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UNITED STATES

~~~~~~~~~~ DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE

BUREAU OF SPORT FISHERIES AND WILDLIFE

R e f e r e n ce  • 
~I) II II ‘.1 ‘I I

I 0. II(1\ ‘I

I’I~ H I I ~s I’ . (110 ( . 11’. : h

I i ece ,nhc r  20 , 1~1~ I

D i s t r i c t  Eng inee r
Po r t l and  D i s t r i c t , Corps of E ng i n e e r s
P.  0. lox ~~~
Portland, Oregon 97208

Dear S i r :

‘iSis is our u e ta i  led r epor t .  on t~ c e f f e c t s  p r opos ed  ha ’is (~reek u ar ~ a n d
resi~ rv~ i r ; r u j c c t  , ~o u t a  ~rr~i ’ lua  R i ver , :ou ~’ i a ,  Cu u : it v , Orego;i , - :ould
~iave on f ~so and  ‘.~ i i d l i f e  resources .  It  sa~ i e ~ n r c ; a r e d  un d e r  th e
a u th o r  ty  I t  a :d  in accordance  w i t i  pro ’i is  ions of t h e  F l  ss and  t i  i d I  i fe
Los r d : sa t  on ~\ c L  (4~ t t a t .  ~~l , as am e n d e d ;  1’ . S .C .  el Ct  Sc( ;
I t  i..~ ~sed on to  J e c t  i s f  • r r ~a t k o n  an d e ’1ig i h t ’ e r i i ~ t a  p r o v i d e d  ‘ y o u r

• I i~~. ,~r i o r ) c L o t l e r  1) 7 1 , and i s  L h t C i i d O C ~ to  ~I c c n J l a : .’~~~ o u r  f e a s i l l i —

~t :  re 1 e r t  Ou t u :  zed h y~~~: & :  l i v e r and  . ar u o r  : t  t s  of  1~~)h and  lt ’ 1~~.
ou r a n a i v ~, i ,  is based on a JUl )  ve~~r l I r o j I  ci i i  . ~t o n e t a r v  va lues
as sl gt ie d to r : c r . a t i u i s I l — t y l 1 f j ; ~ a:’~j s l I d l i  f e  b n & t’ i t  ~r :  t a:, d s; S

c r i t e r  ia c c n t a I I I ~~d 1:1 h u p p l e n t  t . t  :~o .  1 to  ‘ t : l a t l ’  L ( l C U f l o I i t  ~~ . 7

Th i s  re~’o r t  • :a ’~ ~c & u  re v I e~’ed b y t h e  F i s h  ~m n i ’ ~~1ori o f rt go n and I r r 1 :n

st a t e  Came Cumm i ‘, ,  on. I t  ha s  b e en  en d or o ,  d h v t  1 0 : 1  i~~’~ id es as i : i d i c s t i
in  the  appended  c o p i e s  of l e t t e r s  f r o m  ~~• t  ~~~ L :i r e c t o r  I orna s F .  E r u s e

— dated ~overnber 22 , 1) 7 1  , ar .d D i r e c t o r  J 0 5  ~ ~~ F e a s  
* 

d a t ed  h o v t I n l  or  22 ,
1971. ~i olog ica l  da ta  were o b t a i ne d  I n  coept r . it  i on  Wi t ) :  t i e se  agenc ies .

The I isis Co!mnissiut ~ of Oregon i n d i c a ted  tha t ,  t he  f o l l o w i n g  p o i n t s  needed
a m p l i f i c a t i o n :

1. Adequate data  are not avai lable  on the  l i f e  cycle  of shad
in th e  South Umpqua River  to pred ic t  p r o j e c t  e f f e c t s  on th i s
species .

2.  The recommended f i shery  evaluation s tud y would probably
cost S175 ,000 ra ther  than $150 ,000 as shown in the repor t .

3. A problem could develop wi th  juveni le  coho salmon in the
reservoir prey ing on spring chinook salmon juveniles thus

— ~~~~~~~~~~~~~~~ r~r - -~~ 3~~’’



reducing production of the latter species. If thi occurs
it may be neces sa ry  to limit the number of coho that spawn
upstream from tile project and use other ru ans of compcnsatin~’
for these fish , sucil as iatclie rv product ion .

4. To se effective and economical , pe riod i c t reatment of’ the
reservoir to control nongame fish ~;ou1d rec ;ulr&’ that the
reservoir t o drawn down to near streal: t ottom .

h . The s tocKnIW rates involving 2 ( U )  , 11U , f a l l  ch inoo l ’ and
2 u  ,J : ’  s p r i n g  c h i n o o k  salmon and l~~ , U’ )F sun~ier s t e e l l i c a d
are annual rates.

T i e  Oregon S t a t e  Came ( o r iun i s s lon  su g g e s t ed  t h a t  t r .~nd da t a  d own in
t a h i e  2 and on page  7 I,e changed to show zero  setie f It f r o m  year  1 to
4 r a t i e r  than  y ea r  5 s in ce  tn e r e  would  l~e some b e n e f i t  I ’ ,’ y ea r S .

~e arc in agreement w i t h  the sugges t ion s  made hv these agencies and
Yl i e re  poss ib le  have modi Ned the  r epor t  to c lan f v  these p o i n t s .

:.at ional la r in e  l i sh o n i e s  Service ias reviewt d and commented on t h e
r e p o r t .

P 1tUJECT DE SCR IP TI (N

Days Creek dam and reservoir would he a m u l t i purr ose  p r o j e c t  se rv ing  tile
funct ions of flood control , fish and wildlife , recreation , municipal and
industrial water supply, irri gation , and ~iater quality. The proposed
dam , to h~ loca ted on th e South t (mpqua River 1 mil e upstream from the
town of Days Creek would be about 254 feet h I g h .  The reservoir would be
about 16 miles long, have 52 mI les of shoreline , a storage capacity of
4R0 ,000 acre—feet , and a surface area of 4 , 27 0 acres at f u l l  conservation
pool level , elevation 1 ,022. 1/ ‘t(’servotr f i l L i n g  would  occur  between
F ebruary 1 and ~ay 1. Sunnier water releases ‘‘ould resul t in a drawdown
of 35 feet by Labor Uay . The reservoir would be operated to provide
maximum flood control during the period December 1 to February 1. At
t i l l s  pOO l level , elevation ~~~~ reservoir drawdown would he  74 feet below
conservation pool level , storage capac i ty  2~)5 , fl a (1 i cre- ’feet , su r f ace  area
2,~ 40 acres , and shoreline 34 miles. This operational procedure would
rr evall  except  dur ing  low : atPr  years  when water f rom holdove r storare
would be needed for conservation purposes. .(aximuTu drawdo’;n anilci pate ’
would ~e 128 f e e t .  Up to 17 , 010 l I n e a r  fee t  of channe l : :t a l ’i  l i za t i o n
would he pr ovid ’ 1 to 1 reve:lt  erosion t a t  ;ni p’ tt r e , u l t  Iron r oj ec t
opera t ion .

V All  e levat ions  are I.1 f e e t  and refer to mean sea level datum .
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Studies conducted in relation to Tiller dam si t e , an alternate to ~avs
Creek si te, indicated a high poten tial tor degrading water quality due
to excessive turbidity and siltation resul ting from deeosits of mont-
morillon ite clay in and above the reservoir site . Fi nce Days Creek
dam site is do~.rnstrearn from Tiller , the came problem oould apply to
this projec t locat ion. impoundment and subsequent release of turbid
water from this project could have an adverse effect on the existing
fishery of the Umoqua River and would greatly reduce fishery benefits.
Plan formulation includes recommendation of studies adequate to show
if turbidit y would prec lude si gnifican t fishery horie ’its. These
studies  would precede project construction . Our analysis was made
on the assumption that a turbidity problem would not exist .

Pro4ect p lans include a number of measures fcr the conservation and
development of f i s h  and wildl ife resources and reflect close coordination
among the Corps of Engineers , State fish and wildlif e agenc es , and cur
‘ureau . These measures are o u t l i n e d  below and are i n c l u d e d  in the

w i t  : - t h e - pr o ~ p ct  a n a l y s i s .

~~i’ ree~ ta~r ai  I rese rv r ’ i r wc u l t he les igned ts regu late irw n s ream
i”u a n t  w a t e r  i a l  it v in t h e  o u t  U J5 ’ ~~~~j I  i

~iver A mul ti lev el inta~ e
I wor wr’ u t  er ~ ‘ 5f c i  ~ve ~~ t iraw i  I I t  w a t e r  r s :  ~~~t l reservoir

:n .  t °’c ‘ ‘ ‘IT’Jr v c o r i r l at  r e) ~ ‘O~~*’ d  w i r er t o  C n S l t ,  ‘‘ ist t ah it at
in  60 mi les  ct i r e  r i v e r  iown st rear ~r r n  ‘ c t i m . e l e c t ion  ot wa~ cy
it  he d e s i re  I t i T  ci i’ ur e  w 1 ; i i I j * a *  1 ‘ t i  i’  V i s i O n  (If I .

~n t i k e  po r t s .  ~~a ~n h ’,e i 1 e  r et  a ” ’ n  ~ the river ,jril d :ave rna x: num
temperatures of a1IOU~ t~~ r • ant ~ ~~~~~~~~~~~~~~~~~ er ’~~~e a n t  l w _ w a t e r  ‘Jeans ,
respect  i ve lv  . scr ri t U 1 e re leases c l tU ) I ~ l i i  4 ‘ i wi~ u 1 1  e nrc—
vi ,iej t h e  : , r l r l r i s e  thr ugh eUteniP r . r 1 ~ iil r r~, the r em a i nd e r
- t  t h e  year  w o u l  I ~~neri I lv excee t l~~~~ r 4 •~~ c i t  si’ , i U ‘r  wa t e r
~:r i s r t a g e , i n ~ er ’ iii b ull ’ t r e a m  ~ l n w ~ u ’ u ( Isl eT I ’ U 0 T ~ at ‘tie Ian—
s i t e  are * O!11. in  the followin g ‘a~ le .

Tabl e  ~~. i n t e n t h a l  C p . e r .*J (Ij r  “ r i  i ~~ii dul e

- - -  - ~~~ r ciiar&c 
-

Month  r~~)~J (cf5)
_— 

T e r np e r a t u r e ( or )

January b77
r ebruary l , l t’U4
March 1,h 4 4
Apr i l  ~ ~ ‘
May l , I~ II 49
June 193 53
Ju ly  1,0214 54
A ugust  1,013 54
September l,03l 54

• October 833 52
November 733 52

~~~ December 704 50

1/ on (vi ra~~ w a t t  i ‘at ( I  ,
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F’Ish passage facilities would be included in the dam to rr,i !ita! nn salmon
runs now spawning upstream from the reservoir site. Salmon spawning
within the reservoir site and runs of steelhead and searun cutthroat
trout which spawn upstream from the dam would be maintaine d by construc-
t ion o~ hatchery facilities. Hatchery fa’:jlit’iec would also be constructed
to produce spring chinook salmon fry for rearing in the project pool and
rainbow trout  for reservoir stoc k ing to provide a t rout  f i s h e ry . Pro~ ect
funds would be provided for a 10-year period to produce luvenile salmon
and steelhead trout at an existing hatchery . These fi sh would be used
to est~ blish and increase anadromous fish runs downstream from the dam .

Prior ~o imp oundment , the Sou th Unnoqua giver and j t~ t r i b u t a r i e s  upstream
from “ t i p  d am s i t e  would be chemica l ly treated to contro l nongame fish.

~et re i”ment  w o u l t  ~e provided at approx imate ly  10-year intervals.

Approx i m a t e ly  1, 200 acres of land ups tream f r om the  reservoir  s i t e  would
he a-  ~ii red for  w i l d l i f e  m i t i g a t i o n . F’unds would  also be provided to
perform periodic habitat control  measures on these lands .

~ i th o ut  the  P r o t e c t

South bimpqua River system provides good habitat for several species of
anadromous f i sh  Inc lud ing  spring and f a l l  chinook and coho salmon , winter
steelh ead and searun cutthroat  trout , and shad . Res id ent game f i sh  found
in the system are rainbow and cu t th roa t  trout and brown bul lhead.  Nongam e
f i s h  co mm on to the d rainage include sucker , s q u i w f i c h , redside shiner ,
dac e , and cott ids.

Th e ur se r  reaches of the river sy stem provide s u i t a b l e  h a b i t a t  for
spr ing  ~inook and coho salmon and w i n t e r steelhead and searun cutthroat
trout. Jounstream from Tiller , sunisner flows are extremely low , and
water ~emperatures are h i g h . ILiver temperatures of 80° P . have been
recorded near Tiller and ~~~~~~~ r. at Winston . The r iver  system downstream
from T ill .er supports runs of anadromous fish whose migration and spawning
pattern~ coincide wi th periods of favorable flows and water temperatures .
Species cing this area are coho and fall chinook salmon , winter stealhead
and searin cutthroat trout , and shad .

~riadromous :isb spawn ing runs us ing  the South t )mpqua River  are estimated
at l , iOO spring chinook , 650 f a l l  ch inook , an d 5 , 750 coho salmon ; 2,500
l inter  steelhead and 2 ,000 searun cut throat  t rout ;  and 3,000 shad . Their
ri rogenv w i l l  provide 151,000 pounds of sa lmon and 3 ,1400 pounds of shad
annually to the commerc ia l fishery in the Pac i f i c  Ocean and Umpqua River
and an average annual sport fishery of 78 ,200 angler-days in the Umpqua
River and Pacific Ocean over the period of analy sis.
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Cutthroat trout are the most abundant of the resident game fish found
in the river system . This species generally inhabits the headwater
areas which are not used by anadromous fish. Rainbow trout are
sparsely distributed throughout the system . Natura l trout production
is supplemented by annual stocking of about 25,000 lega l size rainbow
trout by the Oregon State aame Commission . It is estimated that an
average of 3,500 angler—days for resident trout will oc cur annually
within the river system over the analysis period , Of “hit ‘otai ,
500 angler-days will occur within the oool area and the remaining
3 ,000 days upstream from the reservoir.

Wi th the Project

Day s l’ree). dam n w i t h o ~~t f i s h  passage wou l I t ; l o c  an a , lr orr r :I i s t  sp awning
runs of 1,000 s p r i nw  h inook  and 2 ,750 coho salmon , and , , 5 i ’ w i r er
steelb ead and 2,UtU ) searin cutthroat trout. Progeny Frc ,r t r e ’  r .ins
would provide b7,~~

)( nounds c f  salmon .innuaIlv t n  the m mmc’- - Ia : ~sm ;erv
in the Pacific Ocean and an average annual sport fishery of ~o , lu

ang ler-days in the : J m n n i u a  R i v e r  and Pa c i f i c ‘)cean .

Measures have been inn  iuctpd in project pl ans to mi errfl it n1 fl jl’ salmon

use of ‘3pawnin ~ i~’r’as a ‘ i i  I i t l e  i n s t r” trm • m r  the r)ro~ on e I r eservoir .
Provision of upstre~ mn anid ’iownstrean I Ht r’assage ta c i i n ’iec ~u u ,  : ne lp
assure perpetuatic lr c t  t h i s  r e sn u r  . ~.r tr ~ roiect lit . ’ .

Attemots to pass cteelhead and seartin ~ • f r  1~ t r .t it l I j~~~~is lams nave
met w i t h  limited success , po sing ~~ii~~ t i r s , i , t i  . ‘ i • ’ er nassage is an
adequate means of rnaintai ’ i n i ~ rui n 51 . ‘ ‘I t ’ ! . t  ri’ , nrr~ (~°t

p lans include construction f u n  in ton at rher’i fac ’i. i t  i i ’  ‘ :‘iinta ln
present runs of steelhead and searun cutthroat trout ascending im srrea rn
f rom the dam . Additional hatchery f a c i l i t i e s  w o u l d  a l s o  b e  p r o vj  t e t  tc ’
sustain current runs of 100 spring hinook and l ,~’5O coho s a l m o n  w i n i c h
spawn wi thin the reservoir area .

Days Creep reservoir would create habitat favorable for nongame fish .
Pop u la t ions of these f i s h would in crease under  these c o n d i t i o n s  cau sing
a decrea’e in anadromous ar.d resident I ish resources using the upstream
river area. Project plans tnc lude tu nIs for chemical treatment to contro i
nongane f i s h  populations.

Wi th provision of the foregoing measures , ups tream and downstream fish
passage , ha tchery  f a c il lt l e s , snd nengame fish control , anadromous fish
runs u t i l i z i n g  the  south  Umpq u a l iver’ upstream f roe the lamsite would
be maintained at  w i t h o u t- t h e - p r o j e c t  l eve l s.

Improved st reamfiows and reduced water  temperatures  p r o v i d e d  by the
prolect would greatly improve fish habitat downstream from the dam
allowing establishm .’nt of increased anadromous salmon and trout spawning
runs. These increases are es’Im,:teI at , t(U s~~rj n p  , h i e o r ’ , I

_ _ _ _ _ _ _ _ _ _ _  
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fall chinook, and 660 coho salmon , 1,300 winter steelhead , and
3,100 summer steelhead trout. Once established , progeny from these
runs would provide an average annual benefit to the cosvnerciai fishery
of 392,000 pounds of salmon valued at $218,000 and an average annual
sport fishery of 117,700 angler-days valued at $6 per day . Projected
increases in commercial harvest and fishermen use are shown in table 2.

Table 2 Anticipated Development Trends for
Anadromous Fish Benefits in South Umpqua
River Downstream from Days Creek Dam

Years After Project Completion
Type of Harvest 1 to 4 10 SO 100

Cosmiercial (pounds )!~~

Spring chinook 0 65,750 —— 65,750
rail chinook 0 347,750 —— 347,750
Coho 0 11,150 —— 11,150

Sport (angler-days ).?J
Spring chinook 0 6,500 13,000 13,000
Fall chinook 0 314,500 69 ,000 69,000
Coho 0 3,000 6,000 6,000
Winter steeihead 0 3,300 6,600 6,600
Sussner steelhead 0 7,750 15,500 15,500

1/ Value per pound , spring and fa i l  chinook $.56 , coho ~.39 .
2/ Value per angler—day $6, all species.

Development of these runs would be dependent upon stock ing of hatchery
produced juvenile fish of the affected species for the first 10 years
of project operation. Funding of this operation has been included in
oroject plans.

Shad spawn in the lower 25 miles of the South timpqua River during May ,
June, and Ju ly. This species prefers water temperatures above 55° F.

~or migrat ion, spawning, and development. Peak spawning occurs at
temperatures of about 614° F. Water released from Days Creek reservoir
at 5140 F. would reduce temperatures in the lower river during late June
and July . However, water temperature. are expected to be near 6140 F. at
the upstream end of the shad spawning area. Project flows downstream

6
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f rom t in e dam during June ari d Jul y would be several times greater than
presen t flows. Increased flow could result in  phynical damage to shad
spawn and cause i t  to d r i f t  f u r t h e r  d o w n s t r e a m , t er eh y r educ ing  t i n e
availaLle rear lit , area. The project is not ‘~ pected to significantly
a f f e c t  shad p r o d u c t i on , however , a d d i t i o n a l  stud” is needed to confirm
project effects on t i n i s  resource .

W i t h  f i s h  passage f a c i l i t i e s  and nonl ans f i ; h  con t ro l , bays CreeL reservoir
could be used f o r  r ea r inp  sprin g cIninuo~. ainon . This use would result
in am e s t ima ted  average annual  p r o j e c t  i n : . ” f t of 192 , ~~~ n oun d s  of sal mon
to t in e  commerc ia l  f is iery  v a l u ed  at ~~~~ , 5P: ) and 33 , ’~~ 1) a i i g l cr - d a y s  valued
a t  per day . i\i~ in creased  escapenEnt  of ld , 3k’ a d u l t  i~~r i n g  chinook

~almon annuall’ ~,ould i c  expec ted  to devolop us th e  r e s u l t  of t h i s  pro-
gram. Anti ci ; ’at i d  development  t rends  f or  .nnndrornous f i s h  rcse rvo i r  r ea r ing
o e n e f i t s  would  L i e as follows . Comme runal hi ne fit : , ar 1 to 4, “~ pounds ;
ear  I • 207 , 6 : ) f )  pounds r c i : a i ni u ~’ c o n s t an t  r i e r e a f i t  r .  S p o r t  f i s h e r y

b e n e f i t s , y e a r  U to 4, 0 ang ler days ; . &  ar 10 , ~ ,(011 an& ~~1i r — d a v ~~; y e a r 50 ,
41 , )U ang l e r-d a y s , remaining constant tie r eaf t r . Rernef~ is noini d he valued
at ~ . ~ 6 I c r  poun d and $h p er  a n g l e r — d a y . I unds are inc luded  i n n
p r o j e c t  fo r  n a l c i i e r v  f a c il i  t i e s  needi ! Lu or o d u c .  t ine r .~~ n n i  red sa lmon f r y
for this project function .

~l t l i  C o l t ro~ ~ t Inoi nganne’ I ins and a n n u a l  i_ sc n~ , tin e r n:t rv o i r would
suppo r t  am a v e r a w .  annual  sp o r t  fU . h c r  f o r  r e s i d en t  t r o u t  of 77 , 800
a n g l e r — d a y s  va lued  a t  $2 s r  day av er  t i n e , r j e c t  l i f e .  i n i t i a l  use
would b 3l ,l~)0 ang ler—days lncr &au i i~ t o ~~~~~~ days i v  tine ~~( t L  year

of p r o j e c t  o p e r at  non. Ang ler use wou ld  • n c~~nst:n: :t t,hcreaftt r

I l a t c i n e r v  I aci ii Li. nee ded  to  pr oduce  r a 0 0 tr ut  I o n  st ocki  ni g t i n t
r e s e r v o i r  to o b t a i n  t i n ]  f i d o r y  t u n n e l  i t a r ’  I n c  lud i ni iS t o  oroj eCt

Proposed down s t r n~ n r - c inan in i ’  1 ot  m i  i i i  z a t  could r u :  c ii ov . ’  n o t  d
anadromou s f i s h  he i s  f i t s  t r o n ~~’ l u s  ot n 0 d~~

’L L i n ) ’  a m ’  a n d  . ‘x c . s s i v e
s i l t a t i o n .

Resident trout Populations and ant i er i t  f o r t  i n  1 .  n v. ’ r u p s  IN am f r o m

t ine  r e se rvo i r  would rena l n at  l e v e l s  idnn ~ n u n d & ’r ~~
‘ i t in ou t t Li  - pr . je c t con—

d it i o ns . Tine r e u i ’ r v o i r o id cau se  u l o o n  o t  501) ant le r—da y s of st r eam
fishing annuall y. I noweyc r , i t  i s  ~n n t i  c i i cn t e d l it  is1 r eved  f low con-
ditions downstream from them dam w i l l  ~i u v i.1 ’ s L i t s: an1~’ 1 in i ~ to i f  f s et
time loss.

Wi LUl l II

WI thout t ine  Project

Days Creek reservoir s i te  p r o v i d e s  good w i l d l i f e  I n a h i t n i t .  I mp o r t a n t
vegetative species i n  t i e  area i nc lude  boug las fir , western r ed cedar ,
oak , madrone , alder , v i n e  m a p l e , w i l l o w , cot  t o n i w u o d  • severa l  .~p ecies  of
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Ceanothus, oceanspray , snowberrv , wild blackberry , wild rose, and
miscellaneous grasses and forbs. About 1,000 acres of croplands are
within the reservoir site . Forage crops are the main commodity produced .

Cultivated bottomlands and adjacent brushy slopes in the project area
are particularly attractive to black—tailed deer, the principal big game
animal occupying the reservoir site. White-tailed deer are occasionally
seen in the project vicinity. About ‘480 deer utilize the area on a
year-round basis. These animals contribute an estimated 2,200 hunter-
days annually. Hunter effort is not expected to change sign ificantly
over the period of analysis. Black bears inhabit the area, but numbers
are low and they are seldom hunted .

Upland game species using the area are ring-necked pheasant , Cal iforn ia
and mountain quails , silver grey squirrels , ruf fed grouse, mourning doves,
band-tailed pigeons, and brush rabbits. California and mountain quails
are the most abundant species. Without the project, annual hunting effort
for upland game is estimated at 600 man-days. 1Iunt~ r use is expected to
continue with little change.

Waterfowl use of the area is light. Abou t ‘40 pain of wood ducks and
mallards use the river within the reservoir site for nesting. Hunting
effort for waterfowl is estimated at 150 man-days annually. This effort
is not expected to change significantly over the period of analysis.

Fur animals coim~on to the area include beavers, minks , muskrats , river
otters, ringtails , skunks , bobca ts, coyotes , foxes , raccoons, and
weasels. Fur harvest in the project area has an estimated average
annual pelt value of $500. Harvest of furs is expected to remain
relatively constant over the period of analysis.

Hunting of nongame animals ari d birds such as bobcats , coyotes, raccoons,
ground squirrels, and crows has shown considerable increase in popu-
larity. Hunting for these species within the reservoir site is minor
at this time. However, the area has a high potential for this use.
Average annual hunter effort for nongame species over the period of
analysis is estimated at 150 man-days.

Habitat within the project area supports a variety of small maurmals,
song birds, hawks, and owls , which add considerably to the enjoyment of
recreationists using the area. The northern bald eagle , golden eagle,
and American osprey are among the protected species which use the
reservoir site. No known rare or endangered plant or anima l species
appearing on the Federal reg ister utilize the reservoir site. However,
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the A m e r i c an  osprey is i c i n g  cons idered  tr’ r po ssi :le add ition to the
r edera l lis t  of rare a n i  endangered  b i rd s , an d  t h e  A m e r i c a n  osprey and
northe~~ ha l t ea~’le ~rr list ed amenig the tate ~~~4 re~~r r ’ 9 endanRere l
b irds .

W i t h  t he  Pro~ ec~

:iavs Creek r e serv e  j r S c : ;  i i  jr:u n late ifout ~~ )0 acres ~f impc rta r ;t w i idl i f e
h a b i t a t .  Al out  I mil e ’ ; of r i p a r i an  h a l  i t a !  w o n ’ 1 e in u n n i n t e l , and to
3 m i l e s  c ul l le strcvm I if rank revetm ent is nee 10 lot tr ~e propo sed
channe l c~ a l:ili. ~a isn .

0l~ i t~~ t re tn e ’ ;ens would m ass e ~ lass cl ~n n i n i l s  lepende nt n the ari-~
f~’r for age  m l  -v e r  an i a resultant le “ ase in h u n t e r - d a i s  ; s
t v  ~~~~~ ani m al s . ds’ imi t e t  ~verage ; m n r ; m l  h u n t e r —  ~s’i ; o’o,i s -it , ’ :

g a m e — — .,  , is lan I ga s e — — 5 ! )
, and nesg er.’ — — 1  ‘~~~

~aterfcw 1 fl~’5~ it.~ Uc” ~t t i . ’ t;ver in t Inc rc ,er’mc r Si ’ P we ; 11
o l j n j f l d ~~e l , T 1 ne r e s e r v o i r  s a l  I ‘ ur o v i l e  ~ resting area Icr ~a~ e r f ’ w l .
I i cw e v ”r , i’ ~ locate i ilcn ~ ’ a miio r ~1vwav ansi is f lr t  ex~ - ‘e l

C t  • r ,nct ‘1’ ~~e ’  jat - lo sn i m hers ‘ lu . hunter use of  t h e  ar es  s c u l l
ctn ~~w l i t t l e  1 , t n ~ ’p over w i t h o u t — t h e - s r  i’ r t  c o n d i t i o n s .

The annual  f u r  h d r v c s t  o c c u r r i n g  iii ~~~~“ src
)ect  area w o u l l  a l so  t e

lost. The pro~c’ct woul l not s i g n i f i : m r ; t u i  effect any rare and endan-
gered plan ts or animals.

Prolect clans include funds nor acquisiti on of 1,200 a-res of land
unstream from the oroposed rese rvo i r  area . r un ds are also inc luded  for
management of this area for miti gation of oro~ect-caused wildlife losses.

Ill5( t ) h ~~I : ”li~

Days Creek dam and reservoir r,rnje :t would have significant effects on
fish and wildlife resources . Therefore, project authorization should
include fish and wildlife conservat ion and developmen t as a project
purpose. ~1anv of the  mea sures  i n c l u d e d  f o r  f i s h  and w i l d l i f e  are
in te r re la ted, and d e l e t i o n  of m v  par t  cou ld  have a si g n i f i c a n t  impact
on assigned benefi ts.

Prior to project  c o n s t r u c t i o n , a d d i t i o n a l  s t u d i e s  should be undertaken to
determine the extent  to w h i c h  w a t e r  q u a l i ty  would he a f f e c t e d  by deposits
of mon tmoril l on i t e  or o t h e r  ~‘o i l - ’ i r l e m l l v  f i n e  c l a y . If : , uc l n  studies
i n d i c a t e  tu rb id  c o n d i t i o n s  would  p r e v a i l  in the reservoir ari d downstream
river areas to the  e x ten t  t t i i t  n i g n i f i c a n t  f i she ry  b e n e fi t s  could not be
an t ic ipa ted , the proje - ’ t should  mn ot  t i e  cons t ruc ted . T h i s  s tudy  should be
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: n : l u c t e n l  by  tu . ’  Cor &~~~ ::~~;no c rs In  co n . ’r n ’m t  Inn wI?~ in t e r c ’ ,t e- d
t .~ t e ’ mn - ~i Fe d i r  .1 i ~‘e ’n  c 1

a nine It ; I v - I  t n t  ni ‘ to . r , Ii o n l a F  1.  a n n - r ‘ . r ‘ I ii::’; of
I r o n :  7~~D c~ s 5 750 c f ,  !ns ’,’ i s c  o t a x i : - ;; - t i n  r t C , r s  f )6 °I . r eid
c p r ;v id d loS ‘n a. cs r’s’n! :1’ ¶ 1 :-si r ‘ - ,c . r C t _ :, . ‘F: . ‘,, n h ; ’ o f ’  ~hc

l oas ; ; uo:;ld J o ’~ ’ n ; n ,  un );; a ; s u r : n  • .5 w a t ~~r n1 e sni~ ’r, n t - ’ ~
f r Il or - - ru; ‘s, . ~cuulJ a ‘c ci l s’c r t ’  d for t~~~ r on. ut r - r , i l n

In t o  utr ’ no- c ola;:. I to Si r l ’.’’ ’r r f l o u t )  C i ’  a l  ~o~~t O~~ . u t  i ’ ’ t ;
a; c ’ 5t1: :~~~t d -ct 5~ ,~~ 5 ,I , ;~~h cai e n :  n i l  ~~~. r n l  ion ; , u ;i : 5 n an c e , and

