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HYDROLOGICAL DATA OH SELECTED SOVIET RIVERS

I. Introduction

This study provides hydrological informetion for rivers of the Ob* and
Upper Volga Basins. Detailed date cn the discherge of the selected rivers
and the chemicel composition of their waters are presented in Tebles 2, 3,
5; apd 6. River ‘diseharge values, stated in monthly end yearly averages,
sre given for locstions at intervels not exceeding 200 kilometers in length.
The chemical composition éf the vater is given in smounts of various_:lons
and total hafdnesss. In the accompanying text, these data are briefly
analyzed and compared.

The rivers selected are located in two regions, Western Siberis and
Central Buropesn USSR. For Western Siberie, dats are given for the head-
water sectlon of the Ob' River and for the Tobol River elong with its west-
bank tributeries. For Central Buropesn USSR, information covers the Oka
River and seversl of ite tributeries.

II. Bources and Evaluation of Date

Huch of the information in thie etudy wes obtai.ned from Russien publi-
ca’ciops. Other informetion came from domestic sources, such as publications
of the U. 8. Geological Survey of the Department of the Interior. _

The m/ost up«todaw dlat-ar nere: «given“hs'*a Russia.n publication, 'ﬁm River'

Reglmes of the Southex'u Reglons of Western 8iberia, Northern and Central
Kazskhstan, by P. S. Kuzin. Leningrsd, 1953. The publicetion gives numerous
long~term records for the discharge snd chemicel composition of waters of
rivers in Weestern Siberia. Included are many éldef hydrological records, as
well as recent dats based upon observatlopne and sanplings during the period
from 15%0 to 1950. '.éhe infornetion on the chemical composition of river
weters 1s particularly significant because it represents sanplings taken at
various times durlng the year, as well as at various stages of river flow.

Averege discharge values were obtained for 31 selected stations along
the rivers of Western Siberlia, some with records up to 56 yeers in length.
In most cases the date were adeguate fcr this study.

=te on the digcimrge snd chemlcal composition of rivers in the upper
Volga system were obtalned from older publicatiouns, principally the

Handbook on the Weter Resourcea of the USER, Vol. III, "Basin of Upper Volgs

8-E C-R-E-r
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and Oks,” 1935. This publication includes deta on discharge ratee at selected
ataﬁions aloig ;'ivera of the Oks River basin. For the most part the values
glven are adequate for the Oka, Moskva, end Klyez'me Rivers. Where dats were
mcomple't;e or lacking, interpolations were mede. Date on the chemical com-
position of the water in thie area, hovever, are scant.

I1I7 Hydrological Date

The rate of discherge is given im cubic meters per second for selected
pointe along the courses of the rivers. These discherge rates are given in
everage monthly and yearly values. If monthly discharge rates were not sveil-
eble for at least one polut in every 200-kilometer stretch of river, iaterpola-
tions vere mede on the basis of averags yearly values. The discharge regime
‘Tor the interpolated point was calculated by determining the monthly percentage
of flow for other stations slong the river's course. Por some stations,
approximate discherge values were based upon values for nearby rivers with
eimllar regimes. The interpolated and approximate velues mey vary sowevhet
from the true rates of discharge because no two rivers have identical
discbirge characteristicas. In cases where records were not for the seame
perioda of observation, average rates of discharge may vax;y conslderably.

The ﬁonths of high water and low water are indicated in the tablas. The
greatest monthly volumes 61‘ water usually coincide with the period of mpring
thew and the breaking-up of the ice on the rivers. The low monthly discherge
oceurs dur;ln‘g the winter, vhen freezing restricts the amount of run-off. In
thelr upper courses the rivers have little or no flow 'durmg the vinter
months wﬁan the rivers ere frozen solid.

The chemical compositinn of the river water is based upon qﬁant:ltativ&
analysis. Most of the samplingn on record include t}le esmount of significans:
lons and dry residue present apd the hardness of the water.

Io this study the hardness of the water in rivers of the Cb'! gystem
is indicated as totml’hnrdneﬂa in parts per million, based on equivelent
valuas of éalc:l.u’m end mognesivm. For the Oka River system the dets on total
hardness were converted to parts-per-million values from degrees of herdness.

In order to compare the total lmxjdness for different rivers and different

localitles, & relative total hardness scele hes been veed. Thie scale is

- o
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besed upon the subdivisions of A. O. Aleklin* as given below:

Relative Herdness Parts per Million
Very soft 0« 75
Boft ™ - 150
Hoderately bard 150 - 300
Hard 300 - 450
Very hard Over 450

A. The 0b' Rlver System

The Ob' River and its tributaries form ome of the major river systems
of Siberia. The system drains o large erea of Weslern Siberis from the
Altey Hountaine on the south to the Arctic Ocesn on the nmorth and from the
eastern flank of the Urals ewstuvard toward the &dge of the Siberisn Lowland.

The Ob°® River propsr is formed by the confluence of the Katun' and
Biya Rivers at latitude 52°20'F and longitude 85°8 near the oity of Blysk.

The river flows roughly northwest and enters Ob' Bay at approximately 66°45°H -
69°00°E. The section of the river cxmmined extende from the jJunction of the
Ketun' and Biye Rivers to the point where the Tom® River jJoing the Ob'.

