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Regi onal Water Pollution Control Board
No. 1 North Coastal Region 707 South

State Street Wkiah, California
Attention: WIliam G Shackl eton, Executive Cficer

Gent | enen:

In response to the request of your Board dated June 14, 1950, the
D vision of Water Resources has made an investigation of the Russian R ver
with reference to flow and quality characteristics thereof. Areport on the

i nvestigation is nmade herewith.

The investigation conprised conpilation of avail able hydrol ogi cal
data and anal yses of water sanples collected at four-hour intervals for a
period of five days, fromthirteen stations on the Russian Rver. There are
also included in the report data that pertain to nunicipal water supplies and
exi sting sewage treatnent and di sposal facilities of the major communities in
Russi an R ver basin. The evaluation and interpretation of the |aboratory
anal yses has been reviewed and verbal |y concurred with by the Bureau of
Sanitary Engineering of the State Department of Public Health and D vision of
Fish and Game. Copies of the report have been sent to Bureau of Sanitary
Engi neering of the State Departnent of Public Health, Bureau of F sh
Conservation of the Dvision of Fish and Gare, and to the Lhited States Public

Heal th Service for review and conment.

Very truly yours,

/s/ A. D. Edmonston

——————

A. D. Ednonston
State Engineer
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WATER SUPPLY

The investigation herein reported dealt primarily with the flow and
qual ity characteristics of the Russian River during period of field
i nvestigation dating fromJuly 5 through July 19, 1950. Principal objective
was to determine present condition of the river and to collect data upon
whi ch plans nmay be formul ated for abatenent, prevention or control of pollu-
tion in that stream Areal extent of the field investigation was limted to
the approximately 100 nmile stretch of the river |lying between Hi ghway 20
Bridge | ocated north of Ukiah and the nmouth of the river near Jenner.
Climte

The climate of the Russian River Basin is characteristically mld

and agreeable with relatively even tenperatures occurring throughout nost of

t he year. Precipitation usually occurs in the formof quiet rains which
are generally of several days duration. Fl ood produci ng storms may occur
with several days of exceptionally heavy rainfall. Snowfall is of

i nfrequent occurrence. Extrenes in tenperature commonly encountered in the

interior valleys of California do not occur because of proximty to the
Paci fic Ocean and protection afforded by the land form el ements sheltering
t he basi n.

Tenperature —Clinmatol ogi cal data are published by the United States

weat her Bureau fromrecording stations |ocated at Potter Valley powerhouse,

Uki ah, Cl overdal e, Heal dsburg, Graton and Santa Rosa. Mean annual tenpera-tures
at these stations vary from56.8 degrees Fahrenheit at Graton to 59.6 degrees at
Cl overdal e. January is the coldest nonth and July the warnest with neans
averagi ng 46. 4 degrees Fahrenheit and 69.7 degrees respectively. Maximum
tenperatures range from 105 to 112 degrees Fahrenheit and m ni num t enperatures

range from 15 to 20 degrees. Length of frost free growi ng season varies from



about 200 days at Potter Valley to about 270 days at Cl overdal e.

Preci pitati on —The nmean annual precipitation in the Russian River

Val l ey for the 50-year period 1897 to 1947, varied from 35.28 inches at Ukiah
to 38.94 inches at Heal dsburg. Greater amounts of rainfall are experienced
with increasing altitude on either side of the basin. A seasona

preci pitation of about 80 inches occurs in the vicinity of Cazadero and Munt
St. Helena, A maxi num seasonal rainfall of 72.55 inches occurred at

Heal dsburg during the 1940-41 rainfall year. The m ni num annual rainfal
recorded for the area, 15.75 inches, occurred at Cl overdal e during the 1923-
24 rainfall year. Rainfall data in the Russian River area at Ukiah

Cl overdal e and Heal dsburg are summari zed in Table 1.

