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INTRODUCTION 

by 

Earl K. Nixon 

In connection with the Department's u ndert aking a s tudy of d red ging in rela­
tion to resoiling , a br i ef bit of history may be appr opriate. 

Late i n  October, 1938, a well kno wn Orego n dre dg e man and the writer made a 
long auto trip t og ethe r . Partly to pass the hours and partly to maintain a friend­
ship of years st anding by facetiously assuming, as a lways , opposite sides of any 
subject o f  d isc us sio n , we arr ived qui te prompt ly a t  the stage of d ebate in r egard 

to the ec o no mic po ssibility o f  resurfacing or resoili ng aft er dredging. Naturally, 
impres sions were giv en fir st, b u t  we soon a greed tha t imp ressio ns are ind eed hollow 
when o ne sets o ut to reach conc lusions. Next came facts . While I drove , he 
co vered some pages of s cratch paper with f igures and calculations , fo llowing the 
lines of my s ugge stio n ; t hen he drove an d I figured . And, as always, during our 
peregrinations in former years, we reached so me definite co nclusio ns, a ltho ugh the 
d eba te was a draw . We concluded that : (1) o ur preliminary and o ffhand conc lusio ns 
based on impressions w ere v u lnerable; that ( 2) our fi r st - exp ress ed ideas sho v1ed 
us to be too human a n d  t hus fa lli ble - tha t o ur subconscious wishes were father-
ing o ur thoughts; that (3) there are indeed two legit ima te and s ubst a n tial sides 
to the argument , not o ne - the c o s t accountant's angle; and tha t - and this i s  mo st 
important - (4) we did n ' t have enough fa cts avai lable ( nor had anyo ne else to our 
knowledge ) to arrive at a really satisfactory conclusion. 

This lack of facts on a matter o f  controversial na ture a nd of interest to a 
large nwnber of people in this s t ate, led the writer to s t art a Departmenta l 
study of the sub j e ct in November 1938. During January 1939 the Department was 
reques ted by Governor Sprague to c ompl et e the st u dy and present the facts and con­
clusions. This repor t is the result o f the study i n  question" 

It is an engineer ing s tudy of facts concerni ng dredging in 
larly tho se relating to the alleged damage do ne to farm lands. 
reached are believed to be jus tifi ed by logical analysis of the 
report , it is hoped, will be c o nstructive i n  it s effect . 

Oregon, particu­

The conclusions 
fac ts , and the 

Land value figures used in th is report are ba sed on (1) assessed v alu ation s 
a s  obt a ined f rom t he severa l county a ssessors, and (2) estimat es as g iv en in 
"Basic Dat a of Oregon Count ies", by Arthur Dams chen a nd Welles Bushnell of the 
Oregon State Planning Board. These la tter estimates were obtained by the auth­
ors from the United States Census o f Agriculture (1935} . 

The discu ssio ns c o nc e rned wit h t he technica l feat ures of dredging ar e not 

presented wi.th the idea of instructing expe rienced dredge operators. However, 
t he upping of the price o f  gold from $20.67 to $35.00 per fin e ounce in 1934 has 
c aused r elatively inexperienced investors and operat o rs to enter the d redging bu s­
iness. This is especially true in regard to the so-called "do odle-bug" or drag­
line type of dredge " The newer oper ato rs ( and possibly o ne or two o f  the older ) 
may find so me meat i n  this repo rt , e specially in the appended s ec tion. 
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In carrying o ut and reporting on a study of this kind, affecting a substan­
tial industry in Oregon - and because it is the job of this Department to encoUl'­
age mineral production - it has been difficult for us to s tate our case without 
seeming to place ourselves in the position of an advocate. We offer no apology 
for being human. In weighting the emphasis placed on our various interpretations 
of facts collected , we have endeavored, however, to be unbiased and judicial in 
attitude . 

Before getting very deeply into the matter of resoiling after dredging, it 
became apparent that a study of stripping ( of overburden) and stripping costs must 
receive careful study. 'fe doubt if the average dredge operator in Oregon or els'e­
where has given sufficient consideration to the matter of stripping in advance of 
dredging, especially in those cases in which the ground to be dug has an upper 
lean or barren zone. In such cases, careful preliminary planning based on intel­
ligent investigation and calculation to determine the feasibility and economics 
of stripping may indicate a modified program. It is so much simpler and - osten­
sibly, at least - cheaper to operate without stripping that there is a ten dency 
to avoid it. For this reason, it seemed advisable to include as a part of this 
report (as an appendix ) some results of our st udy of stripping and stripping costs. 
For the purpose of arriving at a unit cost of reso iling , we went so far as to de­
vise a mathematical formula - perhaps terrifying at first sight but quite simple 
of solution - embodying those essential factors which need to be evaluated in a 
resoiling operation. Some old operators may challenge our findings; some new ones 
may profit by more seriously taking into account certain items of cost that are all 
too often neglected . In either or both events, .the mental exercise shall have 
benefitted all of us. 

Certain facts which are indisputable stand out in connection with the dredge 
situation in Oregon. One of these is the almost negligible amount of land, till­
able or otherwise, in comparison with the t otal area of Oregon, tillable or other­
wise, that is affected by dredging . The land area of Oregon is 61,88?,360 acres ; 
her farm land area is 1/,357,549 acres ; and her cropland area is 4,971,491 acres. 
Now, each year, about 420 acres of land are dredged in the state . Of these, about 
192 acres are waste land, 158 acres are grazing meadow or hay land of low value 
but nevertheless classed as "tillable" , and about 70 acres are classed as actual 
crop land . Thus, less than .0007 of one percent of the area of Oregon is affect-' 
ed each year by dredging , and .0015 of one per cent of the actual crop land area 
of the state is dredged each year. 

The total ultimate amount of estimated dredgeable ground in the state would 
only amount to removing .04 Of one per cent of �he state i S crop land from product­
ion. Whereas , there are about 280,426 acres, or 5.6f. of the crop land of the 
state taken out of production each year (according to the State Planning Board 
figures ) for no other apparent reason than that it doesn't pay to farm this land. 

It is somewhat difficult to make an accurate comparison of the good accruing 
to the community and state in the production of new wealth by dredging an acre of 
cropland with the benefits gained by continuo us crop production of that same acre 
of land. Using the figures on page 19 of $10.43 for the average per acre yearly re­
turn of good cropland in the John Day Valley and one-half of the gross gold es­

timated as producible from that aere - $1815 ( on the assumption that one -half of 
the gold is immed iately returned to circulation locally and within the state ) , 
it would seemingly be fair to divide the latter figure by $10.43 to determine 
the length of time it would take an average acre in continuous production to 
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equal the good done by dredging, or 175 years , This must be in a manner a gen­
eralization, as there is no demonstrably accurate method of making a true com­
par iso n . It must be remembered that $1815 p laced in immediate circulation is 
re-used and reinvested in various ways by various recipients and its good does 
not terminate but carries on over a period of years, 

There are those who make the impassioned plea, HSee those acres of dredge 
tailings! They look like hell, and think of the ruined land we are leaving for 
posterity." On the first count we are indeed licked; tailings not only have 
no esthetic value, they are offensive - as muc h so or more than a stretch of 
hundreds of acres swept clean by a forest fire or the thousands of acres of 
cut-over stump land up and down western Oregon ( acres that at this time don't 
help the Oregon tax rolls much ) . The purely esthetic aspect of dredge tailings 
is indefensible, However, let us ponder a moment and consider unbiasedly the 
reason for our attitudes toward unsightly surroundings. 

In driving 300 miles up the Pacific Highway recent ly the writer tried to 
assay the esthetic qualities of the areas along the highway . At one point in 
the suburbs of a wall known Oregon city we passed a waste dump filled with 
badly wrecked cars, broken down machinery, trash, torn bad ticks, baby carriages, 
wrecked bad springs, and unsightly rubbish of all kinds. In the next tcw1n we 
saw another waste dump equally as unsightly; farther on we passed near a bog, 
presumably mosquito infested , and a menace to health, of no earthly utility and 

objectionable from all angles, Coming into Portland we passed through acres of 
ramshackle timber sheds and a fuel yard of dis gusting appearance. 

Thinking again of the relation between the affect on us of such a series of 
unsightly areas and the effect of the sight of an area of dredge tailings, the 
conclusion is immediately reached t.hat we have come to look on mosquito ponds, 
trash dumps, and unsightly suburbs as things to be taken for granted, We take 
for granted our acres of burnt-over and cut-over lands, and come to forget their 
unsightliness, We are used to them. The pain of their unsightly presence is 
dulled by time and consis tent repetition of observation, Yet when we see an 
area of dredge tailings for the first t ime or second time, it is something we 
are not used to, We immediately recoil. If those same piles of washed rocks 
were heaved up by the sea and deposited along a coast highway, we would comment 
without esthet ic objection to the unique way nature has of depositing boulders 
along a beach. We expect them that way. But if man changes nature, washes 
the boulders and deposits them on surface at some inland point, even though he 
may do thereby a tremendous good to the property owners and to the people of 
the state, we see only the objectionable quality of appearance and f ail entire­
ly to credit the direct and indirect good of the act . 

The unsightliness of dredge tailings is the angle that receives the most 
adverse comment, especially :from the :few out-of-state tourists who sea the tail­
ings. As a matter of :fact , there is so much sparsely populated are a in Oregon 
that esthetic considerations are very difficultly reducible to dollar v aluations . 
If these tailings were in suburban Los Angeles, such would not be the case. In 
the John Day valley with appulation of 2000 the spending by dredge operators 
o:f more than a quarter-million dollars is a direct good which transcends and ren­
ders puny our arguments about the esthetic aspect, however true and apt these 
arguments may be. It's really an economic matter, not one of esthetics, and 
one to be settled in the areas affected, by the people affected, 
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On the second count, that of the effect of a relatively few ruined acres on 

posteri ty , let us give that some moments' thought. Has not every generation of 
our people been better able to uti li ze the facilities with wh i ch it finds itself 
provid ed , than the preceding generations? Has not each succeeding generation 
proved itself smarter , more progressive, easier to adapt itself to conditions, and 
less handicapped by the suppo sedly destructive acts of its forefathers than the 
preceding generation? 

Dredging has been practiced only during one generation. No one has a right 

to say th:1t dredged areas repre sent "land taken out of production for the next 
thousand years." ','fe have seen stripped land in Illinois and Kansas planted to 
black locust which bore crops of fence posts as valuable to the owners as any 

crops the area had produc ed before as farm land.. A U.3. Bureau of Hines Report 

(!1. I. 3440) shows several pictures even of peach orchards in southeastern Kansas 
on spoil piles from mine stripping. By proper fertilization and. sc ientifi c meth­
ods we are now producing greater farm crops in many areas than vrere ever known 
before 1n the h istory of the country. In the last fifteen years the cost of 
handline earth , using heavy machinery, has been halved two or three times. '.';ho 

can say v1hat will be the disposition of these relatively few acres of dredge tail­
ings a few decades hence? Opposite page 18 of this report is a picture taken 
near John Day showing a spot of levelled-off tailings where a man has built a 

house and planted a garden. 

One Inc'l.n in the John Day valley told the write r , "This meadow land would never 
grow anything but grass because the land was water-logged and the water table only 

a foot below surface. Now, the dredr;e has cut a straight channel through and low· 

ered the v1ater table to 3 or 4 feet. It will raise good alfalfa now." The valua­
tion of th at land in alfalfa will jwap from $15 to $17,50 per acre up to $50 or 
more. 

As to the alleged menace to the stock raisers in the John Day valley of the 

taking of stockfeed-producing land out of production by dredges, the Forestry De­
partment estimates { page 1 7) that since early times the capacity of range land 
has been reduced from three to five ac r es - say, four - per cow month, to ten to 
fifteen acres - say, twelve - per cow month. We interpret this as meaning that 
soil erosion and overgrazing (principally the latter) have change d the situation 

so that only four cattle can graze now, whereas the ranges would support twelve 
before - a 300i reduction in range c apac ity. Compare this with a 2i reduction 

in crop land due to areas dredged in the John Day valley, and the "menace" argu­
ment loses all point. As a matter of fact, it appears that the loss in range 

capacity has been made up in considerable part by increased stockfeed-producing 

capac ity of the tillable land in the valley, regardless of the obv iously small 
part played by dredge area withdrawal. 

One angle of the economic effect of dredging in Grant county is worth point­

ing out: Taxes received in Grant county ( see page 14) amounted to $127,216.00. 
lTesumably some such similar amount will be paid for 1938. During 1938 the 
total taxes paid by dredges in Grant county was $63,553. We do not know what 
proportion of the dredge taxes were income taxes and went directly into the 
General Fund. However, it is indeed interesting to o bserve that six dredge con .. 
cerns in Grant county made tax payments just half as great as the total tax re­
ceipts of the county in a similar year. JUso, these same dredge concerns paid 

$546,344 in labor and supplies and taxes in 1938 - doubtle ss 3/4 of a million 

dollars if one includes amounts paid for capital expenditures and for land pur­
chased. 
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Now, as to who is responsible for the tailings: Landowners normally ask the 
highest possible price they can get fo r their land. No one can blame them. Three 

hundred dollars per acre is not an uncommon price, for example, in the John Day 

valley. What farm acre in that o r  any o ther dredge area in the st ate will pro ­
duce enough to pay income on such a valuation? With suc h a price for his land, 
a farm o wner can pay his d ebts ( as most of them did ) and have enough left to enable 
him to lead an easier life for some time to c ome. Knowing that o nly a small frac­
t::i<>n of the vall�y can be dredged anyway - no t enough to interfere seriously wi th 
The stock feed supply, he takes a "What did posterity ever do for me?" attitude, 

To us who do not live in a dredge area the thought immediately coniCS, "Why 

doesn't the land o wner take less fo r his land, and make a bargain with thG dredge 
company to level the tailings and replace the soil?'' That question may be ans­
wered in a manner by recounting a statem ent made to the writer by a leading citizen 
of Canyon City. He told of a c onversatio n that took place in his office between 
u farm land owner and a contracto r who off ere d to level an area of his tailings 
and replace top soil for a certain per-acre figure ( less than $100 per acre ) . The 
farmer said, "Nothing doing, If you did that, they'd slap a tax valuation o f  $75 
to $100 on it and I couldn't pay the taxes and raise enough alfalfa and other truck 
through the years to pay interest on my investment. I can take the money I'd pay 
you for levelling and resoiling and go out and buy a lot more acres of other good 
land and put it in production". Anyway, that was the farmer's idea. 

The problem seems to add up to this: there is no point, o bviously, in resoil­
ing waste land, which forms the largest part of the land that is being dredged in 
this state. Much of the land classed as .. tillable" is actually meadow or gre.zing 
land, of ten brushy, which has so low a valuation that it would be economically 
unfeasible to resoil because o f  the cost involvedo Resoiling would and probably 
could be done where land acttially produces high value crops or fruit and where the 
average yearly net farm profit would make the land have a value of $200 or $300 
per acre. Little or none of this kind of land is known to exist or be affected 
in the dredge areas in Oregon. 

Conditions vary so much in different dredge areas in Oregon that no general 
regulatory rule or law could be devised that wotud be fair and equitable, A rule 
that would be applicable at one point would be apt to work an extreme hardship 
somewhere else. Taking only the esthetic angle, and forgetting for the moment 
the value in dollars to the state of the dredging industry, there is a difference 
of opinion as to the co nstitutionality of laws that try to define so-called "public 
nuisances". In some states sign boards have been declared public nuisances when 
located within certain distances fro m  the highways; in others, such prohibitions, 
we understand, have been declared unconstitutional, presumably on the theo ry that 
a man o wning land owns also the space from the top of the sky to the center of the 
earth and it is his to do with as h e  wishes so long as he does not create a cond i.· 
tion potentially or tangi bly dangero us to his neighbor, The build ing of a powder 
factory in a built-up community would be a potential danger; an industrial plant 
that actually pollutes and poisons the air o r  water in a residential community 
might be proved to be a tangible menace to health and in such case a public nuis­
ance. The determination of local public nuisances seems to be based on the ef­
fect of the s aid nuisance on adjacent property values and on health, This effect 
would be neg ligi ble in Oregon dredge areas, 
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Resoiling after dredging is compulsory in one or ·tw o countries in certain 
areas where peculiar conditions exist. It might become a legal requirement un­
der certain conditions in California and Oregon, but under present conditions of 
dredge technique any such requirement w ould probably ruin the dredge industries 
in both states. Legislators entertaining thoughts of resoiling legislat ion 
should be certain first to a nalyze the overall economic aspect of the industry 
and loss of revenue if the industry were terminated. 

The Department desires to acknmvledge the kindness of and express its sin­
cere thanks t o  many individuals includi ng various county officials, Federal bur­
eaus, and especially to the dredge operators for s upplying facts and figures a nd 
much helpful information and assistance in the course of this study. 

The following dredge concerns kindly furnished facts and data at our request: 

Rogue River Gold Company, R ogue River, Oregon 
Porter Brothers, Porter Building, Portland , Oregon 
Mr. Norman Parker, Elk Creek Placers, Baker, Oregon 
H. F. England & C o., Prairie City, Oregon 
Ferris and Marchbank, John Day, Oregon 
Oregon Mining Co . ,  1926 Second Ave., Seat tle , Washingt on 
Western Dredging Co,, 650-5th Street, San Francisco, Calif. 
Oroplata Mining Co., Granite, Oregon. 
Mr. Max Hoffman, Sumpter, Oregon 
Sumpter Valley Dredging Co., Public Service Bldg., Portland , Ore. 
Timms Gold Dredging Co. , Galena, Oregon 
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ABSTRACT. 

Because of adverse criticism of gold dredging in certain farm areas , Gover­
nor Charles A. Sprague requested the State Department of Geology and Mineral In­
dustries to report upon the economic phases of dredging in Oregon and the poss i ­
bilities of resoiling of cropland after dredging operations. 

In 1937, out of a total gold production in Oregon of $1,843,170, dredges 
accounted for $920,640, or about 50 per cent. In 1938, gold valued at $2,860,515 
was produced and dredges recovered $1,573,075, or 55 per cent. The average unit 
value recovered in 1937 was 12.9 cents a cubic yard; in 1938 the figure was 15.5 
cents. 

Jackson and Josephine counties of southwestern Oregon and Baker and Grant 

counties of the northeastern part o f  the State contain the dredged and dredgeable 

areas. At the present time there are three operations in Jac kson county; six in 
Baker county, three of which are in Sumpter Valley; and five in Grant county, two 

of which are in the John Day Valley. 

The classification "farm land'1 includes all types from very low-value, brushy 
grazing land to the high-value irrigated lands. Most operations are in the low­
value lands. 

Jackson and Josephine counties contained, in 1935, about 415,000 acres of 
farm land with an average e stimated value per acre of $61. The proport ion of 
farm land, nearly all marginal and valued as farm land from $3 to $10 an acre, 

removed from use by dredging would be less tha n a quarter of one per cent, 

Baker county had in 1935 714,187 ac res of farm land with an average estimat­

ed value of $15.59 an ac re . With the exception of part of Sumpter Valley, all 
of the land so far dredged is in low value grazing land, and the proportion of 
farm land removed from use by dredging would be less than a quarter of one per 
cent. The pro port ion of county cropland removed from use by Sumpter Valley oper­
ations would be less than one per cent . 

Sumpter Valley is high, the growing season s hort , and the proportion of hay 
grown to total production of hay in the c ount y is considerably less than the 
equivalent proportio n of acreages. 

There has been in recent years a general shortage of water for farming in 

Baker county. At some time in the future it is probable that a dam will be 
built on Powder River southeast of Sumpter Valley to store water for the Baker 
Valley. A report on such a project has been prepared by the United States 
Reclamation Service in cooperation with the State of Oregon. When filled the 

reservo ir would cover 1,700 acres of present cropland in the southeastern 

part of the valley. It is likely that this area, whether or not dredged , will 
eventually be taken out of production . 

In Grant county there were 985,975 acres classed as farm land in 1935 with 
an average estimated value of $6.77 an acre. With the exception of the John 
Day Valley the dredge areas are in low value land and the percentage of county 
farm land removed from use would be a small fraction of one per cent. 
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John Day Valley operat ions have been criticized for destroying cro pland . The 

location of dredge tailings piles at points close to the main highway gives a dis­

proportionate idea of the amount of cropland taken out of production. There are 

approximately 30,000 acres of irrigated land in the Valley. In 35 years about 

600 acre s , or 2 per cent, have been taken out of product i on by dre dge operations. 
It is probable that future workable dredge ground in the Val ley will not exceed 

1000 acres. 

Facts show that, in return for loss of a relatively small proportion of farm 

productivity, dredges throughout the State create new wealth and spend a large 

proportion of it in the local community and the State at l arge in the form of taxes, 
wages, purchases of land, suppl ies , and repair p arts . 