s n t  co—5 ; 
~ 

f , . I:i ri ny sear! ; of _ , i _
~~~ , o r s : ’.e , r s o s —

v i r  o;’ c : , l t l s : ;  -,; u.d 11 ’  re; : c . ! ‘ -m i t  5 ; . ’  ;~~~~ t f l ’ ’ l ” ’ = :J:’ 5 ; n 4
:, L ;. , f~ l; (,, s-sr 1 0: n : of  Ur( ~~: . 1 uri s I ‘.. r 1 n .m I e r i c  , I ic _ r’,’ I ce
e d  Hurts ’; f . i i o r r  Vi ’ ; , cr ;’s j i i d  i j l ~~i , ’ e ‘ c . t a~ n d ,  r ’ n o r ’ i : i r
r 1 - .; s .

‘~:~~ t r ’~~c ’- t i ’ , i :  ; ;n ’ . s :c , - j r e v i d ’ i  ‘ cc : r ’ I r t  ‘ ,‘ o n l n ! co:;:; s t  of ~ d u t
t r l ’ l ; ;~ , :o~ di ; :~~, ar e_ i c a l f : ; 1  f , i c l  l i t i e s.  I , ’ r a v s p ir ’ ’  ‘; 5 r ’ n c 5 - ; r ~’
‘s hould i : n C l l ; n t ’  “e :,‘;ur . , ~~~ sc!pir ~~5 o:; of 0 ) 1 ! :  1 is I,) p : t ’ ’ - : : t  I c i  r
, . n a ~- L r - i s 5 1 - z s t . .  u s t r t - i ”  f; o;,~ t o  dun . 1;, ,I, r,’: n’ , tr ’ .or’ mi lra ; L 5-5:,;.
f . e ~~j I S V  :.fno’jlj ~,., To r i n , L i ’ u S t . ;l ; ; ;  n cOI a n L C C  A t ; ;  : 0. ru n S l;5c , (‘ 5 10 : ,

mc ’ .’ , , l I a  li as  S c t i n e s  o f  ~~~f cc’. c (i;struc t ion ; , Present o n n n i n u n  c r i  t t r i a
u r ’  ( 1) ‘F e  i a o i i i . t ’.’ ~s, u . f b._ co: .n. t r u c t .  I a t  a l o e n i t l e n.: , u r i e ~
I ax .nsur-: a t t r a c t i t n i  o f  is; gran t (pre ~ ent ~~ a’’,. f~;; i t l i c a t i -;  t f . s t  ‘~~cat  no: ,

.ni t o  u; .; t rc a;- f i c ’  Of t : ~~~~- i n : ’ , ( 2 )  ,nvc t he  c a n o c i t -  to  a t t r i c t
is ‘,;i~~i , ; n , ~o o t  of S c  p o n t  surface it all - iatl~~i as poo ie’i.’i :.;

( 3) 3. opc : r i i  fran .ov . nber  S n ; r ;~~ c du nc e; (‘, ‘
~ 

l’ rn s’ n d. e f f I c i e n t  f I o ’~
f o r  . , t t r u c t i o n ;  of ;n1~~r . n : ; t s  (~~~“j  c f  i n ,  ; r e n . ’a t l ’.’ c o n ; s i d o r c ’ n l  a ruas i :rn n ns
attrac ti on f i n e - ) ;  (5) F~ n;i ;: r t j l lt. ’ w i t c i n  5 a a v e t  ;: ‘; coul ni hc’ ac ~‘l ; c i b l e n .

Cap ita l cost. of fi~ ,i ; acsan ~ e f ,nc j litlcn. an e,;t,fma t- -d :jt ~2 ,I 
f l , ”V)C

ci tn an oat ; mated  annua l  O p e r a s  n : ; ; , m a liit en ance , arid rup iacc ’nm ’st cost of
S2 7  , SoC . ‘,.~ .t costs  a re  f o r  i s - n a  p r e v e n t  Ion  r r a ’ ;n a u n  min d w o u l d  be
p r o j e c t  co s t s .

h a t ch e r y  f . c c i l it i e s  would be n eeded to n w t i o t a i u  p r e s e n t  ru ins  of 100
a~~r i n g  ch inook  and 1 , 2 s 7  co ln o sa lmon;  w !n l c l n  : ; ;awu  w i t ; ;  inc t i n e r e s e r v o i r
area p lus t i n e  .500 w i n t e r  ,t e s e l l i e a d  and ? , l iP searun  cu t t h r o a t  t r o u t
w h i c h  spawn u p s t r e a m  f r o m  t in e dam. ~uC ;i f a c i l i t i e s : would  a lso  be needed
to provide  sp r i n g  c ,ninook sa lmon f r y  fo r  r ” a r i r n g  in  the p r o j e c t  r e se rvo ir ,
and provide t r o u t  fo r  t i ne  r e se rvo i r  t rou t  f i s h e r y .  T Ine  t r a p p ing and
in au l i n i g f a c i l i t i e s  could be used to ob ta in  adul t  f i s h  f o r  h a t c h e r y
ope ra t ion .  These f a c i l i t i e s  could be provided  t h r o u g h expans ion  of the
Cole M. Rivers  h a t ch e r y  now be ing  cons t ruc ted  as p a r t  of t i n e  Corp s of
Lng ineer s  Lost  Creek p r o j e c t  onn t ine  Rogue R i v e r , or by c o n s t r u c t i o n
of a new c i a t c i n e r y  w i t h i n i  t h e  L’mnpqua R i v er  n ;v : , tem. I l a t c n i e ’r v  l o c a t i o n  and
the opera t ing  agency should  be det e r m i n e d  when the p r o j e c t  desi gn memo-
randum is prepared.

Est imated cap i t a l  cost of h a t c h e r y  f a c i l i t i es  needed to compensate for
p ro j ec t - caused  losses of salmon and s teelhead and searun c u t t h r o a t  t rou t
would be $1 , 684 ,000. Estimated operation , maintenance , and replacement
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cos t s  soul d li~ 
‘ I ( (RI  .‘n n cn u a  11’.’ - T i io r , t ’  coca S n ,  ‘. ‘o u i d  it’ p ic t con ’ t n ,

Fa c i l i t i e n ,  sho u l d  lie , n ; s t r u c t i ’ d nea l op t ’r ~c t i i n a I  c o n ; c u r r ~ n i t  v1~~, t h e ’
tart of an : ’ ’  ~r j , -ct con struction ; w hci c i  n u l l a t  f -ct n a t u r a l  p r o d u c t  i o n

S a I nei l ;  a nn d : 5 . ’ .’ I - n . ad

datc,,er-: fa c il it i S no .‘d~’c1 fi r ;croduct:oic of .;;rI ~ C i i i ~~, i , ~ ‘ ;a l n o n
fry f i r  rearm , is t i . - n . . c ’ r v o i r  ~a ’ c i 1 d  r u i n  m l : :  S • t l : e _ e ( ’  I cap i Int l
c x .  ;;~~It u r ’ 01 f i  7 3 , an d e s t i m a t e d  an n u a l  ‘ : 1  r .;ticcan , : . i ; : i t . - ; 1 ; c , , C c -
a n d  so ’ 1,i c, is. nit co;ts of f 12 ,000. f l s ’; ; ’ ’  C o s t s o : . . i u l n l  :. -~ l o c a t e d  to anad—
ran ‘us I !,~ i , , . , e n n t ’ : ’  ‘ nit

e p ;  I a i  cost n .  I .  to ‘r e d u ce  r a I n i f oe t r o u t  i n :  t .  nS t a ,. r’; far tI; ’
r t ’ s t  r v c ’ i s ’  n o o n ’  . ,  .e; t i : ’- a t ’ ’ ’ J  t e -  ‘ , 4’  , O°~ o r ’ ’  n i t ;  -rn and : ;; l : i t c rs a r-, c e
u~~st  - c r c e S t ’ , : ’, , i L & n’, i t  ‘i ’4 , 1’ cn.aca ;;ll ’,’ . i ”,n.’s. ’ cost :  ‘, u l i  : t  U

5 ,~~~~5— 
, ,;: ni :; r,,,jjs 0;n , ‘I 5 : - -  l ede r ,c c ‘ i n t e r P r ’~~e’ct e r r ,  n i t i o n  .ct

(I’ .1, . 89- 77)

‘cr - .n 1 t rim, ,:: fn ,: t nt’ d~ r r s h t ’  ~.o;l d ‘ ‘~~ C . :  i c a l i . ’ trc:atc.;
So r.’:r.-v n~’n car ’ ’ t i n : , ; .  .riod i c r’’treat” ; at :;ou]d 1 ~ r - ‘s i red at an  c ut
10 - - o r  I r s t e r v . ; I ’ . .  ‘It’ b~ - e l f  ct:’ -’’ and t’con;i.r”ocal , rctr ’ ;nt n.-n: t :;ould
It air . S O t  s:. rese ’r’,’ ir ac drai n ; doyn t e a r  ‘;tr smc :: f i’d c i .  ‘,‘ , .t  or ; ; ; .
T i s  r !1’ , . o u i ,  -~‘ ‘ c ’ , l c i  - n -  ‘a it  d ’ ,:r;ee.ttis;; ‘f fish a i i t a t  u p s t r o a n -  f r s -  t I c
ian:  ~~~ k e l p ma i st a n ; : ;  ;i ,aedr c ’r’ ;-u . l i e _ i ;  - ‘ ‘ ‘‘u l a t i o n ’ ;  a t  pr o ’  r ej e c t  l. ’ v e ’ i n ; .

1 1; t a t  I on wou ld  1 • SC . o n-n ; 11 ; i n e ’ n i  I ‘‘  in I n;~ n o t  i d ’  and n - na t - r i  ‘ci ;
acc c ’; t a b l en  to  t h e  Secret .nrv of ties i n t e ri o r , (re :’, oa itat e’ (.Ini’ ( o nn i s s i o n ,
F I sin Corn i ss Ion of (;ro p;’:1 , and t i n e ’  n ro j i - c t n . ‘n:’ ;;’ r . I n  t i a 1 t ri’ a tS:c’u t
c ats are ‘sti ::;:lt’ d •‘ct S4 ,OflO an d • ‘ ‘ t imat . ’d  p e r i o d i c  r o t r c ’at ccn i t cos t s
‘.‘.‘uld he ,t i o ut  “ .‘C , 00() ever’,’ 10 ‘n’ sirs. “nest - cost’; ‘‘‘-m l I . e pro~~’ct co:;ts

To acceler ates t i n e  b u l l  d i n : ,  of fa ll C n c i n l O o ~ ‘ ; , m I n c o i ;  and  o s t s i~ 1 i~~l ; rest’: of
apr In p ch i noo sal ‘ o n  and  su m — c ’  r n; t est’ ) ‘,, - c i  t r o u t  do- “cat r i - sir I ro~ t cc dam ,

~re 1’’ct plans Iucl n nct ’ ’ i n:c d t rii. of  hatc he r’-’ onerat t o n e : ,  ( y r  a ifl oesar
: ‘e ’ r i o d .  ,‘~r r i ;c cn~1 ‘ : t , c  irc i’ o~ I’P ,~~O’( f a ll c i n h o e s e n ’ :o:’f ~~~~~~ , ‘c ,  ‘;“r i ; n n -  c f ’ i n o o l
as mon h O - i  i n C .  o’, :, ‘ l n , r , ’  r f ’ s - il. ‘~ t reat ~‘ o : n l d  ca r r i e , ’ c n n t  ove r L i e
fIrst 1) “c-ar:; of p r o j _ c t  ‘‘ ‘ . r,ntiu;i . I t  to, :cn’Lci ;’ :toh t at t n e - ,~ . f H ; l n
can be p roduc ed  .11 c x l .  t i cy, a n t  c i t r i c ; ,  . i f r ’a r i  n i p  n ;;-uct: i nut avail -
a:; le at existing fac i i i  tL~ . , ten :jtor ;trv rear; n i p  ponds  ‘- ocnld m ay.’ t o  b~
F r u v i  i t ’d Annual operation ; ac id ., c iii It_ stances coo tu for I. i i ; ; pro j t O

f e a t u r e  are en ;t i n . n a t c d  a t  l) l 7 J ,OU U .

;~ cva luat ~ . . n  s lu u y  of LIce  ah e vu de n e c r i  ue d  nsea , .u r e ’ . f o r  p r o t e c t  Ion and
cn ’i n anncennnc f l t  of . .nnc adr um ou s f i s h ,  r esources  of ti les S o uL ;  t ns i c t i ua  5i ve’r sh ould
oc dunce to det er m i n e  if osdifica lion of project desi gn or operation is
;i t ’e di  d to  accompli  , ; h n  f i i and wildlife conservation; and dcv.’ iopmi’nt
goa ls .  Th is s tud y shou l d  inc lude  an e v a l u a t i o n ;  of pro  jt’ct effects on
,,‘sad downst ream f rom ’  t i n t ’ dam an d of j uven i l e s  coho sa i n - inc ic  i n ,  t i ne  re ;c’ rvoir
I r e] lug on spring ci.n 101( 1, :,a lmonn j uveni  i t ’ s .  Thii~ :.tudv would he conducted
mI u r i n i g  t i le  first ‘ i ‘ ‘ e o n ’ . fol low ng pro j t ’ o t  comp let  I o n  and is e s t i m a t e d  to
cost :17 ’ . ,no . ( ; r c ~~ e nc l ; t a t e s  (aine Conmnlsn j ion  and ii  n.h Cumnui ; f salon of  n~regomc
would  conduc t  I;..- Study, which should so coordinated wi tin lice ’ Corps of
f i n  g~ i ce - V rn. , ..d t I nina 1 lIar liii ’ Fishier t i n ,  Iii ’ rv I cc’ , . S. I’ o run; t Sc rv Ice , and
Bureau of ‘ -i- or t I • n . i n e ’  ri s ’: and Wildlife.
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Tagg ing  st u d i e s  show a w ide  ocean d i s t r i b ut i o n  of anadromous f i s h
o r i g i n a ’ing  from t h e  Umpqu a  River. Large ca t ches  are reported along
t h e  “c a:;~ o~ C a l i f o r n ia , °re~,on , Wa shington , and h~ri tish C’,l’nrnbi a .
,~.n , e f m c i 1 r i c :  of nro i~~c~ .inairn~ ous fish enhan .-s’ment wou ll he ~‘i’Iel’t

i ~“r “~~ cn~~n i ’ ‘a’ sr~or I j.ehcm-en in t f , c ‘ni t” - ; n e  P i’~
.-’n’ ~nn ttn t~ sport

in I ‘ om-e~~r ’ i, i l I is ’a’ric’c of the’ Pacific ‘)ce’an . 1 I c n : j 1 ;‘- - c t ’ i O n  of
“n ” ’ i~ i r i ’~s f o r  nurn iose s  o~ as s i~~: lng r ’f ’a 1-/’’a ’nn~ o; - l i~~at Lo ris

m e  ~n~’s s i h lp . Ther e ’ore , ~e’ c on c l a i ”  ~~~at ~lI co:~ s assigned
• en- - cnn c e ’nncnn t I ,3nadrornouq Ii ~h resear’es should “ cons i ‘ i” re- I
n c n r e i~n r u r s c ” lr  r~~~O n - i l COS t S .

or.-, ; pc~ n - l a n n i n g  in c l ’i i e s  f u n  Is i o,~ a-’ 1 ’ m i s i t  ion ‘1 1 ,?0) a- :r’-ns o l l and
~~ ‘n i s i g a t . s  nr  ec~~_ e au sc-1 u j l i l j f c ’  los’; ” . a l so ineto : ’l . ’  I in” ' fu n d s
~~~ habi c — o r n i g e m e n t . A c qu i s it ion  are.-es shomi ld -c’ 1 c r i ~~~ alor .g  th .
r i - i c r  o r n ’ c t r e a m  f ront the reservoir area an l j n c h n t e  a’ n n ~ 2 0 )  a--nre’c of
lrri~~a’°: :ronlan-ls . ilsr jrnatem1 cost of , c c - n u i r i n~ ‘a pse lands is
‘u- - , MO . the ~‘OO acres of irrigated lands woul d he used to n-roduce
Se~ u’rec w h i l e  t h e  r e m a i n i n g  1, 0 i-’rcs w o u l d  be m a n a g e d  S’s m a i n~ a i n
m a x i m u m  j eer  l rnwse  oroduc t ion . I n i t i a l  development  :- ‘sst s -crc e st i m a t e 0
d n5 , )~~ n . k .st; o L d  0; cr , ;tiuni sinai n ;ncirI: i - :iauice cost a - ’ould I n c  $ii ,C .sV,’n - ;
h vcar  f o r  ~he ~‘OO — a cr e  area and ~‘10 ,OOO every 1~) years fo r  t he
r e i n a i n i r n g area. ‘p e c i f i c  l ands  to e_ e a~~-s ’iired should he determined
when t oe ri r ri ect lesign memorandum is prepare d .

Fr o-iec l and s  o u t s i d e  the  reservoir  area are gene ra l l y  steep and have
shal low soi ls  so o f f e r  l i t t l e  o p p o r t u n i ty  for  m i t i g a t i o n  of wildlife
losses . Development  of nr oj c c t  r ec reat ion  s it e ’s  shou ld  ;.e coordinated
wit h’, t he  Oregon ‘ ta te  Game Commiss ion and the  Bureau of iport rishei~ies
and ‘ i i . I l i f e  and i n c l u d e  p l a n t i n g  of f orage species . Th i s  would  reduce
the imr-’~ic of such developments  on w i l d l i f e . Pro ect lands not ass gned
to recreat ion , reserved for p r o i e ct  operat ion and p u b l i c  s a f e ty , or
r e t a i n ed  by the  Bureau of Land Management , should  be made avai l ab l e  to
the Oregon S ta te  Game Commiss ion for management under  a ~enera l Plan
and subsequent  Cooperative Agreement .

Zoning of the prolect reservoir and lands would be required to insure t h a t
certain sections of the reservoir or periods of t ine would be available
for fishing , hunting , and other fish and wildlife uses without undue
interference from other recreationa l activities. A zoning p lan should
be cooperativel y developed by the Corps of Engineers , Oregon State Game
Commission , rish Commission of Oregon , Bureau of Land Management , and
the Bureau of Sport Fisheries and Wildlife .

To conserve f i sh  and w i ld l i f e  resources assoc iated with the South
thnpqua gi ver channel , stabilization work should be minimized . Plans
for this project feature should be coordinated with the Oregon State
Game Commission , Fish Commisalon of Oregon , Nat ional  Marine risheries
Services , and the Bureau of Sport risheries and Wildlife .
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RECOMMENDATIONS

We recommend :

1. That the report of t he  Dis t r i c t  Engineer , Corps of Engineers , include
the conservation , improvement and development of fish and wildlife
rt~ources among the purposes for which the project is to be authorized.

2. That detailed stUdies be undertaken prior to any project construction
to determine the affect of deposits of clay found in the drainage area
on water quality as it pertains to water to be impounded it ’ he reservoir
and subsequently released to the South Jmpqua ~iver. f ‘aa’~~e rt ’,~~ies
indicate turbid r’c,ndltions would prevail in ~~e reservo ir ‘inc down s ’ream
areas, to the extent that significant fisr;erv benefi t s co,,.ml 5’ p
anti ci pated , the project should not he constructed. This stud ” ’;ho-ñ d be
conducted  by the  Corp s of Eng inee rs  in coopera t ion  wj ~~h ir”~-reste-: St a t e
and Federa l a g e n c i e s .

3. That multi p le-level e ater outlets be constructed at I a’,’s Ireen~- dam to
provide water qualit y c:ontrol in the South t ’mnqua Piver. Th :-itai socts
are es t ima ted a t ~2 ,i 5 O ,OOO and annual operat ’~on , maintenance , and re-
placement COS t S ~t ~ 2 ,h1j O . Costs would he assigned to erd n’emcr;t of

anadromous fish .

4. That  reser ”eir r e le a s e s  he ma n t a i n e d  ct not less than  t o e  flows
shown in the  f o l l o w i n g  t ,cble , excere t ‘or -  gear ’s of w a t e r  s h o r t a g e .

Per iod ~~~~~~ (c~ .~~

Octob er  thru ‘~av
June
‘u l v _ A ugn ; ’,t’

HuO

ur ing  ‘tears ol wa ’a ’r sh o r t a g e , ;‘~‘se rva~ r ‘ e’r~ t ~on - c~ ’s-nld Is - -~r linated
w i  h t h e  ‘O r egon ‘ !a~ e ame o’rmisSion , ‘cli Cs~~~i ss or r ”~’ r, , “at iona l
Mar~ nc’ risherip s ervice , an-I iiurea~ n ’ ~ isl neri es an -I ~ : L i te o
est all ish reservoir release’s .

5 . Tha t  up st r e am  and I~ wfl~ t i  “ a”  ‘ i’ I na’ ‘-.c~~.’ I e ier”vi d c ’ I . ‘Jr-stream
passag e would ~rn s jo ’ of a tr a; n - I  :i~~ , nc ’ , Ii no- , ar i ra \~ I j nn~’ aL i i  tV

Th e  t r at ’u te ing  ~e t u u t u r p  shou ld  Inc ) ; i ’hc ’  measure :; f o r  n ; e o a n  at  ion oi n - - : , ;  n : ’
f i ~~ l e . :eownstr eam passage f a c i l i t i e s  ghou l-I -c constructe-I to meet t h e
f ollowing c r i t e r i a :  ( I )  ,~~~ ., ‘.‘ sheo ull b - c constructed at ~ locati on which
will assure  m a x i m u m  a t t r a c t i o n  ;nt migr ants (present ~now e-h’e indicates
that location would l~~ on the upst r eam fa c e  ct  t h e -  l i m e )  ; ( . I cav e  t tn e
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caFac :v I n ’  a t t  ract ‘ I c;n si thin fIve f e e t of t h i - , - C J  s u r f o c s -  a t  a l l
an t i c i p a t e d  poo l lcvels; (3) lIe op erab l e  f r o m  ~ovenr I er thrsug ii Ju i n c ;
(6) ProvIdes sufficient flow for attraction of mi grants (20c- cfs is
presently considered a minimum attraction flow) ; ( 5)  F I s h  mortality
w it h i n  the sy stem should be neg ligible. The design and p lan would be
developed cooperatively by the Fish Commission of Oregon , Oregon S ta te
Game Cossnission , Corps of Eng ineers , :~at ional  : a r in e  F i sher ies  Service ,
and Bureau of Sport  F isher ies  and W i l d l i f e .  Cap i t a l  costs of f i s h
passage ‘;tructurcs  are est imated at ~2 , 1OO , OOO w i t h  annual  operation ,
maintenance , and rep lacement costs $27 , 500 . These costs should be
assi gned to anadror mous f i sh loss mi tigation .

6. That p ro jec t  funds  be provided fo r  construction of hatchery facilities
to main ta in  run s of salmon which spawn wi th in  the reservoir site , run s
of s tecihead and searun cu t th roa t  t rou t  tha t  spawn upstream from the
proposed damsite , spr ing  chinook salmon f r y  fo r  rear ing  in the p ro jec t
reservoir , and to produce rainbow t rout  fo r  the reservoir trout f i s h e r y .
Lo timated capital cost of hatchery facilities needed to mitigate project—
caused salmon and steelbead and searun cutthroat trout losses would he

~l ,6S4 ,OOO and annual operation , maintenance , and replacement costs
$101 ,000. These costs should be assigned to anadrornous fish loss mltl~ ation.

Hatchery facilities needed for production of salmon fry for rearing in
the reservoir would require an estimated capital expenditure of $173 ,000
and annual opera tion , maintenance , and replacement costs of $l? ,000. These
costs should be ass igned to anadromous fish enhancement.

Cap it al cos ts of ha t che ry  f a c i li t i e s  needed to produce ra inbow t r o u t  fo r
the reservoir fishe ry are estimated at $405 ,00() and annual operation ,
main tenance , and replacement costs , $24,000. Funds equal to one—half
the initial construction costs should he provided in accordance with the
Federal Water Project Recreation ~ct (P.1,. 89—72) .

Loca tion of ha tchery facilities and designation of an operating agency
should he determined cooperativel y by the Oregon State Came Commission ,
Fish Commission of Oregon , Nat ional ‘larine Fisheries Servi ce , Corps of
Eng ineers , and the bureau of Spor t  Fir;lierics and Wildlife .

7. That tIne project fund initial and periodic chemical control of nonpame
fish in the South Urnpqua Eive r u p s t r e a m  f r o m  t i n e  proposed dams ite . This
program would be cooperatively conducted by the Oregon State Came Com-
mission , Fish Commission of Oregon . Rureau of Spor t Fish er i es and W i l d l i f e ,
and Corps of 1~ng inee’rs with materials and methods acceptable to tine
Secretary of the Interior and the aforementioned agencies. Initial
treatment costs are estimated at $4,000 with a periodic retreatmeut cost
of $20,00C approximately every 11) years. These costs should be assigned
to miti gation of anadromous and resident fish lossesi.
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3. That h a t ch e r y  opora t  Ion be funded  fo r  a iC - i~’ar p er i o d  to  acce le ra te
the b u i l d u p  of f a i l  chinook sal mon runs and e ’st aL ~ Ish run s of s p r i n g
chinook salmon and summe r st e c l l n e a d  t r o u t  do~, inns t rc . in i  f r o m  t ic’ darn . Annual
opera t ion  and maintenance  costs arc e s t i m a te d at  ~-1 2 I ,fl0~) and would  he
fo r  anadrornou s f i s i n  enhancemen t .

9.  That p r o j e c t  f u n d s  of ~l 7 ’  , JdU be p r o v i  dod d u r i n g  t i n e  f i r s t  years
f o l l ou iu g  p r oj n ’: t c or nic lc t  ion -n to evaluates lio n t — r r e j r - c t  c o n d i t i o n s  ar id
e f f ec t s  of t i i ~ - ; m i  ~i’ ct on an n a d r o r n o u s  f i :~ n i  r ’ ’-i , u r c l - : ,  . Th is  study s n i ou l d
cornxn e lnctn with ti~~ s t a r t  of p r o j e c t  c per a t i  s. I ~, o- u l d  e n -  d t ’s ig n e r l  t o
de - l c m r nj n e  t in e :  eff c t nv e a e s s  of p r o l e c t  m ea sur e ’ ’  to p r e ’ v L r l t and o f f s e t
lussc~ to ex i s t  : n l g  f i c n  r u n ;  and to e s Ia ~- l i n C  a n n v  m o d i f i c a t  10:15 in  p r o —
~~-ct .  st r u c t u re s  or  ~n p c r a 1 i u u  ace:Ue~’U to o b t a i n  i u t t n n c i e n d  ol ,je:cttvt s.
ot u dv  w o u l d  be c o n n d u c t c d  dv  I n e  I r e - p on S t a t e :  C,,em e: (n >1OTilSSlc ’in , and ‘ n u n
Co:n n i .~s i on  of r -gu n  in coo r a t i o n  w i l l  h n t ; n . , , n l  ‘ arise i sm .eri :, de ’rvice ,

S. l’o rest  3erv ico  , Bure au  of Spor t  F i s h e r i e s  a r r u  ,~I l d l i f c  • and Corps of
. r n g n n c e ’ r s .  Costs  should  Pt’ assi gned to m i t i g a t i o n  of anadromous f i s h  loo se ’s .

Id . I I ~~ t a l l  cap i t~nl , u l C e r a t i o n , m a i n t e n a n c e  , and re- lel act ’~ eint costs ansoc—
i c it ed vi ti n o n n ; i d r e n n n n c u ’ ;  ~ sl n n i l  : I ~‘,n lion nne ’.nsur e’s in ’  t r e a t e d  i n n  t in’ San es

mne d mnice  r a~ ut i~~ r p roje- Ct j o i n t  coo ts and allocated ,n i ; e ) i i ~’ t , e e  ~~e ’f l t ’  ici al
purposes of tick - pr’ ject -

11. T i n a t  a l l  s e - p a r a l - l e  costs  a~~soc I a t e c l  s i  t I  , j - n j d r - ’n ’ --w ;  i s l e  c n i a n c e n e - n e t

be cons de sr e ’d n o r , r e ’I nil u r s a L  h - F’cdt - r , n l  c o ’  t o  -

l _ ’ . T c ~~t 1, 2 acre - : , of 1a:~~1 , incleidin 0 - 20’~ i n n  ,- ; n t e - ’ c c l -  - , be: acquire d
to m itigat es proj ect - c a us ed  wiidiIf .’ ln ~~b n tat lor n; - These  l ; i n n ’ I s n ; : ’  u l  ci ‘ ‘C

loca t ed  alon~’ the ri ve r un- - I r e  urn fr o n i  t I ~~- n e - n ’ r v u i r ire-ne . ih i s ,nrn: a coo
p r o j e c t  l ands  n o t  inn- ; . ’ i gnues d t -  ri’ cr t’ at lcen n , i ~- :u- rved for pr j e  CI  op (-ratiOfl
and p u b l i c  sa f ’ - t  , or re: t a ; n i t ’d by  t i e  I’,u rn ’au of  l and ‘ h n o a s - . ’:’ , -n t  ;i : o u l d  he
made : ava i l ab l e  to I t  Ore -p o r n St ,ete: -ee ri e ( o l c r d i  c- , b o ~ I or rr ‘ : c ; I l ’ - m e - r c t  t i n n d e ’r a
Ge ne ral !‘lan and ~ut -se I~UCflI C e ’~

ee_ ’ r e t  i v~’ n ’ r  n e - I - s  i t .  A c n I u j : ,  it I on co s t s  ,nre ’
e st i m a t e d  at ~4 h - , i L G .  1:11 t i a l  C v e i f t - m n i ’  I n n  c n n s t s ’ : e ’ ’, n l d  he in  n - s t  i r.i t ’ - d
‘~ U I ~~, (1 ’)O . ( l ’ e ra ll on n amid :~a l . i t e ’ n ; n : n - r o ot s  on t ; s  2~ F re ’ , i t  i r r j ,n ’ a t e ’d
lands are’ e n, t i ~ i n , i t t - c i  ann ~l5 , ft - v t -  ‘

~ a, irs and 01 t h e -  ‘ ~n ine 1 n n i ’  1 ,00fl
ac res  S5C .000 e v e ry  1° vt - c n n - - . .‘c n f f c  l o r ds t o  - , n c - u n n ’ - d  ~ Le u l e t
dd e - m i ned  wh e n  t i n ’ :  ‘ r o J e ’ c t  ci . - , t ; ’ : n  :ne ’n: o r a n n d n n ” n  I:; pnt- ; -a r e -d. Th- ~~- cOo t -

s i c  u i  d Inc ass i gnesd t o ml t n ~‘u I o n  o f  c; i i d l i i e’ I c e : , ,. S

13. T~.at c in a n in e l  s t a d i l i z a t  i n n  i-o n e- c , e r d i n i a t e ’ I ‘ ‘ I t i e  t i n , -  F i s h  C, ’r , n n i n , s  I on
of o regon , Ur egon  t u t u  ( , , i n e  Cnurnrn i  n . ;  i o n  , ~~~ ii n e n c e l ‘

~ar i i ’  l- ’i uher coo Service ’
and bureau of  P p o r t ,  l ” i  su e ’ r I c  , a:id hi ld l  l i e

14 - That tine r e p o r t  n d t i n e ,’ h i s t r Ic t e~ ’ l int -er , Gee Its, of Ini ~ I noes mm ; , provide
f o r  development  of  a r c-n e - rvo i r ,ne n , e j  ng i~lan li t conne c t ion w i t h  overall
p l anning  fo r  the r e s e r v oir  to in s u r e  t h a t  c e r t a i n  areas  of t I n e  reservoir

______ - - 
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or periods of time would be available for fish! op , hun t I n;~’ , and othe r
w i l d l i f e  purposes wi t~eout conflicting uses for general recreation . Such
a plan would be developed coopera t ive ly  by th~ Corps of Eng ineers , Oregon
S tate Game Com mission , Fish Comission of Oregon , I i u r e s au  of Land “cr a go—
ment , Bureau of Outdoor Recreation , and Bureau of Sport Fisheries and
Wildlife for recousnendation to the appropriate regulatory agenc” .

15. That the following language be incorporated in tine recommendations
of the report of the District Engineer , Corps of Engineers :

a. That Federal lands and project waters In tine project area he
open to public use for fishing and hunting , except for sections
re3ervcd for safety, efficient operation , or pro tection of puhlic
property , and certain areas where closures may be necessary to
conse rve or develop fish and w i l d l i f e  resources .

b . That leases of Federal land in tine pr o j ec t  area reserve the
right of public use of suc land for huntinr cud fishing .

Please advise us of your proposed act ion concerning our recon ,nsxmdatioi’ns .
~iu would apprec ia te  n o t i f i c a t i o n  of any change-s in p ro j ec t  plan s  so we
n.iay revise our  report  if necessary .

Sincerely yours ,

JOl4~J ~~
, FINPIAY

/ ih-egional Director

A tt achments
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COMMISSION

OFFICE OF THE DIRECTOR

P.O BOX 3503 • 1634 SW ALDER ST 1 ~‘ P T I  f- i- ID , OPr C orp 
~‘ 97208 • Ph . 229 ‘hP

I-  M -

N ovember 22 , 1971

N! I

I A  

f- : ’ - ’ ;  ‘,‘ -

- ~
4 r . Jo tn n I ) .  I’ in d lav

- - - - - , , Inesional Director
- - - Bureau of ~;r-or t Fisheries and W i l d l i f e

P. n e  . l o x  3737
Portlanu , oreoomn 972h!~

Dear tr. Findlav :

‘ o have reviewed a draft report of the effccts the
proposed Days  Creek pro~ oct wou l d  have on the f i sh  and
w i l d l i fe reso urce s. Generally , we concur w i t h  the report
w i t h  one mino r except ion .

TaL l e  2 on paue 8 l i s t s  a n t i c i p a t e d  b e n e f i t s  fo r  anadromous
f i s h  as be inq  zero fo r  years  one to f i v e . Since there
would be some benefits by year five , we suaqes t this be
chanqed to read from years one throuah four . This same
channe shou ld be made on line 2 , paqe 9.

We have appreciated the opportunity to make this review
and provide comjinents .

Sincerely yours ,

,,
~ 

/ 

~
. 

— 

, ~~
- :

John W . McKean
Direc tor

cc River  Bas in  Studies , Por t land  Area o f f i c e , BS F &W
Fish  Commission of Oreqon
National Marine Fisheries Service

~~~

1: 
_ _ _ _ _ _ _  
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- en paao 4 t l ce report  mont t oned that the ctroam and I r i hutar i  f -S urn s t rear”
from t O  c -  darns i t - c  wou ld  he t i e r c i c a l  l y t reated to c (c rc t ro l f l t c f l ’SnF’l m f i s h  popula-
tion, and tsa t  b m e ,, tr~ ’n t  would  probably be needed at ten yea r i n te rva l s .
ae are in corr~’ c l ” t u  ,iqrecrnent w i t h  t h i s  statement but po in t  out t h a t effective
and economic t r eat me nt  w i l l  require that the reservoir f j r v, t bc drawn down
to near stream t e d  oknv .t ion .

in p.m -ne 14 the report says that stocking of ~‘j i , OCU f a l l  c f l i n x k , 250 ,000
;~‘r in- i  i r c i no o k  and l- n0 ,000 s urine r stec lhead trout wou ld  I (n car r ied  out over
the f i r s t  ton years of the project to accelerate tIne tn u I ld - u r n  icc established
runs . It should be made clear that these stockjnr rates are annua l rates .

n~e appreciate the opportunit y to corinent on this report .

Si ncore l v -

~ ~~~tIOc IA5 1. KF-1US L , A C T I N G

~T A TL FISHLI-II ES I) IRLCIO[-

cc Bureau of Sport F isheries and W i l d l i f e , River Basins Section
Corps of Engineers , Portland Leistr ic t
Nat ional Marine Fisheries Service
Orec,on State Gar’re Correnission

-- - - - - - - —- - ‘ - - — —  - - - - _ ‘ — — -, - -‘— — - -  -‘ 
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E N V I R O N M E N T A L  P R O T E C T I O N  A G E N C Y

R E G I O N  X
7 0 0  S I x i n c  A V f r i n e t

S C A t h E  W A S c c e N e T O N  9 R i C c l

Augus t 31, 1971

Colone l  I’au l J . Triem
I)is tri ct Enginee r
Port land D i s ir l i - t , Corps of Eng i n eer s
P. O~ Ho:-; 2 9- ’.h
Port land , ()rn - y c nn cj 7208

in _ a r eolon el ‘rrienn :

As r e q u e s t e d  In \ - o r n  r i t t  ter of ~I~-n \ -  18, 1971 , we- c c c v i -  c c v i  e w e  1
t h e  u p d a t e d  p r c - j c -  t d;nta n i t  \ - o c c r  p ropose d  f t n v ; m  i i ’ ’ - c -  k Project ,
f t ; p q : ; - n  Rj ’,’e B a s i n . line n - n - v i ew w in y,  r - n ; n u I & -  t o  ctc -t n _ ’tinnilcn _ - w h i t  I c c - I ’ s i n
l ici u t  of ttH- neW i o ta , our origina l water qua lir\ v-va l u a t i o n  of 

project , d at  n _ -i Ne nvc-r;nhe r , 1970 , would in _ -n _ -n _ i to i c r  c c v i  sud . line
c c l i  w i ; l - , - o r - n n e n _ ’ n t y n  are tim resu lts cf ills r e - v i e w ,

i )r~1- orie ;inal 1— eport :,c -t forth th n c n -~~~~ for- ;nin i :’;c: : ; I in_ - w y ,
‘ n-I e-ss z r\- for w a t e r  qc:~n li t \ - , c : ; t r ol , a l t v - n r c , c t i  ‘ n -  l evi s n O s d t i s h v —
in~: water ci un alit - c - c  ds , c r c - I  t i n , ,- c - s L ’~~e t  n _ -c l ph\’c-cico l i : ; n n e c  I Of t h e -
p r o j e c t  on w c n l  c - c i c c i n l i t  i n  t i r e :  t Impqu a Rive r Basin . l i ne- cc ’ - tm -c- d y ,

and i v i p i n c I i l - ~ se ‘ , — , i c c c - c n t  5 ar e  not ,  cin a leco - c I b ’, t h n _  r n _ - v i s e d  p r oj e c t  d a t a .

It is our  n _ n u d e r  St m c c c !  i m y ,  t h a t  t I c e -  i i i  / n  01  cc opt. imunri pt- c) c - C t

h : n s  - c - n _ c ! :  m d c c ,  ed from cc 55( J , L e i ) I )  a c- c c - — f oo t  r n _ - n c - c  v’ c n i r  t o  one w i t h  a
c a p a c i t  v 01 ~,~ O , c ) l ~~) an _ - n - ’ - — t e n _ - t , ‘i’ h n _ - r c -  h a s  z n l n n _ ’  i c c - n _ - t i  m n corresponding

r educ t ion i n th e - amount of pro j ec t — cc- l i n t  ed i i  r i~ ia t i ‘cci diversions
and a cha np-c - i t c  the s c l i e d n n l i -  ol f low rn-ic ;c;,c - :,, ~\nn’ , nIcco - t ;n yt -s 01

f l o w  in low f low ‘,-ea rs  arc- t n _ c  I n n ’  s h a r e d  e q u a l l y  by  i r r i d i n _ n t i o n  and
Ii s h er ~ ’ I r e l i c t i n _ e n s .

‘lime r e v i  s&- d w a t e r  t e m p e r a t t n r c  p r e d i c t  i o n n n  inc limeled in  t h e  new
pro j cc t~ d a t m e  I nd i c ;n t e’ t h a t  t i n e -  n - i v t - c temperatures won ii bc c lose -  tm
C m i  optimum m Ill I e for Ii sh o I eQ 0 

— 60°F i n  A p r i l  t l i  m e c u y l e J une ,
c i t e d  in our  c u r l i e r  r e p o r t . However , t i e r  A p r i l  t t - u n i j e n _ - r n t  n ice - would
c,t i l l  be b e -low t i c . -  opt  imum and , t i n e - r e - I o r e - , m ol t  i — l e v e l r e s e r v o i r
out let t a c i l i t  i c - S  m I r e  s t i l l  r ee - otmun ended f o r  t e m p e r a t u r e  and ve-ten _ - ral
water qua l i t  y c o n t r o l  purposes .

Our  v . 1  c i i  e r  r ep o r t  m d  ii nt n-cl tina t u n d er  p r oj  n _ c ’ t cond i I ions ,
m iii irreum year  I lows in I )  tober  wonn Id be- some 2 ~() c 1 s he’ in_ nw requirements

I.



(OlOflt’ l Patni J , I’ m- i c : ; ;  2
An _ i~ni st 31 , 1~~7l

b r  w a t  c i  q u na l i t ’. n_ o m i t  r n _ c l . He nce - i c c a l c i n l e n t l o r i s  u s i n g  t h -  new p r o j e c t
- l e t  a i n d i c a t e - t r ~ ,mn _ ’ t i n _ c i t  w o u l d  now be o n l y  u i i c o n m i  20 C f  s . T h i s
n _ - s - - e - t m t i a l l ~ sat i s  li -s t n , ! ,  b r  rn inim clm flow- -c .

‘1;- i s  aC e- r i d y j
~~ s r  i l l  v- c r y  c orn ernc ’ d uc ho in t po~~c . i b 1 n -  t u r b i d i t y

a i c c i  s e - ~ l I : . : c - t l t  at ion problems r c - l ;mr c- n _ i i c e  t h e  pr cc l eos c .cl p t — o j ’  I , S in c e
excessive- t. c c l i n _ l i t  y r e  l i v e d  t n _ c  pro j n- c t opn -r ; ct ions wou II  cOnst i tUte
a v j ol ,nt lv n ’- v i f  O r e gon S t a t e  W n t r ‘) r i a l i t \ -  St o r m - bi rds , He  l e n _ f l u E  itS

a s s i tin _ - I t o  t h e  pro jec t t c n r nn n t e r  qualit.~ - c ic ru t ro l c i t e d  in our
pm - c V jn_ ’I; s t e - p c c r t  ( : S O ,c ) c I O  c e i e n u , ’ n i ly )  mu —c t b e -  C eci l 1 :cgc-mm t r u 1 c c c i c  tlmc -
sa t  is t 0 n _  I n n r ’ e’ i n  ~o1 n _ i L i e n i e  e n I  t h -  t u r b i d i t y  p rob lem p r i o r  t e e  con—
s t r uc  t ion c ’ l  t i n e -  i Q m v s  (‘ r e - c - k  R & r n c - r v c u  ir

[xc n _ p t  f o r the c- c v m c n - ! c b  s st  - n t  (- ci above , he -  f i n d i n g s  and r ecom—
; , n - : c l a t  ions e , n r c t  a l t o - c !  in o r c r  November , 1970 Wa t n _ - r  Q u a l i ty  C o n t r o l
Stu n_ ft of t m ~ I ) ,-iv s ( r n - -k P r o j e c t  r - p r c ’ - ; e - r r t  t he  n_ c i r r i - i r t  v i ews  on
pro  j c - n_ I ~-d r e l ;e t  c- n _ I  c- - , e t  er qua l i t ’  ;n s p c - c t s .

,[~~~~
} 

~~tQ~ k~ —
I)r , Rober t -  W . Ze l l e r , Ph .l) ,

cc: Kenneth Spies , Director , Oregon Envi ronmental Quality Control
Coniu’nission , [o rb  land , Oregon

i r e !  J . Over l y ,  Reg iona l I ) i r n _ - r t o r , Bur e au  of Outdoor  R e c r n _ ’ a t i o n ,
Se a t t l e , W a s h i n g t o n

11. T. N - I s o n , R e g i o n a l  D i r e c t o r , C, S . B tn re au  of R e c l a m a t i o n ,
Boise , Idaho

John Findlay, Regiona l Dir e ctor , Bureau of Sport Fish e ri e s
and Wildlife , Portland , Oregon

John McKean , Director , Oregon State Came ( L n ! c r n r i , s sj o n , Portland ,
Or egon

P1 rector , Oregon State Fish Conunission , Port l u o n e ! , Or e g n _ c u
F. D, Gustafson , Director , Or e gon itat e- Wat er Resource- s

Board , Salem , Oregon
George M , Kay das , chie f , Water Resourc e- Invn-s ti gm ntions ,

National Marine F i s h e r i e s  Se rvice , Portland , O m n - y c n n
Joseph A. Kr ivak , Acting C h i e f , Basin P l a n n i ng Branch ,

Environmental Protection Agency, Washington , D. C.
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UNII’F D S T A T f ~~
D[I1ARTME NT OF ~H L  I N T E  R I O R

F l i c e  , A t  ~~- A T ~ Cl P c c t L e c h i c c N  CO~ , 1 c - c c i  A t c M V o u T e - A T e ( ) N

N c ’  T I e n _ ’ , E S T  ‘b ( , e ( c N

~, n _ c v c - m b e r  25 , 1970

t n _ c l , - ; :  I ‘ ,cul U. I n c - r e

I i i s t r i n_ - t - tig in c- c r
I’ort L n m ; d  D i — ~tri c r  , Corn— c c t  i n ~ - i I m c - e ’ r s

Port and , - r c c cc n  c c - 2 i j 8

in-ar Co lone l  c 1., rv :

EncLosed i s  3 r mv i - ; n _ - cJ f n em;ni dr - .ft o f  o u r  c - i ; n t c - t  q u c i i t v  v - v a l ua t i o n  c c i

r n _ - n _ k  R n - s n r v c i  r , L t t m ~e q c i a  R i v e r [cisin Projec t , Or - ge c tm _ This dra ft
5 ; ; 1 c , r s t h u  I d n_ ’ t n c t c c  r 1 7 0  re- c - - m t  tr ,c rmsr: ci M c -n _ I to you on c , t u n e r 27 , l i n 7 t ) .

b i n -  revisi ons ‘~~~ cc nn ade  f o l l c c s ’ing co:.e’ c - c c i s  t romn I i  - I c c - r v  i : i t c - r e  s t - c
( c c - n t  re s e r v o i r  m n - I n - , e ; - c - s  Irene a sing le- le e s — l e v e l outlet i cc c c ;1\-5 C r , ’ -k Dam

‘,c e, r i l d  be t o n _ c  c o l d  I or n1c,i n _ ir orn (ncire f i sli c --r y c i r p c esc- s ~i u i  l i f t  S p i t  c c , - f l t O ml t c i - - -

A i so  - t ; - ,  [ c u r l  ic or t ccc li t n _ - f  i n v  j i - ; c r n c - n  - c  I Qua l  i L v  e :- ,~ r e -c - - se n _ i c c c i i  c c -r n
t l c - n _ t  r n _ -cc- r v u i r  ; ntc:rs w o u l o  bc more t u r b i - ;  - i t  i n ; v n _ r I c - v u - i s , and I c e d 1 - - - -
i c - - c -  c r4  I r e m  ci l c c , ; - - i n _ vc  1 o u t l c  I would t l n c ’ l e f c c m , . be less c _ Ce  s i r u i b l n _ ’ m c d ; , , :

c r c ~~i i  i t  v s I a c i d  - c c  I li t -

~~c- l e a v e -  cn i l i s , c j u , i t t l y e  r e - e v i l  uate-d out e e c- t e c h , -r s tu d in_ -s n o e l  c o n c l u d e d
t ; , c t  m u l :  I e l - — I d -V : 1  our ic- Is i i i  i ) m i v c - ;  ( re -~ - n_ l i v  .-1 cu ld lie n i t - c -U. n_I to ccc c t

c - [t  i mum t i - ; c n  rv t n - c r i e d - r -~~~ c r c -  r q n n i  r~ cc, cit -~ iii tine c u c c i t h  t rcc ~cqu ,i n _ i  v c- r
dcc rio t h - I  l e v i -  t h a t  t h e  t u r b i d i t y  p r e y  I ;- - - p r c - c -~e i u t l ’ ;  p r c - d i e - t e -d , c e c i l 1 ’1 -~

ic c - s c i t  i s ! , n  t o r m l v ’ controll ed t i n r e - c e g l e  e l n _ , n _ - e c f i i n u l t i — 1 c - v c - I o U t l c - t - - n l e n i i c - -
l - n n t  t i n t - s c  o u t le t s  c c c c i i i  i c e -  c e t i  Il/c t in c o n j u n c t  1 c c c i  s i t u  i c t l n e r  n_ ’ e e m i t r c c l

- n’ - c m l n _  l i e - c  n _ - n _ c l  I c )  nn~n i n  t n j  n t u rb  i d i  t I c - - c  n _ c f  d e v , - c i ; - t r e a m  re- l n _ - n s c - s  s-i t i m  in

~- j itot> Ic- limit;-

I c c c -  ( c i l m v - l u s  m d i i i ’ -, , ‘ c c  e i r t c t c ; n _ ’ t n d , n t  i u L l ~ , n u n _ I  I n _ - m i n e r, nt ure- s e c t i o n s  of n _ c u r
ru-port d,n t ed b i n  t obe Ic e 70 h oy t -  be n_ - n re-v i sn _ n_i t e e  rc - I Ic- ct tin e- results of
c u r  r ’-n- v ,n l u atio n. P i c , n n _ , e d i ;~c a r d  c c c i i  ~~~~ n _ f  n _ c u r  r e p c n r t  t r a n s m i t t e d
in  C b c  t o i r e  r

Si  ne - n _ -re ly ce rn _ Irs