St ream Syst ens

The main channel of the Russian River nekes its first appearance on
the floor of the drainage basin in Redwood Vall ey about 13 miles north of
Uki ah. The Russian River and its East Fork join about two miles north of
Ukiah in Ukiah Valley which is about 6 miles |Iong. From Ukiah Valley the
river flows for about 10 mles in a steep w nding gorge before energing into
the smal|l Hopland Vall ey near Hopland. After |eaving Hopland Valley the river
fl ows about 25 miles through rough non-agricultural bad |lands to energe in
Al exander Valley where it follows a relatively straight southerly course of
about seven miles over the flood plain of that valley. Upon | eaving Al exander
Valley the river turns west and for a distance of about 15 m | es neanders
t hrough hi ghl ands conprising the Fitch Mountain area near Heal dsburg. Six
m |l es south of Heal dsburg near Mrabel Park the river turns sharply to the
west and courses through the picturesque gorge of the Coast range to the
ocean at Jenner.

Principal tributaries of the Russian Rver are Dry Greek and Mark Vést

Oeek. Dy Geek and its principal tributary, Vérm Springs Qeek, drain



an area of approxi mtely 220 square miles. Mark West Creek and its principa
tributaries, Wndsor, Santa Rosa, and Laguna de Santa Rosa, drain an area of
about 290 square mles. Laguna de Santa Rosa and the | ower end of Mark West
Creek are subject to inundation by backwater fromthe Russian River. Neither
Dry Creek nor Mark West Creek has sustained flow during the dry summer
nont hs.

Smal ler tributaries of the Russian River include its East Fork,
Forsyth Creek, Feliz Creek, Pieta Creek, Big Sul phur Creek, Green Valley
Creek and Austin Creek. Locations of the tributaries are shown in detail on
t he acconpanyi ng map show ng the drai nage basin of the Russian River.

Stream Gagi ng Stations

First recorded stream fl ow nmeasurenents in the Russian River Basin
were nmade by the United States Geol ogical Survey during the period 1911-13 at
gagi ng stations on the Russian River near Ukiah and near Geyserville and on
the East Fork of the Russian River. Measurenents at these stations were
di scontinued until 1939 when a nore conprehensive stream gagi ng program was
i naugurated by the U S. Corps of Engineers, San Francisco District. Mst of
these stations were discontinued by the Corps of Engineers at the end of the
1939-40 water year but others of these were transferred to the United States
Geol ogi cal Survey for maintenance and operation under cooperative agreement.
Runoff records of the Russian River and its principal tributaries that have
been published by the United States Geol ogical Survey for the 1939-49 water
years formthe principal basis for the ensuing discussion of streamfl ow
characteristics. Data pertaining to | ocation and other characteristics of the
gagi ng stations are presented in Table 2.

Di scharge and Runoff Characteristics of Russian River

Stream fl ow records indicate that about 95 per cent of the average
annual runoff at Guerneville occurs during the nonths of Novenber through
April. Natural runoff during July through Cctober is practically zero, and
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nost of the streans tributary to Russian River are dry during the greater
part of the time. Practically the entire sumrer flow of Russian River
consists of water inserted fromEel River basin.

Annual nmean (COctober 1 to Septenber 30) natural runoff of the
Russi an River at Guerneville (exclusive of inported water from South Ee
River) is estimated by the Division of Water Resources to be I, 400, 000 acre-
feet. This estimate is for the period dating fromthe 1894-1895 water year to
1946- 1947, inclusive. M ninmm annual runoff for the period, estinated at
166, 000 acre-feet, occurred in 1923-24. Runoff in 1937-38, estimated at
4,200,000 acre-feet, was the maxi num for the period.