The livestock industry is the most important in the John Day Val ley. At pres­

ent there is a close balance between summer range and quantity of hay raised for 

winter feed. Unbiased people have been concerned that a bad year would mean the 

necess1ty of brin ging in winter feed from outs ide the county and that the crop land 

lost by dredging would be a factor in lessening the amount of winter feed available, 
This amount of cropland taken out of product ion appears to be of minor im portance 
in the problem , Moreover, range land contiguous to and dependent upon cropl and 
dredged has bee n taken over by o ther l1vestock operators who have been thus be ne ­

fitted. For best resul t s  there is prob ably insufficient range land adjacent to 

the Valley, and it is likely that herds will be gradually reduced in size and in­
creased thereby in qual i ty , In addi tion , available winter feed is being increas­
ed by enlarging alfalfa acreage. By repla c ing meadow hay with alfalfa both the 
quant ity and quality of winter feed will be greatly increased and improved. These 

fact ors are le ssening the p ossible hazard of a lack of winter feed. 

In making a compari s on of monetary return on low value land used as farm land 
and as dredg ing ground , figures given evidence the great advantages in favor of 
dredging the ground . 

Comparing destruction of farm land by dredging with other destructive agen ­

cies such as soil erosion and ove r-grazing g ives a perspective of the insignifi ­

cance of loss of farm productivity by dredge operat ions . 

The total area of farm land in f ive counties which c ontain dredged and poten­

tially dredgeable ground is 2,796,665 acres, containing 518,361 acre s classed as 
tillable, or cropland. It is probable that the amount of dredgeab le ground in 
the State is not more than 10,000 acres, of which not more than 2000 acres would 

be tillable. These figures indicate that a maximum of a little ove r three-tent hs 
of one percent of farm land and a little le ss than four-tenths of one per cent of 

cropland of the five counties co uld be taken out of production by dredging opera­

tions. 

Considering monetary return from high-priced land , that is, land worth, say, 
$100 an acre as farm land , in the application of such return t o  the needs of the 

community and the State, it is ent irely probab le t hat greater financial benefits 
accrue from dredging t he ground than farming ito It is bel ieved , however, that 

in most cases, with the proper co operation between the land owner and dredge oper­

ator, it would be economically feasible to resoil such high value land, prov i ded 
there are no s pecial operat ing pro b l ems . This w ould mean that the land owner would 
need to accept a lower original price for the land dredged and resoiled in order 
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DREDGING OF FARM LAND IN OREGON 3 
t o  c over t he c o st of r e s o i l ing . He woul d probably r e c e ive h i s  land back in bet ­

t e r  c o nd i t ion than it was o r i g i nally . 

Mo s t  dredge s operat e  on a smal l mar g in , and , when al l c o s t s are figure d , t he 

evi denc e i s  t ha t  operat or s  usua lly pay a f a i r  pri c e for mineral r i ght s . 

At t e mpt s t o  re so i l  lands by t ransport i ng excavat ed overburden in wat er have 
not been suc c e s sful . The only prac t i c al met hod known is to exc avat e the so i l  

dry and return i t  me c h an i c ally t o  the t a i l ing s  p i l e . 

Di sregard ing t he po s s ib i li t ies of r e s o i l 1 ng , s t r i pp ing of barren or very low 

grade over burden is de s i rable and u sua lly ne c e s sary i n  o rder t o  make t he mo st 
e c onomi cal operat ion . 

If st r 1 ppi ng on a tract of h igh -pr i c e d land ( t hat i s , land value d at aro und 

$100 an acre as f arm land ) is t o  be pract i c e d  t bG n  r e s o i l i ng would ,  in mos t c ases , 
be e c o nomi cally fe as ible . The c o st s hould not e x c e e d  t he resale value of t he 

land , provided t he t ract i s  large enough t o  w arrant t he inv e stment i n  s t r i pp ing 

mac hinery . 

Re so i l i ng of l ow value land is not prac t i c al . 

Leg i slat ive ac t i on de s igned t o  regulat e dredging ope rat i ons would be a s t rong 

deterrent not only on e st abl i shed operat ions but al so on explo rat o ry work by pro s ­

pe c t ive ope rat ors . Conservat ion o f  cropland i s , o f  co urs e , great ly t o  b e  d e s ired 
but in the few cases whe re re s o i l i ng c an be done , d e c i s ion as to c onservat i on 
s hould be left t o  the land owner and dredge operat or . 
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Ob j e c t of Survey . 

The re has bee n c r i t i c i sm from t ime t o  t tme of dredgi ng prac t i c e in c e rt a in 
Oregon f arm areas . Muc h o f  this c ri t i c i sm i s  t he re sult of impre s s i o ns g a i ned 
by people who have driven t hrough suc h areas and o b s e rved rock p i le dredge t ai l ­

i ngs whi c h  have apparent ly replac ed gree n fields . The problems i nvo lve d are 
ne i t her new nor pe c u l iar t o t h 1 s  s t at e ;  t he y  have be en a sub j e c t of c o nt rove r sy 
i n  Californ i a  for year s o 

The St at e De partment o f  Ge ology and M 1.neral Indus t r ie s has been study i ng t he 
mat t e r  fo r over a year , f e e l 1ng t hat fac t s rat her t han impre s s i ons were e s s ent ial 
i n  o rder to evaluat e  prope rly t h e  ind i c at e d  d e s t ruc t ion of farm land o Governor 
Charle s A .  Sprague reque s t e d  early t hi s  year t hat a re po rt b e  prepa red by t he De ­
partment whi c h  would pre s ent re sult s of a fac t ual s urvey of dredg 1 ng in Oregon i n  
re lat i on t o  damage t o  cropland . The f ollowing r e port c ov er s  s t ud i e s  of land val ­
ue s , e c onom i c s  o f dredge ope rat i ons , inc lud ing t he effe c t s on l o c al c o mmunit i e s  
a s  well a s  t he St a t e  a t  la rge , and t h e  p o s s 1. b 1 l it i e s  o f  re c la 1ming land aft e r  
dred g i ng o perat i ons . 

H i s t ory . 

The f i rs t  go ld d i s c overy i n  Ore gon was re port ed ly by a memb e r  of an emigrant 
t rain on t he headwat e r s  of a branc h of t he .Tohn Day River in 1 84.5 . Pla c e r  go ld 
wa s found on t he Rogue River in 1849 , but t he f irst d i s c overy t ha t  re sult e d in 
product i o n  and t he format ion of a mining d i st r i ct wa s on Jac kson C reek i n  18.51 . 
The t ovm of Jacksonv i lle was founded and a l arge product i on wa s ma int a i ne d  f or 

several ye ars . Ot he r d 1 s c over i e s  were made on t he Rogue and it s t r ibut ar i e s  and 
t he produc ing area bro ad ene d t o  inc lud e  many lo c al J.t i e s in both  Jacks on and Jos ­
ephine c ount 1.e s . 

In Eastern Oregon t he f ust d 1 s c overy of gold wh i c h  re sult e d  ln produc t i on 
was 1n 1861  ln Griffm Gulch sout hwe st of Baker . Thi s was s o on followed by ot her 
d i s c over i e s  and t hat s e c t ion of t he St at e t ook t he lead in gold produc t i on s 1nc e 
t h e  very r ic h  placer d i gg mgs o f  s out hwestern Oregon had b e c ome exhaus t ed . Gold 

wa s d i s c overed on Canyon Creek i n  Grant c ounty in 1862 and produc t i on from placer 
min1ng ha s c o nt inued in t hat gen er al area with few int e rrupt i ons to t he pre sent day . 

Dredg ing began in Oregon in 1 904 whe n one d redge s t art e d  work i n  the John Day 

Valle y ,  another in Jac kson county , and a t hird pr o j e c t , gu id e d  by Albert Burch , 
operat ed near Granit e o Th i s  t ype o f  pla cer mining had be c �ne effect ive in C al ­
ifornia at about the turn of the c ent u ry , and C al i fo rnia ope rat o rs bu ilt two of 
t he first t hre e dredge s in Oregon . It i s  int e re s t i ng t o  not e that in 1910 the 
Uni t e d  St at e s  Ge o loe;i c al Survey re port ed i n  Mineral Re s our c e s  t hat t he Rogue Hlv­
e r  Dred g ing C ompany had a d ragl ine bucket dredge unde r  c o nst ruc t ion o Th is type 

of d redge exc avat or wa s not generall y suc c e s sfully appl ie d unt i l  over twenty years 
lat e r . 

St at i s t i c s  of gold produ c t i on for t he e ar ly ye ars of t he indus t ry are very 
incomplet e o  A federal age nc y  f or c o l l e c t ing such figur e s  was not e s t ab l i shed 
unt i l  186 6  and e st imat e s  made of pr oduct i on in pr ior years were l i t t le m o r e  t han 

gue s s e s " Und oubt e d ly annual pro duc t ion inc r e a s e d  rapi dly in t he 18.50 1 s .  
Pro bably a maximum was reac he d  1 n  1866  when i t  was var iously e st imat ed a t  amount s 
up t o  $20 , 000 , 000 o One e s t imat e of $8 , 000 , 000 may have been ne ar t h e  a c t ual amount . 
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Then produc t i on began t o  d e c l ine and t he varyi ng yearly out put i s  shown graph i c a l ­
l y  on t he ace ompanying c hart . The a l l -time low wa s i n  1928 when $ 2 2 5 , 9 68 in 

gold and $18 , 09 1  in s i lver was pr oduc e d . The r i se in the pr i c e  o f gold st imulat ­

ed product ion , and s i nc e 1 9 3 4  t here ha s be en an increas e . The product ion f o r  

1938 wa s $ 2 , 860 , 515 , and i t  is probable t hat t here w i ll be a furt he r  i ncrease i n  

1 9 3 9 -

Prac t i c a lly all of t he produc t ion in e arly ye ars c ame from plac e r s . Wit h 
t he exhaus t io n  of t he r ic h  plac e rs , produ c ing quart z mine s inc reas e d in nurnb e r  and 
import anc e s o  that quart z mine product i on ex c e eded that of plac e r s  dur ing t he lat -· 
te r part of t he la st c e nt ury and in t he present one unt i l  aft er t he World War . 
Then plac e r  produc t ion , c hi efly from dredge s , again be c ame import ant and in t he 
la s t  d e c ad e  it has bee n gene rally great e r  t han t hat from quart z mine s . 

There were e ight o perat ing dredge s in Orego n  in 1 9 37 , four w it h  d ragl ine 

excavat ors a nd four of c onnec t e d bucke t type . The number incre as ed in 1 9 3 8 and 
at t he pre se nt t ime ( mi d - i 9 3 9 )  there are , not c ount ing dry -land plant s , fourt een 

act ive dredging ope rat ions , � 3 in Jackson c o unt y , 6 i n  Baker c ounty , and 5 in 

Grant c ount y . 

At pre sent t here i s  an incre a s e d  a c t ivity i n  prospe c t ing p lacer ground bot h 
in t he southwestern and northeastern part s of t he St at e . Two fact ors are re spon ­

s i b le for this : f irst , t he $35 an ounc e p r i c e  for gold , and , s e c ond , t he grow ing 
appl i cat ion of dragline excavators to plac e r  min i ng , 

Produc t i on St at i st i c s . 

Type of 

exc avat or Year 

c onne c t ed 19 35 
bucket 1 9 3 6  

19 37 
1 9 3 8  

drag l i ne 1 9 3 5  
1 9 3 6  
19 37 
19 38 

c omb ine d 1 935 
type s 193 6 

193 7 
1 9 3 8  

Oregon go ld pr oduc t ion from dredging operat ions 
for four ye ars , 1 9 3 5 - 19 3 8 , inc lus ive ( c ompi led 

from U . S . B . M . Minerals Yearbook 1 9 3 8  and pre pri nt 

from Mine rals Ye arbook 1 9 3 9 ) .  

Number Mat er ia l Go ld recovered 

Mines t reat ed Average 

Pro du e - f ine value per 

ing cu . yd s . ounc e s  c u . yd .  

5 3 , 440 , 000 12 , 7 20 . 13 $ 445 , 2 05 $0 . 12 9  
5 5 , 14 8 , 00 0  17 , 0 67 . 2 6 5 9 7 , 35 4  . 11 6 · 
4 5 , 0 17 , 00 0  17 , 178 . 00 601 , 2 30 . 12 0  
5 7 , 2 5 8 , 2 2 6  2 9 , 00 6 . 00 1 , 015 , 2 10 . 140 
3 1 , 2 3 7 , 000 4 , 00 !j . 2 3 140 ' 2 tl tl  . 11 3  
4 2 , 0 6 6 , 000 12 , 9 89 . 42 454 , 6 30 . 2 2 0  
4 2 , 0 8 5 , 000 9 , 12 6 . 00 3 19 , 41 0 . 15 3  

11 2 , 89 0  5 8 8  15 , 9 39 . 00 5 5 7 , 8 6 5  . 19 3 
8 4 , 6 7 7 , 000 16 , 7 2 8 . 36 5 85 , 49 3  . 12 5  
9 7 , 2 14 , 000 30 , 05 6 . 6 8 1 , 05 1 , 9 8 4  . 146 
8 7 , 102 , 000 2 6 , 3 04 . 00 9 2 0 , 640 . 12 9  

1 6  10 , 148 , 814 44 , 945 . 00 1 , 5 7 3 , 075 . 155 

Perc ent 
t o tal 

go ld 

produ c t i on 

2 3 . 5 
2 8 . 1  
3 2 . 6  
35 - 5 

7 . 4 
2 1 . 4  
17 . 3  
19 . 5 
30 . 9  
49  . .5 
4 9 . 9  
.5 5 . 0 



Year 

' 

193.5 
1 9 3 6  
1 9 3 7  
1938 

Tot al go ld 

produc t ion 

Summary of Oregon go ld produc t i o n  for 
four ye ars , 193.5 -19.38 i nc lu s ive ( c ompil e d  

from U . S . B . M o  Minerals Yearbook } , 

Produc t i on Produc t i on Prod uc t :l. on Perc ent Perc e nt 
from ( 2 ) type s all other lode mine s from ( 2 )  from al l 
of dredge s plac er dredge ot he r  

method s t ype s plac e r 
metho d s  

$1 , 895 , 604 $ 5 85 , 49.3 $ 5 59 , 148 $ 7 50 , 9 6.3  .30 . 9  2 9 • .5 
2 , 12 6 , 35 .5  1 , 051 , 9 8 4  3 2 7  ' 75 1  : 746 , 620 49 . 5  15 . 4  
1 , 843 , 17 0  9 2 0 , 640 2 7 7 , 02 .5  64.5 , 505 49 . 9  1.5 . 0  
2 , 860 , 5 15 1 , 57 3 , 075 3 2 8 , 5 10 9 58 , 930 5.5 . 0 11 . 5  

Perc ent 
from 
lode 

mine s  

39 . 6 
35 o l  
3.5 . 1 
3 .3 . 5 

The se f igures show t he increa s i ng  impo rt anc e of dredges in go ld produ c t ion 
1n Oregon . The U .  s .  Bureau of Mine s  repo rt s that of p lac e r gold produc e d  in 

1 9 3 8 , 54 p e rc ent was recovered by c onne c t ed bucket type dredge s , 2 9  per c e nt by 

dragl ine dredge s , 7 per c e nt by small - s c a le hand me t hod s , 6 pe r c ent by hydraul ­
i c k i ng and the rema i n i ng  4 per cent by dryland. washing p lant s w1th me c han i c al 
excavat ors and by drift mine s . 

A p lac e r , as appl 1ed t o  gold o c c urrenc e , 1 s  a d e po s i t  o f  a l luv j.aJ or d et r i ­
t al mater ial from which t h e  gold ma y  be obt a i ned by t he varJ.ous me t hod s o f  p la c er 

mining . Such depos it s may be river grave ls of pre sent -day st reams ; t hey may ex -

1 s t  in old or bur i e d  s t ream c hannels ; t hey may o c c ur as b e a c h  pla c e rs result ing 
from a c t iv e  surf , or in anc ient and e l evat e d  sea be ac he s . Re s idual gold p l acers 
forme d  by t he weat he r i ng  of roc ks in pla c e are of m inor import anc e e c o nomi c a lly 
in the Uni t ed St at e s . Glac ial de po s it s  c ont a i n i ng  g old are of sma ll e c onomic 

impo rt anc e unle s s  t here has been a c o nc ent rat ion of value s by po st -glac i al st ream 

act ion . 

Var iou s placer mining met hod s ar e used depending on s everal f a c t o r s  suc h 

as c harac t e r  of mater ial t o  be worked , amount and d i s t r i but i o n  of 
· g o ld value s ,  

quant ity of wat er av ai lable , t opography of t he ground , areal ext ent , thickne s s  

and c hara c t e r  of overburde n ,  d epth be low surfac e , and charac t e r o f  be droc k .  Of 

t he se met ho d s  t he two most import ant fo r  hand l i ng large quant it i e s of mat e r i al 

are : ( 1 )  hydraul ic k ing , i n  wh ic h exc avat io n is by high pre ssure wat e r  t hrough 

noz z le s , and ( 2 )  dredg ing , in w hic h workable gr ound i s  me c han i c ally excavat ed 

and the gold r e c overed in a washing p lant usual ly fl o at i ng  on an art i f i c ial pond o 
Th i s  rep ort is c oncerned wit h  t he s e c ond m et ho d o f  placer mining . 

Su i t able areas fo r dre dging are limi ted t o  ground po s s e s s i ng c e rt a i n  c har ­
ac t e r i st i c s , al though t he deve lopment and app l i c at i on of t he d ragl ine exc dvat or 
have very mat er ial ly e nlarged t h e  f i e ld . T h e  crit i c a l  n aturaJ_ c ond it ion s w hi c h  
gove rn t he s e le c t io n o f  dredge ground a r e  as fo llows : 



Dredge of Rogue River 

Gold Co . ,  Graves Creek, 

Jose�hine Count y .  

View northeast 
across Sumpter Val­
ley. Pasture land 
in foreground , 

Sumpter Valley dredge 

left center. 

PUTE 3 .  

Dragline and washing 
plant of the Glide 

Foundat i o n ,  Poorman 

Creek, Jackson County. 
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d e po s it s  must be r elat ive ly flat with abundant wat e r , suc h as r ive r -bar or grave l  
pla i n  a c c umul at i ons ; t hey must b e  ext ens ive a s  t o  yardage i n  order t o  amort ize 
t he c apit al e xpend it ur e  and prov id e a prof it ; ground s hould be relat ively free o f 
la rge boulder s ; be d ro ck should b e  flat or gent ly slop ing and of suc h a c ha ra c t e r  
t hat it  may be c leaned e ffic i ent ly by t he bucket or bucket s ; c ement e d  gravel o r  
t hat c o nt a ining muc h buried t imbe r  pr ec lude s t he s at i sfact ory use of a dredge ; 
othe r  fact ors , suc h  as depth of gravel and t hickne s s of overburden , d i s t ri but i on 
and c harac t e ri s t ic s  of the gold , p oss ib i l ity of fre she t s  or f loods , t rans port at i on 
fac i l i t i e s , and c l imat e all have an import ant be ar i ng on the selec t ion of dredging 
a s  t he proper met ho d  of mining a pla c e r  depo s it . 

The se governing c ond it i ons have be e n  mod i f ie d  somewhat in rec ent years by the 
appli cat i on of dragl i nes as r e ferre d t o  above . Although suc h exc avat ors were 
used i n  plac er mining in iso lat e d inst anc e s  as f ar back a s 1910 , it was not unt i l  
1 9 3 3  t hat d ragl ine d redge s  were s uc c e s sfully appl ied i n  t hl s  c ount ry . Since then , 
inc rease of appl ic at ion has been rap id . As compared to st andard bucke t  l ine 
dredges t he ir advant age s l i e  in a lower f i rst e ost , a muc h  great er flex ib ility 

of moveme nt , and a greater re sale v alue " The ir d isadvant age s are : ( 1 )  a h ighe r 
unit o pe rat i ng c os t , part icularly f or labor and s ome it ems of overhe ad ; ( 2 ) t hey 
are le s s  eff i c i ent in c le aning bedrock , and d i g  e c onom i c ally t o  s hallower dept hs 
than buc ket l ine dredge s ; ( 3 } t he surge c aused by int e rmitt ent f e e d i ng of gravel 
reac t s  against t he most eff ic ie nt operat i on of t he washing plant . However ,  on 
c e rt a i n  t ype s of d epos it s the dragl ine d redge is supe r i o r  if not t he only type 
wh ic h may be used economi cally ; and an expandi,ng app l i cat ion in it s use seems as ­
sured . 