~~~~~~~~~~ 
L’) ~~~~~~

R o b er t  W .  Z e l l er , P h . D .
D i  r e c t o r
Rivn - r Basin  I ’ l ann ln g  Programs

E n c l o s u r e :
l ) r a lt  of r e p o r t

en ; : H a r o l d  ‘1. N e l s o n  George N .  Kayda s  K en n e t h  I I .  Sp ies F.  D.  Gu s t a f s o n
-John F.  Mang an  John Ii .  I-’I n d l a y  t - . .  J .  W c a th e r sbee  A. J .  E r i c k s o n  (2
Fr e d J .  d y e - n y  R o b e r t  S c i l o n in I ;  I . .  L .  Baton

_________________________ 
a
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INTRODUCTION

An i nves t i gd t ion  of wa ter qua l i ty  and wate r  suppL needs
for the Umpq -~a River Basin was conducted by the Fede ro ~ute ~
Qualit y Adr ni n is t ’a t io n w ith respect to the possible in: do t
the Tiller and G al e - sv ille rojects , proposed by toe L. ~~~ . ~

-
~~~

--  
-

Corps of Eng ineers , on tbc Umpqua h iver . A report s~ s rye;
and submitted in Se pt c i c ; Lb- r- of 1966 ~rcve r -t in g tht ’ res.~
that in ves ti~~ ti’cn . in a e-t ter datec~ ov t c be r  3 , ~~~~~ ~ c e
U. S. Army Co r ps c f Eng i r ;ec- rs requ ested a ‘-~view of ~o~- l~~f r .
FWQA report rc-idtI ve to a cr,ci r eje In reservoir si~ c- r - o t ; . ‘ j ’
to Days Creek - T o e  o b je :Y  i ic- S - ; f  the re’,ul ti rc

~ s 
tu -t  vy

were to reiiew tee Jcr;qu ~ R i  .-er B a sin r e p o r t  pr y ; arec v - t ’  :5
office with re- ~ ;’:ct to:

1 . A change from the Tiller Pc- serv ce ir site to tee Days
Creek s ite .

2. Any major ch ur ;c ; n _ s i n  the economic ond dem c nra phi c
p ro jec t ions  used in tat ’  1YL6 report.

3. Current water quality stand ards criter ia.

4. Policy chanqes in e i al u a tin q pr oject-associated
benefits.

A temperatu re anal y s i s 4 o-r the Udys Crer’~ Rn _ n _ vn- r -i o~r ~ -c
the Sout h U;: ;cr ; -~o R i v e r , a t t n  c-n ;ph~ s i s  01; f i  ShcCy r :- - :u :  (-  c ‘ ts
was a si q n i f 1c ~~t t  part of the c ur rc - ,t S t Ud , - The soil ;:vt;-l i -
tions in the Uv~~q -ua k i v - r  i ld u l t ;  d b ~~ c O i ; d u u l v n_ l  IL- C~~US 1 l . ’

- - therefore , pv t ’ -rtial t u e L id ;  t~ p r Obien we’re l v - ctl c ; n _ n ’-
A dissolved c /y- ;e rm un al~ s1s was cun du cte d consid e r In g i :ni c i—
tura l as .~e ll n_ u S v un i ci p l and iriei ,~v ; m ’i-j l SO c  t ’ n _ c c l  ,-,c

The s t u d y ads c a r r i e d  nut in H’~nt 01 ‘IcC a ’c r o u ch ’ - s ’ n_ nd-
c i ards f c r the h;- : ‘ h un _ n Ri ye  r hi S in -. ,;  1 c 1i ~ - , - c - ‘ t n _ il l I - - . -1

since the 1Oh~ re- pccrt . The munic ip al and l t c L c t r l a l  ~. d t c - r

supply lea r t ion  ~ f the earl ier repo rt WU S cons - ered adequ ate
and was riot updated for th is report.

4

__________ ___________________ -a
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CO NCLUSIO NS

1. M u1 t i - l t - - i~ l o u t l e t .  w i l l  be ne ce ssa ry  I-v p r c c i i c j e adr’-
qua te te: i ’ i-e rj  l u re  C u r l  t r y - i in tOe Sou t u~ Uiipq ua ~ 1 i c r  Lr urcc dr o-
mous fi she ’ . p~ ’~~c st  -

2. The Dd,s Cr ee k Re se rvo i r - ~,- cu l d  be f i l l ed  w i t~: hi ghl y
turbid wat er , d t t  the r e s e r v o i r  would  l i ke ly  remain t un L id
thr ou gr i c - ut most o’ ~~t t -  ~~~~~~~ The t u rbid condit i on of C n p  c-i a ter
released t-~ the u~~th Urn: ~uu River wo uld have an adverse effect
on the ecO lol , O~ tOe strew; , on fishery production , ari d on ~ ic t ’

utility of trc e ~- :,utrd Uu :iepua River for some recreational purposes .

3. Under t e  proposed oroject operation schedule , dissolved
oxygen Stn _ j n ; -Ja rC s c r i t e r i a  f u r ~ a 1- i n - lO  low- f low year would be
met in the South Lu;pqua River during all months except October .

4. Under tb - c projected 2020 conditions without the project ,
water p~ 1 l u t i o n  control f acili ti e s in addition to those p re-
scribed in t h e  water Qualit y Standards h rv p l en i e rc tation Plan would
be n eeded to coop ly with standards cr i ter ia for the South Urnpqua
River.

5. Benefits would accrue to the project for water quality
C O U , t ( c n T  c -~~n_~~~i Lu  J c e  Cd S  1 C X I it ’  r ;Slve a lternatives for maintain-
ing ved t t r q u3 l i t , standards jr the absence of the project. The
3lt1 c~urc t of tr ,c~ e benefits is estimated at $80,000 annual l y.
Accrual of these benefits is dependent upon a change in the pro-
posed Op y O c i t i 0 r c  schedule to meet mini m um flow requ irements ta r -

the month of October.
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RECOM MENDAT I ON S

It is recomended that:

1. Additional studies of tur b idity problems be conducted
and acceptable control measures be devised prior to construc-
tion of the project;

2. Multi—level reservoir outlets be provided in Days
Creek Dam;

3. The proposed reservoir operati on schedule be revised
to meet October water quality control flow requi rement s for
the South Umpqua R iver ;

4. Wate r quality monitoring facilities be provided dur-
ing construction and operation of the project.

‘- p

en.--

_____________ — - - - . a
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PROJECT DE O C RI PTION

The D i . s  b r e e k  Pc -s e - ’ v o i r  s i t e  has b een  proposed as an alter-
nat i  ~ e to the r~ .c i o us l  , s tu~~ied  T i l l e r  s i t e  - Ti 1 l - r  has bee-n
dr - cp ~- e - J U) t e e ~~rps o~ h r~~i r cee r s as a possible s i te for deve f t p—
men t .

The Days Creek site is located on the South Unipqu a River ,
appr n~ i r- ~ tei 1- c m i l e : s u t h  of Days Creek , Ore’~on . The s i t e  is
ab out l~- m i l e s do- ,-~rìstr~ di rc from the Tiller site and has a 40 per-
cent l u r ar i r u i rdi j e -m ed . The project reservoir will pr ovide
appro~ ii: a t e l y ~ - L ,UUJ acre-feet of storage capacity for flood
con trol , recreation , fis cv c- ry enhancement , irrigation , and water
quality control.

ECONOMY

Recent population projections developed for the Columbia -
North Pa cific Frur vew u rk Study do not vary significantl y from
those used in the 1966 report. For the most part , the economic
projections for the Umpqua River Basin have also remained con-
stant. One exce ption concerns potential food processing in the
bas in , Th e 19 repor t s u ry e s t e c  tHt a ]a r ’~e fo od p roccos ing
plant would probabl y locate near Roseburg . More recent studies
indicate that mos t of the additional food produced will likel y
be- shi pped out of the b isi n for processing . Except for food
processing , the 1966 economic projections were used.

WATER QUALITY STANDARDS

The State of Oregon has adopted special water quality and
waste trea tir-e nt standards for the Urr ;;-qua River Bas in since the
1966 report. Table 1 shows the special water quality standards
for  the Umpqua River Basin. Table 2 lists the present and poten-
tial beneficial water uses in the Umpqua River Basin to be pro-
tected by the special standards . The provisions of the special
standards are in addition to , an d not in  l i e u  of , the standards
approved te1 the ~L-c r e - t d  r - ~ of the Inter ior and cor ntai ned in
‘Standards or qu ai i t y b r  l u bl c Wdters of Oregon ari d Disposal

Therein of Sewage and Industrial Wastes ” (Oregon Admin istrative
Rules , Chapter 334, Division 1 , Subdivision 1).

a
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TABLE 2

* B F M - : F T C I A T .  t ’~-r s  ~~‘ Hi : }‘~ o’1 ’ECTED
UM PQUA R I V L R B A S I N

B t-n t- I i  c i a  I P s. Pro sen t  F u t u r e  -

Domestic

I’r i v l t ( -  X X
M u n i c i p a l X X

I ndust ri c i ]

P r o c n _ - s s  x x
Bo iler IT 1-~~d X X
Cooling X X

Agricultural

l rri ,pation X X
Lj v c s t c c k  W a t  c - r i n g  K X

N a t u r a l R e s o u r c e s

F i s h  X X
A quatic Lift X X
W i l d l i f e ’ X X

Re-c r c - a t  i on

Fishing X X
Hunting X X
Water Contact S port s X X

Nay jr - i t i ( I f l

Comme r c i a l  Shi pp ing 0 0

Hydro Powe r X X

* Water Quality and Waste Treatment Standards
for the U mpqua Rive r Basin , Oregon Ad ministrative
Rules , Ch a pte r 334 .

- -
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The standards a lso es t a b l i sh  min imum leve ls  for tre a tment
ari d control of sewage and indust rial wastes. Important treat-
ment provisions included in the Water Quality and Waste Treat-
ment Standards for the Umpqua River Basin , Oregon Administra-
ti ve Ru les , Chapter 334, are :

A. Sewage _Wastes

1. During the period of low streamfiows (approxima te l y
June 1 to October 31 of each year), secondary treat-
ment resulting in monthly average effluent concen-
trations not to exceed 20 mg/l of 5-day 200 (C)
biochemical oxygen demand (BOD) ari d 20 mg/i of sus-
pended solids or equivalent control.

2. During the period of high strean~flows (approxima tely
November 1 to May 31 of each year), a minirn u:rl of
secondary treat nent or equivalent shall be provided ,
and all waste treatment and contro l facilities shall
be op erate d at maxi mL.’m ef ficiency so as to minimize
waste discharges to public waters .

3. All sewage wastes shall be di sinfected , after treat-
nient eq u i- iu lent  to thorough mixing with su ± ficient
chlorine to provide a residual of at least one part
per million after 60 minut e s of contact time .

4. More strin gent waste tre atrent requirements may be
imposed , especiall y in headwate rs and tributary
strea m s , where waste loads may be large relative to
strea mf lows .

B. Industrial Wastes

1. Industr ia l  waste treatment requirements s hal l  be
determ ire d on an ind i vidual basis in accordance
with appropriate standards provisions . Wastes
shall receive a minimum of secondary treatment or
equival e nt (equal to at least 85 percent removal
of 5-day biochemical oxygen demand and suspended
solids).

?. Wh e re ind ust r i a l  e f f l ue n t s  con ta i n  s i g n i f i c a n t
quantities of potentiall y toxic elements , t r e a t-
ment requirements shall be determined utilizing
appropriate bloassays.

p
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T h e  S t a t ’  0 ’ 0re-~ - r “non—de g rada t ic r ~:ol iej ” is also appl i -
c a b l e  t~- ~~

‘ e - ,r; i’  n _ i ’ d i t -  t r 1 b u t d ~~l - 5 .  ~-~i nir ~u ii , s t i e d —
ards 01 c i l t , - i c  I- ’ i t l/  -u~~ly t o  a l l  ~~~~~~~~~~~ Of tHe Stat ’.-
are Sc ’ fo r-t ’ i r - ~~~ t i Q r  1 1 - 0 1 3  o~ 0 r’- ~ on r’- d r i i r  i SY r , t i i’  1-al es ,
Lh- a~ ~~- r :H- , a~ ‘ol 1 - -s

11 —0 10 H I G ’ ~ S 1 ;-~~u ~ s : cpr ,~ T:c AL L i  ~~~~~~ f-: U Y)~~. P L
P[~ U - ~ U .  ‘ ,~~~ ,-, i t r Y i r J i r  tr ’ : j ’ ’ ’ F J l  dnd S~- ’ L l - J l waLe
q u a l i t y s ta - J- ~ r cc ’ i~~i i r e J  r e  ~~ ‘ i ~~~ S- _ cL , -~i - i i S i O - , c ,~~-

est  a rd Les t pr - u~~ ic ~ - c l e  t ’e~~tner .t ‘j~~~or c~-~- ’~ 1 cf .- , c S t C S ,

ac~ I 
,‘i ties , i r  -~~ ‘I ~- - - s s~- al 1 ir ‘ - i’-r ~ c- i t ’ -  L~ ~-~~ 1 -~- -d so - a s

to d l  ~~c di s s ol  .- ‘ . 1 r .~ - :en a r d  cv ’ r- -a l I wi te  ~a ii ,- a t
t~ e h i - ;~ es t pi -  s 1 e 1- - ~~

‘ -  s ar~-J 
-. -~ 

- ‘ tc ‘ ra • 
~~- . c o i  -

f e r -  L~ ct-:- r i-i c o n c e ’ r i t i - o i s ,  d iy~o 1 i , i  L’ft 1 1c3l s _ c :~~t- ~nceS ,
to - ’ i c a te ’ i a  is , -1 Ui t i  / i c 

~~ t J~ b 1 d l ’  1 1- 5 * 
c o l o r , uc .

and ot’- cr d e1e t cric ~ , factors at the ~cw -e s t c ’ ;s i L le  le . - e1~~.

WATER T U A L I T ~ C0~~i P(JL

Temperature

Tc~’ ;.~ 
r~ t u r ~ ~ .- _ c l  L ~)n3 fc, t i~~ p upu~~cJ Duy~ Cr ee ’r. ~~~~~~~ -

voi r on t 1 r Sou t ’ - L :n; - -~uu ki - i c r  were based u’~on the 1 — i n — l U  l~ v,-
flow year of 104 1 , t i c av e rage  ny J ro log i c  ~- ea r  o~ 1949 , a n d
averu -jc- i i  nc - th l y - - -ca t l~er a t  t e  R o - e burq a i rpo r t  - Sim ulated
reservo i r  o Ue r a t ion  ~~~~~~~~ inc luding outflow i cr the years
of inve ’  ti qat i  er , w e t ’ ’  p r ) v i ( J r-’j by t h e  Corps of Ll jineer s - T h e
550 ,000 a cr c—1ie t  (Pl n _~ri II) re:c rvo ir plan is discussed in thi s
report. Plan I (420,uSU acr e- feet) and Plan III (640,000 acre-
feet) ri- servoi r iso the r~~ and downs I ri-ai ~ temperatures do not
differ a por eciably frcu Hiri II ; therefor e , they are r Iot in-
cluded. A si n g l e low —li-i - i cu let (elevation 785.0) was as-
sumed opera ti ng th ri- _c -~i e~~t the evaluation l erio d. Diversions
be l ow the dam for irr i g a t i c r i , ari d the resulting return flow ’ ,
were not consid er -ed in the tnii ;cr ature anal ysis. Expected
reservoir releases for h~~1ro log ic years 194 1 and 1049 are
shown on Fi gure 1 . Reservoir temperature patterns were cal-
culated using a temperature pr ediction mathematical model
the res ul 1 1 4  i-soiie rin ~‘d t ti-t - n’, ar - c- sh iu -ir i Ofl i c iu t es ~? and 3.

0cc

a
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equa l to lice c c u i  i i br i  uni t en - pe rd to re and remain w i t h i n  a 4 F
range thi e u q i e - u t  t~ e i-U - n i l le reach - Dun rig Oc ’ -a Le r t~ r~- ag ~De c er : ber , the r e l e a s e  te m perat u re s w i l l  be hig h e r  th a n ash —

ent a i r  t i - c ’  ; e - r~ tures ~rc d , therefore , water t e m p e r a t u r e s  jj ] 1
decrease c c c I t i I  distance f rom the reservo i r .

Opt i ru n fishery t e -s p e ra  tures from Apri 1 through June in
the sub j ec t  60-mi le rea c h are i n  the 50_600 F range . As
F i~ ures 4 arid 5 show , mos t  of the  s u b  i e c t  60-mil e reac.n . ut i—
h u n g  ci s ing le , l o w - l e v e l  outlet , will be below t h s  onti-
fli U ll i t ecr-p€’ r at ur c r ar - (~r - . Vu l  t i - l e v e l  o u t l e t s  w i l l  L-c ‘ ce d e d  to
provid ” wa r — er res e rvo i r  r e l eas r - s  to Nt  t en c - p~- r a t c r e  require-
ments f e r the anad ru cc:cus f i shery  d u n  ri g t h e  spring -

Turb id I ty

A nur:ber of was te  sources  in the bas in  contr ibute to sed i-
merit and t u r L i d lt 1’ , i nc l ud ing  lc - ;5- ng o p e r a t i o n s ,  i i  r i n g  ai d ore
reduct i on  a c t i  v i tiN, 

* 
and s t r iw i r - t ed sand-and -gravel r : c - r a ti e r

In addi tior , ci - r’-’,ervo i r I r f  lc -~-i is sub u - c t  to tu rbid c- r Ii -

tions caus c J L~j h i gh , nutur ~ l runoff. The turbidity cau~ei Ly
these sour -i ’s will be ma intained by pool fluctuatio n s and ~ird
act ion  and is c/pr c ted to conti flue throughout most of the yen_ i r .
Settl i n g ch ar a cteristics of typical examples of turbid -.-sater
t ha t  is el ected to fill the reservoir are given in Fi gure 6.
The car -p h ’s f t n -,- in in Fi riure r- W ere  anal yzed under sni i es cr-rt
e o n d i t ior’~ I ’  a l a b e r u t e r y .  Thes e hi j h l y tu rb id  c . r - i i t i  i t 

—-~~~~~~~~~~- - - .—-- - - - -
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will adversely affect the steelhead parr-smo lt transfo nma tion~~,the process whereby the s teebhead changes from a botto m d~.ellen
to a fish-eating surface dweller. This process will be affected
in both the reservoir and the downstream river . Release o’ tur-
bid water dur ing the summer months will also affect the u t i i i t ~
of the South Umpqu a River for some recreation purposes.

Large str ear c flow s that occur duri n g floods t e r -d  to re - move
much of the f i  ne r-gr a i  ned s e d u c e r  Is tlr ci t settl e out ri t ir e S Sr- -d r -

bed d u r i r i  lc - w - f l o - i  I c - n ods . The e l i rn i  ration of t i s  l- ~~h i r~
ac t ion  during peak s t re a mf lows  as the resu lt of the pr-posed
re se rvo i r  can encoura ge sediment  accu m - u la t ion  ove r spa. -r 1 r - -j Leds
and a change i ri the ecology of the strea m sys tenc .

The Oregon D e p a r t r - e n t  of Envi  r c r c c c e n t a l  ( lou i t- ~ (U~ (3 ) as
established a program to co nt r ol turbidity from mary s -  uecc-s.
The logr~i ’ -j in dustry is to de vi -l ;4 , in cooperatio n wi t ’ U [9, a
p rO r j r u r i to ce - p b o ; o i n u  a c t i v i t y  deb r i s  ~ut of s t r e - i s s  ,

undi s tu rL E  d s Ire- a - - s i d e  v c -g e t a t i  ye cove r , and t r e r e b y n~~ ni ;r c ~ieresul t i  r u; v e i t e t a t i  y e  debr is and eroded -drt h in stre ar - ~-ir d-
and-g rave l  us e e ra t i  e r r s  m u st  sepa ’~a t e  the ir a c t i  y r  t i e s  from the
act iv e stN u i  ~~~~~ cy w a t e r - t i g h t  Lir- ro s at  all ti c-s . pr e .ote
ma x i m - i c c  r r - c i r c u l a t i e n , recycling , and reuse of process  wa te rs ,
and requir ’- clarification of re su l tir - 3 process waters that are
t o br re turned to t he s t ream to meet the s tr ednir turbidity sta r~-
and at t i c ’ oo int of di seh .~rgo P~~~ hu l ldi  !‘q ~r-d c a r  rc tcn ~ rco
:ct ivities r u s t  ~c- e- p waste ma terials out of public waters anc
p r e v e n t  l a t i - , - e ros ic r i  of cutbar i k and f i l ls .  Mining a c t i v i t i e s
and rvs ulti ng waste e f f l u e n t s  t r u s t  be separated from public
waters.

Eve n with the application of the best available sediment
control practices to logg ing, nrning , and ro a d-bui l d i n uc activi-
t i e s , natural sources of sediment will continue to contribute
si g n i f i c a n t  t u r b i d i t y  to the reservoir. Additional studies are

• needed to resolve this problem , which will require continuing
coopera t ive  e f f o r t -, among the Corps of Eng ineers and o t he r  Fed-
eral and State agencies.

D i ssolve d O~y~en

A disso1~ed oxygen analysis was conducted for the South
Urrpqua River bclo -.i Days C r e e k .  A m o t h e r a t i c a b  computer odd
w as used to s i m u l a te  di~~ o lve - d  oxyye ii IL - y e - IS  in the river

• system. The effects of municipal , i n d u s t r i a l , and agricultura l
wastes were cons idered in the analysis.

~/ Fess le r , J. L., an d H. H. Wagner , ~Some Morphological and
Biochemical Changes in Steelhead Trout During Parr-Smolt
Transforma tion ,’ Journal of Fish Research Board of Canada
26(11), November 1969 .

I



17

The total population in the basin served by municipal plants
i s abou t 36 ,400. A l ist of significant municipal waste sources
is included in Table 3. At the present time , mos t commun iti es
provide secondary treatme nt of the ir waste wa ters . The estima ted
overall trea tment e ff i c i ency for each of the p la nt s i s a t leas t
85 percent removal of BUD. Future levels of waste treatment for
municipalities will continue to be based on the present effluent
standards of 20 mg/b BOO and 20 mg/1 suspended solids during
periods of low streamfiow . During periods of high streamf 1o~i ath~ himum Of secondary treatment or equivalent control will be main-
taine d.

Industrial wastes in the basin are primarily from the l umber
and wood products industry , with some wastes from s ma l l  food-
processing operations. The most significant wastes frcrc c the wood
products industry are plywood glue wastes and log por -d o-ierf low s .
The treatnrent level for any new industries will be established by
the Department of Environmental Quality on the basis of stream
conditions and water uses to be protected. A nn ini m ur r of 85 per-
cent BOD removal w i l l  be required.

The major sour -ce of agricultural waste water is from irri ga -
tior m return f lo w . A l though re la t i ve l y  f e w acres arc- i r r i g a t ’ - d ,
the impact on So uth l~c c:o q uw R iver  di sso l  vi . d oxy r ; e r  le-i ’- l s  f r ’ -- th is
source is s i g n i f i c a n t .  Th e irri gated b a r d s  in teL U n - : - ç - u -u P i - ~e r
Basin , for the r cc ~St pur t , are l oc a t e d  inn nnarr u~i s t e  - os -J long toe -
ri ver - The mode- of w a t e r  ano l i  c a n icr is almost i - i t r ’- li c tc r c ri~ l~’r
i r r iga t ion ;  t h c - r t -~ u r e , nnost  of the return f l o w s  are s u b s u r t a c e  J ’id
are abbe to enter t r e water  pr ism of the r iver w i  t hoJ t ue rut i  ,n .
The ra tes of irrigation ri-turns are based on a r p l  i cation ra t~-s teat
reflect reasonable and efficient irrigat i on practices.

Waste load projections used in the di ssolved o/y’jen analysis
were developed for the years 19~0, 2000, and 2020, ba sed on popu-
lation and econo rnri c projections developed for the 1966 FWQA report.
Treatment to reduce the BUD in m un i c i pa l  and Industri a l wastes by
90 pe r c e n t  (a p p r o~ i r c a t e l y e q u a l to the State im; cle:crc ’n tat ion plan)
was assu c -ed - btr c - ic : c t r : n : I -e ra tur es predi c U d  by the t m ; e r a t - ure
mode l for the reservoir and river were used in the analysis.

Minimum flow requirements for the year 2020 to comp ly wi th
the dissolved oxygen standards for the South Umpqua River  were
computed for conditions without the project. The required flows
ari d t he- -~~~~

‘ ~r j 1 ~~~~ u~~u i L u~~le for r:~ - r. ti n y t Ie - ~-~irL: cnt s Jr ~L
prc ~ ei te-U Iii u~~~e -~ . r u L -  ~ r I Iic ~~I r e u L t i  01 tOe  ~- u u S u  ~- - - 1 - ~~ a
R i v e r , the reach where the dissolved oxygen standard is most
severel y viol ated , occurs between Rosebury and  tir e confluence of
the North arid Sou ft Umpqua R ivers  - The cri ti cal nnon th of the
year is September , w hen s trea m flows are at a mi iii mum dnd w a s t e
discharges are hi gh .

4

— - _ _ _ _ _ _ _ _ _ _ _ _  4
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TABLE 3

INV ENTOR Y OF M U N I C I  PAL A N D  I N N r S T R I A I .
WASTES SOURCES IN TI lE UM PQU A R I V}- R B A S I N

P o s s i b l e
R e c e i v i n g  S t - w i - r e d  E x i s t i n g

M u n i c i p a l  S t r e a m  P o p u l a U a n  T r e a t m e n t

C a n y o n v i l l e  South llmpq ua 1 , 200 Secondary
R i v e r  ( R . M .  ( t r i c k l i n u ;  f i l t t - r
1 1 1 . 5 - 5 1 . 3) and c h l o r i n a t i o n )

G l e n d a l e  Cow Creek ( R . M .  750 Seconda r y
1 1 1 . 5 — 4 7 . 3 — 4 1 . 0 )  ( t r I c k l i n g  f i l t e r

and chlorination)

R iddle Cow Creek (R.M. 1 ,100 Second .or’~’
1 1 1 . 5 — 4 7 . 3 — 1  .7) ( t r i c k l i n g  f i l t e r

and chlorination)

M y r t l e  Cre ek M y r t l e  Creek 2 , 700 Secondary
( R . M .  1 1 1 — 5 - 3 9 . 0 —  ( t r i c k l i n g  f i l t e r
0 . 2 )  and c h l o r i n a t i o n )

W i n s t o n  Sout h Umpq u a 2 , 350 Secondary
Kiver (R.M. (trickling fil t er
111.5-24 .5) and chlori nation)

Green S a n i t a r y  South Un ipq r ia  1,600 Secondar y
R i v e r  ( R . M .  ( 3 - c e l l  l a r ’ ~’n
111.5—17 .0) and chl orination)

North Rosebiirg South Unipqua 7 ,750 Secondar y

S a n i t a r y  D i s t r i c t  R i v e r ( R . M .  ( t r i c k l i n g  f i l t e r
1 1 1.5 — 9 . 8 )  and c h l o r i n a t i o n )

Rosehurg  South  U m p q ua  14 , 900 S e co n d a r y
R i v e r  ( R . M .  ( t r i c k l i n g  f i l t e r
1 1 1 . 5 — 7 . 8 )  and c h l o r i n a t i o n)

S u t he r l i n  D i t c h  to 2 , 000 Secondary
Calapo ova Rive r (tricklin g fi l t e r
(R ~~1 . l02 J ~— an (I  c h l o t - i n . r t  i~~n

’I

9.0-1.5)

Yonca lla Yonc a lla Creek 650 Secondary
( R . M .  4 8 .6 - 26 . 6-  ( t w o - ce l l  lagoon
2.8) and c h l o r i n a t i o n)

- - - •
~~

- -
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TABLE 3 (Cont.)

INVENTORY OF MUNICIPA L AND INDUSTRIAL
WASTES SOU RCES IN THE IJM PQUA RIVER BASIN

Po S SI b I e
Rece iv ing  Sewe red E x i s t i n g

M u n i c i p a l  S t rea m P o p u l a t i o n  Treatment

Drain Elk Creek 1 , 000 Secondary
( R . M . 4 8 . 6 - 2 5 .0 )  (trickling filter

and c h l o r i n a t i o n )

Reedspor t  Um p q u a  R i v e r  4 , 300 None
( R . M . 11 .0)

O a k l a n d  S u b s u rf a c e  850 S e p t i c  t ank ,
d r a i n f i e l d

Tn -C i ty Subsurface 2 ,000 S e p t i c  tank ,
d r a i n f i e ld

Gard i ner Subsurface- 500 Septic tank ,
dra i n f i e l d

I

- - — - - 
-

~~~~~~~~~~~~
-— _____
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TABLE 4

FLOW IN SOUTH UMPQUA RIVER BELOW RO SEBURG (CFS)
FOR THE YEAR 2020

e July A~~~ S~pt. OcL Nov .-M~~

Flow req uir ements
without Days Creek
Project 525 300 300 630 540 500

Na tura l f lo w
(1- i n-lU
low-f low year) 520 130 65 65 150 Over 5-30

Natural f low
(average year) 1 ,O40 270 130 130 310 Over  530

Flow requirements to comp ly with dissolved oxygen standards
criteria for conditions with a fully developed project are g~ v en
in Table 5 for three locations . The critica l reach of tne Scu:h
Unipqua River remains between Roseburg and the confluence with the
North Umpqua .

TABLE 5

FLOW RLQ UIREM [NTS WITH DAYS CREEK PROJECT FULLY DEVELOPED (CFS)
FOR THE YEAR 2020

Loca t ion  J an . -June July-Au9 . Sept . Oct. Nov . Dec.

So. Umpqua
below Rose-burg 600 300 550 750 650 630

So. Umpqua
above Cow Creek 50 50 100 100 60 50

Cow Creek at mouth 50 50 160 140 85 80

A comparison between the required flows given in T a b l e  5 and
the available flows unde r Project Plan Ii of the September 1969
Operatio n Study is given in Figure 7 for the South Umpqua River
below Roseburg . As indicated by figure 7, October is the crit i cal

-— - - ____ 4
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FI gure 7 — South  U mpqua  R i v e r  S t r e a n n f l o w  Below R o s t - b u r g
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mon th of the ~ 
- d ’  0 ’  t~ # .- oni -i month w hen  the di sso l  v~ d o~ -~‘-~ -n

standard is r-~~ 1 i ~ l, t - ~ t met. J u r i r :  Oc teh— er , the t ’-r-~-era—
ture ot  the wate r r~ l e a s e - i  f i ~~

- - the re~~- r vO fl i s  hi~ ner th in J-e
equil iii ui~

- t i  -~~erdL~rc- . Sue!: -J condi ti er caus es t O t -  s f r e ~--
t e n pe r a t ure te Jec rc - i - ,e- t r ~ J the d i s s o l v e - i  ox 1- ; e r :  s u t u r ut i o r i  Iei~ 1
tc iner t a~r - t ee - jt’’r j f l o-, i -e  - J c - - - ’  s t  r I - ,~rS . j

~ -cay,e- the d i s s o l v ’ - d
0 y - 4 ’ - fl S tar -~e r-J is ~ - rCen tu O- o~ t~-e SO turu t Or I c: ve  1 , the
s t a r ; : u r J  !1~~ t - C  i i  ~ e ’  ~ j w r 5 t r e - um d~ rect ion d u n n :  th is  time of
year. Th~ disso1 ~-~ J e~~ -~en s t i r d a r d  c r 1  ~t - rio v: fo r  the t e n t , - cj t
October  is ~5 ~ere~ ’ t of the sa tu r -a t iun le~ el . At th is  d i s s o l v e d
o~~ -~erì level , t e e  r u  t -u ra 1 reaera ti on rate would  be v e r y  1 ov: - C e n—
seauen t lv  , ad di t i e na l  ~~~ wou ld b e re e c ed  in the  ~- uuth Jm-pnuu
R i ve r tc - assimi l at e wa st ’.- d i s c ’ : u r O e s  w r r i l e  complying w i th  tr e d i s -
so lved  o~ -~- :  ‘ 5 t a n J a r  i ru r  t f — t -  r iv e r .  The de f i c iency  It f l e w
shown in E j e u r i - 7 f e  the rn~~nth  of October could be e l im ina ted  by
an adjust :- c i t  in the r-  ~e r v-s i r oc era ti on sche dja le w i h t  add i -
ti t e a l  storage fo r  f l u -.-t au — ~rr:e ntat ion purposes .

The months of Jul y and August  are less c r i t i ca l  than October.
Dun n j  Jul y and I~u r J J S  t the- dissolved oxygen standard is 90 serc ent
of sat or - a tic r l r : s t c - a -J of the JE percent required during the rest
of the ye t r fo~ sa lm j r i d f I ~h e , in their spawni ny, hatch ing , a n d
fry stages . Also , the stream temperature below the reservoir w i ll
be lower than the eq u i l i b r ium temperature , causing the reverse of
the October situatio n -

The dissolved ox~qen concentrations in both the epi l imn i on
and hypol ircni on regions of the reservoir would remain above ac-
ceptable levels during the entir e year. M ar o ina l nutrient con-
centrations in the in flow would limit the severi ty of algal blooms
that could cause dissolved oxygen deficiencies in late suniiier.

WATER QUALITY BENEFITS

Determinatio n of potential project benefi ts for wate r quality
control is based on the assumption that waste treatment and con-
tro l facilities will be provided as necessary to maintain water
quality standards . Benefits can be assigned to the project for
wa ter quality contro l equal to the cost of the least expensive
alternatives for m eeti no the wat er quality standards likely to
f -  r ’ - ~~ 1 ’ - - r - r t - ’i in ~l - r ~~- 1 ’ - ( (  at  ~hc pr rii ’- t. A ssi ei- rhH t - n ’ ~~--

f i t s , then , are the savin gs to the locale (cos ts for€’qonc) and
are equa l to the cos t of the incremental treatment needed to
maintain standards above and  beyond those costs associated w i t h
present imp l ementat ion-i plans . These benefits are based on the
project maintain ing the mini mum flows g ive n i i i  Table b .