Mean nont hly di scharge of Russian River and its tributaries for
| 939-40 and ot her years of record are presented in Table 3. It should be
noted that this tabulation refers to actual neasured runoff which includes
i mport of water from Eel River basin. There are only limted stream gagi ng
data on the creeks tributary to the Russian River. Runoff in Santa Rosa Creek
and Mark West Creek for the six-nonth period from Decenmber 1940 to May 1941,
i nclusive, ampbunted to about 99 per cent of the annual total. Fl ows | ess
t han one second-foot continued throughout the rest of the year. In the
upper valley reaches the creek beds are normally entirely dry during the
sunmmer and fall

M ni nrum Di scharge Characteristics

As in other parts of California, critical periods of |low flow occur
during the nonths of June through October when there is maxi mum demand for
water for irrigation, recreational and other uses. Discharge in the |ower
reaches of the river, even including inport fromEel River, is often |ess
than 100 second-feet at Guerneville during |ate sumrer and fall nonths.

Sust ai ned m ni mum di scharge of the Russian River at Hopl and, Heal dsburg, and



Guerneville during the peak of the recreational season for one, five, ten
twenty and thirty-day periods is presented in Table 4. M ni mum runof f
usually occurs during July and August. There is mnor increase in flow
during Septenber and October due largely or in part to a decrease in punping
or diversion of water for irrigation use.

Prior to the tine water was inported to the basin, in 1908, the
stream was often dry during a |large part of the recreati on season
Esti mates nmade by the Corps of Engineers of the natural runoff indicate that
during the 1922-45 water years there was zero flow at CGuerneville for a tota
of about 540 days. Low water and uncertainty as to sanitary condition of the
water has a detrimental effect on business in the resort areas.

| nported Water

I nportation of water into the Russian River basin foll owed construc-
tion of a hydro-electric generating plant in the north end of Potter Valley.
The water utilized in the operation of this plant is obtained via a trans-
nmount ai n tunnel which diverts water fromthe Van Arsdal e reservoir | ocated on
the South Eel River. Used water fromthe plant is discharged through a tail-
race into the East Fork of Russian River.

From 1908 until 1922 the amobunt of inported water was limited to the
natural and variable flow of the Eel River at the point of diversion. Since
1922, however, flow in Eel River has been regul ated through storage of water
in Lake Pillsbury and nonthly diversions averaged about 194 second-feet.

Al t hough inflow fromthis source is now fairly uniform and
dependable, it is subject to daily curtailment or to being shut off entirely,
dependi ng upon exi genci es of power plant operation. Average daily flows of 10
second-feet or less for periods of one to three days are recorded for el even
of the twenty-two years. There was no flow for 51 days, from 9 Decenber 1943

to 28 January 1944, during which |atter period the power plant was closed for



repairs. Average nonthly diversions fromthe Eel River, as neasured at the
Potter Valley powerhouse, are presented in Table 3D

Ground WAt er Resources

Ground wat er has been devel oped in Russian River Basin for domestic,
i ndustrial and nunicipal purposes and for irrigation of relatively small
acreages. Principal devel opment occurs within a few hundred feet fromthe
edges of the river or its tributaries. Wells |ocated near the stream channe
are either dug or drilled to depths which sel dom exceed 60 feet. Although the
wel |s are apparently adequate to neet normal demands, the shall owness of the
wat er - beari ng gravel s which they penetrate often makes it necessary in sone
i nstances to construct and operate several wells in order to secure a
sufficient supply of water.

A reconnai ssance of ground water hydrol ogy made in 1944 by the
Bureau of Reclamation indicated that there were no inmportant ground water
supplies except in the immediate vicinity of the main stream channels. Wth
i ncreasi ng distances fromthe river's edge, the coarse high water yielding
gravel s give way to conparatively |ow water-yielding alluvial materials. In
these areas ground-water developnment is largely restricted to individua
domestic requirenents.

Solution to Water Supply Probl ens

Wat er supply problens in Russian River basin are principally asso-
ciated with the conservation, protection and utilization of its water re-
sources and control of floods. The solution of these problens involves con-
struction of reservoirs for storage and regul ated rel ease of water to streans
during the summer season when there is practically no natural runoff.

