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Appendix B

Hydrology , Meteorology, and Reservoir Regulation

SECTION I - INTRODUCTION

1-Qi. Scq.~~~ - The hydrologic and meteorologic data presented in

this appendix are the bases for establishing channel capacities , reser-

voir capacity , outlet capacities , sp iliway design flood , flood control

regulation, and water-conservation plans for a comprehensive development

of the water resources of South Umpqua River Basin as related to the

pr oposed Days Cre ek project. That project would be the key storage project

in the development of the  water resources in the basin. 
V

1-02. Description of basin. - Umpqua River drains an area of 4,560

square miles , which lies almost entirely in Doug las County in southwest-

ern Oregon and is the 11th largest drainage basin in the State. The

basin is bounded on the north by the Calapooya Mountains , on the eas t by

the Cascade Range , on the south by the Rogue River Range, and on the

west by the Coast Range and Pacific Ocean. It is roughly triangular in

shape with the base , about 85 miles long , paralleling the Coast Range and

the apex at the summit of the Cascade Range near Crater Lake.

1—03 . tlmpqua River has i t s  o r i g i n  at the  confluence of South and

Nor th  t !mp qua R i v e r s , nea r  R o s e h ur g .  The r iver  from tha t  po in t  f l o w s  
V

n o r t h  and sI i g h t l y  wv~~t fo r  63 mi h’s to I • ; Ik ton , then w e s t e r l y t h r o u g h

th  ( :0,1st Range to th e  Pac i f i t -  Ocea n at Rt cdsF~~rt , a t o t a l  d i s t an c e  of

_



Ill irUes. An area of approximately 1,800 square miles in the southern

sec tion of the ba sin is drained by South Umpq ua Riv er. Days Cr eek project

site is located in the upper third of the South Umpqua River Basin. Major

tributaries of South Umpqua River are Deer Creek , Lookingglass Creek ,

Myrtle Creek , Cow Creek , Canyon Creek , Days Creek , Elk Creek, and Jackson

Creek. The northeastern 1,347 square miles of the Umpqua Basin is drained

by North Umpqua River. The basin downstream from the confluence of North

and South Umpqua Rivers comprises an area of 1,451 square miles. Major

tr ibu tar ies of Umpqua River are Smith River , Mill Creek , Elk Creek , aad

Calapooya Creek.

1—04. Topography. - Umpqua River Basin rises from sea level at

Reedsport to an elevation of 9,180 feet in the Cascade Range. The mean

elevation of the basin is 2,170 feet. The basin lies in the depression

between the Coast and Cascade Ranges. There is relatively little flat

land , and a major  portion is covered with timber . Vall ey lands along

the streams are used princ ipally for agriculture, especially in the

central region from Riddle north to Oakland. Lands adjacent to the

streams are subject to flooding. Limited areas of flat agricultural

land exist in the tidal reach of Umpqua River.

1-05. Umpqua River cuts through the Coas t Rang e in a relat ively

narrow canyon west of Elkton. The elevation of the north rim of the

basin varies from less than 1,000 feet between the Coast and Cascade

Ranges to more than 6,000 feet at the crest of the Cascades. On the

east the basin rises , on Mt. Thielsen, to elevation 9,180 feet , mean

sea level, the highest point in the watershed. To the south , the basin

2
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boundary var ies f r om about 8,000 feet at the crest of the Cascades to

about 3,000 feet at the crest of the Coast Range. The average elevation

of the valleys ranges from about 500 to approximately 1,000 feet. The

headwaters of both North and South Umpqua Rivers have their origin in

very rough , mountainous areas in which the streams flow in deep, narrow

canyons between steep, timber-covered ridges and buttes. In the valleys ,

the terrain generally is gently rolling .

1-06. Three area-elevation curves on chart I show the relationshi p

of area to elevation for (1’) the entire basin , (2) the North Umpqua River

lV
~1inage , and (3 ’)  th’~’ South Umpqua River drainage. The curv e on chart 2

ws the a r ea - e l eva t i on  r e l a t i o n s h ip for the bas in  upstream from the

: I~L V5 Creek d a msi t e .  I t  is note d tha t  50 percent  of the Nor th  Umpqua

dra inage  is  above 3 ,000-foot e levat ion , w h e r e a s  only 25 pe rcen t  of the

South Umpqua d r a i n a g e  is above tha t  e l eva t ion . The percentages  above

4 , 000 fee t  are 33 and 10 , respectively. The h i g h e r  e l eva t ions  and v o l c a n i c

geology of the North Umpqua d r a i n a g e  c o n t r i b u t e  to a l a r g e r  summer base

f low in Nor th  Umpqua River than South Umpqua River .

1-07. T r i b u t a r i e s .  — The p r inc i pal  t r i b u t a r i e s , w i t h  d r a inage  areas

and the r iver  m i l e a g e  at which  they  en te r  Umpqu a River , South t lmpq ua R i v e r ,

and Nor th  Umpqua R ive r  are  shown in the f o l l o w i n g  t a b u l a t i o n :

4, 
1

- ~~~~~~~~ : V V~~VV —- V V V ~~~~ :~~ V~~~ V :~ V~ ~ V ________



H
Drainage area ,~

Stream and t r i b u t a r y  River  m i l e  square  m i l e s

Umpgua River  0.0 4 ,560

Smith River  11.5 347

M i l l  Creek 24 .2 135

Elk  Creek 48 .6 290

Calapooya Creek 102 .7 247

North Umpqua River 111.7 1,347

L i t t l e  River 29. 1 206

Rock Creek 35. 7 99

Steamboat Creek 53.0 227

Fish Creek 71.8 82

Clearwater River 75.4 77

South Umpqua River 111.7 1,762

Deer Creek 123.0 63

Lookingglass  Creek 137. 0 160

M y r t l e  Creek 150. 7 117

Cow Creek 158.9 496

Canyon Creek 162 .9 39

Days Creek 169.9 57

Elk  Creek 187.0 80

Jackson Creek 192.6 159

Note: River mi leages  are upstream from mouth of Umpqua River, except on
the tributaries to North Umpqua River which are upstream from
the mouth of North llmpqua.
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Drainage  areas  of the  above t r i b u t a r i e s  r e - p re s e n t  a b o u t  90 percent of t b ’

dra inage  area of ll mp q u a  R i v e r  B as in , about  50 p er c e n t  of the  N o r t h  Un ipq ua

R i v e r  d r a i n a g e , and about  66 p e r c e n t  of t i l e  South I tm pqu a  R i v e r  d r a i n a g e ’ .

1— 08. Stream profi le s. — ‘ the wate r — s u r f a c e  p r o f i l e s  of t~mp qu a  R i v e r

and its tributaries ar e  c h a r a c t e r i z e d  I)V s tee p s l o pe s  in the  u p p e r  read-IR S

and moderate slopes as tile streams emerge into t u e  l ower valleys. Con-

densed profiles of I (mp qua River and i t s  m a j o r  tributaries are shown on

p l a t e s  3 and 4 . In the upper reaches , t h e stream gradients are as much

as 400 to 800 f ee t  per  mile- , whereas  in  t h e  I o~ e r r e - a c h e - s  of t h e’ t r i bu t a  r I c

the s l o p e s  vary f rom 10 to 30 feet per m i l e - . In t i l e  8 5 — m i  li r e a c h f r om

r iver  m i l e  27 , head of t i d e w a t e r , to t i l e ’  c o n f l u en c e  o f  N o r t h  and Sou th

Umpqua Rivers , Umpqua River slopes about  4 .3 fee t  per m i l e . ‘Fab le I

shows a comp ilation of stream gradients for the l ower and intermediate

reaches of numerous streams in Umpqua River Basin.

1-09. Geology and soil cover. - Detailed coverage is presented in

Appendix C. Umpqua River Basin includes parts of four phy siog rap hiic

provinces: the High Cascades , the Western Cascades , the Klamath Mountains ,

and tile Coast Range. Tile High Cascade province is a relatively undissected

north-south volcanic range with mountain peaks rising to approximately

10,000 feet. Only tile’ headwaters of North Umpqua River reach into that

province. The rocks and soils of tile High Cascades are relativel y porous,

and much of tile total runoff is naturall y regul ated hy groundwater storage .

l’he Western Cascades province , at a l ower elevation and d r a i n e d  in pa r t

Nv No r t h  and South Umpqua Rive rs , is much less porous . Runo f t  is r e l a t i v e’  I ~ ‘

rap id , and low—wate r flows are not sustained by ex t ens ive  groun dwat e ’ r

st rage’. Slopes of t i l e  W e s t e r n  C a s c a d es  g e n e r a l ly  ar c -  s t e e p ,  and t h e

ve ge t a t  ion oii t hen i  i s  de n se . 

J.~~~~~~~ P~U.,VIL~~~ IJ~ ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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t he  has  in  0 rzi i ned by Cow C r e e k  and Sou tl~ Umpqua

R i v e r  h o ’  t~ t ,e 1 l  I ’ I I I  e r  and Ro seb u  rg l i e s  wi  t h ~ in  a n or t i l e ’  rn ex t  remi t v of t h e

K I a inat  ii N o un t a  i n s .  i’he R i  ama t h i  M o u n t a i n s  a I so a r e  at  a l owe r c i  e v a  t i o n

t h an  t h e ’ I i i  g h i Ca Sc’ ade ~ and t i l e - Se) I s  have  much  I C ’S s water—ho I ding c ap a e ’ i tv

S l o pe s  C e n c ’  ra 11 \ ‘ a r e  s teep  , w i t h  a l ot  a 1 r e l i e f  of 1 , 000 I e et .

— 1 1  . l’ht ’ Ceo l  OG\’ e) f t h e  ( o a  st  Range ’, ~:J h j  e I) I s d r a i n e d  i n  p a r t  by

Vnlpq ua and Sou th  l l m p q u a  R i ve r s , is p r edoni i  n an t  I v  S lOe1 V V tone ’ , sll l i t ’  S , and

cong 1 ome r a t e ’s , wi  th i  a n o r t h —  s o u t h  o r i e n t at  i o n  and re 1 a t  i V t ’  l v  l i t t l e ’ w a t t ’  r—

h o l d i n g  c a p a e - I tv  . Ti) roug h t i l e  Coast  Range S e c t  i em , t ile ’ r i v e r  h a s  many

i n tr c -n cl ied  ~‘ate ’r c o u r s e s , and a local rd ic- f of less ~1lan 2 ,000 f e e t .

1 — 1 2 .  F l o r a .  — The r ugg e d  m o u n t a i n o u s  a r e a s  of t i l e ’ b a s i n  a r e ’ covered

w i t h  p i n e  and Doug i ,is f i r  w i t h )  c o n s i d e r a b l e’ u n der b r u s h .  N e a r l y  90 p er c e n t

of t h e  has  in s t i i ahered  • Tii t h e ’ V a l l e y s , e’ Ot t e ) f lW O O d  s , w i l l o w s , a I c ier s

and brush 1 h i d  t i l e ’ b,’inks c i k  fll,:ifl\~ St i d ~lne ; .

6
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SECTION I I  - CLIMATOLOGY AND HYDROLOGY

2-01. Cl imate .  - The c l imate  of Umpqua River Basin is cha rac te r i zed

by mild , wet winters and hot, dry summers. The general southward dis-

placement of the Aleutian Low results in a westerly flow of moist air

from the Pacific during the winter months. Temperatures are generally

such that at high elevations a large portion of the winter precip ita tion V

occurs as snow , with rain predominating at the low elevations. On rare

occasions, polar  cont inenta l  air masses invade the area , resu l t ing  in

short  periods of s u b f r e e z i n g  temperatures and snowfall at all elevations.

During  the summer months the area is dominated by the Pacific High , re-

sulting in hot, dry summers. Climate during the spring and fall months

is t rans i t ional  between the summer and winter extremes.

2-02. Tables 2 and 3 show climatological data by months for Reeds- 
V

por t, on the coast , and for Roseburg , a vall ey station in the interior

of the basin. A summary of climatological data for selected stations is V

shown in table 4. Table 5 shows a summary of snow survey data observed

in and adjacent to the basin .

2-03. Climatological records. - The density of climatological sta—

dons is dependen t largely upon availabili ty of observers; therefore ,

the more populated valley s have the greatest density as well as the longest

records. The lack of climatological stations at the higher elevations is

somewhat o f f s e t  by snow courses for eva lua t ing  preci p i t a t ion  at the

h i g her  levels in the bas in .  P la te  1 shows the geographical loca t ion  of

the  c l i m a t i c  s ta t ions and the snow courses .  Their  per iods  of record are

shown on p l a t e  2 and c h a r t  31.

7 
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2— 04 . Temperature .  — There i s  cons ide rab le -  v a r i a t i o n  in the temperature

across the Umpqua Basin. Topography and distance’ from the Pacific Ocean to

the  Cascade Range con t r ibu ted  to t h a t  c l i m a t a l o g i c a l  c o n d i t i o n . Average

m o n t h l y  min imum t empera tu res  for  January , the  c o l d e s t  month , v a r i e s  from

37° F. at Reedsport on the coast to 170 I” . at C r a t e r  Lake , w h i c h  is located

immedia te ly outs ide the eastern boundary of North Umpqua Basin at elevation

6 ,475 f e e t .  Average monthl y maximum ranged from 70° F. at Re cdspor t  in

August  to 85° F. in Ju ly  at Roseburg, an inland valley station . Extremes

of record are 1100 F. at Riddle , and minus 21 0 I” . at Cra te r  Lake.  Length

of growing season varies from 220 clays at Reedsport to less than 30 days at

the high elevations along the Cascades . The range in length of growing

season for most of the inland valley areas is 130-190 days . Table 4 shows

a summary of air-te-mperature data  for six selected stations .

2—05. Prec ipi ta t i on .  - The normal annual preci pitation of Umpqua

River  Basin has a wide geographica l  variation , ranging from less than

30 inches in the Roseburg area to about 110 inches along the Coast Range.

P la te  5 , a basin isohyetal map of normal annual precipitation , illistrates

the effects of topographic ba r r i e r s  upon the  mois ture-bear ing  w e s t ec l y

winds . Ini t ia l  l i f t i n g  of the air over the Coast Range increases the

annual precipitation from 80 inches along the coast to more than ITO inches

at the high elevations in the Coast Range. The downslope movemen t of the

air over the interior valleys results in a decrease to less than 30 inches .

As the air is lifted over the Cascade Range , the annual precipitation

increases to more than 70 inches, which is less than the annual precipitation

over the Coast Range because of moisture depletion and decrease in wind

8



velocity . About one-half of the annual precipitation occurs during the

November—January period , at which time the flow of moist air is primarily

from the southwest. In contrast, less than 5 percent of the annual

precipitation occurs during the July-September period when the area is

domiiu ted by the Pacific High. At that time there is little or no flow

of moist air from the ocean. Monthly and annual precipitation, together

with other meteorological  data , are summarized in table 4.

2-06. Snow. - Precipitation occurring as snow in Umpqua Basin varies

wide ly ,  both wi th respec t to elevation and proximity to the ocean. At

Roseburg , a typical inland valley station , the average annual snowfall is

about 6 inches , roughly equivalent to three-fourths inch of water, or 2

percent of the annual precipitation. Snow seldom remains on the ground

for more than a week and depths rarely exceed 1 foot over the valley

f loo r. At the mou th of tJmpqua River near Reedsp ort, the average annual

snowfall is only 2 inches , representing less than 1 percent of the annual

preci p i t a t ion .  It  is es t imated tha t  about one-half  and t h r e e - f o u r t h s  of

the  annual precipi tat ion occur as snow at the 5,000- and 7,000-foot l evels,

respectively. Only 5 percent and 1 percent of the total iJmpqua River

.i.ainage area lie above those respective elevations .

2—07.  A l t h o u gh  s n o w f a l l  i s  of l i t t l e  si gnif icance in t h e  v a l l e y s ,

i t  becomes i n c r e a s i n g l y  impor tan t  a t  the h i g h  e l e v a t i o n s .  Of p a r t i c u l a r

s i g n i f i c a n c e  is the accumulation of snow during the winter months and

subsequent  dep l e t i o n  d u r i n g  tile sp r i n g  snowmel t .  i) epth s  of snow anti

w a t e r  e q u i v a l e n t  va ry  cons iderab l y ,  w i t h  r e -spect  to e l e v a t i o n  and

geog rap h ic  I ocat i on • Gr e at  e at  ac e-umu I at  ion of snow o c c u r s  a I ong t he

( :a s c a e l e -  R a n g e .  At t i l e ’  Wi n d i g o  Pass  snow c o u r s e , e l e v a t i o n  5 ,80(1 f ee t ,

~~~~~~~ C)
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t h e  average and the maximum April 1st water equivalents of the accumulated

snowpack , based upon 22 year s of reco rd , are 45 and 69 inches , respective ly.

The 32-year record at Whaleback snow course , located on the  sou thern

boundary of the watershed at elevation 5,140 feet , shows average and

maximum April 1st water equivalents of 35 and 58 inches , respectivel y.

Table 5 shows snow data at selected snow courses in iimpqua Basin.

Locations of snow courses are shown on p late 1.

2—08. Storms. - Flood-producing storms occur chiefly during the

winter months but are not uncommon in late autumn and earl y spring . All

major storms are of Pacific origin and are associated with a strong on-

shore flow of moist air. Lifting of the moist air masses as they are

forced over the mountainous topographic barriers cools the air below

the saturation point, resulting in precipitation of varying intensities .

Add itional precipitation is produced by frontal activity , the fronts

gener a l l y  mov ing from west to east at intervals ranging from 12 hours

to 48 hours.  Some storms are associated with a quas i - s t a t i ona ry  f ron t

wi th  minor waves moving inland along the east-west orientation of the

front. Addi tional precipitation often results from lifting caused by

the cyclonic curva tu re  of the air  f low associated w i t h  low centers  pass-

ing over the area.

2-09. Storms vary widely with respect to duration , intensity, and

geographical distribution. Major storms may produce preci pitation in

excess of 10 inches at Reedsport near the coast , and at i)iamond Lake in

the Cascades , compared to 5 to 6 inches on the valley floor near Roseburg .

Storm in t ens i t i e s  no rma l ly  vary in accordance w i t h  the  normal  annual

precipitation pattern. Typical major storms are g e n e r a l l y  of 3- to 5-day

10



duration but some may persist for a longer p2riod as the result of a series

of low-pressure waves. Frequently two or more storms reach the basin in

close succession, causing double-crested floods with unusually large volumes.

2-10. In addition to the typical winter storms, convective-type storms

occur in the area, generally during the late spring and early

summer months. Because of their small areal extent and short duration ,

they rarely produce floods , except in the local area where the storm occurs.

Intensity of precipitation in convective-type storms is high , with depths

up to one-half inch and 1 inch , occurring in 5 and 15 minutes , respectively.

Duration of that type of storm is generally less than 1 hour. Accumulated

pre cipitation depths usually are very little in excess of the maximum 15-

minute rainfall . Lightning and hail often are associated with convective

storms.

2 - l i .  Evaporation. - iJmpqua River  Basin is charac te r ized  by c l i m a t i c

elements which are conducive to hi gh ra tes  of evaporat ion during the sum-

mer months. No evaporation records are available for iinipqua River Basin.

Evaporation records at Medford , in Rogue River Basin immediately to tile

south , are considered to be app l i c ab l e  to the Umpqua Basin because of the

similarity and close proximity of the two basins . The 28—year cecord at

Medford shows an average annual pan evapora t ion  of 43 .7  inch e ’s , of w h i c h

37 percent occurs d uring July and August . Progressively lesser a m o u n ts

of evaporation occur  d u r i n g  t u e  s p r i n g  and f a l l . l )u r i n g  the  w i n te r  season ,

evaporat ion i s  negl  i g i b i  e. ‘lab Ic 6 shows , by mon ths , t h e  evapo ra t  i on in

inches toge the r  w i t h  ine t o o ro log i  ca l  e l e m e n t s  a f f e c t i n g  t h e  r a t e .

2 — 1 2 .  Data  in t a b  I t -  6 show t h a t  m o n th  I y t - v a p o r l t  ion e ’orr ( ’  I ;l t t ’ 5  w e l l

wi thi the  mean month  I y a I r— te mn pe -  r a tu  re- , wh i i c h i  I a p r i m a  c i i  v a f un c ’ t I 011 o f

Ii
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so la r  and t e r r e s t r i al  r a d i a t i o n .  W i n d  is  an i m p o r tan t  f a c t o r  i n  tb l e

d e t e r m i n a t i o n  of d a i l y  evapora t ion  amounts , bu t  is not a s i g n i f i c a n t

factor when evaluating mean monthly values . Because of the wide v a r i a -

tion in topographic  f ea tu r e s  in Umpqua River  Basin , va ry ing  r a t e s  of

evaporation may occur at specific locations under given climatic

conditions,

2—13.  Misce l laneous  weather phenomena. - M i s c e l l a n e o u s  wea the r

phenomena such as fog , h igh wind s, hail , thunderstorms , and freezing

ra in, occur in vary ing degrees and frequency, but seldom arc of destruc-

:1 tive proportions. Highest winds generally are associa ted  with the winter

storms. Over the v a l l e y  f loor , average month l y wind speeds range from

about 3 mi les  per hour in November to about 6 miles per hour in April.

I)aily wind speeds range from calm to 10 m i l e s  per hour  for approximate l y

90 percent of tIle time. However , for  shor t  i n t e rva l s , v e l o c i t i e s  reach

30 miles per hour. Maximum winds rarely cxcced 50 miles per hour. At

Roseb u r g ,  a f i r s t - o r d e r  wea ther  s t a t i on , the  winch speech d u r i n g  the s torm

of 12 Oc tober  1962 reached an es t ima ted  maximum i—minute v e l o c i ty  of 50

m i l e s  per  hour .  Gu st s  p r o b a b l y  were in excess of 60 m i l e s  per hour .

Roseburg is not cons ide red  a wind y area .  Grea t e r  wind  speeds occur  at t h e

h i g h e r  elevation s, as evidenced by pilot balloon observations , which

frequentl y show speeds exceeding 50 miles per hour in the free air at

t i l t -  5 , 000— to 10 , 000— foot l e v e l s .

2 — 1 4 . Fog occurs  in a l l  months  of t i le y e a r , pre d om i n a n t l y  d u r i n g

the October—March period and p a r t i c u l a r l y in the  E l k t o n — K e l l o g g  r eg ion .

It is g e n e r a l l y  confined to late night and earl y morning hours , hut

ewcasionally may per sist during tiit’ entire div . ‘i’hc distribution of

1 2
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fog over the basin is irregular , some localities being more susceptible

than others. At elevations of several hundred feet above the valley

f loor , fog decreases somewhat. Areas that penetrate the cloud layers

have a high frequency of fog occurrence , particularly during the winter

months when cloudiness predominates .

2—15. Discharge records. — Sources of published runoff data for

Umpqua River and tributaries are  the annual water supp l y papers of the

United States Geological Survey and the water resources bulletins of

the office of the Oregon State Engineer. Tile longest record of stream-

flow in Umpqua River Basin is at  Elkton on Umpqua River. That station

gages the runoff from 78 percc-nt of the basin. A continuous record has

been kept at that station since October 1905. At the present time ,

there are 28 active stream-gaging s ta t ions  in the basin. Approximatel y

$
half of those stations are in South Umpqua River Basin. All stream -

gaging stations with significant records are listed , with thei r  respec-

tive records , on p la te 2. Geographical location of those station s are 
V

shown on the basin  map on plate 1.

2—16.  S t r eamflow c h a r a c t e r i s t i c s .  — The s t reamf iow pattern of most

stream s in Umpqua River  Basin is similar to the s&-asonal rainfall pattern.

Low flows normally prevail from June through September , tile season of low

rainfall. High flows , which fluctuate widely , occur during the remainder

of the year . ‘l’he exception is tile f l o w  pa t t e rn  of tile extreme hmeadwater

streams in North Umpqua River Basin , wilich reflect the hig h porosity of

the 1 ava formation i n  t h a t  a r ca .  Low ha se flows prevail i n  win tt ’ r and

mno el - ra t e  ly h I ig h f t  ows occu r  in l a t e  sp r i ng  when tile’ snow m e l  ts . Even

-_ _  
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a major s torm , such as that of December 1964, failed to produce iligh

f lows  in tha t  area  c o m p a r a b l e  to those e x p e r i e n c e d  downs t rea m . Char t  9

shOws u n i t  d i s c h a r g e s  for  tilt’ l)ec ember 19W+ f l o o d  at v a r i o u s  s t a t i o n s  in

t h e  b a s i n , w h i c h  ii  l u s t r a te  t i l t ’  f lood  r u n o f f  charac te r i s t i cs  of the s t ream s

in tile ’ b a s i n  i n c l u d i n g  tile u p p e r  h ead w at er s  of N o r t h )  lJmpqua R i v e r .

2-17. Except for a small area of porous l ava and pumice along the

eastern boundary , and the  s to rage  e f f e c t  of the  snowpack in areas  above

5,000 feet , the topography and geology of the basin is conducive to rapid

surface runoff. Runoff from most of tile tributaries produces peak flows

within hours after the passage of a storm front. Daily d i scha rge

hydrograp hs for seven representative stations are shown on plates 6

t h rough 21. They i l l u s t r a t e  t h e  f l a s h y c h a r a c t e r  of the  stream s , the

magnitude and duration of floods , and the seasons of high and low runoff.

The streamflow characteristics are also dep icted by the  mean monthl y

f l o w  summaries  on charts 3 th rough  8 and the  annua l  peak discharge

f requenc ies  shown on char t s  10 through 16.

2— 18.  Runoff .  - Topogr aphy, geology , temperature , and the seasonal

distribution of the annual precip itation are major factors which influence

the annual runoff pattern . More than 95 percent of the annual runoff in

the timpqua River Basin occurs during the 8-month period , November through

June. Plates 6 through 21 show the magnitude of the  annual  runof f  for

each year of record at seven key s t a t ions  in t he  basin. ‘The records show

that  the average annua l  runof f  per  square  m i l e  is cons iderab ly  g rea te r  for

the North tJmpqua drainage than it is for tile South tbmpqua drainage . Table

7 shows the  maximum , minimum , and average annual runoff for tile period of

record at seven representative stream-gag ing stations . Near Elkton ,

14
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downstream from the  junction of North and South Ump qua Rivers , the average

annual runoff of Umpqua River for the 1906-1968 period is 5,377,700 acre—

feet , or approximatel y 27 inches over the 3,683 square miles of tributary

dra inage  area. Norma l annual preci p itation over the basin upstream from

Elkton is approximately 53 inches , indicating an average annua l surface

loss of 26 inches. Extremes in annual runoff of Umpqua River near Elkton

have been 2,280,000 acre-feet in 1931 and 9,689 ,000 in 1956; those amounts

are equivalent to 11.6 and 49.3 inches , respec tively. The estimated

mean annual runoff of South Umpqua River at Days Creek damsite is

935,000 acre-feet , or 29.4 inches .

2—19 . C h a r t s  3 t h r o u g h  8 show summaries of mean month l y r u n o f f s ,

togethor with flow-duration curves for five stream-gaging stations and

one damsite. The Azalea station on Cow Creek is approximately at the

location of the Calesville damsite which will be the subject of later

studies. The Days Creek damsite on South Umpqua River is about 16 miles

downstream from the Tiller gaging station. Table 8 shows monthly extremes

of observed runoff and monthly flows which may be equalled or exceeded 10,

20, 40, and 60 percent of the time at six locations in the basin.

2-20. Past floods. - The floods of December 1955 and December 1964

were the two largest recent floods that have occurred in Umpqua River

Basin. Information on those flood s is extensive because they occurred

a f t e r  the  e s t a bl i s h m e n t  of a network of gaging stations. Tile maximum

d i s c h a r g e  of  South t lmpqua R i v e r  at  Rro ckway d u r i n g  the 1964 flood is

estimated to have been 105 ,000 c.f.s. and at  l)ays Creek damsite 75 ,000

e’.f.s. At h-l kton , til e peak  d i s c h a r g e  of t h e  1964 f l o o d  was 265 ,000 c . f.s.

+ which is greater t h a n  the  peak d i s c h a r g e ’  of t h e  h i s t o r i c a l  f l o o d  of 1861.

15
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At W i n c h e s t e r  on Nor th  Umpqua R i v e r  and at Brockw ay on Souti l  Umpqua  R i v e r ,

the peak of the 1964 f l o o d  was s l i g h t ly  g r e a t e r  than for st-vera ! of the

previous major floods . Peak unit discharges of the 1)ecember 1964 flood

at several stations in the basin are shown on c h a r t  9. Tab le  9 shows

peak discharges at princ ipal gaging stations in t h e  b a s i n  fo r  10 m a j o r

floods.

2-21. Flood characteristics. - F l o o d s  in Umpqua  R ive r  Bas in  r e s u l t

primaril y from heavy rains during the period from October through March ,

at a time when the ground is partially saturated. The mag nitude and

volume of the flood hydrograph is a function of the  d u r a t i o n  and i n t e n s i t y

of the rain , and snowmelt. Generally, the runoff is rap id , resulting in

relativel y high peak discharges. The duration of the average flood

seldom exceeds 4 days . Major  f l o o d s , however , g e n e r a l l y  are of longer

dura t ion  with unusually large volumes . Spring fr e s h e t s  r e su l t i ng  from 
V

melting snow are of long duration with peak discharges that are relatively

low causing no damages. In the headwater tributaries , upstream from Fish

Creek , on North limpqua River winter floods are comparatively small in

magnitude because part of the precip itation falls as snow, and as a result

of the storage effect of the snowpack and the porous nature of the surface

area.

2-22 .  About 75 percent of the f loods  of record have occurred du r ing

the 3 months of December , January , and February . Maximum annual floods

have occurred in every month from October through April. The following

tables show, for  thr ee princ ipal gag ing stations in Umpqua River Basin ,

the number of time s that  observed maximum annual peak d i scha rges  hav e

occurred in each month during the period of record .

