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INTRODUCTION. 

In organization for the construction of drainage improvements two 
major problems must be solved: The engineering problem of how 
relief can best be obtained and the problem of finance—that of 
assessing, collecting, and disbursing the funds required for construc- 
tion. In the matter of finance the factor causing the greatest number 
of lawsuits with accompanying expenses and delays, and the greatest 
number of failures to complete the organization of proposed drain- 
age districts, is the apportioning of costs among the several land- 
owners. The engineer’s plan of reclamation is usually accepted by 

Norre.—The writer desires to express his appreciation of the help given him by engi- 
neers and others who so kindly explained their methods of making assessments to him, 
and especially thanks H. S. Yohe, formerly expert on drainage organization with this 
bureau, who secured a part of the data and some of the legal decisions which have 
been used. 
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all concerned with but little discussion, but the apportionment of the ~ 
costs is too often the cause of long and expensive litigation. It is no — 
unusual thing for organization proceedings of drainage districts to © 
be delayed from two to five years by appeals from the assessments, 
and in some districts such actions have added 25 per cent to the 
cost of the improvement. 

Textbooks on drainage engineering do not deal with the subject 
of assessments in detail and, while a few excellent papers have been 
published by various organizations, nothing in print adequately treats 
the subject of drainage assessments. 

The purpose of this bulletin is to present the established principles 
of drainage assessments so as to clarify the confusion which exists 
as to this ‘matter, to show how the problem is viewed in various dis- 
tricts and by numerous engineers, and to recommend a system of 
making assessments. 

This bulletin should not be taken as authority sufficient to enable 
a board of drainage commissioners or viewers to take any steps 
without the advice of the attorneys in the proceedings. In view of 
the fact that the various States have widely differing laws and pro- 
cedure and that court decisions are sometimes changed, the state- 
ments made herein must of necessity be general. The underlying 
principles, however, of assessment according to benefits have now 
become well established. 

This bulletin does not attempt to deal with city assessments for 
flood protection, but is limited to assessments made for bettering the 
drainage facilities of agricultural lands. 

SUMMARY. 

A special assessment is defined as a burden laid upon real estate 
to secure a special benefit to such property, and a general benefit to 
the public at large, levied and collected by either regular or special 
governmental agencies, limited in amount so that it may not exceed 
the special benefits derived, and proportional to the amount of such 
benefits. The power to authorize such assessments les in the people 
and is exercised by them through their representatives in the legisla- 
ture. The powers of the legislature are limited by constitutional 
provision in such a way that ‘both public and private interests must 
be involved before special assessments can be levied. In other words, 
both general and special benefits must be shown before a drainage 
district can be organized. 

General benefits are defined as those which are enjoyed by the 
public at large and which are common to all the people of the com- 
munity. Special benefits are the ones upon which the assessments 
rest, and have been defined as whatever will increase the value of the 
land, either by relieving it of some burden or by making it more 
adaptable for the purpose for which it is used. Such special benefits 
must be certain, either direct or indirect, and must develop within a 
reasonable time. The land affected must be given full credit for all 
of its advantages which pertain to it, either natural, artificial, or as 
a matter of law. From this it follows that some things usually con- 
sidered in fixing benefits, such as the fertility of the soil and the loca- 
tion of the property with regard to towns, railroads, or markets, 
should be omitted. “The factors of benefit to be considered will vary 
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with the conditions surrounding each case, but, in general, they will 
include (1) the need of drainage or wetness of the land, (2) the 
amount of drainage or protection furnished, (3) increased healthful- 
ness, (4) increased accessibility, (5) the use which is being made of 
the property. The courts have generally held that the best measure 
of the benefit is the increased value of the property. 

The field investigations which form the basis of this bulletin 
showed a very evident lack of appreciation of the principles of assess- 
ments on the part of lawmakers, engineers, and assessors. Three 
general methods of determining assessments are in use. The first is 
called the percentage method, the second the classification method, 
and the third the “actual value of the benefits” method. 
The percentage method is not required by the statutes of any State, 

but is extensively used in Iowa and in some other Middle Western 
States. According to this method, each factor that affects the 
physical conditions surrounding a tract and its drainage is given a 
separate value in percentage and from these combined percentages 
the relative benefit is finally determined. The equity of assessments 
made by this method depends wholly upon the correctness of the 
values assigned to the various factors and on the accuracy of the 
assumed effect of the several factors upon the resulting benefit. The 
field investigations showed that these values are arbitrarily assigned, 
being without foundation in fact, and that the same values are used, 
almost without exception, over wide areas and under widely different 
conditions. 

The percentage method is complicated, so much so that it is con- 
fusing to both assessors and landowners. ‘The assessors can have but 
a vague idea of the money significance of their acts. It does not give 
the landowner complete information as to the amount of his assess- 
ment until it is too late for him to object to his assessment. It never 
does give him an estimate of the benefits he may reasonably expect, 
and so deprives him of that full knowledge of the costs and benefits 
of the proposed improvement to which he is entitled. The investiga- 
tion failed to develop any features in the percentage method that can 
be commended. Judging from the number of appeals from assess- 
ments which have been carried to the higher courts in States using 
this method (although it is admitted that this kind of comparison is 
not entirely accurate), assessments so determined have not given as 
much satisfaction as have the methods in use in other States. 

The classification method is prescribed by statute in North Caro- 
lina and in several Southern States which have followed North 
Carolina’s general drainage law. These statutes provide that the 
lands shall be divided for assessment into five classes, and that the 
ratio of assessments between the five classes shall be 5, 4, 3, 2, and 1. 
It is a very difficult matter to make equitable assessments by this 
method, as it is almost, if not entirely, impossible to divide the 
lands of any district into five classes so that the benefit between the 
classes shall be in the ratio fixed by law. This method is far too 
inflexible to allow the fixing of equitable assessments. Furthermore 
it is confusing to the viewers and gives the landowner no definite 
information as to the amount of his assessment and no information 
whatever as to his probable benefits. 

The third method, which estimates the actual value of the benefits 
conferred and apportions the assessments accordingly, is required to 
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be used by the statutes of 14 States. It follows directly the theory 
of special benefits by determining the value of the benefits to accrue 
and uses the benefits as the basis for apportioning the assessments. 
It has been used with success under a wide variety of conditions, | 
and while not perfect is much better than any other method now 
in use. It is simple and consequently readily understood, which is > 
a great advantage when large numbers of people are to be convinced | 
that their assessments are equitable and have been determined in a _ 
just and reasonable way. The use of this method is strongly recom- | 
mended. 

The benefits to be considered and the methods of procedure when 
lands are assessed in two districts, or in subdistricts, when reassess- | 
ments are made for either maintenance or reconstruction, and where 
lands are in incorporated towns, are discussed at some length in 
this bulletin. | 

Assessments against railroads and highways are governed by the | 
Same principles as are those against agricultural lands, but different — 
methods of arriving at the amount of the benefits must be used. In 
both cases the benefits considered should be limited to those resulting 
in decreased maintenance charges and increased efficiency. For rail- 
roads in general the benefits of decreased maintenance charges will 
be due to (1) prevention of flood damage, (2) removal of surface 
water from the right of way, and (3) the possibility of decreasing the 
number or length of trestles or bridges. In the usual case the value | 
of the first and last of these three factors can be obtained from 
railroad accounts, but the value of the second benefit is not easily 
determined. Benefits from increased efficiency, in the case of rail- 
roads, will be due to (1) greater security due to the elimination of 
soft track (2) possibility of maintaining good track where before 
drainage only poor track could be maintained, and (3) better train 
service made possible by the elimination of soft track and flood 
conditions. These benefits are indefinite and difficult to evaluate. 
Damages are usually determined by the same board which makes 

the assessments, but they are determined separately. The measure 
of the amount of damages is the difference in the value of the prop- 
erty before and immediately after the construction of the improve- 
ment without considering the benefits which may accrue. The most | 
common damages suffered by agricultural lands are those due to the 
taking of lands for rights of way and to the cutting off of a portion 
of the farm from the remainder by an open ditch. The usual dam- 
ages sustained by a railroad company are those due to the rebuilding 
of old bridges or the building of new ones, to the cost of opening the 
tracks to divs the construction of the improvement, and to the cost 
of building the improvement across the right of way, if such work is 
required by statute of the railroad company. In the matter of 
bridges, whether or not the drainage district is responsible depends 
upon the statute and court decisions in the several States. 

ASSESSMENTS’ DEFINED. 

Assessment is defined in Black’s Law Dictionary as “ The process 
of ascertaining and adjusting the shares respectively to be con- 
tributed by several persons toward a common beneficial object ac- 
cording to the benefit received.” This is a general definition appli- 
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cable to all kinds of assessments, including those made by insurance 
companies and other organizations, as well as those made for local 
improvements. In Taxation by Assessment, by Page and Jones, 
the following precise definition of assessments for local improve- 
ments is found: 

A local assessment levied upon the theory of benefits may then be defined 
as an enforced involuntary charge, generally in money, though sometimes in 

the alternative in work or materials, imposed by competent political authority 
in order to raise funds to pay for part or all of an improvement of a public 

character whereby an especial local benefit has, in the contemplation of the 
law, been conferred upon certain property, in most cases, realty, but in some 
rare cases, personalty ; imposed generally upon the property, but in some cases 
upon the owner thereof; and imposed in the contemplation of the law, in re- 
turn for such special benefits, and in an amount not exceeding such speciak 
benefits, and apportioned according to the amount of such special benefits. 

Confining ourselves to assessments for drainage improvements, we 
may define an assessment as a burden laid upon real estate to secure 
a special benefit thereto and a general benefit to the public, levied 
and collected by either regular or special governmental agencies, 
limited in amount, so that 1t may not exceed the special benefit de- 
rived, and proportional to the amount of such special benefit. 

In the past a great deal of confusion has resulted from the tend- 
ency to conclude that an assessment and a tax are identical. It is 
true that they are similar in many respects, but in recent years there 
have been court decisions in most of the States interested in drain- 
age work which establish the principle that a special assessment is 
not a tax in the generally accepted sense of the word as it is used 
in our constitutions and statutes. Since this is true, it follows that 
certain regulatory provisions in the Federal and State Constitutions 
in regard to taxes do not apply to special assessments. Almost 
every State constitution has placed some limitation upon the amount 
of taxes which may be levied in any one year, and has provided that 
taxes shall be uniform and levied upon an ad valorem basis, but 
the courts have held that these and similar provisions have no bear- 
ing on special assessments. 

THE UNDERLYING PRINCIPLES OF SPECIAL ASSESSMENTS. 

There is no basic principle of law which authorizes a group of 
persons to force an individual against his will to contribute mone 
for his own good or for the benefit of the public. Most of those 
who seek to overthrow local assessments plead that such assessments 
are in fact the taking of private property for public use without 
just compensation or due process of law, and since such assessments 
are imposed by State enactments they are, therefore, in violation 
of the fourteenth amendment to the Federal Constitution. How- 
ever, it was realized, early in the history of English law (and this 
is particularily true of drainage assessments), that the right to 
levy assessments for local improvements was an element of govern- 
ment, and it has come to be recognized that an individual consents 
to share in assessments for local improvements of public benefit 
in the same way that he consents to share in the expenses of gov- 
ernment, in the maintenance of highways, to aid in the common 
defense against the public enemy, in the maintenance of order, and 
in the prevention of crime. The Constitution protects the individual 
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by insuring that he shall pay only his proper share of the total 
cost and that he can not be charged with any burden for the benefit 
of others who do not bear their share. This theory has been uni- 
versally adopted by our courts, so that there can no longer be any 
doubt as to the constitutionality of special assessments for local 
improvements when made according to law. The authority to make 
such assessments lies with the people and is exercised by them 
through their representatives in the legislatures, but it is subject to 
the limitations placed upon legislative action by the State and 
Federal Constitutions. 

The three principal powers of the legislature are the power of 
taxation, the police power, and the right of eminent domain. The 
power of taxation is self-explanatory; the police power has been 
defined as that inherent and plenary power in the State which en- 
ables it to prohibit things hurtful to the comfort, safety, and welfare 
of society; while the right of eminent domain is the power which 
the government has of taking private property for public use on 
making proper compensation therefor. The legislature, when it 
authorizes the establishment of drainage districts, gives them the 
right, either expressed or implied, to exercise one or more of these 
powers. 

Some courts have held that a drainage district in making an 
assessment uses the power of taxation, while others hold that it is 
the police power which is exercised. The principal difference be- 
tween these two powers as regards assessments is that under the 
power of taxation the assessment can not exceed the benefits con- 
ferred, while under the police power this limitation does not exist. 
However, the statutes of many States prohibit the levying of assess- 
ments which exceed the benefits, and the courts generally have held 
that an assessment in substantial excess of the benefits is void, so 
there is now no practical difference between these two powers as 
regards assessments. 

In general, every district has the power of eminent domain for 
use In procuring rights of way and for other necessary uses in con- 
nection with the work of the district. 

LIMITATION AND DISCRETIONS OF LEGISLATIVE POWER, 

While the power of making assessments for local improvements is 
one of the functions of the legislature, there are certain limits to this 
power as well as certain discretions as to how it shall be exercised 
which are laid down in State and Federal Constitutions and in the 
decisions of the courts. 

In the first place, the public interest. must be involved before 
the power of the legislature can be exercised in making assessments 
for local improvements. The courts have generally held that the 
owner of land can not be assessed for its improvement unless public 
considerations are present. This limitation is common to all three 
powers of the legislature, so that a benefit to public health, welfare, 
or convenience must be shown before an assessment can be levied, 
irrespective of the decision of the courts as to which power is in- 
volved. 
A further requirement is that there must be special and peculiar 

benefit to the private property which is to be assessed. This re- 



DRAINAGE DISTRICT ASSESSMENTS. 7 

quirement of a special benefit is the foundation of the theory of 
special assessments. Judge Cooley, in his work on Taxation, Chap- 
ter 20, third edition, says: 

Special assessments * * * are made upon the assumption that a portion 
of the community is to be specially and peculiarly benefited, in the enhance- 
ment of the value of property peculiarly situated as regards a contemplated 
expenditure of public funds: and, in addition to the general levy, they demand 
special. contributions, in consideration of the special benefit, shall be made 
by the persons receiving it. The justice of demanding the special contribution 
is supposed to be evident in the fact that the persons who are to make it, while 
they are made to bear the cost of a public work, are at the same time to suffer no 
pecuniary loss thereby; their property being increased in value by the expendi- 
ture to an amount at least equal to the sum they are required to pay. 

While it is the duty of the legislature to determine that both public 
and private benefits will result frum local improvement, it has the 
right to delegate this determination to such other authority as it sees 
fit. This is the usual practice, and, in general, assessment laws 
authorize a specially constituted board, a court, or city or county 
officials to decide this matter. Every special assessment proceeding 
should show somewhere in its record, either by legislative declara- 
tion or by the finding of some properly constituted authority, that 
both of these essentials are present. 

The legislature also has the power of fixing the lmits of the 
assessment area, of constructing and paying for the improvement, of 
securing rights of. way, etc., or it may delegate this authority to 
some other body, which is the usual procedure in any general im- 
provement law. 

The legislature must determine in what way local assessments 
shall be apportioned and it has considerable latitude in this matter. 
Laws have been enacted and upheld by the courts in which local 
assessments were based upon proportional benefits, on frontage, on 
valuation, and on area. The decisions of the United States Supreme 
Court seem to hold that the State legislatures have the right to ap- 
portion special assessments as they see fit, either by the front foot, 
area, valuation, proportional benefit, or any other criterion, pro- 
vided the method of apportionment is just. A method may be fair 
under some conditions and unfair under others. In Houck ». Little 
River Drainage District. 239 U. S. 254, the Supreme Court, speaking 
through Justice Hughes, says: 

In view of the nature of this enterprise it is obvious that, so far as the 
Federal Constitution is concerned, the State might have defrayed the entire 
expense out of State funds raised by general taxation or it could have appor- 
tioned the burden among the counties in which the lands were situated and the 
improvements were to be made * * * It was equally within the power of 
the State to create tax districts to meet the authorized outlays. The legisla- 
ture, unless restricted by the State constitution. can create such districts di- 
rectly, or, as in this case, it may provide for their institution through a proceed- 
ing in the courts in which the parties interested are cited to appear and present 
their objections, if any. The propriety of a delegation of this sort was a ques- 
tion for the State alone. And with respect to the districts thus formed, 
whether by the legislature directly or in an appropriate proceeding under its 
authority, the legislature may itself fix the basis of taxation or assessment, 
that is, it may define the apportionment of the burden, and its action can not 
be assailed under the fourteenth amendment unless it is palpably arbitrary 
and a plain abuse. * * * Unless the exaction is a flagrant abuse, and by 
reason of its arbitrary character is a mere confiscation of particular property, 
it can not be maintained that the State has exceeded its taxing power. 
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It is also the province of the legislature to make sure that the 
rights of all parties are protected and that nothing is done without 
due process of law. These objects are accomplished by insuring that 
all interested parties are properly cited into court, by providing 
for hearings, judicial determination, and appeals to higher tri- 
bunals. Since the assessment of benefits is a matter which requires 
judicial determination, it is very necessary that proper notices, hear- 
ings, and opportunity for appeals be had in regard to this feature of 
the proceedings. 

DRAINAGE ASSESSMENT LAWS. 

All States interested in drainage improvement have passed general 
laws which, embodying the principles heretofore given, have been 
declared constitutional. Some statutes declare that the drainage of 
swamp or overflowed lands is a benefit to the public while others 
leave the determination of the public interest to the local authori- 
ties. The determination as to whether the assessed lands will be 
specially benefited is left to drainage commissions or to county 
boards of supervisors or to the courts. 

All drainage laws authorize some political body, usually a drain- 
age district, to carry out the law, but sometimes township or county 
authorities are designated for this purpose. Upon this body is con- 
ferred all of the power necessary to determine the boundaries of the 
district. to condemn rights of way, to levy and collect assessments, to 
construct and pay for the improvement, and to administer all of 
the business of the district. 

Since it is the duty of the legislature to determine the method of 
apportioning the assessments, we find in each of the State drainage 
laws a statement as to the manner in which the costs shall be dis- 
tributed. The majority of these laws specify that the assessments 
shall be apportioned according to the benefits, a method which not 
only seems more equitable than any other, but is in accord with the 
fundamental principle of special assessments. 

The final requisite of a general drainage law is that it shall pro- 
tect the rights of all parties and prevent anything being done with- 
out due process of law. Hence in all such laws are clauses providing 
that reasonable notice shall be given to all interested parties, that 
proper hearings shall be held on all questions involved, and that 
appeals may be made to higher courts when anyone feels aggrieved. 
The details of these provisions vary with the laws governing civil 
procedure in the several States, but their general purpose is to safe- 
guard the rights of individuals. ; 

KINDS OF PROPERTY LIABLE FOR ASSESSMENT. 

Since an assessment for drainage purposes is not a tax, the exemp- 
tions from general taxation granted by constitutions and legislative 
enactments to certain classes of property do not apply to assessments. 
The general drainage laws usually specify some of the kinds of 
property which shall be assessed and may also provide exemptions 
for certain properties. Special benefits are a necessary basis for 
all assessments, and where the legislature exempts some properties 
such action is considered a legislative declaration that such prop- 
erties will receive no benefits. 
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No assessments can be levied upon the property of the Federal © 
Government without its consent. It is generally necessary that the 
legislature make a definite provision for the assessing of State prop- 
erty, although some courts have held that this provision is imphed 
in the drainage laws. The authorities seem to agree that State 
lands, if assessed, can not be sold to enforce the payment of the 
assessment, but that the len attaches to the land and can be en- 
forced against a subsequent purchaser. 

In general, it may be said that any kind of property, or property 
owned by any individual or corporation, may be assessed if bene- 
fited. In the several States agricultural lands, highways, irrigation 
eanals and ditches, counties, municipalities, railroads and street 
railways, telephone and telegraph companies, and other corporations 
may be assessed when benefited. The effect of the location of the 
property within municipal corporations, and other drainage districts, 
is discussed elsewhere in this bulletin. 

It is desirable that lands shall be assessed in small tracts. In 
many States the law requires that each 40-acre tract shall be sep- 
arately assessed, while other States require that the assessments shall 
be made on as large tracts as possible. It is recommended that as- 
sessments be made on the smallest practicable divisions of the tract, 
since experience has shown that where lands are assessed in large 
units there is always serious trouble in dividing the amount assessed 
when the property is divided or parts of it sold during the life of 
the assessment. Legally, however, the fact that only a portion of 
a tract is benefited does not prevent the whole of the tract being 
assessed: nor does the occupation by a landowner of a part of his 
land and the leasing of the rest constitute a division of the land into 
separate tracts where the statute requires separate assessments for 
each tract. 

Rights of way deeded to or taken by the drainage district generally 
can not be assessed. 

Assessments are made against the property itself and not against 
an individual. Thus, a tenant farmer can aot be assessed, but the 
assessment is laid on the land he farms. However, if special bene- 
fits are derived, a business, company, corporation, or municipality 
can be assessed, and it is not generally necessary that it own real 
estate within the district to be liable for assessment. 

As a general rule, the arbitrary or intentional omission to assess 
a portion of the lands subject to assessment renders the whole assess- 
ment invalid. But an entire assessment is not void because some of 
the lands in the drainage district are found not to be benefited and 
for that reason are omitted from the assessment. It has been held 
that the omission of a country church did not invalidate the entire 
assessment. (Curtis 7. Hopson, 127 Ark. 344: 191 S. W. 951.) 

BENEFITS. 

DEFINITION. 