Augnent ation of stream fl ow during such periods will serve the dual purpose of
providing a |larger and nuch needed supply of water for irrigation and other

beneficial uses and decreasing pollution hazards that occur in conjunction



with critical |ow flow conditions.

I nvestigations relating to conservation and use of water resources
of Russian River basin are being made by the California State Division of
Wat er Resources and by several Federal agencies, including the United States
Corps of Engineers, United States Bureau of Reclamation and United States
Soi | Conservation Service. The investigation of the State Division of Water
Re-sources include studies of some twenty possible nultiple purpose water
storage sites on tributaries of the Russian River. These studies are being
made in connection with the formul ati on of state-wi de plans to provide for
the full conservation, control, protection and utilization of the water
resources of California.

The water resources studies of the Corps of Engineers culmnated in
a Survey Report setting forth reconmendation for i mediate construction of a
mul ti pl e purpose reservoir on the East Fork of the river at Coyote Valley and
channel stabilization works along the Russian River and the | ower reaches of
its principal tributaries. These proposed projects were authorized by the
Fl ood Control Act of 1950. The reservoir proposed for i medi ate
construction would have an initial storage capacity of 122,000 acre-feet and
an ultinmate Cross storage capacity of 199,000 acre-feet. Initial
construction of channel stabilization would be primarily in the reach of the
Russian River frommnmle 34.0 to about mle 63.0.

The above authorized projects have as their objective the reduction
of flood hazards bel ow the reservoir and |ocal protection to the |ands al ong
the river now subject to erosion. The reservoir at Coyote Valley would con-
serve water fromw nter runoff for nunicipal water supply and other uses
during the practically rainless sunmer nonths.

The construction and operation of water storage reservoirs in the

Russi an Ri ver basin would also be of material benefit in maintaining water



quality required for recreational and other uses. Local interests
concerned with protection of water qualities in the recreational stretches of
the river believe from past experience that desirable conditions in this
respect can be obtained with a mninmum fl ow of 200 second-feet. The Cor ps
of Engineers has estimated that such flow will be nmaintained at Guerneville

upon conpl etion of the proposed reservoir in Coyote Valley.



SUMVARY

1. Water use along the upper reaches of Russian River above
Heal dsburg is primarily agricultural although there is considerable use of
the river for recreation, including picnicking, swinmmng and fishing.

2. In the I ower reaches of the river bel ow Heal dsburg, water use is
primarily for recreational purposes. Resort areas and comunities of summer
homes have been extensively devel oped. Many people from San Franci sco Bay
Regi on and other parts of California spend their vacations in Russian River
ar ea.

3. There are mnor diversions of water fromthe river and its
tributaries for donestic or nunicipal purposes. Water for these purposes is
punped principally fromshallow wells adjacent to the edge of the river.

4. The avail able stream flow records show that the natural discharge
of Russian River is inadequate during the summer nonths to support water
supply requirenents for irrigation and recreational uses. The Corps of
Engi neers estimates that during the period 1922 to 1945, inclusive, there
woul d have been no natural flow at Guerneville for a total of about 540 days.

5. During the summer nonths practically the entire flow in Russian
Ri ver is conprised of water diverted from South Eel River through the Potter
Val | ey power house. Monthly diversion fromthis source has averaged 197
second-feet since 1922,

6. Even with inports from South Eel River sustained average flow at
Guerneville has been as |low as 70 second-feet for 30 or nore days. Stagnant
pool s created under these |low fl ow conditions cause hazards in connection
with public health, particularly in those pools that are used for sw nmm ng

7. Local interests concerned with the use and protection of
recreational uses of Russian River between M rabel Park and Jenner believe
that a m ni mum sumer fl ow of 200 second-feet in this reach is required to
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mai ntain attractive conditions for sw nmng, boating or other recreationa
uses.