16
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OCCURRENCES OF MAXIMUM ANNUAL DISCHARGES

SOUTH UMPQIJA RIVER AT TILLER, D. A . = 449 Square Miles

Records: 1940-1968, Incl.

Oct Nov Dec Jan Feb Mar Apr
in 1,000 cfs . . . . .

70-50 1
50-40 1
40-35 1
35—30 1 1
30—25 2 2
25—20 3
20—15 1 2 2
15—10 1 3 3 2
10—5 l 1 1

Total 1 4 11 8 3 2

Percent 3 14 38 28 10 7

OCCURRENCES OF MAXIMUM AN NUAL DISCHARGES

SOUTH UMPQUA RIVER NEAR BROCKWAY , OREGON, D. A . 1,670 Sq. Mi.

Records :  1942—1968 , IncI .

Discharge : : : : :
in : Oct : Nov : Dec : Jan : Feb : Mar : Apr

1,000 cfs : : : : : : :

110—90 1 2
90—70 1 3
70—60 1 3 2
60-50 1
50-40 1 2
40—30 1 2 3
30-20
20—10 1 1 1
10- 0

Total 1 3 9 8 6

Percent  4 11 33 30 22

17
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OCCURRENCES OF MAXIMUM A NNUAL D I S C h ARGES

UMPQUA RIVER AT ELKTON D.A . = 3,683 Sq. Mi .

Records: 1908—1968 , m ci.

Range : 
Oct 

: Nov De c : Jan 
: Feb Mar Aprin 1,000 cfs : : : : :

300-250 1

250—200 1 1

200—1 60 2 2 1 1

160—120 1 2 3

120—100 3 3 3 1

100— 80 1 2 5 2

80- 60 1 6 4 4 1

60- 40 1 1 1 2 2

Less than 40 1 1

Total 1 6 19 17 11 4 3

Percent 1 10 31 28 18 7 5

18



2-23 . Flood frequencies. - Damaging floods in the basin are almost

an annual occurrence . Studies of f l o o d  probabilities have been made on

the basis of instantaneous maximum annual discharges at the Day s Creek

dams i te and at six  ot h e r  p r i n c i pa l  poi nts in the basin. Tile results are

illu strated on charts 10 through 16. The following tabulation sununarizes

the flood magnitudes which  may be expected  to r ecu r , on the average ,

once in 5 , 10 , 95 , 50 , and 100 years  at those seven locations. Maximum

discharges of record also are shown in that table. In most instances

the December 1964 flood had a peak discharge that can be expected to he

equalled or exceeded once in approximately 50 years on an average.

I 9
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2—24. Channe l capacities. — llankfull capaciti es of Umpqua River and

s p e c i f i c  t r i b u t a r i e s  are shown in the following tabulation , together with

the average recurrence frequency in years:

Drainage Bankfull capacity Recurrence
Stat ion area Stage 1)ischarge frequency,

sq. mi . feet c .f.s. years

Umpqua River near Elkton 3,683 25.0 85,500 2

North Umpqua River at
Winchester 1,344 18.0 50,000 3

South Umpqua River near
Brockway 1 ,670 21.0 45,000 3

Cow Creek near Riddle 456 l3.0-~-” 12 ,000 2

1/ Area between station and Umpqua River flood plain subject to
flooding at stage of 13.0 feet.

Areas subject to serious flooding are located along South Umpqua River

downstream from Tiller , Cow Creek downstream from Azalea , and along

Calapooya , Yoncalla , Look ingg lass , and Elk Creeks. Nearly every year the

streams near Drain , Dil la rd , Yoncal la , and Roseburg overflow their banks.

Flood damages have been particularl y severe along South Iimpqua River in

the Myrtle’ Creek-Dillard reach and near Drain.

2—25. Channel velocit ies. — Umpqua River and its tributaries have

slopes ranging from 400 to 800 feet per mile in tile upper reaches and

from 10 to 30 feet per mil e along tile lower reaches of the tributar ies .

Sl opes av (’rl):e- 3.5 to ‘1 I C k t  per mile ’ in the middle and l ower reaches of

ilmpqtia River. As I C- - I I of the comparativel y steep g rad i c-nt i l l  t i l e

upper rt ’s eiit ’s , stre nTis et t a in il i gh v e l o c i t ie s  d u r i n g  floods CInch  i’stnk

e r o s i o n  occur it  - I  i i u m i i t ’r  0) loc;ltjon s in th e’ v all e ys . \‘ e - I o e H t i e ’s  b r

21
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v a r i o u s  f l o w s  have been investigated at all stream—gaging stations in

l1mpq ua River Basin. l)ischarges Cit which variou s average v e ’l o c i t  i e s  are

e x p er i e n c e d  at se v e r a l  01’ the gaging stations in the basin are’ show-n in

the ’ following tabulation:

_________ 
D i s c h a r g e  in c . f . s .

~leCln v e l o c i ty  S. IJmpqua Cow C r e e k  S . t!mpqua N. Umpqua I2mpqua
in feet per at at at at at

second Tiller Azalea llrockway Winchester Elkton

3 2 ,000 850 8,200 11 ,000 10,000

5 4,700 2 ,200 19 ,200 26,000 28 ,000

10 21 ,000 11 ,000 96,000 120,000 250,000

Maximum velocities may be 50 percent higher than the indicated mean

velocities .

2—26. Sedimentation. - From l-’ebruary 1956 to date- a water resources

survey by Douglas County has been in progress for the  purpose of comp iling

significant hydrologic data. Included in that survey are’ suspended sedi-

ment data that were comp iled at 10 locations in Umpqua River Basin. Those

data ind ica te  t ha t  the sediment-producing characteristics of the Umpqua

River Basin are s i m i l a r  to those of Willamett e- River Basin . Fairly

comp rehensive suspended sediment studies show that sediment concentrations

in streams in both basins usually are not significaiit except during flood

per iods .  During low f lows , suspended se d i m e n t  c o n c en t r a t i o n s  may be as low

as a trace.

2 — 2 7 .  Based upon the  a b o ve - — r e f e r e n c e d  se d i m e n t  d a t a , an e s t i m a t e d

average annual  s i l t i n g  rate ’ of 0.35 CIc r I- —fo ot per square mile of tributary

-
‘ 

area was cons idered  to be r ea sonab le  and was u s c d  to  d et e r m i n e  the average’

annual silting rate of 224 acre—feet for Days Creek Lake.
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2-28. Water temperatures. — Records of w a t e r  t empera ture  were kep t

for approximately a year and a half in l’)hl ~1n ! 1962 at several key

stations in Umpqua River Basin by the U.S. Fish and Wildlife Service’ and

Oregon State Came Conunission . The follcwing tabulation shows , by months ,

the average water  t empera ture  at those k e y  st a t i on s based upon t u e  above-

re fe renced  records :

~e’an m o n t h l y  w a t e r  t e m p e r a t u r e ,  d e g r e ’es F. 
—

Month Cow ( re- c-k S. Umpqua R. ‘ . 1!m pqua  R. N. Ump qua R .
be low R i d d l e  at Tiller a t  W i n s t o n  i t  W i n c he s t e r

January 40 39 42  37
February 45 43 ‘.2
Ma rch 45 43 41
April 51 45 51 ‘

4 7

May 56 49 56 51
June 69 60 68 6 1
Ju ly  76 68 75 ( ‘7
August 74 69 74 66
Septembe r 64 62 66 59
October 54 48 56 50
November 44 42  -44 40
December 42 42 43 4~

The d i u r n a l  t e m p e r a t u r e  f l u c t u a t i o n s  in t 1 ic s t r e a m s  v a r y  with the seasons

and geograp h i c a l  l oca t ions . D u r i n g  the  w i n t e r  m o n t h s  t h e  d i u r n a l  f l c c e t u ; i t i o n

is onl y a de -g re c -  or two , whereas  d u r i n g  t h e’ sunnier  i t  w i l l  va ry  t r e’o a

maximum of 60 
F. at Winches t e r  on Nor th  l lmpqua  R i v e r  to m o n  th in 2 ( 1 ” I ’ .

a t  W i n s t o n  on South U mpqu a  R i v e r .  Dun ~C t he ~‘~~ar  ,inci i h a l  f t h a t  U ’ J t e r

t & T l l p e rCl t ) I? - e 5  w e r e  obse r v e d  , the maximum t e ’ l u p c - r a t l i i - e’s , ‘( ‘ ‘ - t ’ i vc ’~ W er e ’ 55
4 )

he low R i d d l e ’ on Cow Creek , 840 F. at Tiller on S o u t h  t ) inp qu i R i v e ’ r , ~~ 
° F .

i t  Wins ton  on South Umpqua R i v e r , and 7 10 I • a t  1- ’i in h e s t e r  on N o r t h

lJ mp quCl River. Those t e -m p e r at u  re- s we re i i  I e’hs&- rve-d during dci l v .
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Nor th  Utnpqua R ive r  exper iences  lower summer temperatures than other

streams in the basin. This is attributed to the large base flow that

is sustained from snowmelt and the lava beds which exist in the upper

reaches of North Uinpqua Basin. Summer flows in South Umpqua River are

relat ively small in quan t i ty ,  which makes the streainflow subject to

excessive warming as it flows from its headwaters to the confluence

with North lJmpqua River, a distance in excess of 100 miles.

2-29. Charts 17 through 20 show maximum and minimum wa ter tempera tures

at four s tat ions in Umpqua River Basin for a one-and-one-half-year period

in 1961 and 1962 . Chart 21 shows maximum and minimum air temperatures at

Roseburg for those months that water temperatures were observed in Umpqua

River Basin.

2-30. Temperature control. - One of the primary functions of Days

Creek Lake would be to supplement low-water flows in South Umpqua River

wi th cooler water of a quali ty sui tab le  for f i sh ~ hab i t a t  enhancement.

Studies show tha t, for Plan II wi th 480 ,000 acre-feet of storage space ,

the flows from Days Creek Lake could be maintained at 550 F. or less in

mos t years by u tilizing mul tilevel por ts for  releasing wa ter from selec ted

levels in the lake. Such ports would be required for other purposes.

2-31. The fishery agencies have based their estimates of fish habitat

enhancemen t benef i ts on m in imum releases f rom the lak e at tempera tures

and in amoun ts which wou ld provide wa ter of 700 F. or less at the

confluence of North and South Umpqua Rivers. Other than in a criticall y

low runof f  year , the released water would not exceed 550 F., the cri terion

es tablished by the fishery agencies. In such a year , or an unusual ly

R 4 / 7 2  24

—- V _  V - —  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



wa rm summer , the released water could be a few degrees warmer than 550

during August and Sep tember.

2-32. Reservoir temperature studies have been made for a low runoff

year , 1941 , and an average year , 1958. For the recommended storage p lan ,

the reservoir surface temperature in a year such as 1941 would reach a

max imum of 850 F. and the maximum release tempera ture would be 560 F..

In a year such as 1958 , the maximum surface temperature would be 850 F.

and the maximum temperature  of the released wa ter would be 550 F.

2-33. Charts 22A and 22B show graphically, for the recommended gross

storage of 480 ,000 a c r e — f e e t , the temperature  distribution within Days

Creek Lake , the inflow and outflow from the lake and the respective

temperatures of those flows during the calendar year 1941 which is a

low run—off year. Charts 23A and 233 show similar water temperatures

and discharges for calendar year 1958, a year of average runoff.

2—34. The reservoir temperature data presented in this appendix

are from a computerized analysis , made near the end of the stud y ,  which

confirms that the released water in late summer can he m a i n t a i n e d  at

t empera tu res  a t  l east as low as those’ shown in s tud y results previous ly

submitted to t h e  f i s h e r y  agencies fo r  e v a l u a t i n g  t i s i l e r y  b e n e f i ts .  The

former study was based upon mean monthly value’s whereas the computerized

study utilizes d aily values and ,i i~rc -Ci t e’ r number of meteorological

parameters. The c o m p u t e r p rog ram t o n  in ~~I v z i n g  the’ temperature structure

in a rese rvo i r is a ree’ c-nt innovation that t e a  V~ sh own t h e  ‘)i p~ic i tv  t e)

c o n s i s l y  rep roduc  C~ oh-;e’ rved tempt’ rature- ~ 11) ( V X  i s t i n g  re Cc ’ rvol rs • ‘(‘lee

4
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reservoir  tempera ture  s tudies  us ing  that program are more comprehensive

than those used to derive data used in evaluating the  f i s h e r y  b e n e f i t s ;

ther efore , it appears that temperatures at least as good as those’ used

in ev a l u a t i n g  fishery benefits would be dependably available.
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SECTION I I I  - RESERVOIR REGULATION

3—01. Basic reservoir regulation. — Days Creek Lake, a multiple-

purpose project, would serve the functi ons of flood control, recreation ,

fishery enhancement, irrigation , municipal and industrial water supp ly,

and wa ter qual i ty co~’tro1.

3-02. Flood control requires that storage space be reserved from

late fall through mid-spring to control floods. During December and

January , the months with the greatest flood potential , maximum space

would be reserved for controlling floods. After 1 February , storms are

less intense and less frequent , and the space reserved for flood regulation

would be filled gradually by I May, with the exception of a small space

reserved for control of late—season flood s. ln tile recommended p lan ,

15 ,000 acre-feet of space would be retained to regulate minor hig iiwaters

tha t  could be genera ted  f rom s h o r t- d u r a t i o n  c onvect ive storm s or l a t e - -

season snowmelt augmented by a general rain. Records show t h a t  the

probability of a highwater after I May i s  small. The 15 , 1) 00-acre—foot

reservation would be equivalent to a p p r o x i m a t e l y  one-half inch of runoff

from the entire basin tributary to tile dam site- .

3— 03. Water stored between maximum c o n s e r v a t i o n  poo 1 Cin ch in in  i mum

f lood  control  pooi w o u l d  he retained tint i i  nee d ed to meet  elownst ream

c-on se rvat ion requi rements or u n t i l  e ’V CIe ’ t l C i t  i t in won Id be requ i r e d  f o r

fl ooch contro l purpose - s . (i v 1 l)c ’e’urnbe ’ r the ’  re C e ’ rvo i r wou I d  he d rawn

clown to mini iiium ft ooel C on t ro h p ool  , e i t fit ’ r I roeil p roy i d i n g  for

con s e r v a t i o n  re’qu i  r e m e n t s  ot - hv spe c ;i I  e V v i e e e a t  i 011 for h oo d  c -out  ro I

Cha r t  24 shows t h e’ h oC ;  i C f l o o l  l e v e l s  t h a t  11011 Id not he exceeded , e x c e p t

4
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dli r i n g the’ re -gu i ;lt i on Of a I I  ouch , t h i  roug iou t th e’ ve- ~i r . Wie ~- n f l o o d

con t ro t  space is f i l l  eel in the’ p r ou c - ;  s of’ I- c-gel I i t  i ng a flood , wate r st 4’red

above t h e  pooi level sche’du I ed f o r  that date won 1 d be e v a c u a t e d  to thic ’

scheduled level at the  e a r l  j e st  possi  b l e  d a t e  f ol  I e)w ing th e’ f l o o d .

3—04 . Re se rvo i r  c a p a c i t i e s .  — IC ’ive s t o r age  p l a n s were  s t u d i e d  f o r

I)ays Creek , as shown in the following tabulation :

Storage in a c r e - f e e t
Storag e Plan Ia Plan h a  Plan I Plan I) Plan 111

Exclusive F.C. 10,000 15 ,000 10,000 15 ,000 20,000
Multiple-use 190,000 260 ,000 190,000 260,000 340,000
Carryover --- --- 90,000 130,000 170 ,000
Inac t ive  70 ,000 70 ,000 70 ,000 70 ,000 70 , 000
Dead 5,000 5,000 5,000 5,000 5,000

Total 275,000 350,000 365,000 480,000 605,000

Plans  Ta and I would reserve a maximu m of 200 ,000 acre-feet for flood

regulation during l)ecember and January , the period of greatest flood

po ten t i a l .  That amount of s t o r a g e  space would comp letely control , at

the damsite , a 25-year flood . Plans h a  and II would reserv e a maximum

of 275,000 acre-feet for flood regulation which would com pletely control ,

at the damsite , a 100-year flood . Plan III would reserve a maximum of V

360,000 acre-feet for flood regulation and that amount of storage space

would comp le te ly  control , at the d a m s i t e , a 400-year flood.
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3—05 . Environmental  considerat ions  requ i re  tha t  a permanent , or minimum

conservation , pool of at least 75,000 acre—feet be provided . Configuration

of the reservoir area is such tha t a pool at any lower elevation would

expose extensive areas of unsightly reservoir bottom , and thus be environ-

mentally and esthetically unacceptable. Seventy thousand acre—feet below

minimum conservation pool Is inactive and 5,000 acre—feet dead storage .

3—06. Carryover storage generally would be used only when the multi p le—

use storage space d id not fill foll~iwIng the flood season . In approxi-

matel y 1 year out of 5 there would be a need to use some or all of the

car ryover  s torage.  In 6 years out of the 40 studied , all or almost all of

the carryover  storage would have been required , and shortages would have

been experienced In 3 of those 6 years; such shortages would be shared

among all p ro j ec t  purposes.  Paragraph 3—20 contains additional details

on shortages.

3—07 . The 480 ,000—acre—foot  reservoir  wou ld provide a source of low—

t empera ture  water dur ing  the summer m o n t h s .  Wate r  released f ron t  the  lower

levels in the reservoir would be cooler than near the  s u r f a c e  and would

provide downstream water quality and fishery enhancement . Even In short

water years it would not be necessary to draft the warmer water in the

upper level of tile reservoir until in the fall when there would be a

natural cooling of flows downstream from tile project. Since ports would

be situated at several levels in the outlet tower , it would be possible

to select the temperature of the water released .

3—08 . The foll owing tabulation shows , for each of the f i v e  a l t e ’ r u a —

tive’ storage p lans studied , pool elevations for p e r t i n e n t  j )ooi l e v e ls .
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Elevation,. feet, m.s.l.
Pool level

Plan Ia Plan h a  Plan I Plan II Plan III

Maximum 972 993 997 1,026 1,053
Maximum conservation 969 989 995 1,022 1,049
Minimum flood control 888 888 934 948 992
Minimum conservat ion 888 888 888 888 888
Top of dead 816 816 816 816 816

The recommended project , Plan II, would have an average annual drawdown of

approximately 74 fee t  below maximum conservation pool. In cr i t ical  water

supp ly years the pool could be drawn down about 134 feet , to elevation 888;

this would have occurred in 5 of the 40 years stud ied , 1926—1965.

3—09. Outlets. — Outlets would be provided so that the project could

be operated e f f e c t i v e ly for  flood regulat ion and water conservation. For

flood control, the outlets should have a capacity in excess of 16,000 c .f . s .

at minimum flood control pool, the m inimum acceptable capac ity for effec-

tive utilization of the storage space above minimum flood control pool for

regulating floods. With that capacity, inflows could be passed until it

was forecast that a downstream bankfull stage would be exceeded . There

would be no involuntary storing of floodwaters. Also , a full reservoir

could be evacuated in less than a 2—week period , an essential consideration

because of the possibility of a series of storms following one another.

3—10. The outlets also must be suitable for overall management of

water q u a l i t y ,  and for  necessary releases of water stored for  conservation

purposes , including i r r igat ion, f i she ry  enhancement , water supply,  and

water  qua l i ty  improvement . Water qual i ty  management would be a basic

jo in t—use  element of project  operat ion , to preclude any possible develop—

ment of water  qua l i ty  problems . Accomplishment of tha t  j o i n t — u s e  f u n c t i o n
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r e q u ir e s  the a v a i l a b i l i t y  eel m u l t i p l e — l e v e l  in t a k e ’  p e e r t - , si zed as r e q u i r e d

fo r  t ile t o t a l  re leases  i n v o l v e d . S t u d i e s  show t h a t  I IXC ’ ei po r t s  oie three

levels probabl y would prov ide ’ the required flexibilit y to fulfIl l tle , et

objective’. The flood control out  let  wou ld  prov i d e  one ’ of tile tlt re- e 1 e v e - I s

‘I’hie ot tier two levels would be highie ’ r in the  pool  . Foe ii vein Id have ’ .e

c a p a c i t y  of a b o u t  I , 000 c . f . s . W i t h  t h r e e  in t ak e -  levels , t l ie two  u p p e r

l e v e l s  should be pus i t  I o!Ied to draft from the bottom eef thee upper ti e i rd

o I t he r e se rvo i r  and at t lie t e~p of the lower t him’d . For t i m e  re-c ’ omum c’nd e’ei

p r o j e c t , those i n v e r t  e’levations would be 982 feet and 930 I c - c t , re’slee e- —

Livel y, with t h e invert of t he  m a i n  f lood c o n t r o l  o u t l e t  at  e l e va t i o n  811)

feet. Recognizing the possil )ility that detailed planning stud ies mig ht

I
V

C V S U I t  in a decision to  use more than t h ree  le vv l s , a nd to  i n su re -  tha t

cost es t ima te’s  would be adequa t e  to achieve  the  de s i r ed  r e s u l t s , Plan It

c o s t  e s t i m a t e s  inc lude  i n t a k e  p o r t s  at f o u r  l e v e l s .

3 — l i .  Flood r e g u l a t i o n .  — Flood regulation would be’ a m a j o r  f u n c t i o n

of tile Days Creek project. Severa l  s torage p l ans  were  i nves t  i gat  e’d t e e

d e t e r m i n e  the most f a v o r a b l e  f l ood  cont ro l  s t o r a g e  r e s e r v a t  ion f o r  n e t

b e n e f i t  m a x i m i z a t i o n .  On the basis of those studies , as disc ussed in t hee’

main report and the appendix on economics , a storage of 275 ,000 ac re— It-c-I

for flood regulation was selected . Tha t amount of flood control st’,r. epe

space would completel y control , at the project site , a 100—year flood .

When filled fo r  c on s e r vat i o n  purposes , it would provide a d e q u at e  f l o w s

f o r  c o n s e r v a t i o n  funct 10118 p r e s e n t l y considered . Spec Li i  I I o o e l — r e ’g e i i ~ i t  ion

cu rves  t ha t  make opt  it m im use of the  avai lable  s to rage ’  s p e c e ’  wOt i l e l  f e  embed

where (- e d i t 1 )  IC’ t e ’ ‘ Oil I ro 1 o l  th e ’  ~V 
ood at the st  or,ege s i t e  ot lie i w j S e  W O C I  1

( I  R ; e / i , ’



result in the reservoir filling before the end of the flood , resulting in

a sudden large spill. The special flood regulation curves permit that

situation to be anticipated and to call for an earl ier increase in outflow

so that there is no sudden spill and the remaining storage space is used

more effec tively. The resulting maximum release would be less than if com-

p le t e  s to r ing  were to occur , followed by an uncontrolled spill. Chart 26

I l l u s t r a t e s  the  use of this type of flood regulation .

3—12. Days Creek Reservoir would regulate the runoff from 640 square

m iles , or approximatel y 36 percen t , of the South Umpqua River Basin. The

reach of South Umpqua River from Days Creek to the confluence with North

Umpqua River , a distance of about 60 miles , would experience the greatest

degree of benefit from flood reductions effected by a multiple—purpose

storage project at the Days Creek site. Below the mouth of North Umpqua

R iver the benefits would be less significant; however , there would be

dependable reductions for all damaging floods. Bankfull stage near Elkton

on limpqua River is experienced once every 2 years , on an average.

3—13. Flood routings show that the recommended flood control storage

of 275,000 acre—feet would completely control , at the project site , all

floods of record including the 100—year f lood . The results of those

studies are illustrated on charts 11, 14, and 16, which show natural and

regulated flows for South Umpqua River at Days Creek damsite, South Unipqua

River at Brockway , and Umpqua River at Elkton for various recurrence

frequencies. The following tabulation shows, for the recommended project ,

the stage reductions at key downstream locations for recurrence frequencies

of 5, 10, 25, 50, 100, and 200 years.
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Stage data in feet

Recurrence South Umpqua R .  at Brockway timpqua Riv e r near Elkt ome
f r e q u e n c i e s  Unr e gu— R egu— Reduc— U nm - e-g u— Regu— Re-du e -
in years lated lated tion lated lated tio mi

8ankfull 21.0 21.0 0.0 25.0 25.0 0.0

5 24.7 21 .0 3.7 34.2 32 .4 1.8

10 27.7 21.0 6.7 39.0 136.1 2.9

2 5 31.7 21.0 10.7 4 6 . 3  4 2 . 8  3. 5

50 34 .4  21.8 12.6 49. 0 45 .() 4 .0

100 37 .2 23.5 13.7 52 .6 48.5 4.1

200 40.0 24.8 15.2 56.5 51.7

3—14. a. The bas ic  procedure  fo r  e f f e ’ c t i n g  f l o o d  r e g e m i a t  i c I C  w o u l d  be

to store water in Days Creek Reservoir whenever an o ver b an k  st age  is f o r e - —

cast for Brockway which is approximately 39 miles downstream from Days

Creek Dam. Bank ful l  s tage at Brockway is 45 ,000 c.f.s. which normally

would require  f lood regula t ion  to be e f f e c t e d  at Days Creek when a f low

of 16 ,000 c . f . s .  or g r ea t e r  is expected at the dam . The travel time of

flood flows between Days Creek Dam and Brockway is 6 hours, therefore

flood regulation must anticipate downstream overbank stages f a r  enough in

advance so that the flow reductions are fully effective at Brockway . Tile

Muskingum type of flood routings was used to route the regulated flows

from Days Creek Dam to the key downstream stations of Brockway and E lkton .

b. The amount of storing during a flood would depend upon how much

the flow at the damsite would have to be reduced to effect optimum down—

stream regulation . In a major flood the entire flow into the reservoir

would have to be retained , w i t h  the excep t ion  of 100 c . f . s .  released to
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s u s t a i n  f i s h  l i f e  iimned iat el y downstream from the  p r o j e c t .  Even w i t h

o u t t  low reduced to 100 c.f.s., there would be times when local runoff

down s t rt ’ Clm f r o m  the  p r o j e c t  would be g rea t  enoug h to produce  overbank

s t ages .  Between the p r o j e c t  and Brockway , a key downst ream cont ro l  poin t ,

there are 1,030 square miles of unccntrolled area. Days Creek project

only contr ols 38 percent of the area tributary to Brockway on South Umpqua

River.

c. Since the proposed flood control storage reservation will only

e f f e c t i v e ly control  a 100—year flood at the damsite, provisions would be

made throug h the use of special flood regula t ion  curves to obtain optimum

use ~-i the available storage space during larger f loods .  The special

flood regulation curves indicate when it becomes prudent to effect a

controlled increase in the outflow so as to make the maximum use of the

remaining storage space . This procedure results in a gradual increase

in the out flow in lieu of a sudden increase of a larger magnitude should

the reservoir  suddenly reach its full pool level before the end of the

flood . The special flood regulation curves have pool elevations and

regulated d ischarge as the two ord inates with the reservoir inflow shown

as a parameter. To use the curves, current pool elevation and inflow ,

which are known, are referred to the curves which indicate for that parti-

cular combination of pool elevation and inflow what the outflow should be

to make opt imum use of the remaining flood control space. Chart 26 illus—

trates the results of using those special curves in regulating the

Standard  Pro jec t  Flood .
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3—15. Aft er the f lood  had receded to w i t h i n — b a n k  s tages , tile s t o red

water would be’ re leased and the reservoir pooi evacuated to the scheduled

elevation for t h at specific date. During the major flood months of

December and January tIre reservoir would be evacuated to minimum flood

c o n t r o l  pool .  A f t e r  1 February  there is a gradual decrease in t he  f l ood

potential and filling of the storage space reserved for flood regulation

could be undertaken without jeopardizing the flood control effectiven ess

of the Days Creek project. Should a flood occur during the filling

period , water stored above the flood control rule curve would be evacu-

ated following the flood . Chart 24 illustrates the amounts of stored

water that should not he exceeded throughout the year , except during

the regulation of a flood .
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3—16 . Water ri g~h t s .  — Water is a valuable natural resource in

Umpqua River Basin and competition for the resource is best illustrated

by citing the various interests that have obtained water rights from the

State  of Oregon , and the to ta l s  for  the respective filings. On many

streams , the existing water rights exceed the minimum natural flows.

3—17. Water rights are of two types , consumptive and nonconsuniptive .