Since assessments almost universally are apportioned according to 
benefits received, it would be well to have clearly in mind just what a 
benefit is. In Bouvier’s Law Dictionary we find “ benefit ” defined 
as “ profit, fruit, or advantage ” and this definition is the sense in 

6212924 __» 
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which the word is used in assessment work, except that it is under- 
stood to mean “ gross benefit, or profit,” that is to say, the total profit 
without any deduction of that portion of the cost which will be 
finally assessed against the property benefited. The reason that gross 
benefits are considered is that the assessment can not be determined 
until after the determination of the benefits and, as the assessments 
must be proportional to the benefits, it is as correct to base the assess- 
ments upon gross profits as upon net profits, and it is simpler. 

The cost of an improvement has no relation to the benefit to be 
derived except as it affects the quality of the work done or the extent 
of the protection afforded. There are, however, cases where the cost, 
or a part thereof, may be used to compute the benefit which will 
arise from the work where no direct means of fixing the amount of 
benefit exist. SSome of these cases will be treated in detail in another 
part of this bulletin. 

KINDS OF BENEFITS. 

There are two kinds of benefit resulting from local improvements— 
general and special. General benefits are those enjoyed by the pub- 
lic and common to all the people of the community. General benefits 
usually resulting from drainage improvements are increased health- 
fulness, convenience, and general prosperity. No assessments can be 
made on account of such benefits, but they must be apparent before 
an assessment district can be formed. 

Special benefits are those which are peculiar to certain lands. 
Page and Jones in Taxation by Assessment, section 65, define the 
differences between general and special benefits as follows: 

General benefits are those which inure to the benefit of the entire neighbor- 
hood or locality. They are the general intangible benefits which are supposed 
to flow to the general public from a public improvement. Special benefits are 
those which inure to certain specific realty in a manner different from that in 
which the general neighborhood is benefited and which operate to increase 
the value of such realty. 

Special benefits are the ones upon which the assessments to pay the 
cost of the improvement rest. In the case of drainage improvements 
as affecting a particular tract of land they have been held to include 
whatever will “increase its value, either by relieving it of some 
burden, or by making it more adapted for the purpose for which it 
is used.” (Pritchard v. Woodbury Co., 129 N. W. 970.) 

GENERAL BENEFITS. 

The general benefits which the public receives from drainage im- 
provements consist of one or more of the following: Public health 
benefits: public road benefits: public interest in the condition of the 
land. 

The general benefit to public health from drainage of swamp and 
overflowed lands is universally recognized. A long series of deci- 
sions has held that a benefit to the public health is a sufficient evidence 
of the public interest to satisfy constitutional requirements for drain- 
age improvements. 

The pertinence of the other two elements is perhaps not so well 
established. It has been held that the general benefit to the public 
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at large in the improving of the highways by the drainage of adja-_ 

cent lands is sufficient to establish the necessary public interest in the 
improvement, and Cooley on Taxation, chapter 20, third edition, 
says: 

But where any considerable tract of land, owned by different persons, is in 

a condition precluding cultivation, by reason of excessive moisture which drains 
would relieve, it may well be said that the public have such an interest in the 
improvement and the consequent advancement of the general interest of the 
locality as will justify the levy of assessments upon the owners for drainage 

purposes. 

Speaking of the power to condemn and thus take property without 
the consent of the owner for the purpose of reclaiming lands by a 
system of drainage and making assessments for that purpose the 
United States Supreme Court in Fallbrook Irrigation District v. 
Bradley, 164 U. S. 163; 17 Sup. Ct. 56, says: 

The power does not rest simply upon the ground that the reclamation must 

be necessary for the public health. That, indeed, is one ground for interposi- 
tion by the State, but not the only one. Statutes authorizing drainage of 
swamp lands have frequently been upheld independently of any effect upon 

the public health, as reasonable regulations for the general advantage of those 
who are treated for this purpose as owners of a common property. If it be 
essential or material for the prosperity of the community, and if the improyve- 
ment be one in which all landowners have, to a certain extent, a common 

interest, and the improvement can not be accomplished without the concurrence 
of all or nearly all of such owners by reason of the peculiar natural condition 
of the tract sought to be reclaimed, then such reclamation may be made and 
the land rendered useful to all and at their joint expense. 

SPECIAL BENEFITS. 

Many special benefits may accrue from drainage improvements. 
Just what they will be depends on the circumstances in each case, 
yet they all have certain characteristics and limitations. 

In the first place, it must be certain that special benefits will ac- 
crue. It is not enough that special benefits may develop. No 
benefits should be considered that can not be reasonably expected or 
that can not be defended in court by credible evidence. 
A special benefit need not be direct; it may be indirect or collateral, 

and it need not be immediate, for a future benefit which will develop 
within a reasonable time may be considered. 

Only special benefits due primarily to the improvement can be 
entertained. In practice, however, it is a common thing to find this 
principle violated. These failures are usually the result of neglect 
on the part of the assessors to give the landowner due credit for 
natural or artificial advantages which pertain to and are a part of 
his property. If a piece of land is high and well drained the owner 
can not be forced to pay for drainage work unless it gives him some 
benefit other than drainage or relieves him of a burden, for good 
drainage is one of the advantages which was paid for when the land 
was purchased. Likewise, if such advantage has been secured artifi- 
cially by the construction of ditches or drains, full credit must be 
given the owner for the benefit derived from such works. This 
benefit is not the cost of such work, but the capitalized annual profit 
resulting from it. An interesting case is Drainage District No. 1, 
Pawnee Co., v. Chicago, Burlington & Quincy R. R. Co., 146 N. W. 

1055. The defendant railroad, for the protection of its property, 
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dug two ditches by which the channels of the Nemaha River and 
Linn Creek were straightened at points within the district subse-| 
quently organized by the plaintiffs. The plaintiff district inaugurated | 
a general system of drainage, which consisted in straightening the} 
channels of the two streams from points above to points below the 
ditches dug by defendants, thereby appropriating the same and mak- 
ing them a part of its general system of drainage. The following’ 
is quoted from the syllabus of the case just referred to: 

That defendant is entitled to set-off, against the special benefits which it! 
has derived from the entire scheme of drainage, that portion of such benefits 
as was caused by the work which it had itself done in producing those benefits; 
and that the rule for determining the amount of such offset is the sum which it) 
would have cost plaintiff to dig those portions of its general drainage ditches’ 
which the defendant had previously dug. ; | 

It would seem that the rule here adopted by the court is not_ 
entirely correct, for the railroad company was entitled to offset 
against its benefits not the cost of the work which it did nor the: 
cost of that work if done by the drainage district, but an amount | 
equal to the benefit secured to its property by the work which it had _ 
done. The assessment levied by the district should have been based | 
on benefits derived by the railroad company from the new construc- | 
tion only. aa | 

One tract of land may be able to secure complete drainage more | 
readily and less expensively than another because of its loose, porous) 
soil. Some land may require lateral drains placed close to each 
other, while other land with more porous soil will be equally well | 
drained by laterals spaced farther apart. If complete drainage is | 
to be provided by the district this soil property must be taken into 
consideration except where the benefits are measured by the in- | 
creased value of the land, as it concerns one of the natural properties | 
pertaining to the land. 

Some statutes require that the fertility of the soil be taken into © 
consideration on the assumption that it is of more benefit to drain | 
rich land than poor. It seems, however, that the fertility of the © 
soil is one of the advantages of the property for which the owner | 
has already paid. 

The above are but a few instances of cases to be found in almost 
every district where the principles of special benefits are not fully 
realized. ‘Their rightful determination is essential to the equity of 
any assessment. 

Elements of special benefits—lIt has been held that— 

whatever will come to the land from the drain, to make it more valuable for 
tillage, or more desirable as a place of residence, or more valuable in the 
general market, should be reckoned as benefits. (Culbertson v. Knight, 52 
N. E. 700.) 

It is impossible to give a complete list of the elements of drainage 

——— 

The main element is that benefit which results from making the 
land more productive. This result may be accomplished by partial 
or by complete drainage, by protection from overflow, or by the 
provision of an outlet without actually draining the land. In some 
cases the benefit may result from the intercepting of seepage water 
from higher lands, flood channels, or irrigation ditches. Whatever 
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the manner of improvement, the protection furnished, or the source 

of the surplus waters, the increased production made possible by 

drainage works is usually the largest item of benefit received from 
drainage of agricultural lands. Of course, in computing the amount 
of such benefits, due consideration must be given to all of the natural 

and artificial advantages or disadvantages affecting the lands. 
The courts have not defined all of the ways in which land may 

be made better for agriculture by drainage, because such benefits 
yary with the conditions in each case, but there are decisions which 
point out some benefits. The Iowa Supreme Court in Schropfer », 
Hamilton County, 125 N. W. 992, said, in effect (following the syl- 
labus of the case) : 

That it would be necessary to lay more drains to render lands tillable, did 
not exempt the landowner from paying for the benefit arising from the drains 
laid: it not appearing that his assessments were proportionately higher than 

those of other landowners. 

The same court in Christianson v. Hamilton County, 168 N. W, 
114 held, in effect: , 

Where a tile drain passed over the land of a party assessed for the cost 
and so furnished an outlet for lateral tile which was more accessible than it 
would have been had it not touched the premises, the drain was of some value 
thereto, though the blue clay covering the tile was impervious to water. 

The same court in Munn v. Board of Supervisors, 161 Iowa 34, 
said in part: 

The only direct benefit to plaintiff’s 40 acres is that the construction of this 
drain would furnish a tile outlet instead of the swale or ditch into which it 
now empties. This is of some advantage, depending somewhat on the lay of 
the land, the character of the soil, the size and grade of the main drain, 
and the amount of water coming into it from above. If an adequate drain, 
no argument is required to show that it will carry the water from the lateral 
more efficiently than would a ditch or swale. Moreover, the seepage back into 

plaintiff's land, of the water emptied at the boundary, which is unavoidable 
when a tile drain runs into a ditch or swale, is entirely obviated by discharging 
into an adequate tile drain. Besides this, there is a benefit in having the 
adjoining lowlands reclaimed and thereby avoiding the natural seepage ot 
water therefrom * * * Another possible incidental benefit is the furnish- 
ing to the owner of the land to the west an outlet through which he can, by 
laying lateral drains, drain his lands so that the water therefrom will not 
overfiow on plaintiff’s lands. Such benefit is somewhat remote, but if appre- 
ciable is to be considered in ascertaining the benefits derivable from the estab- 
lishment of the system. 

The benefit to the health of the owner and his family is a special 
benefit, although it may differ only in degree from the health benefit 
enjoyed by the public at large. The Georgia Supreme Court in 
Crump v. Knox., 89 S. E. 586, said: 

It is not necessary that the land to be benefited shall itself be wet or swampy 
land, or subject to overflow; it need only be benefited to some degree by the 
construction of the proposed ditch or ditches. * * * Nor was there any 
error in submitting to the jury the question of the benefit to health which might 
result from the execution of the drainage plan as affecting lands in “ Class 

_E,” as the purpose of the drainage law, as stated in the caption of the act, 
is “to promote the public health, convenience, and welfare.” 

Referring again to Culbertson v. Knight 152 Ind., 121, 52 N. E. 
700, we read: 

_ Public health, public convenience, and public utility ‘are fundamental con- 
‘siderations ; and these, with all other subjects that affect the value of land, 
must be counted upon by the viewers in determining the question of benefits, 
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It sometimes happens that a body of high land is so surrounded by — 
swamps and lowlands that it is difficult of access. In such cases the 
high land receives a substantial benefit due to the improved access 
resulting from the drainage of the surrounding wet lands. Like- © 
wise, when a farm is divided by a swale or swamp so that it is 
difficult to get from one part of the farm to the other or so that the 
cultivation of the land is more costly because of this division of the 
farm, the draining of the swale or swamp will remove these dif- 
ficulties and the courts have held that this fact should be considered 
as a part of the benefit due to drainage. The Missouri Supreme 
Court said in regard to Mingo Drainage District, 267 Mo. 284: 

It may well be that the drainage of low, wet, and swampy lands lying about, 
around or near high hill land will so far benefit the latter in matters of sani- 
tation and ease of egress and ingress as to render it entirely equitable that 
the hill land should bear a modicum of the cost of draining the lowland. 

But where lands in the vicinity of a drainage district have in- 
creased in value, as a result of the increased values in the drainage 
district due to the improvement, the increased value is a general and 
not a special benefit, unless the lands receive some benefit either direct 
or indirect from the drainage. Such a condition is found in Shaw 
v. Board of Commissioners, 70 Sou. 910. 

The laws of surface waters affecting special benefits—Since all 
lands needing drainage are to some extent affected by surface waters, | 
it is necessary to know just what rights appertain to the land with ~ 
regard to the water which flows upon it. From a legal standpoint 
there are two kinds of water upon land, natural watercourses and 
surface waters. A watercourse is a stream flowing in a definite chan- 
nel, having a bed and banks, which generally discharges itself into 
another stream or body of water. While the flow need not be con- 
tinuous, but may altogether cease at times, it must be more than sur- | 
face drainage occasioned by unusual rains or other causes. A ravine 
or depression through which surface drainage flows is not a water- 
course. 

Surface waters are those falling as rain or snow which diffuse 
themselves over the ground, which follow no definite channel with 
banks, and gather into no more definite body of water than a bog, 
swamp, or marsh. 

There is a question as to whether flood or overflow waters outside 
of the stream channel should be considered a part of the watercourse 
or as surface waters. The generally accepted opinion is that if flood 
water flows in the general direction of the stream, although outside 
the banks, or if it leaves the main current to return later, it is a 
watercourse. On the other hand, if it leaves the main current never 
to return and spreads over the ground, it becomes surface water. 
Surface waters, when they find their way into ponds, creeks, or, 
in some States, artificial ditches, are no longer surface waters. It has 
been held that water seeping through a levee becomes surface water. 

The rule of law in regard to a watercourse is that the waters of 
such a stream are not to be obstructed, impeded, or turned aside 
except upon the condition that the person so doing shall respond in 
damages for all injuries sustained. It has been held that a riparian — 
owner has the right to protect his own land from overflow by build- 
ing an embankment or levee upon it, but in so doing he must have 
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due regard for the rights of others. He would be answerable for 
damages if in an ordinary flood his works should change the course 
of the stream or cause the water to rise on or over other land. 

There are two contradictory rules in operation in different States in 
regard to surface waters. One is the civil-law rule and the other 
the common-enemy rule. 

The civil-law rule is that as between the owners of higher and 
lower ground the upper proprietor has an easement to have surface 
water flow naturally from his land onto the land of the lower pro- 
prietor, which is subject to a corresponding servitude, and hence the 
lower proprietor has not the right to obstruct its flow and cast the 
water back upon the land above. The courts in the States which 
follow this rule have held that the upper proprietor has the right 
to collect surface water in ditches or underground drains discharg- 
ing into natural depressions, thus accelerating the flow and increasing 
the volume of the water emptying upon the land of the lower pro- 
prietor so long as the water is not diverted from its natural direction 
of flow. 

The relevancy of this rule to drainage assessments lies in the fact 
that it defines one natural advantage appurtenant to land. Under 
this rule high land can not be assessed for the drainage of lower 
land made necessary by reason of the waters coming from the high 
land. 

In the States following this rule many decisions have been made 
similar to the following in Commissioners of Sangamon and Drum- 
mer Drainage District v. Houston, Ill., June, 1918, 120 N. E. 253 
(quoting the syllabus) : 

The mere fact thet the flow of water in a natural watercourse into which 
tile drains empty has been accelerated is not sufficient proof of benefits to the 
lands drained by the tile to warrant the annexation of such lands to a drain- 
age district, but it must further appear that the lands, when adapted only for 
agricultural purposes, have been thereby rendered more productive and conse- 
quently more valuable. The owners of dominant lands which in the course of 
nature cast waters upon the servient lands can not be compelled to contribute 
to the expense of a drainage district for the draining of waters thrown on the 
servient lands. 

The civil-law rule is followed by the States of Alabama, Calh- 
fornia, Georgia, Lllinois, Iowa, Kentucky, Louisiana, Maryland, 
Michigan, North Carolina, Ohio, Pennsylvania, and Texas. 

The common-enemy rule, or, as it is sometimes called, the common- 
law rule, is to the effect that surface water is a common enemy, that 
a landowner may lawfully protect his land from water flowing from 
a higher estate upon it, and therefore the higher proprietor has no 
easement enabling him to drain his surface water upon lower land. 
This rule was laid down in some early Massachusetts decisions, such 
as Luther v. Winnismet County, 9 Mass. 171, in which it was held 
that one landowner can not claim a right of drainage or flow of water 
from his land to and through the land of another It was held in 
Rathke v. Gardner, 134 Mass. 15, that a property owner has no right 
to collect surface water into an artificial channel and cast it upon the 
land of an adjoining proprietor unless an easement has been secured. 
The rule, however, has been so modified by the courts which follow 
it that drainage upon other lower land is lawful provided no serious 
injury is done. The Minnesota Supreme Court in Sheehan wv. Flynn, 
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59 Minn. 436, said, in quoting from the case of O’Brien v. City of 
St. Paul, 25 Minn. 335, at page 336: 

Although we are not prepared to say that in no case can an owner lawfully 
improve his land in such a way as to cause the surface waters to flow off in 
streams upon the land of another, we do not hesitate to say that he may not 
turn the water in destructive currents upon the adjoining lands. 

Later, in the same opinion, the court said: 

It gives each man the common-law right to improve and enjoy his own prop- 
erty to its fullest extent, but limited by the requirement that he use reasonable 
care in disposing of surface water, which the common law did not always 
require him to do. 

As illustrating the attitude of the courts in the States following the 
common-enemy rule the following extract from the case of Lipes v. 
Hand, 1 N. E. 871, 104 Ind. 503, is given: 

Where the construction of a large ditch enables property owners to carry 

their lateral ditches into it, and to thus secure good drainage without encroach- 
ing on the rights of others, there is a special benefit. This results from the 
rule that one landowner has no right to collect water in a body and pour it 
upon the land of another. Where a landowner obtains an outlet for lateral 
ditches constructed for the drainage of his land by means of a large ditch or 
by reason of the widening, deepening, and straightening of a natural stream, he 
receives a special benefit, for he is thus provided with means of drainage with- 
out injury to others. * * * It may possibly be true that the appellants, 
under the existing condition of affairs, could lead their lateral ditches into the 
swamps and ponds without appreciable injury to their owners; but as soon as 
these swamps and ponds are drained, as they will be by the contemplated im- 
provement, the appellants would no longer have the right to lead their ditches 
to the land reclaimed, since this would be to collect water in artificial channels 
and pour it upon the lands of others to their injury, and this the appellants 
have no right to do. 

The States following the common-enemy rule are Arkansas, Con- 
necticut, Indiana, Kansas, Maine, Massachusetts, Minnesota, Mis- 
souri, Nebraska, New Hampshire, New Jersey, New Mexico, New 
York, Oklahoma, South Carolina, Virginia, Washington, and Wis- 
consin. 

The effects of these two rules on drainage work can be shown by 
comparing the methods used in Ohio and Indiana. Ohio follows the 
civil-law rule, and consequently in that State the boundaries of drain- 
age districts are usually limited to land where the rate of flow of the 
drainage water will be accelerated by the improvement. No assess- 
ments can be made on lands lying above that’ point. Indiana follows 
the common-enemy rule, and in that State the district boundaries gen- 
erally include all lands within the watershed and must include all 
lands which have artificial drainage, although such lands be many 
feet above the bottoms where the ditch is. Under the Indiana de- 
cisions such high lands are under the burden of taking care of the 
surface water which may be artificially drained from them. When 
a ditch is constructed to carry such waters the burden is assumed by 
the drainage districts; hence, the high lands are benefited to the ex- 
tent of that burden and can be assessed therefor. 

Under the common-enemy rule high lands do not have as great an 
advantage, and lower lands have not the same burden as under the 
civil-law rule. 

Factors of special benefits—Since the measure of the benefit de- 
rived from drainage is the increase in the value of the land, due solely 
to the improvement, all factors which might affect the value of the 
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Jand must be considered. The following general factors, at least, 
should be considered : 

The need for drainage or the wetness of the land. 
The amount of drainage or protection furnished. 
Increased healthfulness. 
Increased accessibility. 
The use made of the property. 

The need for drainage, or the wetness of the land as this factor is 
called in some statutes, is the most important factor of benefit, for 
it includes many things and varies greatly with conditions. The 
amount of benefit usually increases with the wetness of the land 
or the frequency of the occurrence of flood water. These in turn are 
dependent upon the relative elevation of the land, the size, shape, 
and slope of the tributary watershed, the nature of the soil, the rain- 
fall, the temperature and humidity, the flora, and many other fea- 
tures. Because of the variety of physical conditions which affect the 
need for drainage many degrees of wetness are to be found, and 
since these conditions vary not only from one district to another but 
from one parcel of land to another it is impossible to establish a 
standard of the relative benefit to be expected by land arbitrarily 
designated as swamp, wet, or low. These varying conditions also 
make the averaging of the benefits over a district a matter of great 
difficulty, so much so that it is almost impossible to get a true average 
except in small and uniform districts. In considering this factor, 
due allowance must be made for all the advantages, either natural or 
artificial, which the land may possess and for any burden which the 
governing rule for surface waters may place upon it. 

The amount of drainage or protection furnished is a factor which 
can be subdivided into the completeness of the drainage furnished, 
proximity to the outlet furnished, and the sufficiency of the outlet. 