8. During the period 1895-1947 runoff of Russian River averaged
approxi mately 1,400,000 acre-feet annually. A large part of this was wasted
and coul d have been stored for release during the sumrer nonths.

9. Wth storage and regul ation of runoff, it should be possible to
nmost all | ocal demands on the water supplies of Russian River basin and stil
mai ntain a mninum fl ow of 200 second-feet at all tinmes through those reaches
Russi an River which are primarily used for recreation. The Corps of Engi neers
has estimated that a mininmum flow of 200 second-feet will be maintained at
Guernevill e upon compl etion of the proposed reservoir in Coyote Valley, which
has been authorized by Congress. This is only one of several proposed
reservoirs.

10. An investigation was nmade by Division of Water Resources of the
quality of water in Russian River during the period July 5 to July 19, 1950.
The investigation included collection of water sanples from Russian Ri ver and
anal yses of the biochem cal, bacterial and chemical quality thereof.

11. The investigation showed that the quality characteristics of
water in Russian River during the period of investigation were generally
acceptable for all purposes, except that for donestic use sone treatnent and
di si nfecti on woul d be necessary.

12. Tests for dissolved oxygen and bi ochem cal oxygen demand
i ndicated that there was little or no organic pollution of Russian River from
domestic or industrial sewage. Average dissolved oxygen content was above 7
parts per million at all twelve sanpling points |ocated on Russian River
bel ow the confluence with its East Fork. Average bi ochem cal oxygen demand

during the period of investigation ranged fromO0.9 parts per mllion at
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Station No. 1 near Ukiah to 2.0 parts per million at Station No. 5 near Asti.

13. Bacterial analyses of water collected from Russian Ri ver show
conditions in this regard were also normal. Density of coliform organi sns
ranged fromzero to in excess of 1600. Median density was generally bel ow
whi ch confornms with that of other unpolluted fresh water streans in
California.

14. Al quality characteristics of the river, excepting chen cal,
relatively uniformthroughout the length of the river fromnear Ukiah to the
ocean. There were no significant differences either as between different
peri ods of the day or between the various sanpling stations. Tidal water
caused a large increase in mneral constituents in the reach of the river
bel ow Duncan M| s.

15. Stream flow during the period of investigation approxi mted
normal conditions. Average discharge at CGuerneville during the 14-day
sanpling period was 120 second-feet. This flow conpares with an average
di scharge of 149 second-feet for the same 14-day period of the preceding ten
years.

16. During Septenber 1950, a survey was made of sewage treatnent
and disposal facilities of the major waste producing conmunities of Russian
Ri ver basin. No i mediate threat of contam nation or pollution fromthe
sources investigated is indicated as no wastes are discharged directly to the
river, except occasionally during winter nonths of high flow It is reported
that at such tinmes effluents are chlorinated before disposal into the river.

17. A sanitary survey and report by Charles H Lee, Consulting
Sanitary Engi neer, dated February 1944, showed that at that tinme there was
contam nation and pollution of the waters of the river frominproper disposa
of wastes fromindividual hones along the river. Strict sanitary control is
necessary to prevent recurrence of such conditions.
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CONCLUSI ONS

1. Maintenance of conditions in Russian River basin that will the
recreational uses of the area is of inportance not only to the region itself
but also to the remainder of the State.

2. As regards quality, waters of Russian River are presently
acceptable for all beneficial uses except that for donmestic use, sone
treatment and di sinfection would be necessary.

3. If this condition of high quality is to be nmmintained, capacity
of the river to receive and di spose of wastes is very limted.