Int ell i gent and ext ens ive inve st igat ion i s  ne c e s s ary to evalua t e  al l  t he fac ­
t ors c o nc er ne d  i n  se le c t ing dredge ground . Und er f avorabl e condit ions dredging 
is a c he ap me t hod of exc avat i ng  depo s it s ,  and , in c on j unct io n w i t h  t he s imple 
me t hois u sed in rec over ing t he gold , its unit c o st of pro duc t ion is suc h that 
ground car ry i ng ver y low v a lue s may be t reated prof i tably . Uni t  oper at i ng c o s t s  
( as d i stingu i s he d  from t o t a l  unit c o s t s ) f o r  large c apac ity d redge s may b e  a s  l ow 
as five or s ix cent s a c ub i c  yard . 

Favo rab le dredge areas may be i n r ive r or stream valleys w hic h  have a so i l  
c ove r , and whic h  e i t he r  a r e  u sed o r  have a pot ent ia l use fo r agricultura l purp o s ­
e s ; he nc e the d redging i n  areas c la s se d  a s  f arm land s . 

Dredge Areas in Oregon " 

The local it i e s  where dredg ing was a c t ive  in 19 3 8  and 1939  were ( 1 )  Jackson 
and Jo s e phine c ount ie s , ( 2 )  Bake r  c ounty , and ( 3 }  Grant c ounty . Douglas c ount y  
has pot ent i al dredge ground , but t here w a s  n o  act iv ity i n  193 8 . 

( 1 }  Jackson and Jo seph i ne count ie s a r e take n a s  a unit s inc e all of t he 

dredge areas are on t ribut ar ie s of t he Rogue river . An out l ine of ind iv idual 
ope rat ions is given below . 

( a )  Burdi c k  and Horne r have two d redge s , o n e  a c onne c t ed buc ke t , 
s lu i c e  t ype on Pleasant c re ek , and t he other a dragline on Fore st c reek . The 
f orme r , on a t r ibut ary of Evans c re e k , nort h of t he t own of Rogue R tver , start ed 
work in 1939 ; t he c apac i t y  i s  about 3000 cub ic yard s a d ay . The area purc ha s e d  
or le a�ed i s  said t o  be about 600 acres in se c t ions 2 2 , 2 7 , 28 , 3 3 , and 34 , T . 34  S . , 
R .  4 �1l .  , Jackson c ount y . Thi s ground i s c las sed as non-t i llable , graz i ng  land and 
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i s  a s s e s sed at valuat ions rang ing from $2 an acre in sec . 2 2 t o  $4 an acre in 
sec . ;; and $7 an acre in se c t ions 27 and 2 8 . ( As s e s se d  valuat ion in the county 
is  101- of t he suppo s e d  t rue v alue } . 

The d ragl ine dredge on Fore s t  creek , a t r i but ary of the Applegat e river , is 
in sect i ons ; , 10 , 14 , and 15 , T . ; 8 S . , R . ;  W . , and lies southwest of Jacksonville . 
The property was formerly known as t he Albert Sturgi s mine . C apac ity o f the 
dredge is abo ut 1000 cubic yard s a d ay . The assessed valuat i on of the land i s  
about $4  an acre , 

( b )  Rogue Rive r Gold Company ha s dredged approximat ely 150 acres on 
Grave s  creek , west of U . S .  Highway 9 9  and east of t he t own of Le land , in sect ions 
3 and 4 ,  T . )4 S . , R . 6 W . , J o s ephine c ounty . A bucket line dredge w i th a c apac ity 
of about 6000 cubic  yards a day was u sed . The assessed valua t ion of t he land 
dredged was about $7 " 5 0  an acre (wi t h a s s e s s e d  valuat ion at about 6 6 - 2 /31- of t he 

" t rue" va lue ) .  Ope rat ions were suspende d  in 1938 . 

( c )  The Glide Foundat ion worked with a dragl.i ne dredge on Poorman 
creek , s out hwest of Jacksonville , in· sec . 7 , T . ;8 S . , R . 2 W .  C apac ity was about 
1000 cubic yards a day . Assessed v alue of t he land dredged was about $3 an 
ac re . Thi s c ompany has now moved i t s  outfit  to Foot s creek south of t he t own 
of Rogue River . 

( 2 ) Bake r County . 
There are s ix ac t ive dredge s , three o� whi ch are in Sumpt er Valley , -

an are a  in T . lO S . , Rs . 37 and ;8  E . , ext endi n.g southeast from t he t own of Sump ­
t er in t he we st e rn part o f  t he county . The Valley , wat ered by Powder Rive r , 
c ont a in s  both  me adow land and range land . As s e s sed valuat i ons are about 70j. 
of t he "true" value . A swmnary o f  i nd iv idual operat ions follows : 

( a )  Sumpter Valley Dredging Company , t he large s t  ind i v i dual placer 
ope rat ion in the St at e , has a connec t ed bucket t ype dredge working about f ive 

miles below or southeast of  Sumpter . Wit h 9 cubic feet bucke t s , c apac i t y  i s  
about 2 80 , 000 cub i c yards a mont h ,  wh ich at t he dept h dug acc ounts for about 10 
acre s . The company cont rols i n  excess  of  1200  acre s , approximately seven-twelfths 
of wh i c h  is meadow land with an a s se s sed valuat ion of about $2 7 . 50 an acre , and 
f ive - twelf t h s  range land wi t h an a s se s sed valuat ion of ne arly $5 . 00 an acre , g i v ­
ing an average as s e s sed valuat ion of $18 . 50 per ac re . 

( b ) The K .  R .  Nutt ing Company and Little , Harr i s , and Wolf i nger , bot h  
under t he same management , each operat es a d ragl ine dredge about lji and 2 miles 
re spect iv e ly sout heast of Sumpter . Capac it y of e ach of t hese  plant s i s  from 1800 
t o  2 000 cubic yards a day . As s e s s e d  v aluat ion of t he land cont rolled is a pprox ­
imately t he same a s for Sumpt er Valley Dredging Company . However ,  6 8 0  acres o f  
the ir land i n  Be ar Gulch , tr ibut ary to  $umpt e r  Valle y ,  is  j ackp ine land as se s sed 
at about $1 . 50 an acre . 

( c ) Max Hoffman has a d ragl i ne d redge on Cracker creek about 3 miles 
north of Sumpter . Capac ity of t he plant is 12 00 to 1400 cubic yard s a d ay . The 
dredge are a  i s  low value graz ing land . 

( d ) Norman Parker , on Elk creek , southwe st of Baker in sec . 4 ,  T . lO S . , 
R . 39 E . , operat ed in 1938 a dragl ine w i t h  a dry land plant , t hat i s , a washing plant 
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on skids . Capac it y was about lOOO cub i c  j'ard s a day . Work w as in l ow -value 

graz ing land . Th is plant has been rebu i lt and moved to Ind ian Creek b e l ow Gran ­
i t e  in Grant c ount y , 

( e ) Oregon Mini!!_ILQ_OmEany operat e s  on Burnt rive r , nort he as t  o f  
Bridgeport i n  Se c t io ns 3 and 9 ,  T . l2 S . , R . 41 E . , us ing a dragl i ne and f l o at ing 
washing plant . Capac ity is about 2 0 00 cub i c  yard s a day . Low -value g raz i ng  

land is be ing dredged . 

( 3 )  Grant fount� . 
There were f 1  ve ac t ive d redges 1 n  the count y ,  one o f  which susp ended 

work in 1938 . As s e s s e d  valuat io n of l and rang e s  betwe e n  50 and 60 pe rce nt of 
t he ' ' t rue " value . A summary o i'  o perat i on s  i s  g iven below . 

{ a )  We stern Dred����Co�p� has a c onne c t e d bucket t ype d re dge 
now working j ust  w e s t  of t he to\vn of John Day in o l d  pla c e r  t a il ing s  from early­
day mining . Capac ity is about 6000 cub i c  yards a day .  As se s se d valuat i o n  of 

t his o ld ta i ll ngs area 1s $1 t o  $2 an acre . Some of t he be t t e r  c la s s  o f  farm 
land with as s e s sed va luat io n of $55  an acre ba s  been dredged . 

( b } Fe rris and Marc hb1mk , us ing a d rag l i ne d redge , are work ing about 
5 mi le s we st of t he t own of J o hn Dayin t he NEi of s e c . 2 5 , T . l3 S . , R , 30 E .  Capa­

c i ty is a bout 6 000 c ub i c  ya rd s a d ay ,  and t hi s  is one of t he large st , if no t t h e  
large s t , d ragl i ne dred ge i n  t he w orl d . Farm land be ing dredged i n  June , 19 39 ,  
has an asses sed valuat ion of $5.5 an a c re . Thi s dredge w i ll b e  o ut of g round by 
the end of 1 9 3 9 . 

( c ) !!_:...!_..:._�Ent(h���nd �C-�m_Eany have a d ragl ine dredge on Dixie creek 

about 2 mile s  nort h of Pra i r i e  C it y . C apac 1 t y is about 2500 c ub i c  ya rds a d ay . 
The land be i ng dredged i s  graz 1 ng land a s s e s se d  at $3 t o  $5 an acre . 

( d ) C ,  H .  Timms Go ld Dredgi ng Company , us i ng a c onnect e d  bucke t 

t ype dredge , opera t e d  ne ar Galena on the Mid."d'le'"'Fork of t he John Day river . 
Capa c i ty was abo ut 25 00 cubic yard s a day . Work was s t o pped in t he latter part 

of 1938 . Of t he 148 ac re s d ug in t he six ye ars ' operat i ons of the c ompany , 
2 6  a c re s were hay land , and t he balanc e was i n  old t ai l ings from e arly-day plac er 
mi n ing . 

( e ) Port er and C om�any s t arted work w �th a new electric , bucket line 
dredge in September , 1938 , Qn Bull Run , about 1� m i le s s outhe ast of Gran it e  i n  
eas t ern Grant County . Bull Run dra i ns t o  t h e  nort h f or k  o f  the John Day river . 

Capac i t y  is about 2 000 c u b i c  yards a day . The area is brushy , very low value 
land for any agr i c ultural us e . 

( f ) Oroplat a Mining c o�panY , c a lle d the Atk i ns on dredge , ha s a 
dragl ine on Grani t e  c ree k , about 2 mile s no rt hwe st of Grani t e . Capac 1ty i s  about 
15 00 cub i c  yards a d ay .  The are a  t o be dredged i s  very l mv -value graz i ng land . 

Ec onomic Fac t ors : 

In t he c ount i e s under d is c u ss ion t h e  c la s s ificat ion " farm land" includ e s  
a l l  t ype s wh i c h  m ight have an agri cultural use and range s all t he way from some 
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graz ing land valued at $1 . 50 an acre t o HLc ga'G e d  o rc hard l and wit h  a n  ave rage 
va lua t i o n  of over $300 an acre . Spe c i f i c  and general relati onships of dre dge 
land value s in t he v ar i ous l o c al i t i e s , t oget her w it h  t he evid e nc e  o f  new wealth 

c re at ed in the c ommun i t i e s  a s  shown b y  dredge expend it ur e s  are out l ined be l ow . 

The fact t hat new wealth �s c reat ed by dre dging and t hat t hi s  new wealt h  
i s  d is t r ibut ed in t he local communi t ie s  a s  well a s  the St at e a t  l arge in exc hange 
for the removal of farm land from use i s  not genera lly rec ogni zed , and t he amount 
and effe c t s  of th is new we alth are not gener ally appre c J.at e d . In o t he r  words , 
t he l o s s  i s  c harged , but t he g a i n  i s  not c red 1t ed .  

The dredge s in Jackso n <;; ount y ar e a l l  work � ng  on land c lassed a s  graz ­
ing l and hav ing an as s e s se d  v alua t ion of f rom $2 t o  $7 an acre with t he except i on 
of ;o ac re s a s s e s s e d  at an average value of $ 2 2 o 3 3 an acre { a s s e s sed val uat i on 

at about 70jo of t he " t rue " ;ralue ) .  The land 1 s  ne ar ly all non--t i ll able and pos ­

s ible c ro p  return would be n egligible , c ompa re d with t he t otal crop return of t he 
c ount y .  The amount of land t o be actually dredged as d is t ingu 5.shed from t he 
acreage bought for dredging purpo s e s  i s  a mat t er o f  a f ew hund red acres , wh i l e  t he 
t ot al ac reage of f arm land i n Jacks o n  c ounty was e s t imat ed i n  193.5 as 3 0 3 , 4 9 3  ac r e s  
and t hat o f  Jo s e phi ne c ounty as 1J..l , 378 a c re s , Ti llable c ro p  land i n  the two 
c ount i e s  amount ed t o  108 , 92 8  acre s ,  and the average value of f arm land was e st :tm­
at ed at a l it t le ove r $61 an ac re , 

The o pe rat 1on by t he Rogue Rl ver Go ld Company on Grave s c r e e k  in Jose ph5.ne 
c ounty in 19 38 wa s on land with an as se s se d  v al ua t i on of about $7 . .50 per acre 
wHh a s s e s s e d  v aluat io n at 66-2/31- o f  the " true " value " From 1928 to 19 38  thi s 
c ompany m 1 ned 270 acre s o f  land , of wh ic h a t ract of about .50 acres was worke d  
o n  Foo t s  creek i n  Jackson c ounty . Of t hi s t o t al ac reage only 2 3  ac re s  were 
t illab le . Mo re t han an e qu i val em; amount of new land was made by t he act 1on of 
s e t t l mg bas1ns cons t ructed on former rocky was t e land o 

SUllliTla:ri z 1ng the above , ,; he valu e  of ne arly al l of t he land be 1 ng d redged i s  
from $2 t o  $10 a n  acre a s  agri cultural land while t h e  ave rage value o f  farm land 

is about $61 an acre . Farm land in t he two c ount ie s amount s to ab out 41.5 , 000 
acre s . The pr oport �on of farm land , ne arly al l marg �nal , remov ed from use by 

dredging would be l es s  t han a quart e r  of one pe r c ent . 

Be c aus e of fai lure "G O  o bt a i n  c omple t e  f lgur e s  on expend itures by operat or s 
of sout hwe stern Ore go n , an ac curat e tabulat ion c annot be g iven , but an idea o f  

amount s invo lved may b e  had from t he rep ort of one c ompany o In t en ye ars o f  
not cont inuous ope rat �on �n s out hwe st er n Ore gon , t h is c ompany spent ab out 
$780 , 000 in t he c ommunit y ,  not c ount ing c ap it a l  e xpend iture s .  

Of t he two c la s s e s  of land be ing d redged , meadow land i n  t he Sumpt e r  

Valley i s  as s e s se d  a t  about $30 an ac re and range land a t  f r an  $1 - .5 0  to $10 . 00 
an ac re . The average a s se s se d  valu e of lands in t he Sumpt er Vall ey now c on t ro l ­

led b y  t he t hree ope rat ing c ompan i e s  i s a b out $ 1 8  a n  a c re with t he a s se s sment 

rat io about 70j. of t he " t rue "  va lue o However ,  one of t he c ompan i e s  has bought 

680 acres , a s s e s s e d  valu at ion of which �s $L .50 an a c re . In 193 .5 , farm l and 

acre age in Baker count y was e st imat ed at 714 , 187 , w i t h  an ave rage value of 
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Dragline and washing plant of K. R .  Nutting d: Co . ,  Sumpter Valley. 
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View of old Chinese tailings near the town of John Day showing 
pond of stagnant water. Western Dredging Co . dredge extreme left . 

PLATE 5 .  
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$15 . 59 per acre . Crop ) and was e st 1mat e d at- · ?: 6. , 642 acre s . out s 1d e of about 

1000 acre s o f  me adow land i n  Sumpter Valley , pre sent -day dr edg1ng areas in the 
c ounty are i n  low -value , non- t 1llab l e  land and w oul d  be a Jower perc ent age of 
the t o t al farm acreage than 1n Jackson and Jo seph ine c ount i e s . 

Sumpt er Valley 1s hlgh , t he growmg s e a son i s  s hort , and the me adow J. and :l.s 

of r at her low value a s  hay lan d . The proport ion of c ount y  c ro p  land t o  be 
dredge d 1n t he vall ey by o perat i on s  pl anne d at pre sent is 1e s s  t han one pe r c ent . 
It shotcld be p o 1. nt e d  out , howeve r , t hat proport i o n  o f areas c onc erned 1 s  not a s  
impo r-t ant a s proport lon o f  t o't a l  c r op s  r a i s e d  1 n  t he areas , and Sumpt e r  Val J ey 

me aCic N land is no t as produc t 1ve a s mo st o t he r  Baker c ounty c rop lands . 

pro bable fau t or :m t he ext e ns 1 on of fut ure dredg 1 ng area in Sumpter Val ley 

l S  ·c he pro po se d r e c lamat 1on pro j e c t  on Powder r:nrer for t he pr1 nc ipal purpo s e of 
stor:L ng wat e r  f or t he Baker Valley . A surv ey has be en made by t he U . S .  Re c lama -�  

t i o n  Se rvic e in c o oper at J.on W l  t h  t h e  S t at e  of Oregon , and a report o f  t h e  pro ,] e c t  

ha s b e en subm1 t t e d . The pl ans 1 nc lude a dam at one of two s H e s  but preferab l y  

a t  t he Mason s it e  ab out seven mil e s  up the r iv e r  from t he Bake r - Um. ty hJ..ghway . 
The t o p  of t he dam would be at the 4 ,  070 c' ont our . At t h1 s  eJ.e·o at :wn t he surfac e 

of the res e rvo i r w ould b e  app rox1mat e ly 2 , 300 a c re s and c over ab out J , 700 a cr e s  
o f  c ropland of lower Sumpt e r  Val1 ey " Whe n full " t he reservou would ext end t o  
with1n a sh ort d i s t anc e s omheast o f  McEwen ne ar wh ich t he Sumpter Valley Dr e dg1ng 

C ompany is now o per at 1 ng . 

La c k  of wat er a nd not J ack of c-ropland 1.s t he c r1 t 1 c al f a c t o r  1 n  r a 1 s 1 ng c rops 
in Baker c ount y , so t hat at some future nme t h i s  re c l amat 10n pr oject  w i JJ. probab ·· 
ly be c omple t e d " Th1s wou ld me an t hat t h e  l owe r e nd o f  Sumpt e r  Val ley woul d be 
d e s troye d a s  farm J and whet her o r  not 1t were dredged " 

Re port s of e xpe nd n ure s  of on ly four o f  the s ix ope rat :wns d e s c r 1 be d have 
be e n  r ec e ived and one of the se ope r at e d bU"C· a s hort t ime 1n J 9 3 8 . Some >.d e a  of 
t he 1mport anc e o f  suc h  expend lt ur e s  may be g a >l. ne d , however , by (J l t :wg those of. 
t he Sumpt e r  Va lley Dredg1ng Company , wh 1c. h , a s ha s be en s t at e d , lS t he l arge s t  1n 
t he Stat e . 

In t he four year s  f rom July 1 ,  1 9 3 5  t o  J'uly 1 ,  1 9 3 9 , this c omp any s pent, about 
$850 , 000 1n wage s , s uppl1e s .  repa 1 r s , t axe s , and c a p it al e xpe ns e . 

All of the 1t ems o f  expense of dre dg ing ope rat ions , exc e pt Federal 1 nc ome t ax ­

e s  and c ap i t al expend i ture s ,  are of d i re c t  bene f i t  t o  t he loc al c ommum t l e s and 

the State as a whole : also a pa rt of the cap:tt al expend 1 ture , a s ide from t he pur ­

c ha s e  of land ,, af fec t s  t he St at e d irect ly and i nd :t r e c t ly .  Such i t erns as lumber , 
s t ee l c a s t ings , and e art h-mov 1ng mach inery purc ha s e d ln Oregon , a s  w e ll a s  t he 
lab o r  of c onst ruc t i on ,  make up a ma ter ial part of dredge c apit al expens e . 

3 .  Grant CountY- . 