Consumptive r ights  include those for domestic water supply, water for

stock , irriga tion , pondage , municipal water supply, and industrial water

supply. Irrigation accounts for 45 percent of the existing nonconsumptive

water rights , which total 640 c.f.s. for the basin. Consumptive water

ri ghts  are about equall y d ivided between Umpqua River , North Umpqua

River , and South tjmpqua River. Nonconsumptive rights are those for

power genera t ion , m i n i n g ,  p o l l u t i o n  abatement , and fishery. Power water

rights accoun t for 93 pe rcen t  of the nonconsumptive rights , which total

4,272 c.f.s. for the basin. More than 90 percent of the power rights are

in the North llmpqua River drainage . The following tabulation summarizes

the unadjudicated water rights for the three areas as of 1 January 1958.
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Water  r i gh t s  in L . f . s .
Itt-n North South Basin

Umpq ua R. IJmnpqua R. Umpqua R. total

Consumptive r i g h t s :  177. 23 198.30 264 .93 640 .46

Domestic 5.23 2.30 11.24 18.77
Camp 0.84 1.25 0.02 2.11
Stock 0.08 0.03 0.21 0.32
Irrigation 84.57 29.88 173.52 287.97
Pondage 8. 03 6.38 30.41 44 .82
Munici pal 26.50 112 .00 l’., 19 152 . 69
Industr ia l  51.98 46. 46 35.34 133. 78

Nonconsumptive rights: 302.80 3,636.88 333.54 4,273.22

Power 302.80 3,575.65 33.67 3 ,912 .12
Mining --- 0.15 299.70 299.85
Fish — — —  61.08 0.17 61 .25

Total 480.03 3,835.18 598.47 4,913.68

3 — 1 8 .  ‘l ’ie ~ ’r e i s  a s e r i ous  need to improve’  t h i e  w a t e r supp l\ ’  i t )  t i r e ’ ‘~e e m e t l ,

tlmp qua drainage during tire ~‘ r i t  i c a l  low— f l o w  ir eo n t h i  s , eri c’ re lv to s r  t i si  v

ne’e-ds unde’ r p r e  ~.~-nt consumiept TV C and noncons t i t i ep t  iv .- r i  ~I e t  s . No de eneta li h e ’

s up p i y  is av a i  [a b l e  l e e r  fu t u r e ’  nee-ds , or c-v -n f o r  ~- oi i i t  p e e - - c u t  t i c e e t S . ~ e t c r

supp i i c - s are - so undependa bl e d u n n ’ . t f e e - senTinel - mein t in - t l e ; i t  t h e ’ s i  t r e e t  i o n

w i l l  c o n t i n u e -  to be i seriou s dot n rc-nt to  c l OVe l e ) p elec ’ f l t  of  I i s h e  l i f e

potential Cin ch to  m l i v  n i l  - t i n t  i o h  ba sin dove - I c ) ( l I lh’ fl t

3~~i ) . R t - 1 e ’ a s -~ - (em t j s it e - c v e’flhe a rmce - ree-Iit. — N e t t i i ~ i l  1 l ows i n  ~ o e e t h i

h l mpqua River during t h ee low— I low m o n t h s  c e  e curt iI (’ q I C t I t  te) stist - C i i i  I i - I c

Ii fe- . I- c-dc- ra I and St ~i t e ’  f I s o  i-v - e ~- t - n io  e erncu I’ t - e I , cv I n c  r o C i  s i l l  C t 1 0

1e ~~c f l o w s  and I owe- r liii the- w C Itc- r t c - i n e p t - c  e l  t r e e -  , it CLI ’ I n i t  I C i i  ~ t t ~~~l t’ e ’ l l i e ( i I S

f i sh I— u rn e on  (me ft- v t-I i t - I i i i  ‘ e t h r  I m mpqe ea RI ‘-er and its t i i  I m e e t , e  e I t s .

leconlep I i n h  t i e -i t re,sii It , t in ’ I -~ ep - rate r re of t h e ’  w , e  t r~ i n  c e l l  l !mpquv

m u st  not (-Xe ’ , - c - i  7 1 I .  , suinnite’ r I 1 edWS flflIs t ide- I tie i e i  s e !  1 0 app n I i s  i t  t -  I v

I r e



1 ,000 c.f.s. during critical months , and the increased flows must be of

a q u a l i t y  c o m p a t i b l e  with improvement of fish habitat. Those criteria

can be met with the proposed 480 ,000 acre- fee t  p ro j ec t .  By use of multip le—

level intake ports , as alread y described in paragraph 3—10 , water of

selected temperature would be released to meet fishlife needs. The re-

leases, and the release temperatures, which could be provided by the

recommended storage plan are shown in the following tabulation :

Fishery release!’ Fishery release!’
Month C.f.s. Temp.° F. Month c.f.s. Temp.° F.
January 350 41 July 950 54
February 350 43 August 950 55
March 350 44 September 800 53
Apri l  450 45 October 650 52
May 600 47 November 550 50
June 750 52 December 350 46

1/ Exclusive of additional releases ; made at the same temperature
but diverted from the stream to be used consumptively ,  for i r r igation
and muni c ipal and industrial water supply.

Alternative storage plans I and III would have provided July and August

releases of 800 c. f .s ., and 1,100 c.f.s., respectively, compared to 950

c.f.s. for the recommended p lan. Plan h a  would have provided flow s of

about the same magnitude as for Plan II , but at a hi gher  temperature and

with more frequen t and greater shortages because there would be no carry-

over storage available to supplement the flows in low runoff years. Plan

Ia would provide about the same flows as Plan I , but with approximately

75-percent shortages in the c r i t i c a l  low—flow years  and with temperatures

in September and October at least 5o F. higher than for Plan II.

3-20 . Releases as r ’ own above could have been pr ov ided in a l l  hut

3 of the 40 years studied , through the utilization of carryover storage

in the proposed 480,000-acre-foot project , in the 40 yearn studied ,
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there were’ 8 years in which  the  mu l t i p l e — u s e ’  s torage- w o u l d  not  hav e- been

adequate to provide th e’ min imum schedu l ed :e lease-s . In 6 of those 8 y e a r s

a l l , or almost a l l , of the- ca rryover  s to rage  would have been us~’d . In  3

of those 6 yea r s , shor tages  wou ld  have been e-xpe ’r ienc ed . In t I r e  3

deficient years , one year experienced a shortage of 12 percent , 1 y e a r

20 percent , and the largest deficiency was 23 percent in 1934.

3—2 1. Munici pal  and i n d u s t r i a l  wa te r  supp ly .  — The present water

rights for munici pal and industrial use are less than 30 c,f.s , Those-

demands would increase appreciabl y if a dependable water supp ly were

available. Included in the l)ays Creek p lans are provisions for

app rox imatel y 3,000 acre-feet of stored water for munici pal and industrial

use. The future demand for municipal and industrial water will grow as

the communities in the lower South Umpqua drainage develop .

3-22 . I r r i gation. - Days Creek Reservoir would provide approximately

15,000 acre-feet of stored water for irrigation . Based on studies made

in 1970 by the Bureau of Reclamation , that amount of storage would permit

i r r i ga t ion  of 5 , 160 acres of new land s, and wou ld provide a supp lemental

source of water for 4 , 100 addi t iona l  acres.  Those lands  are a l l  located

along South Umpqua River; approximately 30 percent of the lands are

located upstream from the mouth of Cow Creek .

3 — 2 3 .  I r r i g a t i o n  re leases  from D ays  Creek  R e s e r v o i r , shown in  the

following tabulation , include those amounts to be- supp li e d front storage

p l u s  a v a i l  i6 : c’ n a t u r a l  f l o w s  to I i i  I f i l l  demwnst re’atIe wa t e r  r i  g I t s  on Sou th i

timpqua R iv e r .

17
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St o r a _ ~e ’ ~ ;et e’r r i Ch t s  Iota 1

Ap r i l  S~c 1 I 90(1 1 , 7 4 ( 1
I , l 81) 1 , 301) 2,980

June- ? , 580 ,350 4,930
ju l y  4,430 -‘c ,400 8,830
August 3,780 3,62() 7,400
September 1 ,920 1 ,850 3,770

The above releases reflect the use  of r e tu rn  f lows  to s a t i s f y irrigation

needs . In years of water shortages , irrigation would share the available

supply with other conservation purposes to the same relative extent as it

would share in a full supp ly. In 1926, 1931 , and 1934, respectivel y, thcrc

would have seen 12- , 20— , and 23-percent reductions in irrigation diversions .

3-24. The above figures show that approximately one-half of the

irrigation requirements that would he supplied from South Umpqua River

would come from natural flow under existing water rights. Exercise of all

existing consumptive water rights during critical low-flow months would

take all 0 the natural flow in South Umpqua River. The program of the

Oregon State WTiter Resources Board , however , r equ i r e s  t h a t , when the

n a t u r a l  flow in South Umn qua River  recedes or is dep leted to 60 c.f.s.

at mouth of South Umpqua River , water rights granted after 1964 are

r e s t r i c t e d  from f u r t h e r  dep l e t i n g  the na tu ra l  f low.  Wate r  r ig h t s

g ran t ed  p r i o r  to 1964 would con t inue  to dep le te  the natural flow.

‘3-~ 5. Power. — Generation of hydroelectric powe r at l)ays Creek i s

not economical 1 y justi fle’o a t prese ’nt  powe r r a t e s ;  t h e r e f o r e’ , no p o w e r —

i~e’1ie ’ n ;e ti n i~ fac ilc ties ,ire proposed . A more detailed discussi on of the’
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decision to el iminate power as a p ro jec t  f u n c t i o n  is presented in the  main

report.

3-26. Effec tiveness of Days Creek for conservation. - Conserva t ion

functions to be served by the proposed Days Creek Lake are: fishery enhance-

ment , irrigation, municipal and industrial water supply, water quality

control , and recreation. Water released for fish would enhance the quality

of the water downstream from the project for all other conservation uses.

3-27. Plate 22 illustrates graph ical l y ,  for the recommended p lan , the

storage at the end of each month and the mean monthl y inflows and outfl ws

at the project over a 40-year period , 1926-1965. During 32 of the 40 years

studied , all conservation goals could have been fulfilled withou t drafting

the reservoir below the minimum flood control pool leve l . In the remain ing

8 years carryover conservation storage would have been needed to fulfill

the prescribed conservation goals. In 6 of the 8 y ears , the  need for

supp lemental water would have required drafting all or well into the lower

half of the carryover storage. In 3 of those years even t he  carryover

storage would not have been adequate to provide for all the conservation needs .

3-28. Reservoir  t empera tu re  s tud ie s  i n d i c a t e  tha t  the  maximum

temperature of the water released from Day s Creek Reservoir would seldom

exceed 5 50  F. The combinat ion of r e l ease  t e m p e r a t u r e s  and r a t e s  wou ld

insure  water  at the mou th of South Umpqua River cooler than 70° F. u n d e r

normal hydroloc’ic and climatic conditions.

3-29. The multi p le-use storage space of 260,000 acre-feet would have

filled in 30 of the 40 years studied . In years of average waler require- —

ments and a f u l l  reservoi r , t h e r e  w o u l d  be e x t r a  w a t e r  t o  be re le ’aseni  b e f o r e -

1 December. To provide a uniform annua l pattern of reservoir ciperat ion ,

and to insure a gradua l release of the extra storage in t h e

~



interest of downstream uses , a rule curve was developed , which is shown

on chart 24, that would lower the pool gradually starting in July ,  even

when the water was not needed to meet downstream conservation goals. By

stud ying p la te  22 one can be t te r  understand how this regulat ion a f f e c t s

the reservoir releases and pool levels.

40
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SECTION IV - DESIGN FLOODS

4-01 . General. - In p lanning and designing a storage project the

two most significant floods are: the spillway design flood , and the

standard project flood . Both floods would occur infrequently and since

streamfiow records are relat ively shor t , the hydrographs must be

theoretically derived .

4-02. The standard project flood , the smaller of the two floods,

would result from a sequence of maximum meteorological and hydrological

conditions that could reasonably be expec ted to occur over a watershed .

Those maximum meteorological and hydrologic values may be determined

from an anal ys is  of past  f lood-producing condit ions in and ad jacen t  to

the basin. This can be a time-consuming study; therefore , a simp l i f ied

and acceptable procedure for deriving the standard project storm has

been developed by the engineering profession . This latter approach

was used to derive the standard project flood for South Umpqua River at

Days Creek. Basically, the simp lified procedure is to use a percentage

of the sp i l lway desi gn s torm and snowmelt con t r ibu t ion. For Days Creek

the percentages were 50 percent  for  the storm por t ion  p lus  80 percent  of

the snowmelt .  This  50 percent  i s  w i t h i n  the  l imi t s  p r e s c r i b e d  by the

Office , Chief of Engineers.

4-03. The f u n c t i o n  of the  s t anda rd  p r o j e c t  f lood  i s  to provide  a

means of evaluating the  effectiveness of a storage project should tin’

maximum r e a s o n a b ly  c-xpe ’cted f l ood  p o t e n t i a l  of  th e- b a s i n  he- r e a l i z e - r i .

f l i t -  p r o j e c t  i t sel  f inna y or  may not be den  i ~‘. n r - i to c c r 1 t ro 1 -- e ne ’Ie  a I I oor!

more’ l i k e l y  no t .  I ’ c o n o n i i c s  u s u a l l y  d o not ~e n n t iI v b u i l d i n g  te e t h a t

$ in i gI n a d e g r e e  of c o n t r o l .
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— ~~ i c  - - p i 1 1 way  - nj  e~n I , c i c ei i n i so  cc en i I i : i n t  e l i  t I i

I r e ecd~r i I 1 1c sa f e t y  eu a - t o r :j c e -  p !~~c j e - c  t is 1 ! I \’ r )  V t d . r t  - etv is p a r t  i c —

t l h i n i l \  i~~~t ’O I~t i I i t  should the pro c-e l c & -  Of c o n s i d e  r a i u l c  Sj :~ e ’ ~i~~i2  l e c ; i t c :

e i y ’~ t r e~:nm I ron a ny  h i g h l y  d c - y e  lop i ’d  a t e~i n I l  i c i t  we n t  I d  he -~u T ’  i c - c t  to

d i s a s t r o u s  f l o o di n g  shou ld  the  dam f a i l .

4—05. The derivation of the flood is theoretical and involves

developi ng the  maximum probable  meteorolog i c a l  and hy d r o l o g i c  c o n d i t i o n s

that can occur , and converting those conditions into a flood by means

of a unit hydrograph. Much research has  been done in the  f i e l d  of

develop ing procedures for deriving probable maximum va lues  of preci pitation

for  s p e c i f i c  areas .  A probable  maximum s torm would be several  t imes

the maximum storm observed in a particular area .

4-06. The sp i l lw a y  design flood is used to size the  sp i l iw a y . This

particular flood should be passed through the storage reservoir without

encroaching on the freeboard. In some instancc’s the storage could effect

some regulation in the passage ’ of the f l ood . ‘Fine p rob l em could be

comp l i c a t e d  by the  pos s ib i  l i t v  t h a t  a ser ies  of s t o r m s m i g h t  occur t h a t

would result in a flood volume too large for t he  reservoir to effect a

r educ t ion  in the  peak i n f l o w .  T h e r e f o r e , it  is necessary t h a t  the

sp i l lw a y  have the  capacity to pass the ’ u n c o n t r o l l e d  sp i l lway  d e s i g n  f loo d .

This latter situation exists at Days ( reek on South t f m p q u a  R i v e r .

4 — 0 7 .  S tandard  p ro j ec t  f lood .  — The standard project flood for lays

Creek is the  p roduc t  of a 7 2 — h o u r  s torm f o l l o w i n g  a flood such as t hat  of

l) ecemb er  19 4 2 — J a n u a r y  1943. Tile a n t e c e d e n t  f l o o d  give’s tine effect of a

flOOd s e n t - n which is characteristic of tine l a r p t ’r  we’stenni Oregon f l o o d s .
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Snowielt comprised approximatel y one- th i rd  of the volume of the s tandard

project flood. Surface losses during the 72-hour , 19-inch , storm were

approximately 3.5 inches. The peak of the 6-hour unit hyd rograp h used

in the derivation of the flood was 19,200 c.f.s., or 29.7 c.f.s. per

square mile . It has a peak discharge of 111 ,700 c .f.s. and a volume of

approximatel y 650,000 acre-feet , see chart 25. The peak discharge is 1 .5

times the largest flood of record. The flood volume is more than twice

the storage a l located to flood regu la t ion .  A f lood rout ing shown on

chart 26 indicates that the flood could be reduced by 1)ays Creek Reservoir

to a maximum discharge of 95,000 c.f.s., a reduction of 16,700 c .f.s.

4-08. Sp i l lw ay design flood. - The sp illway design flood , see

chart 27, has a peak discharge of 290,000 c .f .s. and a volunne of more

than I million acne-feet , which corresponds to snore than 29 incIIe- s of

runoff in approximately a 6-day period . ‘I’he peak discharge is 3.9 t i m e s

the maximum f lood  of record and 2 .6 times the standard project flood peak .

S u r f a c e  losses were 1.80 inches during the 72-hour  storm , which r e f l e c t s

the effect of presaturated soil conditions at the  start of tile f l o o d .

A l l  aspects of the meteorological and hydrologic conditions , as w e l l  as

sequence of events , are tine optimum conceivable for gene rating a f l o o d .

4 — 0 9 .  The pro b a b l e  maxinnum s torm was d e r i v e d  from the’ Ilyelronne’te’eero-

log ical Report No. 43, “Probalule M ax in i num Preci pitation , Nor thwest st at e s ”

by th e E n v ir o n m e n t a l  S ci e n ce -  Se r v i c e ’s  Adn n i in i  s t r I t i e ) t l  of  t I n e ’  11 . 5 . \~e - , n t I n e ’ r

Bu r e a u .  From t h n a t  report t n~t s pc ,s nil ) 1 e - to  c -v a !  m a t  e’ hot hi tine ’ cc r o g r a p hi I c

and e’ o nv er g e ’l t e e -  n p t e I s  of a p r o b a b l e - max inm nnn storm I on t i n e -  c e l l  I i i  I i i lp(f l t i

Rive ’ r d r a i n a g e ’  t r i b u t a ry  to t i n e ’  )av~ ( c c c I’ W i i i i ~ i t e .  [ l i e ’  r a i n  p e C i  ~ie )il 01 1

4
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p r , ’ i r  I n I man  i t i l l  rn to  i- n ‘ n - -n  1 e .1 t o  24 r ,  t i c  l i e  and  h r  t ymi ’  I . i i  - - e S

‘~‘ j 1r ’ ni~n~~i mei i ~ — . d l l  ‘ — I n c u r  ~t l ~i i c t t f l 1  s \ : c-  cc ~~~ and ie W( I t i C l i c ’ ’— , rr’ s f ’ e’n t l V e  I ’ ,

‘ l i e ’ 7 2 — f .  ~c5 r 1 o c i i  u:n s. ~c ci -~in - c i i  I ii a t vp  I c :1 I St u c i i i  p I t  t i  ci i  in — - , i i  r

inc c~-me ’nts

4—1 (1 . [‘he ’ r e s i d ua l  p a t t e rn of t he  p r o b a b l e ’  m a x i m um storm wan on—

ve nted into a flood hvelrograp h by means  of a 6 -hou r u n i t  h \ ’ d ro gr a p h .

C h a r t  28 shows th e-  norma l and d e s i g n  6 — h o u r  u n i t  hy d r o g r a phs , w i t h  o t h e r

d e s c r i p t i v e  f e a t u r e’s of a unit hydrograp h . The ’ n o r m a l  6 — h o u r  u n i t  h y dro-

graph re’flects runoff conditions characteristic of the rainfall intern-

sitie ’s normall y experienced . ‘the design 6-hour unit hydrograp h represents

runoff characteristics of r a i n f a l l  amounts that would he experienced in a

probable maximum storm . Tile higher storm intensities result in a faster

concentration of runoff , because ’ of  t h e  i nnprov e el h y d r a u l i c  c o n d i t i o n s  of

t h e  s u r f a c e -  r u n o f f  and s m a l l e r  w a t e r  c o u r s e s  t h a t  f e e d  i n t o  t h e  n u m e r o u s

t r ib u t a r i e s . The d es i g n  p e ak  of t h e  6 — h o u r u n i t  hv d r o g r, ip h i s  28 , 800 c . f . s .

50 pe r c e n t  g r e a t e r  t h an  t h e ’  I l ) , 200—c. f. s . p e a k  of  th e -  norma l 6 — h o u r  m i n i  t

hve i  r r c c  r~ip I n

-‘c — i l . b lood  r o u t i n g s  w i t h  D ay s  Cr e e k Lake ’  i t  m i n i m m t n n  f l o o d  c o n t r o l

pool and itt liii I poo l , n e s p c ’c t i v el v  , a t  t i n e ’  s t a r t  of  t i n e ’  f l o o d  ar e  shown

on dna r t I . ‘rine’ re so I t ii a re  has  i c a l l v  ti n e- same’ . ~h ore’ won I d be no

app re-c i a b l e  r e d u c t i o n  in tine peak  outflow wi t ii tine’ pool a t  ii in i mum f I noel

contr ol l e’ve’l ~nt tine ’ start of tint ’ flood ; ther et’cr rc , the’ sp illw av was

dent gnc-d to di nc inn rge- tine’ pc’~nk i n ft OW :11 m ax i mum p0cc I c i t - V  i t  i o n , less t lie’

am o u n t  t h a t  c o u l d  he di  - c h a r g e d  t h r o u g h  t h e -  I I cu r l c oot  n-o h ‘n t  I e’t -~ . ‘ h i t ’

-i~~~I 1 l w ;nv w o u l d  in ,-iv(- ti nt ’ e npabi l i t ’  ‘I i i s ~ h i I r g n n l y  7O~~O0fl e ’ . f . n • at coc c i 



y

l i-vet l , 0 I (u feet. ‘inc sp i t  Iw ,tv s i t l ist ’ s t i ’ c ’ c ’  c - s l I d  I r ,  ‘ i t c h  w i t h  t h i c ’

maximum pool and f u l l  pool  a t  t i n  5 , I ’ f l c  I c  1 T e r n , 1 , 1 1  hr  I c ’ n - t  . S n i r e ’ h i a r i ’ c

storage was found to he ninee’onceun Ic’ , t l  ~s’ i t  1 c m  : ie ’ c c ’  nt s I cur t lit- max i must a r id

f u l l  pools being id entical.

4 — 1 2 , Wave a c t i o n .  — At  l a y s  i r e - c -k t i n e - I — pe r c e n t n ’sn~’ e- p i n t s  ride— n ip

was determined to be’ 3. 1 fe-ct on t h e  b u s  is 1c f comp ent ‘ i t  ions ma ch e’ in ae’cce rd—

ance with tine pre)cedures pr escribed in Em- i n n e r  ‘i’ e - c i n i i i e ’s i l l e t t e r  I I  1 0 — 2 — 8 ,

I-’r eeh oard  A l l o w a n c e s  f o r  Wave-s on R e - s e -  rvo i rs  , t c  d s n t  c d  I Au g u s t  1 i(( ~~~ In

compen t ing the’ i — p c ’  r cent  wave ’ he ig ht t a nd  r ide- — t ip ,  an  o~ e r I arid wi n d 5

of 35 miles per lnou  r I rots t lie ’  c - s i  s t  , ti ’e ’ d i  r e - c t  i o n  from wit i ci t  t lie ’ wind

won I ci have ttc hi  ow to p roeltic c wave’s a g a i n s t  t ine ’  f a c e  C c l  t lie- chant , was nisc ’d

ove r an eff ective fe t cii elf I. I mu l e n .  C h a r t  30 shows tile’ re- i ;nt i dunstl i p

be t wee n wind ve1ocit~’ and the significant and 1—perce’nt wave- hei ghts in—

c lud ing r i d e — u p  for Ds iv  s Cr c- c-k  Reservoir. i’he significant wave would be

exceeded 13 time ’s in a ser ie’ s c’c f l o t )  w ave’ s , wil e ’r e ’as the ’  I — p e r c e n t  wave- s

would be exce-edecl only once’ in  a s e r i e s  of 100 wave ’s . Protection fronn

tine 1—percent wave ’ prov i dc-s n l i i  gl ie r  de ’gnee- of sa f e t v  which is dc’s I r l n l ) l e ’

for  a h ig h e-nni hankn ne ’nt  ,is proposed for I)ays Cree’k.

4—13 . Free-l enarcl . — [n g i n c - e ’r  ‘c t~e’hn i c a l  l e t t e r I I  l O _ c _ 17 , date -e l

20 l-’e’bruary 1968 , spe’c f f 1  en  t h a t  e ’a r t i u q u a k e ’ s s i n e x u  le t  he’ cons i dereel in

estal el I su ing t i n e ’  fn c ’e ’h o ar d  for in s torage’  p ro  j c ’c t in spe c i ftc zone’s.

D ay s  ( ‘ r e e k  ei~n n n s i  te’ is locate d in a p o t e ’ n t  I ; i l  e ;n i - t h t c j u ; i k e  ‘ e l n e c - . ‘ ‘ I n c

c- ri t c’ r i i  sil I owand- c-  I n  r an e’nllbln flknln&’n t — t Vpe ’ cit  r ue  t d i r e ’  ~i t 1 a I I clod c r ’fl —

t r o t poo 1 ~
- I eva t 1 (111 p t u r n  ‘i p ’  rc ’ent c c l  t i n -  h e i i ’ l e t  cc i d ;nn  , c) 1 ( le~ m a x  I nnnnn nu

w~nt e-r surface’ p i n t s  th~’ e ’ t e n i ~r e - n n t  I ( i n t O  I I i s - c - l r r c , t  i- c l l e e r  5’,n ’,’ e- li e- i it in t ~‘h i t s  n - i  t l t ’ — n n p

‘4 5
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~~~~~~,-—- ~~~~~



l i t  i I I c ‘ci cit - c ‘ ‘ C  I I n t i l t  c c l  t i c ’ l i e ’  i g li  t c c  I I s u m  [ c i  I c c l ’ I i I I se t  t i c ’nnc rm t

t i t a t  i i i j t ~~~t t e  s u i t  t I m c c i i  - t n t  . ‘ ; i i - t  i r 1 c , i n k ~ ’ s h o c k . . \ t  i t \ ’ ci C r e e k  t l i i  5 ; n m n o u n u t s

t c c 7 , , I c ’ c ’t  . ‘ T i c  e c ’ii\ ’ e tlt 1 011 , 11 I r e - e - l r c c s t r c l  ca se d  c n p o m e  ie’ s i v c ’  i t t ’  h u t  p lus

r i d e - — u p  i s  I . I I C r  t w i n  cli i s  I c ’ c i s  t l i : n t m  t h e ’  m m n i n i m u i m e  5 I e ’ e - t  p t e ’ .ci c’ r i I lc ’eI  i’or

e’n ib , ’ n l lkml ic ’ n ’n t —  t ’,’p c’  i t  r n i e ’ t c n r c - s  . 4t l o i s  (:re ’e’k , max i innmmie f l o o d  c o n t r o l  1eoo l

snn ei  i i e a x i i m i n t m e e  p o o l  are  t I n e ’  - s t i f l e -  e’ i c - v a t  i on , I , 0 1 ( r  l e n t .  ‘i’ie i s Si  t e n a t i o n

c x i  s ts  b e c au s e -  t i m e ’  sp i i lw snc- is gat e- el  send the -  re- i s  no pi-ov i si on f o r  s t i r —

charge’ storage. I-or t h e -  p t t  r p o c s c -  o f  c - s t a b  I i s l e  i np  f r e e - b o a r d , m a x i m u m

c o n s e r v a t i o n  1)001 , e l c ’v a t i er n  I , I ) J I  I c - c t , was s u b s t i t u t e d  fo r  t h e  m a x i m u m

f l o o d  con t r o l  poo l  levc’ l . ‘ l i e ’  p r o h a l r  i I i tv of  t i n e  pool  b e i n g  a t  t h e  m a x i m u m

f l o o d  cont  no! pool  l e v e l s i n n u i t~n n n o t n c i l v  w i t h  an e a r t h q u a k e  is ve ry remote- ,

w i l e - r e - a s  , sax i titum con sc rva t l o n e  poei I woo l ci eec cur annua 11 v and cern Id prevail

l i v e - c  a per iod  of a month .  l l ow e ’v e- r , the ’ tee ost c r i t i c a l  of t h e  two c r i t e r i a

WOU Id be t h e’ m i n i m u m  5 f e e t  f o r  wave- ;nc t ion above’ n eaxi m et um flood control

pool . This p l;i ce - ci tine’ top of (lintel at elevation 1 ,031 feet.
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PERTINENT DATA

TOTAL ELEVATION , FEET ABOVE M.S.L.
STREAM ABOVE DRAINAGE

MOUTH AREA 
MAXIMUM MINIMUM T 50%

UMPQUA RIVER 4,560 9, 180 0 2, 170 1 ,650

NORTH UMPQUA R, 1,347 9,180 360 2,566 3,120 $0
SOUTH UMPQUA R. 1,762 6,780 360 2,521 1 ,840
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1 - GENERA L,

1-01. ~~~~~~~ Characteris tics. ‘l’he Umpqua River Basi n , aI tIl (lug li

having a length of only abou t. 115 miles , extends through f ive dts t i fl c t

phys iographic divis ions presenting great contrasts in topography, Is elIl ogy ,

S and soi ls  (P l a t e  1) . Eng ineer ing problems r e l1 it c d  to dam c o n s t r u c t i o n  ~n-

varied according ly. From east to west major elements of tile dra i nage

sys tem pass from the  h i g h Cascades success ive l y throug h t h e  W e s t e r n

Cascades , Kiama th M o u n t a i n s  and Coast Range , and terminate in tile narrow

Coasta l P l a i n .  The ‘Ii 11cr Dams i te is in the K lama tIl  M o u n t a i n s  b u t  t h e

reservoir  is largel y in the Western Cascades.  ‘ t I le  Days Creek Dams i te

and reservoir are located in the Kian iath  Moun ta in s . T h e  h igh Cascades

arc comprised of a narrow p lateau formed by a series l I t  basaltic and

b a s a l t i c  andes i te  s h i e l d  volcanoes and assorted volcanic forms . Dissec-

tion is highl y variab le but overall is not wei1 developed and sil l I l e’ s I ll

~ O and less arc c ommon . Wea the r ing  i s  usua l ly  S I i  g i l t  W~ t hi so l  I ~ongm i n h v

being comprised of sand or v o l c a n i c  a s h .  T h e  W e s t e r n  C , i s c , i d i ~-i ,i re Coin —

pri sed of a series oi part ly a I t ere lh pyrec  las  t i c s  vol can i c sot i  imei t  ( S

and lava  f l o w s . This part of the ranGE’ is (IC
~’l ) l y d isIst - L -t cd w i  ( h i  I I . I r l ’ I ) W

St  ream valleys so para t ed by shiti rp r t O  ~~- . S 111 1 0;; ~ f 0° t I  
I p0 

I C  -

confluon and the vat icys I r equent  l y show i’I ’ U U I L I O t  S o l  t i n  b r , i i  i g i i i ’ t -  S I  i c , I C

1 t’ve I;; wh i cli ap lly , I r as d i  s con t  i I H i O l I S  bt .’ i t c l t i ’ ; ,  - I I t  t I l l ’  W I S  I c I ’ t 1  L I I t  ( I I  t i l t ’

I4es Ii’ I’ ll (.,‘is 1 , 1 (II’S ; va 1 I ( ‘ V ,- ; , I I - I ’ ~~1 I I t t  and S I IlpE’ - lit 5 1 0 ’ . 1 0 1 1 1  i~-~I . lot . t I lo r i

C — I i-i I — /.‘
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frequentl y is deep and intense and swellin g volcanic clays are common.