The Tobol River and its tritutaries drain the eastern slope of the Ural
Mounteine. The Tobol iteelf wmpties into the Irtysh River at 56010'15 - 68°%10'8.
This report gives deta for the Tobol exd two of ite tributaries-- (1) the Iset’
exd. ite tributsry the Techs, end (2) the Tura River and its tributaries the
Feyve, end the Wltea Riveras. ‘

Map 1, showing the Ob° River asystem, gives the location of 3l stations,

which are keyed by mmber to Teble 1. The table gives the name of each statlon,

its location, the distance to the mouth of the river, end selected hydrological data.

Teble 2 gives the average wonthly and yesyrly dlecherge velues for the ssame
stations ard the length of rae‘ord. for each. Discherge values are givea in
cubie meiers per second for the statlions along the river's course. Where
informabion was not avallsble for at lemst one polnt in every 200-kilometer

stretch of river, estlusted veluer sre given and the stetions for which
eatimates are made sre identified. Tsble 3 shows the chemical composition

of the water for selected rivers in the Ob' River system and gives the
ougber of samples taken at each station. The chemical composition is stated

% jis pregented in: Klimentov, P.P., Gidrogeologive (Hydrogeology),

foegeolotekhizdat, Moskva, 1955, p. 100._

-3 -
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in parts per million of calcium, magnesium, sodium and potaseium, bicarbonate,
sulfate, and chloride. Total harduess is aleo given in parts per million.
Chemical composition of the weter, listed:as fons. of elements end the ...
total _l:m‘dnaaa, is glven in average, maximum, and minimum values. !'oi-
maximum end minimum values, the wonths in which they occur are glven.
1. Ob' River

For the headwater sectlon of the Ob' River, long-term records
of river discharge are avalleble for Barnaul, Xemen'-na-Obi,and Novosibirsk
and eptimated valuas for Shelabolikhe and Kozhevmikovo.

4 The average annual discharge incresmeepfrom 1440 m3/ sec. at Barnaul to
1810 m3/sec., at Kozhevnikovo ebove tie Junction with the Tom' River tributary.
At Barnaul, low water occurs in March ard high water in June. From Kamen'-
na-0bi to Kozhevnikovo at the end of the hesdwater section of the river » March
continues to be the month of low water but Msy 1s the month of high water.

The months of high and low average discharges correspond with the dates
of the breaking up of the ice. As indicated on Table 2, the month of loweet
discharge along the Ob' River iq March, Just before the begimning of the
spring thew. On the average, the Ob' River is 1§e-free at Barnaul by 10
April and et Hovosibirsk by 30 April. The peek seasonal discharge ocecurs
during the period of spring thew. and ice break-up.

* The chemfcsl composition of ihe wate: s @iven for 2 stetions on the
Ob’ River. At Barnaul, the avereges were based on 6 samplings, which were
taken during thé spi-ing and fall monthe. When these samplings were taken,
the average river diecharge was 2.2 times the jearly gverage. Under these
conditions, the concentration of constituent elements way be slightly lower
then average. At Hovosibirsk, on the other hand, 56 samplings were taken
during all seasons of the year, and thees readings were aversged. The
average river discharge at the time of these szaplinge was 1.7 times the
yearly average. ’

The totsl hardness of the water varies from very soft at Barusul to soft
at Hovosibirek. The softness of the water ls due to the low concentration
of caleium and magnesium. At Novosibirsk the average concentration is

T
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37.7 parts per million of caleivm end 8 parts per million of magnesivm.
The mexiwum concentratvion of calcium and megnesium occurs during the
autumn and early spring, vien the river discbarge is relatively m, vhereas
the mindom éox_xcaﬁtmtion occurs during the wmonths of high water in late
spring and early suvmmer.

2. Tobol River

Discharge values are given for 9 stations along the Tobol

River from its bemdwaters nemr t1e southeastern end of the Ural Mountains
to the polint where 1t empties into the Irtysh River. The average yearly
dipcherge of the Tghol River increases {rom 19.1 m3/ sec. at Grishenks
nesr the source to 810 m:'3/sec» at Lipovka, 103 kilometers above the river's
wouth. At Orishenks, the Tobul River has no flow during Januery and February,
and peek flow occurs in April.

Along the lover course of the Tobol River, the peak flow occurs during
May. Here, as on the (o' River, the month of high discharge follows the
hreaking-up of the lce.

The chemical coupositlon of the water ip given for 3 points along the
Tobol River. The sumplings at Grishenks were taken during periods when the
discharge of tihe yiver wes 32 times 1ts anmusal everage; the 16 samplings
et Xustansy wfum 'the discharge wos 12 times its yearly average; ani the 22
samplivgs at Kurgen when the discherge was 3.3 times the yearly average.

The sum of the lons in parts per million was 294 at Grishenka, 866 at
Krstenay, spd 736 at Kurgan. In this area, as along the Ob’ River, tb.e:a
ueximum concentration of minersls occurs during periods of low water, and
the minimum concentration during high water.