In overflow districts the improvement is seldom large enough to 
take care of all the water at times of extreme flood. It is generally 
more economical to permit the lands to be flooded occasionally than 
to provide complete protection against unusual floods. Where there 
is danger to human life in such overflows nothing less than maxi- 
mum protection is justifiable. Few open ditches or tile drainage 
systems are built sufficiently large to care for a maximum flood; 
yet assessors rarely consider the effect of floods. When such floods 
occur property in the district will not all be affected in the same 
manner nor to the same extent, so it is very necessary in making 
assessments to consider what the improvement will do. Drainage 
engineers are now able to predict the probable size and frequency 
of future fioods in nearly all sections of the country, so there is no 
longer excuse for neglect to consider this element. 
Many drainage districts are planned to provide an outlet only, 

leaving the owner to install tile drains or whatever may be neces- 
sary to give complete drainage; other districts give complete drain- 
age to all or to a part of the land. 

The proximity of lands to the ditch or drain is a factor which is 
often improperly evaluated. The disadvantage of being at a dis- 
tance from the drain must be compensated for by more than the 
money cost of the connecting drain. The cost of a connecting drain 
depends on the distance from the tract to the drain, on the quantity 

62129—24—3 
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of water to be carried, on the fall and on the kind of drain it is 
advisable to construct. The disadvantage thus varies with each 
tract and, therefore, must be separately determined. In many dis- 
tricts this disadvantage is measured by the distance of the land 
from the drain, eliminating other factors, though they are in many 
cases fully as important. Allowance for this disadvantage in terms 
of the cost of the district drain, as is often made, is incorrect, since 
the disadvantage is in no way affected by the cost of the district 
improvement. 

It is not always possible to obtain a sufficient outlet for a drainage 
system, so that the quality of the outlet becomes an important factor 
in estimating the benefits. Usually only land near the lower end 
of the district is affected by a poor outlet, and as the engineer can 
estimate the extent and frequency of flooding, a corresponding re- 
duction should be made in the benefit of the affected land. 

The matter of health as a special benefit is too often neglected, 
for although such benefits may be general to the community, they 
are also special benefits to those who live in the immediate vicinity 
of the improvement. 

The factor of increased accessibility apples to lands rendered 
more easy of access by the drainage of adjacent wet lands. Such 
lands need not be entirely surrounded by swamps; a common ex- 
ample of such a benefit is that which ensues from the drainage of 
a swale or wet ground which previously has separated one part of 
a farm from another. 

Property should be assessed according to use which is made of if, 
or to which it is reasonably adapted. The benefits due to drainage 
are different in kind and amount for agricultural lands and for 
lands used for highways, railroads, residence or factory sites. The 
drainage benefits to be considered are those which will result when 
the land shall be used for that purpose for which it is most valuable. 

There are other factors which might be included in the above list, 
but their application is not general enough to warrant inclusion in 
u general statement. Many of these are correctly used at times and 
under other conditions should be omitted. One such factor is soil 
fertility. This should be used with great care; the prevailing ten- 
dency is to give it too much weight. Rich, undrained land has a 
greater value than poor, undrained land. The greater return made 
by rich lands when drained is due the owner for his more valuable 
property, and is not due to drainage improvement. This factor 
should be omitted from consideration except where it is considered 
as affecting both the drained and undrained value of the land, but 
where costs of the work are apportioned according to an arbitrary 
scale it should probably be used, since some soils which are of little 
worth either before or after drainage might be assessed too heavily 
were this factor omitted. 

The drainage properties of soils should be considered whenever 
there is marked variation in these qualities throughout the district. 
The width of the strip of land drained by a ditch or tile drain de- 
pends largely on the porosity of the soil. When a drain crosses a 
tract having porous soil the land on each side of the drain will be 
completely drained possibly for one or two hundred feet. On an- 
other tract with impervious soil the land may not be drained more 
than a few feet back from the drain. It might appear that the bene- 
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fits resulting in the porous soil would greatly exceed those derived 
en the second tract, providing the lands were otherwise equally valu- 
able: but, as each tract must be given credit for all of its natural 
advantages, such a conclusion is not correct. The porosity of the soil 
is one of those properties which go with the land. Where an extraor- 
dinary lump-sum assessment is placed on lands crossed by tile drains 
on account of direct drainage the assessment should be the same per 
linear foot for all kinds of soil, and this amount should be determined 
by the benefit received by the most impervious soil in the district. 
A factor called “ condition of the land ” is sometimes correctly used 

in estimating benefits. If land is in timber the full benefit of drain- 
age can not be secured until after the timber has been cut, the stumps 
removed, and the land put in shape for cultivation. This work may 
require four or five years for completion. In other cases lands are 
so gullied and washed that considerable time and labor are required 
before full benefit from the drainage improvement can be secured. 
Where the benefits are determined as being the increased value of the 
land, this factor affects both the drained and undrained values so it 
has no effect upon the amount of benefit. Where the assessments are 

determined by other methods it is only just to make allowances for 
the time lost as other more fortunate lands will begin to receive bene- 
fits as soon as the drainage is under way. Care must be exercised that 
this allowance is not so large as to penalize the landowner who by 
a larger original investment or by improving his own lands has them 
in shape to secure immediate returns. 

The distance of the tract from the district outlet should be consid- 
ered when the land is so situated that it is possible to secure an inde- 
pendent outlet for its drainage. Such a case is exceptional, and, when 
it is found, the assessment should be no larger than the cost to the 
owner of utilizing the independent outlet. The theory that the bene- 
fit increases with the distance of the land from the district outlet can 
be applied only in States following the common-enemy rule for sur- 
face waters, as it does not apply in States which follow the civil-law 
rule. 

Another factor which is sometimes considered is the situation of the 
land with reference to roads, railroad stations, markets, and cities; 
but since the property owner has paid for advantages of location this 
factor should be entirely omitted. 
Application of special benefits to irrigated districts.—Precipitation 

is generally very light, often negligible from the drainage stand- 
point, in districts where irrigation is practiced. Problems concerning 
overflow are almost never encountered in irrigated drainage districts. 
Drainage design has little to do with surface water. These facts 
serve to indicate that the situation is somewhat different from that 
in eastern districts where such factors are of prime importance. 
It does not follow, however, that the basic principles relating to 
assessments fail to apply. 

The artificial application of water to land in irrigation gives rise 
to unusual conditions as regards drainage. Lands that naturally 
never have been moistened beyond the first few feet in depth are sup- 
pled with such copious quantities of irrigation water that not only 
is the soil thoroughly saturated but percolation beyond the root zone 
takes place, resulting eventually in a rise of the ground-water table 
in many cases nearly or quite to the surface. 
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The ground-water table is by no means horizontal, but is more 
nearly parallel to the ground surface throughout the irrigated area. 
As a result of this condition two important phenomena occur: First, 
there is a well-defined lateral movement down slopes; second, the 
application of water to higher land results almost immediately in a 
rise of the ground water down the slope, often for considerable dis- 
tances, due to hydrostatic readjustment. 
A rise of the ground-water table does not come alone from the 

application of irrigation water to the particular tract involved but 
also from seepage from canals and ditches, both within and without 
the area, and seepage from the irrigation of higher lands. 

The injury from a high water table is not confined to low-lying 
jands but in most cases it becomes more or less general throughout 
a given district. The higher lands often show injury first, and in 
many instances injury is most pronounced on the higher lands, par- 
ticularly if they are situated at the foot of sharper slopes on which 
are leaky canals, or are adjacent to still higher irrigated lands. 

It is manifest that the need for drainage is brought about by the 
artificial introduction of water into the area involved, and since this 
introduction is effected for the common good the factor of common - 
responsibility is introduced. Relief from such responsibility is one 
of the factors of special benefit in an irrigated district and may be 
considered in the assessment of benefits to lands and to irrigation 
canals passing through or by the district and sharing in the re- 
sponsibility. 

Another important difference between humid and arid projects is 
that in the case of the former conditions are stable, so that with a 
given precipitation or given river stage certain lands require definite 
protection or improvement; while in the case of the latter, condi- 
tions are variable and injury is more or less progressive, involving 
more acreage as the years pass and becoming more and more serious. 
Protection against possible future injury is therefore an important 
consideration in the assessment of benefits in an irrigated drainage 
district. 

The need for actual reclamation of the lands rendered more or 
less unproductive because of water-logging or the accumulation of 
salts is, of course, the prime and by far the most important factor 
of special benefit. 

The amount of drainage furnished does not have so important a 
bearing as in humid districts where either outlet systems or com- 
plete systems may be installed. Under conditions obtaining in the 
arid section outlet drainage systems are not feasible, and it is the 
business of drainage districts to install complete systems. As a rule 
all lands in a district receive full drainage, the usual exceptions being 
lands lying too low to be afforded full drainage depth or lands al- 
ready naturally or artificially drained or partly drained. 

Measure of special benefits—The courts have almost universally 
held that the measure of the benefit received by agricultural land 
from drainage improvements is the increased value of the land. 
‘This principle has been announced by many courts. Judge Cooley 
on Taxation, page 1254, third edition, says: 

It has been said that, in assessing benefits, the only safe and practicable 
course, and the one which will do equal justice to all parties, is to consider 
what will be the influence of the proposed improvement on the market value of 
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the property ; what the property is now fairly worth in the market, and what | 
will be its value when the improvement is made. 

In Riverdale Reclamation District No. 805, v. Shimmin et al., 
141 Pac. 1070, the court quotes with approval the rule contended 
for by the appellants, as follows: 

Undoubtedly the simplest, fairest, and most just rule and one which con- 
forms to the underlying theory of local assessments is that the existence and 
amount of special benefits is to be determined by the effect of the improvement 
upon the market value of the property which it is claimed is benefited by such 
improvement. If the construction of such improvement increases the market 
value of such property, such property receives a benefit, and the amount of such 
benefit is measured by the amount of such increase. 

The court said further: 

Of course the consideration of market value is a matter largely of opinion, 
as is the question of benefits; but it is impossible to determine the latter apart 
from the former, and no better test can be suggested or applied to the problem 
than the increased price that the land would probably bring in the market 
after the improvement is completed. Indeed, bearing in mind the fact that 
the benefit to the land is to be estimated by a pecuniary standard, it seems 
hard to conceive how any conclusion could be reached, without considering 
the probable increase in the market value. The proper course is manifestly 
as we have suggested; the commissioners applying their own knowledge of 
values, and supplementing this, if necessary, by information obtained from 
others. Substantially this course should be adopted, although there may be 
no conscious recognition of each definite step in the process. 

This principle holds equally well in irrigated drainage districts 
with respect to lands in need of actual reclamation and also covers 
the factor of responsibility, since responsibility is an element of 
predrainage value and relief from such responsibility is an element 
of the increased value due to drainage. 

In the case of lands requiring protection only, the measure of the 
benefit is the amount of loss prevented by the drainage. 

THE RELATION BETWEEN BENEFITS AND ASSESSMENTS. 

Almost all of the State drainage laws provide that the assess- 
ments shall be proportional to the benefits; that is to say, the assess- 
ment on each tract of land shall bear the same ratio to the individual 
benefits as the total cost bears to the total benefits. Asa general thing 
the State drainage laws provide that no improvement may be made 
unless the prospective benefits exceed the costs. Likewise, individual 
benefits must exceed individual assessments, for the courts generally 
agree that every assessment which exceeds in amount the value of 
the benefits, actual or potential, is void to the extent of such excess. 
The United States Supreme Court in Norwood v. Baker, 172 U. 8. 
269, has held that assessment in substantial excess of the special bene- 
fits is a taking of private property for public use without compensa- 
tion. 

METHODS OF APPORTIONMENT. 

Practice with regard to methods of apportionment diverges into 
two distinct lines. In one group of States the method is to evaluate 
the benefits received by the several tracts in dollars and cents and ap- 
portion costs according to the respective benefits. The practice in the 
second group does not determine directly the value of the individual 
or total benefits, but estimates the separate factors in percentages or 
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other indefinite quantities, arriving at the benefit received by each 
tract by analysis, and apportions the costs according to its relative 
benefits. 

The first method directly apportions costs according to benefits. 
Since the measure of the benefit is the increased value of the land, the 
logical step is to determine this increase and apportion the costs ac- 
cording to the total amount of benefit. The process of determining 
the present and the improved values of the land, though requiring the 
exercise of judgment on the part of the commissioners, is simple and 
is easily understood, which 1s a great advantage when dealing with 
numbers of people. This method will take care of all the factors 
which affect the amount of benefit. Though it is difficult to estimate 
the various factors of benefit in either money or percentages, it is 
comparatively easy to determine their combined effect upon the value 
of the property. In the case of drainage benefits the problem of 
fixing the improved value is easier than in the case of benefits due 
to pavements and sewers, as the value of land after drainage is com- 
parable to the value of high or drained lands in the vicinity. 

In States where the benefits are not evaluated in dollars and cents, 
there are many systems in use for determining the relative benefits. 
The idea behind all is that, since the benefit varies with the physical 
properties of each tract, such properties or factors should be separ- 
ately considered and evaluated. Advocates of such systems argue 
that the result is much more likely to be correct, but they are objec- 
tionable because, by their indefiniteness, they are confusing both to 
the assessing board and to the public and also because injustice is 
bound to result unless true values are placed upon the various factors. 

The position of the courts is that, though the method of reckon- 
ing the increased value of the land is better, they will not prohibit 
the use of some other method so long as it seems fair and is not in 
conflict with the statute. The courts are concerned with the amount 
of the assessment rather than with the means used to arrive at 
that amount. The report of the assessors is looked upon in the 
saine way as the verdict of a jury. Some courts say that the provi- 
sions of the statute in regard to the methods to be used are advisory 
only. So long as the assessment is not unreasonable the courts will 
not question the methods used by the assessors. However, except 
under exceptional circumstances, and then only upon the advice of 
counsel, the assessors should follow the wording as well as the spirit 
of the statutory provisions. 

THE BOARD OF ASSESSORS AND ITS DUTIES. 

The drainage laws of each State specify who shall appoint or elect 
the board whose duty it is to make the assessments. As a general 
thing this board is composed of three members, appointed by the 
court or by the county supervisors. In some States it is provided 
that all of the board members shall be disinterested parties: in other 
States ownership of property or relationship to landowners within 
the proposed district is not a bar to service on this board. As far as 
can be judged from a rather wide investigation, there is no advantage 
in having strictly disinterested assessors, as men selected for such 
work are generally above allowing personal interest to influence their 
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decisions. and their intimate and specific knowledge of local condi- 
tions is a great asset. 

In some States it is required that the engineer who plans the im- 
provement shall be a member, whereas in others, though not a mem- 
ber of the board, he is required to advise it in making the assess- 
ments. The engineer is a very useful member on such a board be- 
cause of his knowledge of the plan of improvement and its effects 
and because of the intimate knowledge he has gained of the district 
in his work of making surveys. 

The first requisite of an assessor is good judgment. The judgment 
of the viewers is the largest factor, and any system except the most 
arbitrary can be used to secure a just assessment if good judgment 
is exercised. In addition to this fundamental quality a good viewer 
must have thorough knowledge of the lands in the district, of the 
plan of improvement, and of the theory and practice of making 
assessments. Knowledge of the land must include a knowledge of its 
need of drainage, of the natural, artificial, and legal advantages 
which it enjoys, and of values of lands, both drained and undrained. 
Knowledge of the improvement is a necessity for the viewer, and he 
should inform himself of its limitations as well as its capabilities. 
The effect of complete or partial drainage upon the various types of 
land in the district should be studied. Under some methods of 
making assessments the viewers should have a good idea of the costs 
of various parts of the work. 

Viewers must understand the assessment law under which they are 
working and know the decisions of courts in their State concerning 
drainage assessments. The attorney for the drainage district will 
give information along this line, and such information should be se- 
cured before the assessments are made instead of at the trial of some 
disputed assessment. 

There is no unanimity in the several drainage laws as to the time 
for making assessments. In the majority of States it is provided 
that they shall be made before the construction work begins. This 
is the best practice, for it not only enables landowners to know ap- 
proximately what their assessments will be before it is too late to 
object to the organization of the district, but it enables the district to 
secure funds at the earliest possible date; furthermore, it enables 
assessors to get a clearer idea of the need for drainage than is possi- 
ble after construction has begun. Sometimes land appears at a dis- 
advantage during construction, especially in the case of floating- 
dredge work, while landowners have been known to take advantage 
of delay in making assessments to improve the appearance of their 
lands for the purpose of deceiving the viewers. 

Complaints are sometimes made that assessors make their jobs last 
too long. In general it may be said that all the time spent by asses- 
sors in going over lands examining them from different points and 
under different conditions, or even on trips to adjacent districts, 
should be cheerfully paid for by the district, for such money ordi- 
narily is well spent. A full knowledge of the lands in the district 
and the benefits to be expected from drainage will usually result in 
assessments which will not be subjected to expensive court actions. 

Careful record should be kept by each assessor of all facts in re- 
gard to each tract of land and its assessment. This can be con- 
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veniently done, in the part of the country that is sectionized, in a 
notebook with a quarter section on one page while the opposite page 
is left blank for notes. Notes should be made in the field in a form 
that anyone can understand and as complete and detailed as possible. 

Assessors ¢an do a great deal to insure the success of the project by 
freely giving information to all interested parties as to methods used 
in making the assessments and the considerations which determine 
their amounts. It probably is unwise to give out the amount of any 
assessment until all have been determined, but landowners should be 
informed by the report of the commissioners or other means of the 
probable amounts of their assessments as soon as practicable. Those 
who make inquiries or are interested in the matter should receive all 
possible information as to why their assessments were fixed at the 
published amounts. There is more dissatisfaction and litigation over 
drainage assessments than over other local improvement assessments. 
This dissatisfaction can be largely overcome by showing that the 
assessments were apportioned on a reasonable and equitable basis. 
Appeals from drainage assessments are expensive for both landowner 
and drainage district. The time to stop lawsuits is before the hear- 
ings; but this can not be done by reducing individual assessments 
until all the landowners are satisfied. The best method of preventing 
litigation is a clear showing that the assessments have been impar- 
tially determined on a reasonable plan. 

The actual apportioning of the benefits does not complete the 
work of the assessors. The results must be put in an assessment roll, 
as provided in the statute, and this roll must be filed with the proper 
authorities. In the preparation of the assessment roll care must be 
taken to comply in every detail with the requirements of the statute. 
The descriptions of property should not be slighted. The usual re- 
quirement is that these shall be of such clearness as to identify the 
property. Care must be taken that no lands are omitted, that the 
correct names and initials are used, and that names are correctly 
spelled. Assessment rolls must be correct in every detail, for they 
have been attacked on seemingly insignificant grounds, such as the 
dollar mark omitted from the head of a column. Attention to details 
in preparing the assessment roll may save legal expenses and prevent 
vexatious delays. 

ADDITIONAL ASSESSMENTS. 

The laws of many States provide that when more money is re- 
quired to complete the work as originally approved, further assess- 
ments can be laid on all the lands on the same basis as the first one, 
after proper authority is obtained. The limitation in this matter 
is that the total of all the assessments can not exceed the benefits as 
determined in the original proceedings. 

The justice of making a new assessment on the same basis as the 
original assessment is clear. Suppose a district were organized to 
construct a drain 6 miles long, but the original assessment proved 
sufficient to pay for only-4 miles; in the second assessment should 
land along the completed part be exempted? It is obvious that the 
whole district must furnish the money to complete the work on the 
apportionment basis used in making the original assessment. 

It is generally unnecessary to give notice of the levy of such 
assessments. It has been held that where a party has once been 
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properly brought into court, in a proceeding of this nature, he is 
bound to keep informed of the steps taken. A further reason is that 
such notice would not avail the landowner anything. Every question 
upon which he has a right to be heard has already been decided, 
so that he can not be injured, nor is his presence necessary when 
the amount of the new assessment is determined. This is a general 
rule, subject to modification according to the procedure in the various 
States. 

REASSESSMENT OF BENEFITS. 

Since the assessment of benefits usually is made before the im- 
provement is completed, errors of judgment as to the effect of the 
improvement may creep in to such an extent that a revision of the 
benefits is necessary in order to render justice to all. In other cases, 
the benefits as originally estimated have proven to be too low, and 
a revision is necessary in order to secure more funds for construc- 
tion or maintenance. To remedy such conditions some States provide 
for a reassessment of benefits. For instance, the Wisconsin drainage 
law, chapter 557, Laws of 1919, provides that at any time after the 
expiration of five years from the confirmation of the report of the 
commissioners, upon petition of the owners of at least one-tenth of 
the lands in the district, the court shal! direct the commissioners to 
reassess the benefits. In case the court approves the reassessment, 
all payments thereafter made, for original construction or repair, 
shall be on the basis of the benefits as reassessed. 

Such reassessments should be undertaken only in cases of extreme 
necessity. In a number of States, especially in the West, the out- 
standing bonds are a hen upon the assessments of benefits and any 
interference with the security behind the bonds is a very serious 
matter, while to keep the aggregate amount of benefits constant and 
to redistribute such aggregate among the landowners would be to 
depart from the theory that the measure of benefits is the increased 
land value. 

MAINTENANCE ASSESSMENTS. 

A drainage improvement usually begins to deteriorate before it 
is completed and from that time maintenance requires attention and 
expenditure of funds. In many States the law provides that a sum 
sufficient to pay maintenance charges for a short period shall be in- 
cluded in the original assessments. In others provision is made for 
levying annual maintenance assessments on the basis of the original 
assessments. In still other States no provision is made for main- 
tenance. 

The secret of economical maintenance les in continuous work. 
If the ditch or other improvement is patrolled and the small troubles 
taken care of as they develop, there will never be a necessity for 
large expenditures. Hence, some system which places a maintenance 
fund in the hands of the authorities annually gives the best results. 
It would be well so to amend drainage statutes as to make main- 
tenance obligatory with a penalty for nonperformance. 

