will acquissce to abandormont of the’
common law agricultura? use test is an open question which will be resolved
only it the issue reaches the Minnesota Supreme Court. Since the issue was
last Titigated 30 years ago in Mitcheil, the court's perspective may have
changed.

Within the framework of the a pmrop'iate gencra Tegal tests, the location of
natura7 ordinary high water marks is an issue of fact and is usually
established through the testimony of expert witnesses, Courts and administra-
tive agencies have been reluctan® to develop specific technical criteria.

The DNR's Water Bank program rules, when proposed, contained a list of
aquatic vegetation types to guide determinations made on the basis of a
-natural vegetation test:

mited to grasses, bulrushes,

Aquatic vegetation inciudes, but is not 1i
spikerushes, cattails, arvowhcad, pickerelweed, smartveed, naiads,
cluckweed, spatter docks and wild rice;45

These technical criteria were deleted when the rules were adopted.40 Omission
of technical criteria from legal definitions may reflect a H“%TP@ to provide
enough flexibility to fit the needs of the state's :d:umorp ic lake types.
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Conclusions

Determinations of natural ordinay water marks are important in
Minnesota's modified riparian we system. A common Taw definition
based on land sui ttability fur soriculiuval purposes has developed but

is not practical or suitable, copecially whavre non- @inculxurw? lands arve

at issue. Since the last Minnesota case dealing with this 1issue more than
thirty years ago, an alternative definition has been adopted in administrative
rules which relies on the distinction between aquatic and terrestrial natural
vegetation. Though Minnesota's case law precedent mandates the obsolete
definition, recent NOHW determinations have been made on the basis of
vegetation. It is unknown whether the Minnesota Supreme Court would endorse
such a test; orecedon& indicates that it would not, but the intervening
thirty years §ince the Tist decision Teaves the question open. Resoiution
of this problem wou?a require adoption of a statutory definition compatible
with the vegetation - based definition in agency vrules to clearly supercede
the inadequate common Taw definition.

’

Further COWD]I&a‘iY MOHW elevation establishment is the OxPC?]?hfL of the
determination methoo on the ntororsiva skil] IR

gependernce n@f only Limtts the abiiit e ld persmmn@’ 6naG oLhars o
establish such elevations, hut also i provide the specific technical
criteria and aupporbtvg scientific evidence desirable for pub1ir hearings.
This problem is often compounded by nﬁaring examiners with Tittle knowledge
of botany or hydrology and by chjecting r1par1ans who perceive ecological
interpratations to be disoufcad arbityrarineca.  Vhite any well-docimented
methodelogy must retain Pnovgn fetfii"ity to deal with cr070q1xa? variations,
there appear to be aui:(c1 ir ‘ Lo oset Torth Juﬁuquu criteria for
NOHW determination. As a T'atv and unitormity of the method
presently used should be dr*; o Lo tong-term cbzerved or

simulated water Tevels in repressen

incr,  Tads
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