The total hardness of the weter for the Tobol River 1is much higher than
‘that of the Ob'. M'; Kustenay on the Tobol the hardness of water is sbout
k45 perts pér million, wheress at Novosibirsk on the Ob' River the hardness
is 127 partn‘ per million.

3. Tobol River Tributaries
Along the Tset' River, everage annﬁal snd monthly discharge
values are given for 7 stations. The snnual discharge increases from
4.95 m3/sec. at Sverdlovek to 80.3 wd/sec. at Isetskoye, 631 and 117
-5 -
5-E-C-R-B-T
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kiloneters sbove the mouth of the river, respectively. High iatar ocecurs

in May as far downstresn as Bobrovskoye. Along the reasining downstream
section of the Iset' River, April is the month of peak discharge. low water
oceurs during August ot Sverdlovsk at the head of the river, during
December along the middle course, and during January and Februnry on the
lower course.

On the Techs River, a tributery of the Iset' River, the average yearly
diecherge increeses from 2.12 m3/ sec. at Brodokalmak, 125 kilometers from
the mouth, 1';0 12.8 m3/sec. at Pershinskoye, 26 kilometers shove the mouth.
April is the month of hi, gh water and Jamusry the wmonth of low water.

The Beyva River flows into the Witea River, vwhich in turn is & tributery
of the Turs River. Along the Peyva-Eitsa the sunual discharge increases
from 8.81 m3/ sec. at Cheremshanka on the Neyva to 4.1 m3/sec. at Irbit on the
Fitea. High water occurs in April and Hay and lov water dur:lng the period
from Decezber to March.

The average annual discharge of the Tura River increases from 27.2 m3/ sec.
at Verkhotur'ye, 706 kilometers upstream, to 178 n3/sec. at Tyumen, 175
kilomsters sbove the mouth of the river. On the Tura River, Mey is the month
of high water and February the month of low water.

.Dems located on the Turs end Yeyve Rivers tend to equalize the flow of
the two rivers. The peak spring flow is used to build up the water supply in
the reservolr. This water is later released to regulate the operating
discharge through the low-water pericd of winter.

On the ¥eyva River, a series of dams has been built sbove the city of
Alspayevsk to meintein the flow of the river at en even level along the
remainder of its course. The record of discharge for the Heyva River at
Alopayevsk, as given in Table 2 » 18 baged on older records taken before
these dems were built.

The estimated discharge values at Verkhotur'ye on the Tura River vers
based on the regulating effect of dams 6n the headwater section of the river.
At the Verkhotursk hydroelectric instellation the controlled discharge is
14.6 m3/sec.

5-E-C-R-E-T
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ihe chemlcal composition of the water of the Tobol River tributarles
ie ivdlcated by sumplings teken a.t‘ 6 p_pints on the Iset’, Techa, Neyva,
Hitee, and Tura Rivers. The date for these stations &re preeented om
Tuble 3.

The total amount of minerals fourd in the water of the Tobol River
tributaries is much lower thean that of the Tobol River proper. AL
Turinsk on the Tura River, the sum of the lone is 176 parts per millioi as
compared with 738 parts per mlllion at Xurgen on the Tobol River. fThe total
hardnegs of the water of the tributeries le alsc much lower. At Volkovo on
the Iset' the total herdness is 139 perte per million, ae coatrasted with
306 pm;z'ta per miliion‘ at Rurgan on the Tobol River.

B. The Oka River System

The Cka River system, which bas & drainege ares of 245,000 sguare
kilometers, is located in the central part of Burcpean USSR. In this
investigation, the Oke River and its tributeries, the Moksha, the Frotva,
the Moskva, and the Xlyaz'we Rivers are discussed.

The location of theze rivers es well as the stations slong their courses
are indiceted on Map 2. Tsble 4 lists the stetions and their locations,
along with the svailsble hydrologicsl date. Teble 5 gives the sverage
wonthly snd yesrly diécharge values for rivers in the Oka River system.

The chemical compositon of the waler is showa ln Table 6.
1. Ok River

Ths Oka River hes its source at about latitude 52%20°% end lcagitude
36010"' ond from there i‘onowé an irreguler courss northward and then
nerthesstward. At sbout 56°20°H-44000°E the river empties into the ﬁ'olgm
The Oka River bas & length of 1,480 kilometers snd s drainsge ares of
245,000 aquare kj.lméerag

The everage anmual discherge of the Oka River ineresses from 20.1 m3/sec.
ot Orel to 936 nd/sec. at Nurca. The greatest average discharge occurs in
fipril. The lowest sverage discharge cccurs in Jemusry nesr the source of
the river and in February from Xashire downstresm to tha mouth of the river.

The chemnlcal composition of the water of the Oka River 1s represovted
by samplings teken along its course at 3 pointe: (1) near the mouth of the

-] -
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Protve River, (2) sbove the mouth of the Moskva River, and {3) 20 kilometers
#bove the point where the Oke River empties into the Volgs. These senplings
are given in aversge, maximwn, and minimum velues. The dissolved solids are
1igted es dry recidue measured et 110°C.