Assessments for maintenance charges are generally on the basis 
of the original assessment, but it is allowable generally to assess 
lands not included in the original district if these be benefited by 
the maintenance work. In flat areas branch ditches and laterals 
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are often led into the main ditch from lands which were not included 
in the original district, and such lands as receive a benefit from the 
maintenance of the main ditch can be assessed in proportion to 
that benefit. New railroads or highways the construction of which 
may have been made possible by the drainage may receive a benefit 
from its maintenance. On the other hand, lands originally assessed 
for the construction of the drain may cease to be benefited and, 
therefore, become exempt from assessments for repairs or liable in 
a reduced ratio. 

It is generally held that the proceeds from a maintenance assess- 
ment must be used solely for that purpose and not to widen, deepen, 
or to add to the original drain. . 

As a general rule assessments for maintenance should be made 
before any indebtedness for such work is contracted. 

The proper maintenance of a public drain is, in most cases, quite 
as necessary as its original construction. The power to assess for 
that purpose continues as long as the drain exists and is of public 
benefit, and it may be exercised from time to time as conditions 
require. 

ASSESSMENT SUBDISTRICTS. 

Physical conditions and topographical features frequently are so 
different in different parts of a district as to make it advisable to 
divide it into subdistricts for the purpose of making assessments. 
For instance one lateral may serve a broad area, another a narrow 
valley, making a big difference in the average costs per acre. Again, 
some lands may be so low that an extra depth of ditch is required 
to drain them. Rock ledges may make the work much more ex- 
pensive in one part of the district than in others. Neither engineer- 
ing nor legal authorities are agreed in regard to the propriety of 
dividing a district into subdistricts for assessment purposes. Some 
hold that a drainage district must be treated as a unit, and because 
it is a unit consideration should not be given to the different costs 

| of parts of the work in apportioning the total cost according to the 
| benefits. Other authorities insist that a landowner must not be 
| assessed to help pay for work done in other parts of the district 
| when it does not benefit him. 

Few court decisions touch on this question; some can be found 
| supporting either position. A drainage district in Tllinois must be 

considered and assessed under the Levee Act as a unit according to 
the decision in Freesen v. Scott County, Drainage and Levee Dis- 
trict, 283 Tl]. 536, 119 N. E. 625, which reads, in part, as follows: 

The ninth refused instruction submitted six special interrogatories to the 
jury, in which they were asked whether they found that certain localities in 
the district needed more particular and minute drainage, and whether the 

proposed ditches (naming them) were a benefit to any portion of the district 
except that in which the particular ditch was located. The instruction was 

bad for the reason that the improvement and the effect thereof as to benefits 
on each tract of the land in the district must be considered as a whole, and not 

whether some part of the improvement or one of the different proposed ditches 
would or would not benefit some particular tract. 

Under the Mississippi drainage law the court must decide whether 
the work to be done requires 2 combined system of drainage. When 
a combined system has been approved, the Supreme Court held in 
the case of Wheeler & Sibler 7. Bogue Phalia Drainage District, 64 
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Sou. 375. that the cost to be assessed is the total cost of the combined 
system, and the commissioners are not required to ascertain what 
ditches drain each particular tract and assess each tract with only 
the cost of such ditches. 

The following extract from Monson v. Board of Supervisors of 
Boone and Story Counties, et al., 167 Lowa, 473, 149 N. W. 624, shows 
how the Supreme Court of Iowa views this question: 

That part of the main drain extending from the mouth to the “junction” 
point was excavated to a considerable depth. It was 6 feet deeper than would 
have been necessary for the use of the greater part of the district. But there 
were certain lands quite remote from the main drain, the elevation of which 

was so low that they could not be successfully drained without giving this ex- 
traordinary depth to the main. Necessarily the greatest depth of the main is 
through the highest ground which has least need of it. 

The main drain in this case was 15 feet deep in some places. The trial 
court 2warded some relief to the owners of lands in sections 16, 17, 18, 19, 20, 
and 21, all of which were located near the main drain where there were no 

branches. The benefit of the main drain to these lands was that of outlet 
only. The elevation of these lands was such that they had no need of the 
extraordinary depth of the main drain. This fact was taken into consideration 
by the trial court in awarding relief. it is urged that this was not warranted 
by the statute. We think that this also was not necessarily inconsistent with 
the provisions of the statute. It does not follow, however, that, because the 
extraordinary depth was required for the drainage of particular lands of 
low elevation within the district. the extra cost of such extraordinary depth 
should all be borne by such lands. 

Various considerations enter here. The owners of the lands of lower eleva- 

tion were entitled to a scheme or plan which would give them some drainage 
before they could be charged at all with contribution toward the completed 
enterprise. But the fact remains that if their problem of drainage was clearly 
greater, and its solution through a public drain clearly involved extraordinary 
expense, not beneficial to the rest of the district, such fact could properly re- 
ceive consideration by the appraising board in arriving at an equitable ap- 

portionment. 
For instance, suppose the main drain had been constructed to a shallower 

depth, and that such depth was insufficient to furnish complete drainage to 
those areas of lowest elevation, but was sufficient for all other areas of the 
district. It is manifest that the lessened benefit accruing by such construction 
to such lands of low elevation would be a proper consideration in assessing 
benefits against the owners, and that it would tend to reduce such assessment, 
notwithstanding the classification of such lands as “low,” ‘“‘wet,”’ or “swampy.” 
It would seem to follow logically that, if the deepening of such main drain 
to an extraordinary depth would confer no benefit on certain lands of high 
elevation. such fact would likewise be a proper, though not a controlling, con- 
sideration in assessing benefits against such land of higher elevation notwith- 
standing the classification of such land as “low,” “wet,” or “swampy.” 

The basic rules which should be followed in all cases are that the 
assessments must be proportional to the resulting benefits and the 
ratio of assessments to benefits must be the same throughout the dis- 
trict. The assessments are not to be based upon the cost of any part 
of the work but upon the benefits resulting from such work. Now, 
if the conditions on one branch or lateral drain are such that the 
cost per acre to the lands benefited is larger than on other branches, 
or, if part of the lands are so low that an extraordinarily deep ditch 
is required to drain them, or, if part of the lands in the district are 
cut off from the outlet by a rock ledge, thus requiring very expensive 
work for their sole benefit, the fact that it costs more to drain such 
lands than it does to drain others in the district is proof that such 
lands have smaller natural advantages with regard to drainage than 
other more fortunately situated lands. This being true, their un- 
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drained value would be Jess than the value of the other lands in the 
district. When such disadvantages are removed by the construction 
of the drainage improvement all lands in the district would be 
equally valuable if all other things were equal, and consequently the 
benefits received by the lands which were at a disadvantage will be 
greater than those of the more fortunately situated lands. So, 
wherever the statutes and the courts do not forbid such action, a 
district whose several parts are distinguished by topographical fea- 
tures clearly affecting the cost of the work may well be divided into 
subdistricts for assessment purposes. 

ASSESSMENTS IN TWO DISTRICTS. 

Land is subject to assessment by two or more drainage districts if 
special benefits accrue to it from improvements made by each of such 
districts. First, when a drainage district organized adjacent to an 
older district has its improvements so designed as to improve the 
drainage provided by the older district; second, when a district is 
organized within an existing district for the purpose of securing 
more complete drainage; and, third, when a new district is organized 
covering all of the territory in an old district, possibly annexing 
other lands, and enlarging or improving the drainage system. 

In the first case there are two rules in regard to the parties against 
whom the assessment for the new benefits is levied. In some States 
the assessment is levied against the older district as a whole, while in 
others the assessments are levied directly against the lands benefited. 

The Wisconsin drainage law provides that the boundaries of a 
drainage district shall not encroach on those of another district 
above or below it, and if through the construction of a ditch, drain, 
or levee increased cost shall entail upon the lower district in pro- 
viding means to carry off water or remove sediment flowing from 
the higher district the higher district shall be hable for such in- 
creased cost. In Rattlesnake Drainage District v. Koshkonong Mud 
Creek Drainage District, 186 N. W. 631, the Wisconsin Supreme 
Court held that the fact that only part of the lands in a drainage 
district is benefited by an improvement made by another district 
does not affect the validity of an assessment of benefits against 
the first district, it being presumed that the assessment will be fairly 
apportioned upon the lands receiving the benefit by the authorities 
of the first district. As the Rattlesnake district had not provided 
complete drainage because of the insufficiency of the outlet, the 
lower district was entitled to a percentage of the benefit assess- 
ments made by the Rattlesnake district depending on the amount 
of drainage which was furnished by the improved outlet; the Kosh- 
konong commissioners measured the depth of water in the ditches 
at each tract of land in the Rattlesnake district and compared it 
with what it would be after the outlet had been improved by their 
district, and the total benefits so found were assessed in a lump sum 
against the Rattlesnake district. 
On the other hand, the statutes and decisions of Arkansas, Mis- 

sourl, [owa, and Nebraska provide that assessments shall be levied 
against all benefited lands whether or not some such lands be in 
other drainage districts. There are court decisions in each of these 
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States, and their reasoning is similar to that of the Nebraska 
Supreme Court in State ex rel. Sheffer v. Fuller, 120 N. W. 495; 
83 Nebr. 784, where the court said in part: 

Relator alieges that his land is within the limits of another proposed drain- 
age district, and that the law does not authorize or contemplate the overlapping 
of those districts so that real estate may be subject to separate assessments in 
as many distinct districts. The statute does not refer in specific terms to the 
overlapping of districts, nor does it forbid their formation. While some com- 
plications may arise in the prosecution of public improvments on land within 
two or more districts and in assessments to pay therefor, yet we are of the 
opinion that the objection made is not a serious one. Relator’s land can only be 
assessed for, and to the extent of, benefits actually bestowed by virtue of the 
improvements made by any particular district. The assessment can only be 
laid after notice, and, if the levy is not supported by the facts, the landowner 
has an ample remedy by appeal to the courts wherein upon inquiry the truth 
may be ascertained and a judgment rendered that will amply protect him in 
his property rights. If his land may be improved by the construction ot 
ditches or dikes in two or more districts, he ought to pay to the limit of those 
benefits. To hold otherwise would permit the owner of a large tract of land 
included in a district which had not benefited that land to any appreciable 
extent to receive the advantage of an improvement made by another district, 
and yet escape payment therefor. 

In Ulinois both the lands directly benefited and the benefited 
district as a whole may be assessed, or one may be assessed and the 
other omitted. 

There are many examples of assessments where a drainage dis- 
trict is organized within an older district for the purpose of obtain- 
ing more complete drainage. The methods of organizing and of 
apportioning assessments are, in general, identical with those re- 
quired in the original district, but the original assessments consti- 
tute a prior claim. The following extract from the Syllabus of 
Drainage Commissioners of Washington County Drainage District 
No. 4, v. Eastern Carolina Home and Farm Association, 81 S. E. 
947, shows how the courts regard such districts: 

Where a drainage district was organized under the laws of 1909, chapter 
442, the formation of a drainage district under the same law and Laws of 
1911, chapter 67, lying wholly within the boundaries of the existing district. 
for the purpose of benefits to accrue solely to land within the smaller dis- 
trict from its construction of laterals, the organization of such district was 
ancillary to the iarger district, and valid, and its bonds issued subject to 
assessment for the principal and interest of the bonds of the larger district 

were valid. 

The converse is also true. It has been held that lands included 
in one drainage district may be included in a larger district and 
assessed if additional benefits accrue. A drainage district may also 
be included in a levee district and assessements may be imposed by 
the proper authorities in each district for benefits received. 

In Ihnois, under both the farm drainage act and the levee act, sub- 
districts may be organized for more minute drainage for particular 
lands and the lands so benefited may be assessed for the costs. Such 
subdistricts are under the authority and control of the commis- 
sioners of the original main district. 

The third class of assessments in two districts is found where it is 
desired to widen, deepen, enlarge, or change the improvement in a 
drainage district, or where the original improvement has failed to 
give the desired rehef. A new district must be organized because 
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any change in the improvement will usually disturb the balance 
between benefits and assessments on various tracts in the district. 
An example is found in State ex rel. Marshall v. Bugg, 123 S. W. 
827, where the court held, as given in the syllabus: 

Under the statute, the county court, for the purpose of altering, deepening, 
or widening ditches previously constructed, and which comprised a drainage 
district, could organize another drainage district out of the same territory 
embraced in the former one, if sufficient reason existed; the question of the 
public utility of such second drain, as well as the question whether the land- 
owners would be benefited by it, or should be assessed for its construction, 
being questions of fact for determination by the court. 

Another case in point is Sharp et al vw. Easton et al.; 94 N. E. 
753, where the Indiana Supreme Court said, in part: 

The contention of the appellants that, because of the fact that they had 
been before assessed for drainage work in the attempt to give the basin in- 
closed within the watersheds named adequate drainage as an entirety, and 
that this prior work had given them complete drainage facilities, they can not 
again be compelled to contribute to the common enterprise is inequitable and 
not sustained by authority. The drainage of wet and overflowed lands is a 
matter of public concern, as well as a matter of benefit to individuals, and 
the power to drain any particular district is not exhausted by one effort. It 
has been repeatedly held that a drain may be established over the line of an 
existing one, and therefore assessments made a second time, if benefits accrue. 

ASSESSMENTS AGAINST INCORPORATED TOWNS. 

The drainage laws of many States provide that incorporated 
towns shall be assessed for the benefits they receive from drainage 
works. In other States incorporated towns can not be assessed for 
drainage benefits on the theory that the corporation has jurisdiction 
over drainage in its territory and, therefore, no other authority can 
assume such responsibility. 

In States where a municipal corporation can be assessed for drain- 
age benefits it is not unusual to find the corporation assessed a lump 
sum for the benefit it receives as a municipality and at the same 
time certain lots within the corporate limits may be so peculiarily 
benefited that assesments may be levied against them as in the case 
of farm lands. It is not necessary that both benefits be present to 
validate the use of either. 

The benefits which usually accrue to an incorporated town are 
better drainage for streets and alleys and better health conditions. 
Sometimes there are special benefits due to an improved outlet for 
surface drainage or sewage or protection from overflow. Any 
benefit which adds to the attractiveness of a city as a place to live is 
sufficient. These benefits are difficult to evaluate because a city has 
no market value either before or after the construction of the im- 
provement, and, therefore, their amount must be a matter for the 
judgment of the assessors. Some benefits, hke better street drainage 
can be evaluated, but most of them are somewhat intangible and 
their value will vary with conditions. 

In most States when special benefits are conferred upon certain 
lots in an incorporated town such benefits can be evaluated and 
assessed. The different elements of benefit affect the value of city 
lots and farm property in a different degree; health and accessibility 
factors have more weight and improved agricultural conditions less. 
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The increase in value due solely to the drainage improvement is the 
measure of the benefit as in farm assessments. 
We find such assessments as low as 50 cents per lot, although 

they necessarily vary greatly. It would seem poor practice to 
include property within the assessment district which will not be 
benefited in a larger amount than 50 cents, for the cost of collecting 
and accounting might be more than the assessment, and furthermore, 
the inclusion of any large number of such parties adds greatly to 
the cost of organization proceedings. It is impossible to draw a 
boundary line around a district in such a way that all of the lands 
benefited will lie inside and all those not-benefited will be excluded, 
for special benefits radiate outward, gradually becoming rarified to 
general benefits to the community at large. Hence district bound- 
aries should be so drawn as to exclude special benefits that would 
not repay the cost of collection. 

No rule can be laid down as to assessments against municipalities, 
because the proper method depends on the statutes and practice in 
the several States, while the amount of the assessment depends on 
the circumstances in each case. 
An interesting case is found in Trigg, Sheriff, et al., v. Henderson 

Cotton Mills (Ky. 1917), 197 S. W. 1074. The plaintiff’s land 
assessed by the drainage district lav outside a city which was also 
assessed and the limits of the city were later extended so that they 
included the plaintiff’s property: the drainage commissioners levied 
a maintenance tax upon the property and upon the city in propor- 
tion to their original assessments, and the plaintiff brought suit 
against the district, claiming that he was doubly assessed, since he 
was required to pay his proportionate part of the city’s assessment as 
well as the assessment which had been laid against his property in- 
dividually. The court held that there was no double taxation, since— 

* * * one tax was imposed by the board of drainage commissioners be- 
cause of special benefits to the property. The other tax was imposed by the 
city itself, not because of any special benefits to the property taxed, but to 
discharge its statutory obligation to contribute toward the maintenance of the 
ditch, because of general benefits resulting to the city as a whole and enjoyed 
alike by all its citizens. When the limits of the city were extended so as to 
include the property of plaintiffs, the special benefits resulting to their property 
from the construction and maintenance of the ditch were not extinguished or 
diminished, but continued unimpaired. The only effect of the annexation was 
to make the property subject to taxation by the city for its proportion of all 
municipal indebtedness then existing or subsequently contracted (authorities 
cited. * * *). Thereupon the property in question stood in precisely the 
same attitude toward the tax levied by the city for the purpose of discharging 
its liability to contribute to the maintenance of the ditch, as other property in 
the city not specially benefited by the improvement. It will thus be seen that 
the liability of the property to pay the two taxes grows out of separate and 
distinct obligations; the one to pay the special benefits, the other to pay its 
part of the general benefits resulting to the city as a whole. Hence the pay- 
ment of the tax levied by the city is no part of the price payable for the 
special benefits resulting from the construction and maintenance of the im- 
provement, and the imposition of the two taxes can not be regarded as double 
taxation. 

It is the opinion of the writer, although without support in the 
reported decision, that while there are two kinds of benefits present 
in this case it is misleading to call them “special” and “ general.” 
The land was assessed for a special benefit, as was the city, since 
assessments can not be levied on general benefits. The tax levied 
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upon the plaintiffs’ property by the city was for the purpose of 
paying off an assessment for a benefit, which, as far as the plaintiffs 
were concerned, was a general one, but, as between the drainage 
district and the city, was a special benefit to the city as a whole. | 

RAILROAD ASSESSMENTS. 

All States have clauses in their drainage laws authorizing the 
assessment of railroads for drainage benefits and providing methods 
of determining, levying, and collecting such assessments. 

The majority of State drainage laws require that the assessments 
shall be in proportion to the benefits derived, and a number specify 
that only physical benefits to track and roadbed shall be considered, 
while others declare that the benefits received by a railroad are of a 
different nature from those accruing to agricultural lands. Most 
agree that when, in the judgment of the authority which has the 
power to establish the drainage district, a railroad will receive some 
benefit from the proposed improvement, it should be included in the 
drainage district. 

The Supreme Court of Minnesota has held that the right of way of 
a railroad company paying a gross-earnings tax in lieu of all taxes 
and assessments is exempt from assessment for drainage benefits. 
The courts have held that it is not competent for a railroad to claim 
exemption after it has been properly included in a drainage district. 
In Chicago, Milwaukee & St. Paul Ry. Co. v. Monona Co., 122 N. W. 
820, the lowa Supreme Court says, in part: 

The inclusion of the property within the boundaries of the district is, as we 
have hereinbefore held, an exercise of legislative power which the courts can not 
review or set aside (authorities cited). But the courts may, and when their 
jurisdiction is properly invoked will, review the assessment or apportionment 
of the cost of the improvement, and, if inequitable or unjust, apply the appro- 
priate remedy. 

In determining the amount of benefit received the first question 
is: Shall the railroad lands be assessed on the basis of agricultural 
lands, or shall the benefits to the railroad property be considered ? 
Assuming that the land occupied by the road will be made agricul- 
turally more productive by the proposed drainage, also that the rail- 
road company will be able to carry on its business more cheaply or 
better, which benefit shall be used as the basis for the assessment ? 

The common procedure is to consider railroads and highways sub- 
ject to assessment on a different basis from agricultural lands, be- 
cause the railroad property is used for business quite different from 
agriculture and the resulting benefits are different in kind and 
amount. 

It is not uncommon to find districts where railroad rights of way 
are assessed on the same basis as agricultural lands, sometimes at the 
same rate per acre; but, in other instances, the rate per acre is made 
from two to twenty times the assessed rate for adjacent farm lands. 

This method is rapidly becoming obsolete, and is not to be recom- 
mended. It has been prohibited by most laws which usually stipu- 
late that railroad and highway assessments shall be made separately. 
The courts of most States generally have held such assessments 
illegal, but in a few States have held the contrary. 
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The Supreme Court of Illinois in Commissioners of Highways ». 
Drainage Commissioners, 127 Ill. 581, says that where the law pro- 
vides that the lands of a district shall be classified, a classification of 
highways is not necessary, as they form a class by themselves. The 
Iowa Supreme Court, in Chicago, Rock Island & Pacific Ry. v. 
Wright County Drainage District No. 43 et al., 154 N. W. 889, said: 

* * * True, if figured out on a mere acreage basis, the amount assessed is 
materially greater than the average assessment laid upon the farm lands in the 
district, but that in itself is quite manifestly an insufficient ground for setting 
aside or reducing the assessment, for the statute does not contemplate the treat- 
ment of the right of way solely as a mere fraction of the agricultural area in 
which it is found. Upon it is placed the plaintiff’s road over which commerce 
is carried on. Upon it are the graded roadbed, the ties, rails, bridges, culverts, 
fences, and whatever more is found convenient in caring for and promoting the 
business to which it is devoted. That it was competent for the board of super- 
visors, notwithstanding the denial by the plaintiff's witnesses. to take all these 
matters into consideration and to find that the solidity and safety of the road- 

bed, the effective life of the ties, the maintenance of the tracks, culverts, bridges, 
and fences would be materially promoted by the drainage of the swamp and 
surface waters from its right of way and from the immediately adjacent prem- 
ises, can not be doubted. Then, too, the right to assess is not dependent upon a 
showing of benefits in the shape of an immediate increase in market values, but 
actual values, intrinsic value or worth. Camp v. Davenport, 151 Iowa 38; 
130 N. W. 137, and cases there cited. 