‘l’he K i a m at h  M o u n t a i n s  are c h a r a c t e r i z e d  by advanced d i s sec t ion , rugge d

topography , ove r s teepe ned s I opes , narrow r id ges and deep canyons . Wea t it er -

ing is high ly variable acc ording to rock type and intensity of fracturing .

Inte nse weathering is usuall y shallow with staining of joints extending

to considerable depth. t h e Elamathi Mountains are formed of pre-tertiary

sedimentary , i gneous and metamorp h i c  rocks . Reg iona l l y the moun ta in s  are

comprised of a t h i c k  s e r i e s  of sed imen ta ry  and vo lcan ic  rocks which  have

been intruded by batholit it-si zed granitic intrusives producing regiona l

me tamorph i s m  and i n t e n s e  f o l d i n g  and f a u l t i n g  of the affected units.

Locall y the units may vary front slig htl y altered sediments to complete

alteration to schist or gneiss. Bodies of serpentine or serpentine -

alteration have produced weak rock zones subject to frequent slide-

failures. ‘the Kiam athi Mountains feature genera l northeast trending

structures with beds or flows frequently tilted at extreme ly h igh angles.

‘l’he Coast Range genera l. ly features e leva ti otis of 1 ,500 feet and less with

well developed dissection . Ilowever , topogra phy in t h e eastern part of

the  Coast  Range f e a t u r es  e l e v a t i o n s  of 2 ,000-3 ,000 feet and a genera l

c o n f i g u r a t i o n  s i m i l a r  to the Wes te rn  Cascades . T h e  Coast  Range consists

mainl y of tertiary sandstones , siltstones , niudstones and basic volcanics.

W e a t h e r i n g  in much of the Coast  Range is intense and deep. Tu e Coastal

P l a i n  is a narrow d i s c o n t i n u o u s  s t r i p  that fringe s th ie western edge of

the  COast . Range f e a t u r i n g  low s l o p e s , m a r i n e  t e r r ace  r emn an t s  and

drowned v a t  Icy  m o u t h s .  On l y a very m i n o r  p a r t  I II t h e t ’m p qua  Basin is

in t he  Coas ta l  P l a i n .

C - 2 R 1 - 1 2
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II - DAYS CREEK DAMSITE

2-01. Reservoir Geology. The DayS Creek Damsite is located in

the northeas tern part of the Kiamath Mounta ins  but the reservoir w i l l

extend eastward to the margin of the Western Cascades . The South

Umpqua River and many of the major tributaries head in the Western

Cascades . The reservoir area is underlain by upturned metamorphic

rocks with some areas of related granitic intrusives present in the

upper part of the reservoir. The metamorphic rocks include meta-

igneous greenstone and serpentine , schist , gne iss , and meta-sedimentary

slaty siltstone w i t h  some interbeds of silicified sandstone and con-

glomerate . The metamorphic rocks have been folded , sheared and

faulted and have a northeast regiona l strike . Dip of the beds is

predomina te ly sou theas t  a t  700 to near vertical but in p laces the dip

is to the n o r t h wes t  a t  s i m i l a r  ang les. Some rock types , p a r t i c u l a r l y

serpentine , have been intensive ly sheared resulting in very weak rock

conditions with major slides common . Attitude of joints and faults

is variable but both commonly have a northeast strike and a di p south-

east at 300 to 600.

2—02 . Exp l o r a t i o n .  Four NX core drill holes totalling 387 L. h” .

were dril l ed ‘I t  t I l e  d a m s i t e .  (See Plau’s 2 , 3 and 5.) OI l— I , 2 and 4

were (In 1 led along a proposed axis to determine foundation conditi ons ,

excavation l)rohlems and grouting requirements. Ott— i was thril l ed to

S 
determine I ounda t i o n  cot id it i ons ilcar t Ito proposed s p i I I Wily area on

the r ig h i t  a b u t m en t  . Water j res~~~~’ tests were made of bedrock por-

tions of the b o r i n g s . W a t e r  pros su r e  It ; ; Is rosu I ts tire piven in

S I. — i
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Plate 5 in the right hand log column as cubic fee t p”c minute at sped-

tied pounds per square inch . Figures shown in p a r e n t h e s i s  are “K ”

values in feet per minute x l0~~ . Asterisks refer to special water

test ing procedures , either maintained head or water drop tests , as

no ted at the bottom of the log. Formulation as shown on the logs as

unit weights represents specific gravities. l’o obtain unit weight

m u l t i p ly the s p e c i f i c  g r av i t y  by 62 .3 .  M a t e r i a l s  i n v e s t i g a t i o n s  in-

clude excavation of nine backhoe pits (see Plates 6 and 7). Eight

p i t s  were dug in r iver  deposi ts  a t  areas 11 and I V , 0 .5 and 3 .0 mi les

upstream from the damsite to determine quantity and suitability of

these ma te r i a l s  fo r  use as embankment gravel . One p i t  was excavated

in aa old s l ide  debris  area on the l e f t  abutment  ups t r eam f rom the

dam axis to determine the suitability of the material for impervious

core . Surface  examinat ion  was made of 17 grave l borrow areas border-

ing the r iver  be tween the damsit e  and Co rn Creek about  11 mi les u p s t r e a m .

Sur face  examina t ion  was also made of two rock prospec t s  and one area

of pos s ib l e  random rock embankment m a t e r i a l  (see P l a t e  8) .

2-03 . S i t e  Geology. The s i t e  f e a t u r e s  a s t e e p  l e f t  a b u t m e n t ,

a 1 , 200 f o o t  w ide , gen t l y - s l o p i n g  va l ley f l o o r  and a moderate l y sloping

r i g h t  abu tment  (see P l a t e s  2 and 3 ) .  l’Iie c h a n n e l  of the  So u t h  llmpqua

River  is about 100 f e e t  w ide  and is e n t r e n c h e d  i n  b e d r o c k .  ‘the s i t e

area is u n d e r l a i n  p r i m a r i l y by m e t a — i gneous gr t ’ensto ne . Vt t w & ’ ;i th cred

rock is gray-green , f i n e  to med i u m — g r a i  nod anti h a r d .  I h e r o  tire many

o lose ly spaced f r a c t u r e s  and ex t ens i  Vi’ c rushed  or sheared zones.

‘Ihrce main joint S e t S  arc evident: N40° — 70°E wi th i 30° — 60° d i p

C —



r—
~
-— - ‘ - - -— -

~~~~~~~~

-- -

~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 5 - .  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - . .  ‘-‘: ‘--

~~~=~~~~ 
-~~-“ ‘ . 

-I ’

southeast; N40° - 70° with 70° - 90° dip southeast and northwest; and

N b 0  - 200 with near vertical dir Explora t ion along the proposed axis

indicates that weathering dep th genera l ly ranges up to 30 fee t on the

abutments and up to 15 feet in the valley section. In th e sp i l lway

area in the r ight abu tment weathering ranges up to 40 feet in depth.

Unconsolidated material over bedrock in the abutment and spiliway

areas include 0-5 feet of slopewash and talus over 0-6 feet of decom-

posed rock . In the valley Section 0—4 feet of alluvium and 0-5 fee t

of decomposed rock arc found overly ing bedrock. Water pressure tests

indicate bedrock is relatively tight be low 26 feet in depth on the

left abutment , below 16 feet in the valley section and below 30 f ee t

on the righ t abu tment .  Exp l o r a t i o n  ind ica tes  t ha t  groundwater will

not present major excavation problems . Rock in the spillway area is

intensely fractured to at least 932 feet elevation ( the  full 149 t oo t

depth of Dl1—3Z) but is comparatively tight in the water pressure tests

below 1040 fee t e l e v a t i o n  ( t h e 39 foo t  d e p t h ) .  See (‘late 5.

2-04. Slope Stability Problems. One large o l d  l a n d s l i d e  arc ;~ i s

b o a  ted jus t upstream from the s i Ic on the  l e f t  s i  di’ ol t he  v;i 1 h e y  and

a second less well defined unstable area is l ocated  ih ownst r cam on t h e

left. side of the va I Icy (see P late 2) . Additiona l inves L i  ga I ion  ot

these areas w i l l  be requi  red , particular l y in respect ( I -  re Ioca t ion

of the  coun ty  road on t I l t ’  h e f t  ;ibutme n t . I l iv i ’ sI i g;i I i i  ins  t h i t i s  I .l r

have not i n c l u d e d  G E l l o g i c  stud ie s or e’xp io r a t i on  si ’ ’ ’ i i i t i  I l y di rotted

s i t  rc locat , ion routes  and p rob I t ilts • Et ’ I I  ‘ i 1 l l , i ~ s sance  and  i~h i t i  t ‘150 1  I I 1 ~~~ I C

s tud  it ’ s of t h e  r est ’ r voi  i .lre;l hid i c i t  t ’S I h i t  5 I t 1 i ~ S I  ali t I i I v  i s ;

C — 5
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p r im a r i  ly t h e p e n d en t  tI IsCOil Lhie  atig ic a t  wi i i c i t  t l i e  v a t  I t -v  c r s ’ss~’s t u e

reg iona l northeast strike and upon t h e  d i s t r i b u t i o n  s sl weak s e r p e n t i n e

un i ts. h it; reservoir will traverse a broad section ol the upturned

metamorphic sequence and i t  i s  p robab le  t h a t  s l i d e s  w i l l  be a m a j o r

p r o b l e m  in  road r e l o c a t i o n.

2-05. Materials. a. Grave l. Seventeen grave l areas , upstream

from the dam axis were evaluated by surface observation and driller ’s

logs of water wells. Areas 11 and IV were subsequently explore d with

a backhoe to provide information for quantity estimates and suitability

of ma t e r i a l s .  Areas 1 th rough V , located within three miles of the

damsite , are estimated to contain about 7,000,000 cubic yards of gravel

and 2 ,000 ,000 cubic yards of sand capp ing  the g rave l .  Based upon dep t h s

and areas indicated by exp loration , the grave l volume in  t h e reservoir

wi t h i n  eleve n m i l e s  of t i le  d am s i te  i s  e s t i m a t e d  ,t t  10 ,600,000 cubic

yards (see Plates Ii antI 7).

b. Rock.  Based upon surface examination of t h e  Sect ion 16 Rock

Prospect i t  is  e s t i mated t h a t abou t  12 , 000 ,000 c u b i c  yards of rock is

a v a i l a b l e  above e l e v a t i o n  850. Surface exam ination of t h e  Si-ct i on  21

R o c k  Fros ile  et i n d i c at e s  t h a t  ab o u t  9 , 000 , 000 c u b i c  y a l ’IIs- i  s i  rock is

iva I lab to above ci eva t. i on 10 ‘i i ’  s - ~ Plato 8) . Rock at bo t l i  pros pee Is

I s ,i line ‘ 1  mi d i u m — gr ; i  j ut’ d me ta—i gneous greens I one w I hi sonic sca t  I.e rod

s t r i l l c ,& ’ r s  11!  serpentine . ~I l; ; t o l  t h e  rock i s  ha rd , : G r ; i y — P I ’ ccn and

c i  st lv 10 i u ted . A dd i t  i ona I ran hom rock pro ;;  pee t s  t i p s  I ream f r o m  t h e

st i f l t S  i I t  wi re eva I i i t i t ~~tl b y su n l a t - t’ exant in at i o n .  Ot s’ add it ion~i I prospec t

I o i l  ted J ,000 loo t u p s t  ream on t i l e  It’ I I s i  di ’ o f  t h e  V I I  icy is :1 r ot k

C — i i
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terrace with varying types and thicknesses of overburden . Quantities

here are estimated a t  about 5,000,000 cubic yards . A second prospect

south of Area IV (see Plate 6) is appa rentl y simi l ar  to  t h e  f i r s t  ari a

but greate r in size. A third possible prospect for random rock is an

alluvial fan in tu e valley east of grave l borrow area V. A ll  of t h e

potential rock sources w i l l  require exp loration to conhin it quality

and quantity .

c. Impervious Borrow. Prel~ minary i n v e s t i g a t i o n  was made of

severa l p o t e n t i a l  sources  f o r  im p e r v i o u s  bor row . ‘the old si j ilt ’ a r t - a

ups t r eam on the l e f t  a b u t m e n t  was exp  t o n e d  wi  t h l  one b a c k i i o e  p i t  t i t t i

s u r f a c e  c ’xamina t i on  (see P l a t e s  6 and 7) . it is e st i m a t e d  th i ; i t ( l ie

bac khoe p i t  is r e p r e s e n L a t i ve  of a 25 acre area  and tha t t h e top I S

f e e t  conta ins  500 , 000 c u b i c  yards  of m a t e r i a l  . The t o t a l  volume in

the old slide area may app roach  10 , 000 , 000 c u b i c  ya rds , a s u b s t a n t i a l

part of which will 1irobabl y be classed as impervious . ‘l’he second

s l i d e  area , loca ted  downstream from the dan is ile  on t h e  l e f t  a b u t m e n t ,

also may be suitable for impervious borrow . Other possible sources

i n c l u d e  the deep l y wea thered  rock m a t e r i a l  t h a t  o v e r lie s  the t i i r e e

random rockfi ll prospects and th e thick deposits of weathe red river

grave l on the sides of t h e valley upstream from tu e site . All potential

areas mentioned will require exp loration and testing to establish

quality and quantity.

2—06 . Turbidity . No special studies of c o l l o i d a l  suspens i on type

t u r b i d i t y  have been made in  the  i)ays Crce k Rose rvo i r and dra I nage

bas in a reas , howeve r , t hese sI  tid i t ’s  w i  I I be mad e i i ’  I, lie near  ( i t t  ii ri

— B 1 — 1 2
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[he Days Creek Reservoir will lie within an area of metamorphic rock 
S

a;~d insitu soils which are relative ly low in colloida l materials. 
S

1he d r a i n a g e  b a s i n  above Dompier  Creek is a lmost  e n t i r e ly composed

of p y r o c i a s t i c  m a t e r i a l s  of the  Wes te rn  Cascade Mounta ins  which are

characterized by deep weathering and the f o r m a t i o n  of c l ays .  This

area has many uns table slopes and soil which erodes easil y .  The

pyroclastic materials of the uppe r drainage basin could be a source

of colloida l material which could be transported into the reservoir.

h owever , the existence in the reservoir area and the drainage basin

of m a t e r i a l s  from w h i c h  s i l t s  or c o l l o i d a l  t u r b i d i t y  cou ld  be der ived

does not  e s t a b l i s h  as a f a c t  t h a t  reservoi r  t u r b i d i t y  would r e su l t .

Of the eLeven reservoirs built by the Corps of Engineers in the

adjacent Willamette River Basin , only one reservoir has suffered

t h a t  coincidence of natura l and man-produced factors which resulted

in a turbid condition. The contro l of excavations in the dra i nage

basin , the des ign of outlet works , and the proper management of

rese rvo i r  o p e r a t i o n  can prevent  a d e l e t e r i o u s  turbid condition in

the reservoir from those causes.

Studies of all the factors relatit~6 to producing a unsatisfactory

reservoir condition should be made .

2-07. Othe r  Design Considerations. a. Fmbankment. The f~-u~ da-

t ion for t h e embankment is sli ghtl y weathered to tinweathiered rock.

See P l a t e  5 f o r  logs and p h o t o g r a p hs of d r i l l  co res .  l’he 1 i m i t e d

C - 8 R 3—72
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exp lorations and reconnaissance reveal th at th e stri pp ing depth of

overburden and alluv ium to embankment foundation rock ranges from zero

to eleven feet; five feet on the left abutment , little excavation in

t h e river section , eight fee t in th e valley section and eleven feet on

t h e right abutment.

b . Core . ‘ihe core foundation will require excavation to grout-

able rock. See Plate 5 for logs and photograp h s of drill cores . Explor-

a t i o n  i n d i c a t e s  the  s t r i p p i n g  dep t h  fo r  t h e  core founda t ion  ranges from

zero  to 2 7  feeL ; 26 feet on the left abutment , no excavation on th e

river section , 16 fee t  in the valley section and 27 feet on t h e  r i g h t

ab u t m e n t .

c. Foundation Trea tment and Groutin.~~ Water pressure test data ,

from the four exp lora tory dri l l  holes , indicates the base of cement

groutable rock at 26 f e e t  on the l e f t  abu tmen t , 16 fee t  in t h e  v a l l e y

section and 40 feet on th e right abutment. A 0.2 cubic foot per minute

w a t e r  f l ow at  any pressure  was used as a bas ic  guide to determine th e

cement groutabi lity of the rock. To provide a conservative grout cur-

Lain estima te , the grouting cost estimate was made using a standard

sp lit stage grouting sys tem with depth of grout holes up to 60 feet.

(See Exhibit 1.)

d . Sp iliway . The preliminary des ign places the spiliway on the

right abu tment near Dll-3Z. ‘rhe drill ho le information indicates the

rock in this area is close ly fractured and crushed t o  149 lee t , t in-

depth of the boring . The rock is unweathered below 37 Iet ’t .  liii’

permeability is low , as indicated by water pressure li sts , ( ‘ C U l l  t h l S S U l ~~5 ’

— 9 0 I —  ~2 
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there is much core loss and short cores due to the close fractured

and crushed condition of the rock.

The old sLide debris area on the left abutment upstream from the

dam axis and the area of deep overburden downstream from the dam axis

appear to preclude founding the sp illway on the left abutment .

e. Regulating Works. Foundation conditions appear favorable for

use of a cu t—and-cover  r egu la t ing  ou t le t in the r iver  s e c t i o n .  A

d ive r s ion  tunne l and regu la t ing  work appears feasible in the right abut-

ment but not in the left abutment due to the previously mentioned slide

areas present both upstream and downstream in the portal areas .

I l l - TILLER DAM SITE

3-01. Reservoir Geology. The Tiller Damsite is located at the

n o r t h e a s t e r n  margin of the Klamath Mounta ins  bu t  the reservoi r  would

be large ly in the Western Cascades . The s i t e  is under l a in  by meta-

morp hics but the reservoir area will be almost entire ly in volcanic

rocks of the Western Cascades. The contac t  between the me tamorph ic s

and the volcanics  is about  one-hal f  mi le n o r t h e a s t  of the s i t e  and is

marked by massive slides more than one mi le wide in the volcanics on

the south side of the South Umpqua Rive r and up Dompier Creek which

enters from the n o r t h . The v o l c a n i c  rocks i n c l u d e  mass ive  lap i l l i

t u f f  and brecc ia  w i t h  b a s a l t  and andesi  I.e flows . Pumic e  d e p o s i t s

are found on some parts of th e valley floor and terraces.

3-02. Exp loration. Three NX core holes totalling 378 L . F . h ave

been drilled at the dams i te (see Plates 9, 10 and II). All three

ho tes were d r i l l e d  on the r ig hi t  abu tment , 011—3 1 ot ’a tcd  on the lower

c - b
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slopes onl y sl ightly above the valley floor. Wa ter pressure tests

were made of bedrock sections of the holes . Two test pits were made

to obtain samp les in a grave l prospect 7,000 feet upstream from the

site .

3—03 . Site Geol.~~~~ ‘Ihe valley at the site is fairly synunetrical

(see Plate 9). The left ~ utment slopes at about 40° and the rig h t

abutment slopes at about 35O~ Tite valley section is approximately

150 feet wide  and cons i s t s  of a 100 foot terrace and a 50-foo t-wide

entrenched channel. ‘[lie site is located in a 2 to 4 mile wide belt

of highl y metamorphosed rocks , primaril y schist and gneiss . This

bel t, trends generally north paralleling a intrusive granitic mass

to t h e  w e s t .  ‘lhi e  banding or schistosity strikes northeast with a dip

gene rall y vary ing from 450 to 850 to t h e  s o ut h ie a s t .  ‘[lie rock i s  c lose ly

jointed with major joint sets north east and northwest inclined at very

h i g h ang les. Weathering except for staining of joints , is usuall y

r e s t r i c t e d  to t u e  upper  few fee t of bedrock a t  the s i t e .  W a t e r  t e s t s

sh iow 011-1 and Dut - 3  to be compara t i ve ly open w i t h  s u b s t a n t i a l  w a t e r

takes in most  s ec t i ons  of t h e  h o l e s . h owever , th is may be due la rge l y

to a few opeii joints. 011—2 is moderately t ight thie entire depth.

3-04 . L a n d s l i d e  Prob lems .  A l t h o u g h minor  s l i d e  areas  are foun d

on b o t h  a b u t m e n t s  u p s t r e a m  f rom t h e  s i t e  wi (hi  in  a few h undred  feet

these are not expected to present significant problems . An area  up-

s t ream 1/2  mi  I i  to 1—1/2 miles however , cont;l ins a massive old s ii di-

on t lie Ic I t s ide and a na Jon re con t s ii di’ in  the l)omp icr C i i i’ k c any oii

oi i  t he  r i g h t s ide - . I 5 0 5 0  p r e s e nt  ma jo r  p r ob  loins r e b a t i n g  to  road

— I I  
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r e lo c a t ion s . Ihe slide on Domp ic-r Creek h as had at least two major

f a i l u re s w i t h in  r ecen t  years  , i n v o l v i n g  an area of sore th an s ) l 1 C squa re

mi le. ‘l ’hi is has p e r i o d i c a l ly damme d Dumpie r  C r o c k  fo rmin g  a small  l a k e .

Additional investigation and study will be required prior to construc-

lion to determine the effect of reservoir saturation and drawdown on

t h i s  s l i d e  and on the mass ive  old s l i d e  area on t h e  s o u t h  s ide  of the

. 

South timpqua River. A brief reconnaissance ol the proposed reservoir

margins also noted numerous other potential slope stability problems .

3-05 . Turbidit y . No special studies of colloidal suspension type

turbidity have been made in the Tiller Reservoir area . ‘Fhie reservoir

area is almos t entire ly in the Western Cascades wh ich are c h a r a c t e r i z e d

by deep weathering and the formation of clays . This has produced 2

widespread unstable slope conditions in the reservoir area. Wave action

- ombined with effects of saturation and drawdown can be exp ccted to

accelerate slide activity and aiid to both t h e turbidity carried by

spring run-oft and any colloidal suspension typ.- turbidi t y which mi ght I
occur .

3 — 0 0 . Mate r i a l s .  Onl y a b r i e f  r e con n a l s s i i s c e  h a s  I n t o  made of

p o s s i b l e  m a t e r i a l s  sources f u r  t h i s  s i t e . ‘Jne ma ~or g r a v e l  deposit

was l o c a t e d  compr  s i n g  a t c r r ; I c o  on lie r i g h t  h s , i i i k  s t a r t i n g  7 ,000 f e e t

• ups t ream from t h e  axis . ‘[he to rracc’ is abo u t 7 , 000 f e e t  long  and is

00 to I , 100 feet wide . Exposures a l o n g  th e  r i v e r b a n k  are of si l t y

sandy grave 1 . t h e  grav~- s are  ta rd , I r e s h i  r o u n d e d  , inos t lv  4 — m d l

m i n u s , h u t  w i t h  c o b b l e s  U~~ t~~ 12 i n c h e s . ‘ t h e  [m t ’s i t t ’  nonp l a s t i ~ - .

A t i i I c k i i & ’  S i s  I m i tre  t h a n  10 Ito t and 5 t s i t , a 1 s f  2 . s m i l l  on cub  i c vs i ths

—
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is estimated for the deposit. It is expected that impervious fill can

be obtained from a h ig h flat 700 fee t above the river on the righ t side

or from the old landslide area a mile upstream on the left bank .

3-07. Other Design Considerations. Site foundation conditions

are suitable for the construction of either a concre te or embankment-

type dam . Overburden depths are shallow along the axis with maximum

d ep t h  less than 10 feet. Extensive areas with no overburden are present

in tIle axis area and weathering is sli ght. Close ly jointed , inflated

rock extends  to about  30 f ee t  d e p t h  on the  a b u t m e n t s  and to less t I t an

10 f e e t  in the v a l l e y  sec t ion . ‘[he s i t e  topograp h y is not  f a v o r a b l e

it ir  c o n s t r u c t i o n  of a s i d e - c h a n n el sp i l l w a y . C o n s t r u c t i o n  of an embank-

ment-type dam would  r e q u i r e  s t r i p p i n g  to groutable rock in t he  core a rea .

T h i s  will be from 0 to 10 le~ t i n  m o s t  iii the core area but w i l l  r ;i i l cc -

up to a maximum of more than 30 feet l o c al l y i n  t h e  a b u t m e n t  a r i a s .  S

Except for the uppe r 5 to 30 l e t ’  t , wa ter takes are variabl e and  in

genera l not excessive . Based on th is limited exploration , a basic S

s ing le l ine  g rou t  c u r t a i n  W i t i i  p r i m a r y , s e c o nd a r y  , and  t o r t  is  ry b t o  h i ’;;

spaced 20 , 10 and 5 fee t ant i e xt e n d i  ng i n  d e p t h  to ; i l n s u t  2 / 3  of dam

h i c i  gh t  , sh o u ld  be a d e q u a t e .

I V  — S UMMARY

~— Ol . l) iys Creek l) ;i ;is I t u .  a .  h - ’ounda t t o t s  ~- ssu d it h ills and t ’t h i c- r

S i t e  cons id e ra t i o n s  a re  i , s v s r a b lt’ f i s t ’  c o n s t r u c t  ion  o l  au  t ’ s u i ’ . IliiO~; t - 5 l t  — t V j s t ’

dam a t  the  p r o p o s e d  s i  t e .

b . liii- s it e I s s i l l  s ib  h e  I or usc ’ of  c i t  t — i n t l  c~~ve r c~~i i ; ;  I r ue - I I oIl f o r

thie reg tita ti n ;; s i l t  l e t  intl ( l i t -  0 vo l’ s i o n  c o n d u i t . ‘ s l i ; ; t  l ’l l c t i o n  o f  a

C — I I
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(SI I V e rs  i on tu i lne  I in  the  r i ghi t ab ti t m en t  a 1 SO a p p e a rs fo as  ib  1 e

C . t h e  r i g h t  a b u t m e n t  a p p e a r s  su i  t ab l e ;  fo r  c o n s t r u c t  ion  of a s i d u —

e’h ianne  1 sti i 1 lw5 i y

d. Adequa te grave l , rock , filter material and impervious core

m a t i n a l  f o r  c o n s t r u ct i o n  of an e m b a n k m e n t — t y p e  dam ir e  i n d i c a t e d  in  t i t i ’

site and reservoir area.

e. R e l o c a t i o n  of S t a t e  h h i g hi way 227  and of the  B ea ls  Creek Road

w i l l  be r e q u i r e d .  S l i d e  areas both  u p s t r e a m  and downs t r eam of the left

abu tmen t  present  d i f f i c u l t  r e l o c a t i o n  prob l ems . Local , s m a l l  s c a l e

slide prob lems can be expected along route 227 t h r o u g h o u t  the  l e n g th  of

t h e reservoir.

f .  ‘l’he r e se rvo i r  w i l l  be loca ted  e n t i r e ly in an area u n d e r l a i n  by

rock u n i t s  wI t ichi u s u a l l y have a ve ry  s h a l l ow  cove r o f  soc  I and weathered

rock.

‘I i  11cr l)anis ito  • a. h- ’o u n da t i o n  cond i t ions  a re  f a vor a b l e  f o r

cons t ruc I. ion  of ci t i ter  a coric cc t i  dam or an en t b an km e u  t — t y p e  dam a t  t h e

5 i t e .

h . ~‘O l ; -”  is te foundation cond i t i~~rts ir e  i n d I c a t e d  f o r  cons t r u c t  i o n

of a d i v e r s i o n  tunne l iii  i-i titer abut inenL

c .  S i t e  t o p o g r a p h y is  n o t  [ a v o r , t h i l c  f i r  c o n s t r u c t  i o n  o1 a s i d c —

c hia nn e- I P II WsIy

d . L i n t i t~’ch r i ’ c on ns l  j S S , I I t c i  I i tch i t ’ l l  i - c  t l i ; i  t ma l t , i’ s a I s I s i t ’  a e s~ l t c  r e t t’

s h i ll; or t ’n i i t s i i i k m o t t  t — t y p e  d sun p i’ s i s . ib  I y s i l l  h e  oh t s i  I i t ’d i n  t h i ~ - l e s t ’  r vt )  I t ’  l i t - S .

S . Re l o c a l  i o n  I hAS ~01 .ihnsve t h e  ;; I L i ’ w o u l d  hi’ l i - q i l i  roil . ‘l h i i s

will h I  p r t ’s i ’ li  t ex t  reuse I y c l i  I I c- t i  I I a t . i b  I i i  t v p r i s h  I t illS I i i  t i n -  l ) t l u l p i  I i

— I L ,
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sl ide area , one mi le upstream , as well as in numerous other uns tabl e

areas along the reservoir.

f. The reservoir would be located almost entire ly in an area

underla in by deep ly weathìered volcanic rocks of the W e s t e r n  Cascades .

The so i l  cove r u s u a l ly is deep and c onmionl y i n c l u d e s  c l ay .

C — I S
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SECTION 1 - GENERA L

1. RE C REATION RESOURCES

Outdoor recreation pursuits in the Umpqua River Basin cover a wide
range of activities including boating , swimming , hunting , fishing, sight-
seeing , hiking , water skiing , camping , and picnicking. Existing recrea-
tion facilities in the area are receiving heavy usage and additional parks
will be required to meet the demand . The Oregon State Parks system ,
Doug las County , U, S. Forest Service , Bureau of Land Management , private
organizations , and various cities operate public parks within the basin.