—

If t i e  ~ i~ s C r P r o ~ t - e t  is rot di s - i - l i p i d , ~~~~~~ c i t i e s  of
Roer b u ’- : a t - ; ~ r n s t - n  - ; 1 l1 l r k y be r e q u i r e d  to c c n s t r s c ~ i ;d i ’
t i o r u l  ,- i t -r q u i l i  ty control l a c i l i l i t -  for t 5eir m u n i c i p a l  o r - :
I ndu s tri a l -,- t - ,t - . T i e  a d d i t t o n a l  ! i c i l r t l i s  w c ; u l a  he t o n  con-
trol a t -  v i i i  S t i t i  ic - i - i - r n e - n t i t i o r  ; - l a n  of  u p p r c x i : r - t ’ - l i  Jh
per : e r . t  r i :  . a l  ‘ O L D,  - i t  ni - e- e a r - j  to r :ee t  t i e  w a r  r q~~iIi t y
S td ! Li c is c t  it  ~~1 or  t r e  ~u h One 5 5 1  i i:r . A l  t e r r a t i-v
Con s i t i r - r ed  ‘ c r - t i  t - dc i  c r i tn o l  O r ’ -  i d -v arier--i c-i C f t  r e at: : -r t ,
la r : : d i s p o s a l , h~ J r r q  c nds to  be used dur ir :j e r i o d s  t i  ,-i

r i v i - r  t i e - , 5!~~~ i a s i r j i c - - s u r q - e ’ e  r r - se rv lr f r  f l w  u u ; - e r a t iu r : .

Addi t i  :01 can t  r :-1 of  u l t i  c u l t u r a l  i- laS ti v 11 a i so  be r ‘ .  - i i  d
in f lu t~~t C e  to  - t i . ,- :a t e r  quality sta r:car d s i f  t O ’  Da ,s L rt -
1 r ~ i - c r  is , cUr s ’’ j : t c d .  Tue a l  - e n ives wur i t  - i ~e rt -u
t he  Jet~ - r : : i r O t i -  uf bc- r e t  i t s  f : r  con t r o l  of u g r ic u l t ~~~fl ~.a su
d sirq l -:  ‘ : - s ~- r e5e r - i~~1r f o r  f i t - - i  du qre r t a t i o r t , 0 1  5 0  co lle-
ti on o r  ‘j  - - r -  a I r r ’ i ga t i o r : re f ur - n 1 eus . r r 1 us e r  r i  t a - c
flei- ~s e r  S t l t j i e  r i o  onl y s i i n i f i c i n t  un r i cu l  t s r  a T  : - u s L c  Sour ’s .
ii : tee - ~ r i a .

It ,  t i C  ar ia T ysi S o f  Le ’~e f i t  ~ I c us t ee  ~iuo l i t  - ~ er  S r  1 :: - r  ic-
I; al , ii d~ s ’ n ia 1 , a r - i  a ;  ic i l  r 1 - - - i t  - co ns ie -  I - i  -aS 5 - ,,
it t o  rr I - i  - , i U c i  CC  0 c-n - - ‘ - ri - u i  Ce : Ui n o  - - I t a 1 r i - a  Si
re qu ir i i i l -  as - . - r i a t i o n  t i - i  t e e  c c - r - i t r e l of - - u r i c i : - s l  a u  i r e - i s -
tr ial  and a j r i c u T t  ~r a1  ~- i5to s ,  o r e  res e r- i  in  -laS aSS -a :- - : to re vi se
w a t e r  fcc b a t r i  ree U~~. T i -  costs of the al t~ r r u ti i s  df lU cue Lir :j-
t i e r s of a l  t e r r u t i v e s  O r e  s i -in in T a b l e  ~~~.

T he- m ust  co s t ly cc: ’ L i r : a t i o r: of H t - r n a t i v e s , as s f : c - ,- ir: in
Table- ~~- , j 5  la r ~ d i s ;  - l i  o~ : u r ic i p -a l  arid i r :j :j ~ ; rj a l u - u s f s tai t e
co llect Ion and  u e - r a t  en f ai jri cal t u n a  1 was te  V u  t e n ,  he ro t  a l
cost of tO is cotet i r u t t i e r :  is es t ima ted to be $80 ,000 ar n au l i y -

B e -r i -f its ac t  uing f r o i t contro l  of i is i n ic ipal  arid i r i - ~- us t n ia1
Wa stes a r t -  c u r - l i ’  roe to be r ual to t i t -  cos t  O t  la nd u isp s a l
f : n  0 - i f - - j r  ~j r~i ,,: r i s t ur : . These t e n t - f i t s  f~~v -  been t - S t l r J U - U  if
$ 4 0 ,000 a’ r~~a l l y .  f~~r n ’ i t s  ass i ’ : r ’ oL - le- to the c e r r t r e ’ l a t  agr i c u l -
tural Wa S tes a r t -  cons i der -ed to be euua I to the c o s t  01 c o l l ec t i  nq
an d aera t I n y  aq r l e o  1 turd 1 w a ste s. As i r d i  ca ted U- i  1 sblt 0 , t he
benefits hive beet e s t i m a t e d  at $35 ,000 an nu a lly.

Wa ter quality control in the Uiripqua River  Bas i n  wou ld  e n f o r c e
w dt en q u a l i t y f r a ll ec - coc j n i ; i d u - i t - : r  u e S .  lie - : c - i ’ i - - n  o ’ :d oc i d -
r u ~io u~ r i ~~ t i  p r c u ,  U n  .~~ 1o La tL~ I;aJ ur Odtsr ~~~enhancement. The beneficiaries of the water quality control in-
clude- residents of the ba sin , recreationists froill the  surrounding
and di s tant areas, as well as sport and coirtue rcial fish enri ren in
the basin , Columbia River , and Pacific Ocean.

1’

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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I
, UN ILD S I  A ITS