It has been held in the case of the Illinois Central Railroad Co., 
v. East Lake Fork Drainage District, 21 N. E. 925, that a provision 
in the drainage law authorizing the assessment of a right of way and 
tracks of a railroad company for benefits thereto from the proposed 
drainage is not unconstitutional and void because such right of way 
and tracks can not be benefited for agricultural and sanitary pur- 
poses, since the benefits to lands are not confined to agricultural and 
sanitary purposes, but the law authorizes the levy of such assessments 
in proportion to any benefits received from drainage. In the case 
of Cache River Drainage District v. Chicago & Eastern Illinois 
Railroad Co., 225 Ill. 398; 99 N. E. 6385, the syllabus states: 

That in assessing lands for a drainage district improvement, no acre of 
farm land was assessed more than $3.08 an acre and no acre of adjoining 
land used as a railroad right of way, but constituting the same kind of land 
was assessed less than $41.66 an acre, does not show gross discrimination. 

There is great difference of opinion as to the elements of benefit 
which railroads receive from a drainage improvement. Such bene- 
fits may be roughly divided into two classes: First, the physical 
benefit to the railroad property; and second, the prospective benefits 
resulting from the increased business which will come to the railroad 
by reason of increased productivity of the land benefited by the 
drainage. 

The laws of Alabama, Delaware, Florida, Georgia, Kentucky, 
Mississippi (1912), Missouri, Nebraska, North Carolina, Oregon, 
South Carolina, Virginia, and West Virginia specify that only 
physical benefits shall be considered. In some of these States the 
statutes after making provision for the levying of assessments for 
benefits which will accrue to the right of way, roadbed, and other 
property, add “but no benefits may be assessed for any increase in 
its business that may come to the road because of the construction 
of the improvement.” The courts of several other States have also 
taken this view, as, for example, the Iowa Supreme Court in Chi- 
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cago & North Western Railroad Co. v. Board of Supervisors of 
Hamilton County, 165 N. W. 390, quoting from the syllabus: 

While all the benefits resulting to a railroad company’s property within a 
drainage district from the drainage improvements must necessarily be con- 
sidered in making the assessment, other benefits resulting to the company or 

its property because of the improved conditions of land adjacent to the dis- 
trict or because of any other resulting advantages which it enjoys in common 
with the general public are too remote and intangible to be made a basis of 
levying assessments. 

In referring to assessments based upon “ sanitary, esthetic, and 
commercial benefits,” the Illimois Supreme Court in Cache River 
Drainage District v. Chicago & Eastern Illinois Railroad Co., 225 
Ill. 396, 99 N. E. 635, said in part: 

The indirect, uncertain, and speculative benefit which may be derived from 

the increase of agricultural production and passenger traffic is not an element 
to be considered in assessing benefits to be derived from drainage. It is the 
direct benefit to the railroad as property, and not to the company in its busi- 
ness, which is to be considered. Whatever tends to decrease the expense of 
maintenance of the track and railroad or the operation of trains is a legiti- 

mate subject for consideration, but not the possible increase of business arising 
from the general increase in productiveness and prosperity of the country 
and the community. 

On the other hand, the Alcorn Act, which is one of Mississippi’s 
drainage laws, states that increased revenues to accrue to the rail- 
road shall be considered in fixing the benefits. In a recent case from 
Arkansas, the Cireuit Court of Appeals in Thomas v7. Kansas City 
Southern Ry. Co., 277 Fed. 708, said in part: 

The contention that appellant’s land was not benefited is of more substance. 
The court found that there were no direct benefits by way of protecting the 
rights of way of appellants from overflow by flood waters, but found that 
there would be resulting traffic benefits through haul of the increased croppage 
on the lands within the district because of overflow protection. It also de- 
termined that such traffic benefit was sufficient to authorize assessment, citing 
St. Louis & San Francisco Railway Co. v. Bridge District, 113 Ark. 496, 168 
S. W. 1066. The Supreme Court of the United States has recently expressly 
decided this traffic benefit as one to be taken into account, when it said in 
the case of Bush v. Bronson, 251 U. S. 182, 40. Sup. Ct. 113, 64 L. Ed. 215: 

“To this must be added the obvious fact that anything which develops the 
territory which a railroad serves must necessarily be a benefit to it, and that 
no agency for such development equals that of good roads.” 

The evidence is that at present only about 10 per cent of the acreage within 

the district is tilled or tillable because of water, but that the wild land is 
rich, and would be cultivated, if protected from overflow; that appellees were 
the only railroad serving this locality. There is the further consideration, 
upheld in the Bush case, 251 U. S. 182, at page 190, 40 Sup. Ct. 118, 64 L. Ed. 
215, that the legislature, by inclusion of appellees’ property within the dis- 
trict, has declared that it is benefited. Under the Bush opinion, in the 
Supreme Court, this would tend to establish the existence of traffic benefits, 
such as would justify assessment for district purposes. 

In connection with the last paragraph of the above opinion, it 
should be stated that the drainage district in the above case was 
created by a special act of the legislature. 

There is no doubt that any increase in the productivity of the 
lands served by a railroad will ultimately increase the revenues of 
the railroad company. We find many railroads giving active aid 
to all enterprises of the farmer, often maintaining a corps of ex- 
erts to assist and advise along the lines of agricultural development. 
till, increased revenues due to drainage improvement are specu- 

lative in that no one can foretell just how much they will be. Sup- 
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pose a drainage district is organized in a heretofore undeveloped 
area crossed by only one railroad; to determine the amount of benefit 
which will accrue to the railroad from increased business the follow- 
ing questions must be definitely answered : 
1. How much freight due to the drainage improvement will develop? 

(a) What percentage of the area will be devoted to raising hay, grain, 
cotton, etc., which produce but little freight of a low class, and 
what percentage to potatoes and truck crops which produce a large 
amount of high class freight? How much of the acreage will be 
devoted to livestock raising or dairying? 

(6) How large will the crops be? 
(c) What part of the produce will reach this road as freight? How much 

produce will be consumed at home and in local markets? What 
highways will be built in the district, and will they serve to divert 
any of this produce to other railroads or local markets? Will 
other railroads be built that could serve the territory, and how 
much freight will be diverted to them? 

2. How much passenger traffic due to the drainage improvement will develop? 
3. What effect will the increase in traffic have on the earning power of the road? 

Many other factors would affect the amount of the increased rev- 
enue, but these questions are sufficient to show what an indefinite 
and uncertain quantity the benefit due to increased traffic is. 

To assume that the benefit of drainage improvement to a railroad 
is the difference in the value to the railroad company of the traffic 
originating and terminating in the district before and after the 
construction of the improvement is erroneous. A large part is due 
to increased industry and invested capital of the inhabitants and 
to the general prosperity of the community. As in the case of 
agricultural benefits, the only ones which may be considered are 
those due solely to the improvement. 

In view of the positive prohibition of the consideration of future 
benefits due to increased traffic by many States and courts, and to 
the extremely speculative nature of such benefits, it seems wise to 
abandon consideration of such benefits as a basis for assessments 
and to limit consideration to the physical benefits derived from the 
improvement. 

There is a great diversity of views between drainage engineers on 
the one hand and railroad engineers on the other as to what elements 
of benefit are present. Drainage engineers have enumerated a great 
many, while railroad engineers insist that there are few elements of 
benefit, some going so far as to say that there are none. 
A drainage engineer has listed the following items of benefit : 

‘Tangible benefits in *“‘ lessened cost of Maintenance” and “ increased efficiency,” 
which can be calculated and capitalized; protection from fiood which can be 
determined from the books of the railroad covering periods of former flood— 
saves the following costs: 

(1) Labor of filling and placing sacks, hauling and placing rock for track 
protection. 

(2) Cost of work train. 
(3) Watchman. 
(4) Slow orders. 

(a) Cost of Slowing down trains, damage to equipment. 
(6) Extra fuel required. 

(5) Loss of time. 
(a) Extra cost for pilots and train crews on passenger and freight 

trains. 
(6) Rerouting. 

(6) Loss of freight cars, freight. equipment, etc., in high waters. 
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(7) Actual cost for repairs after the flood has subsided. 
(a) Ballasting track. 
(0b) Relining track. 
(c) Resurfacing track (on account of wet fill and settling, track may 

require resurfacing and relining many times). 
(d@) Repair of slides and washouts. 

Under “increased efficiency” it is more difficult to establish costs from the 
books of the company, but we can get an estimate of the following: 

(1) Cost of using foreign tracks. 

(a) Extra expense of train crews, passenger and freight, in detour- 
ing. 

(b) Fuel, 

(¢) Damage to equipment on account of difference in grades and 
curvature on foreign tracks, 

(d@) Payment to foreign road on account of use of track, 
(2) Damage to equipment operating on wet track. 

(a) Slow orders, stopping and starting trains. 
(3) Damage or loss of train equipment on account of low joints and uneyen 

: track. 
(4) Longer life of ties, fences, posts, telegraph poles, piling, wooden ¢cul- 

verts, and other timber. 
(5) Maintenance of fewer and smaller culverts. 
(6) Removal of aquatic rodents which burrow into and honeycomb road- 

beds in the vicinity of standing water. 
(7) Solidity of the roadbed and prevention of settling. 
(8) Prevention of the absorption of water by the roadbed. 
(9) Less damage or danger from heaving of track caused by freezing of a 

wet roadbed. 
(10) Less liability of sinking when the roadbed thaws. 
(11) Elimination of bridges, trestles, and culverts no longer needed. 

. The speculative benefits, which may be larger than the tangible, but harder to 
establish in court and to capitalize: 

(1) Element of risk. 
(a) Danger of loss of life and property from operating trains in high 

water. 
(2) Protection to freight stored in yards. 
(3) Loss for delay in mail service. 
(4) Loss on perishable freight. 
(5) Protection by reason of prevention of erosion and cutting of fill and 

track. 
(6) Risk in running trains over strange tracks, using strange signals, pos- 

sibility of derailment or collision. 
(7) Loss of freight and passenger business. 
(8) Loss of business which would have to be refused because of flood con- 

ditions. 
(9) Benefits derived from the increased prosperity of the community. 

(10) Loss of reputation as a safe road by passage of trains over overflowed 
tracks. 

(11) Possibility of construction of second, third, or fourth track and gen- 
eral betterment under better physical conditions. 

(12) Loss of freight terminal yards. 

A drainage engineer says that benefits to railroads may be divided 
into increased physical efficiency and decreased maintenance costs. 
Under increased physical efficiency the main item is the ability to 
drain borrow pits and lower the water table in the fills, thus doing 
away with soft track. Under decreased maintenance charges the 
chief item is due to the possible omission of timber structures, such 
as bridges and trestles. 
A railroad engineer fails to find any benefits reducing maintenance 

or increasing efficiency of the track, aside from flood protection, and 
further says: 
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In the average drainage district where no flood protection is afforded we have 
arbitrarily adopted a value of $200 per mile as representing the benefit to the 
track. This came about through a realization that we could not be entirely 
exempted and represented an amount acceptable to the average fair-minded 
drainage commissioner. It is not based on any figures prepared from data. 
When districts relieve us of flood conditions we usually have something 

definite to work from. For instance, if a certain location included in a district 
is subject to frequent overflow or washout we gather from our monthly flood 
damage reports the actual cost of flood repairs for that location and reduce the 
same to an average annual expenditure on this account. The annual expendi- 
ture then capitalized. usually at 6 per cent, is considered to be the resulting 
benefit if the proposed ditch will prevent future floods. Where numerous 
bridges are maintained through a valley and a drainage ditch makes it possi- 
ble to eliminate some of them, the benefit then becomes the capitalized value 
‘of the annual cost of maintenance for the amount of bridging to be eliminated, 
less the cost of elimination. 

A railroad official says that railroads do not get the benefit gen- 
erally ascribed for the reason that drainage work is done to benefit 
agriculture, not railroad operation; that assessments should be those 
of adjacent agricultural lands, together with any saving on account 
of decreased maintenance charges from the elimination of trestles 
and shortening of bridge spans and sometimes from the prevention 
of water overtopping the roadbed. 

The chief engineer of a large railroad system says that drainage 
improvements will benefit the railroads in the following cases: 

(1) Where water is drained from the sides of fills, especially where the fills 
slough off regardless of the height of the fills; (2) where the removal of tres- 
tles can be safely accomplished: (3) where the drainage system will prevent 
the roadbed from being overtopped with flood water. His road will accept rea- 
sonable assessments made on the following basis: (1) Assessment of right of 
way on an acreage basis at the same rate as adjacent farm lands; (2) benefit 
from the removal of trestles (capitalize the saving in maintenance and deduct 
the cost of making the fill) ;: (3) benefit of lowering the water table (lowering 
the water table a certain distance is the same as adding the same number of 
feet to the fill Where the water table is within four feet of the rail the 
roadbed is always a source of trouble) : (4) incidental benefits: (a) drying up 
adjacent lands removes muskrats, which burrow in the fills and cause settling; 
(6) general health benefits. 

He points out that it is impossible for railroads to give assessors 
any help in arriving at the amounts of these savings and benefits 
except in the matter of benefit due to elimination of bridging, be- 
cause the costs of the various items are not separated in their records 
of operating expenses. 

The chief engineer of another system, which has had experience 
with several hundred drainage districts along its lines, says that the 
only benefit which the railroad can receive is such as will decrease 
the cost of maintaining the structures. The fact that there may be 
continuous moisture or standing water on the right of way does not 
imply that there will be any benefit to the railroad after the water 
is removed. 

We do not find any appreciable benefit in lowering the water table below 
about 3 feet from the rail. Underground drains, therefore which do not 
carry surface water except as it percolates into the ground very rarely 
result in any benefit to the railroad structure. In general, of course, open 
ditches, channel rectification, and that class of improvements which facilitate 
the flow of surface water are likely to have more beneficial results, although in 
these cases there is benefit in only a portion of the improvements. Where the 
railroad track is well above any highwater mark and has provided sufficient 
bridge openings any rectification of channels is ordinarily of no benefit. 
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The courts have often been called upon to decide railroad assess- 
ments, but they have generally been more concerned in determining 
the equitableness of the amount so assessed than they have in defin- 
ing the elements of benefit. Some decisions, however, specify some 
elements of railroad benefits as properly considered by the assessing 
board. A few will be quoted at some length because of the light 
they throw on this question. | 

An interesting decision is found in Chicago & North Western 
Railroad wv. Board of Supervisors of Hamilton County, 153 N. W. 
110; 171 Iowa 741. This was the appeal of a suit by the railroad 
company asking a reduction of its assessment of $1,500. The trial 
court had reduced this to $800. The railroad company contended 
that its right of way would not be benefited by the drainage and 
ought not to be assessed or, if chargeable, $1,500 was out of propor- 
tion to the benefits. Engineers in the employ of the railroad com- 
pany testified that the drainage of ponds and surface water from 
the right of way was of no advantage to the railroad. The Supreme 
Court characterized this testimony as a statement so radical and 
contrary to the teachings of human observation and experience in 
general that the court was justified in refusing to be guided thereby. 
The court said in part: 

In the court below and in this court the board of supervisors adopted the 
theory that the benefits of the drainage to the railway are to be ascertained 
by reference to the greater ease and lessened expense of maintaining the 
way, the greater permanence and security of the fills and embankments, the 
increased life of ties, posts, and other wooden material, the opportunity 
afforded the railroad company to substitute pipe for trestles, and thereby give 
its track a safer foundation with decreased outlay for upkeep, and other things 
of that nature. There was evidence also tending in some degree to show the 
difference which the changed conditions would make in the expense of main- 
taining the road and right of way. That these conditions, so far as they are 
found to exist. do afford a foundation for a fair estimate of the benefits, is a 
reasonable conclusion. That there are still other conditions which in a proper 
ease may be considered in estimating such benefits is, no doubt, true; for 
example, the benefit to the right of way as a mere matter of acreage without 
special reference to the present use being made of it. See Railroad Co. v. 
Centerville, 153 N. W. 106, decided at this term of court. If the property of a 
railroad company were being subjected to a complete and itemized valuation 

to aseertnain a basis upon which to regulate its schedules of rates, it would 
naturally and properly insist that its right of way be estimated upon the 
present value of the lands so occupied. for it could not reproduce its road at 
the present time except on the basis of present land values. and. if so, then 
it would seem that the improvements which clearly tend to inerease such value 

is a tangible benefit to the company and its property. 

The same court in Chicago Great Western Railway Co. v. Board 
of Supervisors of Dubuque County, 176 Towa 690: 158 N. W. 553. 
pointed out what are some of the elements properly to be considered 
in assessing railroad benefits, in a particular case, as follows: 

Some of the resulting benefits to the company were the removal of the 
stagnant water standing in the swamp: the improvement left the right of way 
and surrounding country free from water, thus making a drier and better 
roadbed: the water was carried off more quickly in case of floods, thus pre- 
venting washouts of the tracks; defendant was permitted to remove the ditch 
from off the right of way, thus giving the railroad the use of its entire 80 
feet, as well as the expense of constructing and maintaining the nine private 
crossing bridges, referred to by the appellant. Furthermore, the present 

bridges take the place of these nine former bridges maintained by the railroad 

company. The present bridges are on the right of way of the drainage dis- 
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trict and over the drainage ditches, and are built and maintained by the drain-. 

age district. 

An interesting case which shows the necessity of proper methods, 
is found in Oregon-Washington Railroad & Navigation Co. ». 
Board of Commissioners of Yakima County, et al., 175 Pac. 37. In 
this case a drainage district was organized to drain away surplus 
water from lands which had become alkaline because of such excess 
water. The total cost of the drainage work was $15,415. and of 
this amount $490 was assessed against the railroad company. There 
were 4 miles of right of way in the district, with an area of 53.1 
acres, as compared with the total acreage of 8,000 for the entire 
district. The court said, in part: 

Figured as acreage, the assessment of appellant’s right of way is about five 
times greater than the assessment of adjoining property. It is admitted that 
the land of the railroad company is the same as other land in the community, 
and that the commissioners had a very definite idea that out of the whole cost 
of the improvement appellant should pay about the sum of $500. The assess- 
ment is justified by counsel, although it is questionable whether the com- 
missioners had all that is now advanced in mind, for they frankly admit that 
before proceeding to the levy an arbitrary sum was agreed upon to be assessed 
against the appellant. But. if an assessment can be sustained in reason, we 
take it that it will not be rejected for this account. It is now said that the 
commissioners found that the drainage tended to lower the general water level 
in the drainage district and in the vicinity of appellant’s road, thus contributing 
to the solidity and safety of the roadbed and the effective life of the ties, thus 
lessening the cost of maintenance; that it protected the road in a material 
degree from damage by floods and high water, which were likely to occur; that 
it dried up and made passable the county roads in the vicinity of appellant’s 
line, thus making it more accessible to patrons of its road; and that it re- 
claimed much agricultural land in the vicinity of the road, which but for the 
drainage would have remained fallow, thus contributing to the benefit of the 
road by an increase of its business. But these reasons are not enough to 
sustain an assessment of the property of the appellant over that of other lands 
and other business within the limits of the district. While we recognize that 
some property may be benefited to a greater extent than other property, the 
benefit must be sustained upon reasonable grounds. 

Some of the reasons urged for sustaining the greater assessment of ap- 
pellant’s property may be called special benefits, while others are as clearly 
general benefits. One of the things urged as a special benefit is that the drain- 
age will contribute to the solidity and safety of the road, and add to the life 
of the ties, and lessen the cost of maintenance; but, if the commission has 
acted upon that assumption, it is hardly borne out by the record. for the road 
is upon a grade elevated above the surface of the surrounding country, has 
been in no way impaired by existing conditions, and the greater preponderance 
of the testimony is that there has been no extra expense of maintenance by 
reason of the need of drainage to the adjacent agricultural lands, which have 
been alkalied by reason of the raising of the water table in that vicinity. In the 
light of the testimony, this condition ceases to be a reason, and becomes only an 
unsustained theory. That the drainage would protect the road in a material 
degree from damage by floods and high water is called a special benefit, but 
this is a benefit common to all the property in the district. We may grant that 
an assessment should be sustained upon this benefit, but it does not follow that 
it should be laid with heavier hand upon appellant’s property than upon other 
property. 

The other reasons urged, that the drainage will dry up and make the country 
roads in the vicinity more accessible, so that the patrons of appellant’s road 
may more conveniently patronize it, is a general, and not a special benefit: for, 
if the drainage will make the roads more accessible, so that more business will 
follow, it will make the roads more available to the patrons of the road, and 
make it possible for them to haul their products more cheaply and conveniently 
than they would be able to do if the work were left undone. * * #* 
We think. therefore, that the only special benefits are as noted, and that 

they are the same in kind as the special benefits occurring to the other prop- 
erty. * * * It can not be denied that there is a benefit to all of the property 
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that will sustain an assessment; but, if the district would put a greater burden 
upon one property over another, it must disclose some benefit different in 
character and special to the property which is made subject to the greater 
burden. 

It seems clear that the basis for a high assessment upon any kind 
of property may be a benefit which is not necessarily “ different in 
character and special to the property which is made subject to a 
greater burden,” but a benefit depending on the use made of the 
property and differing only in degree from the benefits accruing to 
other classes of property. 

ELEMENTS OF RAILROAD BENEFITS. 

In determining the elements of railroad benefits it should be borne 
in mind that the best that can be hoped for is a crude approximation 
of the real benefits, and that it is useless to assert that benefits exist 
which can not be established in court. In fairness both to the drain- 
age district and to the railroad, the following elements should be 
considered in the general case, while still others may be present in 
individual cases. 

DECREASED, MAINTENANCE. 