In 19 3 5  t he c o unty bttd 985 , 975  ac re s c J  as s e d a s  farm land . O f  t his 
acreage , 6 3 , 12 6  we re c l a s sed a s  eropland , 27 , 340 a s  pJ owable pa sture land , a nd 

t he b a lanc e a s  woodl and or " othe r "  pa sture land , The ave rage value o f  farm land 
was $6 . 77 an ac re . Some o f  t he b e st b ot t om l and 1n t he John Day Valley i s  val-
ue d a t  $ 100 o r  mo re an acre , wh1 I e  ot her more e l evat e d  i rr igable land 1n t he same 
valley is v alue d at around $50 an a c re . The great bulk of t he 0 ounty ' s f arm acre -

age 1s low - value land w 1 t h  ave rage v a lua t 10 ns ar ound $4 or $5 an a c re . 
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All of t he dredging operat i ons of t he e::o unt y are 1 n  l ow - value land w i th t he 
exc e pt ion of t h e  two working in t he John Day Valley . One of the s e , as ment i oned 
ab ove , i s  nov1 work ing in an are a  of o ld p lac e r t a il ings hav i ng no value as farm 
land , and the ot he r w i ll c eas e  work wi t h i n  a f ew months , 

Muc h  of t he f e e l ing a ga ins t dredging i n farm l and s of t he St a t e  is t he re sult 

o f  operat i o ns i n  t he J o hn Day Valley . Some c rop land has be en dredge d a nd t a i l ­
ings p i le s are in ev idenc e a t  poi nt s along t he highway whi ch run s t hrough t he Va l -­
l ey for 1 t s  e nt ire l engt h .  The f a c t  that t he se t a iJ ings are s o  ea s 1 ly se e n  f rom 

t he muc h - t rave led highway , c omb me d vn t h  t he marked c ont ra s t b e twe e n  gre e n  c ro p 
land and ro c k  p iles , g iv e s  a d i s to rt e d pe rsp e c t ive of t h e  runount of a c t ual d e s t ruc ­
t ion of c rop l and o Much of the area dug was or 1 g 1 nally b rus h l and along t he r iv ­

e r  c he nnel and o f l i t t le u s e  a s  farm l and , but t o  t h e  un i nformed obs e rver the 
pre s ent rock p i le s r e pre se nt land t hat wa s once all gree n  cropland s im i l ar to t hat 

whi e:: h t he pi le s  now borde r . 

Th is impress i on of appa rent d e st ruc t i o n  of cropland i s , in t h e  main , mi s l e ad ­

i ng , a s t udy of all rela t e d  f ac t s c r e at e s  a quit e d i f ferent p 1 c t ure . For t hi s  
r e a s on c ond it i o ns i n  t he John Day Valley and Grant c ount y are d i s cu s se d i n  more 
det ai l t han t ho s e  of t he ot her dredge d ist r i c t s .  

The John Day Valley , forme d by t he John Day r i ver , ext e nd s f rom above Pra i r i e  
C it y  on the e a st t o  beyond Dayv i ll e  on t he we s t , a d i s t ance o f  about 5 0  m i l e s . A 
l arge part o f  t he valley i s  in cro pl and and repre sent s a sub s t ant i al part o f  t he 
e c onomy of t he c ounty . 

In two g e neral areas of t he valley t he r e  e i t he r  h ave be e n  or s t i ll are w o rk c� 

able grave ls repr e sent 1 ng c o nc ent rat ions of go ld along o l d  a nd pr e sent c hanne ls 
of t he r ive r .  The smaller of the t w o  a r e a s , n ow  inac t 1.ve as far as dre dg i ng  is 
c o nc erned , o c cup ie s a r e lat 1vely narrow s t r ip extend ing we s t  for nearly two m D e s 

from Pra n i e  C i ty ; t he s e c ond :ts at and west of t he t own of John Day ext end ing 
for seve ral mil e s  d own t he r1ver va ll ey . 

In t hi s  lat t e r  l o c a l i t y  whe re two d redge s  are now operat ing , plac er min ing 

ha s b e e n  c arr i e d  on s i nc e  ear ly t ime s ,  C anyon cre ek drai ns from t he s out h i nt o  

t he r iver a t  John Day and wa s i n  e arly-day mining a pr o l i f i c  produc er o f  pJacer 

go ld bo t h  from r i ver gravels and from highe r benche s whe re a c ons id er able are a was 
hydraul i c ked . Chine s e  worke d the river g rave ls n e ar  John Day leav ing t a i l ing s  

mound s i nc lud e d in an area o f  s ome thing over 100 a c re s c One o f t he dre dge s has 
been work i ng t hr ough t he s e  old mound s dur ing the pa st ye ar and ha s { i n July 19 3 9 ) 
a c o ns i derable pr oport ion ye t t o  d ig , The are a c overed by the se old t a i l ings was 
value le s s  as farm land and c o ntained many sma l l  pond s  and s l oughs , A c o nst ruct i ve 
re sul t of drdg wg th is area i s  t he d rain ing of t h e s e  o ld poo ls wh1 ch were very 

favorable bre e d i ng ground for mos qui t o e s  and o t he r  p e s t s  

The a r e a  dredged a t  and we st of John Day l S  around 650  ac re s ; t hat a t  Prairie 
C it y  ha s not b e e n  d e t e rm ined , but it is pr obab ly le s s t han 100 ac r e s . The t o t al 

area dredged i s  probab ly l e s s  than 800 ac re s , Not a ll of t h i s wa s c ropland ; s ome 

was b rushy and swampy s o  that the r e a l  ac re age o f  c ropland dredged has no t be en 

great er t han 600 a c r e s  i n  an e l apsed t ime of about 35 ye ars . 

The t ot al a r e a  c la s se d  as irr igat ed land in the John Day Valley i s  approxl ­

mat e ly 3 0 , 7 5 0  a c re s . The refore , t he amount of c ropland t ake n  out of pr oduct i on 

by dredging in 3 5  years i s  le s s  t han 2 p e r  c ent , Mor e ove r ,  1 t  s hould be po wt ed 

out t hat it would be e rrone ous t o  a ssume t hat 20  per c e nt woul d be taken out o f  



product i on by d redg i ng in 350 years . The amount of dredgeab le ground ln t he 
Valley i s  l imit ed . Whi l e  alJ of t he area has not been pro s pe c t e d , many p Jac e s 
have b een t e s t e d  and f ound t o be unwo rkab le . It is f a irly well e st abli shed t hat 

t he ec onomic c o nc e nt rat ion s o f  gold o c c urre d in t he alluvials from two g eneral 
local it ie s ,  name ly , t h ose of t he Dixie creek and C anyon creek areas , wit h t he 
lat t e r  form i ng t he g r e a t e r  amount of w orkable ground . From info rmat i on obt a J.ned 
by t h e  D e partme nt of Ge o logy and Mineral Indust r ie s  1 t 1s reas onable t o  a s sume 
t hat future pr o f i t able dredgeab l e  gr ound in t he Val ley under pre sent c o nd i t �. o ns 
w i ll not exc e ed 1000 a c re s , or 3 p e r  c e nt of t he 1raJJey i rr :t gat: e d  acreage . 

Plat e 9 s hows an area ne ar Mt . Vernon wher e a dredg:we; pro J e (n:  i s  p l anne d . 

The workable area has be e n  out l ine d by d n J l ing , and t he map c .l ear J y  shows t hat 
muc h  of t he ground t o  be drede;ed 1s 1n r :tver gravels border ing t he s t ream and 
t hat a re lat lvely m i no r  proport 1 0 n  of cro pland is t o be t aken out of pr o duc i.: :J.. on 

by t he operat i o n .  Some of t he ad j o i n 1ng land , of l ow value be c au s e  o f  high 
wat e r  t able , w 1 1 1  b e  dra 1 ne d  by t he dredg�.ng ope rat i on s  and it s value as f arm 
land great l y  inc reased 

As aga i nst the redu c 'c l on i n  acreage o f  c r opland by a v ery smal l pe r c e nt aee , 
t he re has been a large ret urn of new wealth t o  t he c ommunity and t he St at e in the 
form o f  wage s , expend i t ur e s  for s upp l :t e s  ani repa1r part s , in c apJ. tal e xpend itur e s , 
i n  t ax e s  of vari ous k i nd s , and 1n payme nt s for parc els of land , some he avi ly mort ­

gaged and w it h  smal l  c hanc e of r e d e mpt ion or r e f 1. nanc ing o 

The s evera l  out lays by ope ra-c, or' s  1n t h 1 s  lo c a l :!.  ty ( i nc lud 1 ng t he operat i ons 

o n  Dix ie c reek ne ar Pra1 r 1 e  C 1ty )  are g iven be low a s  qun.nht at 1ve evidenc e  of t he 
e c onomic import anc e of suc h o perat 1 o ns t o  t he John Day ValJ ey o 

1 .  To t a l  t axe s pa 1 d  m 193 8 ( imL 1ncome t; axe s } $ 38 , 207 , 50 
2 .  
3 . 

5 . 
6 .  
7 . 
8 .  

Amount paid out 1 n  wage s , fe e s , and salar 1 e s  
in 1938 ( inc lud1ng amount s f o r  pro spec 'C l ng ) 
Amount pa i d  f or s upplie s and rep a :tr part s in 1 9 3 8  

Tot al f or 1938 
Cap i t a l  e xpend it ures ( ot he r than l and } f o r  t he 
operat ions ( incomple t e  for two o pera t l ons ) 
Amount pa id for l and f or t he operat i o ns 

Number of Mo rtgaged parc e ls taken ove r  
Fac e  v alue s of mo rt gage s p a id 

Numb er o f  men employe d  ( i nc l ud ing t ho s e  engaged i n  
prospect ing } 

J72 , 6.U . 81 
-�.z.?.3.?.:.8�q_ 

$2 9 6 , 8 3 7 . 82 

2 5 6 , 6 61 . 00 
474 , 884 17 

15 
9 3 , 000 o OQ 

14 8 

The populat i o n  o f  the five t owns of the area i s  1 3 1 9 , a nd 1t 1s l 1kely t hat 
t he populat i on of t he who l e  v alley d o e s  no t exc e e d  2 000 pe o ple . Therefore . t he 
import anc e to the c ammun :J..ty of the ab ov e f 1 gure s  be c ome s qu i t e  apparent . 

About half t he land dredged was o l d  t a 1 Hng s  and gravel bars as s e s s e d  at 
about $L 00 an acre o The balanc e of about 60 ac re s wa s 1 n  land a s s e s sed at 
ab out $5 5  an acre . As suming a t ax l evy of $2 . 05 pe r acre , tot al t axe s on the 
land d re dged would have be e n  ab out $125 a s  f arm land to c ompare with $38 , 207 
actually pa id by dre dge operat ors . Thi s l a t ter amount , undou bt e d ly , was made 
up largely of i nc ome t axe s wh i c h  went d ire c t ly int o t he Stat e ' s  fund , 
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Some furt her stat i s t i c s  relat i ng t o  c ount y and st at e  e c onomy s e em pe rt inent 
and are shown in t he fo llowing tabulat ion . 

Taxe s levi e d  i n  Grant c ount y in 19 37  
Taxe s r e c e ived i n  Grant c ount y  i n  1 9 3 '7  
De linQuent t axe s i n  Grant c o unt y in 1 9 3 6  
Ac cumulat e d  delinQuent taxe s t o  and inc lud ing 193 6 
Fore clos able del i nQuent taxes t o  and inc lud ing 19 3 6  

$ 171 , 201 . 3 8 
12 '7 , 2 16 . 00 

41 , 0 5 6 . 8 8 
3 3 1 , 3 7 2 . 35 
2 2 9 , 2 6 6 . 80 

5 3 . 11 
38 . ,5,5 
2 7 . 44 
3 8 . 12 

Per capita ac cumul at e d  d e l i nque nt t axe s { e st imat e d  pop . l9 3'7 ) 
Dit t o  for t he s t at e 

Taxe s levi e d  pe r capita Grant c o unty in 1 9 3 7  
D it t o  f o r  t he s t a t e  
Tot al c ount y pub l i c  d e bt 1 9 3 8  
Pe r  c apit a publ i c debt 

Ditto for the s t at e  ( inc lud i ng  c ounty i ndebt edness ) 
Per cap it a effe c t ive buy ing inc ome 19 3 '7  
D i t t o  for t he state 

5 3 3 ,. 4 9 2  0 2 2 
8 5 . 5 0 

1 2 9 . 08 
3 8 2 . 00 
608 . 00 

The se f igure s show t he d e s i rab i li ty ,  if not the ne c e s s i t y , of enc o u rag ing 

ent erpr i s e s wh i ch pr oduc e new wealt h f o r  t h e  c o unt y a s  we ll a s  for t he s t at e . 
In fact i t  i s  ev id e nt t hat w i t hout t he inc ome which t he c ount y r e c e ive s d i re c t ly 

and ind ir e c t ly fr om t he dredge s , not only woul d bu sine s s in the John Day Valley 

be depres sed but also add i t i o nal burdens wo tud develop i n  c ounty f i n anc e s . 

In t h i s  c onne c t i on it is int er e s t i ng t o  c ompare t he man-ho urs of far'm labor 
nec e s sary to farm an acre of alf alfa vn t h t he :n'3.n - hours r e qu 1 re d  t o  dre dge an 

acre of ground . It ba s be e n  e st imat e d  t hat , in t he John Day Val l e y  for an aver ­

age s e c t i on of 2 0  feet dredge d , an a c re of ground requires 1 2 00 man-hours of labor 

at an ave rage w age o f  8 2 . 5  c ent s an hour , or a t ot al of $ 9 9 0 . 00 an acre in wage s . 
To farm an a c re of alfalfa , aut hori t i e s  have e st imat e d  t hat , in irr 1gat ed are as , 

t here are from 16 to 2 2  man-hours of labor r e quired f or plant 1 ng , care , and harve st . 
The ave rage wage wou ld probably be about 2 5  c ent s an hour , or a t ot al of from 
$4 . 00 to $ 5 . 50 an ac re t o  c ompare with t he $ 9 9 0  for dredgi ng . 

i\n e c onomic fac t or not generally r eal i z ed 1 s  t h at of t he number of mort gaged 
farms involve d , in t he s ale of land t o  dre dge ope rat o rs . Farmers hav e been c o n ­
t end ing aga in st low pr ic e s  f o r  many years . I n  order t o  mee t obl igat i ons and i n  

t h e  hope that c ond it ions would impr ove f arms w e r e  mort gaged . In many c as e s t he 
loans were made on land valuat i o ns mu c h  h i gher t han c ould be obt ai ne d at pre sent , 

and cons e quent ly ref inanc ing of mort gages when due has been  di ff i c ult , if not im­
pos s i bl e . In t he John Day Valley many parc e ls of land have be e n  n ear for e c los ­

ure whe n t aken over by dredge operat ors . In t he se c as e s not only has the farme r 

saved hi s property but the mort gagor ha s had hi s loan repai d , t he f a c e  value of 

wh i c h  was ab ove t he a c t ual value w ithout mineral r ig ht s . In t he J o hn Day Valley 
t he fac e v alue o f  mort gage s on parcels of la nd t aken over by pre se nt dredge oper­
a t or s  was approximately $ 9 3 , 000 . Mos t of t h i s  land had unpa i d t axe s and many 
face d f o re c l o sure on land va luat io ns t hat would not j us t i fy r e f inanc i ng for ranch 
purpo s e s . 

The t o tal amount of expend i t ur e s  by Grant c ounty d re dge s i s  out l :t ned below .  

l .  
2 .  

Tot al t axe s pa i d  i n  19 3 8  ( inc . lnc ome t axe s ) 
Amount paid out in wage s , f ee s , and s a lar 1e s in 19 3 8  

( inc luding amount s for pro spe c t ing ) 

$ 63 , 5 5 3  
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3 ,  Amount pa i d  f or supp l i e s  and r e pa n  part s , 1938 

Tot al for 1938  

4 ,  Capit a l  expend itures ( o t he r  t han la nd ) for t he 

operat i ons 

) .  1\mount pa i i  for land for the operat i ons 
6 . Number of me n employed 

"' t 1.60 , 688 
$ 546 , 344 

533 , 810 
7 84 , 85 6  

2 14 

Not e : Capital expendJ.tur e s  are i nc omple t e  for 'cwo operat ions , 

15 

In both the John Day and Sumpt er Valleys b e t t e r  dra:tnuge of land ha s r e ­
sult ed from d r edg ing in c e rt a in s e c t io ns , Espec iall y in t he John Day Valley , 
s ome localit i e s  have a high water t ab le whi c h  ha s pre c l uded t he use of t he land 

as cropland , 1\ft er ad j ac ent land was dredged , t hus effect i ng dra i nage to t he 
wat er-logged land , good hay c r op s  have b e e n  grown on t he land t hus affe c t e d . 

In t he past , t here has b e e n  a rat her c; :C' .o s e  ba:lan c e  be twe e n  ava ilab le w int e r  
f orage and t h e  numbe r o f  l i ve s t o c k  t o  be f e d  1 n  t he John Day Vall ey , Pe ople w i t h ­
out bias have be e n s i nc e r e ly c oncerned o ver t he removal from farm use o f  eve n the 
small proport ion of c rop l and d redged , t h�nk ing that , i n  t he event of a bad year , 
t here would be a short age of winter forage and t hat t hen 1 t  would be ne c e s sary t o  
b r i ng  in f e e d  from out s id e  t he c ounty " There a r e  s everal fact ors t o  be consider­
ed in d i scuss ing thi s problem . 

Informat ion from aut ho r itat ive s ourc e s  apparently s hows t hat , for obtaining 
t he b e st; operat i ng re sult s , t he r e  has b e e n  ge nerally insuf f i c ient range land ad ­
j a c ent t o  t he val ley for b e st r e sult s .  In o t he r  words , speak i ng gene rally , f arm­
e r s  would gain by rang1 ng a l e s s  number of live st ock on a g iven range and by s o  

do i ng would improv e t he c o nd it :LO n  of t he i r range s t o ck ., A gradual reduc t ion in 
number w i l l  probab ly be effe c t ed , t hus reduc ing t he po s s i ble hazard of lack of 
wint e r  for�ge . 

Mo st of the hay ac reage of t he Valley 1 s  i n  me adm'l hay wh1.ch y :�. eld s a c o ns i d ­
e rab ly le s s  quant i t y  of forage t han i t  wo uld 1 f  1 t  we re plant e d  :t n  alf alfa ,. and i s  

infe r i o r  in qua lit y  t o  that o f  alfaJfa hay Ranc her s have be en shown t h e  de s i r -
ability o f  repla c ing meadow hay w it h alfalfa whe rever po s s i ble , a n d  t he a c r e age 
of a lfalfa i s mat er ial ly inc rea s i ng . As t he a.l.falfa ac re age inc reases t he dang ­
er of a s c ar c i t y  of w1nt er f orage w i l l  d e c re a s e . 

The fac t o r  of dredging ha s had and vri l.I have very l 1  t t l e  1 nf lue nc e on t h i s  

mat ter o f  wint e r  fe ed . As ide fr om the srnalJ proport ion of hay land t ake n out of 
product ion by dredging , t he range land c ont iguous to and d ep�ent upon t he c rop 

land d redged has been t aken over by o t her J ive st ock operat or s who have t hus b ene ­
f it t ed by a c qu ir ing add it i o nal range la nd . 

Pert inent t o  t he ma t t e r  of s e a s onal bal anc e in ava ilabl e s t c c k  fe ed is t he 
following ext rac t from a le t t e r  t o  t he Departme nt from t he off ic e of t he Regional 
Fores t e r , Uni t e d  St at e s  Forest Servic e ,  Pori J and : 

" It is a reas onab le st at eme nt , I be H eve , that t her e i s  insuff ic i ent 
summer range if not ove rgrazed , in e a s t ern Ore gon , t o  go w i t h  t he wi nt e r , 
spri ng and fall c apac it y .  The lat t er i nc lud e s  hay , range and gra i n  for 
w i nt er feed . In t he higher valleys such a s  t he John Day Valley , in a 
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" norma l ye ar t he C Jns e rvat ive c apa c it y  for w inter use of c ropland 

and w int e r range s  is at pr e sent in exc e s s  of t hat for spring , fall 

and summer . •• 

Out s id e  o f  t he Sumpt er and J ohn Day Valleys , dredge land ha s a t he o ret ical 

valuat ion as farm land of f rom $2 to $10 an ac re . In order t o  ob t a i n  a pe rspe c ­
t ive of t he value o f  suc h land i t  i s  enhght eni ng t o  make c ert a i n  reas onable a s ­
sumpt ions and c ompare monet ary retur n  f r om t h e  land as farm land wit h i t  as dredge 
ground . 

As sume t hat farm land h aving a value of $6  an acre c on ta i ns workable grave l 
15 fe et in t hi ckne s s  with rec overable value s of 15 c e nt s a c ub i c yard in go ld . 
The gro ss value of the land for it s gold cont ent would t hen be $3 , 630 an acre . 
As suming t he s ame ne t pe rcent age re t ur n  i n  each c a s e , i t  would t ake 600 ye ar s 

for the $6  land t o  e qua l t he return on t he dredge ground for one ye ar . 

From anot he r vi ewpoint , a s s uming a 10 per c e nt ne t ret urn on t he dredge 
land , $363  depo s it ed at 2�� per cent ample i nt erest ret urns more e ac h  year t han 
t he t ot al value as farm land , Of c o ur s e , if $363  were c ompounded annually at 
2� per c ent it would reac h astronomical f igure s in 600 years . 