4. As regards discharge, there is need for augnmentation of the
m ni mum sunmer flow if recreational uses as well as other beneficial uses are
to be maintai ned and expanded. Construction and operation of storage

reservoirs for control and conservation of winter runoff is required.
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TABLE 1

PREQ PI TATI ON RECORDS
RUSSI AN Rl VER BASI N

I n I nches
Station Peri od |Mean seasonal rainfall Maxi mum M ni nrum Seasonal
of For period|50-year nean; rainfall
record | of record 1897- 1947 Season | Anount Season | Amount 1949- 50
ki ah 1877-78 35.44 35.28 1889-90 60.48 1923-24 16.19 29.75
to
1949-50
QO overdal e 1893-94 38. 62 37. 66 1940-41 68.90 1923-24 15.75 -
1946- 47
Heal dsburg 1877-78 39. 81 38.94 1940-41 72.55 1884-85 16.35 30. 28
1949- 50

Date: FRainfall season fromJuly 1 to June 30.
Source of |nformation: U S Veat her Bureau.



Table 2
Stream Gagi ng Stations
RUSSI AN R VER BASI N

Type Drai nage area Peri od Year s
Sation Locati on of in of of Super vi si on
gage square mles record record
Russi an R ver near Hopl and WS R * 362 12/39 to date 9 UusGgs
Russi an R ver near Heal dsburg WS R 791 12/39 to date 9 USGS
Russi an R ver at Querneville WWG 1, 346 12/ 39 to date 9 US GS.
Potter Valley
Power house P.G&E and
Tai | race** near Potter Valley WS R *** 10/ 22 to date 26 USGS
East Fork,
Russian Rver near Calpella WS R 94.0 11/ 41 to date 7 USGS
Dy Oeek near d overdal e WS R 88.3 11/41 to date 7 USGS
Dy Oeek near Heal dsburg WWG 131 10/39 to 9/42 2 USGS
Mark Vst Oeek near Wndsor S af f 43 4/ 40 to 9/41 1 USED and
US GS
Santa Rosa Oreek at Santa Rosa S af f 57.1 11/39 to 9/4l 2 US GS

* Wre wei ght gage (WWG ) from Decenber 1939 to Septenber 1943
** Inport fromVan Arsdal e Reservoir on Eel R ver
*** Hoat type gage naintained by P.G & E fromCctober 1922 to Cctober 1923. Véter stage recorder
gage (WS .R) maintained by U S Geol ogi cal Survey from Cctober 1923 to present.



MEAN MONTHLY DI SCHARCGE OF RUSSI AN R VER
NEAR HOPLAND

I n Second-f eet

Aver age Annual
Season Qct. | Nov. Dec. Jan. Feb. Mar . Apr. May June | July | Aug. | Sept. for Year runof f,
Acr e-f eet

1939- 40 --- --- 209 1,494 3,705 1,774 804 235 113 130 113 149 ---
1940- 41 178 179 1,717 3,052 2,833 1,969 1,965 408 246 144 180 206 1, 080 782, 200
1942- 43 139 368 1,398 2,996 977 706 567 336 184 137 143 141 676 489, 200
1943- 44 162 235 99.4 441 847 1,141 333 270 214 128 145 152 346 251, 100
1944- 45 166 588 997 552 1,600 1,276 522 316 198 141 154 186 549 397, 500
1945- 46 220 666 3,649 1,636 734 638 445 226 146 126 132 139 734 531, 400
1946- 47 168 272 407 249 702 1,181 413 106 91.6 85.6 110 152 326 236, 000
1947- 48 254 246 236 769 553 1,098 1,705 585 265 79.7 139 195 509 369, 600
1948- 49 181 190 483 474 1,371 2,386 420 253 59.6 89.9 142 135 512 370, 400
/Séﬂ g%e,of 185 331 1,194 1,366 1,658 1,284 819 321 180 121 139 159 428, 425
record
Data fromU S. Geol ogi cal Survey records
Location of gaging station: In Rancho de Sanol Grant, at highway bridge a quarter of a mle downstreamfrom

MNab Oeek, 4 mles north of Hopl and, and about 17 mles upstreamfrom Sul phur

O eek.

Drai nage area 362 square ml es.