Prevention of flood damage——Where this item is present it is 
usually the largest in amount and the easiest to evaluate. All rail- 
roads keep an account of their losses and extraordinary expenses 
caused by floods, and if the improvement be designed to prevent 
all floods, thus saving all such losses, the benefit to accrue would be 
the average yearly loss capitalized at a fair rate of interest; how- 
ever, as few drainage improvements are designed to prevent the 
largest possible flood but merely to reduce its height or shorten its 
duration, it is not usually just to consider all the railroad’s flood 
losses saved. If during the time covered by the flood damage rec- 
ords, the railroad has made improvements which have served to 
reduce flood damage it should be given credit for the benefit arising 
from such improvement. As has been said, such benefit is not the 
cost of the work, but the capitalized annual saving. 
Removal of surface water from the right of way.—This element 

of benefit is not susceptible of such ready evaluation as is the pre- 
vious one. Railroad companies declare that their books do not show 
a decrease in maintenance charges when standing water is removed 
from the right of way. One reason for this is that maintenance costs 
are kept for the section as the smallest unit. A section is seldom 
less than 4 or 5 miles in length, a part of which may have standing 
water along the right of way and another part be thoroughly 
drained. There is no way to divide the costs of work done on the 
section as between wet and dry portions. Attempts to compare costs 
of maintenance of sections in low swampy country with costs in high 
and well drained country have been unsatisfactory, as manifestly 
other factors than the mere presence or absence of water are involved 
in such a comparison. 

It seems reasonable to expect that water standing against an em- 
bankment for considerable periods, say within 4 feet of the base of 
rail, will tend to permeate the fill and render it soft, unstable, and 
more or less dangerous; and that this condition must be met by an 
increased maintenance expenditure on the track so affected. If this 
be admitted, it follows that the removal of the standing water will 
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confer a benefit upon the railroad. If the water does not stand 
within 4 feet of the base of rail, the benefit from drainage is ap- 
preciably decreased. 

Decreasing the number or length of trestles and bridges.—When- 
ever such a benefit exists, it can be readily computed. The amount 
should be the capitalized annual savings in maintenance less the cost 
of making fills to replace the trestles or bridges. 

Care must be taken that the improvement has a capacity at least 
equal to that for which the railroad company would ordinarily make 
provision. Drainage ditches can seldom take care of the largest 
possible flood, but neither can railroad bridges. Cases will be found 
where the railroad company is Maintaining a greater trestle opening 
than is needed under undrained conditions, and then, of course, the 
computation of savings to the railroad should be based on the open- 
ing required by the unimproved conditions rather than on the actual 
length of trestle or bridge. 

INCREASED EFFICIENCY. 

In addition to the effects already considered, drainage improve- 
ments may benefit the railroads by giving greater security to traffic 
and better train service because of decreased danger of derailments 
due to soft track. ‘These benefits are indefinite as to amount and of 
much less importance than those directly decreasing maintenance 
costs. 

Of elements affecting both decreased maintenance costs and in- 
creased efficiency, the only ones which can be readily evaluated are 
flood protection and decreased length of trestles and bridges. There 
are few or no data in regard to the value of the other elements, and 
what there are would be valuable only in specific cases. Assessors 
whose duty it is to fix the amount of such benefits should make care- 
ful inspection of the railroad property affected and secure all evi- 
dence obtainable from the company’s books, engineers, and section 
crews, as well as from others familiar with the conditions and should 
settle upon such an amount as the facts in the case render reasonable 
and just. In practice, the benefit assessment for all elements, except 
flood protection and decreased length of trestles and bridges, ranges 
from $100 to $1,000 per mile, not many exceeding $500. Since farm 
lands pay but a certain proportion of the full amount of the benefits 
they receive, the same proportion must be used in the case of railroad 
benefits. 

The question of railroad assessments 1s well summed up by the 
Supreme Court of Lowa in Chicago & North Western Railway Co. wv. 
Board of Supervisors of Hamilton County, et al. 162 N. W. 868. The 
court said in part: 

It may be admitted that in dealing with a railroad right of way or other 
similar property, it is practically impossible for any assessing officer to analyze 
his estimate of values or benefits and name a specific sum of money as repre- 
senting the beneficial result of any one feature of the improvement, and this 
fact renders it a favorite topic for the purposes of cross-examination by coun- 
sel attacking such assessments. But the advantage so gained is apparent only. 
The assessment of benefits in such cases is but one of the frequent occasions 
in the administration of justice, where the jury or other body charged with the 
duty of estimating values is authorized to take into consideration all the facts 
and circumstances shown and make its own estimate, and the court will not 
overrule or interfere with it unless it be so plainly without foundation or 
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so extravagant as to demonstrate that it has been dictated by ignorance, pas- 
sion, or prejudice. 

EXAMPLES OF RAILROAD ASSESSMENTS. 

The following examples of railroad assessments are given, not as 
illustrating the proper methods to be used or giving authoritative 
values for the elements considered, but only as showing some methods. 

The method used in an Iowa case by a drainage engineer in 1910 
was as follows: 

There were 2,093 feet of wood trestles and ahout 400 feet of steel bridges 
on the three lines of track in the river bottoms where the flat lands were 
nearly a mile wide. It was agreed by the attorneys that the ditch 24 to 30 

feet wide and 10 feet deep would in the course of five years erode the rich 
alluvial soil so that it would be as large as the river, 100 feet wide and 12 

to 14 feet deep, thus requiring the construction of three new steel bridges 100 
to 200 feet long. When the ditch reached this condition, being upon line with 
and joining the old stream, the two channels would care for 2}? times the quan- 
tity of water that the old river with its more tortuous channel had earried. 
This trestle work would cost about $8 per lineal foot, and last eight years. 
Hence it had a maintenance charge of $1 per foot per annum. The cost of a 
modern heavy-traffic trestle of this height would be $14 or $15 per lineal foot. 
The annual saving then to the railroad for maintenance charges was 1,650 times 
$1 or $1,650, or for eight years, $13,200. As an offset to this benefit there was 
an earth fill to make, estimated to cost $4,870. 

As under the laws of Iowa railroad companies are required to remove struc- 
tures, construct the ditch across the right of way, and restore their own bridges, 
no attention was paid to the cost of erecting the three new steel bridges. The 
cost of the work to be done, $4,870, deducted from $13,200 leaves a net saving to 
the railroad company of $8,330. The betterment of the track running through 
the river bottoms by reason of the better drainage of the roadbed was reckoned 
at $1 per 100 feet of track, in round numbers making $265 per annum for this 
type of benefit. This added to $8,330 divided by 8, or $1,041.25 makes a total 
annual saving of $1,806.25. This amount capitalized at 44 per cent amounts 
to $29,028, the actual benefits to the railroad company. The assessments are 
never as great as the benefits, and the railroad companies paid about three- 
fifths of this amount. 

In a recent (1919) case in Kansas, the engineer for the district 
based his assessment on the reduced maintenance charges. 

The annual maintenance cost per mile of the track within the district was 
taken at S800; of this 60 per cent was considered attributable to flood condi- 
tions affecting track in poor condition, which will be fully benefited, for main 
line track; and 20 per cent for branch line track. Low excess cost for main line 
track fully benefited was taken as 30 per cent, and for branch line track 10 per 
cent . The estimated decreased maintenance on this basis was capitalized at 5 
per cent, making a benefit assessment of $71,552. The railroad company con- 
tended that the assessment was out of proportion to the benefits in view of 
the track raising, rock ballasting, and general improvement of lines made. Ac- 
cording to the Kansas statute assessments against railroad property must be 
made on the basis of increased operating efficiency and reduced maintenance 
eost; track maintenance made necessary by flood shall be capitalized and form 
the basis for the assessment. Records of charges to operating accounts coy- 
ering the years 1912 to 1917, inclusive, show the following expenditures for 

maintenance: 

Within the district: 
Main line—$825.41 per mile; $600.83 per mile exclusive of bridges, trestles, 

and culverts. 
Branch line—$498.58 per mile; $409.60 per mile exclusive of bridges, 

trestles, and culverts. 
Adjoining the district (track through hill country) : 

Main line (section: 5 miles long)—$613.87 per mile exclusive of bridges, 

trestles, and culverts. 
Branch line (section 11.5 miles long)—8$215.80 per mile exclusive of 

bridges, trestles, and culverts. 
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Entire line: 
Main line (316.75 miles )—%729.50 per mile exclusive of bridges, trestles, and 

culverts. 
Branch line (131 miles) —%$464 per mile exclusive of bridges, trestles, and 

culverts. 

The foregoing figures show that track maintenance within the dis- 
trict is not higher than the average for the track included on the 
main line; the branch line even showing a lower figure for the track 
within the district. 

Flood damage records kept for track within the district show the 
following: 

Mainline | Branchline 
Year. (5.67 miles). (7.2 miles).| Total 

FL. a see ec etl Po Seen he AT he Dt a a eae the Se $0. 00 $100. 00 $100. 00 
i) ips a3 5522228 Tg er eee ee ee ee Pe ea eS SA ere 204. 00 0. 00 204. 00 
Lote 223 1S Sea eee Gee noe ee ee ee 930. 00 50. 00 980. 00 
lds Lie Be’ 0 2S Te Be SB coe BEE OO ER a8 OSS ee nr 0. 00 0. 00 0. 00 
ree ee emer Se ak, ER Sg es op eicieewegenss 0. 00 0. 00 0. 00 
os 5 oat eet ee Oe bee 0.00 0.00 0.00 
fee Bes ate 66 A SS es ed ee = ee ee ee 0. 00 0. 00 0. 00 
eT at. -. SUE ee ee re ee ee ee eee 0. 00 0. 00 0. 00 
eee ene. oe 7 Sih eo be ae nh 1,195.00 1,613.00 2, 808. 00 
Cob et kde i a en ee ee | ee ey ea ee ee 78. 00 3, 300. 00 3, 378. 00 
Dewics case ce cae: Gee Leet ele ee I ik SARE i eae Rees 0. 00 0. 00 0. 00 
prs meee ey ets ee EPs SEER 2 etre PSs gee oop kG 0. 00 0. 00 0. 00 

Tamasttiyeais. ©). 1111) BYORI GD. 2 IU. 2,407.00 | 5,063.00 7, 470. 00 
A. CED TTEC TNE) GRAS hd 2 EE EE Se SE a Bae Se eee! em ee $200. 58 $421.92 3622. 50 
este Met TaMeL ClTY. Snes Le en as oe Sone ete eee 4,011. 60 8, 438. 40 12, 450. 00 
ep anvedeaLia pericent..9.) Ms. bo lg srebeet 2 2 sek -daJae 42 3, 343. 00 7, 032. 00 10, 375. 00 

In the preceding figures it 1s seen that the largest expenditures by 
far occurred in 1915 and 1916, totaling $6,186. The track raising and 
general improvement following this flood damage had for its object 
the avoidance of future expenditures due to floods of similar char- 
acter, and it should be given due consideration in assessing benefits 
against the railroad. Adequate waterway exists beneath the rail- 
road bridges across the three streams, and since railroad lines in the 
district are not of recent construction the roadbed is not affected by 
water standing against the embankment for the short duration of 
flood periods. 
The following table shows the lengths of track submerged and 

above high water duri ing the two flood years, 1909 and 1915, for track 
elevation existing during these years compared with what it would 
be with the present elevation of track. 

| Track elevation 1909- 
915. Track elevation 1919. 

| Above high Sub- —s Above high Sub- 
| water. | merged. | water. merged. 
tM Sts a Pe sos nit dss | ee 

Flood of 1909: Miles. Miles. Miles. Miles. 
isiewe Weve esis ot 82 5 cite Sn ee ey 2 on) oe 0.71 4. 84 1.17 | 4.38 
rTP HMO meee Me ert Sie se tote nee cn ete ible a Deo" 2521 5.13 

atol.. 3:_\: Rea sires tL ak bs ot tak it. es 2. 48 | 10. 41 3.38 9.51 
—__—. a | a 

Flood of 1915 
LED Ti Re aig ikea ae [pai ae all Tine ee eer eran | 2.34 | Sek 4. 27 1. 28 
LORS LAER: Ba 79 aR oY ¢ £0 2 eee ee eee 3.86 | 3. 48 6. 21 1.13 
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Considering the 1915 flood, with the present elevation of track 
2.41 miles of track would have been submerged as against 6.69, a 
reduction of 4.28 miles, or 64 per cent. This ] percentage applied to 
flood damages for the years 1907 and 1918 reduces the total from 
$7,470 to $2,689.20, and the average yearly damage to $224.10; capi- 
talizing this amount at 5 per cent would give S4 482 as the proper 
assessment on the basis of complete protection for the railroad, as 
compared with one made by the district engineer of $72,552. 

RAILROAD DAMAGES. 

A railroad company, should its property be injured, is entitled to 
damages in the amount of the injury the same as any other land- 
owner. ‘The several State drainage laws specify who shall determine 
damages, and the same body generally fixes the amount of damages 
suffered by all kinds of property. The usual damages claimed by a 
railroad company are those incurred in rebuilding old br idges or in 
building new ones, the costs of opening bridges and tracks to allow 
the construction of the improvement, and the cost of enlarging the 
channel of a stream or building drains across the right of way, if that 
work is done by the railroad company. There may be other items 
of damage, especially in districts where the improvements include 
channel rectification or levee construction. 

Concerning the first item, that of damages due to building or re- 
building bridges over drainage district ditches, there is a marked dif- 
ference in the various State laws. Some States (California, Colo- 
rado, Mississippi (Alcorn Act), Nebraska, Montana, Utah, Virginia, 
Wisconsin, and Wyoming) specify that the expense of adapting 
railroad bridges to the improvement shall be borne by the drainage 
district; but other States specify that such necessary expenses shall 
be borne by the railroad company and shall not be considered as an 
item of damage. The drainage law of Alabama says that where the 
bridge opening is over a natural watercourse the expense shall be 
borne by the railroad company, but where the opening required is not 
over a natural watercourse the dr: ainage district shall pay the costs. 
The Michigan drainage law requires that the railroads make and 
maintain necessary openings in the roadbed required by drainage 
improvements, and build and maintain suitable culverts upon the 
serving of a prescribed notice. In passing upon this requirement the 
Michigan Supreme Court in Chicago & Grand Trunk Railroad w. 
Chappel, 124 Mich. 72, held that this section of the law manifested 
an intent of the legislature to require the railroad company to make 
such improv ements without compensation, and that therefore this 
section of the law was ana gs = This decision was confirmed 
in Pere Marquette Railway Co. v. Weilman, 157 Mich. 702. 

The weight of judicial author ie seems to require that the railroads 
build and maintain suitable openings over natural watercourses to 
keep pace with the drainage development of the country in the same 
way that they are required to build street and road crossings when 
the commercial development of the community makes such crossings 
necessary. There are many court decisions supporting this proposi- 
tion of which the following are often cited: Chicago, Burnet & 
Quincy Railroad Co. v. The People, 212, Il. 103, and 200 U 585; 
Lake Erie & Western Railroad Co. v. Smith, 61 Fed. Rep. 885; Cooke 
v. Railroad, 133 Mass. 185: New Ofisins Gas Light Co. ». Drainage 
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Commission, 197 U. S. 453; Chicago, Burlington & Quincy Railroad 
Co. v. Board of Supervisors Appanoose County, Iowa, 104 C. C. A. 
573; 182 Fed. Rep. 291. f 
When a drain is so located that it does not follow the natural chan- 

nel where it is crossed by a railroad some decisions hold that the cost 
of the new bridge should be borne by the drainage district. See 
Indian Creek Drainage District No. 2. v. Chicago, Baltimore and 
Ohio Railroad Co., 295 Ill. 839; 129 N. E. 105. But the Supreme 
Court of the United States in Lake Shore & Michigan Southern 
Railroad Co. v. Clough, 242 U. S. 375, held that where the Little 
Calumet River was diverted from its natural channel and carried 
through a ridge into Lake Michigan, the railroads which were located 
on the ridge must pay the cost of the new bridges. Under this deci- 
sion the responsibility of railroads for the costs of bridges over 
ditches not in the natural watercourse seems to depend upon the terms 
of the charters under which the railroads are operating. 

In case water is diverted from other watersheds into a natural 
watercourse, thus placing an additional burden on the railroad com- 
pany for bridging, there is ground for belief that the railroad com- 
pany can not be compelled to enlarge or lengthen its bridges to ac- 
commodate such increased flow without compensation. See People 
”. Chicago & Eastern Lllinois Railroad Co. 262 Ill. 492, 104 N. E. 
831. It 1s probable that the rights of the railroads in such cases de- 
pend on the provisicns of their charters as in the preceding discus- 
sion. 

Concerning the second item of damages—damage due to opening 
bridges and tracks to allow the passage of dredge boats or to other- 
wise facilitate the work of constructing the drainage improvement— 
authorities generally agree that such costs should be paid by the 
drainage district, and the laws of most of the States so provide. The 
amount of such damage is usually the actual cost of opening the 
tracks or other work, determined after the event. Such damages 
are usually paid in cash. 

The third item, the construction of the drainage channel across 
the right of way which some States require shall be done by the rail- 
road company, is not open to much question. Where the statute re- 
quires the railroad company to do this work it generally specifies 
that the amount to be paid is the actual cost to the district of doing 
the same amount of work. 

In some jurisdictions the courts have held that the railroad is en- 
titled to damages for the use of its right of way for district use 
where such drains or ditches do not follow a natural watercourse. 
There seems to be little question as to the power of the drainage 
district to condemn such portions of the right of way when the 
drains or ditches will not interfere with the use of the right of way 
for railroad purposes, either present or future. In Steele v. Empsen, 
41 N. E. 822, the Supreme Court of Indiana said, in part: 

It is claimed by appellant that the ditch is partly located on the right of way 
of the Ohio & Mississippi Railway Co., and that such location is not authorized, 
for the reason that property once taken and appropriated to one public use can 
not again be appropriated to another public use, citing City of Valparaiso v. 
Chicago & Grand Trunk Railway Co., 123 Ind. 467, 24 N. E. 249. The rule 
urged by appellant only applies when the second public use would naturally 
injure or destroy the uses for which such right of way was employed, and when 
the same could not exist without impairing the first uses. 
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In an Ohio case, Lake Erie & Western Railroad v. Hancock Co., 
63 Ohio St. 23; 57 N. E. 1009, the court held that the location and 
construction of a public ditch across or upon the right of way of a 
railroad company, though the ditch be constructed of tiling and be- 
neath the sur face, was an appropriation of the company’s property 
which entitled it to compensation for the value of the interest so 
taken. 

In conclusion, it may be said that it is impossible to give a stand- 
ard rule with regard to damages to railroads. Each district must 
be guided by the law under which it is organized and by the court 
decisions construing that law. The amounts to be allowed for the 
various items of damages can usually be readily estimated. 

HIGHWAY ASSESSMENTS. 

The assessment of benefits to highways is analagous to the assess- 
ment of benefits to railroads and, in fact, the same methods of assess- 
ment are prescribed by all State drainage laws. The laws of most 
States provide that highways shall be assessed according to the 
benefits due to decreased maintenance charges and _ increased 
efficiency. Arkansas specifies that highways shall be assessed in the 
same manner as farm lands, which is also the requirement for rail- 
road assessments. 

In practice, assessments of benefits to highways are determined in 
about the same manner as are railroad benefits. In some cases, the 
lands included in the highway are assessed at the rate per acre 
of adjoining farm lands, intensified two to five times. The general 
rule, however, 1s to determine the difference in the maintenance cost 
of the road before and after drainage, which amount, capitalized. 
is assumed to be the amount of benefit the highway receives. 

Bearing in mind the discussion under railroad assessments, the 
benefits to be considered would seem to be those resulting from phy si- 
cal betterment due, as in the case of railroad assessments, to decreased 
maintenance charges and increased efficiency. 

In the case of highway s, decreased maintenance charges are made 
up almost entirely of savings in the repairs to the road itself, as it is 
seldom possible to decrease the size or length of highway bridges. 
The amount of such savings is very hard to determine, for, while 
it may be found by comparing the amounts spent on the undrained 
road with the maintenance charges on similar stretches of highway 
on well-drained ground, very little reliable data of+ such costs are 
available. Certain difficulties are always present when such a com- 
parison is attempted, as, for instance, the different density and 
character of traffic, different soil conditions, different standards of 
maintenance and efficiency between the stretches compared, and the 
great dearth of cost data on maintenance work for all types of roads. 
However, whatever cost data have been compiled are public property, 
and for that reason are somewhat more available than are similar 
data pertaining to railroads. W ras such savings can be determined, 
the benefit due to this cause will be the capitalized amount of the 
annual savings. 

Increased efficiency means making the road better to travel over. 
There is some question as to whether this is a special or a general 
benefit and whether, when assessments have been levied against 
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individual tracts because of increased accessibility, an assessment 
should be placed against the road for the same benefit. The cir- 
cumstances in each case will determine whether such a benefit should 
be considered. Such benefits are always somewhat speculative and 
are rarely of large amount. The amount depends on the saving of 
tractive effort and of time in hauling along the effected stretch of 
highway. The ton-mile is theoretically the unit of computation, 
and the amount of benefit depends on the amount and kind of traffic. 
A rough traffic census will give the cost of hauling over the un- 
drained road, which should be compared with the cost on a similar 
stretch of the same type of road drained either artificially or 
naturally. The difference in cost of hauling, multiplied by the ex- 
pected volume of traffic per year, will give the annual saving, and 
this amount capitalized will give the benefit due to incr eased 
efficiency. 