From st i ll anot her po int of v i ew - that of t he farme r who owns the d redge ­
abl e ground , -t he c ompari s on woul d  be between t he value of t he land as f arm land 
and t hat paid him f o r  t he land as dredge ground . Farme rs have bee n paid from 
$100 t o  $600 an ac re by dredge operat ors , Th i s  is for the land bought , not for 
t he land d redge d ; in t ho s e  c a s e s  i n  wh i ch not a l l  t he land bought is dredged , the 
c os t  pe r acre of land dredged would be highe r  t han t he c o st per acre of land 

bought . Comparing the inc ome from low -value land w it h  t hat whi c h  c ould be re ­
c e iv e d  as ban'{ int er e s t  on t he cash re c e ived shows t he great advant age to t he f arm­

e r in s e ll ing a c re age to be d redge d , The f ac t t hat a small pe rc ent age of land i s  

take n  o u t  o f  us e appears t o  be o f  m inor impor tance whe n c ompared wi t h  a l l  t he 

advantage s gained by dredging t he ground " 

Des t ruc t i on of Farm Land . 

To a id in obt ain ing a t rue pe rspe c t ive of the proport i o n of farm land re ­
moved from use by dredging o perat ions a c ompar i son may be made with o the r agen­
c ie s , whi ch in t he aggregat e are i ncomparably more d e s t ruct ive t o  agri cult ural 
land t ha n  dre dg ing . These are s o i l  eros i on and over -graz ing . Re sult s f rom 
dredg ing are qu ic kly e v i d e nt but a mat t er of hundred s of a c re s only i s  conc ern­
ed . The d e st ruc t ive re sul t s of ov er -graz i ng and s o i l  e ro s i o n  are ins i d ious i n  
t hat they be c ome not i c eab le gradual ly , wh i l e  t h e  cumulat ive d e s t ruc t ive e ffe c t 

i s  en ormous and c o ncerns hundreds o f  thous and s of a c r e s , 

Be c ause of t he m agn itude o f  t he problem , and be c ause of the large proport io n 
of Fed eral � owned land , st at e s  have rel i ed on t he Federal government t o  combat t he s e  
d e s t ru c t ive ag e nc i e s , or at l e a s t  have a l l ow e d  t he Federal governme nt t o  in it iat e 
and p i one er remed i al me asur e s ; t hus i t  appears t o  b e  s omewhat out of proport i on 
f o r  the s t a t e  t o  s ingle out t he c omparat ive ly ins i gnifi cant d e s t ru c t ive act i on of 

dredgi ng o perat ion s for c or re c t ive act i o n  whe n e qu ivale nt but imme asurably great er 
d e s t ruct i on of farm land i s  g o i ng on t hr ougho ut a very large part o f  t he St ate • s  

agr icultural are a . 



Sumpter Valley Dredging C o .  

View o f  Western Dredging Company bucket line dredge digging 
in old Chinese tailings mounds. Town of John Day at left . 

Ferris � Marchbank dragline. John Duy Valley. 

PLATE 6 .  
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A measure of t he ext e nt of reduct ion in numbe rs of live s t oc k ,  c aused by over ­

gra z i ng ,  is ind i c at e d  by a further ext rac t from t he le t t e r  from t he off ic e of the 
Regional Fore st er as ment ioned on page 1.5 ; it 1 s  as fo llows : 

"Types of r ange ot he r  t han bunc bgra s s , pro perly fence d and prot e c t ­
ed , or cheat gra ss c ont i guous t o  or near the val l ey cropland s I should 
e s t imate have be e n  reduc ed in c apac i ty s inc e e ar ly s e t t l ement from t hree 
to f ive ac res per c ow mont h t o  from t en t o  f ifteen acre s p er cow mo nt h . "  

It would be a d i ff icult mat t e r  t o  e s t imat e c lo s e ly the amount o f  pro duc t ­

iv ity destroyed each year by f a i lure of farmers t hro ughout the St at e t o  add t he 

nec e s s ary amount s of f ert i l i zers and l ime st o ne t o  s o i ls in ord er t o  ma i nt a in fer­
t i l it y , but that t h is los s of produc t ivity � s  very large is a c e rt al.nt y ; it pro ­
bab ly e xc e eds many t ime s over t hat du e t o  d redg ing operat i o ns . 

C ompar i s on of Total Areas Inv o lved .  

The area of f arm l and �n 19 35 , i nc l ud ing t hat c la s s e d  a s  t i llabl e , ln t he 

s everal c o unt i e s  c ont a in ing dredge d and pot ent �ally dre dge ab le ground , i s  g�ven 
be low . 

Farm Land Cropland Crop I.and 

acre s  acre s . Failed Idle or 

fal low 

Baker 732 , 099  141 ,. 3 60 10 , 480 13 , 17 .5  
Douglas 663 , 7 20  14.5 , 87 6  1 , 801 10 , 5 47 
Grant 9 8.5 . 9 7.5 9 0 , 46 6  4 , 2 .5 .5  8 , 003  
Jac kson 303 , 49 3  10.5 , .5 2 1  1 , 362  8 , 141 
Jo s ephine 111 , 37 8  35 , 13 8  822  4 , 60 8  

. 
Total ( .5 )  Count ie s 2 , 7 9 6 , 66.5 518 , 3 61  18 , 72 0  44 , 474 

St at e 17 , 3.57 . 549 4 , 97 1 , 49 1  2 80 , 42 6  1 , 08.5 , 2 8 6  

I t  i s  impo s s ible t o  s t at e  ac curat ely the amount o f  po s s i b l e d re dgi ng ground 
in t he St at e , but an e st i mat e of 10 , 000 acre s of farm land inc lud i ng  but 2 , 000 
acres of c ropland wo ul d und oubt edl y  not be t oo low under present mone t ary and c om­
mod ity pr i c e  c ond i t i o ns . Us ing th i s e s t imat e wou ld mean that a li t t le more t h an. 

thre e -t enths of one per c ent of f arm land and a lit t le le s s  t han f our - t e nt h s  of 
one per c e nt of t he  cropland of the f i v e  c ount ie s inv o lved would b e  removed f rom 

product i on .  The rat i o  for t he who le St at e would be a l i t t le mo re than f iv e one ­
hundredt hs of one pe r c ent and ab out f o ur one � hundredt hs of one per c ent re s pe c t ­

ively . 

It s e e ms relevant t o  n o t e  t hat i n 1 9 3 .5 , i n  t he five c ount i e s under c ons i dera­

t i on , . cro pland in t he amount of 18 , 72 0  a c r e s  failed and 4 4 , 47 4  acres w ere e it he r  

idle o r  fallow . The f igur e s  f or t h e  who le s t at e were 2 80 , 42 6  and 1 , 085 , 2 8 6  ac re s 

r e s pe c t iv e ly ,  Wh i le t he prac t i c e  of a llowing a c e rt a i n  propor t i o n  of cropla nd 

t o  l i e  fallow is normal , i t  i s  p re s wr� d t ha t , in a large me a sure , t he r e a s ons for 

t he ot her cat egor ie s , " f a i led".  and " idle " woul d be e c on omic ; and t h at muc h  of such 
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land c ould b e  kept in produc t ion i f  marke t c o nd i t i o n s  we re suc h as t o  make f arming 
t he land pro f it able . Appa rent ly , therefore , t he re is no re al lac k  of c ropland 
and in all probab i l i ty a fair - s i zed pr oport i o n  of t he idle land would be kep t  i n  
produc t ion i f  t h e  pro per inc ent ive ex i s t e d . 

Be ar i ng on t his ma t t e r i s  t he f o ll ow i ng quot at i on f rom Bas i c Dat a of Ore gon 
c ount ie s ( X ) : 

"Est imat e d  t hat OWyhee i r r i gat i o n  pro j e c t  w i ll  add 2 0 , 000 ac res 

t o  pr ivat e ly owne d t i ll ab le lands and area in farms . "  

Malheur ad j o i ns b ot h  Bake r and Grant c ount ie s ; alf alfa i s  an impo rtant crop 
and t he re i s  a d i re c t  h ighway c o nne c t ion be twe e n  Vale , Malheur c ount y , and John 
Day . The d i s t an c e  is 118 mile s . 

In t he l i ght of t he se c ir c ums t anc e s  the d e s t ruc t i o n  of a very sma l l  frac t i on 
of c ropland whe re t hat d e s t ruc t i o n  is ac c ompanied by a subst ant ial inc ome t o  t he 
owner s  of the l and a pp e ar s  to b e  of s e c ondary importanc e . 

High -Value Croplands in Relat i on t o  Dre dging , 

In mo s t  c a s e s  it probably would not be d i ff i cult t o  s how t hat as far as ne t 
f i nanc i al ret urn to t h e  f arme r and t o  t he St at e  i s  c o nc e r ne d , it i s  mor e pr o f i t ­
able t o  d redge even high-pr i c e d  land , . t hat i s , land value d at , s ay ,  $100 an a c re , 
t han t o  farm it . From an ac c ount ing s t andpo int , if t hat part of t he go ld taken 
from t he ground and s pent in t he Stat e  were inv e s t ed t o  ret urn 3 pe r c e nt i nt e r -­
e s t , such r e t urn would gre at ly exc e ed t he probablo average ret urn o f  t he land a s  
farm land . � o  i l lu s t rat e , us i ng Grant c o unt y a s  an example :  in 1930 , t he last 
year for wh i c h  U. S .  c e nsus r e p ort s are ava il able ,. t he ret urn on t he be st c ropland 
i s  s hown be low . 

· 

Value of Farm Produc t s  from S e le c t ed Type s o f  Farroo , Grant C ounty , 
(U . S ,  Census , 1930 ) 

Ac re s Ave rage Harve st ed 
Type i n  s i ze of C ropland -- - a c r e s  

farms farms ··- -acre s per 
Total farm 

Gene ral 42 , 771  570 4 , 325 58 
Cash Grain 6 , 79 6  680 7 64 7 6  
Crop Spe c ialt y 61 , 202 816 6 , 313 - -

Dai ry 2 8 , 42 1  568  3 , 07 2  61 

�':ho le Count y 899 , 32 9  1 , 423 51 , 111 81 

( X )  Dams chen and Bushne ll , Oregon St at e Plann ing Board . 

Value Pr odu c t s 
Pe r 

Total farm 

$122 , 73 9  $1 , 673 
2 1 , 12 6  2 , 113 

140 , 907 - -

130 , 671 2 , 163  

$2 , 44 8 , 82 3  $4 , 0 68 
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In order t o  'get the pe r-acre r e t urn for t he s e le c t ed farms , only the c r o p ­

land ac re age i s  us e d for t he f ir s t  t hree t ype s , b u t  for '' dairy" t h e who le farm 

acreage i s  u s e d . The we ight e d  ave rage pe r  acre re t urn is t he n  $10 . 43 .  

Assuming as in an e ar ly paragraph under C ompar ison of Farm and Dredge Land 
Value s , t hat la nd as dredge land would recover $3630 an acre and t ha t  at least 
half would be s pent in t he State , t hen 3 per cent i nt erest on tl 81.5 woul d be 
$.54 . 4.5 per acre to c ompare with t he $10 . 43 per acre return for c rops .

· · · · 

Even ass uming a probable ext reme hypot he t i c al c a s e  of a f arm produc ing on an 

average of 4 t ons of alfalfa per ac re p er ye ar w i t h  a s ale s pri c e of $9 , 00 a t on 
for t he hay , t h is would b e a gro s s re turn of $ 3 6 . 00 an acre as c ompared wit h t he 
int e re s t  ret urn of $.54 . 4.5 .  ( In t he John Day Valley alfalfa i s  not generally a 
money c rop ; it i s f e d  t o  live s t oc k . In Baker county alfalfa was s e l l ing for 
about �4 . 00 a t o n in 1939 } .  

Howeve r ,  t he re ar e other fact ors t han t ho se of monet ary return t o  be co ns id ­
ered in dre dg ing high -value cro pland . If the d e s t ruc t i o n  wer e alway s ne c e s sary 

in order to dre dge t he ground , the damage might s t i l l  be warrant ed , but t h i s  is 
no t t rue in all c a s e s . W ith pr ope r plann ing by t h e  ope rat o r  and c o operat ion by 
t he land owner , re s o i l i ng co uld be feas ible whe re s o i l  c over is unprof i t able t o  
dredge , and where the are a i s  large e nough t o  warrant a re s o i l ing o pe rat ion . Thi s  

ha s been do ne in s everal part s o f  t he worl d . Re s o i l ing i s  d i s cu s s e d  later o n  in 

t he re port . 

Dre dge oper at ors are u s ua l ly held r e spons i ble for t he d e s t ruc t ion of farm land . 
While in t he rare , highly prof it able o pe rat ions crit ic i sm of t he cond it ion in wh ich 
t a i l i ngs pi le s are left may be warrant ed , t he dredge operat o r  shou ld not be h eld 
ac c ount able f or not reso i l i ng c r opland . That is c hiefly t he r e s po ns i b i lity of t he 
owne r of t he land . If t he lat t er should get h i s  land ba ck in as goo d  o r  b e t t e r  
c o nd it i on than i t  w a s  be fore be ing dredged , t he n t hi s  fac t or s hould b e  c ons idered 
in t he purc ha s e  pr ic e of t he l and . In near ly all cases farm land owners have been 

unw i l l i ng t o  ac ce pt le s s  t han t he max imum pri c e  o b t a inable and , t herefore , any 

r e s o i l i ng ha s be en ec onomic ally impo s s ible . If re s o i l ing is w arrant e d , the work 
should be done by t he dre dge operat o r , but the c o st should be borne by the land 
owne r . It wi ll be argue d t hat t he c o st o f  re s o i l ing i s  great er t han t he value of 

t he land as farm land , Whi l e  t his may b e  t rue in many c a s e s , it is not ne c e s sar i ly 

t rue whe re prope r e quipment c an be used and t he  ope rat ion planne d ade quat e ly in ad ­
vanc e . Mor e ove r t he f armer would get hi s land back i n  bet t e r cond it ion than i t 
was o ri g inally b e c aus e of t he b e t t e r  drai nage and t he t ho rough aerat ion of the 
ground . 

It i s  usually t aken for grant ed that dre dg ing operat i ons are very p rof i t ab l e  
and t hat , t he refore , dredge operat o rs s hould be he ld r e s pons i bl e  for re s o i ling farm 
land . Thi s  is an e rrone ous idea . Mo st dre dge s work on a narrow margin of prof ­

it . As shown in t he t able on page .5 ,  average r e c overy per c ub i c yard f r om b o th 
t ype s of dre dge s , 193 5 - 19 3 8 , inc lus ive , wa s 12 . .5 ¢ ,  14 . 6 ¢ ,  12 . 9 ¢ ,  an d  1.5 . .5 ¢ ,  respe c t ­
ive ly . Ope rat i ng  c o s t s , as d i s t i ngui she d from t o t a l  c o s t s , vary d e pe nd ing on many 
c on d it ions and might be f r om 6 ¢  t o  10� or more pe r cub i c  yard o With in c e rt a in 
l imit s and s pe aking generally , unit o perat ing c os t  var i e s  inve r s e ly w it h  c apa c it y , 

t ha t  i s , t he larger t he c apac it y the lower t he uni t  c o st . But t o  g et s uch low unit 
c ost s a large inve stment i s  re qu ired , and a large yardage of dredgeable ground i s  
ne c e s sary t o j u st i fy t he inve stme nt . It i s  not ge ne r ally realized how l arge a 



fac t o r  t he se c ap i t al c o s t s  are and t o  wha:t an ext ent t hey cut d own prof i t s .  To 

i llus t at e t h i s  p o i nt t he s e c o s t s  are f i gured be low o n  a hypot het ical pro j e c t , a s ­
suming c e rt a in r e as ona ble c o nd it i o ns s im i l ar t o  t ho s e in t ho John Day Valley .  

Capi tal c o s t  o f  land pur c hased mus t  all be pa id fr om t he one operat ion ; the 
c os t of equipment doe s not n e c e s sar i ly have to be  s o  paid , but dur i ng  any d elay 
in mov i ng from one l o c at ion to a nother t he la t t er c o s t  must be paid t he same as if 
the e quipment were pro f i t ably employe d . Thus , in order to keep e quipment busy , 

ope rat or s pre fer t o  undert ake v e nt ur e s  whi c h  w 1 ll  y ield even a sma ll pr of it rat he r 
t han a llow e quipme n-c t o  rema i n idle . 

Assume t hat a connec -ced bucke t -c ype d redge w i t h  an annual c apac ity o f  1 , 5 00 , 000 
cub i c  yard s is t o  mine acreage w i th an average s e c t i o n  of 20 feet and rec ove rable 

go ld value of 15¢ per c ub i c  yard to b e  m i ned out i n  f i ve ye ars . The t ot al a c r e ­

age mined would be 2 3 2 , The capital i nvestmen• s are a s sumed a s : 

For e qu i pmen-c and wo rking c ap n a�t 

Purchase of J and at $350 an ac re 

( dredged ) 

�250 , 000 . 

To amort i ze t he full purc ha s e  pr i c e  of t h e  land plus one -half t he purc ha se 
pr i c e  of e quipment ( t ot al $206 ' 2 00 }  in r:i.ve ye ar s ' 'assuming 2 per c ent int e rest 
compounded annual ly on sinking fund and 10 perc ent int ere st return on investment , 
and us i ng Hoskold ' s  formula , t he amount o f  s i nl d ng fund each year i s  $ 3 9 , 5 90 ,  
and t he yearly int ere st $ 2 0 , 6 20 . The t otal yearly c o s t  i s  $ 6 0 , 2 10 , wh ich i s  

e quivale nt t o  4 ¢  a cub i c  yard o f  grayel , o r  more t han 25  pe r cent of the gross 

value of t he  r e c overab le gold va1ue . 

A s imi lar met hod may be used t o  c alculat e 
As sume c o s � s : Operat ing 

Deprec iat ion ( 10 years ) 
Cap it al cos t s  

All o t he r , Includ ing t axe s , 
& insurance 

Total. 

t he vaJ.ue o f  t he ground bought . 

6 o 5 ¢  pe r cu . yd .  

1 . .5 ·t fJ 

4 (, 0  u 

.. 

The net prof it wou ld t he n  be L 5 ¢  a c ub i c  ya rd and on 1 , 5 00 , 000 yard s w ould 

be $ 2 2 , 5 00 annually . Aga in us ing Hosko ld ' s  me t hod , t he " pr e sent wort h" of an 

inve s tment yield ing $ 2 2 , 5 00 annual prof it w it h  int ere st rat e s  c ompu t e d  as be fore 
would be $77 , 055 . Therefore , t he p re s ent wort h  for m1neral r ights of t he 2 3 2  
acres dredged i s  $77 , 055 , or $332  a n  acre . 

Unde r  t he c o nd i t i on s  a s sume d , it i s  e v i d e nt that a n  operat or woul d p ay  t he 
land owner fully as much as the land i s  wort h for t he mineral r ights ., 

Foot no t e : To persons not expe r i e n c e d  in mi nin�Inv e s tment s 10 p e r c e nt int erest 

r at e  may seem too h igh . However ,  it c o uld reas onab ly be c r i t i c ized as t o o low . 
C ap it al demand s a h igh rat e o f  1 nt erest on money loaned to mining ent erpr1 s e s , be ­
c ause of t he suppo s e d  speculat ive nat ure and i ns e c ur i ty of ret urn . If pro perly 

p lanned and manage d , a gold dredgine; ope rat i on i s  at least as s e cure a s  mos t other 

bus ine s s  inve stment s o  Ne verthe le s s , a high int e re s t  rat e is c ons idered warrant ed . 
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Re s o i l ing . 

For t he purpos e  of thi s report , and app ly i ng  d ef in it i ons part icularly t o  
dredg ing , a d i st inc t i on i s  made be twee n  reclamat ion of land and re s o i l ing . Re ­
c lamat i o n  i s  a b roader t e rm and may b e  c onsidered as any ac t o r  pro c e s s of r e ­
c la iming was t e  land i n  making i t  suit able i n  any degree f o r  c ult ivat ion or hab ­
itat ion . Re s o i ling is c ons ide re d a s  t he a c t  o r  proc e s s  o f  re s t or i ng land aft e r  
dredg ing s o  that bot h t he result ing surfa c e and vert i c a l  c ro s s  s e ct i on w i ll b e  i n  
a t  least as goo d  c ond i t i on f o r  r a i s i ng c rop s a s  i t  wa s pr i or t o  t he e xc avat ing 
o perat i on . Re clamat ion of t ailings might be d one by simply lev e l i ng , or plant ing 
t re e s  w i t hout level ing , and t he s e t hings have b e en d one in rec laiming s t r ippe d 
c oal land s i n  t he Cent ral st at e s  and i n  d re dg ing operat ions in New Zealand " He ­
s o i l ing would be r e c lamat ion , but rec lamat ion would no t nec e s sar i ly be re so i l ing .  