2. THE PROJECT AND ViCINITY

a. The Sou th Umpqua River is located within a scenic valley in south-
west Oregon. The river originates high in the Cascade Range and merges
with North Umpqua River about 10 miles downstream from Roseburg , Oregon.
The proposed Days Creek Lake project , to be located about one mile upstream
from the town of Days Creek , would total 7,600 acres. It would consist of
an embankment-type dam , abou t 254 feet high and about 2,600 f eet long at
its crest. The embankment would be constructed from rock and grav el , wi th
an impervious clay core. The total volume of the embankment would be
abou t 7~ million cubic yards.

b. The lake which would form upstream from the dam would be about
16 mi les long and have a capa city of 480 ,000 acre-feet. Day s Creek project
would control the runoff from about 640 square miles of forested mountains
dra ined by Sou th Umpqua River, The project would be operated for flood
control , f i shery  enh ancemen t , recrea tion , municipal and ind ustrial wa ter
supp ly, irrigation , and water quality control.

c., Tree cover. - Tree cover indigenous to the reservoir area includes
Doug las f i r , white fir , yellow pine , J e f f r ey p ine , whi te and bla ck oak ,
Cal if ornia live oak , cliinquap in , madrone , alder , and map le. Lower cover
includes manzanita , vine map le , sala l , and fern. Topography in the area
to be inundated is generally rugged excep t on and immedia tely above the
flood plain. Few dev e loped recreation ar eas are available along th e South
Umpqua River within the projec t area ; however , the undeveloped r e sou rce  is
used by recreationists such as h u n t e r s  and fishermen.

d. The proposed operation. -

(1) Water-a~;soc iated recreation use would be an integral part of
the operation schedule for the project. Amp le storage would be carried
to provide  an e s t h e t i c a l l y p leas i ng l ake d u r i n g  per iods of drawd own and
whi i ii’ the lake i s  a t  m i n i m u m  pool . A ba lance  to provide  fo r  a h ighi qu al  i t y
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la ke resou rce and p rov i s ion  of amp le downs t ream f low s fo r  max i rum down-
s t ream r iver  use has  been achieved ,

( 2 )  From 1 December to 1 Februa ry , the re~I e r v o i r  would be m ain-
t a ined  a t  the minimu m f lood c o n t r o l  pool level  , to make 2 7 5 , 000 ac r e— f e e t
of storage space available for flood control operation. The drawdown at
that level would be 78 feet below maximum pool level , the water surface
area would be 2,840 acres , and the shoreline l e n g t h  34 miles .

(3) Between 1 February and 1 May , the flood control storage space
would be filled from flows in excess of downstream requirements. Full con-
servation pool leve l would be at elevation 1,022 feet , m .s.1. The water
surface area at maximum conservation pool would be 4,270 acres and have a
shoreline length of 50 mi les.

(4) The stored water would be withdrawn throughout the summer as
needed for downstream uses. By 1 December , the pooi would be down to
elevation 948 feet , m.s.l ., to provide flood control storage space. At
tha t level , the lake would remain desirable for water-associated recreation
use.

(5) During infrequent low-water years , when wa ter f rom carryover
storage must be used for conservation releases , the pool may be drawn
lower than to elevation 948. The maximum drawdown under those conditions
would be 138 feet . The pool at that level would have a surface area of
1,610 acres,

e. Climatic conditions. - South Umpqua River drains an area that is
dri er than the Umpqua River Basin as a whole. That fact is well borne out
by casual observation of the landscape -- scattered oak groves in the low-
lands and pine-Douglas fir forest in the up lands presen t a much dr ier
asp ect tha n the green valleys and vigorous stands of Doug las f i r  lying
immedia tely to the north. The transition in vegetation between the
Pac if ic  nor thwest and Cal i fornia  is eviden t as one travel s through the
area along South Umpqua River, At the reservoir site , climatic conditions
are ve ry favorable for recreation use. The active recreation season in
normal years would extend from Apri l  thr ough October,

f. Accessibility for user populations. - Days Creek Lake would be
loca ted abou t 35 miles south of Roseburg , Oregon, the major population
center in the day-use market area. Vehicular access from Roseburg would
be south via Interstate Highway 5 , then east abe’it 8 miles via State
Highway 227. Interstate Highway 5 also affords convenient access to the
projec t f rom other nea rby cities such as Grants Pass in Josephine County.
The many tourists traveling north and south on Interstate Highway 5 and
traveling H ighway 227 east to Crater Lake would find Days Creek Lake
readily accessible.
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3. FISH AM) WILDLIFE RESOURCES

The major fishery resource of Sou th Umpqua River is its anadromous
fish. Tributary streams also support some cutthroat trout. The rainbow
trout population is maintained primaril y by stocking ha tchery  f ish. Black-
tailed deer , black bear , and grouse inhabit the basin. Beaver , mink , and
muskrat are present along the South Umpqu~ River and its tributaries.

a. Fish resource. -

(II I)ays Creek Lake would eliminate about 30 miles of free-
flowing streams that are presentl y utilized for spawning by the following
estimated numbers of anadromous salmonids: 100 spring chinook , 1 ,000
winter steelhead , 1 ,250 cohio , and 1,000 cutthroat. The loss of natura l
production from the inundated stream sections would be mitigated through
hatchery production .

(2) Fish would benefit from improved downstream temperatures and
flows resulting from regulated releases at the project. Spawning and
rearing conditions for salmon and st eeli iead a long the South Umpqua from
the dam to its confluence with North Umpqua River would be improved a1~~~.
Fish Commission of Oregon estimates of increased escapement to the Son th
Umpqua system as a result of imp roved downstream flows and t e m p L - f a t u r t s
are as follows :

Species Escaping Adults

Spring chinook 3,300
Fall chinook 6,900
Cuho 660
Summer steelhead 3,100
W i n t e r  s te elhead  1, 300

(3)  The r e se rvo i r  r ea r ing  program f o r  sp r ing  ch i nook salmon i s
expec t ed to result in an additiona l escapement of 10,300 spring chinook.
T h e  r e se rvo i r  a l s o  w i l l  p r o v i d e  a s u b s t a n t i al  f i s h e r y  fo r  r e s i t en t  t r o u t .
Based on the expected angler resou rce , the Oregon State Game C o m m i s s i o n
e s t i m a t e s  t h a t  a stock i ng rate of 50 f i s h  per pound and  th ret ’  p o w n I ’~ per
ac re  ‘-Ionic) r e s u l t  i n  an average  of 78 , 000 ang ler-days annuall y. Recrea-
t i c u t  f a c i l i t i e s  to he p r o v i d e d  would i n c l u d e  b o a t — l a u n c h i n g  r amp s , parkin g .
and access I or r e ser v o i r  and s t ream ang l i n g .  O ther  i m p r o v e m en t s , such as
campi ng ar e as  and p i c n i c k i n g  f a c i l  i t i e s , a l s o  wou ld be u t i l i z e d  by hu n t e r s
and fishermen. Inc r eased summer f lows  and lowe r t e m p e ra  tit ros downs fr am
f rom the dam also w o u l d  imp rov e’ conch i t ions  for resident t rou t , a 1 t h o u g h
no hc’ne f i t s  have  I ) e t - I t  c l a im ed f o r  that improvemen t .

h . W i l d  l i f e ’  r e sou r c e .  — Days C reek Lake would  i n u n d a t e  4 , 34 ( 1 ac rt - s
o w i l d l i f e  h a b i t a t  that su p p o r t  a l a r g e  p o p u l a t i o n  of b l a c k t a i l  doer  and
sin a 11 or populations of whi i ti t a i l  doe r and bear ,  ti p l and  game spec - i i s  in
th e pro j ec t area i n c l u d e  v a l l e y  q u a i l , s i l v e r — g r a y  s q u i r r e l s , and l e s s e r
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numbers of mountain quail , pheasants , ruf f ed  grouse , and doves. Fur-
bearing animals include beaver , m ink , otter , muskrat , skunks , coy otes ,
and fox e s . The Oregon State Game Commission estimates such habitat loss
would result in reduction of 2,200 days of deer hun ting annually, and
500 h u n t e r - d a y s  fo r  up land game . Popula t ions  of f u rbea r e r s  are not
expec ted to change signif ican tly. The river section to be inundated now
provides approximately 100 hunter-days annually for waterfowl. The
reservoir created by the projec t wou ld provide some res ting areas f or
waterfowl , but a change in hunter use is not expected .

4. INTERESTS OF OTHER AGENCIES

a. Douglas County. - The Douglas County Commission , Wa ter Resour ces
Advisory Committee , Water Resources Survey, and Parks Department have
cooperated throughout the study. Valuable information on flooding , sedi-
mentation , and runoff  was made availab le by the Water Resources Survey.
Douglas County has a pr ogress ive recrea tion prog ram as ev idenced by the
large number of high quality parks in its system. The Parks Department
has declared willingness to participate in developing,  under Public Law
89-72, the recreation potential that would be created by the propo sed
project. This includes both the lake and some of the downstream recreation
resources associated with South Umpqua River. The Carl Hill Memorial , a
Douglas County ParK , wou ld be inunda ted by the reservoir. This is the
only publi c recrea tion fa cili ty tha t would be f lo oded by the project.
Ass u rance s of coopera tion and comments from Doug las Coun ty Commissioners
are shown in Exhibits 1 and 2. It is recommended that Doug las Coun ty be
assigned responsib ili ty f or adminis tra tion of the reservoir ’s recreational
resource. (See also discussion under “Bureau of Land Ma nagemen t” , Para-
graph 4d.)

b. Ci ty of Roseburg. - Roseburg , with an estimated 1970 population
of 14,461 is situated on South Umpqua River about 50 river miles down-
stream fmm the dam site. The city has furnished assurances to cooperate
in recreation development along South Umpqua River within the city , under
provisions of Public Law 89-72. The city ’s letter of intent is shown in
Exhibit 3. Details concerning p lan of developmen t , f ac i l ities , and poten-
tial for recreation are shown in Section IV.

c. Oregon State Parks. - The State of Oregon ’s Parks and Recreation
Section , a progressive recrea tion agency , has assisted in evaluating the
rec reation poten tial of Days Creek projec t. A joint field reconnaissance
was accomp lished with personne l of that agency; however , they have sta ted
they have no J irec t interes t in par ticipa ti ng in park development connected
with Days Creek project. The Parks and Recreation Section has offered
continued assistance with future recreation planning. Their comments
concerning the project are attached as Exhibit 4.

d. Bureau of Land Management. - The project would Inundate about 820
acres of BLM administered land . Days Creek project wou ld influence the
fu ture managemen t of the BLM ’ s South Umpqua Timbe r Management area and
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would indirectl y affect some 40,000 acres of BLM land . The Department of
the A rmy and the Department of Interior are formulating a memorandum of
understanding which will provide guideline s and define administrative
responsibilities for the recreation deve lopment and managem ent  of p u b l i c
lands affected by such projects as Days Creek. In th e absence of formal
agreement with BU1, it is recommended the responsibility for administra-
tion of the project ’s recreation resource be assigned to I)ouglas County
under Public Law 89-72 , the Federa l Water  Pr o j ec t s  R e c r e a t i o n  A c t .

e. U. S. Forest Service.  - The p r o j e c t  would have l i m i t e d  e f f e c t on
the resources , uses , and a c t i v i t i e s  of the h l mpq ua National Forest. The
major  e f f e c t  would be r e l o c a t i o n  of the l i l l e r  Range r S ta t i o n  comp lex
which  is nea r f u l l  pool e l e v a t i o n .  I t  is an t i c i pated  th a t  v i s i t o r s
a t t r a c t e d  to the area because  of the p r o  l e ct  may f in d  the r e c r e a t i o n  areas
crowded and would be a t t r a c t e d  to the n e a r b y l’mpqu a N a t i o n a l  F o r e st .  Dev-
elopment  of a d d i t i o n a l r e c r e a t i o n  f a c i l i t i e s  would  be needed i n  Llmpqua
National Forest to provide for the overflow visitors . It is anticipated
those f a c i l i t i e s  would be provided by the Fores t  Service.

f. Bureau of Outdoor Recreation. - The agency has  p a r t i c i p a t e d  in a
field reconnaissance and has assisted in evaluating the recreation potcil-
t i a l  of the proposed Days Creek p r oj e c t .  ‘I’hey have f u r n i s h e d  comments on
the Corps’ recreation analysis and what role the project will p lay in
meet ing  the regiona l recrea t ion  needs.  The comments of the Bureau of
Outdoor Recreation are contained in Exhibit 5.

5. LOCAL PARTICIPATION

a. Federal Water Projects Recreation Act (Public Law 89-72) , passed
by Congress on 9 July 1965 , requires that in order for rec reation benefits
to be included in determining the economic benefits of the project non-
Federal public bodies must indicate their intent in writing to provide not
less than 50 percent of the separable recreation costs and all of the
recreation OM&R costs “unless such areas or facilities are included or
proposed for inclusion within a national recreation area , or are appropriate
for  adm in istra tion by a Federa l agency as a part of the nationa l forest
system , as a part of the public lands classified for retention in Federa l
ownersh ip , or in connec tion with an  authorized Fed eral program fo r  th e
conservation and development of fish and wi ldlife. ”

b. If local participation were not available , minimum development
utilizing roads and other facilities would be proposed. The extent of
development would be limited to that required to protect the pro~ ect from
despo ila tion and provide adequate sanitary and safety conditions . Extent
of development would be limited to guard rails and turn-arounds at pre-
existing and construction roads and minimum sanitary facilities. l,and
acquisition as proposed is required to preserve the rec reationa l potential
of the project as authorized in Section 3 (b) of Public Law 89-72. The
proposed land acquisition is considered necessary even if local written
intent of partici pation had not been obtained . The lands  w ou ld  he r e q u i r e d
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to assure the protection of the recreation and other desirable environ-
mental resources.

6. EVALUATION STANDARDS

a. The monetary value of one recreation day was determined to be
$1.50. That user day value is within the range prov ided in Supp lement 1,
Senate Document 97, 87 th Congress , 2nd Session , “Evaluation Standards for
Pr imary Outdoor Recrea tion Benef its ,” dated 4 June 1964. That document
def ines a recreation day as a visit by one ind ividual to a recrea tion
development or area f or recrea tion purposes during any reasonable por tion
or all of a 24-hour period . The methodology contained in Supplement I to
Senate Document 97 was utilized to determine the $1.50 general recreation
day value.

b. The max imum value was assigned to Days Creek Lake, de termined
from the evaluation check list based on the project ’s outstanding
quali ties , which include:

(1) Excellent road access and high-quality fac ili ties proposed
for development.

(2) Project conditions high ly conducive to multiple activities
and h ighly productive for fish , wildlife , and boating activities .

(3) High ly attractive , es the tically p leasing sites , and clima te
conducive to recreation use.

(4) Lack of nearby competing water areas.

7. ENVIRONME NTAL CONSIDERATIONS

In conjunction with the studies leading to this report , an environ-
mental analysis was made. A detailed discussion of the environmental
factors relative to the proposed plan is contained in Section VI of this
appendix. A separa te documen t, the Environmental Impact Statement , which
is required by the National Environmental Policy Act of 1969 (P.L. 91-190)
also has been prepared .
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SECTiON 11 - FORECAST OF’ RECREATION USE

8 . STANI)ARDIZEI) RECREA’I ION USE PRE I ) ICT ION

In order to estimate recreational use b r  development of a recreation
plan , criteria contained in the Corps Technical Report No. 2, Oc tober
1969 , titled “Estimated Initial Reservoir Recreation Use” were utilized.
That regulation provides tecimical information to develop a standardized
i n i t i a l  r e c r e a t i o n  use p red ic t ion  f o r  m u l t i purpose  p r o j e c t s .  T h e  method-
ology u t i l i z e s  a comparat ive anal ysis between similar existing projects
and the proposed projec t to estimate initial use. Tabl e I , Page I) - 8 ,
shows pertinent data comparison for Days Creek with similar projects.
Refer to paragraph 2d. for project operations.

9. DAY-USE MA RKE T ARE A

In order to establish probable recreation use for development of a
plan , a marke t area f or Days Cr eek p roject was established . The day-use
market  area is def ined  as the area which c o n t r i b u t e s  80 pe rcen t  or more of
the annual day-use v i s i t a t i o n  to a reservoir project as shown in I’latc 1,
Day-Use Market  Area.  The per cap ita ra tes, projected county populations ,
and estimated recreation days are shown in Table II on page D-9.

10. SUPPLY , DEMA ND S , AND NEEDS

As -identified in the Oregon State Comprehensive Outdoor Recreation
Plan (SCORP ) , Days Creek p roject is located in District 6, Douglas County .
The SCORP report , supp lemented in 1967, points out that District 6 had
recreational use double the statewide average. This is a clear indication
it is an import district hosting non-resident use. Furthermore , the exist-
ing slack-water areas are not located within the recommended day-usc travel
distances of district population concentrations . If the present District 6
standard of 250 surface acres per 1,000 residents is app lied to the pro-
jec ted 1985 popu la tion , an addi tional 5 ,000 surface acres will be required
to maintain the 1967 standard .

11. ESTIMATE OF PUBLIC USE

Public use attendance , Table II , page D-9 , shows the es tima ted publ ic
use at tendance fo r  the l i f e  of the project. Because of the shortage of
nearby competing projects and the proximity of Days Creek project to
Interstate Highway 5, tourist and camp ing users who would come f rom ou t s ide
the marke t area arc estimated to account for nearl y 40 percent of the tota l
use.
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TABLE I

PERTINENT DATA COMPARATIVE TABULATION

Item Days Creek Detroit Pine Flat

Loca tion (S tate) Oregon Oregon Cali fo rn i a
Max pool:

Acre-feet 480,000 461 ,450 1,000 ,000
Surfac e acres 4 ,300 3,721 6 ,000

Average rec rea tion pool :
Surface acres 4 ,000 3 ,708 3,450
Shoreline miles 50 3C 53

Year impoundment began N/A 1952 1954
Number of access areas 3 11 5
Recreation facilities :
Tent & trailer spaces 394 194
Day-use areas (capacity in

rec rea tion days) 8 ,000 15 ,000
Boat—launching lanes 7 11

Attendance (recreation days):
1968 598 ,000 529 ,000
1967 572 ,000 592 ,000
1966 961,000 589 ,000
1965 384 ,000 491 ,000

Recrea tion season Apr-Oc t May-Sep Apr-Oc t
Proj ec t purpose :
Flood control yes yes yes
Recrea tion yes no no
Power no yes no
Water supp ly yes no no
Irriga tion yes yes no

Timber cover moderate dense moderate
Reservoir terrain steep steep steep
In na tiona l fores t no yes no
Access:

Paved road (within ~ mi of reservoir) yes yes yes
Overnight lodging nearby yes yes yes

Competing water-oriented recreation areas :
0 - 25 miles - lake (acres) 0 0 11,023
o - 25 miles - river (miles) 0 2 5
25 - 50 miles - lake (acres) 4,720 3,720 8,488

M m .  pool quali ty for recreation use good poor poor
Water quality excellent excellent good
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12. TURBIDITY

In the course of the cooperative studies of the potential Days Creek
-s torage site , it was found that , as fo r any other projec t in the Cascade

Range , there would be a possibility that a turbidity problem migh t develop .
In develop ing public use attendance , pred ictions were based on the assump-
tion that no turbidity problems would be present. In case such a problem
were to develop, the anticipated fishery enhancement and recreation bene-
fits migh t not be realized to the full extent now estimated . It is con-
ceivable that , i f a serious tu rbid ity condi tion were to develop in the
reservoir , the fishery and recreation resources could be affected detri-
mentally. An agreement was reached among the cooperating agencies , who
have interest and responsibilities in fishery resources and water quality ,
that construction of the potential Days Creek project shou ld be contingent
on confirmation , in the course of de ta i led preconstruction p lanning stud ies ,
tha t the ne t e f f e c t of the pr oje ct on the f i sh ery and recrea tion resources
would be beneficial. In accordance with that agreement , a de tai led
reservoir turbidity study would be initiated as soon as the first precon-
struction planning funds become available. At present a study of turbidity
in an existing reservoir project in an adjacent drainage basin is underway.
The results of that study would be ava ilabl e and wou ld serve as a bas is
for outlining the scope of the turbidity study of the prop osed Days Creek
project.

13. REC REATION USE WITHOUT THE PROJECT

Curren t us e of the prop osed project area is estimated to be about
4,000 recrea tion days annually. General recreation use includes picnicking
in Carl Hil l  Memorial  Ways ide, a coun ty park , and hik ing or sigh tseeing in
undeveloped areas. Use of the area is somewhat restric ted by the large
amount of surrounding private land . It is expected that general recreation
use of the reservoir area would continue to increase at a moderate rate ,
reaching 15 ,000 a t the end of 100 years if the area rema ins subs tan tially
in its present state.

14. MAXIMIZATION

a. General. - Several different-size projects were studied to deter-
mine proper sizing. Excep t where stated , evaluations were based on the
assumption that the reservoir would be operated in a manner compatible
with recreation and no turbidity problems would be present. The recreation
po ten tial under each of the p lans is as follows :

b. Plan I (365,000 acre-foo t storage). - At elevation 997 the water
surface would be abou t 3,750 acres. This pool leve l would correspond with
about 700 acres of usable recreation land . The overall annual recreation
attendance is estimated as follows : 1st year - 275,000; 20 th year -

365 ,000; 50th year - 515 ,000; and 100th year - 725 ,000. (See Chart 1).
Plan I prov ides bo th enha ncemen t of down stream rec rea tion and reserv oir
public use. Downstream recreation use would be reduced about 10 perc ent
from benefits shown in Plan II.

R 2/72 D - l O
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c. Plan II (480 ,000 acre-foot storage). - At elevation 1 ,026 tile
water surface would be about 4,300 acres. A t that higher pooi level ,
recreation usage would be somewhat higher than usage as projec ted for
Plan I. About 750 acres of recreation land would be available. An esti-
mated 50 acres of potential recreation land , between elevation 997 and
1,026 and included in Plan I, would be inundated. That land would be
situated primaril y in low-density, minor access sites , and the large pool
(with about 700 acres greater usable water surface) would compensate for
the slightly reduced recreation land , Under Plan II , 50 acres of land
c u r r e n t l y occupied b y the Ti l le r  Ranger  S t a t i o n , would be avai lable  fo r
recreation use. The area southeast of that recreation area would prov ide
added potential for utilization of the upstream transitional area not
available under Plan I. It is estimated that the general public use
would be: 1st year - 285,000; 20th year - 385,000; 50 th year - 554,000;
and 100th year - 775 ,000. Plan ii pr ovides both enhancemen t of downstream
recreation and reservoir public use.

d. Plan III (605 ,000 acre-foot storage). - At e levat ion  1, 053 the
water surface would be about 5,000 acres. At that higher pool recreation
usage wou ld be mark edl y less than for the pools in Plar~~I and II. Com-
pared to Plan II , an estimated 200 acres of potential recreation land
would be inundated . Tile nature of the reservoir site is such that benches
s i t u a t e d  immediately abov e the Plan II pool provide the only developable
land. The higher the pool , the smaller would be the usable acreage of
land . A larger pool wi th about 1,100 acres greater usable water surface
than Plan I wou ld partiall y compensate for the lesser recreation land .
However , probable usage would be less than with Plans I and II. Annual
recreation attendance would be: 1st year - 100,000; 20th year - 280,000 ;
50 th year - 415 ,000; and 100th year - 625,000. Plan III provides both
enhancement of downstream recreation and reservoir public use. (See Chart
2) .

e. Plan Ia (275,000 acre-foot storage). - At elevation 971 the water
surface would total about 3,300 acres. At that elevation , a greater
acreage of usable land would compensate for the smaller pool. It is esti-
mated that the general public use wou ld be red uc ed considerab ly beca use
of drawdown required for flood control and flow augmentation. (See Chart
3). Also it is doubtful if sufficient water would be available both to
enhance downstream recreation use and provide a recreation pooi . Down-
stream recreation use would be reduced nearly 50 percent from benefits
shown for Plan T i.

f. Plan h a  (350,000 acre-foot storage). - ~\t elevation 993 the
water surface would total abou t 3,600 acres. This plan would provide
similar recreation resources to Plan 1; however , o p erati on for I l ood con-
tro l and flow augmentation would reduce the pool surface ~E~d lower the
public usage of the project. It is doubtful if suffici ent water would hi’
available both to enhance d ownstream r e c r e a t i o n  use and provide a h i~~h
quality rec rca t ion poo l . Downstream rec rca t i on u-;~’ won Id hi’ red t i c  ‘d
abou t 30 percent from benefits shown for Plan

D — 11 ~
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g. Suninary. - Plan 11 (pool elevation 1,026 with 480 ,000 acre-foot
storage) is considered to provide the best overall benefit for recreation.
Tha t p lan allows sufficient storage to adequately prov ide f or reserv oir
public use as well as downstream recreational enhancement.
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SECTION III  - RECREATION POTENTIAL OF RESERVOIR

15. PROJECT ACCESS

Days Cr eek Reservoir wou ld be read ily accessible via In ters tate
H ighway 5 to Canyo nville  and thence easterly approximately 8 mi les along
Sta te Highway No, 227 (See Plate 1). Highway 227 is a major  travel route
to Crater Lake Nationa l Park and points east and south . In the project
the reloca ted Hig hwa y 227 wou ld be on the righ t bank of Days Creek Lake,
thereby providing public access to the entire north shore of the pool.
A secondary road is p lanned to provide access to the south shore.

16. RECREATION AREAS

Four  sites having h igh potential for major recreational development
have been identified . Those areas were selected because of their size ,
moderate topog raphy, good shoreline access , and usable tree cover.  Al l
recreation sites would be accessible  f rom relocated roads proposed to
parallel both shorelines. Trail development taking advantage of shoreline
and geolog ic features would be proposed for the initial per iod . Close
coord ina t ion  wi th the Bureau of Land Management in design and siting of
trails would be maintained . Recreation development planned for the initial
period includes f a c i l i t i e s  necessary to support the reservoir fishery , as
evaluated by the Bureau of Spor ts  Fisher ies  and W i l d l i f e .  Fac i l i t i e s
would include boat ramp s , doc ks , and pa rk ing  areas at the developed reLLea-
tiori sites , h ik ing t r a i l s , and access and minimum f a c i l i t i e s  at bank-
fishing and misce~ 1aneous areas. Indigenous tree and shrub cover would be
planted to provide winter forage for w i l d l i f e  and fo r  enhancement  and
restoration of the esthetic beauty of the project where appropriate.
Special attention would be given to early p lantings in p o t e n t i a l  public-
use s i tes  where tree cover forms an in tegra l  par t  of the development.
Plate  2 , Area Map , shows the potential recreation sites. The following
narra tive br ief l y describes each major public-use area:

a, Right-abutment recreation area. - The site , of about 100 acres ,
extends upstream from the right abutment of thii ’ proposed d a m s i te .  The
land lies in a series of benches well  adapted to day-use  deve lopmen t .
Tree cove r is gene— al l y r e s t r i c t e d  to c lumps sca t t e red  throughout the
area .  Doug las f i r , madr one , ye l low p ine , w h i t e , b l ack , and l i v e  oak , and
chinquapin  are inc luded .  The area provides e x c e l len t  p o t en t i a l  I or view-
p o i n t  f a c il i t ~ es , boat l a u n c h i f n g ,  and picnic d e v e l o p m e n t .  The area should
be partiall y uevcloped during the initia l period .

b . Lavadoure recreation area. - Tin- a r ea , on the north bank abou t
five miles upstream from the proposed dams i te , inc ludes t O r i - c  m o d e r a t e l y
sloped peninsulas. More than 220 acres of land wou ld be a v a i l a b l e  f o r
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development of dav-tise and camp ing f a c i l i t i e s . Tree growth is sca t te red
but  adequat . - to provide  cover and includes Doug las fir , yellow p ine ,
J e f f r e y  pine , white and black oak , California live oak , and mad rone. Day-
use facilities including boat launching and 50 camp ing units arc being
considered for initial development. The r ema in in g  undeveloped land would
be avai lable  for  resource  p r o t e c t i o n  and f u t u r e  expans ion .

c~ Tiller recreation area. - The area , loca ted at  the ups t ream end
of the proposed reservoir , consists of abou t 150 acres of usable land .
Generally, tree cover is sca t t e red  and l imi ted to Doug las f i r , yellow p ine ,
and madrone , Topography is excellent for development of recreation facili-
ties. Abou t 50 acres currently occup ied by die Tiller Ranger Station
would be available. This area would cover the transitional zone where
lake meets stream and provide an excellent fishing access site . The

- - 
principal disadvantage of the site lies in its location on the upper end
of the reservoir where a drop in the pool level would have its maximum
effect. When the pool is lowered for downstream requirements , the shore-
line would be some distance from the facilities. The area is expected to
provide good shoreline and stream-fishing opportunity throughou t the year.
Day-use facilities inc luding p icnicking would be inc luded initially.

d. Milo recreation area. - The area is located on the south bank
about seven miles upstream from the proposed damsite. More than 270 acres
of excellent land are available for development. Tree cover is excellent
and consists largely of Douglas fir , white fir , yellow pine , and whi te and
black oak , California live oak , madron e , and o ther  des i rab le  va r i e t i e s .
Topop ’aphy is well-suited for major camp ing and day-use development. The
site is well-oriented to all phases of water-associated recreation. Initial
development should include camping units and full day-use facilities
inc luding picnicking and boat launching. After initial development ,
adequate lands would remain for expansion as the need arises.

e. Misce l l aneous  areas. - Three smal le r  s i tes  t o t a li ng  about 260
acres and afford i ng access and limi ted day-use potential would be available
for public use. One area would be developed initiall y to provide boat
access. The remaining two sites would have minimum angler facilities and
would be reserved for future use as the need is evidenced .

f. Viewpoints and operationa l areas. -

(I) Viewpoint facilities would be provided to afford a view of
the dam during construction . Pertinent project information with visual
aids would be featured . 01 h-er 3ites afford ing vistas of the project’s
lands and water , reas would be devel oped after comple tion of Days Cre ek
Dam. They would feature project data and visitor information. Native
trees and shrubs would be pUnted to enhance th e esthetics of the view-
point developments. Architectural treatment wou ld utilize indigenous
buildi ng materials compatible wi th the surrounding la nd and project struc-
tures. Facilities required to accommodate visitorS to the project opera-
tiona l areas would be provided . Those facilities would include parking,
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sanitary facilities and picnic development. It would be necessary to
provide boat-launching facilities for operationa l purposes.