The chemical anslyses of water of the Oka River imdicate that the
mineral content dacreases from the source to the mouth. 'The average amount
of dry .res_idue drops from 295.2 parts per million at Drakino to 259.6 parts
per million &% Frotopopovoe. The concgntraﬁian of caleium and magnesium also
decreases dovnsiream from Drakino. The total hardness of water decreases from
263 parte per million et Drakino to 22k parts per million at Novinki.

2. Oks River Tributaries

The discharge records of the Oka River itributaries, vhich were made
prior to 1931, are 1isted. as monthly end yearly values for 6 stations, 4 of
whlch are located on the Moskve River and 2 on the Klya®zma River.

The estimated discharge values of the Mokshea River shown on Table & are
besed on kmnowvn average yearly discharge values for sll select;d stations and
& record of the monthly discharges st Mokraya Polyans for the period from
April to Bovember.

Discharge values are given for 4 stetions along the MOskva River.

The average annual discharge increases from 9.5 m3/sec. at Mozbeysk to 58.6
u3lsee. &t Beb'egorodek Dam in the city of Moscow. The discharge is highest
in April. Iowest average discharge occurs in Jemuary on the headwsters of
the river and in Februery from Zvenlgorod downstream.

For the Kiyez'ms River, the major tributary of the Oka River, discherge
recorde are evalleble for only 2 stations--Pevlovskiy Fosad, near (Jorodok,
and Used, 423 kilometers sbove the mouth of the Klyaz'ms River.. The
monthly discharges for the stetlionz of Viedimir and Kovrov were estimated.
April 1s the month of high water and'Fcbmrf of low water. This monthly
flow pattera is characteristic of the entire Okm River system. The dia::ﬁarge
is lowest when the rivers are Trozea over and run-off is at & minimum.

| Meximum discharge, on the other hand, occurs when the ground thews snd the

ice breaks up.

-8 -
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The chemical composition of the water of the Oka River tributaries is
indicated by samplings teken at 3 statlons on the Moskva River, 3 on the
Klyss 'ma Biver, a.nd' 1 on the Protva River. Estimates of the chemical
composition of the waters of ﬁm Oke snl Moekve Rivers are wlso
derived by aversging & mm,bféf of semxplings teken at variocus points along
each of the rivers. The Huskva Hi.ve:r sanpples were taken at Rublevo, af
Tatorovo, and in Mosccw &t Moskvoretsly Bridge where samples were taken for
nes¥ly every month or the year during 1926. In the figures for the
chemicel composition of the water f the Klysz’me River, based on 6 semplings
teken at 3 points along the river, <alciuz aud magnesium are listed togethex.
When the chemlcal composition of the water of the Oka River tribubterles
is compared with that of the Oke River proper, several generalizations can be
pade. . The cqmer;tm@iqp_ofgix_agrala ia the water of the t:}qu?qg}.es,
purticularly the sulfeate conc;r;iratic-d.; ig prach lower then that of the Oka
River. The total vater bardness of the tributaries is also conslder=bly
lower than thet of the Okaiaiver propsr. Finslly, the concentration of
wineral con%ifu*h_e.ntn in the tributeries, like that of the main river,

decreases from the sources to the mouths.

5-E-C-R-E-T
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LOCATION OF CTATIONS AND INDICATED HYDROLOGYCAL DATA FOR OB' RIVER SYSTEM
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- Distance Rate
Station Station Coordinates  from Mouth of Chemical

River No. Name N.Iat.-E.Tong. _ in Xm, Discharge a/ Composition

Ob* 1 Parnaul 53%191.83% 9" 3,429 x X
" 2 Shelabolikha 53%5.22%0" 3,250 Est.

" 3 Komen ' ~na-0bl. 53%7+.81%2" 3,164 x
" b Hovoeibirsk 55900 82057 ¢ 2,955 x X
" 5 Kozhevnikovo 560151.84900° 2,768 Est.

Tobol 6 Grishenka 52%231.61%3" 1,395 x x
" 7 Kustanay 53°121.53%38+ 1,203 % %
" 8 Ust ' -Uyskoye 5,%161.63%58 ¢ 1,003 Est.

" 5 Zverlnogolovekoye 54281640521 891 Est.

" 10 Furgan 55926 1455923 ! 08 X x
" 11 Ust * -Buerekoye 56202 * 652501 5715 Est.

" 12 Yaluborovsk 5691 ta56%1 * his x

" 13 Tevievo 579351.67%09" 137 x

M 14 Lipovka 57%h9167%4 1 103 X

Iget' 15 Sverdlovsk 56950 1 -£0°37" 631 x

" 15 Bobrovekoye 569401 -6058+ 593 %

" 17 Temwovakoye 569271 +61°33 529 X

" 18 Yolkovo 5692 r.62%p ¢ bsp X x
" 19 Dalmatovo 5601562055 ¢ 368 x '

" 20 Mekhonskoye 55009' 6493 205 X %
" 21 Igetskoye 56%291 659273 ¢ 117 X

Techa 22 Brodokalmal 559351 .62%4 125 X
" 23 Pershinskoye 56506 ' w6295 1 26 2 X

Reyve 2k Cheremshanks, SO 260Nk 1 139 X x
" 25 Alspayevsk 57952 1512 6l 'S

* Nitsa 26 Trbit 57°00 63905+ 183 Py x

Tura 27 Verkhotur'ye 58950 1 607 ¢ 706 Est.