f DEPA RTMLNT or THE I NTERIOR
-: I I O Ut ,  A L  ~ A ’ )  I )) P O LL i - - N  C0NT I4OL A D M IN I S T I 4A T IO N

‘~~ N O -  T ’ I W I  ,T r4I G ION

May 15 , 1967

~~~. i t .  ‘
~

‘
~~ h - : - ., Ci - f

ii, - , - r n~:-~ U vu ion
S. A r m  j i m : )  it -er District , P o r t l a n d

Corps  01 1:nlt necrs

~~di~ P u  ttock i i o c k
Port l U t  i ) ) f l ’ i ) T l  972u5

Dear  t t r .  W i l c o x :

‘i ’ t t l S  i s  in r t ’ ; p o n : i -  t o  Mr . lk’idr l ’ s r e q u e s t  in conn ec t ion

~~ t i  l impq u u  i’ r- j - ct aking for i-iu~ w a t e r  suppl y and w ,te er
q u a l  i it ,- c - n t r o  1 b e n - i  i i :  ( ompu t ed  on a 100— y e ar  p ro j ec t  i i  Ic
b,i~ i r ; . Our r - p o r t  on Umpqtia P r oj e c t  dated September IS lini shows
benefits on a 5O-yc~ir b - t ~~is but omits the 100-year anal y s i s.

A cu rlIn g to our compu tat ions which utilize least—cost
ai r  ~ - ru -u 1 cc si u~;1e—piir posc s tora~ c- as a measu re  of v a l u e , the
) l f l h ) i 1 , L i  ‘t~~I W . i t u ~~ supply bene fit on a 100—year basi s Is $190 , 400
and t h e  ann ua ~ q u a l i t y  c o n t r o l  b e n e f i t  is $524 ,200. Both of
ti)(- SC I u 5 i u r e s  re- f ect cap i t , t l  cos ts  amort ized at 3 . 1 2 5  percent
and inc lude annual 0&M expen ses.

jf we can be of f u r t h e r  a s s i s t ance  in the ma t t e r  of M &1
wate r  supp ly and water quality control benefits app licable to
Tiller and Ga lesvi lle Reservoir Projects in Umpqua Basin , ple ase
le t us know .

W. W. Towne , Direc tor
Columbia River Ba8in Project



WATER SUPPLY AND WATER QUALITY CONT RO l. STU DY

T i L L E R  A N D  G A L E S V I L L } -  P R O J E C T S

I T M ! Q U \  R I V E R  B A S I N , O R I - C O N

An i n V t t S t i g 1 l t i O f l  de fining prest-nt and potential wu t e’r needs
f o r  m u n i c i pa l  and industrial (MM ) supp ly and s t r € - a m  f low needs
f o r  m a i n t e n a n c e  o~ water qualit y i n  (I mp q u a R i v e r  B a s i n  has been
mad e . A ne-~ - d f ur i d d i t  i ona l  s o u r c e  d e v e- lo p o a n t  fo r  M&I supp l y
a nd fo r  s t o r a g e  f o r  r e g u l a t i o n  of s t r e a m  f l o w  for w a t e r  q u a l i t y
c o n t r o l  i s  r e v e a l e d .  F u t u r e  w a t e r  requirements and quality
projections ar C based on economic , demograp hic , and enginee 1ing
st udies.

P r e p a r e d  a t  t h e  R & - q u c s t  o f  t h e

U. S. Ar my Eng in eer District , Portland
Corps of Engineers , Po r t l and , Oregon

B y  t h e

U.  S. Department of the I n t e r i o r
Federa l  Water P o l l u t i o n  Control  A d m i n i s t r a t i o n

Nor thwes t  Reg ion , Por t l and , Oregon

September 1966
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I . I NTRODUCT I ON
A . R E QI’ES ’1 A N I )  A t  1110K I I ’ m ’

l l t & -  r m - ( J ) t m - s t  f o r  l i i i  s i nv e s t  m g . m t  i o n  was made b y tire LI . S. Army
i t  r us o 1 LII I ;  l i t t e r s  , D o t  l a nd  Di st  r i I , Po r t  l and  , Oregon , i n  a

i ’_ - t  [ m r  d a t  e d  May 2 5 , 1 ~165

Au I imo r  I t y  t a r  t i mt - i l iv e S  I i gal  ion is: ( 1)  t h e  M e m o r an d u m  of
Ag reement , dat ed t.o v em !mt er 4, 1 ~) 5 H , h u t w e e n i  I l i e  I ) e p u i r t m c n t s  of t i re
Arm s- and l ieu I t t , L d ) i t  i t  i r n i , ar i d  We I t a r t - , r m - I a t  i vy  t o  t h e  W a t e r
Sup i) I y Ac t o f  1958 , - m - - an m ut - r i d t -d  (4 1 I’ . S. C . ‘39Db ) ; and (2) the
Iedcra I Water Do! lii h unt ( min I. ro I Am I , as amende d (33  ft .S .C. 466
!:L ~~~~~~~~~~~~~ •

B . P I P  J’D SF~ A N D  St OPE

H i t ’  p i i r J u t s t -  at  t h i s  n t -po r t  i s  I i i  dt- 1 nit- [lit- nit-t d for and t i r e
va lo t- of St  ar C e - 1 o r  n n u n  i c - i p)~m 1 a r id  i u d u u s  t r i a l  w a t e r  SI I P I )  I y and I or
w a t e r  q u a l i t ~ - c o r i t r i l i i i  [itt- I i  i I t - r a r i d  ( 5 u l e s v i  l i t -  p r o j e c t s , c u r-
rent  l v  i r i - d - r  s tid y b y t i m e  I t . S. A r n m nv Corps  of  En g i n e e r s .

The s t  ) I d v  area con s i t i e r ed  i s  t i m e  I l m p q n i a  K i ve r  H as i n , bu t
p a r t  ic i r  ia r  at t en t  i o n  h i s  been g i v e n  I t )  t i m e  s e rv i  cc- areas and s t ream
r e-a c i te s of t h e  South  I l nni pqua , Cow Creek , and tire main stem tfmpqua
t h at  coo Id be i n t  lu en c ed  b y storage r e l ea se s  from the Ti!  I e r  or
( ; a l e - s v i l l e  s i te s

!‘ro je ctions of f u t u r e  waste loads , water quality, and water
- use have been d e v e l o p e d  b r  1980, 2000 , and 2020 , bu sed on the

resource  p o t e n t i a l  e) f Doug las  C o u n t y ,  w h i c h  a l m o s t  c o i n c i d es  w i t l r
ti re boundaries of ti re ( ln npqua ilas in .  Dir 1 i  used I n  the e v a l u a t i o n
of f l o w  r e q u i r e m e n t s  is  t a k e n  f rom t h€- Oregon Coast  comprehens ive
s t u d i e s  be ing  c o n d u c t e d  b y tire Federa l W a t e r Pollution Control

• A dministration.

C . ACKNOWLE DCMENTS

Information fo r  t i n s report was provided by o f f i c i a l s  of tire
comm unities and water districts studied , the Oregon Wa ter Corpora-
tion , Doug las County Department ob Water Resources , Oregon S ta te
Hoa rd of hea l t h , Oregon S tat e W at er Reso u rces Boa rd , the Oregon
State Sanitary Authority, ti re Oregon State Came Coimnission , tire
O regon S ta te Fi si r Commiss i on , ti re U. S. Bureau of Sport Fisheri es
and Wi ld l i f e , and tire J •  S. Army Corps of Eng ineers , Por t land
D i s t r i c t  office. ‘lire assistance of iirese individuals is gratefull y
ack n owled ged . The use of information contained in the bibliograp hy
is also acknow l ed ged .

p



II. SUMMARY of Findings and Conclu sions

A , 2I MMAP’ n 1) 1- I i  N I ) !

I i  I 1 *  - n - m n-~ - , m i~ uv i lie mm I t  i p i e’—p urpost- r i - a -  r vu  i r
- je t I s , 

~ ~ 
- i 1t  t - ( ‘ t i  - t i t  - 

- S . -\ f l li\  i t t  rps I mu  iC I ; , ‘ i n  t-

I t u  i t  i d  i i i  i i -  u u i p i ~ - P i - V - - r N -ms iii in Si l l t I w t ’ s  I . e - r u n  i n  e , - i  - - Rot ii
p ro  p 1 i i i  b u t t  e l  in , .tii d w I. t 1 Se- r v .  - , t l i e  : ; c i  t i  d r m p q u  i - i  u h i ~~is i n n
m ud downi~~t ri-ant m .mini StCIU lu i tt l U l  R i  ve ’ r m l  e I S  . Pro j m - ~ I p u r l u - ; t - s
‘ C  i i i . a t t n  l t I er t ! t1  a r t -  I loot 1  c o i r t  n - i l , fl h ti n i .  i p a l  m i i i  i n ~~I~~st  n i l  w a t e r

n u p l m i y , i r r i N i t  i o n , I i s h r  and  w i  I d l j f t -  c n t h i a n i u t ’ i u m - u i t  , w,m t t - r 1 - i , m l i t - ,
- i n  r - o  1 , rt -c re-a t ion , ,nid powi- r c m-i t t -  r at l o t ,

‘ l i e  N i l  I u i p q L i m R i ’~’t ’r  h a s  ~i drai ii ~~e a r t - u i  Ut I , 7 H 1 1 s q uar e
nil i t - ’. , i H t I  10 i \- t - r - i>;m i n i j r u , i J  r u i n t f  I - i t  ,niontnl 2 . 1) m i l l  i o n  , m c r t  — t e i - t
I n t  i c a l  i t ~ i n n  ~~i i u t l n  i~ i t ~ u i  R i v e r  n ea r  -~i~ i - N u r g  on a a n t - — i n — i c - r i

-
- - - m n  r e-~ or r u n t  t -  I r e - qi t-il v s H i  — c 1 s , occur u i r i g  i nn A u u y i  n u t  and
- t - p t e ’ m t i i - i - r .  C u r  q u a !  i i v  - - i n - t r ig illume - s ot s ic in t lows is - i d  r i n r i e - n t u l
to - - i  of t lt -  So ni t u :- t q t i m f i r  ,inadronni onn s 1 i s i r l l i e ’  a r id  r e i re~m t  i o n .
I i i - ,~~o I v m d , t x - ; i - l t t i  t a t  n i t  i- nit; d u r i n g  t i m -  , lti u it- r ar id  c u r l y  tu i l I

i t  -i rt q pt<! N’ 5 t i C /  I t lr 
~
‘. i i  u-Is r - i t n p i r n p  I r on in s t - v ( ~ t i i  d i e s  to

e t - r a l we’ e-~ s , intl t - I t , i m i - r a t  - r e ’ s  m m v i  ave-raged 7 5 I - , W i  i i i  f l i d x i i u u ul )S

- - - - - n HI i~~l

I , ‘h o t  a! poInt  i . i t i  on of Dtitig 1 . 1  Ct~ un it y  iii 1960 was 68, 500 .
(
~vt’r tWo— I i i i  rds  of t h e  [ i t - i l  p o p i m  I i t  ion  (- ‘m 7 ,1)11(1) resid ed in tine
N ot i N  i ’mpq tia h is i n n — — a b o u t 35 ,000 of wh om Ii veel in t h e  R o s eb i i r g

rvr ( e m r (- i , l i i i -  t-o i init v ’ s I irl; e-st po p m i l m t i t i n r  center. Future
i-C onomi W rowt h i in t h e  l lmp qu .m has n u n , t i e p m - n n t i e ’ n t  on f o r e - s t  p r o d u c t s
i nrdust r ies and food pr ot ess ing , i s  expect i -if to o ccur primaril y in
I ~ - R t r s i -  i t i  rg area .  Huts i it popti  l i t  Ion i s  expe c t e d  to Inc  rease to

001) by 1981), t o l i l t ,0( ) ( )  l y  ‘( 10 (1 , and t o 132 ,00() by 202 0 . The
H o s t ’ b n i r g  s i r  v i  t t- a r e - i  i ~ pro ec t e d  t o cofl 1 a i n  •ibou t 9() ,000 persons
~

2

~— ——.-——-.~ - ‘- —



A . n i - s t - n i t r n i i l n n m  i pa I a r i d  i nndims t n i l  w ater use- is iho c i t
1 1 . 1) no r h i  h~ m n n g i l l i m I t s  i~~ ’ t I , i \ —  ( rirg d )  ; ove r ( ( 1  p e r c e n t  of t ime- b e- ri nd

i n  i n  t i R -  C t t t t - i t i i n 1  ire-a . Stir l - nt- wu it -r is t I n e - pr i n niut ry sn,iirc l- ninth —
w i t h  r r i - - i t  n i n e - t n t , n s m l  n ; u i  t a b l e -  qi m I  i t  v f o r  N I  use.

i - t n t  t i n t ’  N,- , I d - u t , n n d s  a n t -  pro Cc t t - d  t o  m e 22 , ?t) ,uid A (t mgd h ot
l I H I I , 2 0 ( H ) , ~ r r d  20 ,’P , r e spe ct r ye N . i- ’tit ii rc n eeds a re  c or K  c - f l t  r a t e d
i i i  t i m e  So i i i  I nnp (~ni , t h i s  i n  W1K’ re , is i d e  I rum Rosebu rg anti My r I h e

cr c- c- k , e x i s t  i n r g  s ip p i i c - s  w i l l  not un i t -c t  pro j e e t t - c  d e r i u m r t d s .

5. b ) u v e r s  i oiiu r~ uses  of s I r e a r m  w al e  rs in  tine-  llmpqua h3 as in n ,
t n t  add i L i o n  to M ’ ~ i w a t e r  supp l y , are- irri gation , mining, arid
power g e n i e - r u n t  i o n .  I r is h r e an n i usc- s ar e -  I l ie  ar adromocns  I i  si ie - ry  , re-S i —

cI t-nt i s i t e -rv , wa te - r — c o n n t a c t and sLr e -a r i i s ide -  r e c r e a t i o n . ‘l’ h i e  S o u t h
I mpqua  has art m u m  m I c-sc a p e- nnn eni t  o f  aboir  t 10 , 1)00 sal  morn ar i d S t e - c- I —

i n c - a d — — l e s s  I I  mar l  h i m I I  t i e -  an iad  romou S I i s in  popu h i t  ion  i _ i f time - Nor t in
I ‘ r n n p qm m . R e c  rca l i o n  n • i  1 u s e  i s  in t l ense-  , p a r t  leer Ian I y on t l ie st  r e t  cl i
o f  I I r e -  Sot i t  i n  I mpqn i  m t m a t meanders tin roug h t l ie  R o s e b n i r g  a rea .

6. Nun ii i pal arid i r tdu s  t r i a l  was te -  su et re - c -s  I n  t I r e  l tmpqu a
R~uS i i i  a re  spread I h i r o u g imou I time South ltmpqtia reg ion and t i r e  Ruse—
bu rg area .  ‘I ’o t a l  raw was te  p ro duc t ion  in  South t !mpqua sub basin
i n  1965 was about 37 ,00() popul ation equivalents (PE), wi tl r over
85 peru c m l  of t i m e -  t o t a l  produced i ii time Roseburg area. After
t r ea tment , t i r e s e  was t e s  were discharged  to streams of the basin
w i t h  a t o t a l  oxyge mi  demand of 5 , 900 PE , a r educ t i on  in b i o — c i r e m i c a l
oxygen demand (If0I)) of abou t 84 percent

A l t e r  a d e q u a t e -  t r e - a t m c n t — — w h r l c l m , fo r des ig n pu rposes , was
selected to be at l e a s t  85 per cc- n t  r e d u c t i o n  of HOD——future
waste loads are expecte d to  i nc r ea se t o  a maxinrum of about
4 1 ,500 I’E b y tIme year 2000. Inc reased t reatment efficiencies
L u ahoul 90 p t - r c c i i t  1300 r e- imrova l arc expected to mainta in  th is
h-vt I ti n rough 2020.

p



( ( ( N C  1, 1 5  ION S

Min i i i - i pa I and i ntdi m .s t r i . i  I wa I e-r n l , - u n ; n n i t i n ;  wi I I -xi m m d  time
rt I i - i t -  I t -  s n i p p  I v  a t  var-u i ug t i t n t -  i n t l  j i l ; i c - t ’ m ; l i i i  g u m  i t  t h e ’  s i  - i t t  v
pm i m o d  . / 

Dv t h i -  i - m i a I I i i  S t  ud V N-ri od — ~i n i e n n u i - m 1 (hr - ml t 0it
s t a r m g i -— I I o n  p r op o s ed  m l  h e r  t i n  C - i  f m’s -u n IN - Rcu ;c-r v oi n t )t 2 , t t , ( i

‘ i c r — f t -  t t o  v i m - l i _ i  7 .1 ,  ~i gmh of s i n p p  I e - n n e - n i t . m  I : ; n m p p  i v  ( _ J m m  I
cc 1t ~ m - n ’ u l ’ e r m w m  I I  he r e - q i n  m i t - - I  t o  : I i m - t - t  t l ie  4 m ~i~~tl l - u n ; m n m n i  . Abo u t  ~

p m - n t  t - n n l  o f  t i e  t i n t ~‘ n  1 1  h i -  i n n  t t ~ Rost — i- r g t t - r - i i t  t i n c - -i wh e- r-
- m  r t  Ii I - u p q m i  - i  pp 1 v I s t x  ‘ -

~~ 
t c m l  t o  a c t  t m -  d e - m n - i n i d  . F i r s t

i _ - a  t t r r  st m r g - m -  w i l l  -i i - i n n  , r t - m i t  l i t  I h u m -  m l  - t a u t - - i - i t  p r oj e
I t  i t i l l  (1 - 1 7 5

2 . 1 l i e  a n t m i c i a  1 v _ i l - - i -  - ‘ I  a t t n t  a g e -  i n n  1 u I l i - u  o n  i l  I S V  i i  ii -
P1 - t  u - - n r  f i r  N - .! w, i ue’ r snnpp l; i s  i-S t  m u t t  t i  to  -c ’ 2 2 0 , - i t n i ) _ i -~~s m ~~I
t i n  h m - , i u ; t — c  ,m s t s m u i g ! t - —p m nrp osm - a l t m ’ r u n , m i  i ie - st ir - ige - t t s t  S m l s m l t i ; u e - I
a -t t O — -, - , - m r  h m s  i t  - m l  1 . 1 2 5  p m - n  - n i  I i n i t c - r e - S t

3 .  N i  , m u n i t n n n  1fl) u i _ i n t l  m t t t  u - m t  i on s  o 7 t u g / I  u t t n s t  i t -  : i , u i n t a j n m e - d
- —  - - ‘ i r - m r t , u u m d  n i  t i S -  t i n  un np qn .i t o  p r o  I c - c  I m u d  e n d  m i n t  m -  t i m e -

a u , m ua d rtim o tms I i s h  r im s. S i t u  i O n n t  r i m !  o f  t i - r o pe r i n u r m ’  (Se’-

i i  Y I N — I ) , is r m ’ c o n r n m - n d e d  by tine- f m s l u m ’ r ; -  i gi _ -n u j m - u - , f i s h  w i l l
- a n a l  - g ,  f m - t i l i n g ,  m in d  sp a w n i n t i ’ , i n  n i m o s t  r i - ac he-s  of  t h e  ni;er

I’ m . u ’ t - ~ u i t  t i -  V t  er . C m  t i n  I m - n i m p - r u t  a r m -  c o n t r o l , m n i a d r t i u - i t - n -  f i a t
i n m i t f u t  t i n t  i s  - x j t m ’ u t - d  to hi -  m o r e -  t h a n  t o u r  t n t - i t - S  p r m ’ i ~m - i t  p r o —

c h i c  I t

C - r Cl - - m I m t ‘_ - d i m r I nt ~ -, I OW I low per  I ot I s  l u m  - i r a  I n iow t i m a - I

- 
~ i ,  vi’ oh i -  I n  vt - u ;  t or I hi- N c t i t_ h i n u i p q n i , i  ~~I 

- j - r . I c f l t i~
y [ i t i o n i s

t i  m ~ i u g  p r i s m - n i l  m m d  p r - o  j t - t . - l ed w a s t e  Io;i d ii n g:, s i m o w  t i n n t  I m v  2 0 1 ) 1 )
Di m I - - m- ls aia - I-c c-Xpe c ted I o d rop  he l o w  3 fig !  i inn t i m e -  rnmonit (is of
A i i ~- - - t and St-p lemb e - r , c - v t - m m  m i  i cr  wastes in a v e  r e c c - i v e - ( i  ;edeq nm ate
t i m - i t  n i e i n i t

‘n . ‘ blu e-re- is amt i tinned j ul Ic  need f o r  ant a n n u m  I d r u m  f t  — o n — s t o r a g e
1 i - t m  I i  1 1 c r  or (;a l c s v i  1 Ic - R es e r v o i r s  of l h , 000 a cr e -—fe e - I to pro—
vitO ,- - m n nin irnr um averumge- t low of 19 1) cfs for i oni trof of 1)1) in t h e

i _ i 1  I ms of fit l y , A u g u s t  , S t p t  ember and October. ,-\fte- r adequate
r e t t  r I e  it of m I I waste-s . a draft— wi—st orum ge of 51 ,000 me r e - — f e e - I

wi 1 i’ ne ed ed to del iv m -r ;i minim u m flow in Som it lr L ’mpq nm a below
R o s . - i m n m r g  o t  14( 1 c Is f o r  l i i i  s c o n t r o l  t it r o u g im t i r e -  same- f oci r c n i l  i —

c i i  t m - n i t  h i s  Dy t Ir e v t -a r  2000 . Was t e  l oads m i t  e r  2000 arc expect - d

1/ Airnual draft—on—storage is the sum of incremental excesses of
needed releases over inflows during a climatic year (April to
April).
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I i )  r e m a i n  f a i r l y c o n s t a n t , due to increased t r e a t me n t  e f f i c i e n c y ;
t her e- tor t - , rio a d d i t i o n a l s torage requirem en ts  ar e a n t i c i pat e d
t h r o c n g l i  2 (12)) .

6 .  T eni rp c- rattir c e nhancement can be accomp l i shed  in t I re S o c i t i r
u n m pq t n a  w i t h  I l ows fro in m tir e Tiller project. To meet fishery

r e q u i r e m en ts , i low releases from Tiller Reservoir rang ing from
1 ,2(1)) to 1 ,-’mO () i fs would be required to maintain temperatures of
l e s s  t h m a n  /1 )  I .

7 .  S t a r u g e -  r e l e a s e s  [rum b i l l e r  or Ca l e s v il  le R e s e r v o i r s  f o r
watt r q emml itv comttr o l would be-ne -I ii a p o t e n n i i a l  p op u l a t i o n  01
120 ,000 persons mt-siding along 50—60 miles of S o u t i m  L !mpqu . t  R i v e r

au t h w o u l d  runa i ri t a i n i conditio n s suitab l e- for f i s h ing  ar id  o i l i e r
r e - c r c - a t j t i i i ~t l  u se’s of t Im e -  river. W h im c o nt r o l  of  1)0 , an i m a l  amiad —
romo cms I I sI  spawn l ug  cm i i  be m a i n t a i n e d  i n  nu m b e r s  upward of 10 ,000 .
i-Ic-  l e -ase-s f o r  t t m l u I ) t -  r a t u m r c  c o n t r o l W Ol i Id lie rease t I m e - s e  n i u mi rh e rs  t t i

an c- s t  l i t t l e - c l  46 , 00() a n n u a l  l v .

8. ‘bit t- h u r ~~- i its derived [ruin f low reg u ml ui tiort [or water
q cuu i l m L v  control i n i t h e  S o u t h  t innr pqc i m R i v e r  arc i io t im ta rrg i h lm’ and
Intl anig ible amid wou ld ace-rite at Icr art a d e q u a t e -  d eg r e e  of waste-
treatme nnt i - i s  l i e - c - n  p r o v ide d  at all major waste sources. ‘line-
n i p a r  i a n  owne r s , d o w n i s t  re -an t  Water ni se-rs , and th e- pop imlat horn of t lie’
smur rot m nidi m n g are- a wou ld he time major re e - i p ie- nits of l i i i -  i- cu e- f its
if t h u  u; con it ro I . As i n c i t e -  t i c  I a r i e s  are- w i d e -  spread lii rotmg lt o in t I - i n n p q n n a

K m  vcu r Has j r- n am id  t i - c  St at e - of Oregon , tine- t r s t  I t i  p r o v i d e -  q cna l it v

c o n u t r o b  r t - g m n l a t  ion in I i  1 1 c r  or C , m l e ’ s v i  l i e  R e s e r v o i r s  w o u l d  -c-
n u n — r e ’  h u h  i n  rsah It ’

9. T I e  us I of  p rov  idling f low r t- gn m I ~i t ion  t n i  a s nig h t ’  — p u  rposc-
has i s i s  cons Ide ’  re-d I t )  he- a r e- ason ab be- nme - uu s mn r e -  of  I l i e  v i  IcR - o t  l i i i -
wid e -spre-ad  quail Iv c o m m t  ro I ( m e - n e - f i t s. hi rse -d on l e a s t  — c o s t  s i n g l e ’ —
pi n rpose sI or , i  ge t i t S t S i i i  Sou m I ii  i tmpqcm a Has i n  , I li e - mn t n t  mcmiii va lime- a t
t i n e -  i -i - net i t  u t s s i g m m m i m l e ’  t o  ~in n anm ii cma l dr a f t—on i—st o r ige- of 51 , 001)

ac r e- — I  c - c t i n  Ti 1 1  e r  m i n d / o r  Ca I e -svi  l I e -  R e - s e r v o  i r s  is ~t r 4 ( (  ,000 or
ab ot i  t $1 2 . 50 p c - i  mc r i- — foot

I t ) . Ti me- v a l u e  o f t h e  wat er qutd i t y  b e n e f i t  a s s o c iat e d  w i l h r
s t o r a g e  r e l e a s e - s  f o r  t e m p e r a t u r r e ’  c e m i t  r o l  arid I low ~ tj b i  1 i z a t  ion i s
c o m n ~ I dered u - q t i a  I t o  t lie va lute- of t lt, - e - , i l m am icc -d  •inadromo ums f i sl ie_ - ry
f l m i s  v a l e n e -  w i l l  I~ e- c a l c u l a t e d  by l i n e ’  II . S. F i s h  amid Wi l d l i f e ’
S e r v i c e .

1. 1. A l t e r  (it t- project in. i n  op t - r at i on , a s y s t e m  of w a t e r
q u a l i t y  ar id  was t e mon i L i  r ig nmr td st  re-ann t low f o r e c a s t  i rt g w i l l  h i t -
needed to  i t  f i c t i v e l y  r e g u l a t e  f l o w  f o r  wa t e- r q u a l i t y  c o n t r o l .

_____ ____ ____ a



III . PR OJE CT DESCRIPTION

A . WCATION

The ltmpquma River B asin , loca ted  in s o u th i w e s t e r n  Oregon , d r a i n s
an area of 4,560 square miles. The ma jo r  d r a i n t - i g e  f e a t u r e  of tine-
basin is t h e  main s tem of the thnpqua River , wh ich extends 111 miles
inland from the Pacific Ocean to tire junction of its North and
Sotnthi Forks. The North Iimp qua extends an additiona l 105 m i l e s  to
i t s  I te adwa te r s  in the  Cascade  M o u n t a i n s ; the  S o u t h  [tmpqe n a meanders
throug h tlte densel y populated Rosehurg area and e x t e n d s  some 104
m i l e s  to  t he  Rogu e- l tmp qei a  d i v i d e .

Tu e proposed l il l e r  mo e! C ;a l e s v i l l e  p r o j e c t  s i t e ~s a r e l o c a t e d
i i i  t i r e  S o u t h  I)mpqua d r a i n a g e , as shown on t ire f o l d o u t l o c a t i o n  map
(inside back cover). Time T i l l e r  R e s e r v o i r  s i t e  i s  located near
t h e  town of ’ F i l l e r  on t h e  S o u t h  I!mpqua a t  R i v e r N i l e  75 .  D r a i n —
age i r e - a  at  tine-  s i t e  is a b o u t  450 square  m i l e s .  l ine C a l e s v i  l i e
site- is located on Cow C r e ek , a tributar y ofi  t I n e  S o u t i m  t )mpqua ,
u R - ; i r A z a l e a  a t  R i v e r M i l e  60 . l )ra hnage  are- i of the- r e s e r v o i r
i s  some- 7h square  m i l e s .

I -  . ‘K)) i~ )S i-Il ) I’ROJECT S

h’ nu ) j e - u  t p t m r p o s t s  i n n  b u i l t ’  i r r i g a t i o n , I b ooci  i - omi t  r i _ il , mun icipal
a rid i ndus  I r I i i  w a t t -  r s i n p p  I y , w~m t er  qua  l i t  v coni t ro 1 , I i s h u t ’  r v  c - m i —
h t an c e m e -n t , r e - i  r c - t i  l i o n , m it ch power gene-  r a t  ion .

As proposed b y t in - i t . S. Army Corps of E m t g i  n u e e ’ r n ;  , l i m e  Ti 11cr
m i d  i i  1c-sv i  l i i -  pr o  j c - i . Is w i l l  b rav e -  s l or ag i-  m p a c  i t  i t - s  u ) t  545 , 0 0 ) )

ac - r e — f e - c - I and 71 , 000 a c r e — f t - i - I , r e s p e c t  i v e - l y ,  . m h u o u i l  I I  pe rc e -mt l c i i

i i -  ilmpqua Has in ’s 5.4 m l I l i o n  a c r e - — I  c-c t a t t n u m a l  y j m - I d . C i  t i m  t h i s
storage , one—In—t en low I lows of HO ifs ~~~ l i i i -  h i _ i  l i t  u u n p q m r a  c o u l d
I t- inc re ms i - u i  i i i  over I , 000 i f s  ; low I lows in I lie- ni _ lilt ste-ni (‘mpqua
c- ou r I d  be atmgme- n ted from 7 10  u - f s to a I most  twa t j n t i i n  ,; and c I s . A u —
d i s c u ssed i n n  se mcc -ecl i rtg u’hi i p t c r s  of  t i m  is r e p o r t  , :; u m c h  i n i c r e - a s e s
il l  I low wi I I d i r e - i l l  v Dc -ne t i t  w a t e r  q t m ; i l i t  y i n  t lto u ;e S t  rc-ams
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IV. STUDY AREA DESCRIPTION

A . BOUNDARiES

The stud y area [or t h i s  repor t  is [lie iimpqua River Basin;
t h e  b o u n d a r i e s  of t he  h a s in t  are nearly coincidental wit h the
b o u n d a r i e s  of Doug las  ( ‘ o t tun ty. (See location map.)

S t u d y emp has is l u i s  been p l a c e d  on t t h e  S o u th  i lmpqu a River
drainage and on [hue m a i n  stem of time iJmpqua River , since tint-se
areas can be se rv e- t b f ) v  t i n e  proposed p r o j e c t s , and s i n c e  t h e y
co n t a i n  about 7( 1 p e r c e n t  ot l i n e  s t u d y a rea  popci l u m l i o n .

B . l’iiYS ICAL F1 -A T1I R E S ANI )  CLIMATE

‘l’o p ogr ap h m i  i_ m l  1 y , t l i i -  bas i n  i s  conr posed of  t h r e e  n b c - f  in ab  Ic
segmen t s: tine’ c o a s t a l  range , t i m e  c e n t r a l  v a l l e y ,  w h i i c h  in i c l c r d e - s
t h i e  So c i t b i  r n i p q t u a  V a l l e y , an d t i m e  Cascades .  Most of  t i ne -  b a s i n  is
f o r e s t e d  (89 percent), wit h a g r i c u l t u r u l  and o t h e r  m lo n— Io re sl
ateas l im IIe - d I - u tIre valleys of [lie nrain trib u tary streams . There-
is a total of sonic- fib )) ,000 acres 01 f a r m n  land , w i t h  150 ,000 acres
i n  cr ops ; , ib ou t 12 ,000 acres arc- irrig a t e - i_ i .

‘lire - c l i m a t e  i s  g e n e r a l l y  m i l d , w i t h  warm , d r y  stmniui t crs and
coo l , we- I w i n t e - r u ; . fl i t -r e -  is  l i t t le  snow , excep t  in  the  h i gh
) a S  ades. h r - c  i p i tat ion ranges from tn annual  t o t a l  of 28 inches
at  R i d d l e  t o  e r v e r  100 i rtc lmes along t i m e  crest of t i n e  Coast Range
of  mount a i ris. Aver age- length of l ine  growi m ig season is about  2 1)0
days  in t i u t  c i - n u t r a l  v a l l e y .



V. WATER RESOURCES of the Stud y Area

‘u . sf R h ~ACF; WAThu R

W a t e r R e s o u r t i ’  l ) e v e ’  b cnprnemit

E x m s l  i ni g w a t e r  r e - S o - - r i  m ’ s  deve -Itupme nt i n  t i m e -  )mpqi ia  Basin is
n u o t  e - x t e - n m s i v e - , c t u n i s i S t  in i g  p r i m n i a r i  l v  of  s e - y e - r u  h n y d r o — p o w e r  s t r u t  —

t i r e - s i i i  [ i t t -  h i c a d w a t e r s  o f  t i r e  N o r t h u  ) ) m p q u n a .  l i n e - r i -  t i r e -  no l a r g m
i mpocuit drunenn L s or-i t i m e  Son l i i  I n r r p q i t a  R i v e r , Cow C re- c- k , o r ( a !  apo ova
C r i c k . I r r  i g a t  j olt am -id w a l e r  supp ly  d e v e l o p m e n t s  corns  i s t  of
p u m p i n t v , s t , m t  i ons , w i t h  f e-w d i v e r s i o n  or p on d i n g  s t r u u c - l i u r e s .

A total of !m ((t) ,000 a c r e - — f e e L  of s u n r f , i c - e -  w a t e r  r i g h t s  h a s  n m - n t
i l l  o~, a I t - t i  i n  t hit- has  i n ;  ewe r 82 pe rcen t  of t i n  is Is fo r  h n y c l r o —

It - u t r ii peiwe- r and i _ i t  b ier  n t o n — c o n s u m p l  i ye uses

—
, 

- i ’ h i _ i  Ini ~~’

‘[hit - v i  r o  I og’~- o f  l i i i -  p e r t  i n i e u n t  S t  r e - t u r n s  inn  I lie- l m p q u - i  sys  1cm
i s  -, - u uu n n u~ur i ‘ c - u i  i i i  I’ABLE V~~I. h- ’i gu r r e-n ; i r e ’  based an W i l t - i  t m - c  o r t i s
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Sou mt h m umpqtm .i - but ion of one-in-tent

Bc ockway 2,300 l,88() 1 ,530 ye-ar flows is shown
in  F IGURE V-2  ( t o l —

Cow Cre e - k — Riddle 550 400 300 lowing page-).
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iCe I i_ i l I owl  rig I - t hu It- n ;umrnunna r t zc’~ ava  i I i i i  I t -  eI~~t .m I norm t I m e -  I u It- s
at  t h e -  t u r m - g i _ n n i  S l , t t c -  S i n n i t t r y  A u r t b i o r i t y ,  II . S. I t ’ - t loy, i c u I  S u u r v m - - -
, t u u ~ t I. h u t -  b e - t k - u . u  I C , u  I t - n ’ Pa I l i t  I ion  C o nI c -  - 1  Ad nnu i  i i i  t r - i t  i i n n  b y pr ’ i - t il t  —

i n u - I - t  r u  n y c - s  a I s t - v t - n - t I I t ’  y w a t t  r q u a  I i t  p. m r - n u t u t ’  c- n’s I - r I i t
i n’ i t  mi - al st unun u ue - r rno i utlnu• of i i i  b y  t h r o u m g li S e p t e m b e r .  Add I I i o n u , i h
wm tt - i u n  t I i t v I , t  t a is ipp i-n ide -d

I A  h lJ- ‘2— 1

-I QI A L I  ‘[1 SI ~1MAR ‘n’
I N h y t (  A R I  ‘t h : I <  i u \ S I N

I~~i hi l l )  b e - n i p . Co I i i  o r u : u  h t t u  I
St r e~ t u: i  

- 
n nt ~~/ I nu~~/ I N P N /  100 ni l

I m n n~iqn u 8. (._ )•7 I . I • 2 H 2 — 5  1 400—2 ,00t)

-i _ t u t u  t h u  L n n p q u i . t  C . 2 — 1 2 . 1 I ) . 0 ? .  5 Y4~~5 I 1 1 1 — I  3 , 1 C C )

ow - m e  m - ~ / .  1— ~~ .5  0 . 8 — 1 . 2  8 5 — 5 5  1 0 — H I C t

Au ,  i n n e h i i _  i t  t - d , I i r ) - , t t n i c -  w a s t e -  a s s u n u m i b a t , ion  re-qui r e i n n e n t s  i r e  no t
it p h i  - u u o t u y l t em - , i u s e  ‘ t i l ’  ve nt ’ d m sso I vt-cl o x y g e -n t  (1)0) d epress I o n .  1)1)
b e-vt ’ Is i i i  t i n - S i _ u t (t inpquia I n - q u c - n t  l v  d r o p  lie- l ow 7 mug! 1 , iu u t i_ on—
c-en I r a t  loins h u e -  low - n r m g /  I tir e- um ni c oniflilon , cx c- b it their i mu g t-x I re - r u t -  I ow
lows , whit-mi - Ia  l u n e ’ t ,  i - c ’  low 5 m u g ! I h a v e -  he- c- u o l t u , t - r v c - d

‘ I t - u t n l n e - n  u t  - i c -  i s  .t s e - v t - r e ’  Wale- n qetal m t y p ri _ >hl e - n n inn time - itmpqu m. m
sys  lent , p a r t  i c - t m  I , i  i- b y i n  t h u t -  Sou t in  l lm pqu i d r at  na g e  . ‘l empe r a t  i _ t n t - s
t i n  I i t -  Sou I i i  I l mn pq im a - m i d  Cow C r e e k  d i m  r i rig t h n e u n ir on il rs  of Ju 1 y and
A u g u s t  ~i v t - r , t y e -  a f u Q u l  75 F , w e - l i  above-  l ime- max imum l e m p e - r at u r e s
r c co nnumi cm id t-d f o r  amid romoins I i s I t . Maximums h ave- reached 98 F.
I e - u u u p e ’  n i t  i re -s  i in I lie mnia in S t e - f i n  )bmp qu a  ave r  age- ah oin I. 70°F.

B a c t e r m i b  e - o n t a m i n a e i o n  r e s e n b t i n g  ironr d i s c h a r ge  of im i ad e—
q u o t e - b y  d i  s i  nit t i l e d  sewage am- id f r o m  land drainage is e v i d e n t ,  lire
most s ever e ’  p r o b le nr s  o c c u r  in the  S o u t h  t tmpqua as i t  passes t h r o u g h
t i m e  Rose -be i ng a r m - a .

As m miii h- i l  e-d iii t hit- appended data , ran ge- s c m i  p h i , I r a rdness
amid total di sso I vt-ti S m )  lids are’ well wi Liii ii tIm e limits for any
raw wa ler rise- anticipated in  t im e basin. hh ig li sediment concentra-
t ions f r om s i _ r i  1 eros ion are a seasonal  p in ciiom en ort a s soc ia ted  w i t h
p e r i o d s  o f  h i g h s u i r l  m e - u ’  r u n o ff  an d s i r e - a n n  f low .
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5 - ~~, m t e u  ~ u c h i t t ’ I Pr~~~~ c t e - d ’2 t o r - i~~ - 
-I b e

- t m  m - p  , i t ) - c - t .  w i  t i m  t-; e - t i  i u u t m - n t  p ru t i n iu t join n - m I i ngs it 1 5 ) 1 — 5 0 ) )  mg /i
i _ u t  ~- . t r  I n i _ n t  I ~t I t -  nina I t t - U  t i l t  ‘~ m -  i n - it lowu; n into 1)0th I i I hi - i a r i d  n o  t m - v I I I t
R e -  - 1 - - i_ n rs t o  h o t u i n b  i eI m i i i  f a i r I v  hi ght i n nut I r t m - I t t  s . I) um r i trg

r i o 2  S a t  t m - - i  V \  I c m g g  n r i g ,  t i n  u ’ , , t i u m c  r~ ;m I t e n  , t u i - ~ no t  r i cii s ‘-t n t- Iii g b ’  r -

u \ L C i _ ) !  l u n g  I t _i c-st im .il m ’t, nn ide- by liii  ilr - y u ; ;  sal m r  R e s o u r c e ’ s
, i _ - - i r d  )ItL . t- : g) , t u , t s t ;  , t v m - m i u m -  r m - u ; l - r v o i m t c - m p m ’ r  t i _ i r i s w i l l  i t -  i t i g hte - s I

I I ,  I - .  p t m - u - t L m t - N t r . t t m f  u i _ i t  u i _ i l l  w i l l  o c cu r  in  i n t m t b u  r -  - - - r - - - - h u , w i t h
S e - ; - l  t - u u t h t - r  a t  I o t u t — t t m — s n n r j , i e e -  t e r n p c r - u I u t r m - u ;  r i n u n i m u g  I n t u i ~ - m m  i o  t u

i n n I n  1 li-i - t r u t h  r i _ m u t t  5 3 t -- 1- m t in C~ I e- sv ill e-

i _ mn) p m  t i t aN  I t - n unt r u m - n t  h i v e - ls amid t e- nun p t- I i i  dire- cliarac’u~ - n - —

is t u t s , m l  is re ’ms un n n ,- m ) u i u ’  t e l  a s s ur u u - t h a t  b o t i n  r e - ’ , m - r c t i r s ’m-J i i i
t-  x p -  - ri ~~~~ 

I m- ,i’I~ ’ al gal iii t )cmnns . ‘fl it - se ’ I-  I i_ m o ms • t age-I h i m  r ‘w t  I in o t h e r
S t- I • I n  rig on i- i nn nc - S , u a u u b d  i ’ v e - m i t u n t i l l y  c m _ i t o -  mbi- j~ l i - I Lo r i s  i _ u I  1)1) a t
l u c , r l e v e l s , d i m -  t i _ u  i !e i ,  u t  o r g a n i c  n n . i t t e ’ m -mi t ch  l m c i ~ t n t  r e ae - ra—

‘ u n  - i on  t f i  i s  r e a s o n , mi n i _ n I I i p I e  b e - vt- 1 ou I b m - I s  a t o m  I d Hi p rt uv i ded
t o  t m -  rnun i t  i i _ i n t l  ru n 1 of  1) 1) i n  r’e- ,u d h u e - s I u u u t c ’ d  j o t . -  l v  i - i - I tn-: t h o s t -  St r i _ m e  —

I n  n - -

• - R t I I - N I I W A I I- :R

hi t t h i ’  m r i t i orm a l ion is a v a i l a b l e  on grotmndwater h ydrology iii
I ~ t mut pq u m a  H i  -i c r Has i n . Tine North hlnm pq tm a Ri vi- r bias m -x len sive-

m i t - - i t ,  o f  v o l c a n i c  p u n mn i c  m , w h i c h  t ue - I as r e - s e - r v o i r S  , s o a k i n g  up
,-~r g i  m u t a n t  m t i e s  of m o i s t _ n r c -  d u i n i  mug l i ne -  wet  season ane i  r e l i- - m s i n g

I ‘ ItI t m u ; g I t i _ m u m t  the dry sunutier m o n t f n s  . Time r e - h a t  eve l y b i g ht base-
1- -~~ of t I m e -  Nt r I  C I Imnr p qu ~m H i  vet ref l i - c t  s t i r e - s e -  coni d i t  i otis . Prima —

v C h - t v — )  ype  sot  is t i r e -  f ound th rou gh out t h e  re-ma i n i n g  ire-a l ;  c i t
C u m -  ‘t~n ”y n.m his in ; ml tlmo ei g ii c-lay s o i l s  are- c a p a b l e ’  of b n o h d  t rig more-
-i r i -  r th o r n  p u m i c e  , I lie wa t c-n move-S f r i t o , t i n  r i_ ) u g h n , and out at tire-

n:~~~iv ;.-r slowly. Most wi nte r pre - i p i l e t  i t m n m  r’n m ri s o i l  as su r l ~n e -c-
- mw , cmii i  I i  I I I t -  wale- r is i e- I - .ist-uI du r i mug t i m e ’  scmnun n (- r

O n l y  the Mi lo Academy re-lies on groundwater for a c o nt u n u n i tv
wat er supply In tIre SoutIn Umpqua River Basin. A few industries
h ive -  d eve - loped w e l l  supp l i e s , hut q u a n t i t i e - s  pumped are s m a l l .
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V

VI . THE ECONO MY

A . (;ENERA L

Tire demand f o r  w a l e r  for municipa l and industrial purposes ,
amid t h e -  amo emn l  and c h i a r ~ic t e u r of w a s t e -  waters r e s u l t i n g  from such
L is t s , i r e  t h e - t e - r n n i n ne - d  l i r g i - l y  i)y lI ft- a c t  l v i  L i e - s a s s o c i a t e d  w i t h  a
re- p t i _ u r n ’s cc  u t t i omic  base- . ‘blue p u r p o s e  i _ m t  l i i i  s se- c L i o n  is to
s e n t  i - c  oziom i c m u d  de -nn o gr ap bm it ’ t b a l  a I u ) l it - us ed as a has is t a r  p r o —
jt -c  I m r ig t h e -  n e e d s  f o r  W a t e r  f o r  mut t  m e  i p a l  and i m i d i _ m s t r  i a 1 purpose’s

an _ i f o r  c-st im~m I i  ng tIm e - 1cm l u r e -  anroui n it  s arid t ype - s  o f  was It- and l and
- l i i i  u t i g i -  m a t e r  n a  I I h i t  may be t - x p e c  Ie -d  to occu r  i i i  the- i t mpqu a R i v e r
h i s  i n n  w i  t i m  t i n t -  expan ded  dc-ye I opme!~t a n t i c i p a t e - i _ I  in  t I n e  f u t u r e .

C . b ’RESEN ’I’

1 . Industry and En~~loymetit

The ’ c - c  onon nny of  l)ocmg las Co mm I v i s Vt- ry lie-mv i I y dc- p t -nn d c ’n i  t an n

l u t m n  v t - s t  I mg i _ m id p i ’ t i i  c’ ss ing I hu t - cour tly ‘ s I iuuibc - r r c  sou r c e  is sh own i n n
_________  — F I G U R E  V I - l .  A h u m n u t  11 
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Tit e U. l~ . V e t e r a n s ’ Hos p i t a l  at Rose-bur g and tou r i sm and recrea-
t i o n  a c t i v i t i e s  p r o v i d e -  some- emp loyment In st~rv l ce- industries ;
hut , even so , total emp loyment in service lndustr lc- s Is well below
t ine-  p r o p o r t i o n  in the- S t a t e ’  and N a t i o n .  ‘f l it s  is due- to the fact
t h u t  Douglas County is within an art- a for which Portland and Eu-
gene provide numerous servic e - s , such as trade , education , and
finance.

2 . P o p u l a t i o n

The total labor fo rce  of  24 ,289 in Doug la8 County in Apr il
1960 supported ~m p o p u l a t i o n  of 68 ,458; that is , the ratio of
population to labor force was 2.8 to 1. TA BLE V 1-l shows the
allocation of county population among the Incorporated p laces and
no n — u n m a n  portions of t ine c o u n t y .  A large part i _ u t  t i n t -  population
is  conce n t ra ted in  t h e  n a r r o w  v a l l e y s  near  t h r e  j u n c t i o n  of the
Ne ,rlir and Soulir Itmpqua Riv i-rs . About 31 ,000 persons (45 percent
o l  c o u n ty  t oj ~~l )  l i v e  w i t h i n  a r a d i u s  of ten miles from the center
i _ i l  Rose b u r g . —’ Another 10,000 live in other towns a l o n g  the  m a i n
hig hway and railroad bisecting the county from north to south , and
most of the remaining popu l m tion is along this central artery ,
o u t s i d e  I n c o r p o r a t e d  p l a c e s  b u n t  s u b u r b a n  In n a t u r e . l i e -  o n l y
s ig n l t ica n t population c e - r u l er outside this centra l s t ri p is
Reedsport , located on tine I lmpqua e-stcmar y, with a population of
u i _ min t 3 , 1)00 . Most of t h e -  co d in t y  is very s p a r s e - b y  s e - I t  led , wi Iii
I u r g i -  areas at  v l r t c n a 1 I v  u n n i m n i r a b i  led and mon n ni t ,  a i r i o t m s  n , t t  iona 1
f t  I i_ m fl (I

Abou t 45 , 000 persons ( t w o — t h i r d s  of county tt m l a l ) live In
t i e -  po r l i o n of l i n e  court t v drained by the Soul ii I mmp q i ta  R I  vi- r . The’

a u  r t i n  I ‘mpq i _ na  scrbba s  in Is nra r e - ru gged and ha8 u pop cr h i _ i t  torn 01 i _ m i l l  v
a b o u t  8,000. The main  s t e -nm of  t i r e  h ttntpqua , be l ow t i m e  c i _ m i i t  luence
a I I lie N i _ r t i n  and Sou th  Forks  and in c  le t -b  ing such  mmi i nor t r i bu  t a r  ic-s
i_ I5 K 1k (‘ re -ek and Ca l  apooya Creek , bras a popu b a l l  on of ab o cm I I t -  , 1)0U .

A to ri_ l i n i p  t o  h it- ~~ st  n m - u  c - u i t  i -SI  i n n ; m t e ,~~’ l )otiglis Ceuimi ty PoPui—
bat Ion increased less t h a n 2 , {flb() f r orz 19 6 0 — 1  e)f,4 , or about 1 2 .  b
pt -r e ’eni t , i_- omp ; m r ed w i t h  a r m  m in e rease-  of nearl y i-I pe rcent tar I h u t -
S t a t e -  as a w h o l e  t h n r i i r g  l i r e -  some p t - n od .

I! Tim ! s i i n c l i_ id e s  I i t t -  fol It uw i im p Censens Divisions: R o s i - b . m r r g  , Em s
• R o s e -b u r g ,  IA o k l u i g g l u u s s , R i  - ,- m - r d a l e -  , W i h i m u r , W i n n i  l i e - s t  e- r , amid  a

p o r t i o n  of Me l rost- .

2/  On -gu n S t a t e  Board of Census c - O t t  mat e -  f o r  Jin l v  I , I ‘164 .



TABLE V 1-I
POPU LA TION , BY S E R V I C E  AREA S AND INCOR I ’ORA TE D PLACES

DOUGLA S COUNTY , A P R I L , 1960

P o p u l a t i o n
Ci ty  or Area A pr i l  1 , 1960

Doug las County (t)mpqua River Basin), l’OTA L 68 ,458
Reedsport — Gard i nne - r Service Area 5 ,246

Reedspo rt City 2 ,998
Unincorporated Portion 2 ,248

Rosebung Service Area 35 ,100
Myrtl e Creek City 2 ,231
Oakland  C i t y  856
Roseb enrg  U r b a n  Area , To ta l  16 , 543

Ros e -bu rg  C i t y  11 , 467
“Barnes ” (de nse l y — d c - y e - loped s u b u r b )  5 , 076

S u tl r e r l i n  C i t y  2 , 452
W i n s t o n  C i t y  2 , 395
U n i n c o r p o r a t e d  Po r t i on  10 , 623

Remainder of County 27 ,976
Drain City 1 ,052
Elk ton City 146
Gle ndale C it y 748
Riddle City 992
Yo nca l la City 698
Canyonvi lle City 1 ,089
Unincorporated Portion 23 ,387
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FAC I1)R S I NF l I ’ i - NC IN C I- ’ I I T I R F :  GROWTh!

Tire out  look t i _ m r  g r o w t t r  of  l ime-  l)oug I t s  Coun ty  economy i_ f e - p c - r ids
art po ss i l - i l  i u - S  I or ( I )  ma n u t t , m i r t  i mig or i tic reas i rtg lire m u i r _ i a  1 t i m—
h er  h n a r v t - s t  and ( 2 )  d i v e r s i t y i r n g  t he  economy , t i t h e r  b y f u r t h e r
tabrtcat t ori  or g r e a t e r  u r t i  I i ; u a t i o m i  of t i m e  t i m l ) er  h a r v e s t  , or buy
d evelopment of new types of resources, It is a ssunme - d t h a t  t i m e -
log c u t  i n  Doug las  Cour t ly  w i l l  d e c l i n e  d u r i n g  t he  s t u d y pc-n od to

i i m t m t m  t 80 percenl  of t ine  p resen t he - y e -  1 . A r e di s t ri b u t i o n m i t  t ime
unse m ) t  t he  r e source  is expec ted , witin smaller sawmills disap peari n g
as -t result of competitive pressutr es and output u-nt th re large r saw-
m i l l s  dc-d i n i n g . This w i l l  be accompanied b y an increase in outp ul
at iulvw ood mills. h owever , due to i n creasin g productivity per
worker per hour , emp loyment In l tm mn b uc- r amid wood products is expe-e ted
to decline in the future. Therefore , expans ion  of t ine  economy w i l l
lmavt -  li _ u c ome t ram d i v e r s i t i c a l i o n .

u~ , tw  m at e ri -mls are avaiba t - It- wit h in Douglas County to support
mdci m Ii onto 1 pci i p amid paper mani_ i t i _ ic I lire . I’iue pass ib i l i l y  t u t  l ime-
es t ii i i i  s i m m e r r t  01 a new m i l l  a t  I I  it ’ c onl 1 u en ce  of t i r e  ~or t i m  and
So m m t i m  i 1m pq i_ n a  R i v e r s  b y I 98() i m a s  b e e - m i  carts i ( I c - r ed , b u t  p la n i m i e d cx—
paris t our c u t  exist im ig t m  m l it ic-s a t  Cardiner , Coos Bay, ‘bolt-do , and

i n m g f i t- id Simoi _ m Id lake im p  t i m e  m v - u  m 1 m b  I t -  r e - s o u r c e -  . I t  i s  - m s s n i m e - d
t h u f - E t - t i _ m r e  , t h a t  rio m e w  p u t  I p arid pape r oper a l  ions w i  1 1 I t -  butt I t  i t t
t i m e  - n u u p q  i _ u t  has i n n  w i l i i i  n t i n e -  ~i I au nt i im p l ien j oel

- t h u m - u  r e s o u m r c e s  c x i  st  , h - ut t hu t -v  do r iot  u - m pp e. i  r t o  h a v e -  a pot c - n t —
i i i  f - m r  p r o v i d i n g  l i _ u r g e -  - r u n p l o v u u u m - u u t  . Eiuup l ovmt-ni t iii mining i s

- - i  t o  r e m a i n u  n t  i h m i _ u i i t  i t s  - ri - s e- mi t leve l anu l to  contInue t o
ou c - u n  p u  m ar  m I y iii I hu e -  R i  d i _ i  I c  u i _ i - - i  - I r ue  re-ased t r r  m gal  i - m i  acreage
i s  e x i u t - -  t ed  t o  ; u t h u l m i _ t r l  a u u i o d m - n i t  - — i _ u  n z i - t I  f o o d — p r o c e s s i n g  i n d u s t r y ,

i t  u - b  in  t i n , -  R o s e t m u t r p  m m - - i , I - v  I ) M 1 ) _ A l l h u m n g i u  I t m d — ~u m m u t - e - S S  i n g
m - ~~) m m u i u - m o u u  i s  riot ( - x l u m - u  t e l  1c m L i  a j l t t e ’  f a r  l irg e - m- n m t r h t v n m e - n t  i n t i n , -

b l u rt- , it w i l l  b - i -  a ¶ ‘ m t ~ or c o n t n i ’ - - n  i _ m i  t o  f m u t u i r m -  i_- m o l t -  I t u , i i _ l s . iI~
l i  ~ u u , I - m m i  — l ~~ 

mu i - s s t i n g  c’ - m~ t m t  i t  y b u n  I h i _ i -  ~; m u u u  I h i I n npq ui m i s  p ro  je c  t e n l  t o
1 t 1  r i - -m oe l i v  a h u o m u ’ ) ) ) 1 I - m u m ’ , - e r  cl i v ;  t u i r l i u t - r  m - x ) m u u n u m i _ un In  m i m i _ u n i t

— m n r s  ~ 
r m i _ t v  nm r a y I - ‘  - 

‘ - 
~

_ p. - u I t i _ I  - - 2 ( ) _ m )

A u n t i l ,  r u l e - — s m  ‘ I - u t  m eaI—p r mii ’ u ;~~tn mg p 1 - u nit m~~v a l so i i - I a i ’ , i t m - i I  I n

l i t  L t m - - . - b - u r g  - m i -  - I v  Im )Hlu _ li t - eli ,~ i’ m ’ m  nip p r e - u ; t - u m t  b y  p r e u v u r f c - s m n I W

i ’i , m t t - r m , t l  , b i t t  i t  tu e -t unis m m o t b u l m l m -  t h i u l  n u u t m s t  i _ ui lint- u-iui i i n iuml s w i l l  u t m u m —

m i m i - c -  to go t - m u -s  t ab  I n  - b u d p u ic  k n ip  p h a n t  s a u n t s  1 t ie-  t i m e  i_ - au n t  v
Enrp It n ~-r ne- i u I inn S m  - n— v i~ , - I n~lu sI r m c- - m u ; - - x h u t - u  I t-i _ h to m u te - re - i s  t -  d n u ,  - t t )

t i - u n  I t  turd r e - c  ri- - in t i _ r i m _ i l  n i t - v t — I o p m u i c - m u t

1 ’ -

______ 
a -



D. FU TURE

I . Proj cc ted Eunrp 1 imvnuie u t

o n t i n e -  b a s i s  of  p r e i _  t - i i r t g  c o n s i d e r a t  ions , a p r o j e c t i o n  of
f c mt i _ mr e emp loymen t by mm najor industry group in Doug las Co u n t y i s
g i v e n  i n  TA B LE V 1- 2 .

‘I A RI.E V 1 — 2
PR OJECTE D H’ P R! - : EMPLO YMENT , hiY MAJOR I N D I ’ S T h Y

1)0l’UU\ S COt INT Y , 1980 , 2000 , 2020

- Employment , nearest tlrous anmd
Industry (rom p 1980 2000 2020

Agriculture 1. 0 1.0 1 . 0
Forest Man agement ~ Fisiuc -ri e -s 0.3 0.4 0.5
M i mi i r t g  0 . 1 0 . 3 0 . 3
N a n u t a c  l i _ t n  rig , ‘l’OTA I t)

• 9 1(1 .9 11 .5

Logg t r i g ,  IAnmb er , Wood l’ roduc t S  8. 3 8 . 2 8.
P r i ma ry  ~k - t i I s  0.2 0.3 0.3
A l l  Other  I h u r a b l e - s  0 . 3  0.5 0.6
Food & Kindred 0.4 0.8 1.1
Printing , Pub l is hi nig ~ Allied   0.3 0.4 0.5
A l l  O t h t e r  N o n — D u r a b l e - s  -5 M i s c  (1 .4 0. 7 0.9

C o n s t r u c t i o n  1 .5  1. 8 2 . 3
S e r v i c e s  14 .7  20 .1 2 7 . 3
-l ili t ary 0.1 0.2 0.3
t nemployed 1 .5 1.8 2.3

TOTA L LABOR FORCE 29.3 34.5 45,5

2. Projected I’opula tion

Time projected labor force , as i l l u s t r a t e d , would support a
total county population of 85 ,000 in 1980 , 106 ,000 in 2000 , and
132 ,000 in 2020 , based upon a labor—force-to—population ratio
similar to tire existing one . The a l l o c a t i o n  of this projected

17

a a



I - i _ h u r t  t o t , i l  c u n u u u l \  p . p u I t t t e m m i  t i m  t h e  t t t u - i _  u i . h  si m ’ - i . -  t i m - i s

it h i  in 15,- d o or :  I - - w in i he - I - u t I m  iv ,t 6 m mn -
~ - t -~ t eq - i m - - - I - ir p h in—

n i  r i g  p - n ~- i _ - - m ~~~. .-\ 
~~ - . i_ - t i - - I t I l i _ u -  - m l  L i i i  i u . !~ - mu i n n 

~ J:_1 uti_ __ J_ _~_ l~
h - i  :;i - - I i n i u c i u n  t i m e  - e s  itnui p n i m ui I t  1 p e u p nm I .u I n tin : in  I - ni - I i - ~~n I I - i i

ii t h u ,  t m u ur t _ 
~- i I l  n m - I - u r n  - t m i - i t - u i  t I ,  l i n t  m m m l  i t - . I - n

s l i l i t  I v , t h u t  p mp um h - u i _ n i l  I ‘n t h u .  st- t i_ i l l t - r  u u n - u -  - i u - - b  p I r c e u ;  vi 1 1
ne  u m - u - _ i _ i t I i _ i  - .u ~- m - r - g m i _ n t  I m  - m u - i _ n i t  v - u i - b  i t  I - m n u a i - H m m m d

I I t S t  p i n t  at  t O e  r i - u i  - t . - - I s - I - - L I  i _ m u :  r u n e ! -  u s c - w e l d  u t  n - --

- - I - i n - i  - n c t i _ i - S , - n - I  i u n I - u I v - - b u u  u u -

l A b i l i -  VI— 3
h - R l ’ . h i : (  h h : I m l u l l  I~\ i  I u l ~~, iI’u’ l ; I I R V  I t i ,  , \h - l i , t g - - I _ i~ u ) k i ’ 1) R 1 \ l i I )  I ’ I d \ s l : :~

I O b ’ ~~ l ’ u , I m b’~m , ( l I i u i ,

It op u t  l i t  I omi 2 u i - i n - i - s t  t h u a mi s amid
C i t y or Ar c-ui  

__________ 
9 81) 1 ’ S ) ( )  2020

I h u t u p  Lus C o m m u nt v - 1 u I I A I _  55 . 1) I bib . ( I  132 , ))

I < e e m t s p o m  t S e r v i c e -  ,-\ nc- i _ m / . 7 u 1 q 1 2 . 0
Reeds p o n t  ( i  i v  5.5 — . 9 . -~
Rum r. i I par I n  oun 2 - 2 2 . 2 1. --

Reisc-bt m rg Se- rv I cc A re- Cm 68. 0 66 . 0 90 . 0

~l\-rtle Creek L it~ - 3.4 4.9 6.8
( ) a k h a mi d C i t y  1. 3 I ,~~~ 2.
X o s e b u m r g  i t rba n  Area  25. 0 3 7 .  i~ 54~ 9
S u t h m e n l i n  C i l~ - 3 . 7 5. -’, 7 .5
l-~i r i s t o u i  C i t y  ‘3 . 1 - 5 .2  7.2
Ru ral portion 11. !) 11 .0 11 . 0

Re -nra i ni der of C e n t n t v  29 . 3 30 . 1 30 . 0
D r a i n  ( i l ~ - 1 . 3 1 .6 2.0
E l k ton C i t y  0.2 0.2 0.3
G l e n d a l e -  c i t y  ( . 9 1.1
Y o n c a l l a C i t y  0.8 1.1
Canyonv ihl e City 1. 6 2.3 3 .2
R i d d l e  C i t y  1 . 5  2. 2 3 . 1
Rural portion 23.0 21. 6 18 .6

18
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VII .  WATER RE QUIREMENTS
Munici pal & Indu stri al

A , h’R E S E N I  W A l E R  I S t

‘l i n e -  ma l i _ u n i t y  i _ m t  t i c -  I n! n ~m q u u u R I Vcu r Bas i nl ’ s uiruni ic m p a l  i _ m d  i ndui s  —

t r i a l  I 115 1)  w a t t - n- : u u - e - d s  u n - c- nmue- t Irc um n i s u n r i a c e -  w a t ~ -r  s o e m r c e ’ s .  I l i c
t i _ i l  b o w i n g  t a b  I t -  s u m n u n u n i _ i r i  : t - u ,  l i t , -  p r e s e n t  M~~I w a l e r  u u s c -  m m ci SoOn -u c-b

at  s u p p l y  l i _ m r  t i m e -  s l u t )  v , u m e- m -

i A O I , h .  V 1 1 — 1
i - i si:~ u - N I t  I P Al .  Al-il) I N D I S T R I A L  N A i-;t D[~~~~~S

E s t  . W a t e r  I ) c-munur nd (MCD)
S i _ i b h u ,us  i i i  Pop i . M i n i m  ic — I u -i d m u s —

L s e - r 
- ~ c - i - ,’ i _ - m h i_ pa l tn _m i li _ - l u Source-

S i _ u i :  t Ii ‘m~uqu;a

k~m i r I s  I r r - i - i ~ W .0.  3 , 001) 0 . 24 5 _ 1)6 0 . 30 Sout Ii  I r n p q t m a

~ i n s  t i _ u n u — I )  i l l  a rd  b - ’ . I) . 3 , 000 0 . 19  1 ) . ( 0 -  0 . 25 So e n t  h i  I n u n p q L m a
‘ I n  — i  i IV N’. 0.  750  0 .09 — —  0 . 10 Sotmth 1 uuupq uuu
M \ - r t  I t -  C r m - i ’ l -  b-L I) .  2 ,2-1e0 ( i . 3 9  0 . 1)6 0 .45 N.  M y r t l e -  Cn .
t : : t n\ - tu n i v  i i  1 , -  1 , 2 0 ( )  0 , 14 —— 0 . 1-~ O’Shea C r
Ros e- burg  1 1 ,51)1) 2 . 8 0  0 . 2 5  3 . 05 Nor t i i  t t mpq cu a
M i ho  A c a d e m y  40 1) 1 .05 —— 0 .05 G r o u n d w a t e r
I n d e m s t  r m u I  

- 
—— — —  ~~~ l6 2 .96 So c mt i i  i!mpqua

‘lO ’lAL 2 - ’m , 090 3 . 90 3. 39 7. 30

Cow Cr e e k :
Riddle- 99() )) .h () 0.03 0.13 Cow Cr.
G l e n d a l e 1 ,000 (1 .1 2 —— 0 . 1 2  Cow C r .
I ndus l r i ,m I - -  - -  3 . h ~~ 3 . 18  Cow Cr.

TOTAL 1 ,990 0.22 3.21 3 .43

C ahapooya C r e e k :
Oak land  1 , 100 0 . 1 1  0 . 07 0 .18  C ala pooya Cr.
Suther l im i 2 ,51)0 0 .4u (3 .03 0.43 Calapooy a Cr.
Industria l -- -- 0 . 06 0.06 Calapo oy a Cr.

TI nA I. 3 , 600 () . 5 1 0 . 16 0.67
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- — l I S i I I _ l , S u l u t m i I l b \ ’ i : I _ u ) n lb . I , b

I i  - St ut 1 ,  ::u , imiuis u i -  - t i _ S  i - i _ i t t  a i - - I i n n  I i _ a  ! ) u , : . e b m i u u  u - , I t - n - - ;  i i -  i \u  m - .

- I u - - n I v t i _ I  - - - - b - m n  r g em I - t - i n !  n u ; t t: W m - - r I r - -: I hu m - i _ mr I N U u j u q l n  - i - bum n -

u , t ; - u :u n u t  m I : - — t - i _ t  - Su e  - i b  u i un n  iq - : - i - I b ut n - 5 :  t S m  - p a t  i - -i - - m

i_ i - _ t i- u i_ u s vi u - u p t b v  tb n e - s m - r v i i _  i i  - i_ u ( l b o i _ - i - r~ i_ 1 m m- - Ic , W j u u ; t i m r - —

h a m - - b , u n — L i t -; , and  R u - u -  n e - )  -i - i - i_ It i _ I u - u u i  i b  t i ~ - i _ i _ i _ i t - n I , I
- t I ‘ I i i f l  • 

,m i _ me l i _ I n s i n  I m - t i i l l  I - , - _ m o I  - - - i - ; t  m s - u I t u u r 1 - u d  i t v — u u 1 — ,  r

t u b  - h u n t  - n i - - I t - i _ i _u! , , nut ) .a ! e r n . m i  t u u m t  u i- i r u n t  l i i i . lu un,i l m m r p u r l  h u t

- - ,~ i i _ 5 m  r u - u - v m l  - - r - u , - - -  i mm I h u m  - i _ t i _ i  t I - I num b _ t i - u - I S i_ i i_ i j m j u  I I - - I ‘ i t s ;  gI -
- - t  - - - I - m u i  S Si m i _ u s  - (It i - m - r - ui _ uu i _ u i rn j I I u i_u n u n  I h u m  u , t  - - - l v  i t  I u~ - - i _ i n  i i

i _ u i_ u t  I p - u  I w i t ,  m I n on-u m tui l I v i u Ii ,,i I s v i _, I i _ - i _ i _ u ! ,  t u l u .  S i _ u n i -  i _ i _ u p q u u a  , 1 i _ mw

- r -  n - ~  m n u m i . u j m u u m \ , m  ( n - m i - I - . I n n u h - u s t r i i I  s u p ~i I  , t s - ,m uu t m I mIv I r e t - k
- - - - ‘ - u i i -  - - m I - ~i m  ti -v I L~u m; u i  n - I- m - I Ib ” u m I n rig ( - u i _ u p  - m u  u v i_ I - t i _ u  r u m  -

- - - i  u I - m i _ i _ u p .  m m i v

‘ti 1 n- _ I :  h i l l  I - I S )  I I I  - I A I ; b S  , ‘i _ I . O  lb H I i- :A . 1 i _  I- l u I I-I b- _ I- lh ,S I S

I - a - I or u i s t  m l  I i _ n i - n m - uk -unn; tn ul s 1 s hu m  i _ i _ u  - 2  ~m ni u - u  oum cunn m n_ p i _ c u j u - t  t t i _ u t t S
t n )  0 ‘ SenI v u m u V u u u i _ i _ p t  ion r, m t c- ut I - in t h e ’  v.tr n - u .  u i _ : u i ’ i _ s n i _ i  l i t - s  - St n

c: i p i _  t . i m u u i _ i u i _ u u j u t  ion r i te S av er i g c  1 1 5  g p - b  wu t h u  lnc,m ~ s u s i _ u n u i e r dc - uunamnds
i _ i t  - n :  r t b u n  m m -  t a,- : I l i e  - v u  m 0-c i n i _ t m -  - A v m  r g. I- ’ r c,m~u i ta ra t ‘s a t  e

i- r i _ u m u  t i - u i  t m n  iil cn n - m i _ m  to umve - n 1 ) 1 )  g ; u i _ I  h y 2 1 1 , 11 . 1 - S i t u i r m  in d u s t r i a l- - - - u. i n i d s  i r e - ‘m: ’ m d  out pro I - u u I i 0mm I - u t  - - - is t u w m t h l b ue lie- tV i e s t - s e t s

- m i _ r u g  1 ood p r - m u  cbs in ig - t i m - I  m n  - S t p ri _ un hi m t 5
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Supp l emental storage requirements for tire Roseburg Service
Area are based on the projections for suburban areas . The City ’s
North Umpqua River supply is considered adequate to meet future
d emands for tine urban area. However , consideration should he
given to a South Ilmpqua supp l y to meet peak demands.
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VII I .  WATER QUALITY CONTROL
A . Ni - ;h - ;D F CONTROl .

‘A’ . t t  er u s e s  r e - . q t m i  r i n g  c o n u t r o l  l ed  water qual i I v  Inc lurd e tnnmnic i—

pa I . u : u u I  i nd cis I r i a I water sun pp 1 y , r es i den I and a nn ad  r u ru s umis  f I she- ry
n i l  r i - n -  re-a t  i o n . A I h ln o tm g lu  t i n e - s e  uses  i _ i r e  d I sc us sed f or  l i n e  e n t i r e

runp qua has i i i , part ic tm I ar emp ht.-rs is hi_us been g i v e - r n  I t )  I i u o -  u s e- S  Ofl t me

~N n m u t Iu I i n u npq i na  and ( t u W  ( r e - i - k , w i n i u ,i_ l n c o u m l d  he s e r v e - u i  I ’ , t i m e pr opo u - a - d
p C i _ i j i - e t 5
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2 . i- i u- di e  ry
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‘- i t  150 , 1)0 1) I i i _ t u m i i _ uu i n u  r i p s .  ‘ I l u m -  ‘‘ S t  i m i _ t ti- d sport - u - itn - Iu was - m h i _ n i _ , u
- i _  / , l m O() u _ u  l i t r e - u :  m i i i u - u t  - I h u m - i _ i d  a r id u m v m - r  2 ( 10 , 000 t n -  I . 1-0 - u - u n -  t u f  h ut-
: i _ , m l i ’ u i m u u  n , m u e u i  i t m  t I m e  a c m -  i n ‘—i_ u C I -  p ru.il i a b m l v ‘p r o d u n c  i _ - m i  n i _ I  otIl c ’r S t t - .-mu :::. .

I n n  i d d i t  j o i n  t i n  i ) n i - u - ’ u m u u  r e - u / i _ I n - n u n s , I i u n b u i i i g  p r e - s s i _ m n m -  t r t e -n n o u t — u ) —
t i _ i t .  t c m l  r i St u - u i t ,  l I e -  n m  n- j u n O -  st i- ad I V Wi t in I Ir e- camp I m - t m curt at i_ ic _

c ‘-ss
r i - u - l u, anm l m;u u ~- i m r g t i e - i l i t  i l -ui .

I A1i1 J-~ V I I I  — 1 — P R I -  MI 0 A 0 A ; i i ~I I i 1 1 ( u t 0  F !  sit
- - l . -\R N I 1-a - I M I I I ’ I d \  I’Iu i N S — — — I f l I  (u ( - . i _ - ‘ ‘H- k i i _ \ i _ I Ii

.-\ : , S l u i e , m i  i~ I- loi Rl  
__________________ _____________

V I I I  — 1~ • i i -  m r  i s - m n ’ i - n  V 1-dir tin 1~t - u t h
r i - inn nr tilt - I u uu i 1 i q u u . i  But— 1j~~~j c - u  

________ 

I _ r j - ~j i_~~~ lh n u p q u a  Tot.i 1
f in is unse t (i’. , u n m . i ~ i n  . i n u u u m s  - -

- - 
- F r  n n - l i ( N  m i n i  i u i F ~ I I  00( 1 ( ‘ () ( b  11  6 0 ) 1 1

I t ,sh I u - i 5 ) - W I  i i  n i  , r i - t i  — 
-

- - , L i I 1 u in nook _~ I i )  4 , 1 ) 0  M I I  -
m u m  u - - u - r u i n -  n it I t  - mm . I t , -— _ - I ‘ u - b u u i I 21) 1) 2 M O O -~ 3 ) 1 111c - n i t  s ) n . t wi m n n i g  - i i m u u  l i t  m u m  - -

- I , uinu ut u mm - r S t e - c -  l i i m ’ ,~ -m Mli() — —  -~ ~~
()()

sI u niui i t  c-s le nt I h u m  N u t  I i i  -
- Wi ni l e - c I-I c - i  ( h u m - u - I  - / 0 0  Ii 100 1 1 ? l u u u

- n id  .iii i_ 1 ii  I iu ~ - q u i  - I I i  - _ a_ _ _________________ ________________

1 ( 1 1  A I .  . ‘~~ ,U(I01 1( 1  110 ) I , 1 1 1 1 1 1
I t  s t  m-m i ~ n IABL1 - . V E I L — i .  -

,‘



tij

‘ ct~~~~ 
\

u~ji_~