(2) Construction and management of viewpoint facilities and
opera tional area s generally are considered Corps responsibilities charge-
able to bui ld ings and grounds and are not subject to cost-sharing p rovi-
sions of Public Law 89-72.

17. COST OF DEVELOPMENT

The estimated construction cost of initial recreation facilities for
Days Creek Reservoir (feature 14) during the first three years of opera-
tion is shown in Table III. Alternative costs in the absence of local
participation also are shown.

D - 18
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TABLE III
RE RVOIR

INITIAL COST ( PROGRAM ASSUMING LOCAL PARTI CIPATION )

No.of
Unit Unit cost units Cost

Camping unit (comple te) $ 3,500/each 150 $ 525 ,000
Picnic unit (comp le te) 2 ,500/each 120 300 ,000
Roads , bituminous 75,000/m ile 2 150 ,000
Boat ramps with parking(lanes~ 25 ,000/each 6 150 ,000
Sewage disposal system L.S. L.S . 100 ,000
Comfor t  s ta t ions  30 , 000/each 4 120 ,000
Hiking trails 5,000/mile 15 75,000
Swimming beach L.S .  L.S . 40 ,000
Landscaping and grading L.S. L.S. 75,000
Miscellaneous features L.S. L.S. 50,000

Subtotal $1,585 ,000
Contingencies 235,000
Direc t cos t $1 ,820 ,000
Eng ineering & des ign 265 ,000
Supervision & admin ist ra tion 215,000
TOTA L DEVELOPME NT COST $2 ,300 ,000
Land acquisition 159,000
TOTAL COST $2,459 ,000

INITIAL COST ( ALTERNATIVE IN ABSENCE OF LOCAL PARTICIPATION
No of

Unit Unit cost units Cost

Sanitary facilities -
~

4 access s ites $3 ,000/each 10 $ 30 ,000
Turn-around -

~
4 access sites L.S. L.S. 30,000

Guard rails 5.0O/L .F.  4,000 20 ,000

Sub total $ 80 ,000
Contingenc ies 12,000

Direct cost $ 92 ,000
Engineering & design 14,000
Supervision & administration l1~ OOO
TOTAL I)EVELOPMENT COST $ 117 ,000
Land Acquisition 159 ,000

TOTAL COST $ 276,000
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The cost of recreational facilities throughout th e remaining years of
projec t life is es t ima ted  as follows:

TABLE IV
RESERVOIR

FUTURE COSTS ( PROGRAM ASSUMING LOCAL PA RTICIPAT iON

No.of
Unit Unit cost units Cost

Camp ing units $ 3,500/each 150 $ 525 ,000
Picnic units 2,500/e ach 270 675 ,000
Boa t ramp wi th  parking ( l anes )  25 ,000/each 4 100 , 000
Road s, bituminous 75 ,000/mile 2 150,000
Sewage disposal system L.S. L.S. 100,000
Comfort stations 30,000/each 4 120,000
h iking trails 5,000/mile 20 100,000
Swimming beach L.S. L.S. 45,000
La ndscap ing & grading L.S.  L.S.  75 , 000
Miscellaneou s features L.S. L.S. 50,000

Subtotal $1,940,000
Contingencies 277,000
Direct cost $2 ,217 ,000
Engineering & design 324,000
Supervision & administration 259,000

TOTAL COST $2 ,800 ,000
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SECTION lV - REC REATION POTENTIAL DOWNSTREAM
FRC~1 DAYS CREEK LAKE

18. GENE RA L

South Umpqua Rive r, under current conditions , is lack ing adeq ua te
waL c-oriented recreation opportunities , especially during the dry season ,
when much of its streamfiow becomes too low and polluted for water-contact
sports. The stream also becomes visually undesirable because of algae
growth. The proposed Days Creek project wou ld provide imp r oved wa ter
quality , increased f low quan tities , and public-use facilities in and along
South Umpqua River downstream from the dam. The demand for recreation
facilities oriented to the river is expected to increase because of the
improved resource. Those recreation facilities along the improved reach
of the stream required to meet the demand would be provided as a part of
the project and would be readily accessible to the local and traveling
public over Interstate and state highways. Accord ing to the Statew ide
Comprehens ive Outdoor Recrea tion Plan there is a demons tra ted need for
stream-oriented recreation facilities. For stud y purposes , South Umpqua
R iver is divided into two segment s showing differen t use patterns . The
river sections are delineated as follows: (1) Days Creek Dam downstream
to Umpqua River (excluding the reach within the city of Roseburg) and (2)
South Umpqua River within the city of Roseburg.

19. DAYS CREEK DAM DOWNSTREAM TO U’rIPQUA RIVER (EXCLUDING CITY OF ROSEBURG )

Primari ly ,  th is  sect ion of r iver flow s through a flood p lain valley
and presen~~ an attractive , scenic rural atmosphere . Intensive ly farmed ,
f er tile agricultu ral land borders the r ive r in many p laces. Several
ex isting parks , wooded bank s , and small rural communities are associated
with the river. Under present conditions , water-related activities are
usually curtailed from mid-summer through the end of the recrea tion sea son
because of low river flows. Primary use , the re fo r e , occurs early in the
season or on dry lands near the river. Douglas County Parks Depar tment ’s
Comprehensive Parks Plan , published in October 1967, indicates a county-
wide need f or add itional parks , espec ial l y oriented to the Umpqua system.
Extension of the higher quality water-related recreation season by prov is-
ion of supp lemental water during summer and fall low-flow periods would
have a pr ofo und e f f e c t on recrea tion use , as reflected on Chart 4. Recrea-
tion facilities proposed for development in cooperation with Douglas County
would be provided as a part of the project. Six sites , totaling 223 acres ,
shown and descr ibed on Pla tes 3 through 6 and 8 and 9, wou ld provide oppor-
tunity for development of water-associated recreation facilities. Initial
facil ities compatible with water-associated activities at those sites
include : access roads and park ing, boa t access and launch ing areas , picnic
and camping un it s , trail development , bathi ng beache s , land scap ing
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and tree planting , and adequate sanitary and service facilities. Future
development would consider expansion of facilities on a demonstrated-need
basis. Those potential areas range in size from 25 to 50 acre s and contain
suitable river shoreline , topography, tree cover , and vehicular access
from main roads for recreation development. Value of land under county
ownership used for park purposes would be credited toward the 50-percent
cost-sharing requirement. Transfe r of land title from local interests to
the Federal government would be accomp lished to allow participation under
princip les of Public Law 89-72. Douglas County and the Corps of Engineers
will develop the sites in accordance with provisions of Public Law 89-72.
Formal letter of intent from Doug las County is attached as Exhibit 2. The
estimated construction cost of initial and future recreation facilities
associated with the deve lopment is shown on Table V.

20. SOUTH UMPQUA RIVER , CITY OF ROSEBURG

The section of the river located within the city represents the most
intensive recreation-oriented resource. The river meanders through the
heart of Roseburg and is an integral part of the recreation potential.
The city parks system has title to more than 230 acres of land , inc luding
severa l mile s of rive r frontage having potential for recreation develop-
ment. The city has title to about 90 acres of land having suitable river
shoreline , topography, and tree cover for recreation development. About
85 additional acres having high potential for development have been identi-
fied and would be acquired . Plate 7 describes total proposed land . Value
of land under city ownership fo r  park purposes associated with the river
would be credited towards the 50-percent cost sharing requirement. Transfer
of land title from local interests to the Federal government would be
accomplished to allow partic ipation under princ iples of Public Law 89-72.
Their current program as related to river-oriented development is minima l
because of low flows during the peak recreation season. Extension of the
water-related recreation season by provision of supp lemental water during
the sunnier and f a l l  low-f low per iods  would over - tax  ex i s t i ng  f a c i l i t i e s
and create demand s for new facilities and have a profound effect on recre-
at ion use , as r e f l ec t ed  on Cha r t  5. Recreation facilities proposed for
development in cooperation with the city of Roseburg would be provided as
a part of the project. initial facilities compatible with wat&-r-sssociated
activities include: access roads and parking , boat launching , fishermen
access and docks , p icnic units , hiking trails , adequate sanitary and ser-
vice facilities , site grading , and landscaping and tree p 1antin~~;. Future
development would consider expansion of facilities on a demonstrated-need
basis . Lands shown on Plate 7 would provide  o p p o r t u n i ty  f o r  d ev e l o p m e n t
of r i ve r—assoc  iated  r ec rea t i  on facilities. The c i t y  of R o si -bu rg and th e
Corps of Engineers will develop the land in accordance with provi sions of
Public Law 89-72. Formal letter of i n t e n t  f rom the  ci t~ is attached is
Exhibit 3. The estimated construction cost of i n i t i a l  and  future ri -erea—
t ion facilities assoc iated W i  tO the (love lopment is shown on Table ‘
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21 . UMPQUA RIVER

From the confluence of North and South Umpqua Rivers , Umpqua River
meanders through fertile valleys , the Coast Range , and terminates in its
estuary on the Pacific Ocean at Winchester Bay. The South Umpqua currently
causes discoloration and pollution of Umpqua Rive r during f l ood periods
and low-flow periods. Additional summer flows and regulation of winter
f l oods will signi f i can tly enhance the recrea tional res ource , especially
water-associated activities such as fishing , streainside picnicking , camp-
ing, boating , and swimming ,

R 2/72 D — 2 3
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TABLE V

UMPQUA AND SOU TU UMPQUA RIVERS ~~~~~~~~~~~ FROM DAY S CREEK OAN
(EXC LU D ING CITY OF ROSE hIll RG)

INITIAL COST OF R1-:(:Rf-;ATION FAt : LLITIES

No . of
Loi t On i t cc) s t t in  it s  Cost

;e at a cces s  s i t  ~- s  $8 ,000/each 3 S 2 ‘~ ,00()
P a r k i n g  areas  5. OO/y d 2 15 ,000 60 ,000
A L C ~~ SS roads 40,000/mile 2 80,001)
Picnic unit s 1,000/each 300 300 ,000
C amp ing  u n i t s  3 ,000/each 50 150,000
Trail development L.S. L .S. 50,000
Swimming  beach L.S. L.S . 40 ,000
Co m f or t  s t a t i o n s  30 ,000/each 6 180,001)

S u b t o t a l  $ 884 ,000
C o n t i n g e n c i e s  l76 ,00()

I ) i r ec t  cost $1 ,060 ,000
Eng i n e e r i n g  ~ des i gn 159 ,000
Supervision ~ a d m i n i s t r a t i o n  127 ,000

TOTAL DEVELOPMENT COST $1,346,000
h and a c q u i s i t i o n  170 ,000

TOTAL COST $1 ,516 ,000

FUTURE COST OF RECREATION FAC ILIT iES

No .of
(‘n it U n i t  cost  u n i t s  Cost

- o J t  a,~~ -~ s sites $8,000/each 2 $ 16 ,000
P a r k i n g  area expansion 4.00/yd2 10,000 40,000

roads 40,000/mile 2 80,000
P idni units 1,000/each 200 200,000
Camp i ng un i t - - 3,000/each 100 300,000
Swjniniiie heai h L. S. L. S. 50,000
emf rt ~-ta t ions 30,000/each - ‘I 120,000

Subtotal S 806 ,00()
i t i i ~t -n ~- ies 161 ,000

‘ i  reut cost $ 967,0(0)
Fii ~~ince ring ~ design 1 10,00()
Stip e rv i  s ion  ~ admi n i s t r a t i o n  

—~~~ I03 ,00()

I OFA L . (:ft-~ 51 ,200, 10(1
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TABLE VI

SOUTH IH4PQUA RIVER 1)OWNSTREAM FROM DAYS CREEK LAKE , CITY OF ROSEBUR (;

I N I T I A L  COST OF RECREATION FACILITIES

No .o f
Unit Unit cost units Cost

Boat-launching area $20,000/ each 1 $ 20 ,000
Access road 40,000/mile 1.5 60,000
Fishermen access & dock L.S. L.S. 25,000
Picnic units 1,000/each) 150 150,000
Swimming beach L.S. L.S. 50,000
Hiking trails L.S. L.S. 25 ,000
Comfort stations 30,000/ea ch 3 90 ,000
Parking areas 4.00/yd2 8,000 32 ,000
Landscap ing & t ree  p l a n t i n g  L.S .  L .S.  50 ,000

Subtotal $ 502,000
Contingencies 100,000

Direct cost $ 602,000
Engineering & design 90,000
Supervision & administration 72,000
TOTAL DEVELOPMENT COS i $ 764,000
Land acquisition 373,000
TOTAL COST $1 ,137 ,000

FUTU RE COST OF RECREATION FACILITIES
No. of

Unit cost u n i t s  Cost

Access roads $40 ,000/ mi le 1 $ 40 ,000
Fishermen access & dock L.S. L.S. 25,000
Picnic units 1,000/ each 150 150,000
Swimming beach L.S. L.S. 60,000
Tra il development L.S, L.S. 25,000
Comfort stations 30,000/eaSh 3 90,000
Parking areas 4.00/yd~ 10 ,000 40,000
Landscap ing & tree p lan ting L.S. L.S. 65,000
S ite grad ing & improvement L.S. L.S. 30,000

Subtotal $ 525,000
Contingencies 105,000

Direct cost $ 630,000
Engineering & design 95,000
Supervision & administration 75,000
TOTAL COST $ 800,000

R 2/72 1) - 25  
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SECT iON V - RE CREATION ALTERNATiVES

22 .  FI RST LEVEL ALTERNAT IVES

As discussed in the m a i n  repor t , t he re  i s  no o t h e r  s i t e  fo r  a dam
wiii chi would do less damage to the e n v i r o n m e n t  and still accomp lish the
proj ect purposes.

23. SECOND LEVEL ALTE RNATIVES

Spec i f i c  r e c r e a t i o n  £ 1 1 t e rna t ives  as d e s cr i b e d  in Supp l emen t  I t o
Senate Document 97 , 87th Congre s s , 2n d S e s s i on , are thosc- which would
p r o v i d e “ , . . e q u i v a l e n t  services which would be prec luded if rec r i - i t ion
were developed as a project purpose. R e l e v a n t  r e c r ea t i on  al to m a t  ive s
are those th a t :  (1) are economicall y jus t i  f l e d  and would  inos t like Iv be
u t i l i z e d  in the absence of r ec r ea t i o n  as a p r o j e c t  p u r p o s e ;  ( 2 )  serv e
e sse n ti a l l y the same service  area as the project; and ( 3 )  p r o v i d e  r i -c r c - I —

t i o n  o p p o r t u n i t ies r e a s o n a bly  e qu i v a l e n t  t t h ose  of t h e  p ro  j ’ c -t . A l t e r -
n a t i v e s  may cons i s t  of e i t h i e r  a s i n g l e  p u r p c t i c  r e c r e a t i o n  p r o j e c t  or unit ,
a c om b i n a t i o n  of projects an d u n i  ts , or a roe reition 1)U~~P OSC in  a mu l t i  p l i
p u rpose  p r o j e c t .  Such a l t e r n a t i v e s  arc’ not  l i m i t e d  to r e se rvo i r  p r o  I t - c t - ;
and may involve provid  ing access  to natural wate r hod to’s , river , uid
r e l a t e d  land resources  having  r c c r c a t i o n  d e v e l o p m e n t  p o t e n t i a l  . ‘ There
are no recrea t ion  a l te r n a t i v e s  th i a t  w o u l d  m e o - t  t h e c rI t e r i a  01 Supp l emen t
1 to  Sena te  Document 97 and p rov ide  e q u i va l e n t  serv id ’ c s  . Tile Rogue R i v e r
Bas in  wate r resources  p r o j c c  ts (Lost Creek , Ii lid Creek  and A pp lega te  L i k e s )
would provide  sonic opportunity b r  recreation iise ; however , driving
distances from t h e  p r i m a r y  marke t u se  ari a (Douglas County) would  c u r t a i l
the opportunity and demand on th e Rogue projects would become too great
if not compensated for in tile Umpqua B a s i n .  T u e  mos t  reasonable r e c r e a t i o n
altc’mnative to I)ays Creek multipurpose project would h)e a sing le purpose
recreation reservoir at the same location. Even thiough such a sing le
purpose project is not economically justified and not likely to be developed!
in the absence of recreation as a project purpose , it constitutes the best
alternative providing equivalent benefits for use in cost allocation.
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SECTION VI - ENVIRONMENTAL CONSIDERATIONS

24. THE PRESENT ENVIRONMENTAL SETTING

a . Physiography. — The South lJmpqua River drainage lies in three
distinct phy siograp hic divisions with considerable contrast in topog-
raphy, geology, and soils, Those divisions are : the Western Cascades ,
the Klamath Mountains , and the Coast Range. The Western Cascades , com-
posed of pyroclastics , volcanic sediments , and lava flows , feature
narrow stream valleys separated by sharp ridges , with valleys becoming
wider and slopes more subdued toward the west; weathering is deep and
intense , and swelling volcanic clay is common . The Klamath Mountains
are chara ct er ized by rugged topography, steep slopes , n a r r ow r idges ,
and deep canyons; weathering is varied according to rock type and inten-
sity of fracturing . The Coast Range is lower and less rugged than the
Cascades or Kiamaths; weathering is intense and deep . Onl y a small por-
tion of the South Umpqua River drainage is in the Coast Range • In its
lowermost 70 miles from Tiller to its mouth , the South) Unipqua drains
narr ow valley lands interspersed among the foothills of the  th ree  moun-
tainous areas. South and North Umpqua Rivers join to form Urnpqua River.

b. Runoff and precip itation. — South Umpqua River drains 1,762
square miles in southern Douglas County, Oregon. The North Umpqua drains
abou t 1,347 square miles in the eastern part of the county. Differences
of runoff between North and South Uinpqua Rivers are: (1) lower summer
flow in the South Umpqua — at times as little as one—seventh that of the
North Umpqua ; (2) the North lJinpqua has slightl y more annual runoff; and
(3) flood runof f  in Nor th  Umpqua River is greater per square mile of
dra inage area for  a given frequency of flooding.

C. Precipitation over the headwater area in the South Umpqua drain-
age averages abou t 56 inches annuall y with an average run o f f  of about 30
inches , or 53 percent. In contrast , the headwa ter s area of the Nor th
Umpqua drainage has an average annual prec ip itation of approximately 60
inches and an average annual runoff of about 43 inches , or 71 percen t.
Thus , considerabl y more of the incoming precipi ta tion r uns of f  in the
Nor th Umpqua dra inage than in the South Ump qua and accoun ts, in large
par t , for the greater summer flows in the latter stream .

d. Vegetation. — The South Umpqua River drainage area contains a
wide variety of vegetative cover . Trees indigenous to the area include
sugar p ine , Douglas fir , whi te f i r , ponderosa p ine , J e f f r e y  pine , white
and black oak , Cal i forn ia  l ive oak , chinquap in , mad rone , alder , and
maple. Those species are found throughou t the area at various elevations.
Of special note is the residency of Jeffrey pine and California live oak,
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which iden ti f ies  the area as the beginning of a t rans ition f rom the
Pacif ic Northwest to the Pacific Southwest vegetation zones. Undercover
includes manzanita , vine map le , salal , ferns , grasses, legumes , and mosses.
Orchard trees , various ornamen tal p lan ts, and grasses introduced for farm-
ing are located throughout the valley floors.

e. Fish and wildlife. — South Umpqua River supports both resident
and anadromous f ish , wh ich ar e an in tegral part of the Umpqua River fish-
ery. Salmon , shad , and str iped bass are important sport and commercial
fish in Oregon . Salmon are signi f ican t na tionall y and in terna t ionall y
in the offshore commercial fishery. The estimated sport and commercial
ca tch of chinook and coho salmon ori gina t ing in the Umpq ua Riv er sys tem
relative to Oregon as a whole is shown below .

Total Oregon catch Umpgua contribution Percent
Fishery Nos. lbs. Nos. lbs. of total

Commerc ial troll:
Chinook 118,200 1,300 ,000 5,200 57 ,200 4.4
Coho 1,166 ,700 10,500 ,000 84 ,000 756 ,000 7.9

Ocean spor t :
Chinook 40,000 1,000 2.5
Coho 225 ,000 16,000 7.1

Impor tan t spor t f ish found in the system include winter steelhead , summer
steelhead , cutthroat trout , ra inbow trou t , brown bullhead , American shad ,
striped bass , white sturgeon , and smelt. Nongame fish include redside
shiner , dace , sucker , Oregon chub , stickleback , squaw f ish , cottid , and
lamprey . Anadromous fish spawning runs using South Umpqua River are
est ima ted to be 1,000 spring chinook salmon , 650 f all chinook salmon , and
5,750 coho salmon ; 2,500 winter steelhead ; 2,000 searun cutthroat trout;
and 3,000 shad . The progeny of those fish prov ide an average of 151,000
pounds of salmon and 3,400 pounds of shad annuall y to the commercial
f ishery in the Pac i f ic  Ocean and Umpqua R iver , and an average ann ual
spor t f ishery of 78 ,200 ang ler—days in the Pacific Ocean and Umpqua River.
South Umpqua River prov ides only about one—half as many anadromous fish
to the Umpq ua R ive r f i shery  as does its sister stream , North Umpqua River.
Of the resident game f ish , cu tthroa t trout are the mos t abundan t na tura l l y;
tha t spe cies generally inhabi ts the headwa ter areas which are no t used by
anadromous fish . Rainbow trout are sparsely distributed throughout the
system; natural trout production is supp lemented , by stocking of about
25 ,000 legal—size rainbow trout annually, by the Oregon State Game Commis-
sion , It is estimated that sport fishing activity for resident trout is
abou t 3,500 angler—days , most of which occurs ups t ream from the town of
Tiller.

f. The South Umpqua area contains numerous wildlife species. Black—
tailed deer and Roosevelt elk are common , while white—tailed deer , bear ,
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and cougar are relatively scarce. Up land game , espec iall y valley quail ,
ruf f e d  grouse, mourning dove , band— tailed pigeon , silver—gray squirrel ,
and rabbit , also are present. Waterfowl numbers are limited , but mallard
and wood duck use the area for nesting . Principal fur animals are beaver ,
mink , otter , and bobcat; others include muskrat , ring—tailed cat , stri ped
and spotted skunks, coyote , red and gr ay foxe s, raccoon , weasel , porcu-
p ine , and opossum. Numerous songb irds , reptiles , and other nongame
animals are found throughout the area.

g. Water quality. — Temperature is a severe water quality problem
in the South Umpqua drainage . Temperatures in South Umpqua River at
Winston during July and Augus t average 750 F . ,  well above the maximum
temperatures recommended for anadromous fish . Maximums have reached
940 F. and minimums of 600 F. for the same period . During January, the
average is 42° F. with maximum and minimum temperatures reading 55° F.
and 32° F . ,  respec tively. The most severe problem in South Umpqua River
occurs where it passes through the Roseburg area . Table VIII shows the
ranges of dissolved oxygen , biochemical oxygen demand , temperature , and
bacterial concentration .

TABLE V I I I

WATER QUALITY SUMMARY , UMPQUA RIVER BASIN I’

BOD Coliform
Stream DO 5 Tempera tu re, bacteria

mg/l  mg/l  °F . M PN / lOO / m l

Umpqua 8.6 — 9.7 1.1 — 2.2 82 — 51 400 — 2 , 000

South Umpqua 6.2 — 12.1 0.0 — 2 . 5  94 — 51 10 — 13 , 000

Cow Creek 7.3 — 9.5 0.8 — 1 .22  85 — 55 10 — 800

1/ Water Supply and Quality Control Stud y, Umpqua Rive y R,Hin , o regon ,
Sep tember 1966 , by USD 1 , FWPCA.

h. Industrial wastes are generated pri m aril y t i , r  wt ’&’d-pr ”~l u-ts
indust r ies  w i t h  some wastes  f rom small f o o d — p r o c e s s  i m i ~ o p t - r a t  i i ~~~. ~t a s t
pollutants from wood—products industry at i l o g — p o n d  t v ~ r I I .~ws. h -  major
source of agricultural waste is from irr iR a t ion n t  urn Isw an in~ d is-
solved nutrients. The entire quest ion of w h e t h e r  or t i t  i rri ga t ion r t ’t u i  T i

f l ows significantl y rcdu t- the quality ci St ri - in s Is a t  p m ~~- -~~~t i i ’ .- r
stud y by the Bureau of Reciama t ion . As v - t  , no f I rm oru 1 us ions hi i v t -  I t t - n
found . The 1970 report of Federal Water Mii a l i tv Ad in inist rU ion tatt -
t h a t  the major source of agricultural waste wat er in  the ~~~i it h I i n ~~~u a l~ C

is from irrigation return flow. Although r i - l i t  iv &-lv t i-w at - l i - s  i t -  i r r i -
gated , the impact on South Umpqua River (II ssi Ivc (i oxygen 1 . v~. Is I t sri t l i i
source i s si gnificant. ‘l’he irri gated 1and~; in the Un q i  R i v e t  R o i r i  t o t
the mos t par t are  l o c a t ed  in n a r r o w  s t r i ps  a l ’ t ~ - t h e  r i v i - !  . h it’ n i h -  o t
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water application is almost entirel y sprinkler irrigation ; therefore ,
mos t of the re turn flows are subsurface and are able to en ter the wa ter
prism of the river without aeration . The rates of irrigation returns
are based on app lica t ion ra tes tha t ref lec t re asonable and e f f icien t
irrigation practices. The report further states that additional con—
trol of agricultural wastes will be needed in the future to meet water
quality standards if the Days Creek projec t is not constructed . Two
alternatives were considered in the determination of benefits for con-
trol of agricultural wastes : A single—p urpose reservoir for flow
augmentation and the collec tion and trea tmen t of irr iga tion re turn
flows .

i. Recreation. — Recreation use of the Umpqua Basin is substantial.
Other than fishing and hunting, recrea t ional use inc lud es boa ting, water—
contact sports , picnicking, and camp ing. In contrast , use of the South
Umpqua and its shorelines is much less intense. Early in the recreation
season , so long as adequate flows are still available , picnicking,  swim-
ming, and hiking are popular pursuits at the several parks on the lower
South Umpqua . During summer low—flow periods , the stream is neither
esthe tical ly appealing nor necessarily safe for swimming ; the combination
of low f lows , high temperatures , profuse algal growth , and f loa ting
sol ids ser iousl y inhibits the recreational potential of the stream .

j. Development and utilization. —

(1) Flood plain development. — The Umpqua standard project
flood plain encompasses appr ox ima tely 44 ,550 acres of land. Encroachment
upon the flood plain is extensive . Cultivated lands have been extended
into once—brushy timbered areas , and many agricultural land s have been
shifted to higher economic uses. A stud y of the flood plait) in 1965
indicated the following balance of uses:

Land use Percentages

Brush , barren , and woodlands 9.4
Pas tur e 4 7 . 6
Crop land 2 2 . 3
Orchard 5.6
Farm sites 1.7
Urban 13.4

100.0

The es t ima ted value of pr oper ties incl uded in the standard project flood
plains of the South Umpqua and Umpqua Rivers , adjusted to 1971 values ,
is:
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Area subject Value of
to inundation damageable

Location (acres) 
— 

p r o p e r t i e s

Umpqua River (approximately 112
river miles) 22 ,465 $118 ,522 ,000

South Umpqua River from confluence
with North Umpqua to Days Creek site
(approximate ly  60 r iver  mi les)  22 ,085 311,817 ,000

Total 44,550 $430 ,339 ,000

(2) The area inundated in the 1964—65 flood , between the mouth
of Umpqua River and the Days Creek damnsite on South Umpqua River , was
about 22,880 acres (excluding Reedsport) . During that flood , lands and
improvements in that area sustained damages of $17 ,182 ,000. At 1971
prices and 1985 developmen t levels , damages from the 1964—65 flood would
total about $38.7 million , exclud ing the reduction in damages provided
by a Corps of Engineers levee project at Reedsport comp leted in 1970.
The f lood peak (265 ,000 c . f . s .  at the Elkton gage) had an exceedence
frequency of once in about 85 years. More than half the damage occurred
in the central valley por tion of the Umpq ua Ba sin , which includes the
town s of Elkton , Winston , D illard , Myr tle Cre ek , and Canyonv ille and the
city of Roseburg.

(3) Existing water resource development. — The only Federal
water resource developments on South Unipqua River are two minor local
flood con tr ol projects constructed by the Corps of Engineers in 1951 , at
Melrose and Conn Ford . At Melrose , the channel was cleared and 900 feet
of reve tmen ts were emp laced. At Conn Ford , the channel was cleared and
a gravel bar removed. Cost of the work at the two locations was $44,000.
The Melrose area works have since been destroyed by floodwaters and no
longer exist. Several water supply sources have been devel oped b y the
smaller communities in the area drained by South Umpqua River. In addi-
tion , private water resource developments include diversions for irri ga—
tion and industrial uses from South Umpqua River and its tributaries.