" 28 Bolotova 58°32 1 .62%56 1 555 Fat.
" 29 Purinsk 58°ou'-63§b,2 ' k30 x x
" 30 Ust'~Nitess 57°571-64°30 ¢ 238 Eat.
" 31 Tyuen ! 579101-659321 179 x
a. "x" indlcates thet the information is availeble; "Est." indicates an estimited rate.
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Table 2

AVERAGE MONTHLY AND YEARLY DISCHARGE VALUES FOR (B’ RIVER SYSTEM

Yrs.
Station of Discharge in Cubic Meters per Second .
River _ Mo. Station Record “Jan  Feb  Mar A Tey Jum a1 Aug Sep Ost  Wov Dec  Yemrly
oo’ b3 Barnaul 27 302 271 266% 1,949 3,453 3,5989=% 2,457 1,651 1,235 1,001 596 366 1,440
v 2 Shelabolikhs a/ 320 270 230% 1,370 3,810 3,570 2,500 1,630 1,115 915 530 390 1,365
" 3 Kamen' -na-0bi e 331 280 237 1,k25 3,966%% 3,718 2,602 1,704 1,164 953 55 408 1,420
® i Novesibirsk 56 392 33 315% 1,880 5,170%% L4 260 3,030 2,020 1,450 1,160 698 483 1,760
" 5 Kozbevnikovo af 395 337 319* 2,170 5,310%¢  &,300 3,050 2,030 1,450 1,180 707 587 1,810
Tobol & Grishenka [ 0.0% 0.0%  13:h 173 k.99 1.65 0.97 0,78 0.5% 0.5 1.15 0.5 19:1
" 7 Kustanay 15 1.0 0.83% 1,80 192w 33.7 6.81 - 371 3.78 2,78 2.80 2.65 1.53 22.8
" 8 Ust' -Uyskoye &/ 1.2 1.0% 2.2 234 K.0 8.5 4.5 4.5 3.h 3.5 3.2 1.9 27.8
b 9 Zverinogolovskoye &/ 3.6 2.9% k.1 79.2 19l 55.5 1.3 15.0 10.3 9.8 3.0 4.1 33.5
10 Kurgan 30 8.3 3.81* 3.85 140 2643 53.6 18.7 15.9 13.6 i2.2 10,5 6.7 7.7
" 11 Ust'-Suerskoye s/ 4.3 3.9% 3.9% 1 26T 54.0 19.0 16.0 13.7 12,3 1.6 6.8 48,2
" 12 Yelutorovsk 10 23,1 22,1% 23,0 20% Lohsew 211 72.6 €1.8 46,3 k2,7 32.8 25.4 101
" 13 Tevlevo 24 45.3  4h.5%¢  45.9 180 1,041 1,h06%2 505 231 165 112 56 48.6 201
" 1h Lipovke 7 151 128 125% 518 2,441 2,560% 1,622 8hg 618 519 s 202 810
Isett 15 Sverdlovsk 9 3.45 3.83 .15 L.91 9.70%% 5,77 3.5% 3.30% 3.87 k.56 4,81 4.53 b.95
" 16 Bobrovskoye & 16.5 13.2 13.% 8.k 25.1%%  1k.C 11.1 8.9 12.2 8.84% 5,82 4.51%  12.5
b 17 Temnovskoys 5 3.b0 406 6,05 15.8%% 15,7 10.5 5.93 BTh L A 4,31 3.60 3.11# 5.91
18 Volkovo 15 5.06  L.69* 5,39 61, e 32.0 17.2 16.2 15.3 12.8 104 7.43 5,52 16.2
" 19 Dalmatovo 8 3.08 2.91% 4,93 68,7t 22,k 19.0 15.0 12.8 10.0 8.48 8,01 k.25 148
* 20 Mekhonskoye 13 18.6 7.7 18.5 29388 193 6.0 58.3 sh,T 401 39.6 31,1 22,2 T9.0
N 21 Isetskoye 0 17.0%  17.5 19.5 2ThER 207 63.1 51,5 55.8 .8 58.6 39.8 23.0 80.3
Fecha 22 Brodokalmak 1 0.33* 0.9 0.h1 5. Gh 2.80 2.11 2,75 3.83 2,50 1.5 2,05 0.47 2.12
“ 23 Pershinskoye 9 3.15%  3.59  3.79 48, 1%% 25,8 13.6 11.6 9.56 8.93 10,7 8.22 3.16 128
Heyva 2k Cheremshanka il 2.88 3.53 4.09 29, 2% 17.7 9.09 8.07 8.67 7.58 €.80 5.28 2,87 8.81
" 25 Alapayevsk [ 5.07  4.46 4 Ol 32, 5%% 29.9 16.8 12.1 10.9 10.1 9.05 6.39 S.hl 3.85
Nitsa 26 Irbit 56 11.6% 11,6+ 10,8 147 1sh#s 554 36.4 29.9 25,9 21.2  15.1  12.3 k.1
Tura 27 Verkhotur'ye a/ 11.0  10,0% 10,0% 30 9o 50,0 26.0 23.0 20.0 17.0 14,0 12.0 27.2
- 28 Volotova a/ 15,0 13.0%  13.0% 140 hise+ 215 130 95.0 90.0 70.0 0.0 20.0 105
" 29 TPurinsk 15 16.5 1 h% b5 162 beyeas ) 1:8 105 102 R2.8 4.9 22.0 120
30 Ust'-Nitse 8/ 26.0 25.0%  27.0 220 (S5 %16 19 130 105 95.0 65,0 37.0 165
" 31 Tyumen’ 55 27.h 27.1%  28.7 232 TOTRE 437 204 138 112 100.0 68.9 39.3 178
a, All except the yearly values are estimated. *Minimum,
HHMayiomm,
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Table 3