MEAN MONTHLY DI SCHARGE OF RUSSI AN R VER
NEAR MENDOCI NO

| n Second- Feet

Aver age Annual
Season Qct . Nov. Dec. Jan. Feb. Mar . Apr. May June | July | Aug. Sept for runoff, Acre-
Year f eet

1939-40 --- --- --- 4,527 9,205 4,276 1,925 452 199 149 108 174 ---
1940- 41 187 270 5,342 6,962 6,631 4,684 4,823 787 372 195 185 205 2,533 1, 834, 000
1914- 42 208 306 5,615 4,672 7,746 1,392 2,874 957 414 194 132 128 2,019 1, 461, 000

19142- 43 146 478 2,070 6,321 2,071 1,820 982 563 286 150 138 129 1, 265 915, 800
1943- 44 151 243 173 761 2,094 2,525 546 406 274 142 128 127 626 454, 700
1944- 45 161 945 1, 660 989 4,110 2,346 990 457 251 141 137 171 1, 009 730, 800
1945- 46 414 1,319 7,506 2,991 1,335 1,054 783 332 179 115 112 117 1, 363 986, 800
1946- 47 142 486 806 298 1,819 2,441 882 210 171 70.5 82.8 121 620 448, 800
1947- 48 327 346 357 1,479 716 1,980 4,201 1,232 142 136 138 167 955 693, 600
1948- 49 182 221 692 735 2,195 6,134 764 358 100 84.5 114 108 971 703, 300
Aver age,

period of 213 513 2,691 2,974 3,792 2,865 1,877 575 266 138 127 145 914, 311
record

Data fromU S. Geol ogi cal Survey records

Location of gaging In SE1/4 Sec. 22, T. 9N, ROW, MDB &M, 2 nles east of Heal dsburg and 3-1/4
station: mles upstreamfromDy O eek. Drai nage area 791 square nml es.




MEAN MONTHLY DI SCHARCGE OF RUSSI AN Rl VER
AT GUERNEMVI LLE

| n Second- Feet

Aver age Annual
Season |Cct. | MNov. Cec. Jan. Feb. Mar . Apr. Nay June | July | Aug. | Sept for runof f,
Year Acre-f eet

1939- 40 --- - 393 7,539 14,240 7,681 3,365 621 229 1422 103 161 ---

1940- 41 211 305 9,916 13,320 11,320 7,478 8,716 1,136 462 216 184 207 4,421 3, 201, 000
1941- 42 223 337 8,379 7,821 13,300 2,370 4,448 1,301 541 234 158 137 3,210 2, 324, 000
1942- 43 155 666 2,986 10,440 3,255 3,047 1,383 789 347 150* 145 130* 1,962 1, 420, 000
1943- 44 160 256 226 1,206 4,266 4,215 703 476 300 138 122 122 1,005 729, 900
1944- 45 164 1,146 2,564 1,453 7,229 3,559 1,343 588 300* 145 135 170* 1,529 1, 107, 000
1945- 46 431 1,757 12,460 4,681 2,054 1,465 1,091 376 192 119 108 123 2, 086 1, 510, 000
1946- 47 140 532 1,177 368 2,780 3,791 1,319 257 212 70 82 125 893 646, 400
1947- 48 408 407 407 2,230 851 2,771 6,847 1,980 507 151 132 174 1, 402 1, 018, 000
1948- 49 189 212 838 1,055 3,086 10,430 1,080 421 127 72 115 112 1,477 1, 069, 000

Aver age,
period of 231 624 3,935 5,011 6,238 4,681 3,030 795 322 144 128 146 1, 447, 255

record

*Estimated by U S. Geol ogi cal Survey

Data fromU S Geol ogi cal Survey records

Location of gaging station: |n NW1/4 sec. 32, T. 8N, R10W, MDB &M, at highway bridge in Querneville,
6-1/2 mles upstreamfromAustin Qeek. Drainage area 1,346 square ml es.