Care should be taken to value correctly the traffic on a road which 
is avoided and left untraveled because of its undrained condition. 
It is proper to figure the traffic of the drained road at a reasonable 
estimate of what it will be when the drainage work is completed 
rather than what it is at present. The time allowed for prospective 
traffic to develop must however be limited so that no other factors 
than drainage will be responsible for the increased traffic. In some 
cases there is also another element of benefit that should be consid- 
ered under this head, which arises when drainage makes possible the 
construction of a hard-surface road while it is not practicable under 
the undrained conditions. In a district where the road has not yet 
been built the benefit would be the difference in the cost of building 
before and after the construction of the drainage improvement. 

In some cases where tile drains are constructed by the drainage 
district, surface inlets are built at the points where the drain crosses 
the highways, and the cost of these catch basins is added to the high- 
way assessment. This practice is probably fair in Lowa, where bene- 
fits are not assessed but the cost divided among the landowners; but in 
States where assessments are based upon benefits this practice is un- 
just. If the highway has been assessed for the benefits of complete 
drainage and surface inlets or catch basins are necessary to give 
complete drainage to the road such an additional charge should not 
be made. 

Whatever the amount decided upon by the board of assessors as 
the benefits due to both the decreased maintenance and increased ef- 
ficiency of the highway, the ratio between the amount of the benefit 
and the amount of the assessment must be the same as in the case of 
farm lands and railroads. 
On the question of building and maintaining highway bridges over 

drainage ditches we find that the laws of various States differ as to 
whether the drainage district or the county shall be responsible for 
the expense. The majority of State drainage laws provide that 
necessary highway bridges shall be built and maintained by the 
drainage district. North Carolina and North Dakota specify that 
while the dr ainage district shall build the bridges the county or town- 
ship shall maintain them. Illinois, Iowa, ‘Mississippi. Nevada, 
Tennessee, and West Virginia specify that the county shall build 
and maintain the bridges over drainage ditches. There are many 
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court decisions bearing on this point, but they are not all of the same 
tenor. The common-law rule was that “ordinarily it was the duty 
of the county to erect and repair bridges, but where a highway was 
crossed or cut for any purpose by other than highway authorities 
it was the duty of those interfering with the road to restore the 
same.” This rule seems to have been « quite generally followed by our 
courts, especially where the crossing was not over a natural water- 
course. As in all other disputed points, each district must be guided 
in this matter by the advice of its attorneys. 

ASSESSMENT OF IRRIGATION CANALS. 

Irrigation enterprises are of many kinds and the nature of the 
proprietorship is so varied that the application of the basic principles 
must be worked out for each case. In general the fundamental 
factors of special benefits, relief from responsibility, increased effi- 
ciency and decreased maintenance will apply. 

ASSESSMENTS WITHOUT USUAL BENEFITS. 

There are some cases in which assessments not based upon actual 
benefits as ordinarily understood can be levied. 

One of these is where the organization of a proposed drainage 
district is abandoned. In some States the expenses so incurred may 
be prorated against all of the lands in the district, while in other 
States such expenses are paid by the petitioners. Also, a preliminary 
tax levied by a drainage district for the purpose of paying the ex- 
penses of ascertaining ‘the best methods of reclamation need not be 
based on special benefits accruing from the completed work. 

DAMAGES TO AGRICULTURAL LANDS. 

If the drainage district authorities, in exercising the power of 
eminent domain in the discharge of the duties imposed upon them, 
injure any property, through necessity and not negligence, the prop- 
erty owners affected are entitled to adequate compensation for such 
injury or taking of property. Such compensation must come from 
the drainage district, but if the i injury arises from negligence on the 
part of the drainage officials, they and not the district, are re- 
sponsible. However, when the police power is being used and certain 
damages are inflicted, the courts of some States have held that the 
district, or it agents, is not responsible. This is because the public 
good secured through the exercise of the police power by a govern- 
mental agency 1S considered to be paramount to any injury to in- 
dividuals caused by the improvement. This discussion is limited 
to those damages which, generally, must be considered in organizing 
a district and which are “generally held to fall under the power of 
eminent domain. 

All States have made provision for the determination and payment 
of such damages. ‘The usual practice is for the property owner to 
claim such damages as he thinks he is entitled to, and this claim is 
acted upon by a board, usually the same board which assesses 
the benefits. This board fixes the amount of damages which 
seems just and reports its findings to the proper author ity by whom 
the report is subject to review. In appeals from the award of 
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damages the appellant is usually entitled to a trial before a jury 
which is not the case in all jurisdictions in appeals from benefit 
assessments. The statutes of many States provide that a failure to 
claim damages within the appointed time constitutes a waiver of the 
claimant’s rights. 

Benefits and damages, although fixed by the same board, should 
be determined and reported separately. This is required by the 
drainage laws of many States and should be the law everywhere. 
Benefits and damages are separate matters and can be determined 
with more certainty by considering them separately than by attempt- 
ing to estimate their combined effect upon the property. 

All property is entitled to compensation for injuries inflicted upon 
it by a drainage district. Farm lands, city lots, and railroads are 
generally held to be susceptible to damage. In the case of Aldrich 
v. Payne, 106 Iowa, 461; 76 N. W. 812, it was held that a town which 
owns the fee in its streets is entitled to recover compensation as an 
individual for injury thereto by the construction of a county drain 
through them. 

The measure of the amount of damage to be awarded is the differ- 
ence between the market value of the property before and immedi- 
ately after the construction of the improvement. This includes the 
value of land taken and the amount of the consequential damages, 
if any. No consideration should be given to benefits derived from 
the improvement which causes the injury. 

The most common element of damage is that due to the taking of 
land for the improvement. Where the improvement consists of a 
tile drain no damages from this cause will obtain; neither can injury 
be shown where an open ditch is constructed in a natural witer- 
course. In the case of an open ditch not in a natural watercourse 
the first thing to do is to fix upon the width of the strip of land to 
be taken for the ditch. The usual practice is to consider it the width 
of the ditch, although, where considerable earth has to be put in the 
spoil banks, this question is more complicated. Where spoil banks 
are composed only of earth, it is sometimes advisable to pay rent 
for the ground they occupy for two or three years, as, by the end 
of that time, they will probably have become so leveled that they 
ean be cultivated and no further injury caused. Where, however, 
the ditch is to be dug through timber land, it is probably more 
equitable to buy the land occupied by the banks as well as by the 
ditch, as timber and earth will be so intermingled in the spoil banks 
that it will be impossible to level them off for some time to come. 
The area to be taken having been decided on, the next point to be 
settled is the price to be paid per acre. This is the market value of 
land in its undrained condition, which is usually a matter of common 
knowledge. 
A second element of injury sometimes present is the disadvantage 

caused by cutting off a portion of a tract of land from the rest by 
an open ditch. Such a ditch may cause two distinct kinds of 
damage; difficulty of access to the isolated lands and difficulty of 
cultivating the sometimes small and irregular fields. For the first 
kind of damages, compensation is usually made in allowing a sum 
sufficient to build and maintain a bridge or by binding the district 
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to build and maintain such a bridge. The second is of an intangible — 
sort, as it depends on the size and shape of the fields divided by the — 
ditch and the use made of them. Small and irregular fields are not 
a great disadvantage on a truck farm but a serious inconvenience 
to a farmer using machinery. Experience has shown that in a short 
time landowners along a large ditch will adjust their boundary lines 
by sales and trades to the line of the ditch. While this may properly 
affect the amount of damages awarded, it should not be a con- 
trolling factor, for the drainage district can not compel a man to 
trade or sell part of his property to retrieve injury to the whole. 
The location of a ditch in relation to property lines should receive 
a great deal of thought from drainage engineers. A ditch when 
once constructed can not readily be moved, and hence it should be 
so located as to damage lands through which it runs as little as 
possible, while conforming to principles of engineering design. 

Another element sometimes present is the loss of growing crops 
on lands used by the district or overflowed during construction. 
Sometimes a floating dredge holds back water to flood adjoining 
farm land. In such locations the value of the crop damaged should 
be paid. The district is, however, liable only for damages resulting 
from proper construction, not for any negligence of the drainage 
commissioners or the contractor. 

Another element of damage is where watering places for stock 
are drained or their use made impracticable. In such cases it seems 
just to award an amount sufficient to buy and maintain a windmill 
or, as 1s Sometimes possible in a tile drainage system, to provide a 
watering place by tapping the tile and piping dea tnaws water to a 
watering trough. 

The question whether or not a drainage district should fence its 
right of way sometimes arises when damages are being considered. 
The district is lable for existing fences it destroys and might build 
new ones in heu of paying damages for injured fences, but, in the 
absence of a statutory requirement, a district can not be compelled 
to fence its right of way. 

There may be, in special cases, other items of damage, but those 
mentioned are the common ones. Most of these are tangible and can 
be readily evaluated. The total amount awarded must be equal to 
the difference in market value of the tract before and after the im- 
provement without regard to benefits derived from the improvement. 

In many States, after both damages and assessments based on 
benefits have been determined, they can be set off against each other. 
A number of courts have held that subtracting from the assessment 
for benefit an amount equal to the damages awarded constitutes 
compensation within the meaning of the term as it is used in the Con- 
stitution. Some States do not follow this rule. Nebraska courts 
hold that the landowner must be paid cash for consequential damages 
unless action is taken in court, when excess of benefits above the 
assessment may be offset against consequential damages. A number 
of courts hold that where land is taken it must be paid for, but 
where consequential damages are awarded they may be offset against 
benefits. The courts usually require, where the damages exceed 
benefits or where cash payments are required, that they must be 
paid or provision made for paying before the taking or injuring 
of the land may be begun. 
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The probable amount of damages which will be inflicted must be 
determined before a district can be established. To establish a dis- 
trict it is necessary to show that the total benefits will exceed the 
total costs, and as damages to the property are a part of the costs, 
at times a considerable part, they should be determined at the earli- 
est possible moment, certainly before final order of assessment is 
made. 
When the amount of damages has been agreed upon by all parties 

or fixed by the courts, no further damages arising from the same 
work can be secured unless negligence be shown. Thus the fact that 
trees were so felled in constructing a drain as to damage the owner’s 
remaining land does not give him a right of action tor such dam- 
ages after his damages have been awarded unless the work was 
negligently done. (Beaufort County Lumber Co. v. Drainage Com- 
missioners 94 S. E. 457). But it was decided in Nicholson v. Inlet 
Swamp Drainage District, 117 N. E. 445, that a drainage district, 
whose plans for ditch enlargement allowed insufficient slope to pre- 
vent caving in of the banks, was hable for material deposited on 
plaintiff’s land by an independent contractor while dredging the 
caved-in material from the ditch. In Beschulye v. Elkhorn River 
Drainage District 167 N. W. 730, it was held that the grantor of a 
right of way, releasing the district from all damages from the use 
of lands, may recover damages caused by carelessness or negligence in 
constructing the improvement, as the release relates only to damages 
from proper construction. 

In regard to damages arising after the improvement is completed, 
and caused by extraordinary storms or by defects in the drainage 
system, the Illinois Supreme Court has held in Thompson vw. Hughes, 
121 N. E. 387 (quoting from the syllabus) : 

If drains were constructed properly, with aid of experienced engineers, and 
were such as reasonably prudent men would have built, and no defects had 
come to the commissioners’ knowledge, or could have been discovered by reason- 
able diligence, they were not liable to a property owner for damage from over- 
flow. 

The remedy under some statutes for insufficient drainage is found 
not in damages but by compelling the commissioners to provide suf- 
ficient drainage. This is shown by the decision in the case of Stod- 
dard vw. Keefe et al, (No. 11089, Supreme Court of Illinois, April 
19, 1917), 116 N. E. 193, where the court said in part: 

We have repeatedly held that where the landowners of a district have been 
assessed and taxed for the construction of drains and ditches for their lands 
and the ditches or drains as constructed have proven inadequate for the pur- 
pose for which they were intended, the landowners have a right to require 
the commissioners to adopt and construct a system of drainage which will 
provide main outlets of ample capacity to take care of the waters of the dis- 
trict; also, if the system of drainage adopted is not of sufficient capacity to 
afford proper drainage for all the lands of the district, that the commis- 
sioners may be compelled, by mandamus, to deepen and widen the outlet or 
otherwise improve the same so as to afford adequate drainage for the lands of 
the district if it can be done at a cost not exceeding the benefits accruing to 
the lands in the district. 

METHODS OF MAKING ASSESSMENTS. 

Extensive field investigations which have been carried on for some 
time by the Bureau of Public Roads show that the methods actually 
used in determining assessments may be divided into three general 



52 BULLETIN 1207,:U. S. DEPARTMENT OF AGRICULTURK. 

classes, one called the “percentage” method, one known as the 
“classification” method, and the third which may be called the 
“actual value of the benefits” method. 

The first method recognizes that the amount of benefit to be re- 
ceived by each tract depends upon the physical features which af- 
fect its drainage properties and seeks to evaluate in percentages the 
effect of each one of such features upon the amount of the benefits. 
The second method divides the lands of the district into classes, de- 
pending on the relative amount of benefit received by each. "The 
third method determines the value in dollars and cents of the bene- 
fits conferred and apportions the costs in accordance therewith. 

In some States the statutes prescribe which one of these methods 
shall be used, while in other States the choice of method to be used is 
left to the assessing board. ‘The position of the courts is that while 
the method of determining the actual benefits is the best they will 
not prohibit the use of some other method so long as it seems fair 
and is not in conflict with the statutes. The courts are concerned 
with the relative amount of the assessment rather than with the 
means used to arrive at that amount. The report of the assessors 
is looked upon in much the same way as a verdict of a jury. Some 
courts say that the provisions of the statute in regard to the methods 
to be used are advisory only. So long as the assessment is not un- 
reasonable the courts will not question the methods used by the 
assessors. However, except under exceptional circumstances, and 
then only on the advice of counsel, the assessors should follow the 
wording as well as the spirit of the statutory provisions. 

Each of the three methods is described in some detail in the fol- 
lowing sections. 

THE PERCENTAGE METHOD. 

This method is evidently the invention of an engineer with an 
analytical mind who realized that the benefits derived by any tract 
of land depended upon the conditions affecting the drainage features 
of the land, and sought to evaluate each of the factors going to make 
up those conditions and thus establish a rule for making assessments 
so that in any case the assessments could be found by an application 
of the rule in much the same way that municipal improvement 
assessments are determined by the “ front-foot” rule. It 1s evident 
that the equity of any assessment made by such a rule depends en- 
tirely upon the correctness of the values assigned to each of the fac- 
tors which affect the drainage conditions of the land since these in 
turn determine the benefits. ‘The use of this method is not required 
by any State. 

In most percentage methods the first step is the division of all the 
land into classes according to their need of drainage, and the assign- 
ment of a percentage value to each class. The second step is a fur- 
ther division of the lands according to their proximity to the 1m- 
provement and the assignment of a percentage value to each division. 
Next the value of any extr aordinary benefits, such as increased ease 
of access, special flood protection, or the construction of a drain in 
lieu of an open ditch, is evaluated in dollars and cents. Following 
these steps, the actual assessment is determined by multiplying the 
acreage in each “ need-of-drainage ” class, by the percentage assigned 
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to that class. The result is again multiplied by the percentage fixed 
for its “ proximity ” classification which gives what is called a “ prod- 
uct.” The “products” are all added together. The sum of the 
extraordinary benefits is subtracted from the total cost of the work, 
and the remainder is divided by the sum of the “ products” which 
gives a money value for the unit “ product.” This unit value multi- 
plied by the number of units in each “ product” gives the base assess- 
ment for each tract. The extraordinary benefit assessment, as found 
above, is then added to the base assessment to obtain the total assess- 
ment against each tract. 
Some engineers have elaborated the above system by separating 

the first two factors into their elements with still other percentage 
values, but as the foundation of this system is the value assigned to 
the various factors, these refinements do not make the system any 
more equitable and only add confusing complications. 

The first step, then, in making an assessment by this method is to 
divide the lands into classes according to their condition or need of 
drainage. To do this correctly every physical feature or condition, 
every advantage, either natural, artificial or as a matter of law, 
which affects the drainage of the tract must be considered. The field 
investigations in States using this system showed that it was the 
almost universal custom to divide the lands into four classes, known 
as “swamp,” “ wet,” “low” and “ high.” 

Following this, percentages are assigned to each of the four classes 
and those used, almost without exception, are 100 for “swamp,” 70 
for “ wet,” 30 for “low,” and 5 for “high.” That is, while theore- 
tically each board of assessors fixes its own values for each class, in 
practice the same values are used in many localities with widely 
different drainage conditions. The effect of this evaluation is to 
establish as a fact that “ wet ” land receives 70 per cent of the bene- 
fit received by “swamp ” land, and that “ low ” land receives 30 per 
cent and “high” land 5 per cent of that benefit. This is an arbi- 
trary assumption and is without foundation in fact. It is possible 
that, at some particular time and for some particular lands, this pro- 
portion was correct, but it obviously can not be true for all drainage 
districts at all times. The conditions surrounding each tract in most 
districts vary so greatly that it is impossible to prove that where an 
acre of “swamp” land receives a benefit from drainage of $100, an 
acre of “ wet” land will always receive a benefit of $70 solely be- 
cause it is classified as “ wet” land. In fact, almost every drainage 
engineer can recall drainage districts in which the proper relation 
between the resulting benefits would be more correctly expressed by 
reversing this ratio. 

Again, there must necessarily be a wide variation in the nature of 
the land classified as “swamp,” “ wet,” and “low,” in various dis- 
tricts. In each district the wettest land will naturally be placed in 
the “ swamp” class, with the next wettest in the “ wet ’ class. In one 
district the “ swamp ” land may be land which is always under water 
while in others it may be land which is overflowed at intervals or 
land which is dry enough to produce good crops of hay. How can 
it be established that the relative benefits between these various 
degrees of “ swamp ” land and the various lands called “ wet,” * low,” 
and “high” will always be 100, 70, 30, and 5? It is clear that 
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such a definite unchangeable relation does not exist. In order that 
an equitable assessment may be made under this system it is ab- 
solutely necessary that it be varied for each district by using the 
number of classes indicated by the drainage conditions, which may 
be greater or less than four, and by determining anew the valuation 
to be placed on each class. 

If an equal amount of drainage was furnished for each tract, the 
classification as given above would be all that was required to arrive 
at the assessment. As it usually is impossible to give each tract 
equal drainage it is necessary to make some additions to or sub- 
tractions from this classification. The second subdivision, then, is 
made on the basis of proximity to the improvement, the lands being 
divided into classes according to their distance from the improve- 
ment and certain percentages are assigned to each class. The in- 
vestigations showed that these values varied somewhat according to 
the size of the district and the completeness of the drainage fur- 
nished, but in the great majority of districts examined the percent- 
age values used were as follows: 

Per cent 

Lands flying .on. the improvementi:1.44 a ys pee hy pl fp te 100 

Lands lying } mile from improvement____________ sles 99 ih 
Lands lying + mile from improvement____________ pe 4: “Oe 
Lands lying # mile from improvement__ | EES ENO AAS DL? Wet CRA 

Lands lying 1 mile from improvement ___ weet eae 6 7h 5 

The purpose of this subdivision is to take into account the dis- 
advantage which a tract of land suffers because of being at a dis- 
tance from the outlet provided by the district. This disadvantage 
is always a certain sum of money equal to the cost of the lateral 
drain which is necessary to connect the tract with the district im- 
provement plus a reasonable profit, to be derived from this invest- 
ment. The cost of this lateral drain depends on the distance, on the 
amount of fall available, on the depth of the required lateral drain, 
and on the amount of water to be carried. This cost of the lateral 
drain can be determined in a very few minutes from the information 
usually given on the drainage map of the district. It is safe to say 
that only in a very few instances will the amounts be the same for 
any two tracts in the same district, but investigation has shown that 
the same percentage values are quite generally used in many districts 
with widely different drainage conditions. Again, since this dis- 
advantage is a certain sum of money, the owner is entitled to that 
amount and no more, and this amount is independent of the cost 
of the district improvement, the size of the drainage district, the 
completeness of the protection afforded or the quality of the work 
done by the district. Yet, under this system, the owner whose 
land lies one-half mile from the improvement will receive a 50 per 
cent reduction on his assessment based upon the drainage needs of 
his land and the cost of the work. Now, if the improvement be an 
open ditch and cost $10,000 he will receive a certain reduction, but 
if it be a tile drainage system and cost $50,000 his reduction will 
be five times as great, all other things being equal, while his dis- 
advantage of location remains the same in both cases. There ap- 
pears to be very little foundation in reason for the use of a per- 
centage system in evaluating this disadvantage. The use of the 
same percentage values by so many engineers is due to the fact 



oe. 

\ 
DRAINAGE DISTRICT ASSESSMENTS. 5d 

that it is almost impossible, if not entirely impossible. for anyone 
to determine for himself what these percentages should be for any 
iven district. | 
The third step in fixing the assessments by this method is the 

evaluation of the benefit derived because of extraordinary benefits, 
such as that due to a tile drain crossing a tract of land. The usual 
method of allowing for this benefit was found to be the assessment 
of a sum equal to the cost of laying a 6-inch drain in the same place. 
When used with this system this method is probably as good as 
any that could be used but it does not conform to the theory of 
benefits. There are similar methods of taking care of other extraor- 
dinary benefits. 

To make a just assessment it is necessary that this system be 
modified, in most districts, by the consideration of several important 
factors which appear to have been neglected in many districts. Pos- 
sibly the most important of these is what may be called the “ effect 
of the improvement.” Few drainage improvements are constructed 
large enough to take care of the greatest possible rainfalls. The 
resulting great floods do not affect all of the land in the district 
in the same way nor to the same degree. “Swamp” lands are 
usually the worst sufferers, and in some eases this hazard has proven 
so great that the condition of the “Swamp” lands is little better 
than before the improvement was constructed. Some place in this 
system the probable effect of the improvement should be taken into 
consideration, for data are now generally available which enable 
engineers to predict how often and to what extent the capacity of 
the improvement will be exceeded. 