CHEMICAL COMPOSITION OF WATERS OF OB’ RIVER SYSTEM

Approved For Release 2006/03/06 ’:.:CIA-RDP79-01009A001 200020004-3

Cb’

"

River

Sta.
Ko.

1

10

No.
of
Station Samples

Barnavl 6
Novosibirsk 56
Grigbenke 2
Kustansy 16
Kurgan 22
Volkovo 11
Mekhonskoye 4

Pershinskoys

Av.
Max.
Min,

AV«

Min,
AV L

Min,
Av.

Max.
Min,
Av,

HMax,
Min.

Av.
Max.
Min,

fAv.
Max,
Min.
F\v .
Mow,

Min.

Chemical Composition in Parts per

Million

Calcium Megnesium Sodium  Pobessium Bicarbonate Sulfate Chloride Total
Ca Mz Na K HCO-> S0y, CL Hardness

23.5 7.3 7.4 93 18.7 Lo 88.5
38.0--May 10.8~-May 15,3~«June 128.0--May 33.6+-May 13,0--May 1h0.-May
17.0~<May 5. 0wMay 1.0--Sept 49,1 «May 6.6~-5apt 2. 1~wJjune 63.0-=May

37.7 8.0 9.2 152.1 10,6 4.95 127
76,0-Mar 16.2w«Nov 37.5=+July 323, 3wFov 20,6u-Mar 15.3«=July 2h2«-May

June

2k, 0w =iug 3.0--May 0,2.~ApT 40.8+~Sept 3.3~-Apr ¢.C-~June 70~=June
Aug

. 286 12.0 18.9 7.7 30.8 5.7 121
30, 0w=Apt 3. 1muApT 78.0=Apr 120. 4 «~Apr 40,3~eApr 102,6-~4pr 129«=Apr
27,1==Apr 10.9=-ApT 19, 8w~Apr 75.3~=Apr 21,3-=Apr 48, 7= =Apz 113-=Apr

13h.8 38.6 112,k 211.6 140.9 253.9 5.0
21k ,3-<Dec 64, 6emMar 23% . 5»-Mar 273.2~=Apr 305.2--May 517 .5~ -Dec 790~ -Dec
22.8--5pr 5.6~ =Apr 3.D-June 60.2-~4pr 33.T~-Mar 15.6--Apr 80--Apr

71.5 36.7 104.8 249.6 143.9 131.0 326
121.5--00t 58,4 Mar 205.0~~Aug 402.6~-Mar 244 .0~ -Mar 207 .3 ~Har 530=«Har
28, 2-=4pr 16.2.-apr 98, 8w-Apr 17.64-0ct 36.7~~8pr 140«uhpr

7.5 ; 27.0 160.% 28.5 21.5 139.0
63, 2eahpr 21, b wmApr 66.5- -l 232.0m-Apy L9.2~-Apr 41 .CwaApr 2k6emhpr
25.1«~Apr 4 O~-Apr 7.8=-ApT 85, ke whpr 16, 3«=June 10,0weMay G2==May

Gept X

b .9 15.0 20.5 159.3 8= 25.6 17
64 ,1~-Dee 23,6-Sept 32.3~-Dec 232, h-.Dec 60.4~-Dec 35.5«-Dec 239==Dec
19.9~-May b by 2,2~-~Sept 72.0--May 25.7~May G.2- My 68-Mpy

1,7 13.2 8.8 155.0 27.8 4.3 159
58 . 6..8ept 21.3.~Apr 23 . Cuuipr 2kl Y. ohpr 37.3--Apr 17.3--Apr 218--anz
19.9==Apr 5.6~mipr 3.8~-Apr T Lvsipr 20, bmeSent 8.9 =Apr T3==ApT

o
&

S-E-C-R-E-T
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Table 3 {Cont.)