25. THE PROPOSED DAYS CREEK PROJECT AREA

The environmental setting in the proposed project area is discussed
in the following subparagraphs:

a . Ph ys iographic features. — The p r oposed Day s Creek project area ,
in the Kiamath Mountain physiograp hic division , is underlain by upturned
metamorphic rock and related granit ic intrusives. Some rock type s in
the area, part icularl y serpentine , have heen i n t e n s i v e ly  shea red , r e s u l t —
ing in very weak rock conditions , and slides occur. The damsit e area
it self has a steep left abutment; a 1,200—foot—wide , gentl y slop ing valli -v
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floor ; and a moderately sloping right abutment; the channel of South
Umpq ua River  a t  t h i s  l o c a l i t y  is about 100 f e e t  wide and is ent renched
in bedrock.

b . Vegetation. — The valley f loor  in the propo sed projec t ar ea has
been considerably altered by man . Small wood lots along the river con-
tain alder , map le , pine , fir , and oak . The remaining lands are covered
by grasses and legumes , utilized as pastureland . The steeper hillsides
have been partiall y cleared of merchantable timber but still contain
significant stands of Douglas fir , wh ite f i r , sugar pine , ponder osa
pine, Jeffrey pine , white and black oak , ch inq uap in , and madrone .

c. Fish and wildlife. —

(1) Fish . — The proposed project area supports most of those
same fish identified as being in South Umpqua River (paragraph 24 e) .
Recent studies show that an estimated 1,250 coho salmon , 100 spr ing
ch inook salmon , 1,000 steelhead , and 1,000 cutthroat trout spawn an—
nually in that part of South Umpqua River and tributaries proposed for
inundation by the reservoir project.

(2) Wildlife. — Black—tailed deer , waterfowl , and several
up land—game species inhabit the proposed project area . No endangered
species of animals are known to depend on this stretch of the river
and va l ley  for survival. The northern bald eagle , golden eag le , and
American osprey are among the protected species which use the project
area.

d. Recreat ion. — Pre~ ent recreational usage of the proposed proj-
ect area is estimated to be about 4,000 recreation—days annually.
General  recrea t ion use inc ludes p icn icking in Carl lu ll Memorial Way-
side , and hiking or sightseeing in undeveloped areas. General public
access to the river for recreational use is somewhat restricted by pri-
vate property. General recreation use of the proposed pro jec t area is
expected to reach about 15,000 recreation—days annually in 100 years
If the project is not developed.

e. Water quality . — Water quality in South Umpqua River in the
pr oposed project area and upstream is considerably bet ter than that of
the lower river. Temperatures in the stream average 68° F. during
July and August , and 62 ° F. in September , as compared to 75 ° F. f or
July and August at Winston . Maximum temperature exceeds 80° F. at the
T il ler gag ing station , however , at the upstream end of the  project area.

f. Development and utilization. — Lands in the proposed project
area are categorized into the following general uses:
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Use Acreage

Irrigated t ar n 800
Pa sture 420
Or c h a r d  4 5
,s dt i ( p r  i v a t  ) 5 ,215

( I v  n C r i -n ) 975
Building and st~~cial p u r p o se  145

7 ,600

Proj  -c t lands for w ildlife hiabi tat
(not ic~ it ed)

Total 8,800

Stjv r,i l t v p i - s  0 ! c t  ru ~ t u n i s  are- located on pr poi ;e h pro j e t  lands. A
major developire -nt is  a pri va t e church school which has a residenc y oh
abou t  400 s t u d e n t s .  A l s o  t ic -re are 24 f a r n i s t e - a d s  , 80 residences , s e - v t - r i
commercial pr pcrt It’s , a ; i ih l i c  school , a c h u r c h , a boy sccu t b u i l d i r~g ,
a log—sc~ ling ftc i li t v , and a I ore st—r airgt -r st it ion.

g .  A r c h e o l ogy .  — The a r c h e o l o gi ca l  si gn i  i i can c i -  of t i r e  p r o  p o s t -  d
pr o j e c t  a rea  has n o t  been tot all y identifi ed. The- r ep o r t  , 7 8 s-n t on
the Archeological Pctential of Three  P r o p o s e d  Reservoirs in the ~-o iith
Umpqu a  D r a i n a g e  , Orepin dated February 4, 1 ~46 (- , by Thomas N .
and D a n i e l  J - Sc hea ns  , was p r e p a r  d throug h coord i n at  ion with the
National Park Service , U.S. Department of I n t e t  i o r .  ha t  r e - h I n t  is
shown in appendix J. The s u r v e y  b e a t - !  seven archeological sit - s  w h i c h
would be inundated by t i e  p r o j e c t , and t h u s  no l o n g e - r iva i labi e- I or

future scientific investi gation . All seven sites are- in ipo rtan t , and
three are of particular significance —— two Site- S attributed to t i e  his-
toric Umpqua Indians and one buried site w h i c h  may y ield re- r a i n s  c i  con-
siderable antiquity .

h. Mining . — According to Bureau of Mines , USD 1 , there are two m i n e s
or prospects located within the reservoir site. The Days Creek Chromite
deposit is located in the center of sect ion 22 , T. 30 S., 8. 4 W. The ore
appears to be low grade; however , one samp le assayed 45.84 percent Cr203.
The Gold Cut Mine , also known as the Pennel Mine , consists of 160 patented
acres located in the NE1/4 , section 27 , T. 30 S., 8. 2 W . Assays taken
across a 12—inch ve in ranged from trace to 0.08 ounce- gold per ton and
traces of silver. The State of Oregon Department of Geology and Mineral
Industries identifies two mineral occurrences which should be mentioned.
There is one chromite occurrence in the south part of section 15 that
pr obabl y will be in the area of road relocation and a proposed recreation
area about one—fourth mile east of the north abutment of the dam . The
production from this occurrence , which is listed in Bulletin 52 as the
Rainy Day Mine in t h e  Tiller—Drew area , is estimated a t  20 tons with un-
known reserves. There is also a manganese occurrence in the l)ot I r an
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formation in section l~
), 1. 30 h . , R. 3 W . This occurrence is called the

Sit t ing Duck Nang arit ce occurrence. Neither i f  the-s e r e p r e s e n t s  si g n i f i -
can t  n i i n er a l  v a l u e s .

ALTI-RNAT lvi- : PlAN~ OF i)l-:VFI.OPNI:NT

a.  G e n e ra l .  — In the f l  l o s i n g  d i s c u s s i o n , the  a l t e r n a t i v e s  to t i re
proposed Days Creek project are described in detail , and the reasons for
not selecting them are piven. Justification for selecting the Days Creek
s i t e is d i s c u s s e d  in t ire main re -port. Ten a l t e r n a t i v e  p lans of develop-
ment , ranging from sing le— to multi p le—purpose in scope , were investi gated;
those include no action , flood—p lain zoning, flood—p lain evacuation , levee
p r o t e c t i on , a dam s imi la r  t o  Days  Creek at another location , a d ifferent—
s i z e  da m at  Days c ne-ek , dry—reservoir operation at Days Creek , concrete
in s te ad of emban km e n t  d am at Days Creek , small headwater storage sites in
various combinations , and a water—supp ly storage project.

b. No action. —

(1) This alternative would be to take no action in response to
the area ’s water and related land resources problems. Approximately
$130 million , which include- s construction , interest , and land transfer
costs to imp lement the recommended plan , would then not be spent by the
Federal Government. A choice of whether or not to construct a dam at
the Days Creek site would remain available to future generations. No
lands would be inundated by a project , the extent of flooding downstream
would remain unchanged , and the proposed project area could continue to
be used for timber growing, logging, and such farming as would be
appropriate.

(2) Leaving things as they are also would mean retaining present
fish and wildlife populations and habitat , and foregoing new fisheries in
South Umpqua River (summer steelhead and fall chinook salmon) as well as
an increased return of anadromous fish pre sentl y using tire stream .
Prospective benefits from flood control , irrigation , fish habitat enhance-
ment , and improved water quality would not he realized. Reservoir—oriented
r ec r e a t i on o p po r tu n i t i e s , wh ich  would be provided  b y the project , would be
f o r ego n e , w h i l e  streamside recreation would remain , but on a lesser scale
than would be provided under the recommended p lan .

(31 The no—action alternative was not  selected because it would
net be r e spons ive  to human and some environmental needs in t i r e  bas in .

c. Flood—p lain zoning . — Flood plain land—use regulation , throug h
zoning and b u i l d i n g  codes , would not  e f f e c t  a r e d u c t i o n  in t he  p r e s e n t
l evel of f l ood datvigts. ~e -it h e r would it provide service- te any other
of the present or projected water—resource needs of the a r e a .  v i i i l e  i t s
effect would be beneficial , as a basic measure for prevention of future
increases and possibl y some reduction of present flood damage , its adop-
tion would not provide needed water—conservation benefits. According ly,
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i t  has b e - c  n c o n s i d e r e d  as an e s s e n t i a l  c omp lement  to t i r e  flood on t  rol
aspec t  of mol t  ip l e — p u r 1r o s e  s t o r at - e- , The i t t l e r e  t of z o n in g  w o u l d  he t o
l i m i t  or p r ec lude  d a m a g e — p r o n e  d e v e l o p m e n t  i n  a r e - a s  t h a t  a r e  s u bj e c t  to
f r e q u e n t  f l o o d i n g .  A ir analysis of t h e  t I  ft ctivt ic -os of I l e n d  p l a i n  l a n d —
use r e g u l a t i o n  ~ i i  r educ i n g damage  showed t h a t  a v igorou s p r o p  ra in to  e ’ l j T n i —
nate  all  popu la t  ion g r ow t h  and economic d e v e l o p m e n t  wi t h i n  t i r e  1 0 0 — v t - a r
f l ood  p l a in  a f t e r  1985 would reduce-  a v e - r a p t -  a n n ua l  f l o o d  d a i n : i p c s  b y on l y
13 p e r c e n t .  Some- f l o o d — i - - l a i n e v a c u a t i on  w o u l d  r e s u l t  f r o n t  coot inued
imp lementation c- f p ro p erl y p lanned fbood— p lai ii zoning. That e v a c t r a t  ion
would be c o m p l e m e n t a r y  to the  proposed p r o j e c t .  Also , w i t i r  t ire  p lanned
flood—p lain zoning, flood insurance would become available. Tnsur an &t-
would not affect flood lev els , or the dlinur b -t s s u f f e r e d  b y f l o o d  p l a i n
o c c u p a n t s , bu t  i t  would  r e d u c e  t i r e  p o t e n t i a l  f i n a n c i a l  b u r d e n  on the-
fI-jod plain users.

d . Flood—p lain eva u i i t  i o n . — Evacu ;t Lion of are-a s s u b j e c t  t o  f l e d
o v e r f l o w  would he a p o t e n t i a l  n on s t r u c t u r a l  s o l u t  ion to the- I ltm -d pr obl e m.
it would involve removal of all damage—prone , m a nmade  m m p r e v c r - ~e - n t  s I
parts of , or even entire- , communities such as Tiller , Canvo nvill~- ,
W i n s t o n , D i l l a r d , Myr t  e- Creek , R o s e -b u r g ,  Ne - I rose , and Ga r de -r i Viii Ic -v .
I t  would be necessary  to  r e l o c a t e -  r e s i d e n t s  arid improvem ents to crc-as
o u t s i d e  t h e f l oo d p la in  a n2  p u r c h a s e  a l l  or a la rge  p a r t  i f  t h e -  proper-
t i - s  involved . Fo l l owing  t h e  r ob  o cat i o ,r , th e - evacuated lan d would hciv-
to be r e t a i n e d  in pub l i c  ownersh ip  or strict lv zi rrt - 1 to p n c - v i - n t  re-ne -~-. e - d
d e v e lopment  f rom t a k i n g  p lace .

e. Levee p r o t e c t i o n .  — Levees , channe l  i rn p r  ov~ fl i-n t s , and re-bat ed
works  could p r o t e c t  loca l  a reas  f r o m  f lood  damages. hhiosc i c - noire-S woUld
have great uti i it) ’ where -  d am a g e a b l e  p r o p e r t y  i s  cocci-n t rated , or whi r
reservoi.r storage for flood control could not be prov :de-d or would not he
f u l l y e f f e c t i v e .  Al l  loca l  f l o o d — p r o t e c t i o n  works  have t i r e  di sadvant ag e-
of d i s r u p t i n g , to a deg r ee , the n a t u r a l  s t r eam and ripari an t-nv iro n-me - r c t s .

Potential levees investIgated in this stud y have- been hound impractic al
or economical l y i n f e a s i b l e , because the work  r e q u i r e d  would  be ex c e s s i v c
in terms of the acreage and va lues  w h i c h  could  be prc  t i - c  ted ; at Rose- lu r ~- ,
f o r  examp le , some structures which should  be- p r o t e c t e d  w ou l d  h a v e -  to be
removed to provide room to construct a levee . Channel stabiliz ation
works to pre-;ent meandering have been considered in detail for several
locations , but have been found to be lacking in individual c c  o n o mi c  l t - r~~i—
bility. Further , levee construction at s i l t - ted locations would not often
a solution to t i r e w a t e r — c o n s e r v a t i o n  nc - i- i t s  of t i r e -  b a s i n , to t h e  ve ry  imp or-
t a n t  need f o r  w a t e r  q u a l i t y  improvement , or to flood control ne-t -ds ~~i t h e
remainder of the basin.

f . Similar dam, another location. — Wit hr this a It ernat i vi- , ~id ye r~.e-

environmental effects could be exp e ct ed to be c- trmpa rcrb le ii t h o s e -  f o r
1)ays Creek. However , there a p p e a r s  to  be oii l v er ie  U t  i i i  s i t e  I or ccii—

s t  r u c t i o r r  of a dam of s i m i l a r  s li t  , on South Unr pqua  R i v e r or a ny  o t h e r
t r i b u t a r y  t h e r e - t o , t h u  would  p r o v i d e  s i m i  l c r r  p r o t e c t  i o n  to t i r e  h l s c - r
r i v e r ;  t h a t  o t h e r  s i t e - , at  T i l l e r , i s  d i s c u s s e d  b e l o w .  l i t h e - n  lot it for ts
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on tire river in t h e  v i c i n i t y  of t he  p ropo sed  p ro  j e - c t  were c a r e f u l l y
studied ; development at those locations would provide - less benefits
and require larger expendit i re s than for the Days  Creek site.

(1) l’he principal alternative- is the Till e r site , at the up-
stream end of the Days Creek p r o j e c t  area. It has excellent develop-
ment potential , so far as the damsite is concerned . The site - is in an
area of sound rock , apparentl y suitableu to development if a concrete
gr a v i ty  or p e r h a p s  even an arch dam. It is suitable for a pro~ e-ct with
total storage capacity of at least 750,000 acru— fe~~t. immediat ely up—
stream from the damsite , the canyon widens into a topograp hicall y excel-
lent storage b a s i n .  However , a lmost  a l l  of t h e  rese rvoir area is In a
geologic division where soils are unstable. Grap hic evidence of exten-
sive slide activity exists. ln the most recent slide- , on Domp ier Creek

• immediately upstream from the damsite , more than 40 milli on cubic yards
of earth slid from at and above the potential full—pool level ele- .nat ion
to elevations below any flood control pool level b r  the Tiller site .
Thus , pool—level fluctuations inherent in flood control operation could
be expected to cause additiona l slides. Because the problems posed by
existing and potential aggravated slide conditions , both in the reser-
voir area and in the up lands where road s wou ld be relo cated , and because
of the real probability of reservoir turbidity, as a consequence of
slides , the Tiller site was abandon~~ in favor of development at the
proposed Days Creek site.

(2) Another alternative site studied was the Calesvilie site
on Cow Creek , a tributary to South Umpqua River . That  site- has substan-
tial capability for reducing flood damages. However , it was found that
the annual water yield of Cow Creek would not he suffici ent to permit
dependable filling of storage space adequate to serve conservation
needs , either for irrigation or to effect enough flow augmentation for
water temperature and quality control . For that reason , economic justi-
f ica tion wou ld be marg inal at present. The adverse environmental Impacts
r e l a t e d  to  construction at Gale-i-ville would be similar to but less than
those for Days Creek , because of the smaller size e)f reservoir.

g. Different—size dam. — Economic and environmental stud y of d i i —
ferent dirci sizes at the l)ays Creek s i t e  sir owed t h a t  a s i g n i f i c a n t  dc-g r e - c
of service to all chosen project purposes , sufficient to provide- eco—
nomic justification , would be obtained with the- recommended siz e - . A
small er dan and pool would  not  r e su l t  in preport ional n c - 1 uc tion in a d v et -.-

4 impacts , would fall short of meetin g basin needs by n-or e than a propor-
t ional amount , and would provide considerabl y less benefit s . A l e t  e - i -r
project would requir e- more land and r i v e r , and have - g r ean  e r  total impact
on t h e  e n v i r o n m e n t .  A l s o , t h ere would be ci reduction in net bend its
w i t h  a hi gher  dam and l a rge r  pool .

h. Dry reservoir operation. — Under this alternative , water would
not be stored at the Days Creek site except during a flood . There would
oe a lower project cost because costs for reservoir area clearing, road
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relocation , recreation developments , and a fish hatcher ’,’ would be greatl y
reduced or entirel y eliminated. Wildlife impact might be- reduced relative
to the proposed reservoir since habitat loss would be temporary , althoug h
sedimentation of lower areas and deposition of a fine coating of silt ove r
the remainder of the area as a consequence of flood control operations
mig ht render the habitat useless . Anadromous fish would be able to pass
upstream throug h the project. There is , however , a hi gh probability that
during flood storage , spawning gravels would be adversel y affected by
siltation and chat spawn would be destroyed . Adverse impacts on peop le
in the p r o j e c t  area would be similar since they would have to relocate.
The only major benefit for such arc alternative would be f rom flood con-
trol; seasonal use could be made of lands in the pool area but some of
the production potential would be lost. The water conservation needs of
the area would not be satisfied . A detailed economic stud y of this
alternative was not made , because it would not meet the critical need
for water quality improvement and increased summer water supp ly.

i. Different construction materials. — Construction of a concrete
dam , instead of the proposed embankment dam , at the Days Creek site was
studied. The concrete structure would be different in appearance but
would serve the same purposes and have impacts on tire environment much
the same as those for an embankment dam , except for lesser quantities of
borrow. However , geologic conditions of the site are better suited for
construction of an embankment dam , and a concrete darn would cost about
one—fourth more than an embankment dam . Since there would be no appre--
ciable advantage gained by providing a concrete dam , the additional cost
was not considered justifiable.

j. Headwater storage sites. — Various combinations cuf six small
sites on headwater streams tributary to tire South Umpqua R i v e r  were
investigated . All of the possible combinations lacked tire capabilit y
to solve the basin ’s water—resource problems , and the associated costs
would exceed benefits by a considerable margin . In addition , adverse-
environmental effects would be at least as great and probabl y greater ,
in total , than for the proposed pr oject.

k. Water—supp ly storage project. — A major need in tire - region is
to provide additional and dependabl y available water suppl y for i ’r ipc r—
tion and for munici pal and industrial uses. Surface water is tire only
re-liable source-  f o r  add it ional water because ground water general l v  i s
l a c k i n g .  Under natural conditions , stieamflows in South ITnupqua R i v e t
and its tributaries are insufficient to sa ti s t y tire’ irri gation and
m u n i c i pal  and i n d u s t r i a l  w a te r  supp ly n e e d s  d e r r i n g  t i r e  sIm m er nuori t hrs .
Exist iri ~-. consumptive- water r i girt s tot ii about 2 65 c . I . -c . , wli i cii  i s  nio t e
t han t i re  aval lab Ic n a t  m r  ~r i  f l o w  d m i r  i ng soot- snmn imnc e ’ r -c . ~i s t i n t  c r 1 ’ , c c i t t  - r I ,  - I -

tive , o p e r a t i n g  f o r  those- sum ir rer— uune ptr rpo ;e u; ~ureh I or p i s p  t m i d  ‘ -u t r , - i

st~ cage- , would be ci prin t i c a l  n i e an s  of p r o v i d  ing tire- i t  . ‘~~-~~,cdd it j o n a h
low—water—season water srnpp ly . Tire’ s t o r  -d s - m t e r  si, ui Id  i ’ t  t 0 p i t  I

e l e v a t i o n t i t an  t i r e  c i t  eon  of us e- , t o  p er r - i t c - orii ’ ic u i c i i  i - i  i v  i t  V I li ’~- i

reci p i e n t s .  l i i i -  u i t e r n i c t i v e  ob using irui t ni ra l I i i ’ s - s ,- c v ; c i l - u t h c  l i t  ~~or  t i i
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Umpqua River as a potential source for water supp ly also has been studied.
Utilization of that source is being made at this time by the city of
Roseburg. North Umpqua River has a sus ta ined  f l o w  of good q u a l i t y  w a t e r ,
even during the dry season . Major irrigation diversions , however , p lus
d ivers ions for  municipal and industrial use , would not be possible with—
out adverse effects on total flow , fish habi tat , and esthetics. Also ,
long pipelines and pump ing would be required to convey water from North
Urnpqua River to points of greatest need upstream along South Umpqua River ,
and that alternatl~ e would be cons iderabl y more expensive than providing
wa ter supp ly from the multipurpo se Days Creek project.

1. The proposed Days Creek project. — The Days Creek project was
chosen in favor of the various alternatives enumerated above . That proj-
ect is described in the main report. It would be constructed and operated
to meet major portions of existing and projec ted needs for flood control ,
irrigation , municipal and industrial water supp ly ,  recreation , water
quality control , and fish habitat enhancement . It would have a benefit—
to—cost ratio , at 5—3/8 percent interest and over a 100—year economic
analys is per iod , of 1.4 to 1. The following paragrap h de scr ibes the
environmental setting with the project.

27. THE ENVIRONMENTAL SETTING WITH THE PROPOSED PROJECT

a. General. — The proposed Days Creek project would considerably
mod if y the landscape in the project area , and change the streamflow
reg imen of South Umpqua River. Fish and wildlife habitats and recre-
ational opportunities would change corresponding ly. Those and other
impacts of project construction are discussed in the following sub—
paragraphs.

b . Ph ys iograp hy. —

(1) A major physlographic impact would be the flooding of the
valley upstream from the dam , including 16 miles of South Umpqua River
and 14 miles of tributary streams . The total 30 miles of free—flowing
stream that would be lost compares to a total of 250 miles of similar
river in the South Umpqua drainage . The impoundment created by the dam
would have surface acreage of 4,270 acres. During winter months , when
the lake would be drawn down to elevation 948, m .s.l., 1 ,430 acres of
reservoir land would be exposed. During critical water years , when
carryover storage would be withdrawn to meet downstream needs , exposed
reservoir land could amount to as much as 2,660 acres. At whatever levels
bel ow f ull pool the reserv oir might be, exposed land could be the source
of some turbidity during periods of heavy rain and surface runoff. At
such times , inflow to the reservoir also would be turbid; those conditions
are common to all such projects , and are not indicative , per se , of poten-
tial for long—term turbidity.

(2) Another major physiograp hic impact would be time removal of
more than 680,000 cubic yards of overburden and rock b rom tire embankment
and qua r r y  area s, and the excavation and placem ent of 7.5 million cubic
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yards of material at the damsite to form the embankment. The esthetic
impacts of that work would be rrrajor. The nrrethod of construction for tire
work would be selected to minimize adverse impacts , and provision for
major restoration would be included in the work contracts. Any excava-
tion outside the reservoir would be repaired by revegetation , dur ing and
after construction , to  minimize environmental impacts. Rock and gravel
quarries in the reservoir area would be inundated by the lake upon com-
p letion of the project.

c. Atmosphere. —

(1) Dering construction of the project , earth—moving machines
would produce air pollution from their internal combustion engines and
put dust into the air as they operate.

(2) Evaporation from the lake would amount to about 8,780 acre—
feet of water per year . That evaporation would take p lace mostl y during
the summer months. No change is expected to occur to the hot , dry summe r
weather of the region because of that evaporation .

d. Water. —

(1) During construction , machinery working in and around water
areas and gravel—washing operations would be potential sources of water
turbidity and subsequent sedimentation in the river. Because of the im-
pact on fish spawning from potential sedimentation , contracts for all
phases of work would stipulate that contractors abide by all local and
Federal water quality control standards; they would be required to pro-
vide assurance of that compliance . Close coordination with fishery
agencies would be ma in tained dur ing p lanning and construction to schedule
work in the river during times of least potential impact to fish life.

(2) The ground—water table In the hillsides immediatel y around
the project would be raised by filling of the reservoir. This is not
expected to have any significant impact on the area.

(3) Al gal blooms or other related problems are not expected to
increase with the project. It is believed tirat , through low—flow augmen-
tation and temperature control , existing algal problems In South Unrpqua
River would be decreased . With increased irri gation , there mig ht be an
Increase in polluted return flow ; the Bureau of Reclamation is currentl y
studying that problem to quantif y its inrpact .

(4) As for any  o t ir e r  r e s e r vo ir  lmpou i r d  ing  reirrof f I ron the (‘rm , r st
Rang e, there is some possibility that a reservoir turbidity problem could
develop . At time present t ime , however , signi b leant turb idit y exists at
only one of 11 multip le—purpose storage’ proj ects in n Wiliam e tte- Rive r Basin ,
to the’ north of the Umpqua ; some aspects oh time t urbid its p r ob l e m  experi —

enced at that project are year—round .
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(5) Storage space In the reservoir would be allocated as follows
for  an average year:

Storage space
Storage purpose in acre—feet

Exclusive flood control 15,000
Multip le—use: 260,000

Irrigation 15 ,000
M & I wa ter 3,000
Environmental enhancement 1’ 242,000

Carryover , multiple—use 130,000
Inac tive 70 ,000
Dead 5 ,000

To tal stor age 480 ,000

1/ For water quality control , fishery enhancement , and down-
stream recreation .

Dur ing  dry  years , more than the above—referenced 260,000 acre—fee t of
stored water would be required to maintain fishery—enhancement flows and
meet irri gation and M&l water supp ly needs. The additional water required
would be drawn from the carryover storage .

(6) The reduction of flood stages downstream , by the Days Creek
Lake project , would be a significant environmental impact. The following
tabulation shows the stage reductions for two key locations on South
Umpqua and Umpqua Rivers during floods of 5— , 10— , 25— , 50— , 100— , and
200—year average recurrence probability.

Stage data in feet

Recurrence Soutir Unrpgua R. at Brockw~y~ Umpgua River near Elkton
probability Unreger— Regu— Reduc— Unregu— Regu— Reduc—
in years lated lated tion lated lated tion

Bankfull 21.0 11.0 0.0 25.0 25.0 0.0
5 2 4 . 7  2 1 . 0  3 .7  34 .2  3 2 . 4  1.8

10 2 7 . 7  21.0 6.7 39.0 36.1 2 .9
25 31.7 21.0 10.7 4 6 . 3  4 2 . 8  3 .5
50 34.4 21 .8 12.6 49.0 45.0 4.0
100 37.2 23.5 13.7 52.6 48.5 4.1
200 40.0 24.8 15.2 56.5 51.7 4.8

As noted in tine -  above t a h e r l c m t i o n , h igh  r u n o f f s  of Sou th  Umpq u a R i v e r  would
be c o n f i n e d  to b a n k f u l l  s t c m g e ’  at  Brockway for  2 5 — y e a r  and a l l  lesser floods.
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(7) Augmentation of low s’lmnc-r f 1 o ~ -s fto ~c tire danm site to the
mouth of Umpqua River would be anoth ier si grn it icon environmental impact
of t h e  Days Creek p r o j e c t .  The pr - i c - c t  w o u l d  i m p r o v e  w a t e ’ r q u a l i t y  In
South Umpqua River throug h tempe-ratur er control and low—flow augmentation .
Reduction of water temperature - downstr eaic , tirr oug ir re - lec r se- of cool water ,
wou ld provide water of about 55° F. at thuo h r t  je - c t amid 700 F. or less at
the mouth of South Umpqua River , c rl co ir t 60 r ive ’r miles downstream .
Depending on prevailin g, condit ions , time t t-rr I t - r J t u r e- could be reduced t o
a lower level as might be desired fi)r fi sim_ Im a ur it u l t  e nhancement. Flow
augmentation for fishery enhance-me-nt is p l a n n e d  to  n n r i r r t a i n  f l o w s  suit-
able for anadromous and resident game fish in Seuth 1r ~pqucr River from
Days Creek to the conf lue nm ic er with North hinrpqua R i v e - r d u r i n g  t i m e  c -n t  i r e
low—water season . Water released from s t o r a g e-  f o r  flow augmentation
would not be removed f r o m  Sou th  Umpqua  or Umpqt m cm R iv er s. E nh an c e -r ime - n t
of recreational opportunities would occ umr along time entire- river reci Ji ,
but more especiall y along South Unirpquo River. Enhancement of fisheries
and water quality would result in South Umpqua Riv e r. The augniecnted low—
water flow during August and September at tire Brockway gage- on South
Unrpqua River would be 3 or more times tire nc rtemral mininium f low , based on
40 years of streamflow record . In one—half of those vecrrs , tine augmented
floes would have been 7 or more times the natural minimum flow . The
natural and augmented flows from June throug h November  are  shown in t i re-
following tabulation ; flow augmentation would not be- provided during t ime
other months.

Natural flow Augmented flow
Month (c.f.s.) (c.f.s.)

June 474 750
Jul y 139 950
August 70 950
Sep tember 69 800
Oc tober 186 650
November 313 550

e. Vegetation. — Trees , brush , and other major vegetation would be
removed from the dam and reservoir construction areas during clearing
operations. Except as required for road and utility relocations , and
developmen t of recrea tion ar eas , other project lands would not be cleared .
Reseeding of cu t slopes , and similar ac tiv it ies , would reduce the long-
term impact of such work . Mater ial  f rom c lea r ing  which  has commerc ia l
value would be salvaged . All other material would be disposed of by
pract ices accep table at the time and in comp lianc e with all State and
local environmental standards. It is probable that disposal would be by
burning, bury ing ,  and ch ipp ing. Burning would create’ air pollution but
would be the most economical. Burying as a disposal method is being used
to a limited extent at other project. Depending upon the sucCe’Ss and
experience at those projects , it may be used at Days Creek . Chipp ing as
a method of disposal would be encouraged but the mat erial must be t rain s—
ported out of the reservoir area . l’here are limit ations with i- i ri pp imm g
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especially when large stumps are involved. Also , the material if p laced
too thick on the forest floor inhibits vegetative growth. All clearing
opera tions would be scheduled at the latest possible date in advance of
projec t completion in order that soil erosion which would result from
cleared areas would be minimized .

f. Fish and wildlife. —

(1) Fish. — Anadromous-fish spawning area would be lost in the
reservo ir reach. The impact would be compensated for by hatchery produc-
tion and by prov ision of f i s h  passage . Adult salmon would be transported
over the dam to permit continued use of the upstream spawning area. The
overall anadromous fish resource would be enhanced due to increased flow,
reduced wa ter tempera tures , and utiliza tion of the reservoir for  rearing
juvenile chinook salmon . The following tabulation shows, by species ,
expected increased return to the South Umpqua system annually resul ting
from projec t opera t ion , as estimated by the Fish Commission of Oregon .