Similarly, the effectiveness of the outlet should be considered 
since it is not always that a perfect outlet can be obtained. The 
lands at the lower end of the district are usually the ones which 
suffer most from this cause. 

Possibly the greatest objection which can be lodged against this 
method of making assessments is that it is very complicated and 
cumbersome. The evaluation of proportionate benefits in per cents 
and percentages of per cents is very confusing to the ordinary mind. 
All of these quantities are so indefinite and the whole process so com- 
plicated that it is impossible for the commissioners, should they 
desire to make a change in any of these established percentages, to 
know what the effect of such a change will be until after all of the 
field work and computations have been completed. In order to do 
Justice to all, the commissioners should know at all times just what 
they are doing—that is, they should know the effect in dollars and 
cents of any classifications they may make, since the assessment must 
stand upon its equity as shown by its amount in dollars and cents, 
and not in per cents. As a matter of fact, this system is so compli- 
cated that in the general case the board of assessors does not attempt 
to understand it. Investigations show that the general practice is 
for the board and the engineer to go upon the lands and classify 
them according to their need for drainage into the four classes. The 
engineer then takes this classification into his office and using the 
various percentages which are in such general use, after some days 
or weeks spent in figuring, he finally arrives at the assessments as 
they are reported to the court. That is to say, the complications of 
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this system have resulted in the assessments being largely the work of 
the engineer, as the only place where the judgment of the assessors 
is asked or required is in the classification of the lands. A gentle- 
man who has served as a viewer for some 30 districts said that he has 
no idea whatever of the various systems used by any of the engineers 
who had computed the assessments for these various districts. It is 
obvious that no one except a trained mathematician can know very 
much about such a system. So in practice this system becomes largely 
the work of the engineer instead of the whole board of viewers and 
deprives the landholders of the judgment of the whole board to 
which they are entitled. 

The field investigations upon which this bulletin is based failed to 
show that better results were obtained by the use of this complicated 
percentage system than were obtained by more simple methods in 
other sections. 

THE CLASSIFICATION METHOD. 

This method is followed in Delaware, Georgia, Kentucky, Missis- 
sippi, North Carolina, South Carolina, and Virginia, where it is 
required by statute. The statute requirements are very nearly iden- 
tical, being about as follows: 

In the case of drainage, the degree of wetness of the land, its proximity to 
the ditch or natural outlet, and the fertility of the soil, shall be considered in 
determining the amount of benefit it will receive by the construction of the ditch. 
The land benefited shall be separated into five classes. The land receiving the 
highest benefit shall be marked ‘Class A,” that receiving the next highest 
benefit ‘‘ Class B,” that receiving the next highest benefit ‘“ Class C,” that re- 
ceiving the next highest benefit ‘Class D,”’ and that receiving the smallest 
benefit ‘‘ Class E.” The scale of assessment upon the several classes of land re- 
turned by the engineer and viewers shall be in the ratio of 5, 4, 3, 2, and 1; that 
is to say, as often as 5 mills per acre is assessed against the land in ‘‘ Class 
A,” four mills per acre shall be assessed against the land in “ Class B,” three 
mills per acre in “ Class C,’’ 2 mills per acre in “ Class D,’ and 1 mill per acre 
in “Class E.” This shall form the basis of assessment of benefits to the lands 
for drainage purposes. 

The making of an assessment in these States resolves itself into a 
problem of dividing the lands of the district into five classes in 
which the relative benefits shall be as 5, 4, 3, 2, and 1. This isa 
very difficult thing to do, as the boundaries of the various classes 
must be adjusted until this ratio of relative benefits is obtained. 
Naturally, the lands of the district divide themselves into more or 
less distinct classes such as “swamp” or “high,” or may be divided 
by their distance from the improvement, but unless the ratio of 
benefits between these classes is in fact as required by law, the 
boundaries of such classes must be juggled until the ratio is approxt- 
mated. The statutes also give the factors which must be considered 
and although they do not limit the consideration to these factors, in 
practice it was found that these are the only ones generally used. 
It has been pointed out elsewhere in this bulletin that ordinarily 
the fertility of the soil should not be used. In some of these States 
provision is made for the creation of more classes in case the condi- 
tions warrant their use. So long, however, as the statute provides 
and establishes the ratios between the various classes, it is doubtful 
if an increased number of classes will give any relief from the dif_i- 
culties of making just assessments by this method. 
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A further objection to this method lies in the fact that it, like 

the percentage method, is confusing to both viewers and landowners. 

It is impossible for the viewers to know what effect any change they 

may desire to make in the classification of a tract of land will have 

antil after the classification and the computations are completed. If 
the viewers should desire to reduce the assessment of a tract because 
of its distance from the ditch, the only way this can be done is by 
decreasing the class of the land, yet it is impossible for them to tell 
how much in dollars and cents such a reduction will amount to, 
until after the assessment roll is completed. The case is much the 
same with the landowners, for under this system the only informa- 
tion that they have as to the amount of their assessments at the time 
of the final hearing is that there are so many acres in “Class A,” 
so many more in “Class B,” and so on. This is entirely wrong, for 
the landowner is entitled to full knowledge of what the work wiil 
probably cost him, that is, how much his assessment will be in dollars 
and cents, before it too late for him to object’ to his assessment 
should he so desire. 

The fact that there have been comparatively few appeals made 
from the assessments in the States using this method is due more to 
the good judgment exercised by the viewers who have made the 
assessments, or possibly to the difficulty of showing discrimination 
or inequalities under the statute, than to any merit in the system. 

THE ACTUAL VALUE OF THE BENEFITS METHOD. 

The third method which determines the actual values of the bene- 
fits conferred and uses them as a basis for the assessments is pre- 
scribed by law in some fourteen States and is employed in a number 
of others. Briefly, this method determines the increased value of 
the property due to the improvement and levies such a part of the 
total increases as will equal the total cost of the work. While not 
a perfect method, it is to be preferred to all others and its use is 
strongly recommended wherever the statutes do not forbid. 

The strength of this method les in following out the theory of 
special assessments according to benefits, which is the basic principle 
underlying all of our general drainage laws, and followed by the 
courts. Under this principle the assessments must be based upon 
special benefits, which have been defined as benefits so distinct and 
peculiar as to affect the value of the individual tracts. Since the 
measure of the benefit is the increase in value of the land, no more 
logical or direct way of carrying out these principles can be sug- 
gested than the evaluation of the individual benefits in dollars and 
cents and using them as a basis for the assessment. This method 
apportions the costs according to the benefits, while both of the other 
methods apportion the costs according to arbitrary assumptions as 
to the effect of physical properties or conditions surrounding the 
individual tracts upon the relative benefits received by each. It 
evaluates the benefits rather than indefinite quantities, the assumed 
influences of physical conditions on the benefits. 

Since this plan follows the theory of local assessments it must 
develop the facts required by any court to justify a special assess- 
ment. An assessment roll prepared by this method, when introduced 
in court, shows on its face and is prima facie evidence of two things 
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upon which the court must rule. First, that the total benefits will 
exceed the total costs; second, that the individual assessments and 
benefits are in the same ratio as the total costs and total benefits. 
Kvery court, in considering contested assessments, must consider 
both benefits and assessments as evaluated in dollars and cents, as 
that is the only way we can measure value. It is therefore logical 
for assessors to use that medium in determining benefits and assess- 
ments that will be called for when their assessments are questioned 
in court. 

Again, this method is simple and can be readily explained. This 
is an important consideration; for, as has been said, an assessment 
not thoroughly understood by landowners is lable to be attacked, 
and the lack of such understanding may be the cause of large and 
needless expense to the district. Under some methods of apportion- 
ing costs the only information given to the landowner at the time 
of confirming the apportionment besides a statement that benefits 
will exceed costs, is that his land has been classified at “ 76 per cent,” 
or that he has “10 acres in Class A, 20 in Class B,” or the lke. 
The owner requires more information than that, to know whether 
or not the project will be profitable for him, and he is rightfully 
entitled to full information as to both his benefits and assessments 
while there is yet time for him to object to his apportionment, 
should he so desire. Any drainage improvement that should be 
constructed must be able to show a total benefit much greater than 
the total cost, and the profitableness of the undertaking can best be 
shown by reporting actual individual benefits and assessments to 
the landowners, and to the court, at the time the apportionment 
comes up for confirmation. This method presents clearly these 
necessary, fundamental facts. 

This method is theoretically applicable to all drainage districts 
and under all conditions, since every kind and all degrees of special 
benefits affect the value of the property. It is practically applicable 
to many different conditions and is more universal in its application 
than other methods in use. Under some conditions, however, it can 
not be used. The principal one is where the amount of the benefit 
is so small in comparsion with the value of the property that it can 
have no appreciable effect upon the value. Assessments against 
railroads, highways, and municipalities when assessed as a whole, 
fall into this class. There are, also, instances of indirect benefits, 
or of benefits as a matter of law, which belong to this class. These 

exceptions, because of the elements which make them exceptions to 

this method, are likewise exceptions to most other methods of making 
assessments. 

While this method is theoretically almost perfect, its use presents 

some difficulties. To those accustomed to formulas and to the ana- 

lytical determination of benefits, fixing the amount in a lump sum ap- 

pears to be full of dangers. Accustomed to systems which confine 

the judgment of the viewers, they fear that the full play allowed by 

this method will result in inaccuracies. The fact that this method 

has been used successfully for years in several States under a variety 

of conditions, shows that such fears are groundless. Beyond ques- 

tion, the intent of all the statutes is to leave the determination of 

the benefits to the judgment of the assessors, and any method which 
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prevents the exercise of such judgment does not accord with the 
intent of the law. 

There are several ways in which this plan may be worked out, and 
the following brief discussion of one way is given. 

As the first step in the determination of the amount of benefit 
to be received by a tract receiving complete drainage from the pro- 
posed improvement, it will be necessary to determine the value of the 
land before and after drainage is obtained. It is equitable to take 
the market value of the undrained land as a starting point, while 
the value of the land when completely drained is comparable with 
the market value of lands in the vicinity artificially or naturally well 
drained. There are cases where the market value of undrained lands 
should not be used. For example, it is frequently found that where 
the cost of drainage is known the undrained land is held at a spec- 
ulative price equal to the value of the adjoining drained land less 
the cost of drainage, thus including in the price the benefits to be 
derived by drainage. In such cases the value of the undrained 
land may be determined as the value before the drainage movement 
was started, or it may be computed by capitalizing the annual ear ning 
power of the undrained lands. It should be borne in mind that fer- 
tile soils are of more value when undrained than poor soils, so as to 
give the owner credit for any advantage in this respect. The exact 
method to be followed must be determined by the facts and conditions 
in each case. 

In considering lands which are partially drained, either naturally 
or artificially, before the construction of the district improvement, 
if the market value of such lands is not known or is speculative, 
they may be first valued as though undrained and an addition to 
their value made in the amount of the capitalized annual profits 
due to their drainage facilities. 

The value of the reclaimed lands can usually be taken as equal to 
the market value of the adjacent highlands, not including buildings 
or other improvements and bearing in mind that reclaimed bottom 
or swamp lands are often more valuable than adjacent high land. 

In large districts it may be well to establish basic values for dif- 
ferent types of land to make sure that the assessors’ ideas of value 
do not change as their work progresses. Such basic values should 
be changed in considering individual tracts in such manner as con- 
ditions warrant. 

The difference in the value of the land before and after complete 
drainage will generally comprise all benefits which the land will re- 
ceive, including those due to improved agricultural conditions, in- 
creased accessibility, and improved health conditions. 
When the difference in the value of the land before and after com- 

plete drainage has been fixed, reductions will become necessary as it 
usually is not possible to drain completely all land in the district. 
If the land be such that tile drains at regular intervals are necessary 
to give the tract complete drainage, and such tile drainage systems 
are not to be installed by the district, a reduction must be made in 
the benefits. This reduction should be equal to the benefit which will 
result from such additional drains. While the reduction is ordinarily 
based upon the cost of the additional work, it must include a sum 
sufficient to make the total equal to the benefits to be derived from 
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such work. One method of arriving at the reduction is to assume 
that the same ratio exists between cost and benefits of this additional 
work as exists between the cost and benefits of the work to be done by 
the district. Thus, if the total benefits of the district are three times 
the cost of the district improvement, the individual benefits as deter- 
mined for complete drainage should be reduced by a sum equal to 
three times the cost of any work which must be done by the owner 
to secure complete drainage. 1 

In the same way deductions can be computed for the disadvantage 
suffered by a tract which hes at a distance from the outlet furnished 
by the district. 

Where the land is subjected to a hazard due to insufficient size 
of drain or poor outlet, the benefits determined should be reduced by 
an amount based upon the estimated time during which the land will 
be overflowed and the extent of the injuries from such overflow. 

In case a tile drain is laid in an open ditch or natural watercourse 
the additional benefit due to this would be equal to the drained 
value of the newly made land. 

If it is desired to find the amount of additional benefit due to a 
ditch or tile drain crossing a tract of land, the difference in value 
between the completely drained strip and the rest of the tract should 
be determined and added to the benefits found for the entire tract. 
Where there is variation in the porosity of the soils within the dis- 
trict, the width of the strip so drained should be considered as 
that of the most impervious soil. 

If conditions be such that it is advisable to make each lateral or 
other section of the improvement an assessment subdistrict, it can be 
done by apportioning the costs of the subdistrict, plus a proportional 
part of the outlet costs, among the lands affected by the lateral ac- 
cording to their several benefits. 

The following form has been used with success for some years in 
Wisconsin : 

Parcel N62! 223)! “Neon gepes’ (sere ie} Gywner 2.60) hitie 
Township 23241116 2 RRANBe ee Sei iit. Seetions iii ist ites 
Hall to ditch No. !_.51- tie tes gat Thy: feet. 
Acres wet land =... Acres, medium _.___.. ,Aeres; high = 
~ [0 6 aan ebele dats Fay OT ee oa ie ae pita Saale AEs clase apr sets Ye 

Present; value: per- acre of: wet lamdic2 20s trey ebsites 
Improved value per acre of wet Jand__.. oe & 22 ee deep e 
Total improved: value Of wet lang... = 6s 8 ee 
TOCA) Desert VAlQE GL Wet HRC se 2 eg ee eee 
Gross‘ benefits ‘to’ wet land! 22) es oo SE A 
Allow for drains ‘already. constructed ii) 2th Wels siete 
Allow for. OUTIRE 22Gb le ole Be ee si th ee ee 
WANLON: GOT) eae ee a ah ae 
Weer Devicucy TO Wel ia) eee ees ee ee 

Present value per acre of medium land__---_-.  ~-------------+--- 
Improved value per acre of medium land___.-.. |.-._----+-+---~—— 
Total improved value per acre of medium land. _--------------- 
Total present value per acre of medium land_~ ~~-~-~--- er kA 
Gross benefits to medium land__----_--_---~- cL FeLi Ae i Oo sd 
Allow: for,drains ‘alneady , constructed las.) | joe ace bee 
Aliow. for ontlets ott 6h at heen Abe te eee 
100% a 5 35 ae Seine Ade top ere ied Le ee OnE or iui cmth ny: 5 acing et ie Dena 

Special benefits to dry land _-2+--ssibLsin “eset aeseti salt 

Nature of special benefits to dry land..-...__._.. --_---~-_-__--—- 
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SUMMARY. 
Dollars. 

Tr TION TS eOreCL SAI et re ete ee ee 
PeMmUeHeHTS EO MMeOIUM Mane 28 No ee 
preciat Nenenuta to Gry aware. fod 2k! AEE a Le ae 
Additional charge for distance from the outlet. -_-_________ 
Additional charge for tile in place of open 
Oy as epee re ee Bee ae ee ae ee 

Total) ussessed “benefitey 20. Je AO i iad 

DAMAGES. 
Dollars 

Sano tosrois: taken Ory Mam. Giten Ss) ee 
mimere rods (taken tor lateral diven: os re es UR ees 
pauare Pods taken! fomspoll banks! esses) Lt 

ee) a Veo. Or lean LEOMCT 2 ee ark 

Rental value of spoil bank for ~-__~~- PET At ek 
PL LOM NCCT GIRS). SITE Ty i is ee 
PRO MEMTOT TOPOS tees teal A ee ee | | i ea kee 
URES Soy a Sai ala Ea se lr eg ee 

(Porsienliowvenmeess = Obs Thi sO eye Sh. ea 
Maui) darpereus: suru tire wearer i fpoepe te Gl 

REMARKS. 

“Wet land” includes all land not tillable in its present state in any aver- 
age season. 

‘“ Medium land” includes all land which is tillable in any average season, 
but which can not be tilled in a wet Season. ‘ 
“Dry land” includes all land not found in the first two classes but included 

within the drainage district. 
“Present value”? means the actual market value of the land in question 

taken by itself, not its average value as a part of the farm to which it belongs. 
“Improved value”? means the actual market value of the land in question 

taken by itself after the drainage system is completed and the land tile- 
drained and other drainage improvements made as allowed for on the as- 
sessment sheet. 

“Outlet”? means an allowance given to land which is not given an outlet -: 
into the ditches for which the assessment is made. This allowance is equal 
to the cost of constructing a tile drain for that purpose. 

“Additional charge for tile in place of open ditch” is used where the im- 
provement is partly -open ditch and partly tile and is equal in amount to the 
cost of the tile over the cost of the open ditch. 

“Special benefits to dry land” are benefits to health, convenience, and wel- 
fare. In one district (in 1916) these special benefits were assumed to be $1 
per acre. 

The space occupied by the spoil banks is either purchased outright or rented 
for a term, usually two years. The cost of leveling the spoil banks is usually 
allowed in the case of dredged ditches when the land is not purchased. The 
usual allowance for this is 25 cents per linear rod for each bank. 
~The total cost of the work is determined from the engineer’s estimates, 
and such part of the benefits are assessed as will equal the total cost of the 
work. 

This form is useful because it shows on its face many of the 
elements of benefit which must be considered by the commissioners. 
In using such a form, care must be taken to give full consideration 
to those things. which necessarily determine the two values of the 
land, such as the drainage properties of the undrained land and the 
amount of drainage or protection furnished by the district. 

The dividing of the land into classes is a practice to be used with 
caution. If used only to insure that the commissioners’ ideas of 
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land values do not change during the making of the assessment it 
is properly used, but if it tends to avoid individual consideration 
of each tract, which is absolutely necessary to just assessments, its 
use should be discontinued. It probably is good practice for com- 
missioners, early in their work, to distinguish such classes as clearly 
as possible and to use this classification as a basis for further con- 
sideration, modifying it as the physical characteristics, drainage 
features, and protection afforded each individual tract may require. 

In using this form it is assumed that each tract is given complete 
drainage; where such is not the case a deduction equal to the cost 
of completing the drainage is made from the gross benefits. This 
practice does not seem to be entirely correct. The cost of completing 
the drainage will be a certain sum, while the benefits derived from 
such additional work will be another, usually very much larger, 
sum. ‘The owner is entitled to a deduction equal to the benefit he 
will receive from this additional work rather than the cost of such 
work. Under this form the drainage district appropriates all of 
the benefit which will accrue from such individual work as will have 
to be done by the landowner, and, if the drainage district gets into 
financial difficulties, the owner can be forced to pay any amount 
up to the total benefits which will accrue including those due to the 
additional work done by himself. 

Under this form, where tile drains are laid across a tract of land 
or an open ditch is replaced by a tile drain, the cost of that part of 
the work is added to the benefits which have been fixed for that 
tract. For the same reasons as are set forth above, the benefit to be 
derived from this part of the work should be added to such other 
benefits as the tract may receive. By so doing, the district will 
receive full credit for the benefits which it creates. Likewise, where 
use is made of ditches or drains already constructed, the amount 
allowed for them should be equal to the benefit derived from them 
instead of being made equal to their cost. Benefits and costs can 
not be added to or subtracted from each other. 

The item “Additional charge for distance from the outlet” is 
probably rightfully considered in this State, because Wisconsin 
follows the common-enemy rule of surface waters. In jurisdictions 
which follow the civil-law rule such a charge has been declared 
unreasonable and illegal. The following form is provided in Mis- 
sourl by the general drainage law for the use of the commissioners 
in making their report to the court. 

| Number of | | Number of Amount of | Value of 
Owner. Description. acres benefits perry property | Damages. 

assessed. | assessed. | got | ‘taken. | 
| | 

| 

way. | 

Dollars. | Dollars. 
Se 

It is impossible to cover all contingencies and special conditions 
arising in assessment work. The suggestions given illustrate one 
way of applying this method. Conditions and careful thought 
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on the part of the assessors must determine details in each particular 
case. 

Of the methods of apportioning assessments now in use a number 
are made on an arbitrary basis dealing with indefinite and indeter- 
minate quantities; they are cumbersome and complicated; and some 
of them are not in accord with the principles of local assessments 
and are, therefore, likely to result in unjust and inequitable assess- 
ments. There is ample room for the improvement of method, and 
the necessity for such improvement is shown by the litigation which 
too often accompanies the organization of drainage districts. The 
apportionment of assessments according to the benefits received is 
the best method of taxation which has been devised. The justice of 
assessments based upon benefits has been thoroughly established. All 
that is needed to make such assessments as perfect as anything can be 
into which enters the judgment of man with its lability to error. 
is to perfect methods of apportionment. To the end that drainage 
assessments may be more firmly established upon true principles, it 
is recommended that the mdividual benefits which will accrue be 
evaluated by the assessors in dollars and cents, and that the costs be 
apportioned to such benefits. 
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