CHEMICAL COMPOSITION OF WATERS OF OB' RIVER SYSTEM

Chemieal Composition in Parts per Million

i Ho. P e i 12 2,
sta. of Caleium Tagnesiom | Sodium  Potassiwm  Bicarbomate Smifate " Ubloride BT
River Fo. Station Semples Ca Mg Ha-K moa S0; L2 N Hardness

Bv. 29.9 12,k 5.7 87k 52.3 7.6 126
Heyva 24 Cheremshanks 3 Max, 36.5-=Sept 15.8-~8ept T+ 3==Bept 96.6--8apt 61.4%--Sept 10.C--Sept 150--Sept
in, 19, 3==May 10,1-<May b, Qw-Sept 67, 1-May 35,0--May 6.1=<Beph 90w <May

Fitsa 26 Irbit 6 v, 29.0 10.0 4,9 104.3 . 5.k 11k
Max, 52.2+-Mar 19.0~--Maz 9. 5==Sept 170,8«u8ept  82.1--tar 12,0--Mar 208--Mar
Min. 13, 7==May 3. 5meApr 0.5==May 146 beuliar 11,0wMay 0.9~ -Apr 52aiay

k2 (v, 28.2 8.2 8.4 9”29 27.0 1.2 106
Turs 29 Turinsk 32 Max. &L, 3--Feb 18,7-~Peb 27 .2-Mar 262.3==Feb 86,2~-Har 26,8=~Aug 238--Feb

Feb
Min, 7. 2=sMay 2.2«=Jane G.2-=Nov 18, 3=-¥Ry 9,0e=June 1.5~=June 3le-May
«313 =
SeReGeR=E~T
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. Table 4

LOCATION OF STATTIONS AND INDICATED HYDROLOGICAL DATA FOR OKA RIVER .S’J.‘EM

Distance Rate
Sta. - Coordinates From i of Chemical
River Ho. Station N.lat.-E.Long. Mouth iu Km. Disenarge CJomposition
Oka 32 Orel - mYs8e.3e%%he 1,450 x
" 33 Lichvin 5+*”>06* 36916° 1,286 Eet.
" 3L Kaluga 549301 w365 1,171 ®
35 Drakino Gh05Y ¥ . 37017t 1,050 X
" 36 Kashira 51050 »36010! 986 x
" 37 Protaopopovo 559037 ~38046* 919 X
" 38 Shehurovo 55°ou ' «38%1 ' 95 © Est.
" 39 Polovskoye 54 9281 400130 TOUL Est.
" HE) Kanimov 54 56 w152 ¢ hh2 Est.
v 41 Murom 55935 wlyz 0k * 232 %
" 42 Wovinkl 53912 439531 . 20 x
Moksha h3 Molkvaya ’
Polyana 53°3u‘ hu‘é 570 Est.
" Wk Nerovehat 5391 1300 b5 Est.
" LS. Pemcikov ,5!:.038'-2+3° 10 200 Eat,
Protva g Spos-Zagorsk 55905 «36°%65" 70 Est.
Moskva b7 Mozhaysk . 55030+ 36961 387 x x
" L8 Zvenigorod 551 3¢ 35981 ° 295 %
" 9  Rublevo 55%; 370271 243 %
" 53 Pavehino 55048 37221 236 x
- " 51 Bab 'agorodsk
Dam 550451 37035 188 % x
" 52 Moskvoretsiy )
Bridge 55011 + 370387 176 x
Kiyaz'ma 53  Shehelkovoe 5a°ts5= »38%1* 536 %
< .om i Nspenskoye 55052 1..38930" 490 *
. " 55 Pavlovshiy Posad
neexr Gorodok 5507+ «38%L21 468 x ¥
P 55 msad '5°52n.39°08' 423 x
" 57 . Viadimir %7*-&0053 276 Est.
" 58  Kovrov r«f°a3«--u1°v. 165 Est.

&. "x" indicates that the information is svallable; "Est." indicatas an estiuated rate.

L LI

§oBCoR~E-T
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Table 5
AVERAGE MOWIHLY AND YEARLY DISCBARGE VALUBS FOR OKA RIVER SYSTEM