Spring chinook 3,300
Fall chinook 6 ,900
Coho 660
Summer steelhead 3,100
Win ter steelhead 1,300

Rearing of spring chinook salmon in the reservoir would provide an addi-
tional 10,300 returning adults of that species in addition to the amounts
tabulated above .

(2) Improved fish habitat in South Umpqua River , augmen ted by
ha tchery pr oduc tion, is expected to result in substantial fisheries for
fa l l  chinook and summer steelhead , species no t now presen t in South
Umpqua River. Establishment of any new fishery is difficult and not
always successf ul, but the figures given in the above table are based
on the best information available to the Federal and State fishery
agencies.

(3) The reservoir also would provide a substantial fishery for
resident trout . The Oregon State Game Commission estimates that , by
stocking a t a ra te of 50 f ish per pound and 3 pound s per acre , 78 ,000
angler—days of fishing would be created annually.

(4) Several facil ities would be provided at the project to per-
mi t efficient management of the fishery. Both the spiliway and the still-
ing basin for the outlet works would be designed utilizing the latest
standards and criteria available at time of construction to minimize or
eliminate nitrogen supersaturation problems . For the downstream passage
of f i sh , a movable collector (fish horn) would be installed at a suitable
location to pass fish from the lake into a flexible hose to a conduit
through the dam , and out into the channel of South Umpqua River; the fish
horn would be movable through all operating levels of the reservoir , and
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would be designed to attract fish within 5 fe-ct of time reservoir surface.
By utilizing multilevel ports for releasing water , release temperatures
of 55° F. or less could be nr’aintai nrei d at t h e  project and 70° F. or less
at the rnouthm of South Umpqua River.

(5) Ar t existi ng fisim ima t cimery, yet to be selected , would be
enlarged , or a rrew imatcir c ’r would  be c o n s t r u c t e d  to  p r o v i d e  c o m p e n m s a t i o n
tar loss of spawning amn d rearing areas resulting iron projec t inrp l ememnta-
tion ; about 20 acres of land would be r equ i r e d  for t h at purpose. Salmonn
now spawning  w i t h in t ine  r e s e r v o i r  area , ann d a l l  s t e el i r e a d  an n d c u t t h r o a t
now spawnin g upstream from t ile - proposed dams i te , would he compensated b r
w i t i m  h a t ch e r y  p r o d u c t i o n . lmnd ividual fisir of timose species woun d be
trapped arid spawned , and time smolts p lanted downstream fromn m time dam to
m a i m n t a i n  t i re  p r e s e n t  f i s h ery . Trapped sa lmon  in excess of h a t c h e r y needs
would be transp lanted erpsLream fronr tire reservoir to spawn m na tem ra ll y.

(6) Wildlife. — Time project would reduce available- wildlife
imabitat by about 4,300 acres. The Oregon Game Commission estimates such
habitat loss would result in an estimated reduction of 2,200 deer hunter—
days annually, 600 hunter—days for up land game , and 150 hunter—days f o r
nongame . The same habitat that would be lost to deer and upland gcnnn e
also is used by a variety of other terrestrial animals sucir as small fur—
bearers , songbirds , and other nongame birds , reptiles , amp hibians , insects ,
and other invertebrates. The reservoir would favor sonic species sucin as
waterfowl within those broad groupings , but most of the forms present in
time area to be inundated would be either eliminated or forced to compete
in similar habitat types that remain elsewhere . In the noninundate-d part
of the projec t area , wh ich encompasses 4 ,500 acres , changes in l and—use
pa tte rns probabl y would alter the balance of wildlife species to some
extent . To compensate for the wildlife habitat to be inundated by the
pro jec t , 1,200 acres would be acquired and set aside upstream from the
reserv oir , and managed spec if ically for wildlife use.

g. Recreation. —

(1) Recrea tion on the lake and the river downstream , as wel l  as
adjacen t lands , would be developed and managed for public use. Douglas
County Parks Department has expressed interest in developing the recre-
ational potential of both the lake and the river downstream from the dam .
The c± ty of Roseb urg also has expressed in teres t in develop ing recreation
fac il it ies on rivers ide land now in ci ty ownersh ip.

(2) Inundation of 30 miles of natural—flowing South Unnpqua and
tributaries and their shorelines would result in the loss of present
recreational opportunities in the project area (presently 4,000 recre’-
ation days annually and expec ted to increase to 15 ,000 day s in 100 years).
Compared with use on North Umpqua River or Rogue River , the adjacent
streams of comparable  size , that use is very low . The rese-rvoir and
shoreline improvements resulting from tir e proposed Days Creek project
would encourage an estimated 285 ,000 annual recreation—days during the
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m i t  i . r l  p m ’j t - c t  pt - r i n d  ( t h i i r e i  \ ‘e- ar) , i n c r e - a s i ng to  554 , 000 r e c r e a t  i o n — d a y s
. i m n i r u m a l l - . i t t  50 y e  m r s  amid  775 ,000 itt 100 years. F cmci l it ies to be con—
st rue - t ‘I i t r e ’  1 ude - 150 ccmmn p urn ! to , 120 p h cnic units , roads , b o a t — l a u n c h i n g
r .r mp s , b i i ~ i r i g  t r a i l s , sew i ig e— e i i sp o s a l  f a c i l i t i e s , and p a r k i n g  a r e a .  F u t u r e
dt - v e - 1. 1 0  c t  , - ‘ r t i m e -  i ic teasing use , would i n c  I cmiii- the foll owing  acid i t i ons
15 0 cci~ p r mmni t s , l momt— Icumnr rchri ng ramps , 270 picnic u n i t s , roads , t r a i l s ,
se w a g e — e l  i s p o s i l  Ic i i i  t i c -s , m m d  p a r k i n g .  The o l m p o r t u n i  t y  to boat and
water— ski is trot now cmv ;u il ,r hl e in the area; timus , the lake would provide
or g r t -rt e -r d i c e -r i - c  i t v  at  re-cr c-at ional experience. 1)ownstreanrn from the

c l i i i , t o  t he’ c o n i l  lu e - n c e  wi tin tire- Nort im Umpqua , annual recreation use is
exp~-c ted to incre a se - to 895,000 recreation—days annuall y by the end of
the third year of project operation because of improved water quality and
augmented low summer flows ; expected annual recreation use , without the
project , for t ire same period is 740,000 recreation—days. Facilities to
accommud .-rte increased recrea~ L a use downstream would include five boat—
access site’s , 500 p icnic units , 1~ 0 camp ing units , trails , park ing , and
sanitary facilities. Additional 2acilities in the city of Roseburg also
arc p lanned . The number of peop le using the Umpqua River is not expected
to increase because of the improved water quality and augmented flows ,
but there would be an improvement in the recreational experience for those
users.

h. Esthetics. —

(1) During reservoir clearing operations , the land in the proj-
ect area would be denuded of all vegetation . That action would temporaril y
create an unsightl y scene as well as a potential for erosion and silting
problems . Those adverse potentials would be minimized by scheduling clear-
ing operations for tine reservoir as late as possible during project con-
struction , thus avoiding surface drainage directl y into the river over an
extended peri od.

(2) Increased summer flow resulting from operation of the proj-
ect , in addition to improving the quality of the water downstream , would
enhance tire esthetic quality of the river.

(3) Another impact on the environment would be the scars on the
landscape from road comnstruction . They would be unavoidable , even witir
present plans to minimize destruction of scenic resources , restore vegeta-
tive cover , and provide the essential setvices in  a manner compatible with
public cisc and enjoyment of the area.

(4) A scenic impact on the area would he the magnitude of the’
e n n b a n k n i t - m n t  dam. That structure , with its rock fm rc e , would be alien to
the nat irr al cim armmct er of the site. The large lake created would he
scenic- eltiring May throug h Ju ly but , because of drawdown , the area would
be less attractive during the period Aemgu st t imr emmgh A pril. The table
below shows the- elrcrwdown • below full conservat i aim pool , that w o u l d  be -
e x p e c t e d  to occur dur i m g  an average water ye’cI r
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Month Drawd own (in fe -ct)

May 0
June 0
July 5
August 19
September 35
October 52

(5) Esthetic measures in the vicinity of Days Creek da ic site are-
included in the proposed plan . During and after construction , gradin~
and landscaping to blend the features with the natural terrain would be
accomplished . Borrow , quarry, and spoil areas would be clnosen so as to
detract as little as possible from the natural setting. Where spoil and
borrow areas would be visible , they would be either screened witir vegeta-
tion or graded and landscaped to blend with the character of tire- surround-
ing areas. Temporary Iraul roads would be located with care and would be’
obl iterated , landscaped , or revegetated after comp letiomn of the project ,
when need would no longer exist for them . Contractors ’ work areas would
be selected so as to create minimal disturbance , and would be restored
after use. Permanent roads would be located to make use of scenic vistas ,
retain an unspoiled lake shoreline , and preserve tire s onic beaut y .
Roadway cuts and fill slopes would be seeded and landscaped . At t he-- dam ,
treatment would include selective shrub and tree planting, and use ob
indigenous building mate~ ials to present a harmonious relationshi p betweenr
manmade features and the surrounding lands. In all cases , t h e  emp has is
would be to preserve the natural scenic beauty wherever possible , and to
rehabilitate only where altering the landscape would be unavoidable.

i. Geology. — The mineral resource in the project area generall y
has no t been exp loited . Project construction would utilize gravel , rock ,
and clay from the project area. After project construction and irmunda—
tion , the mineral resour~ e would not be physicall\ destroyed , but it
generally would not be available for use . Any mineral resource-s in tire
reservo ir area , such as sand and gravel , that would not be needed for
project purposes could be removed before project comp letion and inune lmm tion .

j. Historical and social. —

(1) The project will not affect am y existing or potential units
of the National Park system or Site’ s presently eligible- feir reg istratiorn
as national historic or natural landmarks. No sit e— li~ te’d in t i r e  N m t  i o n a l
Register of H i s t o r i c  P l c r c e - s or b e i n g  c o n s i d e r e d  f o r  n o n r i n a t  ion to t i me
Reg ister are involved.

(2) No studies have been made of time social and ctn l t i r r , r  I eoird i —

tions in the vicinity of t he pro u -ct. Ba-se- cl on ~r c ~ii nr t of m an n-coo I rain

t h e  a i r  and t i re  assump t i aim t hat tir e-re are 3. 2 per son-s pe- n i m a u r o t  iii I a m
stead , it is c-st imated t h a t  abou t  330 peep Ic now r e I d e -  on I anrd s ten h - u-
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acquired for the project. Also , about 400 students reside at Milo Academy
in the project area. Those 330 residents would be disp la ced only whe n
comparable , decen t , saf e, and san itary rep lacement housing is available ,
and would be given relocation advisory assistance , moving and rela ted
expense s, and rep lacement housing payment or rental assistance payments.
The M ilo Academy students would be transferred by the Seventh Day
Adventist Church , owner of the academy .

(3) Local school progra ms also would be af f e c ted by add itional
enrollment from construction—crew families. Federal impact payments to
local school districts would minimize the effect of increases in operating
costs. The Tiller public elementary schook , which is in the project area ,
has a 197 1—72 enro l lment  of 62 students. About 35 of those students
reside in the pr oject area and would be relocated. The rest of the
students would either be transported to another existing school (Days
Creek) , or a new school at some other location would be provided. Details
regarding school miti gation would be worked out during preconstruction
planning with the local school district.

(4 )  Peop le living near the project , or in a community such as
Days Cr eek or Canyonv ille , would experience an impact from increased
tourist and recreational - se of the area generated by the project. That
impact may be beneficial to those individuals who rely on tourism for
economic gain , but  it would be adverse to many more peop le who desire a
rural atmosp here without the disruption of large numbers of tourists ,
sightseers , or recreationists.

(5) Community services would require expansion for the expected
construction workers and their families. As a long—term impact , the
recreationists attracted to the region because of the lake would extend
tha t service demand . One could expect , fo r  examp le , that nearb y commun i-
ties such as Days Creek , Canyonv ille , and Roseburg would expand existing
facilities——restaurants , motels , serv ice sta t ions , mobile trailer camps ,
and sporting—goods shops——and perhaps add fac ilities which provide water—
ski and boating supp lies. The economic impact inn t ha t  regard  could be
very importan t to the peop le of the region .

(6) The project would induce development adjacent to the project
lands and thr oughout the local area. Problems stemming from such things
as inappropriate or mutually detrac ting land uses , inadequate provision
for sewage treatment , and encr oachmen t on hazard ous f l ood p la ins ar e
l ikel y to result unless the State and local governments guide and control
the induced development.

k.  Downstream. —

(1) To prevent erosion damages to the channel and banks of South
Umpqua River during flood—evacuation periods , the proposed plan provides
f o r  up to 17,000 linear feet of channel stabilization work , at various
locations , with the locations to be determined on the basis of experience-
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after the project is placed in operation. If that channel -stabilization
r~ecrk proves to be necessary, it would reduce ri paria mm habitat , e - f ~~~e

e’stlm etic change because of riprapped shoreline , and reduce cre ’i-iion ~ ncd

p~’t~ -n t iim 1 t u r b i d i t y .  D u r i n g  c o n s t r u c t i o n n , depe n d i n g  on l o c a t i o n , shore-—
li ne turbidity could result. Specific design features and method of
cotrot ruction tor tire stabilization work would be based on late-st accept—
r11e environmental practices. The p lans for the work would be coordinated
with all interested agencies. The work would be scheduled during periods
c c i  l eoist potential adverse impact to fisinery.

(2) The pro j ect will provide flood plain protection which could
a t i e c t  flood plain development. The impact of that protection might be
an influx of people and businesses to the area to be protected. in past
years the trend associated with newly constructed projects has been for
new downs t ream d e v e l o p m e n t  to advance farther and farther riverward unti l
there are large concentrations of damageable properties inside the area
of unacceptable risk . Flood plain regulation based on the 100—year flood-
way, and the floodway fringe—zoning concept , should encourage nondamageable
e.aes of the flood p la in , to insure tirat the expected flood control bene-
fits of the project are realized . Local government would be responsible
for implementing regulations and is pursuing such a program at this time .
The main report includes the following recommendation: Construction of
the project is recommended provided that “An appropriate non—Federal
agency take the necessary action by means of land—use regulation , to
(1) prevent encroachment on the waterway needed for passage of regulated
f l o od peaks , and (2) to protect spawning gravel areas satisfactory to
state and Federal fishery agencies. ” Douglas County has given written
assurances, also included in that report , that such actions will be taken.
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SINGLETON PARK SITE

AREA - 23 acres.
• 

• •~~~~~~~~~
‘ .‘  VEGETATIVE COVER - Generally native trees and brush along

shoreline and orchard on flatland .
TRE E COVER - Doug las fir , cottonwood , alder , map le , willow ,
domestic ftuit trees.

UNDERSTORY - Native and domestic grass , ferns , salal .
• TOPOGRAPHY - Flat bench with some steep bank ar r iv ir.

S ELEVATION - Flat land about 15 feet above the river.
EXISTING DEVELOPMENT - Minimum ground and other imp rovements
on 3 acres. Remaining 20 acres undeveloped.
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R. M. 112 SITE

AREA — 35 acres
VEGETATIVE COVER - Cenerally ope n , gra ssy area witP

trees and brush ilong river.
TREE COVER - Dougl.a~ f i r , cottonwood , al]er, yellow

• p ine , Oregon map le , wi l low , ash , fruit tr ’c~- .
UNDERSTORY - Oregon grape . ferns, na tive grass , sala 1
1’OP(~&~R~\PHY — Ge~~~r i I 1 y dat with moderate ‘ank at
shore line .

ELEVATION — Flat  land 3 feet above ma’ irat r a

river.
EXISTING DEVELOPMENT - Land l b  curtenL v

~~~~~~jculture .
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D O U G L A S  B O A R D  O F  C O M M t S S I O N E R S
COUNTY STANFORD BUELL RAY F. I)OERNER AL FLEGEJ .

COURTHOUSE. .  . ROSEBURO , OREGON 97470 TELEPHONE 503/672-3311

July 19, 1971

Colonel Paul D. Triem
Dis tric t Eng ineer , Portland District
Corps’ of Engi neers
P. 0. Box 2946

After consideration of the expected recreational resource to re-
suit from the proposed Days Creek Lake Project as discussed with
personne l of your office, the Douglas County Board of County Com-
mi ssioners in tends to par ticipate with other non-Federal agencies
and the Corps of Engineers in the planning , development , and ad-
ministration of that resource in compliance with Public Law 89-72
(the Federal Water Project Recreation Act).

It is understood that non-Federal par ticipants will be required
to bear not less thar one-half the separable project costs allo-
cated to recreation and to operate, maintain , and provide the
nec essary replacement of facilities.

The actual scheduling and scope of development and division of
non-Federal responsibility will be determined by mutual agreement
by the participants as project planning progresses, and will be
contingent upon availability of funds to the respective partici-
pants.

BOARD OF COUNT Y COMMI SSIONERS
OF’ DOUGL TY, EGON

By~~~~~~~~
Flegel , a i rman

By 

~~~ ~~~~ CC

Ray E rr , Commissioner

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~St~~~ ord~~~~~~l , C~~~~issioner 
<
N

1~XHIBIT 1
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U G L A S~~~~, B O A R D  O F  C O M M I S S I O N E R S
C O U N T Y  • ‘~ F i \ I O R I) I~I I L ~I R AY I- . I)o I• ;ENER A l .  I l . I U I L

C O U R T H O U S E  ROSEBURG . OREGON 97470 TELEPHONE 503 672 3311

Jid v 27 , 1.71.

Colonel Paul D. Tries
District Engineer, ~ortlsnd DistrictCorø s of’ Engineers
F. 0. Box 29I ~6
Portland , Oregon O72O~

We expect the recreational resource of South lJmpqua River downstrealp
from the proposed Days Creek Lake project to be significantly improved
because of that project. Understanding that that area of improvement
will be proposed as an authorized part of the project, the Dou glas
County Board of County Commissioners intends to participate with other
non-Federal agencies and the Corps of Engineers in the planning, develop-
ment , and administration of that resource in compliance with Public Law
89-72 ( the Federal Water Projec t Recreation Act)

It is understood that non-Federal participants will be required to bear
not less than one-half the separable project costs allocated to recrea-
tion and to operate, maintain, and provide the necessary replacement of
facilities.

The actual scheduling and scope of development and division of non-
Federal responsibility will be determined by mutual agreement by the
participants ~s project planning ‘progresses, and will be contingent
upon availability of funds to the respective participants.

BOARD OF CQUN~ Y C0MMI~SIONERS
OF rxpq~ s ~b ~~~OREGON

By
Al Flegel , Chairnt~’n

By~ 
‘ 

. 

~

‘ 
“-__ _ 

--

Ray E. ~oerner Commissioner

~~ tanfo~d Buell,/~~ommis, ~r

( - I
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Office of the Mayor Phone 673-4457

CITY OF ROSEBURG
744 S. E. Rose Street

ROSEBURG , OREGON 97470

J u l y  28 , 1971

Colonel Paul D. Triers
District Engineer , Portlond District
Corps of Eng ineers
P. 0. Box 2946
Portland , Oregon 97238

Dear Colonel Triers:

We expect the recreational resource of South Umpqua Rivei down-
stream from the proposed Days Creek Lake project to be significantly
improved because of that project . Understanding that lb . t area of
improvement within the City will be proposed as an authL .rized part
of the project , the City of Roseburg intends to participate with
the Corps of Engineer s in the planning , development , and adjainistra-
t ion of that resource in compliance with Public Law 89-72 (the Fed-
eral Water Project Recreation Act ).

• It is understood that non-Federal participants will be required to
bear not less than one-half the separable project costs allocated
to recreation , and to operate , mainta in , and provide the necessary
replacement of f a c i l i t i e s .

The actual scheduling and scope of development , and division of non—
Federal responsibility , will be determined by mutual agreement by
the participants as project  p lanning  progresses , and w i l l  be contin-
gent upon availability of funds to the respective participants.

Very truly yours ,

2b~~ 7~~d~~W~~
William T. Evans
Mayor

Timber Cap ital of the Nation

EXHIBIT 3
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OREGON STATE
S • Z HIGHWAY DIVISION

Is ~~9

HIGHWAY BUILDING • SALEM , O R E G ON • 97310

Jul y 26 , 1971

Colonel Paul  U . Triem
D i s t r i c t  Engineer , Por t l and  D i s t .
Corps of Eng ineers
P .O .  Box 2946
Por t land , OR 972O ’~

Dear Colonel Triem :

After consideration of the expected recreational resource
to result from the proposed Days Creek Lake project as discussed
wi th personnel of your office , the State Parks and Recreation
Division does not wish to partici pa te in development and admini-
stration of that resource. ~o do , howev er , have an interest in
the public ’s recreational enjoyment of the project. We would be
wil l ing  to par t ic ipate in the  overall recrea t ional  and st .~ i t o
hi ghway planning, if it would be beneficial to you.

We apprec ia te  the opportunity to review the proposal and
the cour tesy  ex tended  b y your  people d u r i n g  the  j o i n t  i n v e s t i g a t i o n.

A t t a c h e d  f o r  your  i n f o r m a t i o n  is our p re l imina ry  anal ysis of
the Days Creek Reservoir  recreat ion po ten t i a l s  and r e q u i r e m e n t s .

V y truly yours ,

L . Por ter
a te Highway 1~ngince

- 

~~-d
Id , G. Ta lbot

State Park s Superintendent

AL L I cli -

i :x i i I 1’ * — I



• Preliminary An sis of Recreation Potentials a Requirements

DAYS CREEK RESERVOIR , SOUTH UMPQUA RIVER , OREGO N
June 28, 1971

The following comments were prepared by the Oregon State Parks and Recreation

planning staff in response to the June 8, 1971 request of the Corps of Engineers for an

early evaluation of thd recreational resources of the project. They are based upon

the June 8 data provided by the Corps of Engineers and a joint field inspection made of

the area on June 15 by Recreation Planners Ira Moore and Bernae~i Bishop of the Corps of

Engineers, Portland; Tom Keel, Director of the Douglas County Parks System ; Keith Shone ,

Recreation Specialist of the Bureau of Outdoor Recreation; and Richard McCosh , Landscape

Architect of the Oregon SLace Parks and R~creatica office.

• General Recreation Impact

The projec.. would provide a large body of water in an area where it would be sig-

nificant and favorable to recreational use. This use would be primarily by the residents

of Douglas County and the tourists traveling on nearby In te r s ta te  Highway 5. The state-

wide recreation plan indicates a shortage of natural lakes and reservoirs in this area.

Attractive existing lakes and proposed reservoirs within the surrounding counties of

Jackson , Josephine , Coos, Kiamath and Lane will reduce the extent of inter—county rec-

reation demand upon the Day Creek Reservoir for recreational uses , unless an exceptional

fishery is developed.

The existing section of the South Umpqua River which would be inundated is primaril y

of state recreation signif icance in relation to its e f f e c t s  on the anadroinous f isher ’

and the downstream recreation related to this resource. This stretch of river is also

bordered by State Highway 227 for some 10 miles along which the highway shoulders provide

easy fisherman access and there is some pleasure driving scenic interest. Only one

small county park would be inundated , and the general overall scenic losses would be

considerably less than in the upper South Umpqua River basin or the North Umpqua River

areas in this vicinity of the state.

There are numerous state and county parks and recreational areas downstream which

would be benefited by the protection afforded by flood control as well as the Increased

sunmer flows in the dry season.
I N11 1 B I T  ~~2
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2.

Reservoir Recreation Sites  and Shoreline Scenic Values

Information is limited at this time, since there is no indication of how shoreline

recreation values might be affected by the relocation of State Highway 227. the need

for material sources for the dam and roads, or the Bureau of Land Management ’s future

• logging program for the extensive O&C lands at the area. Water quality and fishery

values are also undetermined.

There are several potential shoreline recreation sites available on the proposed

reservoir where topography and vegetation could be favorable to public use as outlined

• by the Corps of Engineers’ recreation planners.

Our re’:~~.w of the area indicates that the most favorable combination of shoreline

• topograpiiy and useful recreation areas overall would be possible under Plan 2 with a

Conservation Pool level of 1022 feet in elevation , but there is some flexibility for

good use at other levels at individual areas.

An excellent viewpoint opportunity appears to be available on the high rid ge three

miles upstream from the proposed dam and west of Lavadoure Creek. This point c~ m~ ands

views in both directions above the lake for many miles in each direction. If the relo-

cation of State Highway 227 occurs clcse to the north shore of the lake, more considera-

tion might be given to the west slope of this ridge as a major recreation site with

possible routing of the State Highway to the north and east of the point via Lavadoure

Creek.

The Tiller site could be reduced in scope with primary consideration to day use

access to both shorelines.

Recreation L’se Estimates

Although the proposed lake would be comparative in size to Detroit Lake, an

equivalent recreation use cannot be foreseen. Detroit Lake is located near the heavily

populated lower Willamette Valley and along a major tourist highway which serves as

an importan t recreational travel route to the Cascades and Eastern Oregon. It also has

an extensive fishery a t t rac t ion.

EX II1IIIT .
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Our estimates of recreation use and demand at Days Creek would be closer to an

initial day use of 125,000 and camping use of 25,000 annual visitors , with future growth

entirely dependent upon the water quality, fishery , and recreational attractions which

are made available.

Development Needs

Based on our attendance estimates and potential recreation use of the lake shore,

there should be a minimum of 100 acres of reasonable grade topography for day use and

50 acres of nearly level area for camping use with appropriate adjoining recreation use

lands.

Operation

The recreation areas of this reservoir could be most e f f ic ient ly  administered by

Douglas County and the Bureau of Land Management who already have existing operations

in the iimnediate vicinity. The usage of the area is anticipated to come pr imari ly  from

the Douglas County population and the Interstate Highway traveler.

Summary

The Days Creek Reservoir offers a large body of water of potential recreation

significance to the Roseburg, Douglas County area and in close proximity to tourist use

of Interstate Highway 5.

The project recreation should be administered in connection with existing vital

Douglas County, Bureau of Land Management , and Corps of Engineers interests in the

area.

The State is not interested in participating under P.L. 89—72 on this project ,

but would have a continued interest in the overall project effects upon anadromous

fishing, the appropriate relocation of State Highway 227, and giving assistance to

recreation planning which leads to useful public recreation enjoyment of the reservoir

itself.

RIM: aw

I \ Il BIT
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UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF OUTDOOR RECREATION
PACIF .c NORTHWEST REGION

INREPL ’, REF IR TO 1000 SECOND AVENUE

D6427CNP SEATTLE . WASHINGTON 98104

OCT 27 1971

Colonel Paul D. Triem
District Engineer

• Portland District , Corps of Engineers
P. 0. Box 2946
Portlan d , Oregon 97208

Dear Colonel Triem :

Reference is made to your letter of October 6, 1971, requesting our
• review of your revised Recreation and Public Use Appendix , Days Creek

Lake , of the Review Report on Uuipqua River and Tributaries , Oregon ,
Interim Report , South Umpqua River. We are pleased to note that our
review comments of August 11, 1971, have been incorporated into the
revised report .

This office has participated in a joint field inspection of the
project area and has met on several occasions with representatives
of your planning staff to discuss recreation planning for the proj-
ect. It is our view that the recreation potential of the Days Creek
Project has been adequatel y evaluated and that the revised report
sets forth a plan which , when implemented , will realize the recrea-
tion potential of the project. We note that the features of the
plan pertaining to the downstream reaches of the South Umpqua River
contain provision for the enhancement of urban recreation opportunities
within the city of Roseburg and view this as very desirable .

The forecasts of recreation use for the reservoir and the downstream
zone of project influence appear reasonable in comparison with attend-
ance at existing , similar reservoir projects. We further note that
the unit day value has been selected from the range of values provided
in Supplemen t No. 1 to Senate Document 97 in computing recreation
benefits and that the selection of the maximum unit value is jwstified .

Appendix XII (Recreation) of the Columbia—North Pacific Comprehensive
Study tndicates that the general area of western Oregon and Washington
is deficie nt in outdoor recreation opportunities . The project area
lies within subregion 10 of the Columbia—North Pacific Region which
includes those portions of Oregon and Washington lying west of the

EX H IBIT  ‘~.l
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Cascades plus the Rogue and Umpqua river basins of southwestern Oregon .
The recreation appendix indicates that , as a whole , most of the subregion
outdoor recreat ion demand was being met at existing reservoirs in 1965.
However, increased demand beyond 1965 will surpass the capability of
the existing resources by 1980 and , by 2020, an imbalance between supply
and demand is anticipated . The Days Creek Project will assist in meetin g
these needs .

In response to subsection 6(a) of the Federal Water Project Recreation
Act , it is our judgment that the outdoor recreation aspects of the proj-
ect are not in conflict with the approved Oregon Statewide Comprehensive
Outdoor Recreation Plan currently on fil~’ ‘In this office developed
pursuant to subsection 5(d) of the Land and Water Conservation Fund
Act of 1965 (78 Stat . 897).

We appreciate the opportunity to review your revised appendix.

Sincerely yours ,

Maurice H. Lundy
Regional DirectoT

~~~~~~~~~~~~~~~ ~~~~~/ / ~~~~ 4
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Mr. R. L. Porter - -
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