~~~~~~~ 
- . .~~~ Chinook So I mon

— 

~ 
~~~~~~~- Steelheod

(-u -u i, - 
- ‘i.-~~~ ( Coho Salmon

~
) ~~~~~~~ __ /‘\I ~~~~ ~~~~~~~~

~ L 

~~~~~~~~~~~~~~~~~~~~~~~

~ ) - - , 
- . . . ç

ROSEBURO 
‘ 

- - 
-

,~~,1 ~ / ~~~~ -i_

- - 
-

* - 

- i_ 
- 

-
- 

(
/

~~~~~~~~~~ 
~~~‘ sf i c

,
’ ~~~ 

- 

1
/
i

r~e - 

. 

~~~~~~~~~~~~~~~~~~~

/ - ‘~~~~~ - _, 
- ~~~~~~~~. -~~~~~~~~~~ fur

r ~
‘
\ 

- 
,- “\ , 

_
~ ::%r~ J

- 
_ 

-‘ 
— 

N,
,,

. ~~~~~~ ~~~~~~~~~~~~ ~~~~~ / S-c_i

~SA ’ ER SUPPLy — m w . -.u ER u~ L u A u  n - S  0(~\ 1 i / c~ STUDY
U M ~ (2 1 /A  R i V E R  BA SIN , O R E G O N

IANA DROMOUS FISH
SPAWNING AREAS

UNITED STA TE S DEPA R TM E 5’ OF THE INTERIOR
Federal ,. - u t e , Po ei _ fmon  C ontrol A d m i r e - s t r o t m o n

R E G I O N  - — DM1 6 / 1 1 , 1 P O R T  L A N D ,O R E G O N

FIG URE V iib-i



\ I t i  ui _ u i _ i _ u - b o t h  s L  r e -i _ ui _ u; s L i i i  u i_ u -v t i- :-: L e-nss lye I L i _ i _ I n n -  r’,’ I ada- , -
t i _ I c -r i . - u i _ m s  f t - n - - f l  a u l i _ - i c u r i o r i t i o u s  iii t h e -  st re i_ u u:u e-nl- ,’L r o un i _ - Ic mit inn tNt-

h as  m i , u t m n d  [ m r  t in --u  I an i in t l i _ e  Soil Ill l u : u p q u i i _ i  , wi n 1cm h i _ i s  r i _ - d u n - c u d
L i  sh m a p i_ u l i _ u t  ion s. T h u  l ur e - -i _ l o I n Sha Le: 1 . i _ l i l u i . - ( l o u : u u i _ u i s s i o n  C - s t i t f l i _ m I_ u - i _ ;  h i _ u t
ru i n - i s iu :wi_ - Nec- u s  r €-d uuc cd h -v ovn--r 7) 1 Pc r n - c - l u  I f r i _ u i _ u i t  is Lor  I r popu Ia L i o n s .

i_\ c m i u i i _ u i d e - r o b  1€ port ion oF hl u is re-dine-I iou n can b u n -  at Lr il-e u te- d to d e l l —
r od , ;  L i  00 0 I t h u e -  ~ c m i _ u  LI  u uapuj u i _ _ i

- \ n a drou uno i _ ns  r ish n activities in tine - S o ut h  I ’ u i m p q u i _ . u  uirc- i i  I i _ n s l r . u L c - d
i n n  I - i - -  R i - .  \ T 11 1 — 2 .  Tn g e - - u t e r i _ l i , su uu i nmc- r and l o l l  L c - u : u p c - r i _ u t ‘ I C i _ - : ;  a n d
si re u u i _  1 lows in ( l i i -  l o w e r S o u L l u  i’mpq c .ta arc c u n d e s i r i _ u l -  In -  t ar  sa l mon i d
s p e c  i c - i _ - u w h u i e l u  a r e  u s i ng  t i u e  s I r e - - a n n  at that L ime . l ea-; s i _ - i _ i _ i _ e r  S I  r i _ - u i _ i _ u
I lows and h i g h s - i_a t  c r  letin p c ’r a t i _ u r e s  r e - s t r i c t  l ime r e ar i ng  p o L I~u n L n -~u l
i n n  ( l i e  M a u i  t i m  I u [np qtna  i_ In n-I di- l ay  f a i l  C h i n o o k  and C o i u u  1~ rai_ :? e n t  er  h g

Li  u n- r i - -i_ -cr  to spawn . Si _ u n - an n e r s i t e - i h u e - a d  rI: not p re s e n t  f u n  t h u . - s i r e - i _u i _ u
t or I u n -  SW f le -  r n - - sons -

1 I i ~~ P I  A I I m  2
A m A  D I  - ~O U S  F m  S i  A C t  u V I  u I t s  - Bun t - mi / - A  p I i _ t m

D U A L  I ’ m c _ i _ mi -

t C  T - - - I F A A A i I A S U ~ i_ i L i _ u A ’ u O V  - u- li e- -
1 

____ 

j h i _  — ______

- 4 c - i_
- U -  ,, CS - i 

- 

- - - A i _ . s m e~ - i 

- C a i i o m u o n  T i  - l i e

_

~~~~~~~~~~~~~

1±

~~~~~~~~~~~~~~~

1m

~~~~~~~~~

Ii
- ~ C u j  

- h a i r  Vi
- - - u  i c , - - - ice

D D - S I D i  u-~~~- - i _  ~~

~~~~~~~ 

‘:~~ ~~~~~~~~~~~~~~~ 
~~~~

‘ ~~~~~~ i I ~~~~

-
- S - l i _ fl l i _ h n - n I - I - A - I • i . ’ M~~~~u i S i e ~~

A 
— 

i _ u  L C!  I~ 
~

I i l l — i  

S 

I d  C l  
~~~~~ _________

u - mu - i _n Sm - S i . - , , u ’ i , , ii C S ’ * i i’ i~~ ’ I U i ’ d I . C o u i Q I - i _ i a .

.‘



With higher flows and resultant lower temperatures , the early
segments of Chinook and Coho salmon runs would migrate and spawn
about one month earlier , and the lower river could be used more
ex tensively for spawning and rearing. Wi th this stream regimen ,
the lower Umpqua River could be used much more extensive ly for
spawning and rearing .

The present salmonid fishery and projected future populations
wi th the Tiller project are shown in TA BLE V I I I - 2 .

TABLE VI II-2
PRESENT AND PROJECTE D SALZ-IONID FISH POPULATIONS

Proj ect~e8 With
Present T i l le r  Projec t

Spring Chinook 600 7 ,400
Fall Chi nook 600 2 1 ,000
Cobo 2,800 3 ,000
Winter Steelbead 6 ,000 9 ,300
Suwrer Steelhead -— 5 ,000

3. Re creation

Recrea t ional u sc- of the  tlmpqua Basin stream s is intense , a
function of estab lis lred recreational habits. Other than game
f i s h i ng , recreationa l water uses include boating , water-contact
spor t s , pic nicking , and camping . Since each stream has many
poi n t s of access , user statistics to show int ensi ty of demand
are only par tially available. However , an impressive rise in tire

* number of visits to State parks in the basin indicates a trend in
water-oriented recreation. Day visits to all State parks have
doubled between 1960 and 1965. l’arks providing water activities
show even more spectacular attendance growth.

In addition to State facilities , the Soutir Umpqua is
ex tensive ly e’sed by Roseb urg residents for picnicking , swi mming
and other water-contact recreation. Althoug h several city p arks
are located on tire lower South Umpqua , the stream is not aestheti-
c a l l y appea l ing  during sununer low f low periods. A combination of
low f low , high t empera tu res , p rofuse  a lgal  growths , and f l o a t i ng
so l i d s  damage L i n e re c rea t io n pot en t i a l  o f the stream .

25



11 . WASTE LOADS

1 . Munic 4pa l and industrial

Because of time importa nce of dissolved oxygen content of water ,
m o t h  as a measure of pollution and as a requirement for fish life ,

m u n i c i p a l  and industrial waste loads are expressed in terms of
t h e i r  oxygen c o n s u m p t i o n — — t h e  biochemical oxygen demand (HOD). This
demand is expressed in terms of popula t ion  e q u i v a l e n t s  (PE) fo r
t h i s  report .

Present municipa l and industrial waste loadings for tine
itmpqua Basin are shown in Appendix B and sutrn-tnarized in TABLE VIII-3
b y major loading point.

TA B LE V l 1 l — 3
r - 1 I ) N I C I h ’ A L  AND I N D U S T R I A L  WASTE L OADS— - 19 65

IrMP Q EI A R I V E R  B A S I N

I A a l d i n n g  P o i n t  Raw P.E. Discharged l’ .E .  Rece i v ing S t ream

Can- n yonvi ll m - 1 ,200 180 S. Ilmpqua
( I i  e-nda I - 900 150 Cow Creek
R i u l d i t -  1 , 1)00 250 Cow Creek
I - l t m s t - h i u u r ~ ’ Ar m - u  12 , Id ) 5 , 100 S. Umpqua
Ur~u inn I , 1 ( 1))  150 E l k  Creek

n- c- i _ : ua i m rdc- r of li _ - m s in 525 70

T o t a l  17 , 075  5 , dOO

‘ [ l i t  S u a u t l m  t’ipq a .t rn - n - m t V e s  l i i i -  nnma or p o r t i o n  o f  b a s i n  w a s t i .- s ,
wi tin I - t i )  rang poi nts ’ C e m u r c m - u u t  ra t  m d n m u  t u -  R o s t - l u u u r g  a r e i _ u  . One
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Total waste produ ction of tire basin , excluding the coastal
conmrunhlies an-md industries , is abo ut 37 ,000 PE. All basin wastes
receiv e treatment befo re disc irarge ; over—all reduction of wastes
is abo ut 84 percent , witir aboem t 5 ,900 PE discharged to the water-
course.

F u t u r e  waste load projections ar c based on tire economic fore-
casts presented in Chapter V I .  The f o l lowing  assump t io ns luave
been made: ( 1 )  f u t u r e  food p rocess i n g  and ot irer industries in tine
Roseb u rg ar ea w i l l  be connec t ed  to m u n i c i p a l  systems : (2) addi-
t iona l p u l p  and paper expansion will be located on tire coast; and
(3) m u ni c i p a l and industrial wastes will receive at least 85 per-
cent treatment in 1980 and 2000 and at least 90 percent treatment
by 2020. From these assumptions , projected future waste loads are
shown in  TABLE V I I I - 4 .  It should be noted titat due to assumed
increases  in t r e a t m e n t  e f f i c i e n c y ,  2020 pr o je ct ed loads are less
t i tan  t irose f o r  2000 .

TABLE V I I l - 4
PRESENT AND FUTUR E WASTE LOADS
DISCiIARGEI) TO UMPQ IIA STR EAMS

(Population equivalents )

thading Point 1965 1980 2000 2020

Canyonv i l le  200 300 400 400
Clendale 200 200 200 200
Ridd le  300 300 400 400
Roseburg  Service Area~ 5 , 100 22 , 600 39 , 800 38 ,800
Drain 200 300 400 300

Remainder  of Basin 100 200 300 200

• Tot al 5 ,900 23 , 900 41 , 500 Li Cm ,300

a/ Includes tine conmiunitics of Myr t le Creek , Wi ns t on , Dillard ,
Suthe r l in , Winchester , and Oakland .

Increases in mun ici p a l and industrial waste loads are anti -
ci pa ted to oc cu r pr i ma r i l y  in the Roseburg area. Not only is popu-
lat ion growth centere d in th is  area but large increases in food
processing wastes  are foreca c- t .  Food processing wastes account
for  t im e large increase -  in wa~~te loads between 1965 and 1980 .
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g~ W A l E R  QUAL I ’l Y O1IJLC’ IVES

Wa t e- r qu a Ii t y c u n i t  ro 1 eva l u a t  ions cons ide r  pr inniar I. ly tirose-
w a t e r  q u a l i t y  am -m d w a t e r  p o l l u t i o n  c on t r o l  p rob lems  w i u i c - I n  can be-
imp  r mi v &-c i  ur main t tin - me-el by s t r e a m  f l ow  r e - g in  Lut ion . i-o r time Sou th
l 1 nir pq mi ~m an nu l  i t s  t r i b m n t u r  i c ’ s , t h e s e - inc l i n d e  d i s s o l v e d  oxygen ,
tu-u unpm r at ui rm - , an - m d n u i s a n ce  a q u a t i c  g r o w t h s  and are associated wit h
m a i n t e n a n c e  of f i s h l i f e , w a t e r  r e c r e a t i o n , antI aesthe tic env i ron-
m e n t . ‘line benefits associated witlu water quality control for these-
- u - i _ c - s i_ i re-  w idesp read . Wate r  q u a l i t y  o b j e c t i v e s  have - been developed
for tire various water uses based on the  f o l l o w i n g  i n d i c a t o r s .

I . 1)issolved Oxygen

The d i s s o l v e d  oxygen (1)0) ob j e c t i v e  f o r  t h e  Sou th  Umpqua is
de l i m i t e d  b y anadromous fishery requirements--tine use requiring
t i n e  h i gh e s t  DO level. Other uses served at this level are recrea-
tion and aesthetic conditions. Since salmon and steeliread use t h e
s t r e a m  at a l l  t imes of t i m e  year f o r  e i t h e r  spawn i ng , rea r i n g ,  or
mi gra t i o n , a m i n i m u m  ob j e c t i v e  of no less t h a n  7 m g / I  must  be main-
t a i n e d  i n  t i n e  l ower S o u t h  t lmpqua t h r o u g irou t t h e  yea r .  DO satura-
t i o n  is r e q u i r e d  in  headwa ter  areas fo r  f i s h  sp a wn in g  and i n c u b a t i o n .

2.  T em p e r a t u r e

I uuupm -r i _ m turm- requirem ents for th e- South 1u m nu ~n q u a  a re  a l so  governed
nina i n u l y b y tin t .- an a d r o m o i n s  f i s l ì c r y  , bu t  N-c- r e-at  ion and gen e - r i _ i l s t r e a m

c o n d i  t ions  be-ne f i t  f r o m  coo l c - r
h i )  - 

w a t e r  te m p e r a t u r e - s .  The- fol -
it u w imi l l i l l u s t r a tion (FIGURE
V I l I — J )  s t uow s t i ne -  t e m p e - r ;r t u r
n u ’ I u i _ u m  nu  f o r  a n i _ u d r c ’m o n n  s ~ i si n

- - pr  cidue - t I o n n  . Max irrnnnuu tempt~ri _ n —

t u n n t - s  sh ou l d n iat ex c e e d  7 ) )  F
4 ___________________________________________ d t n m  i u p - J u l  v i _ u nti A u u u - m m  -i _ t , t o

I m m  i i i  I - i i i  I j  s i t  “ n i ~n m l  ion

-~ 
i _ i  l u l i  no- - m t m m i  m - , m t im ’ , i’v m i d  —

Sc ‘I t - u ~u h - t , I , , u i _ p  n , m t t m t n - S  s lic m n m Id
m i m i  I i u-i_ c n - u  m l  m I S e m  oh t m  inn

- i A ’ i c  p ~~~~ *~~ .~m- .. — i - cr~ 
opt t n tm n mnnm e g g  s m u t  v u va 1
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- -  - • -  11 i i  m i t e  I l i u m  cml ~k and
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3. B a c t e r i a

B a c t t - r  Lu I ob j n - c- t . i v e  s f a n  r m ~- c r e - - a t  iom i  mind w a t e r  supp l y us e --  a rc
I , 000 Ml ’N , t nch  , 000 M1 ’N , rc’spe_-c t ive-- ly. i’rea ttnment , i n - n c  l u d i ng  d i s i n i —
fe- c t  n ui _ n i , i s re-qu ire-Cl to redu c e- bat ’ Ic!’ ia l  cone’ e - - n n t r a t i o n s .

U . EVA L i A i  I o~ ~ j I - LOW REU - hAT ION R E Q1 u IRE MEN’I ’S

i- low r e g u l a t i o n  for quality control is required in time S o u t i m
I t nn pq mm a R iver  to m a i n t a i n  the p re sen t  and f u t u r e  use - t ) l  t i m e  stream.
lime maintenanc e anti enh ancement of t ine  anadromous f i s h e r y  is  ti le
critical use- requiring a d d i t i o n a l f l o w . C o n t r o l l e d  s t o r a g e  r e —
l e ase s  are-  needed t o :  (I) mai nlainn dis solv ed oxygen roni centr ations
of a t  l e a s t  1 nng / I d u r i n g  t u e  i u n o n n t h m s  of Jo I v , August , S e p t e m b e r ,
and I)n- tober anud ( 2 )  l o w e r  downs t r e -ann w a l er  t e m p e r a t u r e s  d i t r i  ng t h e -
same- period .

- - - - I .  D i s s o l v e d  Oxyg€ - nD O  - i m o w  R E t  A T u O N S H I p S  _____________________

7 D O — f l o w  r e l a t i o n s h i ps

South  Umpqua  f o r  p r e s e n t
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~~ 

have  he- en computed  for  the-
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- t i o n s .  Two of t i r e - se  cu rv e - s
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- I ___a re -  sinown in FIGURE V I I 1- 4 .z

Und e r  p r e s e n t  load ingz
w 4 —

mi_ o n d i t  i o n s , the- one - in - t e t i>-
droug ht flow s of 80 cfs0

(5

3 — ‘ - -

i 

-- in Augus t  and September
o 

would  res u l t  in avera ge>
-Jo 2 - - -  - - - DO levels of about S mg /l .
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i’ I ow r e - q e m i r e m e n i t s  , i n n  c om h in a t  u t i l t  w i t i m  a d e q u a t e  t r e - u t m e n t  , an ’md
S t a rage re-q u ii re-me-mn Is  t o  nnn ee t de f i c  I - on- n c-s cinder one— i n—ten d ro m u g lu
c o t m i l  i t  i on - ms  a r t  sh own b r  1 1 m m ’  I u u mr c r i t i c a l  m o n t h s  i ii ‘I A IIL E V I I  1— 5 .
R-s e-rve, i r ru leases are not  nee d ed de mr l ng tint- r e s t  of  t i m e  yea r  to
nmi inn t i _ m i  n av e r 7 nng/ I IX) ti m rommg i noen t t lie st ~m e1v p e r i o d  . iloweve- r , i I
SiI t) Li id c- n o t e d  t ln:u t , i f  f m n t em r e- ( l e v e l c )p m e n t  of  t i n e  b a s i n  s i g n i  L i —

n- t I l t  l v  i _ i l t e - r s  p ro  e n - t e d  c o n d i  t i o n n s , r e - l e t s t - u ;  ni na hi- r e - c 1u n i r e d  d m u r i n u g
v i o l  m - I un io n t h i s

1A B L~ i _ n u n — S
FLOY.J AtOm Sfl)ttAm;t. REQI’ nREHENTs

Si)I’Ti l ‘MuA h i _ A BEnA n l-i R i ) SE ,u r R ( .  SEW A GE rR EA Tu-~~N r pLA N T

— - -~~~~ _______—— 
Pr eee nt 1980 2hI OO 2020 

- I)t., ,, j~~ed St o r ag e  S to ra ge  Stor ag s Storage
Baa, - e u o ~ Oxygen th ,,~ R en e a . e i  ti om Ru e.,,-. 110,) ReleasS. Ft o .~ Ret.....

O b j e c t i v e  Req d Req d Req d Req ’ d R eq d Req d R.q d R.q d

— 
xgj i e t a  Al c i i  AF cii AF c i .  AF

cm 192 n . 185 240 4 .740 in mO S8O 3 2 7  10 . 100

- 9 7 i i ?  6 950 u6 uu q ’mhim u 335 t S ,750 327 15 25O

Sept ‘9 7 192 6 830 24G 4 , _ I l l  3 3 5  n 5 250 3 2 7  14 750

- -i - 1 8dm 7 192 370 240 JJJ.?Q 3~~5 ,!JJ. ~~ 
3 2 7

h i _ A L  ~~~~~~~l

Bas ed mu o n e  tn t e n  d r oug h t  r e i u i r r e n c e  at  Broc kw ay gage .

Base-cl on t h i s  anna l y~~i s~ th ere i s  an i nmned i a t r -  ne-eel f o r  an
i _ u m m n i u a  1 d r a t  t — o n — s t o r a g e —  of lb  , Ot)0 ac re ’— f e - e l  and a max imum St imd y
-cr  iod need of 51 , 000 acre- — I c-c -  I

2 . ‘ l e m p e - r a t m m r e

As shown in C hap t er  V , S e c t i o n  4 , p r e s e n n t  t e m p e - r a t n u r e s  d t m r i n g
h u e ’ sn-mnimn n e r m o n t i r s  i i i  t i m e  S o u t h  l l mpq u n m e -x n - - e - t I  t h o s e  m i e s i r a h l e  f o r
tine e x i s t  in g  a m m d  p o t e n t i a l  I i s h u  p r o d u c t  i o n .  i - i s } u e r v  ag e n c i e s  Ir av e
i n t d i c - a t e - c l  l i m i t  I l u c r e  w o u l d  be cons id e r ab  I t -  enhance -me-nit of anadromen -i s
I i s i m  rIots i r n  t in t . -  S o u u t i n  i ! n n p q u i _ u  i f t en iup ur at uur es n--oti ld Pm’ l o w - r e d
~\ I t h t m i u g l u  i I is beyond  lire scope oh t i m  i s  a g e -n r c  v t o  reconmrend I i s h i e r
e- n mh iarn t- nim t- nt , tIn t- t e - i _ t s i b i  l i l y  of met-I in g I n u i _ i u m ’ r \  o b j e c t i ve- s w i t h
t l u m -  I i  h I m - u  J i r e i j e u t  h r as  l i e - n - - n m  e x a m i n n e - d t o  a s s i s t  i s i n e r y  a g e nc i e s .

F ’ i s l u e r y  m ’ n i l u , u i i n - e - n n n e - m n t  c r 1  h r  i t  i _ i r e  i_ m - - - i _ i i m ’ n ’ m t m i n i - u ;  ot 51 °F or
l owe r b y n n i i d — S c u p t e n n u b e r  m n m u l  as low ts poss i  h i t -  d m trin g t h e  scnrmnc -r.
Exann i tia t i o n  em) tim e - State- Wat m’ r F~- u ~o t nn c e -l u Board s t u d y  c -n i t  i t  h t - d

t/ A i m n u t - m I  d r _ m i  t— um nm—st mm r a g c - is t ime senor of in cr t -n n en n ti _ u l t-X n -ess s of

n n m ’ m - m l m - - I  r m -  i m - ,c -~ m - ~ m m V m - r  i n n ) h m n w s  d u m r i n g  a c l i m a t i c ’  ye-ar  ( A p r i l  to A p r i  H .

j i )
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Water  Temperature Predic t ion  and Control - Umpgua R i v e r  Basin 1964

shows tha t  the reconunended temperatures could he maintained almo st
to tine mouth of the South Umpqua in all months except September
and October with releases from the Tiller project. Fall tempera-
tures could be met by al low ing hi gher suimner temperatures (up to
72 °F) at L ire mouth and thereb y conserving colder water for  f a l l
r e lease .

A sched u le devel oped by the Corps of Engineers sirowing probabl e
re leases  f rom t he  ‘l ’i l ler  Reservoi r  an d t ime a s s o c i a t e d  tempera ture ’
regime n f o r  the South limpqua is shown in TA BLE V I I I - 6 .

TABLE V I I l - 6
SOUTh UMPQUA R I V E R

‘FILLER RESERVOIR - SThEAM TEMPERA TURE CONTROL

P r o b a b l e  Predicted Temperature
Release  Reco imnend ed~ At  tine ?‘~ x. a t Mean at

Month Rate cfs Criteria °F Dam t i re  Mout h  t i re Mout h

October 612 53 52 60 57
November 350 50 46 51 48
December ‘15() 45 39 43 4 1
January 350 43 40 40 40
I~e i) rua ry  350 43 40 46 44
March 350 46 40 48 46
A p r i l  525 48 45 55 53
May 858 55 51 6 1 58
June 1 ,139 65 55’ 68 65
Ju ly  1 , 471  67 55 71 67
Aengust 1 , 244 62 52 67 64
September 885 56 52 66 63

Desired temperature at mid point from dam to  m o u t }u .
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IX. BENEFITS

A . WATE R SUPPLY - MUNICIPAL AND INDUSTR IAL

A future need for storage for municipal and industrial water
e x i s t s  in ti - me Umpqu a Basin as described in Ch apter V I I .  By tine
year 2020, supplemental storage to yield 7.65 mgd or 2 ,350 acre-
fe -c t w i l t  be needed . First need ‘will begin at about the time of
assumed p r o j e c t  comp l e t i o n  ( 1 9 7 5 ) .

Time -  v a l u e  01 t b m i s  sh o r a g e  has been e s t i m a t e d  b y a p p r o x i m a t i n g
t h t e  s i n g l e — p u r p o s e  cos t  t h a t  w o u l d  he r e q u i r e d  to d e v e l o p  the
n eed ed sup p l y  in t i m e  absence  of t i m e -  T i l l e r  and C a l e s v il l e  P r o j e c t s .
1)-c most like ly a l t e r n a t i v e  source a v a i l a b l e  is on Jackson Creek
(Sec. 2 , 130S , R I E ) .  Based on t h i s  alternative , t i m e a n n u a l  va l ue
of 2 ,350 acre—feet of storage inn lime project including operation
i_m id maintenance is estimated to be $220 ,900 , with a 50-year amor-
t i za li oni at an i n m t e r e s l  r a te  of 3 . 125 percent.
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B . WATE R QUALITY CONTROL

The various uses requiring controlled water quality ~~ish life ,
recreation , and general aes the t i c s )  were discussed in detai l  in
Chapter VIII , and it has been shown ti-mat the anadromous fishery
requirements are the most stringent. Oth er uses , however , w ill
benefi t from the hig her DO and red uced temperatures. Storage
releases f r om the T i l l er and G a l e s v il l e Pro j ect s are needed in
addition to adequate treatment to protect and maintain these uses.
Failure to provide flow regulation would allow further degradation
in the stream environment and cause furtirer reduction of t ine South
Umpq ua fish population.

Beneficiar ies of flow regulation for water quality contro l
are widespread throughou t the Umpqua Bas in  and time State of Oregon;
nei ther the  p o l l ut ers wino c o n t r i b u t e  to tine water quality degrada-
tion nor the users wi-mo benefit from time improved q u a l i t y  can be
spe c ifically identified . The cost of waler quality control in
tirese projects is , therefore , non—reimbursable .

The m i n i m u m  v a l u e  of s to rage  f o r  water q u a l i t y  c o n t r o l  in t i m e
Sout h Umpqua is considered to be equa l  to tine least—cost alter-
native in the absence of lime filler Project. Waste disposa l under-
ground , transmission ol wastes downstream to time main stem lJmpqua ,
and waste lagocining are not feasible in the Umpqua Basin. Tine
least-cost al ternative would be a single-purpose reservoir locate d
on Jackson Creek below the confluence of Luck Creek in Section 2 ,
T3OS , R1E , wlni c i r could pr ovide tine required flow regulation.

Bas ed on this alternative , ti -me minim enm value assignab le to an
annual draft-on-storage of 51 ,000 acre-f eet , based on a 50—y ear
amort i z a t i o n  at a rate of 3 .125 percent , is estimated to he
$640 , 000 .

The value of storage for fishery enhancement (temperature
control and flow stabilization) is assumed to be tine value of tine
enhanced f i she ry  as determined b y the f i s h e r y  agencies concer ned .
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A E P E N D I X  A

‘fable I

OSSA- I SUS BASIC DATA AND MONITORING STATION LOCATIONS
CMP QUA R I V E R  BASIN

S t i _ n . S t re a m  and Location Sampling Data Data Sta. Type
No. R i v e r M i l e  De s c r i p t i o n  M o n t i n l y Quar.  A v a i l a b l e - Mon. B . D .

5 1 5  S l mpqu a  Owe 22 Br .  at x x 7—14-59 to x
P 1 1 2 - 4 8  Day ’ s C r eek ~/ 1 1 — 9 - 6 1

H ’m S t i mp q u a  Co. Rd . 2 m i .  N o .  x 7 - 1 4 — 5 9  to  x
r I l 2 — 4 5  o f  C an y on v i l l e  10—17—60

( ( ‘
~

‘ 1:0w ( : r n - - e k  n i n i  . u p s t r e a m  x 7 — 1 5 — 5 9  to x
P 1 1 2 — 4 1 — 3 5  f ron n n  G l c n n d a k -  N I P  1 0 — 1 7 — 6 0

C C I  Cow Cree k ‘, m j  . d n s t r e a m  x 7 — 1 4 — 5 9  to x
i l 1 _ ’ — - ’+ l —  1 .  f rom C l i - n i d a i m ’  STP 10— 17— 60

( ; C2 Cc mw ( : r c e k  ~ nni. ups tream 7—1 1—59 to x
1 11 - 4 1 - i  t r m u u  R i d d l e  STP 10-17-60

C C I  Cow reek ‘
~, mim i - d n ns  i r eam x 7 — 14 — 5 9  to x

I I I  1 - 1  - 1  1 rou - n C in - In - I le -  $ P I n -  17- 61 )
SC I S h’ mpq cnzt I ’S 1 w :  n-3 B r .  a t  x 7 — 1 1 — 5 9  to x

H 2- H N- - rt h e  (reek l i _ n - i  7-61)

5 1 2  S u u j x ~ I m i _ u  O l d  h w y  0) B r .  P m i i i .  x 7 — 1 4 — 5 9  to x
I I I  i 2 — l n ~ S of R o u c - i o n r g  1 0 — 1 1 — h o

S I l  S I mi tpq un u : ‘ k - h r m m - m  u-: >; 7~~l ’+ — 5 9  to
l I H ~~$ 1/ 1 1- 9 - 6 1

NI I N I i ; m q c m a  A II m  Ro c k i ; r .  x 7—14— 59 to x
i i 1 2 — 2 7  I l  I I  — 9 — 6 1
N I m p q u - c  C l o v e - n — ( n  m e - k  Br .  x 7 — 1 4 — 5 9  to u-u
P 1 1 2 - I  S jO- I i -o o

NI l N V fl ip d l U i _ t  ( , u r d n - - n i  ‘~- m l  Ic - v ~r . x  7 — 1 4 — 5 9  t o  x
I l l  :— 2  I D — I  7 — i l )

) I I n p q I n ~ L I inipq ut c Br id h p m - x 7 — I 1—59 to X
I D — I  7 — S I )

LI r n j m q n n  ‘ m m  B r i d ge- x 7 — 1 4 — 5 9  to x
/ 4  1 0 — 1 7 — 6 0

I - ‘ fl p m q m u , m  Ce I I  cig ~ç h r  i ut guu’ x 7 — i - m — 5 9  to  x
H I i  it)— 1 7—60

I l l  l - 1 k  n u t  k E l k t o n m  x / — I - ’m — 5 ~) to x
i - ’~’3— D . 1 i D — I  7 — h ( I

02 I ‘ rT t p qu m a I ;  I C t  n - m um u- X / I - m —  1 ’)  1 m m

L I - e l  i i  — 9 — h i
I - 1 r n j u j  I - Ne — i t  I h u m i  n x / — I m — 5 i  1 c m  x

( 1 4 l 0 1  7 — I l )

1 /  S t  ;m r t -m I -H , -) I
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APPENDIX B

PuS Water ~ ia1ity Survey
Umpgua River Basin
August 18—21, 1963

Sa~~j in~ Stutien oca~~~~s _

No. Location Remarks

COW-i Cow Creek nea r mouth Sample from new bridge .
COW-2 Cow Creek above Riddle Sample at USGS gage.
COW-3 Cow Creek near Azalea Sample underneath bridge on Grants

Pass Highway (99) near Quinos Cr.
COW-Spec Cow Creek at Riddle Water Sample from new brid ge.

Intake
SU-5 S. Umpqua above Milo 1 mile upstream of Milo Academy

at Corn Creek Road .
SU-4 S. Umpqua at Riddle Bridge
SU-3 S. Umpqua at Dillard Bridge
SU-2 S. Umpqua at VA Hospital Veterans Admin. Hosp. Bridge
SU-1 S. Umpqua at mouth Sample from boat float at County

Park.
NU-2 N. Umpqua at Lone Rock Br. Bridge east of Glide.
MU-i N. Umpqua at mouth County Park.
MU-Spec N. Uinpqua at Winchester Darn
CAL-2 Calapooya at Oakland Water intake .
CAL- i Calapooya at Umpqua Sample from brid ge 1~ mile upstream

from mouth.
CAL-Spec Calapooya near Nonpareil Sutherl in water intake .
EC-2 Elk Creek near Drain Sample from bridge .
EC-l Elk Creek at Elkton Sample from bridge .
IJR—2 Elk Creek at Umpqua Sample from bridge.
UR-l Elk Creek at Elkton Sample from bridge.