Irs. :
Sta. of o - : Disc&;} .in Cubic Mebers per Becond : -
River No. Staticr Record if@_t_l. EEE ﬁ - Apr May | _J;_E iu;g_ Sept _O_c:;_ !!_o_z Dec Yearly
Ok 32 Orel iy 5.7% 8.3 0.8 118.2%  17.9 9.3 G.3 6.6 6.3 7.3 8.3 5.9 20,1
" 33 Lichvin a/ Lse 50 185 75wt 160 70 65 50 35 5 &5 60 130
# 3 Kaluga Y 14 137 378 1,7iTH 420 169 163 124 1lo% 132 166 159 312
" 3¢ Kaghira 5«46 11h 958 308 2ot AT 236 220 180 16k 191 248 189 301
v 38 Skehurove a/ 125 105 30 2,6508 790 260 230 195 180 205 260 200 430
N 39 Polivekaye af 128 11o% 211 2,530%% 1,035 275 240 200 185 210 265 205 463
) i0  Rasimov a/ 235 210% 260 2,700 2,635 470 360 295 280 290 310 265 700
' b1 Murom | 50 3n2 28w 350  3,603# 3,516 625 481 -39% 370 389 i12 350 936
Moksha 43 , Mokraya
Polyans af 0.5¢ 1.0 5 1109 25 4 3 5 s L 2 1.0 hFY
" Ly Tarovchel a/ 1:0% 2.0 13 275 60 10 8 ikl 10 10 5 3 34
¥ hs Temnikov &/ k.0 3,08 20 hhowr 100 15 1% 15 16 16 8 4 55.4
Protva 46 Spas-Zagorsk a/ 3.5% k.0 7.5 100u 25 1 4.5 4.0 5.0 9.5 15 3.5 16.9
YMoskva L Mozhaysk 13 2,1% 2.3 4.6 62,98 1h.T 6.6 2.8 2,5 3.2 6.0 2.1 2.3 2.5
" 48 Zvenigorod 12 8.5 7.82 k.2 166.7#% 52,4 16.5 1.0 10.1 9.2 17.8 28.6 2.2 28.2
" 20 Pavshino 13 3 = 9 oh6un T 23 6 h 17 29 37 20 43
" s1 Bab'egorodsk
) Dam 4 13.0 10. 7% 23.3 355.8# 75,8 57.8 2.6 30,8 33.% 21.8 41,8 5.5 8.6
Mlyaz'ms 55 Pavlovskly Pesad
near Gorodok 9 8.0 [ R 10,7 197.7%¢  76.1 23.3 18.7 4.5 164 24,2 39.2 11,2 37.5
" 56 Ugad 5 23.0 21.h# 27.8 166.5%%  106.3 27.3 26,5 24.2 *.0 43.8 3.3 32.8 53.7
" 57 Viadimir &/ 31 28 ko 205 s 37 36 32 46 60 100 b3 75
# 58 Kovrov a/ 65 55 80 L50ue 290 1 70 65 90 120 200 k&) 148 v/
2, All except the yearly velues are estimsted. #¥inimm.
©. EBasged on run-off values. SMaxlmum.
- 15 -
SeEeCeR-E-T
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. Table

CHEMICAL CCMPOSTTION OF :WATERS OF -OKA RIVER SYSTEM

ST ———

River

Oka

Protva

Moskva

Trotve

Klyaz'ma

Hoskva
Oka

Near
35

b7

ko

52

55

Station

" Drakino

above mouth
of Protv. R.

Protopojove

Bovinki

" Kear Drakino

cn
Protva River
Mozhaysk

at

Marfin Ford

Rubleve
Moskboretsily
Bridge

Shchelkove

Uspenskaoye

Pavliovskiy
Posad neer
Gorodok
Entire Course
Entire Course

Chemical Composition in Parts per Million

“Ho. Sodium
of Dry Saleium Magnesiwm Iron Potassium Bicarbonate Sulfste Chleoride Ritrate Total
Samples Residue Ca Mg Fe NadX BCOa S0y, Cl %053 Bardness Free COn
AV, 295.2 T7.1 17.1 139.1 51,9 2.6 1.h3 263
{Max. 354.8 93.5 19.9 155.8 53.8 3.7 4.6 315
{Min. 237.7 65,06 12.13 100.2 26.3 1.5 0.0 214
v, 259.6 69.5 16.3 223.9 29.9 2.6 1.37 240
Max. 3h7.6 90.% 20.5 307.4 35,2 4.0 5,18 310
{Min. 105.2 2.7 7.8 89.4 6.4 O.4 0.0 89
AV, 184 66.3 8.9 1.14 ok
Max. 2617 93,6 12,6 11.5 320
{Min. S 7.2 3.2 c.0 62
Av, 259.5 69.7 18,2 155.8 6.84 2.6 0.89 251
Max, 309.0 86.0 19.7 168.9 8.7 3.4 ,60 31k
Min. 230.6 57.5 4.7 124,3 4,63 1.3 0.00 223
Av, 238 62.2 20.3 261.7 5.9 2.1 0.3 239
v, 227.2 61.5 14,2 23.0 250.7 5.6 2.3 1.21  213.6 6.4
Max. 319.0 92.8 21.0 363.9 8.2 5.0 4,05 307.9 19.6
Min. 5L.6 11.b 2.2 43.6 0.8 0.7 0.0 37.4%
(Av. 267.9 64,3 b2 250.7 17.8 8.9 220 1.0
11 {Max, 356.7 84.0 18.8 333.2 3.0 k.5 288 26.8
Min. 85.2° 3.2 6.6 134.8 5.0 3.5 120 0.0
Ay, 237.6 79.8 209.2 1.6 6.3 " 1.3 180
2 {Max, 268 79.8 24h.0 11.3 7.5 2.6 216
Min. 207.2 8.7 17%.5 10.9 5.0 0.0 145
v. 73.3 189.% 8.5 2.3 163
2 {Max, 228 &u.0 202.5 12.6 9.0 h.s1 173
Min, 62.7 176.3 7.9 0.13 150
fAv. 65.5 169.8 5.4 0.8 b4
2 g x. 208 78.0 178.7 12.8 5.9 1.50 148
in. 53.1 161.0 5.0 0.09 139
*H 0 Av. 242 .5 1 13.9 26,3 10.3 b8 210 10.5
1 Av, 306 T1.5 1£.9 0.19 215.8 43.7 5.4 2.4 245

.

"N =3 N w
RV RV S

.

P IR PUBR A I

.3

=
-~ e
(¥1)

Approved For Release 2006/08/06 : €IA-RDP79-01009A001200020004-3
S B =R =BT