It has b e e n  f a i rly w e ll e st abli shed t hat by met hod s s o  far t ri e d , re so i l ing 

c annot be done s at i s fa c t or i ly by t ransp ort ing s o i l s uspend e d  in water . Not o nly 
are humu s and s oluble sal t s  lost but c la s s if i c at ion or segregat ion o f  sand s  and 

s l ime s make s a poorly-c ond it i oned s oi l .  

Apparent ly t he only sat i s fac t ory met hod of re s o i l i ng 1 s  t o  s t r ip t he ne c e s ­
sary amount of s o i l  dry and re t urn i t  t o  the leveled t a i l ings i n  that c o ndit ion . 
In ord e r  t o  have a properly c o nd it ione d  s e c t i on of t a il ings as a ba se for the 

so il , ove rsize from th e wash ing p lant should be depo s i t ed on the b ot t om and un­

der s i ze , ins o far a s  po s s ible , on t op ;  reve r s ing t he us ual pract i c e " Wi t h  a 
t hic k s o i l  c over the above pr oc edure would no t be s o  import ant , but w it h , s ay , 

t hr ee feet of s o i l , t he ove r s i ze alone wi t hout prov is i on for f i ll i ng t he void s 
w ith under s ize mi ght c aus e e xc e s s ive dra inage of t he euperimpo s ed s o i L  

In dredg ing shal low ground i t  i s  evi d e nt t h at it might be impo s s ible t o  
keep the le vel of t he pond at a suff i c ient d i s t anc e b elow the t op of t he over ­
burden s o  t hat t h e  lat t e r  c ould b e  s tr ippe d d ry an d  at t he same t ime  ma int ain 
suf f ic i ent d e pth of pond for fl oat ing t he dredge . Unde r  such c ond i t ions re ­
s o i ling would not be p rac t i c able . 

A pos s i b le fac t or 1n re s o i l ing , not us ually re ali zed , i s  t hat t he t opo -­
graphy of b e dr oc k  does not ne c e ssar ily corre s po nd t o  t he surfac e of the land . 
Thus in equal it i e s  in t he d e pth of se c t i on dug t o  he i ght of bedr ock are refle c t ­
ed i n  c or r e s p ond i ng  unequal he ight s o f  t he t a i l ings p i le s . Thi s  c o uld re sult 
in general hi lls and valleys in t he t a i l ings from a perfe c t ly flat l and surfac e . 
In suc h a c a se c o st of le ve ling t ail ing s , in order t o  make t he land i rr igable , 
might be prohi b i t ive ly h igh . 

Oft en plac er gold oc curs i n nar row pay stre aks sui table only for d ragline 
o pe rat ions ·. Under such c ond it i ons , probably a re so i li ng o perat ion c ould not be 
planne d  e c onomic ally . 

Me thods of re s o i li ng are des cr ibed in t he fol lowing page s . The c o st of re ­
s o i l i ng  i s ch ief ly de pende nt upon t he c ost of st r ipp ing and t h e  sub j ec t  is d i s ­
cussed in t he append ix . 

If a tract t o  be dredged wa s of a suff ic ie nt are al ext ent and d jmens ions so 

t hat a re s oi li ng o perat i on c ould be la i d  out i n  s t r ip s , the n an e c onom i c al met hod 
wou ld be to us e a bulld ozer t o s tr ip in front of the dredge , pushing t he overbur ­
den t o  o ne s ide in a wi ndrow paral le l t o  t he s t r ip dredg ed , and pushing t he w i ndrow 
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back o n  t o p  of t he t a i l ing s in t he r e ar of the dredge a s  t he l at ter moved along . 
Th i s  method would pro bably r e quire t he le ast haul , if aux i ll i ary eart h -mov ing 
e qu i pment i s  t o  be us e d . 

On su ch an operat i on it i s  probable t h at a c ontract or , po s s e s s i ng  heavy 
e art h -mov ing mach i ne ry and expe r i enc e d  in hand l ing large quant i t i e s of mat e r ial , 
would d o  a c he aper j ob t han the dredge o perat or . It i s , howeve r , qu it e obvious 
t hat in order t o  get l ow c os t s , a c o nt ra c t o r  would ne e d  to keep h is mac h i ne s  em­
ploye d c ont i nuous ly for at lea st o ne sh ift a day , but if the re s o i l i ng w ork 
were interm i t t ent t he n low c o s t s wo uld not be o b t a inabl e . For example , if a 
hundred ac r e s  of c ropland in a fair ly re gular t ract were t o  be dredge d and r e s o i l ­

e d , t he pro j e c t could b e  p lanne d and exe c ut e d  e c onomi c ally . If , however , a t ra c t  
c ont a in ing a hundred a c r e s  in an irregular- shaped st rip were t o  b e  worke d , part of 
wh i c h  wa s c ropland t o  be r e s o i l e d  and part b rushy r iver land of l i t t le agri cult ur ­
al v alue , t h i s  woul d  mean a n  i nt erm i t t ent res o i l ing o perat i on w i t h  att e ndant high­
er c o s t s . 

The many v ar iable s in phys i c a l  c o ndit i ons of d i ff erent dredging operat ions , as 

out l i ned above , show t h e  d iff i culty o f  gene ral i z ing o n  t he f ea s i b i l i t y  of re so i l i ng , 

but assuming that h igh -value farm land wou ld be s t r i ppe d i n  any event and t hat c on­

d i t ion s f or hand l i ng overburden ar e favorab le , the n it i s  bel ieved t hat t h e  e xc e s s 

cost of t he r e s o i l i ng o pe rat ion ov e r  s t r i pp i ng a lone s hould not be mat er ially more 
t han $100 an acre , or the e qu ivalent val ue of t he ori g i nal f a rm  land . 

Example s of Re s o i l ing Operat ions . 

Some t yp i c al re s o i l ing operat i ons ar e o ut l i ne d  bel�l .  

Pant le Br ot he r s . 
At the A.mode i ranch ne ar Linc o ln , Plac er C ounty , Cal i forn ia , t he se opera­

t or s  mine d w i t h  a one cub i c yard dragl ine and a s t at i onary was hing p lant with a 

c apac i t y  of about 75  c ub i c yard s an ho ur . 

The land worked was nearly leve l e x c e pt for s ome mounds r e s ult ing fr om e arly 
day placer mining . Dept h of t o p  s oi l p lus grave l  v ar ied from 12 t o  2 7  fe et . 
Over half of t he s e c t i on was t op s o i l  or overburden and was s t r i ppe d wit h t he drug­
l i ne . 

Gr ound was worked in long w ind rows 5 0  feet w id e  and about 1000 f e e t  l ong . 
Ove r s i z e  from t he tromme l , w i t h  t he exc e pt i o n  of t he  f irst pile made at t he end 
when operat i ons were st art e d , was dumpe d in the pit w i t h  a long swingi ng c o nveyor . 
Sand was pumpe d to t he  p it and t he s t r i pped ove rburd en was always c as t  on t o p  o f  
t he sand a n d  grave l  t ai l ings . 

Ta i l ing s  were le veled w i th a D ie s e l  t rac t or , a large " c arryall " ,  and a bull­
dozer . The c os t of t h is wa s report e d  at $65 an acre . Uni t  c o st of mining 

( pre sumably operat ing c os t ) wa s e iven a s  abo ut e ight c ent s a c u b i c  yard . 

It is re port ed t h at t he land is  in muc h b e t t e r  c ond it ion for irr i gat i ng t han 
it was be fore be i ng mine d . 



____________ _,;;.DREDGING OF FARM LliND IN OREGON 23 

Nat omas C ompany of C al i forni a . 

Ove r a number of ye ars , ext e ns iv e exper iment al work in re so il ing under oper ­
at ing c ond itions ha s  be en done by t he Nat omas Company chi efly in t he Folsom D i s ­
tri ct , Cal if ornia . Dredge s were e quipped w it h  from two t o  four s t ac ke r s . The 
large st overs i ze from the sc ree n  wa s dumped c losest t o  t he hull o f  t he  dredge . 
The smalle r s ize s were c onveyed farther away . Tailing s  whee ls at tache d  t o  t he 
dredge raised sand from the pond ,  and , after dewat ering , dumped i t  o n  the c o nvey­
ors wh ich c arried it to the t o p of t he rock p i le s . By t hi s  means a fa irly reg­
ular surfac e  wa s obt a ine d , but s c raper s were ne c e s sary i n  order to l evel t he 
ground for farming . Sinc e , in transport ing by means of water , t he v ery f in ely 
d i v l u e d  mater ial was he ld in suspe ns ion , t he re sult ing surface of the ground on 
t op of the t ai lings repre sent e d  a c lass if ied produc t very d ifferent from t he 
orig 1na l so i l . Expe r iment s in d igg ing t he t op soil dry with t he buc ket line , and 
by-pass ing around t he  t romme l t o  t he stacke r  wh ic h c onveye d t he mat erial t o  t he 
top of the t a i l i ng s  pi le were cons idered unsuc c e s sful . No ini'o :nnat io n on c os t s  
o f  th i s  work i s  ava i lab le , but re s o i l ing under t he operat ing c ond i t ions which t he a 
ex i st ed ( up t o  t he lat e 1920 ' s )  was cons id ered imprac t i cab le . In the State Min­
e ralogi s t ' s  Report XXI , 192 5 , some f i gures c o nc erni ng cost s  were given . The aver ­
age uni t ope rat ing cost f or the dredges in the d i st r i c t was report ed as 6 . 5 c ents 
pe r  cubic yard . The re we re s ix dredges which handl ed from 150 , 000 t o  2 2 .5  ., 000 
cubic yards each monthly . 

Cullengoral Alluvial Gold Slui c ing ,  N . L ,  

Thi s  c ompany at Gulong , New Sout h  Wale s , Australia , ac c ord ing t o  t he Mini ng 
Magazi ne of London (August 193 6 )  has been working agri cultural ground c o ntaining 
8 , 400 , 000 cubic yards o f  gravel w i t h  a recoverable gold content of 10 d .  ( 20 ce nt s ) 
per c ubic yard . 

A re c ent pr ivat e  communicat ion to t he De partment from t he Manager of Operat ions 
c onveys s ome pe rt i nent fac t s  c o ncerning t hei r r e s oi l i ng . The c onne c t e d  bucket type 
dredge has a c apac it y of about 2 0 , 000 cubic yards p er s ix-day week with the bucke t 
l ine capable of dredg ing 2 6  f e e t be low , and 14 feet above , wat er level . Superstruc ­
ture i s on an all -we lded steel pontoon . Elec tric powe r , suppl ied by a 400 h . p .  
Diesel eng ine d irec t , c o nnected t o  a ge ne rator , i s  used . 

Overburden is s t rippe d  w it h  t he bucket l ine and whe n s o  operat ing t he  so i l  
is  by-pas sed ar ound the s c reen t o  t he s tac ker belt whic h c onveys t he mater ial t o  
t he t o p  of the tail ings . 

Oversize rock from t he s c ree n is dumped as c l o se to the boat as poss ible 
wit hout int e rfer ing wi t h  fre edom of movement of the d redge . Under s i ze o f  s and , 
after pa s s ing over r if fle s , is c onveye d by launders to the top o f  t he rock p i le 
be ing dumped from the scre e n . 

As de scr ibed by t he management : 

"A rock p i le of sand and s t one is bui lt up qu it e c lo se to t he dredge 

st ern but not close enough t o  make t he p addo ck t i ght . When the 
bot t om has be en cleaned up and the s t r ippe d wash put t hr ough the boxe s , 
it is ne c e s sary t o  s tr i p  anot her c ut of overburden ,  t he worm driv en 
door is changed -over and t he buckets t i p  the i r  load of so i l and mud 
t hrough t he stacker drop-chut e ,  over the s t acker be lt , whi c h  c arrie s 
t he s o i l , mud , etc . ,  40 feet beh ind t he rock pile s built up by t he s c re en 
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" s t one c hut e and t he b ox t a i l ing s , c •�ver i ng the prev i o usly s creene d 
rock p i le s  wit h t he s ame thickne ss of s oi l a s or ig inally ex i s t ed . Of 

c ours e  p innac l e s  and hollows are more or l e s s  in e v idenc e  aft e r  re ­
Bo iling ha s b e e n  c omplet ed by t he st acker ; t hes e are levelled o ff by 

c o nt rac t . 

«The ove rburden in Culleng oral leas e s  is a de tr it al e arth e as i ly 
worke d  with only a smal l pe rc ent age of clay , whi ch pre s ent s it self in 
lent icular bod i e s  and i s  obvious ly more expens ive to wo rk t han t he goo d 

s o i l ; the bucket s are run 20 per minut e on over burden as agains t  16 on 
wash a n d  t he c ost of d igg i ng  overburden per c ub i c  yard is approximat e ly 
6 c ent s aft e r  s t a cking ha s  b e e n  compl e t e d . Now the p i nna c le s  r e quire 
leve ll ing and t be c o st t o  t hi s  C ompany amount s to 1.5"� dollars per acre ; 
any banks t hat are abrupt ne ed slop ing of f t o  t he w at er ' s edge at a bat ­
t e r  of 3 2  degrees , to ensure that s t o c k  are not e nd ange red by steep s id e s , 
when the y  c ome t o d r ink , e s p e c ially shee p ;  t h i s  o pe rat i on i s  a l s o  c om­

ple t ed by c o nt ract t he pr i c e  of whi c h  is 9i do llars pe r chai n . ( x )  

"Th i s  dredge i s  not of the spud t ype and us e s a he ad - l ine and bac ke r ­

hole t o  pull on the cut , t he work ing face at p re s ent is 14� cha ins w i de ,  

this i s  c ut c ont inuously in three padd o c ks o n  t hr e e  d ifferent he ad l ine s 
with a s tra ight pull t hrough of 5 cha i n s t o  e ach padd oc k , t he wat er b e i ng 
carr ied wi t h  t he d re dge from t he river , t he r iver b e d  has v ery low value s 
and i s  not dredged , but must be kept open t o  the padd o c k ,  c are must also 
be t aken n o t  to let any of t he t hree fac e s l a g  t oo f a r  behind , the r e a s o n  

be i ng obv ious and this applie s e sp e c ially to t he r iver paddoc k . "  

Vict or ia Gold Dre dg ing Company N . L .  

At Newst e ad , near C a s t l ema. i ne , V i c t o r i a , Aus t ral ia , t hi s c ompany has 

be en mining grave l under farm land from wh ic h ,  a c c or d i ng to the Eng i neer ing and 
Mining Journal ( xx )  a value of 4 . 27 gra ins ( about 31 c e nt s )  pe r cub i c yard ha s  
b e e n  r e c ov e re d . For the year end ing March 31 , 1939 , 1 , 2 17 , 750 cubic yard s o f  

gravel were hand led b y  a 9i cubic  f oot dredge . 

Resoiling is  done along t he same l ine s as pract i c e d  by Cul le ngoral Company 

describe d above . Ac c ord ing t o  t he Chemi cal Engineeri ng and Mining Rev iew of 
Me lbourne , Aus t ral i a , e q_ui pment dr op s  t he large r o c ks 12 to 1.5 fe et behind t he 

stern of the dre dge . Unders i ze , aft er pa ss ing t hrough t he g old -sav ing boxe s , i s  

deliv e re d  a t  a po i nt about 25  feet from t he st ern o n  t o p  of the roc k  p i le . The 

s o i l  overburden is s tr ippe d d ry w it h  t he bucket l ine , by -pa s s e d  arou nd t he s c reen , 
and de liv e red to po int s ab out 104 f e e t  fr om the st ern by a stacker conveyor 160 
fe e t  long . C hut e s  at t he end of the s t a c ker a s s i s t in d i s t r ibut ing t he mat e r i a l . 
Ground is f i na lly le ve led of f by sc rape rs a rrl  s c oops . Or ig i nally it was planned 

to apply supe rpho s phat e to t he so i l  and plant it w it h  gr a s s e s  s e l e c t e d  by the own­
ers of t he land . Whe t her or not th i s  was do ne has not be en ver if i ed by t he 
writ e r .  

In add it ion t o  r e s o i l i ng , i t  was ne c e s sary t o  preve nt s ilt f r om get t ing int o 
t he Ledde n riv e r  and a l s o  t o  prevent river flood wat e r s  f r om get t i ng to t he dredge 

( x )  1 chain = 66 feet . 
( xx }  August 1939 . 
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workings . Leve e s , 3.5 fee t wid e  at t he bo t t om ,  4 feet wid e at t h e  t o p , a nd ave r ­
aging 9 fee t  h igh w e r e  built . 

C o s t  o f  t he re s o i l i ng ha s not be en r ep ort ed , but a c os t  ( pre sumab ly operat i ng 
c o s t ) of 4 . 8 9 penc e ( 9 . 7 8 c ent s ) per c ub i c  yard ha s been report ed by t he Eng ineer­
i ng and M in i ng Journal ( s e e  pre c e ding page } .  Thi s  c o st report edly inc lud e s  0 . 8 1 
penc e ( 1 . 62 c e nt s ) c harged for redempt io n of t he c o st of r e s o i l i ng an d e art h work 

c ons t ruc t ion over the l ife of t he e n terpri s e . 

* * * *  

In Japan re so i l ing after dredging has be en d o ne with e qui pment s imilar to 
that d eve lope d  and use d by t he Nat oma s C ompany of Ca liforn ia .  It was repor t e d  
t hat t h e  11 swel l" in exc avat ed mat erial c aus e d  the re s o i l e d  surface t o  lie ab out 
3 f e e t  ab ove the for.me r  po s it ion , but s ub s i denc e soon brought it d own nearly t o  
t h e  o r i g i na l  level . 

Re clamat i o n  Ot her Than Re s o i l i ng . 

Po s s i b il it i e s  o f  rec la iming land , other t han re so i l i ng ,  aft er dredg ing oper­
at ions are shovm in c omparable work o n  s t r i pp e d  c oal lands i n  Ill ino i s , Ind iana , 
Kansa s  and Mi s sour i . Thi s  rec lamat io n i s  de s c r ibed i n U . S .  Bureau of M ine s Re ­
port o f  Inve s t igat ions 3 440 . 

In l o c a li t ie s  where c o a l  seams have o c c urre d  ne ar t he s urfa c e , overburden of 

ro o k  and s o i l  ha s b e en s t r i pp ed , usua lly w i t h  large power s h ove ls , and the c oal 
m i ne d  by surface met hod s . The st r i ppe d mat er ial was le ft in p i le s and r idge s 

s eparat e d  by narrow valleys from 10 t o  20 fe e t  deep . 

Mo st of t h e  re c lamat ion of t he se st rippe d are a s  has b e e n  on p i le s  of mat e r ­
ial plac e d  ab out 2 0  ye ars ago . C o n s id erable weat he r ing ha s t aken pla c e  w i t h  re ­
sul t ing format ion of new so i l .  In s ome loc al i t ie s  t he re i s  now a h eavy nat ural 
growt h of large t re e s . In many d i str i c t s  re c lamat i on ha s  be e n  sys t emat i c a lly 
planne d ; orcha r d s  have been p lant e d  wi t h  or wit hout lev e l ing ; r e c reat ional parks 
have been c o ns t ru c t e d ; and in Ind iana and Il l i no i s  a sys t emat ic refore s t at i o n  

program ha s  b e en c ar r ied out fo r t he past s everal years . C ost of t h e  re fore s t a ­
t i on i s  g i v e n  a s  from about $14 t o  a bout $4.5 per acre . At 2 1  Ind iana strip mine s , 

the average c o st of t re e  plant ing f rom 1 9 3 4  to 1 9 3 8 , i nc l us iv e , was $14 . .50 an acre . 