__________________ S
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APPE NDIX R

PHS Water Quality Survey
Umpgua River Bas in
Bacteriological Data

8/20-22/63

Total Coliforms* Fecal C o l i f o rms*
Sample 1/ Midnigh t Noon Midnigh t Noon

COW-i  200 110 20 24
COW- 2 800 <10 10 < 2
COW-3 200 60 <10 12

SU-4 1,300 60 50 (2
SU-5 < 100 10 (10

COW Special 20 2

su- i 7 ,000 700 120 100
SU-2 700 390 360 210
SU-3 13,000 490 240 176

MU- i 180 80 90 60
NU-2 220 80 12 4
MU Specia l 150 (2

CAL- l 1,800 2 ,300 14 310
CAL- 2 200 620 16 520

EC-l 240 1 ,000 22 270
EC-2 16 ,000 7 , 200 2 ,900 6,400

UR- l 2 ,000 1,500 24 24
UR-2 490 410 28 144

CAL Special 3,200 1,000

Southerlend Special 630 190

* Count/lOO ml .
1/ List of sampling stat ions shown in Table 13-7.

_______ ___________ _________________________ 
.4



APPE ND IX B

STR EAM DISCHARGE DATA , UM PQUA R iVER BASIN
PUS Water Q u a l i t y  Survey — August , 1963

Gaging Station Date of Discharge (cfs)
15 16 17 18 19 20 21 22 23

Jackson Creek near
Tiller 23 23 22 22 22 21 21 21 21

South limpqua River  a t
Tiller 75 72 70 68 68 66 66 66 66

Cow Creek near Azalea . . 15 15 15 15 14 14 14 15 15

Cow Creek near Riddle . . 55 55 52 50 50 50 52 52 52

South Umpqua River near
Brockway 143 141 139 135 133 130 126 126 130

North Umpqua River at
Winchester 940 913 868 814 832 877 886 895 868

Calapooya Creek near
Oakland 16 15 14 14 14 12 11 9.8 12

Umpqua River near Elkton. 1110 1160 1130 1120 1090 1080 1080 1090 1090

Elk  Creek near Drain. . . 3.4 3.4 3.0 3.0 2.6 2.6 1.8 1.4 1.8

4
,- -

.1

—



4) (j)
I l l  1 1 1 1  I I I  I U U I i i

1 1 1 $  S i l t  l i i i  ~I I I I  I i l l  1 1 1 1  1.1 l i i i
H H

— C I I 0 ‘0 ‘0 I I ~D 0 N- I I C O  I L$1 N- I I ’ 0
U . . 1 1  . . • 1 I  . . • 1 1  • I - . 1 1

~~ ro i I CO r— I— r—. ~~ C- I I I NJ I r- N— I I r—

—~ ~I)

E o
U) I 0 I C C-I I CO I in C) I 4 I C 1  ~‘J 0 I C) I If)

.—~ I r) I NI —4 I —4 I .—4 C) I C I 0 r~) I C-I I C-I
1.. .—. — I ‘-4 I ~-4 .- ~ I —~ I .—l —i I —I I —~ ‘—i .-4 I ~—4 I ~ -4

•J U
“-I 0

U

—, C 4
U) 0

UI ~~ 0 CO -.t N- NI .-4 0) CO I 4 If) If~, ~ I CO I ‘0 in
E • —~ 0 I 0 0 —~ ‘-~ $ C) C) 0 0 I CI C) 0 0 0 I 0 0

• . 1  . . ~ 4 - . -I S . . . .5  . . . • . 1
w 0 0 0 0 C) C C I C) C’ 0 0 I 0 0 0 0 0 I 0 0
U)

>
— ‘—4

-4
“-4 ())

4:
4)

0’ Ni C Ni N.J I S I NI in N. I I I ~O 11) ’0 I I I’0 c-I CO 0’ I I CO
‘0’0 I I ho .0 ’0  I S I’D in in S II In ~o in in I I in

•0
CO - W

~< $~j r -~ C
— > 1  in

C~ CO Cl 0’ CO .-4 c-I 0 0 ‘0 0’ CO CO 0 in CO NI 0’ 0’ 0’ in C-I 0’0 ‘a
Z ~~~~.—4 0 . . . • .  C

U) ~~ 0 0 —1 ‘-4 ‘-4 ‘—4 0 0 0 0 —4 0 0  —~ 0 0 C) 0 ‘ — 4 0 0  0
p4 ‘a 0
p )~~~u3
<

-4
in N-C) IflN- 0’i-~~~4In~~.1- N- m c~~0’In.-4 ~~

- 0 ’o 0’ i nCO

C O t -S O % 0 ’ C O  N - C O 0 ’ 0 ’ C O  r — N -~~~~C O C O  0’0’

I ‘ 0 C O  0’ 0 .-4 0 0  4 In 0 c--I N -~~ ‘-4 in CO 0 CO N -~~ 4
N 0 Ni In Ni 0 0) 4 -1’ c-I 4 4 In CO 0 0 0)  N- 4

1 ~~~ C O C O C O C O  C O N - C O C O C O  c-- r-. c- - N- N-  ~~ C O C O C O C O C O

54

ftu C- I 0-4 e-II.-4 0 C O - c- I I 0  0 ) I n C O c ’~IICO ‘-4 OONC’iI.-4
c—i c-i N c-S I C-i N .-~ c-i c—iIc-I ~~I ~~ ~~4 c-il--i c—I c—i c--i N c- -lie-I

f-4

4 . 0
C
0 . • 0..

. 4 . 1  — .-4 N c-i c-i c-I m ci m U)

~ ~~~~ ~~~~ ~ 1111
i.i 0 0 0 0  • 0 0 0 0  • 0 0 0 0  • 0 ~~~~~~~~~~(#3 U Q U c )  

• 
O U Q U  

• 
Q U UQ  

• 
U

~i 0 In In 4(1 
• In 0 In 0 

• 
In 0 0 In 

• 
1(4 In 0 5(1 In

In 0 Ni • ~~I~~~4 4 In • 4 In Ni ((1 • c-i 4 Ni .-4
Ni ~O N N- 0 N- c-I N- -4 4 0  5(1 r-4 0 N- C’)

I—i c--i 0 ~~4 —I • 0 0 .—4 .—4 • c—i 0 ~ 4 • —4 0 0 .—4 .—4

-
‘ 

4

‘) c’~ 4 Ni Ni Ni 4 t ’~ m Ni Ni 4 m Ni Ni
• ‘O ~O’O ‘iO ~~ ~O ~O ‘.0 ‘0 ~~ ‘.0 ‘.0 ‘.0 ‘-0 ~~ ‘0 ‘.0 ‘.0 ‘.0 ‘0
41 - -.. -

~~~ ~~ 14 ~~~~ -. ~~~. ~~~~ 14 —. - ~~~~ 
.. 14 -. -~ -~ ~~

~ OO O’.G’.G4~~. G’.O’.G’.O’i>  ‘.0’.G’.-~~~ a-. o ’. c~ e ’.a’.
~~ - 4 -4 -4 , 44 -4 -4 ~ 4 - 4 4  -4 -4 - 4 4  -4 -4 -4 -4

~~~~ 
S

~5 4
~~~ 

S•~ ~~~~ ~~~~ ~~ — ~~ .~~~ 
,~ — .~~ ~~~~

—

~ 

- 
4



I S I S  I S I S  , — 4 5 . - 4 5 . - 4  I 1 1 1 1 1  1 1 1 1 1

~~I l I l t  S i l l  .4 I . 4 S~~~ 4 S $ 1 1 1 1  1 1 1 1 1
I S I S  I S I S  C I C I C  I I S I S  S 1 1 1 1 1

I S
N- ’ . Ø  S S ’ . 0  CO Ni S 5 0 In ‘-I I S CO I N ‘.0 5 5 4  N 4 I I Ni

U • . 1 1  • • . S I . • .  I S  • I • • S  S • • . 5 1
N- N- $ $ N- .—4 N I S N —I N S I .—4 I 0 0 5 5 C) C) C) I 5 C)

_I .-4 .4 ,-4 -4

‘0.•-4 ..4
-4
0
U) 0 1 0 1 5 ( 4  I I I  I S  I I I  I I  S 1 1 1 1 1  1 1 1 1 1

. — I I ( - 1 5 . -4 5 I 1 $ *  1 1 1 1 1  I 1 1 1 1 1  1 1 1 . 1
.—4 .—4 5 . — 4 5 .—4 1 1 5 1 1  5 $ 1 1 1  I 1 1 1 1 1  1 1 1 1 1

‘0 aj i~U) 4J0
~ -.4 1-I
C .3
.4.4
‘a Ia
Co C’) S CO c-I C-I 0) N CO 0 4 0)  Ni 4 1(4 0’ 0’ N- 1(1 0’ CO 0) ‘.0 N- N CO
0 Q ,-I 10 0  ‘— 0 - 0 — ~ 

-4 —4 --I —i 0 N i C O C O C ON i  0 0 0— 4 0
• e n I • . • . • . • • • • • •e . • • . • . . • • •

~~~~-I 0 C $ 0 0  0 0 0 0 0  0 0 0 0 0  0 0 0 0 0 0  0 0 0 0 0
z ~~~oI—i i-l U )
U)
-4 ‘4CO ‘-I

~~14
> C 0 0 5 I 10 c--i S I S IC —i Ni I I I I C’) C—I 0) S I I I CO CO I I I 10)
~—I 0 in 5(1 5 5 I c--I I I I Je-l N I I jr—i c--i ‘-0 I I I 1-0 ‘0 I I I 1.0

I~i -~~
‘0

-4 4)

Mi -.4
Cl 0’0~~-4 4 0)  C O N I C- I 0’4  C O 4 $Q ’0  0) 0— I N- c - IC) N J 0) 0 c ’ JCO ‘a

CO 0 .-4 . - 400  - 4 -i .--l .-I ’- c-I ---l C-I N I N N N I  —4 . - I N C - I ’- 0
0

0’ Ni N- 0) 0) 0’ Ni Ni 4 In in in 0 N- In 0 N- ‘0 N 
Ni1

C O N- O ’ 0 ’ 0 )  C O 0 ) 0 ’ 0 ) O ’  0 ) 0 ) 0 0 0 0’ C O N - O N 0’  C O C O 0 0’ 0 )
- 

(6, ,-4 --4 --4 .-I _4 -

I 0) 0) 0 0 0)  0 0  CO ‘0.0 0) 0 -.00 0) 0 0) ‘4- 0’ CO 0 In N 0 0  N-
~) r~~In N- N  00’.-Iin .-I ? — N - 0 ’ 0 0 )  — 0)NCO40’~ In U i $C OI n

1 ~~~r- c o r ct r-~~N 0 0 r -  c K J 0 ) 0 ) O %CO ~~~~~~ 0 ) C O C O

-< ft U 00 _4 COl.-I 0’ CO 0 —410 N. In N- 0) N- 0 C’) 0 Ni C’) N N .4 Ni -4 IN
0 C-i c-i C-I NI N ‘-4 —4 N N IN - .—l - —4 ‘-1 C--i C-I N c--i c-I c--i C-I N C--I N Ic—I

• • . . . •1
04

C 
• 

I.) 
-

0 • . . U)
0.

‘a 1(4 1(4 In In • -I ~~I -I -4 • N C-I c-i N • U) ~-4 -4~~~4 • N N N c--i
I S I S  I S I S  I S I S  l i i i  I I I  I

‘a ~~~~~~~~~~~ • • ~~~~ l~~~~~~) • ~~~ •
U) U) U) U )U) 

• 
Z Z Z Z  

• 
Z Z Z Z  

• 
Z U ) U ) U ) C I )  

• 
U) U) C#) U)

0.1 0 In in i f)  
• 

0 In 0 if) 
• 

In if) I”- if) 
• 

0 0 If) 00  
• 

0 0 0 0
2 -4- -4 c--I N • I’) Ni 0 4 • Ni It) — 0 • 0 in 4 .—I If) • .—4 0 C’) .—4
-.4 N if) i-4 ‘.0 0 N- Ni CO Ni ‘.0 c-I CO N- ON- Ni CO -I CO Ni 0)
I—I N 0 ‘—4 .—4 • 0 0 .—4 .—4 • N 0 ‘—4 —4 • ‘—4 0 0 ‘—4 ‘—4 • 0 0 .—4 —.-I

14 14 14 I-li 14
-~~~~~~~~~ U U U U UP Ni tfl Ni C’) 4 Ni Ni Ni Ni 4 Ni Ni C’) Ni 4 Ni Ni C’) Ni C’) 4 Ni C’) Ni Ni 4

01 ‘0 ‘.0 ‘.0 ‘0 ‘0’0 ’0 ‘0 ~~ ‘.0 ’.0 ‘.0 ‘.0 ~~ -0 ‘0’.O ’0 ’.O ~~ ‘0 —0 ..D’0 ~~41 ~~ ~~~ 
—.. —•• 14 ~~ ~~ ~~ $4 -~~ s 

~~ ‘-~~ 14 ~~ 
-
~~ ~~ ~~ 

-
~~ $4 -~~ ~~~~ ~~ ‘~~~ $4

C O 0 ) 0)O ’> 0 0 0 0>  0)0 0 0>  0 0 0 0 0>  0 0 0 0>
~~ .-I .-4 -~ — 4 c-I N c--i N 4 .-I N N N 4 N N N c-i N 4 c.S N N N 4

• ~- ~~•- ~~ - 
—5- -5—- ~~- -~~ 

_
5- -~ 5-- -~~ ~~- -~~ 

-
~~ 
-

~~ 
_5. -~~~ 5-- 5-- 5-- -.-

CO CO CO 00 0 0 0 0  CO 00 00 CO CO CO CO 0000 00 0) CO CO CO CO

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

-- -=—-- -
~ - - -- —- - —--~~~- - - - - - -—— — 

.4



1 1 1 5 $  1 1 1 1 1
1 1 5 1 1  1 1 1 1 1  .—4 I l l S  5 1 1 5 1  1 1 1 1 $

0) 1 1 1 1 1  S I l l S  -.-4 1 I I I  1 1 1 1 1  1 1 1 1 1
1 1 1 1 1  1 1 1 1 1  C I I I  I S I l l  I 1 1 1 5 1

I I N - N - N -
_i .-1 0 -.0 I S - 4 — 4  —I I I .-1 o~~---1 S I 40’ N S I
U • • I I  • S t  • • • I S  • • • I I  • . — I S t ’ — —-4 0s

0’ C) I SO ’  S I C’) Ni CO I S Ni Ni NI S I ‘0in’.0 I I N Ni c-I
n-I .-4 ,-4

(I)
‘0
--4
‘-4

— 0
U)

1 5 5 5 1 5  1 1 1 5 1 5  1 1 1 1 1  l I t  I S  1 : 1 1 1
—4 I I I  I I I  ( S I  I i ,  ( ( I I I  5 5 5 5 1  S t I l l

-o $-~~~~~ I
-
~ 41) 0

-‘-4

~j 0_4 .—4 N - — 0 0 ) 0) 1 1 1 5 1  1 1 1 1 1  $ 1 1 1 1  1 1 5 1 1
.-4Q .4C)Q 1 1 1 1 $  1 1 1 1 1  S I S I S  I S I S  S

• — • • • •  5 1 1 1 1  1 1 1 1 $  1 5 1 1 1  1 1 1 1 $
UI .—l 0 0 0 0 0  1 1 1 1 1  1 5 1 1 1  1 1 1 1 1  1 1 1 5 1

—4 CU t!)
41) 5-1

cx~ -,-i
.-i U)

cx~ ~~ I )I)

~4 -.4 0)
> Z O  N - I l  SIr— 1 1 1 1 1  I S S I S  1 1 5 1 1  1 1 1 1 1

‘0 ‘0 1 1  51.0 1 1 1 1 1  1 1 1 1 1  I * I I I  * 1 1 1 1
5-4
CU

‘0
U)
:3

in C
Cl CO in ‘.0 in CO C-I in -4 If) ‘0 Ni C--I -4 ‘—1 C-I 0’ ‘.0 N- n—I ‘41) ‘.0 ‘0 0’ NI ‘.0

-) 0 ‘a
0) .—4 ~—I .—I C--I .—4 C-) ‘—4 —4 —4 —4 ‘—4 —4 ‘—4 .—4 .—4 ~—4 —~ .—4 —4 —4 —4 —4 .—4 .—4 .—4 C

0
>4

0 N N- N- 0)-.0 n-~ ‘0 0) N- C) N ..0’.0 Ni 0’ N- N- 0 n-I $ 4 ‘0 0)  n-I N-
Cl

_) C O N - 0 ) 0’ Q )  0 ) 0 ) 0 ) 0 ) 0 )  0 ) 0 ) 0 ) 0)0) 0)’ .00) 00 )  N - N - O \ 0 C O
‘--4 —-4

I 0 0’ 0) 0 N NI ~~ NI 0) 4 C) 04 0)  0) in N 4 4  4 C) 0 ‘.0 InZ I Ni Ci) ‘—1 0) C’) in ‘0 N- ‘.0 C-I .—4 0 —1- —4 n-i N- ‘—1 4 V— I 0) 0) 0) —.0 0 

I 0) r- .0) CO C() 0 ) 0 ) 0 ) 0 ) 0 )  C 0 0 ) N - 0 ) C O  C i ) N - 0 ) 0 ) 0 )  N - N - N - 0 ) 0 )

~~~~ cL
-4: E U N 0 C-I in C-i c-i c-i c--I Ni c-i C) 0 C) C-i C) —4 C) csi Ni <N Q) C-. 0) —4 0’.
3 0)0 C--i c-I C-J C’I CN C-I C-1 C-I C’I NI N I N N I N I N I  C-I C - I N C- - IC-I —4 ’--I --l C-l ---I

1-4

04

C • . •
0

.4.4 • C
4)
CU Ni Ni Ni C’) . —4 —1 n-i .—4 • C~-i N N C—i • .—4 ‘—4 .-4 ‘—4 • C--I C—i C--i C—i •
4) I S I S  I S I S  I l l S  I l l  I I l l S
U) ~~~~J _ I -_I • 

~~~~~~~~~~ 
• • 0 00 0  • 0 0 0 0  -

U ) U ) U ) U )  
• 

-~~~-) -J 
• 

~~~~~~~~~~~~~~~~~ 
• 

~& ) I~4 1ai (4 
• 

14~~U J 1 4~~..)

0) 0 in — C) 
• 

0 it) in C) 
• 

CI 0 in 0 
• 
0 in 0 C) 

• 
C) 0 in 0

fl 0 n-i (‘-I Ni • Ni In 4 C—I • C’) 0 4  Ni • in 0 0 Ni • Ni C’) 4 C)
---4 Ni ‘0 ..4 N- CO It) n—I N- c-I in C) ‘0 Ni ‘.0 C-I N- 0 —0 C-i 0)
I—i c—I C) —i .—~ — C i  0 ‘—~ — • C-I 0 .—~ n-4 • c—I 0 n 4  .—I • C) 0 n—I .—I

5-il I-il 5-il 5-il 5-il
0 0 0 0 0

C O N i N i N i4 :  N i C O ( ” -. N 1 4: N iC ’ ) N iN i - 4 :  N i r O N i N i - 4 :  N i C O N i C O
4) ‘.O’0 ~0’0 C~ ‘.0’0 -.0~~0 cx~ 

..0 ’.0 ‘.0 ’0 rx ‘.0 ’.0 ‘.o sO C4 ‘.0 ’.0 ‘0’.D
I) —- - -— — 

H - - - 
~~

- — H — — — — H — 
~~~ 

— ~~ - P~ -—- —— — — I-il
CU 0’ 0 0 0 — 0 —- n-’ ‘— ,- C) n-i .—4 ~~ 0 n-i n-4 _i .~~~~~.4 n-i n--I 

~~Cl .—I NI C--I ‘I 4: C-I N I C-I C l  5 NI C--I C--I NI 4: C-I C--I C-I NI 4: C-I C-I NJ C--I 4:
—-5 -—- --5— - - - --5- -5— — -- —- —-5 -5- --5- -~~ -

~~ 
-5— —-5 — --S ~ -5- -—C O C O 0 ) ’ % )  ,O X ) 0 ) 0 )  0 ) 0 ) 0 ) 0 )  0 ) 0 ) 0 ) 0 )  0 ) 0 ) 0 ) 0 )

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ n - - - - -
~~~~~~~ ---*- - --- 

~~~~~



-) -‘4_ _(4 ~1)I 5 t I I I I I I I
S I I I I I I I I I I
I I I  S I  I I  I I I I

- .

4 -  ~ - 4 - - 4
I I - • • S I . - . - ,  _ _ 4  -

U I S ~t)  ‘) ‘4  I I — t  I C • - - - 4  1-. -~
I I I I ‘ 1  1

- -
-4

I I I I I I 5 I I I
I I I I I I I I I S I .

-
~ 5-a l-I 1:
41) 4 1 )0

‘~ -~C - -4
- --I U 1 --

14
C I-a C) 4
0 0 0 .
o c . :

• I I  I I I I I I I * I
U I — I  S I  I I S  I I I I I I

~-‘ rI
I—I C~~ C/) 0 -i
(1) I-a 4--I
4: UI
cC - -4 41) ~-‘—I C)) ‘-‘ C
cc~ — l U )  ‘41 0
14-5 -‘-4 4) I-~ -~-1

I I  I I I I I I S I I —J
‘—4 ‘0 1 1 1 1 1  1 1 1 1 1  5 Ci 0

Ia ~) 1-i

4: C
4-I --4

C 0
in C cC

— C) n-I 0) C) 0 i t) cr-c -1 i.e) 0’ CC- 0 C
—I C) . - - -  • ‘0 - --4

0) C--I —I —i .—I .—4 ‘-4 n-i I 0 n-I n-I 41) ~
UI 0

>4 :3 ‘-—4
l-aJ n-I

0 0’’0 —4 CO ‘~0 0) C) (— I NI ‘.0 N- 41) 0
Cl • 1-1 ‘4-1

CO N- 0) 0) Ci) 0) CC) CI) 0’ 0) 0)
U) ‘U

41) C
>4 C) 4~I1—I 0

I ‘0 C-I C-I CI) 0 4 Cl 0 0) Ci) 0 44 5-1
~~ I C) N- ’ . Ø  n-I 0’ Ci) 0) 0) C) ‘.0 .—I I). 0

-4: • - • • -  • • - • •  •
0) N- N- CI) N- N- C— N- CI) N- Ci) n-I

CU U)
41)

cx~ ‘4 n-I
La) • 4J 0.

0.
-4: E 0 - 0 C) N —i C-I 0 NI C-I C-I 0’ ‘-I
3 0)0 N c--I CS-I N NI c—i c—i c—s N c—i ,—I CU CI)

1-i C
‘0

• U)
04 4-’

• . • C)
—I Q)- . c_I —~. n-I

C 41) 41)
0 • • 0. ~ U)

n-i ,-I —4 ‘-I N N NI C--I C!)
11 1 1 1 1  • 1 1 1 1 • C-i C
CU ~~~~~~~ -~~~~~~ n-~ 0 0
4-i - 4 - 4 - 4 - 4 -  - 4 - 4 - 4 - 4 .  -4Cl) 0 0 0 0  0 0 0 0  0 C) C

- • :3
C 5-a

• . CU
U)- . i~i 44

4) C) C) C) 0 0 0 in C) C) 0)
U -4 —4 C) 4 • n-I 0 _i Ni • -4 CI) (
-n-I NJ It) n 4 ’ 0  -4 N- Ni 0) Ni C))
H C-I C) —~ - 0 0  n-I _i • n-4 41) U)

p—I ‘a
• • U)

LU 1.-I SI U)
0 0 5--i

Ni Ni C’) Ni -4: Ni Ni Ni Ni -4: Ni 0)
41) 0’0 ‘0 0  Ci4~ ‘.0 ’ 0  ..0 sO cxl ‘-.0 0
‘a — — — H — — -— — 

~~~ — CU - .
CU 0 p—I —~ ‘—4 -> C) —4 .—I ‘—4 > n-i

-cc Cl N N C--i N 4: C-i NI NI N .4: C-I
—-5 —— -- -5— — - -— ----- ----- — 0
CO CO Ci) 0) Ci) Ci) 0) 0) 0) -

~ Z

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - -  --_ _ _ _ _ _ _ _ _ _ _ _



APPENDIX C

-0

— — -- —
~~~~~~ - - -—



‘0
U)
00 41) 0 i t) C) C) 0 0 C) C) 0 C) 0 0 0 in
Ii 4) —t Ci) i l )  (U (U in C41 Ci) 141 I CU CU 0’ 0 -.1 CU C- 0 0 I (41 C-
CU Cl) LU .-I .—~ — — C-I — -4 —. I - - —~ C’) C-I - - — —4 .4 I

C C  C C C C  C C -  - C c :
U)

- --I
C)

4.4 41)
U) ‘a ‘.0 —~ N- - N- (C- —a 0) -C)
~~ -~ it) ‘.0 .1) (41 141 Ci (41 C41 (41 C i i )  ‘.0 C- C- 1) it) C- (41 -C)
0 Cl — 0’ 0’ 0’ —~ —-. I I — I —. 5 I - - — (Y 0’ 0’ -. - - 0 0’. I — - .
U 0 ~-a —i n-i C C I S C I C I I C C -~~ .— n--I C C — —I I C C —‘

- C) 0 0 C) C) C) C) -D C) C)
C —‘ ‘t) C) C) C) C) -C~ 0 C) CI C) C)

(4 (41 C - C - 4 1  5 C 1 4 1  . 14 1  I I  C - C -  ‘ I  C - C -
Oo -_ ‘  -lz -t -t 0 C) C) ~t) it) C) CI C C’)

UI (41 0-. —. NI —‘ — —
~~ S C-I —. Ni — I I — — Ni C-) —~ —~ -~t 0 I — —

41)0. C C C  C C C c ~ C C I’) C C

U

~4.1C I-a
4-’ 141 >- 4-- 1--. C ,~ -~~ -‘- —- U)

4-I) C H 4 4 4 4  I-i l.a I-. 41) 4 4 4 4  I-I 5-I~~~~~ I-.
(1) (41 (41 —) 1 4 1 ( U U )  141

U ‘0 C) -o -o -o C UI -o ‘U C -U ‘0 U)
- -~~ C C  C C - C 4 1 U ) C C - C ( 4 1  O l t CU I 4 1 C C O  41~~ 4 1 C C  C U C i C

141 ‘a 0 0 0 —. —. ‘0  I) —~ 0 -~ 0 UI - -~ 0 0 0 -~ — 0 0 1- — ~~- 0
C U) Q - . U u  C ) C C C U C U C  00 C 0 0 0 0 0  C C U U 4 - ’ C C U

4)0) 0.) 4) o Q  U) 1 4 1 0  U ) U ) 1~ 4) U ) -~-4 41)
(/) ~) Cl) 41) 0. CI) U) .-) Z U) U) 4—4 U) U) c__I U)

—4
0 14-I (.1

.4

-- --a C- C) 0 C) 0 C 0 0 C) C- 0 C) 0 0 0 If’.
c__I — 0 U) cc) 0 0 0 Ci (U C) C41 0 CO in C41 ci CC C) 0 141 c41 CD 0 ‘.0 C- C41 C—I

~~~ 

- 1.. a-J C O N I  Q ’— .. ---. 000— --i- ----- N- I — - -- ‘0  0) ‘.0 -~~~--- i t ) Q Ni - -- --i- C C 4 4  - C  - C  I C C  - - C C -  - ‘---‘C C
~-I U) — C C- j—I 0 —I NI n-i n-I N- it)

- :41 —4
‘-4

LU Z 0)

0.

4-~~~ - C.-.
< -4  0

C CL 0 0) NI n-I C) in C) 0 N- in
U C) 0) 4 0’ C’) C) 0’ C) 0 ‘0 NI
‘41 -41 I C) C N- I I I 0’ 5 C-I I I I I I ‘0 Ni NJ I I iP~I -:t I S S —I
0~~~~ _ 4~i .—I I I I S I — l  I I S I — I S — ‘ - I  I I

Cl) - - i  NI N I— ’
5-U —-I

0
—-a -4

CI - --i ‘041’.)
- I I I I

>4 If) C’. .~~ N- N- N- N- Ci) ‘.0 N- cc) —4 N- — C))
144 44 N- ‘.0 it) -~ -zt 4 $  Ni C’) C-I C-I C-) n-I n-I ,—‘ -—i CO
0 0) I I I I I I I I I I I I I I  I I I
H > N ‘- I C-) c—I c-i c—I C—., (~-I C-I C~-i C—I C~-I NI c—I C-I C—I C--I NI

-.4 n-I n-4 n-I n-I n-i -I n-4 n-i n-I i n-I —4 n-i n-I n-i n-I n-I n-I

H n-1 -.-I ,-~~~~~~ n-4 n-i -l n-i .-4 n-I n-I n--I —I n-i

1-~

in 0 I-a
‘.0 0 CU
0’ 0.
n-i 00 U)

C - ‘a 44
- - .1 • 0 C) 0)

- ‘0 O ’ a  141 0 0 • ‘—4
CU O L I n-i 0 0 ‘ 0 0  - --4

5-a ‘a 0 Q) - 0 • - 5-I O L ) ’ 0 C U
°-I 5-’) 0 ~ 0 U I-I • ~~ o *-.
> ~ ‘. (4 1 U )  L) >‘. U C U )  4)C) 0.~~~~~0 H

-n-i 44 ,—4 —1 n-i 4- 1 .0 C
44 411 04 n-I n-I ~~ 0. ‘a U 41) • “. ‘

CU C~~~ U ) C l~~~ . 0 .’~ . 4 1 ) 41) ‘0 (1) 0)
4)1 1-. C U U U )  —I U E 0 ) I a 4 )~~~ C - —‘ UI OO C U 0  C

5-I -.4 5.4 0 ‘0 - ~~l,—i ‘0 I-I ‘41 p--I 44 LI 41) 44 4)1 .4 n-I ) C.. (41 0
~~ l.I CU - - 41)I CU C Q  411 041) 0 ‘a • 4 ) 1 > C ) 0 . 0 OO CU CL)

0 00 0 4 )  0) 

1CU 

-
,~3 

>41) 4 4 — 4 4

~~~r 

~ Ct~~0) .-~ 4 ) C U ’ a - - 4  ~~~W U 4 4  —1 00. C) _Id n- 141 44 05 5-1 n-1

0 U )  C) 4 ) U~~~~~Uj I’0 U j . 0 C U n -ICl n I U ) . . 4 V U ) . 0 U ) C U ) 5 - I I CU ) 4 4 U ) 0
U~~~~~~ Ia < C 4 4 I C . - I O C ’ 0 i~~~ U ) ’ a C C l I a 4 ) 4 ) C 4 10 L ) I 0 O U ) : 3 0 C -~I - I )
44 .0 4) —1 0 ol ~) L) n—I 5-a -n-i C CU 44 U) —4 ‘a C I X Cl 0 . 0  0. CU ‘a
4 1 ) O C ‘ a i 4 O~~~~ hi  CU -n-i 4)~~~’ . C l C U 0 0 0 0 U ) W 4 4I . 4  ~~~U)~~~~~ ’ C U C
i.1 0 )n -I I-4 . - - I C )I( )  X~~~~ 44 Z C > — ~~5-’. c ~~~D C W 4 ) ICl U)

~~~~~LU~~~-~~~CU 0 n - I  -n-i c~~ 0I ~ CU 0 ,4 1.4 4)I . 0  0
3 0) 5-4 Zuol Z > C) Cl 3 0 C l 1  ~~~ 5-I

_____ 
S



$ 
‘0
0)
00 41)
5-a ‘a 0 C) 0 0 0 0  0 0
(V U) 14 I C) I I in I 0 0 I 0
.0 Ci 0. I C41 in (41 I (41 I n-i C41 I C) C) (41 I 0

C~.I U 3 —— —. — — - - — -UI C C C C N i— 4~~~~41) - ‘-4
00 Cl
CU
0.

4 ) 4 1 )
(I) 4-) ‘0 0
C C U  I 5 ( 4 1  i n C U  I (41 I ’ . O CU I I  I I ( U I  I I
O Cl I 5 —~ 0 ) -. I —. I 0 ) —  I I I I ~~~ I I I
LI C ‘— C C —~~ C C

>‘C ’ a  C) 0
00 . 4  0 0

(U .1) 141 (41 0 1 4 1

~ CU 04 I I ~~~ ~~~—.. I ~~~ I - — I I I 5 — . I I I
Q) U). I I C C O O  I C  I N C  I I I S C  I I I

0
n-I
n-I

-~~ C)
C 0 ~4-I

‘a C U E  1-’. U U~~-_ C U E  E ’ aC 5- I U) I-I 0) 0-1 5-I H U )
4) ‘a Cd ‘a 4(41 ‘a ‘ a 0
U 0 5-’) ‘0 U) U )’ 0  UC )) Ci)

C 1-’. ~‘ C  ~I~~~~s
(41 4 J U )  0 U) U ) O  ‘ a U ) a ja) U ) C U 4 )
U) 0. Ci 0(41 C41 () CU 0. 0 0 ( 4 1  4 ) 0
I-a 4 1 1 0 -—- U ) —  0 — . O Q ) — 4 )0 0 0 --- 0 0 0

>4 H U ) Z C  U ) C  C - C  Z U ) C U ) ZZ Z CZ O Z
4144

z

C’ ‘0
441 4)14
—I ‘a I). C) CU C) CU Ci 0 Ci C) 0 0 CU 0 0

0 (41 in I —
~ C) — I —. I C) —~ C) I C) 0 —~ I 0 0

Z Q J Q J  I C  C — C  I C  I O C n - 4 I C ) C ) C I C ) C )
>< p--i 4 4’a  - - - - - -I_ a 5-)) 4.) U) CI n--~ CC- — 0 n-i

C-I
~—4 >  —a

La.)

0.14

I—I 0.
~44 0

‘.0 C) C-I ‘0 n-I N J  0) C) C)
• 0’ 5 C S in S in I -4 in I I I 0’ I I in I 0

Cf ‘a n-’ I C--I I -4 I CX) I ‘0 0 I I I 0’. I I in I 0
CL (/) - - • -

~: LU c c  •—i n-I

U)
—a NI

I Ci) Ni
- 4 - -t 0’. I in I

1-. 0’ 0’ CI i t) in N- —i ‘.0 -0 -4
41) I S I I I I I (‘-I C - -I C-I

C-I N NI C-) NI N )  C-I Ni I I I
-.4 n-i n-I ,—I n-i n-I C) C) 0’ 0’ 0’ 1)’. (XI ‘—1 0) N

.—4 n-I n--I n--i —4 n-I .—I n-4
U)
4)
4)- -0 • LI 0

0 0 LI
CU LI -~~41) 5-I 5-i

0) 00 1’-, 4)
-~~~5-i .0 C 5-i 0.

CU U - 41 CU U)
.0-. - n-4 h a  n-I

5-a U 0 -o 5-i (41 .0
4) 4 ) 4 )  LI 0 ‘0 (41 U)’U —I (41
~‘ 

C44 ’a 0 • 0 0-. 4 40  4 1 1 - •  —4
CU 4 4 .~44 ~4 1 -1.~ UI 41) 0 L IO  C c i

5-a 0 ) 4 )  0 ) 4 )  n - U )  0 4) 1 44-i ~ 0 0 )  CU
U Cl) 4) 41) n-i U) 44 44 n. (41 4-) ~- -n-I

CU CU 4141 )-’ 0 . 4 4  ci) U C 4 1  n--l U) 4 4n - I  4 )4 4  CV
4) 1-. ) U~~~ U)LI C LI —I 04 n--i ‘a 0 0-. .41 4)

-~~ 41 I- . 4 0  0 (41 n-I 44 440. )- C 4-i 4)
C ’-’ - --i C i’ 0 - . 4.)~~~ n - 4 C U  C U )  O U )  . 4 ) 5 - lU) 0

0 ’ a  ~~~~U) C 5 - I  0) - - 4 5-l - U 1 - C I - JU) ,--i U . - I 1- O 0 .’ 0 C J ) C U ) U )  Z
O U )  C) ) - i O 0  C n — U ) 4 4 0 C U ) - a U ) ( U C C C U O 0 U I U )  - . . 4 4 4 1
U U  L I E  0 ) 4 4 . 0 0 O _ . I C i 4 4 U O ..~i 4 4 ’ a ’ U 4 )  ‘ 0 C U

.0 C O C U ) O 0 U ) ’ a4-~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~41) 0 0  ‘ a U ) -~
- 4 ( 4 1 - 0 .0 C U C U  0 1-. n -l U )  141 -.4 IV

‘—I L) P—4 I-I -~~ C) Cl) - -4 14 1.-I U) n-i 0 1~ 41:3 Ia.) 0-4 3
Ci 0 ( 4 1  U ’-I U (V .—1

:—~
-. .-I Cl) (I U) LI LU •IC

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



1
N 

- - - - I

- - * 4 - 

~

-~ 

‘
‘-

~~~~~~~~~ -r - -- - - - 0 4  ~
- ~~1( , 4- -~ - — ‘l - - - S -/ r~

_
~ 

6’.

~ /
1 ~~~ 

- 
/

1 -
- -~ 

-
~ -~

~~~ 
- 

- 
- 

Creek ): j -

~~~~ . ~~~~~~~~~~~~~~~~~~~~~~ 
(

~~~~~~~~ 
-

.C’.. .~ CO ‘~ I -

/ ‘. c- 
- -- -~~~ — 

~*_ - ~~~ 
-

- — / 1 
~~~~~~~~~~ ~~~~~~~~~~~~~ 4 V

/
1 

L 
/ 

/

‘
- 4 

- — 

-

~~ 
~~~‘) °~~

° 
~ 

- 

- 
‘ -
‘.----? - 

~ 
_—

,- -

( 0 
‘ t .

~ 
r - - ~~1 

- -- 
-

~1 ) - - - - I
- 

ROSEBURG - -

I ) - 

- 
- 

‘ 
I

/
_ _____‘ ___ _ _ . -~ /_ LI

- 
-

I 
- ~~ ‘1~ — - -  

I -;

~~ 
i d  / - 

- 
~~~~~~~~~~~~~~~~~~~~ \L

I.