A s imi lar u se has be en mad e  of some dredged areas in C alifo rn ia . The sub ­
j e c t  i s d e s c r ibe d by Char le s  Jan i n  i n  U . S . Bure au of Mine s Bulle t in 127 ( 1 9 1 8 ) as 
foll ows : 

"The removal of the t a i l ing f or us e in the roc k -crus h ing plant s i s  

a s t e p  t oward t he u lt imat e re c lamat ion o f  t hat land . Aft e r  the large r 

s t o ne s  have b een remove d from t he ground at Nat oma , exper iment s have 
be en made in plant ing o l ive and euc alyptu s t re e s  w i t ho ut any furt her 

t reatme nt t han t he add i t ion of a shovel ful of l oam around t he ro ot s of 
t he t re e s  a s  t hey are put i n  place . Alt hough only a f ew ac r e s  have 

been plant ed in t h is way , enough has b e e n  done t o  demonst rat e t h e  feas ­
ib i l i t y  of t he plan and to give ample e v idenc e of t h e  f e rt i l i t y o f  t h i s  
part of dredged ground . Suc c e s sful expe riment s i n  plant ing t r e e s  and 
grape v i ne s  in the dredge t ai l ing have be en made at Orov i ll e . Muc h of 
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"the suc c e s s  of t m experime��s r�as U:ue t o  t he abundanc e of c lay pre s ­
ent , which added great ly t o  the fert i l i t y  of t he  t ai l ing . The re sult s 
shctw that t he ground after dredging is not so worthle s s  as was at f irst 
supposed . "  

A ease more ne arly like . c ond it i ons in c e rh . in part s of Oregon i s  that of a 
dredging ope rat ion in New Ze aland descri})e d  i n  a pr iv at e commun i c at ion to the 
wri t er . At ene operat ion the gravel t.reated was ori g inally covered w i t h  a thin 
laye r of soil not ov e r  6 to 12 i nc he s  t hi ck and support ing a scrub growth of trees , 
pos s i b ly a few sui t e d  t or f irewood but for t he most part value le s s . No at t empt 
to re soi l has been made , but trees of a be t ter varie t y  than orig inally ex is t ed 
have been plant e d  ext ensively en t he rock p i le s . The grewth ef t he tre e s  has 
be en remarkably good , and whi le it is too e arly to j udge whe ther or not a grori h  

o f  c omme rc ial t imbe r wi ll re sult , t he operat ors are hopeful t hat t h is w ill be the 
case . . At a new operat ion by the same c ompany it is the intent i on t o  pursue a 
s imilar c ourse in plant i ng  t re e s  on rock p i le s . Cos t s  were not g iven . 



Ferris and March­
bank 4� yd. Mon­
ighan dragline , 
John Day Valley, 
showing travelling 
mechanism. 

Atkinson dredge tail­
ings ( Oroplata Mining 
Co . )  on Granite Creek, 
Grant Count y .  

PLATE 10. 

Porter and Company 
dredge and t a ilings 
on Bull Run , Grant 
County. 
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C ONCLUSTONS 

The e s sent ial fac t s  t o  be c on s i dered i n  j udg ing t he r esult s of dredg ing in 
farm area s  are a s  foll ows :  

1 .  The propo rt i on of c rop land t aken out o f  use by dredg ing in those 
co unt i e s conta ining dre dged o r  d redge ab le ground is very small . 

2 . The amount of dredgeable ground i n  the state i s  l imited t o  a few c oun­

t ie s  and a small acreage and woul d have an ins ignific ant e ffect on 
product io n  of crops . 

; . There i s  no lack of c ropland in t he s t ate o r  t he  c ount ie s concerned . 

4 .  The John Day Valley ha s been cons id e red a c r it i cal area be c ause l ive ­

stock is t he  princ i pa l  money crop and t he hay land of the va lley , 

some of wh ich has be e n  dre dged , i s  e s sent ial t o  provi de w i nt e r feed . 

The small amount of hay land dredge d or dre dgeable would pro bably 
have l it t le effe c t  on t he t o t al amount of w int er feed available , but , 
as ide from t hi s , me a sur e s  are be i ng  t aken t o  improve t he wint er feed 

c ond it i on - measures w h i ch would have been t aken had t here not been 
any va lley land dredge d . The most important o f  these improvement s 
are t he progre s s ive re plac ement of meadow h ay land by alfalf a land 
in order to incre ase t he amount a nd qual i t y  of wint e r  fe ed , and 
"deferred " o r  planne d grazing de s igne d  t o  improve t h e quali ty of 

range la nd cont i guous t o  t he valley . 

; . The dredging i ndus t ry produc e s new we alt h ,  a large part o f  whic h is 

di st ri but ed i n  var ious forms t o  the peo ple of the st ate . Lac k of 

suc h d i s t r i but i on would mater ially affe ct co unt y and st ate t axable 

inc ome . 

6 .  Re soi l ing o f low-value agr ic ul tural land is economica lly impract i c al . 

7 .  The e c onomic advant age s of stripp ing over burden should be care fully 
inve s t igate d  by dredge ope rat ors . 

8 .  Land owners and dredge o perat or s  s hould c oope rat e in c onserv ing crop 

land whe rever p os s i ble . If , in a dredgeab le t ract of h igh -value 
land , t hat i s , land value d  at 1100 or more pP� acre , str ipping of 

t op s o i l  ought to be done i n  order to make t h '  most e c onomic opera­
t i on ,  then it is be lieved t hat suc h cooperat ;. :Jn could re sult i n  both 
dredging t he ground economically and the re turn of t he land to t he 
owner in a s  good if not be t t er co nd i t ion for farming than i t  was 
orig inally . In othe r words , i f  the land is t o be s tr ipped i n  any 
event , t he added c o st of re so i li ng s hould not be more than $100 an 
acre . Effect i v e  cooperat ion imp l ies vo lunt ary agre ement a s  to t erms 
and pro c e dure . 

9 . C ons ervat i o n  of high -value dre dgeable land rest s pr inc ipally w i t h  t he 
land owne r . If his ma in concern i s  to get t he highe st c ash pri c e  
obt a inab le , t hen re so i li ng i s  imprac t i cable . 

10 . Legi s lat ive act i on de s igned t o  r e s t r i c t  or c o nt rol d red g i ng o perat ions 

would affe c t  t h e  o perat ing i ndus t ry adve rsely and pros p e c t iv e  dredg ing 
ent erpri se s would look t o  other fi el ds for pr of i table inve stment , 
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APPENDIX 

STRIPPING . 

Because of t he c lose relat i onsh i p  of stripp i ng  to r e s oi l ing t he sub j e c t  i s  

t reated i n  some deta i l . 

Stripping of so i l c over or any other overburden may be d one d ry in different 
ways : three me t hod s appl i cable to usual dredg i ng  p ract i ce will be me nt i oned . 

In t h i s  c ountry str ipp ing w i t h  mac hi ne s 1 s  d o ne with gre at e st f ac ility in 
fav o r able ground w it h  a d rugl ine , overcas t ing t he materiaL The disadvantage of 
t h i s me thod is that , us ing a dragl i ne for b ot h stripp ing and d igg ing grave l , t he 
wash ing plant is idle while s t r i pp ing is done . 

In Australia st r ipp ing is be ing done d ry wit h bucke t  hne dredges and t he 

st r ippe d mat erial r et urne d to the leveled t a i l i ngs o Thi s re qu i.r e s  a spe c ially 
des igne d d redge in which the st ri pped mate r ial is by -·pas s e d around t he s creen t o  
a long belt st ac ke r which co nveys t he d i rt t o  t he t op of t he t ail ings i n  t he r ear 

of t he dredge . Mat erial whi ch may be dug suc c e ssfully w it h  a buc ke t  l ine must be 

of suc h consist ency t hat it c an be p icke d up and d i s c harged re ad ily by t he buc ket s o 
It i s  a cheap met hod of st ripp ing favorable ground b ut i s  sub j e c t t o  t he same d is ­
advant age as t he dragli ne , for , while st ri pp ing i s  g oing on , the washir� plant i s  

id le . 

Aux il iary equ ipme nt in t he f orm of he avy eart h-mov ing mac hine ry may be used 
eff ic ie nt ly in st ri pp ing . Such e qui pme nt i s  far more ec onomj.cal for handl ing 
large quant it i e s of mater ial than it was a f ew year1s ago ,  and , especi ally as us ed 
by exper ience d c o nt ract or s , c an move gr ound at a low unit c o st . Auxi l iary e quip­
ment suit able f o r  s t r i pp ing means a higher c ap i t al c o st to t he dredge o pe rat or 

e it he r in the form of s u ch machi ne ry pur chased o r  1n t he pric e pa id a contract or 
for mov ing mat e r ia l . The advant age of such e quipment i s  that dredge exc avat ing 
machinery may work a lways on grave l and the washing plant is kept wo rk 1 ng c ont in­
uous ly . Thus the who le plant works at maximum capac it y . 

The c o s t  of s t ripp ing c oul d vary ove r a w ide range depending on c harac t e r is ­
t i c s  o f  ground handle d  and type o f  e quipment use d . Operat i ng cos t s  { as d ist ing­
uished from t ot al c ost s ) of from 3 ce nt s up t o  10 ce nt s  per cub ic yard have been 

re ported for ope rat ions compar able t o  tho se i n  Oregon . In t he 10 c ent c ost pro ­
bab ly clear ing of ground was inc luded . St ripp 1llg w it h  a me dium" s ized dragline 

and o ve rc ast i ng mater ial under favorable c ond it i ons c ould be do ne f or about 6 cent s 
a cubic yard t o t al c o s t ; with heavy e art h -moving e qu ipment t o t a l  c ost of about 
7 c ent s a c u b i c  yard under fav orable c ond it i ons should be obt a inab le . 

Unless there are s pe c ial problems whi u h  make t he operat ion imprac t ical , s t rip­

ping of o verburden is or s hould be do ne in all cases where int el l igent pr ospe c t ing 
has proved that t he s e ct ion of pay gravel i s  ov erlain by a barren se ct ion or a se c ­

t ion t oo l ow -grade t o be pro f i t ab le . 

It is often decided t h at it is c h eaper t o  d redge over burden and run it t hrough 

t he washing plant than to s t r ip i t . Also t hat if the overburden c ont ains a few 
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cent s a yard , t he rec overy of t he se l ow V dlue s will pay for handling ,  and , there ­
fore , st r ipp ing i s  unnec e s sary . It i s  eas ier and s impler t o  dredge without 
st r ipp ing , . and it is be li eved that in many e a se s  su.e h fact ors a,re given t oo much 

we i ght . Even d isregard ing any po s s ibi l i ty of r e s oiling all t he advan tages of 
s tripp ing ove rburden shouln be c arefully we ighed . The sub jec t has a c lose analogy 
t o  lode min ing i n  wh ich an operat or find s i t  e a s ier to run everything broken in 
t he st ope s  t hro ugh the mill , alt hough t he adde d  operat ion of sort ing out was t e  
from the broken ore mi ght make a mor e pr ofit able operation .  

Each dre dging operation is a se parat e problem as t o  the e c onomy of str i pping , 
yet i t  is pos s ible t o  make cert a i n  appl ie,able general i zat i ons . Str i pp i ng of 
bari<m or n ear -barren overburden from a placer d e po s it c ould result in t he follow­
ing operat ing advant ages . 

( 1 )  The grade of mater ial t re at ed i n  the washing p lant would b e  raised in 
proport io n to t he  t hic knes s of overburden st r ipped ; that i s , for example , if a 
t o t a l  s e c t ion or thickne ss , i nc lud i ng 5 fe et of b arren overburden , i s  2 0  fee t and 
c onta ins a re c overable v alue of 15 c e nt s  a c ubi c yard , then by stripping this 
5 fe et of overburden , t he rema i ning 15 feet woul d have a re coverable value of 

20 c ent s a cub ic yard . 

( 2 ) In tho se c a s e s  where so i l  is invo lved , t he mat erial t reat e d  in t he  wash­
ing plant would have a muc h smal ler propo rt ion of s lime s , collo ids 1 and veget able 
mat t er , t hus i ncreas ing screening effic iency and ,  probably , the gold r e c o very of 
the plant . 

( } ) S ince f or a given ground area a smaller quant it y o f  mat e ri al w ould be 
run t hrough the plant , we ar and t e ar  on e qui pment woul d be reduc ed and a smaller 
charge for repa irs made against t he operat ion . 

( 4 )  There would be in most cases a smalle r proport ion of s lime s to handle 

in the pond , a be t ter condit ioned wash wat.er to pump , and t he effluent would h ave 
a smaller proport ion of sol id s to d ischarge to  settling baS ins or st ream out le t . 

{5 ) Us ing auxi l iary machinery for st r ipp ing , t he t ime of mining out t h e  
depos it would be lessened w i th a tt endant reduc t ion in fixed charge s .  While t here 
would , of c o urse , be no inc rease in the total gross produc t ion from a depo s it , a 
greater annual gross produc t i on could r e s ult from t he h igher grade mat e r i al dug 
s o  t hat t here would be .a larger annual dep le t ion allowanc e , ( if deplet i on is fig­
ure d on a pe rcent age of income ba sis ) , pr ov id ed the ground is bought and not 
worke d on a royalt y bas is . A governing fac t or would be , of c ourse , that d eple t i on 
all owance ,  f igure d  on percent age of income ba s i s  may not exc eed 50 per cent of t he 
net i nc ome before de pletion . 

Even cons id ering a c ase in wh ich an operat ion ha s a t h ic kne ss o f  overburden 
wit h a rec overable unit value approximat ely e qual t o t he unit operat ing excavat ing 
cost , it  is entirely possible that if all cost s depend ent upon time are f igured , 
it would be shown t hat t here would be an  advant age in s t ripp ing su9h overburden 
rat her than runn ing it through t he was hing plant . 

The foll ow ing example s , making arbitrary a s sumpt ions , are g iven to i l lust rat e 
t hos e of the abov e po int s wh ic h c an be evaluated . The s e  example s are int ended 
to ind ic at e c omparat ive result s only . 



;o DREDGING FARM LAND m OREGON 

Assumed Condit ions : 

I .  

A dragline operat ion d i gging l , opo , ooo cub ic yards a year on a sect i on aver­
aging 20 fee t t hick inc ludi ng .5 feet of barren overburden with a recoverable 
value of 1.5 cent s  a cubic Y!ird . Stripping is done wi'!ih dr8.8.l .ine . and mater­
ial overc ast . 

Without stripp ing : 

Recovery 1 , 000 , 000 yards at 1.5 cent s  
Operating cost n 8 cent s  
Operating Profit 

With Stripping : 

Rec overy 7.50 , 000 yards at 20 cent s 
Treatment cost 7.50 , 000 yards at 8 cents 160, 000 
Str ipp ing 2.50 , 000 yards at 4 c ent s 

Operating Profit 
( operating ) 10, 000 

II . 

$1.50, 000 
80 , 000 

$ 70 , 000 

11.50 , 000 

70 , 000 
t 8o , ooo 

The same condit ions as in I except t hat st ri pp ing is done with auxiliary 
machines . 

Without stripping : 

Recovery 1 , 000 , 000 yards at 1.5 cen'!; s 
Operat ing cost 1 , 000 , 000 c ubic yards at 8 cents 
Operating Profit 

With stripping :  

$1.50, 000 
80 , 000 

t 70 , 000 

Re covery 1 , 000 , 000 yards at 20 cent s $200 , 000 
Treatment cost 1 ,000 , 009 yards at 8 cents $80, 000 
Stripping H3 , 333  yards at .5 cents 

( operat ing ) 
Operating Profit 

16 , 667 9 6 , 667 
$103 , 3H 



DREDGING OF FARM LAND IN OREGON 31 

III . 

Same c o nd i t ions as t o  capac ity and t hickne ss of se c t ion . The who le 20 foot 
s ec t i on has a re c overy value of 15 cent s  a cubic yard , but t he t op 5 fee t  
has 3 c e nt s  a cubic yard . Stripp ing i s  done w it h  own dragl ine . 

Without stripp ing : 
Re c ov ery 1 , 000 , 000 yards at 15 cent s  
Operat ing c o st 1 , 000 , 000 yards at 8 c ent s 
Ope rat ing Prof i t  

Wit h st r ipping :  

Rec overy 750 , 000 yards at 19 cent s 
Treatment cost 750 , 000 yards at 8 c e nt s  
St rippi ng 250 , 000 yards at 4 c e nt s  

( operat ing ) 
Operat ing Pr ofit 

IV .  

$15 0 , 000 
80 , 000 

I 7o , ooo 

$142 , 500 
t6o , ooo 

10 . ooo, 70 . 000 
$ 7 2 , 500 

The same c o ndit ions as in III exc ept that str ipp i ng is d one w ith aux i liary 
machine s o 

Without st r ipping : 

Re c overy 1 , 000 , 000 yards at 15 c ent s 
Ope rat ing c ost 1 , 000 , 000 yards at 8 c e nt s  
Operat ing Prof i t  

Wit h strippi� : 

Rec overy 1 , 000 , 000 yards at 19 c e nt s  
Ope rat ing cost 1 , 000 , 000 yards a t  8 c ent s 
Str ipping 3 3 3 , 3 3 3  yards at 5 cent s 

( operat ing } 
Operat ing Profit 

$80 , 000 

115 0 , 000 
80 , 000 

I 7o , ooo 

1190 , 000 

16 , 667 9 6 , 667 
t 9 3 , 333 



The following t able shows calculat ed gains by s tripp ing using aux i l iary machine s  with assumed arb itrary 
thickne s s  of sect ions and go ld values . 

As sume d total c os t  of stripp ing with aux il iary mach ine s at 7 cent s a yard . 

Total Thickne s s  Re covery of  Recove ry of Calcu lat ed Perc ent !Percent C o st of Calculat ed 
t h i c kness of ove r .. gold from gold from recovery of unit re- gain in stripp ing gain by 
ore depth burden t otal thick- overburden go ld from covery wear and rf, pe r c u . yd .  stripp ing 
of ground ft . ne s s . ¢ per cu . yd .  gravel if gained by t ear on of gravel ¢ per cu . yd 

ft . ¢ per cu . yd .  stripped . stripp ing e quipment . of gravel .  
¢ pe r cu . yd .  if s o il 

IRt'l"''i nnAd 

0 ..3..0. ..lQQ. .50 7 . 0 
..a . o 

10 .5 1.5 
3 27 80 ,5 . 0 

0 _22 __li _5_0_ 3 3 1/3 .A . 0 
1.5 .5 1.5 

3 2 1  40 3 . .5 
2 . .5 

1.5 0 20_ _n_ _l1..3_ _2_ . '1 
20 5 

3 19 2 6 . 7  2 5 2 . 3 1 . 7 

0 18 . 7 ;  2 5  20 l . 7.5 
? 0 

2 5 5 1.5 
3 18 20' 1 . 25 

1.5 0 18 Lo _2_Q_ 16 2/3 1 . 4  1. 6  
30 .5 

3 17 . 4  16 . 1 . 0 

i 

I 
I 

\.>J 
1\.) 

� 
� 
s 

I � 

i 

� 
� 
� 
� 
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Disre gard ing t he idea of resoi l ing :.. ;. any dredging ope rat i on except on high­

priced land , stripping should be planned so t hat the so i l  removed c ould be ava i l ­
able for future reso iling . In c ases  where stripping is done wit h a bulldozer , 
overburden is usually left in p iles adj ac ent to the dredge t ailings and c ould be 
used i n  any d e s ired tuture rec lamat ion of the t ailings . Where st ripp ing is  done 
with a dragl ine and t he mater ial overcast int o  t he pond , the s o i l  i s  covered with 
rock ta ilings and is forever lost . In many case s the operat ion could be so 
planned t hat the soi l could be either overcast on top of the t ailings or east i n  
a wi ndrow o n  one side p where it w ould have some value in a pos s ible future reclam­
at ion of t he land . The very sl ight increase in cost would be more t han recompens ­
ed by having le ss sl ime to hand le in the pond . 

In Alaska stri pping with hyd rauli c  g iant s i s  generally pract i c e d  where water 
c ond 1 t ions and grad ient s permit . In the Fairbanks district frozen overburden 
c o ns i s t ing of mos s  and tundra blanket underlai n with muc k ,  all up t o  120 feet 
thick , has been t hawed and removed hyd raulic ally before gravels are dredged . 

Q.uot ing from U . S .  Bure au of Mine s Bullet in 259  {X ) : n'llhere ap appre c i able 
depth of barren or very low-grade overburden exist s , it is gene rally customary 
and go o d  pr act ic e first t o  remove a s  much of it as i s  c onsistent with the c ond i ­
t i ons and the available fac i lit ie s befo re a ctual mining an d  s luic ing o f  t he  grav ­
els are st art e d , not for t he poss ible purpos e of thawing alone , but because this 
overburden can generally be handle d t hus more che aply than by putt ing it t hrough 
the s luic e boxe s ; such act ion may also be neces sary in connec t i on wit h  t he t a i l ­
ing di sposal , or in ke eping such mater ial a s  c lay and root s from pass ing t hrough 
the sluic e boxe s . 

Many Alaska placers are of too low grade to be mined at a pr of it unle s s  this 
overburden c an f ir st be removed at comparat ively low c os t . St r ipp ing reduce s  
t he volume of mater ial to  be handled later b y  more expens ive methods , and the go ld 
c ontent of the deposit i s  not d i sturbed . The se import ant features deserve c ons id­
erat i on when a placer depo s it i s  be ing s t udied , and t he stripping operat i on should 
be c o ns idered in preparing t he ground for mining , much t he s ame  as at porphyry­
copper , coal , phosphate ,  and other depo sit s in t he Unite d  St at es . "  

In this connect ion , U . S .  Bureau of Mines Bulle t in 298*  give s a me asure of t he 

s cale of st r ipping operat ions in the Unit ed St ates a s  follows : 

"During an average year approximat ely 19 , 000 , 000 t ons of c oal , 24 , 000 , 000 tons 
of copper ore , } 2 , 000 , 000 tons of iron ore , 150 , 000 tons of bauxit e , and 2 , 700 , 000 
t ons of pe bble phosphate are mined in the Uni t ed St at e s  by open-pit or stripp ing 
methods . The se quant it ie s t ot al 7 8 , 000 , 000 t ons , and at least four t imes ( in 
cub i c  yards ) that amount of overburden i s stripped t o  expo se t he se minerals for 
mining . n  

These f igures  are probably high for t he pa st s everal years , but , . even w ith 
a consider able reduc t ion ,  t he matter of handl i ng 2 t o  3 hundred mill ion cubic 
yards annually s hows t he importance of stripping overburden in mining operat ions . 

(X) Place r Mining Methods and Cost s , by Norman Wimmler ,  pp . 65 -66 . 
* Methods , Costs , and Safety in St ripp i ng  and Mining Coal , Coppe r Ore , Iron Ore , 

Bauxite and Pebble Phosphate by F .  E .  Cash and M .  W .  von Bernewitz , p . l  
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St r ipping and �so i l ing C o st  Fac� , 

It is difficult t o  set up d e f inlte c ost s t o  apply to dredg i ng  operat ions 
generally ,  and it i s  re ali zed t hat each dredging enterpr i s e i s  a s eparat e pro blem . 

However ,  c e rt a i n cost fact ors have s imple mat hemat i cal re lat i onships , and t hese 
are set down be low i n  order t o  supp lement md c orre lat e s t at ement s made previously , 

Us ing t he se relat ionship s , t he c o s t  of reso i l i ng  may be c omput ed in t erms of unit 
value of gravel to be mined aft er c e r t a i n  f ac t o rs are e i t her de t ermi ned by prospe c t ­
ing or e st imat ed . 

The c ond i t ions as sumed are ldeal ized ; r e lat lonships are based on a rec t angular 
block wi t h  yardage proport ional t o  the d epth of s e c t i on . All the factors us ed 
are c onvert ible int o c e nt s  per cub i c  yard o f  g ravel . In assumi ng gains obtained 

by s t r i pping , wh ich would be done with aux 11 1 ary mac hine s , a compari son i s  impl ied 
wit h  an operat ion on the same ground wit hout s t r1 pping " Re sale value of t he land 
would be t he value for agr icultural purpo ses aft er re s o i l ing , 

The c o st fac t o r s  a s sumed are : 

( 1 )  C o st of s t r l pp1ng , 
( ? )  C o st of leve l ing t a i l lngs , 

( 3 )  C ost of r e plac ing and le vel lng s o i l.  
( 4 )  Incre ased value of treatable graveL 
( 5 ) Lower ing of fixed charge s by ga in. i:r; t ime of t reat ment , 
( 6 ) Res ale value of land . 

Not e : For s impl ic ity i t ems ( 2 ) and ( 3 ) are c onsidered 
as d i st i nc t . In prac t ic e t hey might be more or 
le ss c omb ined . 

For c onven1enc e  t he following l e t t ers are u s e d  t o  represent un it quant it ie s 

as fact ors � 

d1 =depth of gravel in fee t . 

d 2 ::dept h of so H i n feet . 
d �dept h of soil plus gravel in feet . 
a1 =recoverable value of gravel in c e nt s per cub i c  yard . 
a2 :recoverab le value of s o i l  in c e nt s  per cubic yard . 
a =recoverable value of so il plus gravel in c ent s  per cubic yard . 
V =gain in unit value o bta ined by s t r ipp ing . 
c 1 :co s t  of st r ipping in c e nt s  per cubic yard of mater ial hand led . 
c 2 :cost of leve ling t a i l ings and replac ing and leveling s o i l  in c ent s 

per cub ic yard of mat er ial hand led . 
c :c1 plus e 2 , 
C =c c onverted to c ent s pe r  cub i c  yard of gravel , 
t 1 =unit c ost of f ixed c harges for t reat ment of gravel in c ent s per cub ic 

yard of gravel . 
t =unit c ost of f ixed charge s for t re atment of s o i l  plus gravel in cent s 

per cubic yard , 
T =ga in by s tripp i ng in unit c os t  of f ixed charge s . 
r =re sale value of land . 

R =re sale value of land in cent s pe r  cub i c  yard of grave l .  
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Let X = net c os t  of reso il ing in cent s  per cubic yard of gravel , then : 

( I )  X = C - (V + T + .R ) , 

V = a1 - a 

d x a "' ad 

- a It a 

t = ��1 
d 

( IV )  

(V ) R = r 

Combin ing II , III , IV and V in I .  

d2 
( ( ) { ( ad - a2d2 X = c

dl � ( - a } -t c ( dl ) 

= 0 

( 
t ( l 

( 

V = a(L- 1 l  = ( dl ) 

d
l ) 

a ( d-d1 ) 
dl 

) 
) 

_ )  d } -+ r ) 
4840 dl ) 

r 

= 
d2 

� 

].l'or example : Assume that a parcel of farm land valued at $100 an acre had 
been prospec t ed and s hown to have an average s e c t ion of 20 feet wi th a recoverable 
value of 15 c e nt s  a cubic yard . Thi s  s e c t ion has an average top soil overburden 
of .5 feet c ontain i ng  rec overab le values of } cent s per cubic yard . Assume t he 
c o s t  of st ripping so il and leveling tailings at ? c ent s a cubic yard , the c o st of 
replac ing and level ing soil on leve led t a il ings at 8 c e nt s , and t he unit f ixed 
ch�rges for t reat ing t he full 20 foot sect ion at 4 cent s . 



Then : 

X • 1.5 
( 

.5 - ( ( 15 
' 1.5 ( 

( 
X = 0 . 41 cents 
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X 20 ) - ( 3 X .5 )  
1.5 

) 

0 . 41 � = ,5 . 00 

) 
- ,5 . 41 

or a gain of 0 . 4 ¢ per cubic yard of gravel and inc ludi ng resoi l i ng as compared t o  
suc h an operat ion c onduc t e d  wit hout st ripp ing . 

In c omparing an operat ion in whi ch stripp ing would be pract i ce d wit h auxil­
iary ma c hines w i thout reso i l ing and one on the same gr ound in whi ch re so i l ing 

would be done , the st ripping operat io n might be so planned t hat it would merge o r  
c ont inue on int o t he re soi ling work as in a dragline re soi l i ng j ob .  That is , 
t here would not be two separat e operat ions as has been as sumed in e st imat ing 
c o s t s in t he c as e  above , but e s sent ially one operat i on u p  t o  t he po int o f  leve l ­
ing t he s o i l  o n  t op of t he t a ilings . St ripped mater i al would not b e  dumped in 
p i le s  or windrows , later t o  be pi cke d up and depo s i t ed on the t a i l ings . Large 
bulldozers and carry- alls in the work of s t r i pp ing wotud t ransport t he mat e r ial 
in the one operat ion t o  the levele d t a il i ngs . In t h is way , on a large operat ion , 
t he  c o st of r es oil ing would be only a l i t t le more t han the c o s t  o f  str ipp ing . 
The crit ical fac tor in suc h an operat ion is the d is t ance whic h  mat er ial mus t be 
trans port ed . About 300 f eet is c ons ide re d a maximum for bulldozer work . 

Data suppl ied by t he Natt McDougall Company , c ontract ors of Port land , Ore ­
gon ,  g ive a measure for such operat ions . A c ost f i gure usually used for an 

�8 ( 95 H . P . ) t rac t or and 4 cub i c  yard capac i ty bulldozer , mov ing an average 
of 100 cubic yards an hour with a maximum haul of 300 feet is J6 . 00 pe r hour 
t o  c over bot h operat i ng and c apit al c os t s . A formula used t o  get t he unit cost 
of materia l  handle d is : 

Where X = cent s per cub ic yard of mat erial 

D= Distanc e hauled in fee t 
S= Speed in feet per minut e 
C =  Cost per minut e 
L- Cub ic yard s p er t r ip 

Thus , if an average of 2 cubic yards a t rip is hauled 300 f e e t  at a speed of 
2.50 fee t  a minut e at a c o s t  of 10 c ent s a minut e , the unit cost i s  6 c ent s  a cubic 
yard . 
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ElCAMPI.Jl!S OF C OOT OF STRIP!>ING SOIL OVERBURDEN . 

AG curat e costs of s t r ipp ing were ke pt by E .  T .  F isher & Co . in the ir dragl ine 
operat ions at At lant i c C ity , Wyoming , a d e s c r i pt i on of whi ch is g iven in U . S .  
Bureau o f  Mines Informat ion C ircular 6 846 ( X )  ( June 1935 } .  

The channel mined ave raged about 2 00 ft . wide along Roc k Creek . The dept h 
of grave l ave rage d 10 feet and t he upper 3 fee t of t he  depos it was barren loam . 
The dragline had a 1! yard bucke t . Quo t i ng  from t he above report : 

"The Cree k was first d ivert e d  int o a c anal dug by the dragline at one side 
and 50 to 100 fe e t from t he e dge of the gravel channe l , St ripping i s done in 
two swaths . The shovel t ravels up one side and ba ck the othe r .  The machine 
c an d ig acro s s a s t r ip 180 f e et wide without mov ing from s i de t o  s ide . As t he 
grave l is s t r i pped a dra in d i t c h  i s  dug 4 fee t  int o  t he de compos ed bedrock on 
e ithe r  s ide of the t ract t o  be worked . The ov erburden is p i led i n  rows back of 
the drain d it c he s . The material dug from t he d i tc he s is piled on t op of t he 
grave l to be washe d . On the creek s ide a berm i s  left next t o  t he pit t o  hold 
t he wat er p i pe . 

"The s t r 1pping is kept a minimum of 50 feet ahead of t he  othe r  work . Some 
s t r i pping i s  done in the spr ing and fall when free zing weather prevent s washing . 
Dur ing t he spr i ng  of 1934 s t r ipping was d one 44 days before washi ng was begun . 
Unt i l  othe r  operat i ons c at c h  up t o  t he st ripp i ng (which will be a bout August 15 ) 
washing will be d one on three shift s .  Thereaft er , st ripp ing will be done on one 
shift ( the midnight ) and washing on the ot he r  two .  Between 1 , 000 and 1 , 200 c ub i c  
yards o f  overburden ( average 1 , 150 ) i s  stripped per 8-hour s hif t . . . •  " 

"The cost of remov ing t he overburden , i nc lud ing d igging the d i t c he s , was 
t0 . 05 pe r c ubic yard . " 

********** 

An example of the e conomie s effe c t e d  in st r i pp ing overburden by t he use of 
modern e arth mov ing machinery is give n i n  The Coal Age . *  At t he Blue Bird s t r i p  
c oal mine i n  Nort he rn Ohi o , overburden above t he coal seam t o  be mined by surface 
met hods ranges up t o  40 feet t h ic k .  TYpic al se c t ion be i ng s t r i pped c onsi st s of 
6 feet of c lay and t op s o i l  and 20 feet o f  gray shale c o nt a ining hard irony bands . 
Str ipping e qu ipment i nc lude s  two 95 h . p .  Die se l RD-8 t ract ors , one 10-yard wagon 
scraper , one LeTourne au 12 -yard "carryall" , one LeTourneau "Roo ter" , one LeTourneau 
"Angle -dozer" , and one 80 h . p .  tractor with a ? -yard wagon scrape r . C oal t o  be 
mined underli e s  about 250 acre s . 

Formerly s t r i pp ing at t hi s  pro perty was d one by c ont rac t or s , us ing power 

shove ls , at a pr ic e of 14 c e n t s  a cubic yard . By t he us e of the t ract or and s c raper 
e qui pment t he c o s t  has been redu c ed t o 7 cents a cubic yard . 

********** 

(X} Plac er Mining Method s of E. T . Fisher & Co . , by Char le s L. Ros s  and E. D .  
Gardner . ( 1935 ) 

* Apr il 1939 . Strip c o st Halved at Blue Bird "Cash and Carry " Mine Serving Nort h ­
ern Ohio Terr it ory . 
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Although not generally applic able to dredging operat ions out side of Alaska , 

hydraulic stripping is done where pract ical at various iron ore and pebble phos ­
phat e propert ie s . The following is ext racte d from U . S . Bureau o f Mine s  Bull et in 
2 98* in order to i ndicate poss ible cost s as compared t o  the othe r  example s given : 

« rron ore was cheaply uncovered by hyd raulic s tripp i ng at one o perat ion in 
Minne s ot a . The overburden was of a sandy loam character , and with water avai l ­
able the s t ripping and t ransport at ion of overburde n by t his me ans , a s  compared t o  
steam o r  elec t r ic powe r , was an at tract ive problem . In t he removal o f  61} , 810 
yards of waste during a period of 10 months the operat ions and cost were as fo l ­
lows : . •  

Cost per yard 
Labor 2 o 5 }  cent s  
Suppl ie s . 29 •• 

Power } . 75 " 

Repairs . 66 " 

General Expense ....:.21 " 

Tot al 7 . 80 c ent s  " 

********** 

"The C oronet Phosphate Company , through it s manage r ,  H .  F .  Greene , submits 
t hese cost s : 

Operat ion 

Method of stripping 
Cost 

HOJ!We ll Mine 

Hydraulio 
10 ce nt s per yard 

********** 

Pembroke Mine 

St eam sho vel 

15 cent s  p er yard . " 

Same further fact s conc e rning hydraulic st ripping part icularly as applied to 
marble quarrying are take n from U . S . Bureau of Mines Bulle t in 1 0 6  {# ) : 

"Hydraulic stri.ppi.ng is employed with suc cess in several marble quarrie s . 
There are c e rt ain condit ions , however , that must be met in order that hydraulic 
s tr ipping may be successful or even pos s ible . Two important condit ions are an 
adequate wat er supply and easy drainage . If t he wat e r  supply is obt ai ned from 
drilled we lls or small streams that may go dry , the process w ill probably fai l . "  

HThose who have had experienc e in hydraulic stripping est imat e that the 
cost ot soi l  removal by t hat method may be as low as 2 cents  per cubic yard . "  

# The Te chnology of Marble Quarry ing , by Oliver Bowles , pp . 4 7 -4� ,  ( 1916 ) . 
* Methods , Cost s , and Safety in St ripping and Mining Coal , Copper Ore , Iron Ore , 

B6uxite , and Pebble Phosphat e , by F .  E .  Cash and M .  W .  von Bernewit z , pp . 216-217 , 
p . 2 46 . ( 192 9 } .  



The f o ll ow i ng ext ract c o nc ern ing c os t  of power shovel s t r ipp ing at rock quar­
r ie s  is t ake n from U . S .  Bureau of Mine s  BuJle t in 160* : 

"Usua lly t he mater ial over ly i ng  a :rock d e po s 1t 1 s  s oft e nough t o  be hand le d 
read ily with the s t e am  shovel w i thout blast ing . In some locali t ie s , however , 
blast ing is nec e ssary . If l arge bowlders that requ:l.re bla st ing are encount ered , 
t he rat e  o f  progre ss may be great ly r educ e d . 

"The cost of s t r ipp ing w ith a st e am  s hcrve' . .  depend s  on t he d e pth and nat ure 
of t he mater ial s t o  be removed , c apa c l t y  o f  the shovel , co n:' ht ion o f  t he rock sur ­
fac e , and fac i l it ie s for removal of c ar s . Four c ent s a t on ,  actual wo!"k i ng c o st 
for load ing only , i s  the min imum f igure obtaine d . At one quarry having 1 t o  10 
fe e t  of overburde n ,  t he t ot al ope rat 1ng cost of s-c: nppmg , inc lud i ng  t ranspor t a ­
t ion , w a s  11 t o  1; cent s a t on .  At a n  Illino lS quarry hav i ng  2 0  t o  ;o feet of 
s o i l  overburden , t he operat i ng  cost of s t r ipp 1ng , includ ing t ransportat i on t o  a 
near··by dump , averaged 16 c ent s  per c ub i c  y ard , Where t he overburden is thin , 
t he c o s t  per ton w i ll be re lat ively high , but the c ost of s t r i pp i ng , per t on o f  
r o c k  obta ined , wi ll b e  relat 1vely low . 

"A stripp ing c o mreyor opel'at e d  in c onne c t ion w1th a s t eam shov·el by one Ohio 
c ompany is not ewo rthy . The s o i l  to be removed i s  ;o t o  4.5 feet t h i ck , and the 
bed of rock bene at h  is only 8 fee t t h ic k .  W1th the low e f f i c i enc y of s t r i pp i ng 
observed in s ome loc al it i e s , profit able qua.rrylng under such cond it i ons w ould be 
almost impo s s ible " As t he roc k  i s  removed , t he area wo rk ed out is ava1 lab le f or 
d i sposal o f  overburden , The e qui pment , c o n stst s o f  an inc line d  bridgel ike 
structure o f  s t e e l  mounte d  on whee ls . On t h i s  incl ine , two i ndepe ndent c able 

cars o n  separat e t racks are o perated w 1 th a n  e le ct r1c ho i st . The c ars are load -
ed with t he s t eam s hove l , hauled up t he inc : i ne ,  and dumped The t ot al l ength 
of t he c o nveyor is 175  feet , and it plac e s  t he mat eri al 15 0 feet fran t he st eam 
shovel . The shove l has a 2t-yard d ipper , and each c ar 1 s  of 5 -yard capac ity . 
The whole machine may be moved forward a s  the shovel i s  advanc ed . The c ompany 
c l a ims t hat s t ripping can be d one by t hi s  me t hod at an a c t ual work i ng c ost of 
2 c e nt s  a cub i c  yard , not i nc lud 1ng over he ad c harge s ,  d e prec tat io n ,  or i nt e re s t  
o n  t he inv e stment , a n d  that w i t h  a gang of 9 men , 2 , 000 yard s c an b e  handled per 
day o The equipment is we l l  adapt e d  for s t r ipp ing back int o  pit s from which all 
serv ic e able s t o ne has been r emoved o 41 

Als o  from U . S .  Bureau of Mines Bulle t in 1 2 4 ** :  

"The expense invo lved in t he removal of str1pp� ng d epends on the amount of 
mat er ial to be moved , t he c onvenienc e  of a p lace of d i spo s al , and t he degree of 
eff i c iency at tainable in t he met hod and e quipment employe d . The c os t  of r e -
moval o f  a he avy s tr i pp ing may c onst :it ut e one o f  the J. a rge st i t ems in t he c o st 
of quarryi ng "  The aut hor is c o nvi.nced , howeve:r ,  that i n  many plac e s  t hi s  item 
of expens e c ould be great ly reduced by using improved me t hod s and mac hinery . 
Figure s obt aine d from vari ous quarry o perato rs s h ow  a r emarkable range in t he 
c os t  of so i l  removal . The lowe st was ; c e nt s  and t he h i ghe st 31 c e nt s  p er 
cub i c  yard . The l ow f igure was obt ai ned t hr ough t he use of a large s t eam s hovel 
at a quarry where t he place of d i spo sal w as within reach of t he shovel , no e ar 
transport at ion be ing nec e s sary 0 11 

* Rock Quarryi ng for Cement :Manufac t ure , by Oliver" Bowl e s , pp ., j9 -40 ( 191S ) . 
**Sand st one Quarrying in the Uni t e d  St ates , by Ol:ilver Bowle s , p . 2 7 ( 1917 ) 



40 DREOOING OF FARM LAND IN OREGON 

In t he Mini ng World * a descript ion is g ive n of t he Quart z Creek Dredg ing C om­
pany ' s enterpr is e near Pierc e , Idaho , in whic h str ipping plays an impo rtant part 
in t he ope rat ion . Digging is done w i t h a close -coupled bucket l ine dredge u s i ng 
2 . 8  cu . rt . bucke t s ,  and t he c apac ity has been c o ns i s t ent ly around � . ooo c ubic 
yard s a day . St r ippi ng is done ahead of the d redge with a 2 yd . dragl ine , t he 
str ipped overburden be i ng  pi led along one s ide of t he d redg ing ground . Ne i t he r  
t he d epth o f  overburden nor the c o s t  o f  s t r i pp ing is g iven , but i t  i s  s t at ed t hat 
t he material s t r ippe d has many root s , and that t he st ripp ing o pe rat ion add s fully 
500 cub ic yard s a day t o  t he c apac ity of the dredge . 

Unde r  t he c ond it ions as descr ibed and wit h t he apparent ly e f f i c i ent operat i on 
of the en terpr i s e , i t  s e ems probab le that t he c o s t  of stripping here i s  at least no 
great er t han t hat g iven for E .  T . Fisher and Company , on page 37 . 

* October 1939 , p . l? 
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