/ ( 
~~

- ‘

~~~~ ~~~, ‘ 

7 1/ 
- ( - -

J / C - i ~~~~~~~~~~~ 

- - 

-

5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~ r ~ -, c_c. 

~ 
I

_ _
4 

4’  -~i - ~ 
- 5~ R - 4  L~ lt .~~ -\ E l-~ • 

) 1 ‘ N I  —1 ) 1 ‘; T U [)
- U M~ -~ I- \  R IV F  R B A N I N . (iRt ( , - ) N

1 5 0 0 - -

-- L O C A T I O N  M A P

( JN IT t D S T A I ~ [)f ‘ A R I M E  M T  ~~I I H S  I t - 4 TU R I O R

I p-d , - r a I  W o t e r  F~~ IIut I On ( ‘ . n t r o l  A d n l n - t 1  0 ) 4 00

_________________________________________________________________________________________ RS1G (ON I~~ (DM 1 - p i i  I P010 1 i A N O O R I G O N

— —- -- -—--—-- - - _.— 
.

—~.::7:.~ ~ 
- a’

p4



RJ:V IEW REPORT
ON

tJMPQ UA R I V E R ANI) TR iBUTAR IES , OREGON
I NT E R I M REPORT , SOUTH I~MPQUA R I V E R

APPENDIX G

REPORT OF THE BU REAU OF RE C LAMATION



UNITED STATES

- 

DEPARTMENT OF THE INTERIOR
BUREAU OF R E C L A M A T I O N

~~~~ t. HH - i () N A I  O F f  IC I- RrC~IoN I

- - - I - 
ITOX 80C)E3

‘ C- 700 FdOIs~ ( JAH O  c-s - 17 o7

Colo r.ol Paul  D. Triem , Distr ict  Engineer
Portland District , Corps of Engineers
P. 0. Box 2946
Portland , Oregon 97208

Dear Colonel Tr iern:

Your let ter  of May 18 , 1971 1 to Mr. Carl Huish , Area Plann ing
O f f i c e r  in charge of our Salem o f f i ce , requested an impact  report
which would present  the posit ion of th is  agency relat ive to your
Days C4 eek  Reservoir  Project  on the South Umpqua River . Since
we do not normally prepare Tmpact reports on other agency projects ,
we request  that  you c o n s l i e r  th i s  letter as our in ter im s ta tement
pending completior .  of our Rosealea Division feas ib i l i ty  report.

The Rosealea Division inves t iga t ion  is , as you know , a companion
study to your invest igat ion and was scheduled in part to identify the
irrigation potential associated with Days Creek and Galesville
reservoirs. Our proposed report on the Rosealea Division is presently
scheduled for completion in fiscal year 1974.

5 Our s tudies to date have indica ted a need for s tored irrigation wa ter
supplies in the South Umpq ua River valley , and Days Creek Reservoir
appears to offer an e f f i c ien t  means of meeting these needs. There
does not appear to be a viable alternative source of water for this
ir r igation unless a comparable amount  of storage could be developed
on South Iimpqua River or its tributaries upstream from the Days Creek
site. A summary of the acreages and locations of the lands involved ,

• their water requirements , and benefit data were submitted to you in
our letter of June 4 , 1970. The data presented In that letter still
represent the best avai lable information , al though several of the
following comments relate to your interpretation of these data as
indicated on your data sheets.
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It  is noted tha t  c -a ch  of the three  plans you describe have included
the  same amoun t  of ir r i g at i on  water for project l ands .  Provided that
the corresponding amouLt  of storage is economical ly  j u s t i f i e d  in each
ln s t a n ( - c- , it appears  tha t  the i rr igat ion func t ion  does not signi~ ic- ant 1y
w e i g h t  the r e l a t i ve  des i r ab i l i t y  of the three p lans  and , consequent ly ,
t h ’-  ;copc 5 of t he  adopted project  should presumably  be es tabl ished
Iro ni consi de ra t ions  of the other project f u n c t i o n s .

Irr~~~4 st io n  b e n e f i t s  of $123 , 000 annua l ly  are claimed for each of the
p l ans , w h i c h  is the amount specif ied in our June 4, 1970 , le tter for
Categor y 3 lands . In the case of a single—reservoir project with
storage at the Days Creek site , however , these benefits can be
m I -n osed by the  amount  stated for Category 2 lands , or $79 ,000 per
v t - a l  - The annual irr!gation benefits for Days Creek Reservoir alone ,
without  (3alesville Reserv oir , should consequently be $202 ,000.

The table of Potential  Reservo ir Operation Schedules attached to your
letter of May 1 8 indicates that the only water to be released for irri-
gat ion below the Days Creek site would be a ful l  water supply for
5 , 160 acres and a supplemental supply for 4,100 acres for wh ich we
provided benefit  data. As we indicated on tables 1 and 2 attached
to our letter of June 4 , 1970 , there is a total of 13 , 740 acres that
would need an irrigation water supply from the South Umpqua River
below the Days Creek site (reaches 2, 3 , and 4 ) .  These lands are
the 4 ,100 acres in Categories 2 and 3 in the supplemental column and
the 5 , 160 acres presently dry on table 1 and the 4 ,480 acres with
water rights from the South Umpqua In reaches 2 , 3 , and 4 on table 2.
The estimated net irrigation requirements by months for the ~ 3 , 740
acres are as follows:

April . 29 c .f . s .  July 142 c .f . s.
May 48 c . f .s .  August 119 c . f . s .
June 82 c. f .s. Sept . 63 c . f . s .

These net Irrigation req u ire:nents consist of total diversion req u ire—
ments less estimated irrigation season return flows . Usable down-
stream inflows can be used to meet a signific ant portion of these
requirements , especially during the early months of the irrigation
season.

Existing rights for nonirrigation purposes are entitled to natural flows
of South Umpqua River . If no provision is made for these right s , they
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will be ent itled to use their share of the reservoir Inflow that is
passed to meet your fishery requirements . Our Area Plann ing Office
in Salem will be glad to provide any additional information you need
to recognize existing water rights and to provide for utilization of
downstream inflows.

We note on your preliminary economic analysis sheet that water quality
benefits would be $80 , 000 annually . Review of the November 1970
study by FWQA , Table 6 , shows that a $35 ,000 annual benefit  was
associated with the project for eliminating the need for the collection
and aeration of irrigation retur n flows. We assume this  irrigation
would be as a result of the Days Creek Project s ince on page 22 of
the FWQA study it mentions that water qual i ty benefits could be claimed
f or elimination of treatment Costs which would otherwise be inc urred
in the absence of your project.

The entire question of whether or not irrigation return flows signifi-
ca ntly reduce the quality of streat -u flows is presently under consideration
by this Bureau , and as yet no firm conclusions have been drawn. A
ramificatio n of potentially great impact on the Reclamation program ,
should it be established that return flows are in fact  detrimental to
water qua l i ty ,  is the possible req uirement under current polic ies of
rei mbursement by irrigation interests of costs allocated to water quality
cont rol . Unti l  these matters can be resolved , we are unable to approve

— 
a co ncept which may culminate  in a reimbursable allocation to irrigation
of water quality contro l costs.  We consequently reserve the right to
reope n consideration of the water quali ty control functio n of your project
if the need arises in the future .

We wish to again bring to your attention that we will , at the app ropriate
ti me , be prep ared to furnish you estimates of the single-purpose annual
irrigation storage costs for your use in allocating Days Creek Reservo ir

4 costs .

Sincerely,

~~~

Regional Director-I

Copy to:
Area Planning Officer , Salem , Oregon
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UNITED STATES
DEPARTMENT OF THE INTERIOR

-b B U R E A U  OF RECLAMATiON

RE(; IONAL  O F F I C E  REGION I

IN NI 01 V B O X  8008
U 5 1 t N  0 4 1 )  74() BOISE I DA f lO  8 3 7 0 7

I1
~ J 4 ~1-1

C o l .  Robert 1. Bangert , I)istrict Engineer
I’ . S. Army Engineer I)istrict , Portland
Corps of Engineers
1.  o. Box 2946
Portland , Oregon 9 7208

I)ear Col. Bangert:

This letter inc ludes our  r e c o n n a i s s a n c e  e s t i m a t e  of i r r ig a t i o n  w a t e r
requirement and storage benefit data for your use -in formulation studies
for your Umpqua River Basin Report. These data supersede the data fur-
nished to you in 1964. ibis estimate is based on updated irrigation
water right data , more detailed land classification information , addi-
tiona l agricultura l economi c s t u d i e s , and engineering designs and esti-
mates . The Bureau  of Rec lamat ion f e a s i b i l i t y  s tud y fo r  the Umpqua
River basin is scheduled for comp letion in April 1972; consequentl y,
the data presented herein are subject to revision . The potential
storage sites used herein are the Galesville site on Co Creek and
the Days Creek site on South Umpqua River.

Hydrologic I)ata

The Umpqua River basin has been divided into six reaches as shown on
the enclosed map . They are defined as:

Reach River Mi le Main Stream
From To

1 171.50-f South Umpqua Riv er
2 1.58.89 171.50 South Umpqua River
3 132.80 158.89 South Umpqua River
4 111.69 132.80 South lJmpqua River
5 48.61 111.69 Umpqua River
6 0 48.61 Umpqua River

The lands which  cou ld benef i t  from storage water at the Galesville site
• on Cow Creek or the Days Creek site on South Umpqua River are summarized

in tab le 1. The lands are located in reaches 2, 3, and part of 4. They
are  separated into three categories .



( itt -go ry I land s could benefit from storage water from the Ga lesvi lie
S i t e  o n ly .  T h i s  c a t e g o r y  i n c l u d e s  new d r y  lands a long  the  upper  Cow
~ r - ~-k are;i be tween  Wes t  Fork Cow Creek and the Galesvi lle dams ite p lus
Lind s in  t he  Ridd le area i long lower  Cow Creek needing a supplemental
s u p p l y .  We estimate that 1 ,430 acres of presently dry lands will need a
water su p p ly f r o m  C a l e s v i l l e  s torage . in a d d i t i o n , 1,470 acres of land
i i on g C O ~ W Creek  w i t h  w a t e r  r i gh t s  to divert water for irrigation cou ld

bend i t  t r om a s~ ipp tementa I supp l y f rom s to rage  a t  the  Ga le sv i  l i e  s i t e  -

C a t e g o r y  2 i ou  Id b e n e f i t  from storage onl y from the Days Creek site -
( : i t e g u ry 2 inc  lud es  lands a long South  t (mpqu a R i v e r  between Cow Creek
and t h e  Days Creek  d a m s i t e .  We estimate that 2,060 acres of presentl y
d ry  lands w i l l  need a water suppl y f rom the Days Creek si t e .  in addition ,
72 1)  a ir e s  of land w i t h  w a t e r  r i g h t s  to divert water from the South Umpqua
fo r  i r r i ga t ion  cou ld  benefit from a supplemental suppl y from storage at
the Days Creek  s i t e .

C— i t e g n ry 3 lands could  b e n e f i t  from storage from either the Days Creek
s i t e  or the Ga l e s v il l e  s i t e .  These lands are located along South
Umpqua River and the lower Cow Creek area in the vicinity of R i d d l e .
We estimate that 3,100 ac res of presently dry lands will need a water
s u p p ly  f rom e i t h e r  s i t e .  In  a d d i t i o n , 3, 380 ac res of main s tem water
r i ghts  to d i v e r t  w a t e r  f o r  i r r i g a t i o n  c o u l d  b e n e f i t  f r o m  a s u p p l e m e n t a l
supp ly from storage at either site.

The remainder of land within the Umpqua River basin will not benefit
from storage water , but are inc luded in table 2 to dep ict a basin-wide
viewpoint of irrig itiom . Reach 1 is the ares along South Iimpqua River
upstream from the Days Creek damsite. i’resently dry lands in the 4
vicinity of Umpqua River and North limpqua River in reaches 5, 6, and
part of 4 can obtain a water supp ly from unappropriated flow of these
rivers -

The month ly schedules in table 3 can be used with the data in tables
1 and 2 to determine the average irrigation diversion requirement and
return flows for both the lands in categories 1, 2, and 3 which cou ld
benefit from storage and also for the other irrigation water rights in
the basin.

Economic Data

Annua l irrigation benefits associated with storage for the several parts
of the basin are shown below :

item Category 1 Category 2 Category 3

Water Supp ly 4,900 A .F . 6,100 A.F. 10,700 A .F.
Direc t Benefi ts

Per A.F. $10 .00 $13.00 $11.50
Total $49,000 $79,000 $123,000

indirect Benefits

Per A .F. $ 5.00 $ 6.50 $ 5.75
Total $24,000 $39 ,000 $ 62,000
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The costs of the i r r i gation distribution facilities have been sub-
tracted from direct benefits on a 1:1 basis. The remaining benefits
were then discounted for a time lag between construction of your
multipurpose storage and construction of the irri gation d i s t r i b u t i o n
fa c i  l i t i e s .

For purposes  of allocating storage costs , the  s ing le-pu rpos e annual
irrigation storage costs are dependent on the size of the irrigation
function as determined by your formulation ana lysis . We will furnish
you w i t h  the  s i n g l e - p u r p o s e  a n n u a l  irri gation storage cos ts as soon as
we are i n f o r m e d  of the size of the irri gation function .

Sincere ly ,

1 - -
~/ I -n~~ 

S - -

Ass fr -  •-~t 
Reg iona l D i r e c t o r

A t t a c h m e n t s
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Table 1
Irrigation from Storage Wate r

Supple-  : Present l y
Cate go ry : Storage : Area : menta l 1/: dry

Source : : ( a c r e s )  : ( a c r e s )

1 : Galesville Reach 2 Cow Creek : 1 ,470 : 1 ,430 2/

2 : Days Creek : Reach 2 S. Umpqua River : 720 : 2,060

3 : Either : Reach 2 Lower Cow Creek : 0 : 1,540
Reach 3 South Umpqua R i v e r :  1, 750 : 1,010
Reach 4 South Umpqua R i v e r :  1,630 : 550

T o t a l  : 5 , 570 : 6 , 590

!‘ In c ludes land w i t h  a w a t e r  r i ght  and i r r i g a t e d  land w i t h o u t  a w a t e r  r i gh t .
2 /  U pper  Cow Creek o n l y .

f a b l e  2
i r ri g a t i o n  f r o m  N a t u r a l R u n o f f

W a t e r  R i g h t s  !~ 
: P r e s e n t l y

Reach  M ;i i  n S t r e a m  : T r i b u t a r y  : M a i n  S t e m  : I )ry
( ac res ) : (acres ) : ( a c r e s )

Sou th  l J m p qu a  R i v e r  : 360 : 650 : 0 2 /

2 : A )  Cuw C r e e k  : 1, 770 : 1 , 160 : 0
R South Umpqua River : 560 : 1, 150 : (1

3 : Sou th  Um pqu i i  R h ver : 3,820 : 1,930 : 0

4 : Sou t h  Umpqua R i v e r : 4 ,600 : 1 , 400 : 1 ,410

5 : I~~I 1I I b I I . I  R i v e r 3 ,670 5 , 470 : 4 , 950

6 : Umpqua R i v e r 3~ 080 : 510 : 0 2 /

Tota l : 17 , 86() : 12 , 270 : 6 , 360

!1 Includ es l and  w i t h  oj u  earl y priori ty (late water right t h a t  has an adequa te
supp l y and u ’ I l ; i r a I ) l ( -  l a n d  w i t h  i later water ri gu t.

2/ Not availabl e .

1’
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Table 3

Monthly Schedules

Average : Average
Diversion : Return Flow

Month : Schedule : Schedule
(A.F./A.) : (A.F./A.)

January : -- : 0.033

February : -- : 0.030

March : - -  : 0.029

April : 0.17 : 0.045

May : 0.28 : 0 064

J une : 0.44 : 0.085

Ju ly  : 0 .76  0.124

Augus t : 0 .67 : 0.137

September : 0.39 0.1 18

October -- : 0.073

November : -- : 0.050

December : - -- : 0.039

-a
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F - I _ - - 4 1 .  ~‘ : :~ ~ t 1 . -  UOI; h 5 1 4 1 1 1  ~
-‘ i - • - t  T 4 1 j ~ 141 I ’  h -14141 ’I I I I

I I - -  ,r v -i - - ’  - - ;  : - t o  t I , - r -  ‘ C ’ . 4 1   ‘  - 1 - - ‘ 0 C - 1 ’, -‘ 4 1 1 1 ’

- 141 ) 1 ‘-s t - l I llY 4 1 - i t ,  i~~ CW - lV • 7 i r t Y ’ X . ~ C o - b  ~~~ I 1 ~•~C n - - o H

}Ii41C;w t ’,’ 22 7  1:; i ma1~~-r t r -j v ’ - I  4 1 - l i t e  t - ~ : r i t . - r  i s ’ -  ~~C I- 4 1 1 1

C. Descr i p t i o n  of I’ r o jec t

Th i s  w ) u l d  i c  an ea r th  f i l l  ‘ I - in ,  a p I r - x i m 1 t 4 - l v  2 ’ l 4  I I h j 4 ’b ; w i t h

; — r - v i : - I o r ; - ; f o r  an adrcmous f i s h  ;-d CI;af’41- . I t  w - - u l d  ; - 4 1 ’  - i  m u l l  1 : - n  t ISt’

i - r u  1€-ct  p r o v i d i n g  f lood con t ro l , r-ecr~ -it i on , m r  i C - I t  ion , I irh e r i e s

b e n e f i t s , and wate r  q u a l i t y  c o n t r o l .  No h yd r o el ec tr i (  power p r o d u c t i on ;

is  p l anned .  BU M ’s p re l imina ry  impact  report of J u n o -  10 , 1q70 , was based

or ; a 1 ,050 foot mean sea level  pool e leva t ion  w i t h :  4 , f Ofl sur face  acres.

This revision is based on a 14 80 ,000 acre-foot reservoir with 4,270

acres a t a pool eleva t ion of 1,022 feet mean sea level. No

I I ~~I - t , ~’l  project boundary is presently available; it will be established

• a ft er I-r-o~~’ct authorization .

I
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- : l i ,  :1 41 - :: f o ~ es t  i n n a t e ]  f r o m  r iver  ot  ud i~ ’t ; o f  average water

y * - i r o  t ha t  t l ;e  TCII X I morn  •I n n ? l a I  r e s ervoi r  drawdown could  b as Ii igi 1—;

-~~. 1~~- • - t  - l u r i n g  t h e  r- t ’Cr e , t t i o n  no- -iCo n ; i t  c o i ; I ’ l  1 - f -  ab o ut  35 f eet .

1 .  -LI-~ I r n j  -ict  A411 ’ I

Tt €- I 4 1 1 J !  i !n I - -i - I  -~~i- ~ - -~ C o n i s i t ; I of t h e  d r - i i t i1” sf t b jo -  - - I I  ‘ I r - c : l i

b - i  v o n  - i l  i - i - - ’ - st  t and j r - m I i i ? - - !  y - i l , o v , -  t b - -  P I ( I I I 1 C O ( I  (Ian? . - I I

In I n ; i :  1 ’ ~~- - I i ;’’ I I n - C - - s t  s i n t ~’l ~ - o W f l I ’ I O l b i i p  - i c r ~’- i r ’ -  w i t h i n  t h i s  i r ’ - -i .

~ i r - , l •o I t~~-v~ - ::f ~r ;f - : ; - . - r  - i t  1 1 1 ; : ;  w i - o l d  b~- n o - b i b  j o b  - n l - i r ; - l s  v s i I l e

1 :- . C l ;  I iw  iv  - -
- -/ i n - I  t h e  i ~- : .- r - v i i  r- - ~id i i  so t I - ‘r ;~ - -‘

~~ 
- ‘ - r a t  1 1 4 1 ) 4 1 1  r e- a r

t n t  u t - i t - ’ ’  t o  t l € -  4i f f , - , t . - : I  - Ir a i r ; -4141 ”- ar- - i .  N O r -  : - 1~- i r p - -~~-t 1 r - i

5 ~~‘ 1 i n ,  - -41 ; !-~~ ; -  IC - . 1 : t  C ’  - I I - f - - n i -  t in ,  ; 41 41 01 t ;~~- - I - - I  - - i n ;  I -~~ C--’ -I

i t ,  1 i.- - ’ S U-o . 1 I n ,  t 41, - i l  - s - I l ; : - ,.

U. - I C - I t o

l t ’ c i  i n - i t  ‘ - i n  I ) ou f - l -it ~ C o u n t y  is charact or i z ~- - l by warm ,

r , - 1 ~ it  ly e  I y 141 / C 1!liC W i t h ;  1 V 4 I d C e  t empera tu res  in t he  h i g h  60 ’ s and

cool  w e t  w i t ; t ’ - n - n :  w i t h  -~v ” r -~w ’- t empera tures  in the  40’ s at the  lower

t - 1  . - v ut  1 ,1;: ;. Ter: i - ‘ - 4 1 - - i l  III C ext remes at R i d d l e  , - i l -  u t  12 m i l e s  west of

t i e -  rl ltr s il l ’ , ra r , C€-  f rom in a l l  t i m e  low of —3° F .  to  a h i g h of 110° P .

I l - wever , t he  l o n f ’  t e rm average w i n t e r  low is  about 40° 1., the  averag,-

- u n m e t -  h i g h  ab out 18° F . ,  w i t h  t h e  long tern ; annua l  average a moderate

5~ l”C r-e ’n -

Thu long ,  t erm - i v o - r - a ~’t ’ annua l ~ ‘eci p i ta t i on  at Riddle  var ies

l - ~-t  woo - n ; a 11w o f  .13 1 ?; i o l 5  in  ~J u ly  to a l i l Y 1 ;  of 0 .56 inches  in January

____________ __________ a
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~ -t’ 41 i r  i i , - 1 -  n : I r . t - - r  - - s  11 1 4 1 ,  4141 - 4 1 : 4 1 1 :1 . 10 1  t i  0’  ‘ 5 1  ‘:1 ‘ - - i t  1’.,

- i i  1 - 1 - -  1 1 n~ - - I ; ’ -  j ‘‘ I r - - :0 ’ - : ,  I , I ,‘ - n ’ , I - ~~~~ 1 4 1 , 041 ’ ,- . I Itt ‘ I , ’

• ‘ - - 4 1  • 41 ’- - 
°  

- - r- - -  
: 

- l ; - ~- ‘ I r i~~~~’ ~~
‘ - -

~ 
- t - - - ~~‘ I - - ; o l  - :

( - , r ’ . ~ : - I  4 1 4 1  1 -  i l  i~~ l~~ -~-C r t ’ - r  - ; n — - I I  I - -  ‘-j - -~~; - i  i - i v er  4 1 ° - i n

-t . i i  1 1 1 1  I ; i t  1 -  t, I t  I I i., - - t f o -  - - - ; ‘ 1 i~ i t - - - ;  0 1 _ ‘ ‘ - ~~ 1’ :

1 5 1  - - r  C 1’.- r - -  i n  -t 1 r 1 - i ~ I ‘ - i l  o f  t O ’ -  I ; t  U t  I t  i f ,  ‘ i - i

- ,- - I i t  I v  -

C r  d - ~~t : - ‘ - - l - r - - -  ~ -~ p r i ’_’ i t . ’ l - ,’ - w : e -  I 1 - i n t l w i t h i n  t h e

n r ; i t , , -—- - i l n i l y  - - i t h ’ - r - i 5 ’ r i c u l t u r a l  l an i i l : :  or- - i t — - - /o - r -  t m l  o r  1- i n - I n ; .

4 1 - -  - ,~~n i -  - ; l t - ; n  i I  I i :  1 1 t w o  t v l ” r - : ( 1 )  irr h - it ’ --i ‘-r- ~- t or p i c t u r e

1 141 , 11 , - i t t - f  ( 
-

- ) h i  l b s  i - I ’ -  p . 1 : - t i r e  lan is or dry f a r m  hind s,  i f ; ’ -  p r i v a t e l y

wt ’’ 1 •:l;t —o- ’Jo’r i nn ]  o -n -  1 - u i - f : :  have  re t urned I h y - ’ ; : I and  :;fo ond ~ row t 1;

‘- 41 - ni - i  r a t  is  of  _ ii Or1 t 40:50.

A p p r o x i m a t e l y  4 0  percent  of the  BU M land in t lie -ir °-a i t :

f i t ’ - ~~t ’- d  with r i d  growth timber; the remaining la nds ar e in  fo r -o t t

p l a n t a t i o n n , second growth  t imber , and b rush .

C. lummary  of Pro jec t  E f f e c t s  on BLM Lands and Program :.

lie t o t a l  FI LM land a f f e c ted by the  proposed p r H ec-t  is 40 ,7 C

i- n-es . 1 i t: acreage represents abou t 39 percent  of the  t o t a l  acreage

In; the 1-1.1- ’ South Umpqu a T ~mber Managemen t ar -ca  of t O ’ -  Rosel ur r  I~i st r i  ct

‘I f , e  p r c 1 o o c - i proj ec t  could be the largest single factot- influenc i ng.

f i t o r ’ -  ~- I 2-’ m an a g em e nt  in the  area. The e f f ect  I f  t b , - p roj ec t  on t i m b e r

‘ - i ’  l eo - n  co or d i n a ted  with the current allowabi’- c-ut - i n ] i t - .

- 
— —- --— —— — - 
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shown in  - b e t  i i i  under  the  Forest Management sect ion of t h is  revised

report . A p p r o x i m at e l y  17 5  acres of BLM land would be inunda ted by

t he  pr op o se-I  reservoir  occup ied l y new road r i g h t s — o f — w a y , or l c c - t i - d

i t :  t h e  narrow s t r i p b e t w e e n  t he  p e r i m e t e r  roads and maximum pool f l o w

line . f this 17 5  ac res , 421; acres are commercial  fores t  land

s-; I-po n-t ing 114 .5  milli on roar- - b I e o ’t  of I im ]~er. T h i s  i’t,M l in; I would I

los t t I . futur-e t imlo-n ; -r- - - -tac t inn; .

Ab o u t  7 , ;i ’ ; :  - i-ot t; of I’- L M  — i nil- o ’r - 1 it -I  - ir- - - I n : t b . t - n - i m - ; r - , ’ and

:e- - - o-t; i irv resource manager’:-- 1; t ;41’)t; (-: - - -‘ ‘V- -fl t 7 —S ’~ V ’ - r ,  p er cen t  of t I r -

f ’ ~ t une t i nb c’ r- product icr; W O O l - I  1 - - lost in t b - - r- I tr :ar’- U ~-r~ . In 141- f , - 5

to - i-f t ,- ro- t o  l It; l:; -ab e t : : d r ; - 1 4 ’ o ’ 4 1 t 4 1 4 - r ; t  ;‘i , u J - ~ I . ~ 1 W - ) l iI1 -ilso ir -- ;r o-xt r

l ( C C i I I Y  c( : , 4 1 4 1- ; on t f ; ~- I c - r d i n i n g  23  p o - T n e  n ; i  i l l  I i t ;  5- - n ; ’ -  - I r  I on l l o f

t I -  41 i O I  e 4 1  j f l  th~ S c S I CI Id r ’ I  5041 ,0 -

‘& i ‘ i cb - i t , 1 ’’-s in tb~ - locat i on of C t  ate 01, 0w ,’,’ 127 and~ :;’- vo-r1i 1

41 (411 - : :, 41 411: , w - - u l - 1  I r - - i j ’ i i i - o ’d .  Validit y be t ’ -nrn j n ; it j I n ;  wool,] 1- ’

.- i:i i r e f  i; 1~4 1n;~ it ‘ - l i t - - I t r i r ; ir ig clainr ,s . Inundated or le st  n ’ sy t -d

-i i  1 Ic 1 dod i i t ’ V O ’ ~~ ‘ - rn; o r- :; would have to I o y-
~~ 1 5-~~ ’I1 . Fi sh  m assag e

I i l i l t  ion should b e installed. Special measure:: w-- ’ ;ld he required t o

fully b r-st l o t  w a t e r  b - I  values and prevent or-os ion in] sedimentation

w h e r ’ l - v - r -  so i l  di  st i r - b  - I r e ; ’ -  occurs as a consc-quenice of project

°or ;s t r-~~ t j o t ;  -

- -
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A .

1. C l a : ; s i f i c a t i o n

A l l  hu t  140 acres of t h e  lands d i r e c t l y , u f f p r - t , ’ d  l ,y  t he

; - r -o ~ ~-r :e d pro l e Ct  wer~ reserved for perm a n e n t  Feder - - -i I  manag em ent

i v  t h e  p~i :; : ;- iYo of the  (3CC Act of Augus t  28 , 1(337. The 140 u s y o S

of poi l i c  domain 1-in-i are classified for r e t e n t io n  i n  p u b l i c

ownershi p and mu lti ple use management.

R I M  l ands  d i r e c t l y  a f f e c t e d  by the  project  are shown i n ,

Table I .

7.  Are a of BLM l and Removed from Timber P r o - l u st  i i i ;  b y  tie’

Proposed Proj ec t

on .i poo l -Ievat i o n  of 1 , i) 12 foot ii  - -v ’- - : ’ - - i  l i-ve l , -i

I - ~~ t j ]  - f  I ~1’~ ~~~~~~~ of I ’ l l - I  l an d  would l -~ t ab-en - - , ; t  of t - I ( , I I ;I t i - - I ;

t - y I l l ,  r -c : o- r v r ,  i t  , i - n  i T : i o - t  I ’ !  r-o ic l -  - dOd f lit’ 5 - i m (  -w - - ‘ I ;  I ’ ’ - l  h’’-- -

- -  - n i t t ’ -  t - - r n - I - u i ] : ;  a n ]  max i mum f l o w  I i t ; - .

I x 1s t  i Ti C 1 , - i n ’ ]  t i : ; -  b - - ’ :  I n  I st  I or ; :

R I  3f ;a-; I suu o , e i  I “ - i ’ ” : ; , ‘ - - t o - r n - - n i t s , arid n- h- lit t : — ’ - t  —w ,y in t b .  -

I - ir.-,i. 3] ; , - n - j p b , t t  — - 4 —w ay in - .’ li st .-- ] m i  lb I c  I I .

I~l i I ~ ‘ or -p ’  — - 1  ] ni i’ in - ‘ o r - - w i  II b - i -  h u h  t o ]  t o  p r ;- vi ’bo ’

~‘‘‘~ 
I -

- -~~- t , I - l ~~~’ 4 1 ’ ’ S t ,  t i  t lie — - n m  It . -~~- -  wi n e’ s- - i cy

—
‘ ‘3

-
’
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TABLE I

51)1 LA ND DIRECTLY AFFECTED BY PROPOSED PROJECT

T. 30 S.~, R. 4 U.

Section Subd ivision Acre. Type

15 Lot 16 32.65 O&C
21 Lot 2 39 .80 O&C
23 Lots 13 , 16 , 15 , 16 162.16 O&C
25 Lots 5, 8 75. 12
27 NW¼NE~~; N½NW k 120 00
29 Lots 8, 9 , 13~ NW¾SEk 152 35 o&c
35 Lots 5 , 6 ; NW¼ NEk, W~ 2 15 -35 O&C

TOTAL 797.43

1. 30 S , R 3 W~

Section Subd ivision Acres Type

19 E½NE~ ; SEk 240 00 O&C
23 E½ SE¼ 80.00 o&c
25 NEkSW¼ ; N~SE1E 120.00 O C
27 NW~ NE~~; NE}~SWk 80.00 O&C
29 S½S1~ 160 .00 O&C
31 Lot 1 ; NEk ; E ½NWk , NEkSWk ;

NW}
~SEk 410.38 o&c

33 NWkNEI~, NE¾NWk 80.00 O&C
TOTAL 1 ,170.38

T. 30 S., K . 2 W.

Section Subd ivision Ac res Type

28 SE¼SEk 40.00 PD
31 N½NE¼ ; NE~ NW¼ 120 .00 O&C

TOTAL 160 .00 -

T. 31 S., K. 3 U.

Section Subd ivision Acres Type

3 Lots 3 , 4, 5 ,.6 i~3.61 O&C
TOTAL 163.61

Total Pub l ic Doma in 40.00
Total O&C Land 2251 .42
Total Slit Land 2291.42

7
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LI . Count y Zonin~~

At present there is no foni> of c o u n t y  z on i n g  in the  prolect

area. A comprehenis~~ve p l an  w i l l  1-.-  develo 1-e-f f-y Dow’las County

t c  S’)ri’’ t h  i~ ; - l t ~’~ - l  i n  - i - - c ’ ’r - - I , i r ic ’’  w i t h  t 4 ’ ( ~ l0 rc- ’ment of a St r l t P

1) n I - ~ 00’ 1 i r s o  fl~’ - i n - I  Z O f l i  n~’ 1 - i w .  T h i n  m~ y rI - - l i t  i n  i)

d i  f - - r e n t  i - i t  i c - r i  -~ t i1 ’ r - i ’ - ’ i l t i n - - i l  , c - 1 - -1:’ i r c  - r - - - t t r ’ -(~- > ’ - t  l I T  ,

r - - ’- I r- - - a t  i n  1- i r -~ ‘I I. ’- C l - I -  si~ i c - i t  i o n .

5. 1 i i i d  - - r  i n

~4 ’ I  S t i : ;~ c - ct - -  I t TIl l  - -t i - -  --in s C.1 ’’I - it - - - -L  • - C  r I ~n t ~~c-

r -- ) ~~t ’ct  i l - - I .

- >~ r-~
-i.~ i r0 1 : 4 - i - - n

I -~~ c i t - n  - t  ly  n - i - - ‘ b ’  ~~1 - 4 Z t n ~ I I r 177 - n i m a l  u n i t

‘T I T I t h S  11  ~ 0b -0 i n  t h e  impac t  -ll 1 . t 4  1. - I - I  - - .  S in c e  1q65

has II - ~~, i w n  . rc - - . - ~ i - - h - i . ’  i s .

The I - r n - er t U L M  1 . - I  I nig n - i t . -  p en  ~in ima l  u n i t  mon th  is

‘~O . R R , w h i c h  i s  on an .‘nc ,ll at inio ’ f ormul-i to more closely

approach r r - i r - 4 - e t  v a i i i ’ -  - ‘ I  f orage . (‘,r a z in ~’ revenue cost is

-: ‘)rnp ut ed at ~l .00  p ’-r -  - i n i l m a l  u n i t  mon th  i n  t h e  f i n a n c i a l

summary .

b. Forest Manag~ment t

Tlio ’  i~o u th  f l m p q u a  t’ is~~-r U n i t  of the Roseburg District contains

103 ,R4I - ‘cres of n o m n r i . - r - i . : i l f o res t  land un’Ier BLM a d m i n i s t r a t i o n .

__________________ a
- —.-‘— -



~y : -  t o  0~ c~ i~~70 1 1 1 . ’I T i t ’ ) T L ~~i l  - iii 0-5 1 - c - - 1  C c - m i - n t - i t  ‘n , ‘h ~-

> 1.  ann >i , i l ~~~ 
1 -~ n 1 - . t ~~ ~~t nn:1 I i on - - >~ -: , .-i , w h i c h  - -

~~~~~~~ -~~~~ - i  ‘ it S r c -  ~y-- - w ’ I> r i ’ - - ~~~~ I 1~~~~ I u > ~~~~ 
I c- c c 

~~~ 
- i - ’r - c - c - i .- - - - i r - .

—~ I I  I c - -  I -~~ f l-i - t ‘I’~ III~ 1t  - i t  I on - - T I  I h i s  v - o - 1  r - ’ - t - -t  I r ire i - - I L ’ -  ‘ 4 1

h i s  - i t  i .

• 1- w A y c - - i  of }- ‘- : ; - r v - i r

I - I  r- c - x i I r l - l t o - l v  17 ’ i - i c r - - - O~~ BLM land , f wh i ch 520 acres

i r k  c Li ’ - T L  j~~ f c - r o - s t  l,ind : l l T p r o r t  I f l >~ 1>4 .5 m i l l i o n  hoard  Ic-c t

I m 4 - r - c h a n t a h i e t i n l - c - r , -ire i n  t h e area to I - c- ’ i n u n d a t e d ,

occii ; i e c f  i~~ r o w  r - - -id r i g h t s — o f - w a y , and in the  narrow s t r ip

hetw ’-o- r~ the r- ’-n- i meter roads and maximum pool flow line .

}-c ’ r t i - - v ~i 1  of t h i s  acreage from the  a l lowable  cut of the  south

~mp qkla  forest m a n a g e m ent  area w i l l  r e su l t  in an annua l  t imbe r

product i on loss of 215 ,000 board feet ( 520  acres X it l i 4  bd.  ft.

per acre annual growth). However , the merchan tabl e t imber

li-low maximum pool eleva t ion and in proposed road r i ghts-of

way will l - o ’ harvested by RLM prior to prolect completion .

Based on current :-;tumpage values of ~50 per thousand

board feet , the permanen t loss of 215 ,000 board fee t would

-1 ; p r - n x i m i t e  ~ l0 ,750 a n n u a l l y .

I : n v i r o n m e n t a l  Man agement  Zones

A landscape management  p lan w i l l  he necessary for the

1011 1 iC  - i n - I  i ( - q u i  n - c d l a n d  m i  the proposed pro -je ct  area. T h i s

10
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p 1 - i n  nl - s i l d  c-- - T I  id .- ’ r -  I hr e, - zones : (a) primary zone ,

(Ic) s ecnr ~ l i r y  c - c - n c - , and ( c )  back ground c- nc - . ( h c ’~ - Ma p No.  1

t - i - ~ ‘- -r. ’iii r . )

- i .  Pr i mary :c-T 0

~: i i - -  J t l T - i r V  0( 10’ - ‘x tc-mu Is about [-0 (1 feet beyond ti> - upper

1 i r l i t  S of t h e  r i 4 - h t  s—of—way ( I f  t u I -  1 r op c - - l  p c ) r I m I t c- r roads .

A 1 - x l r I l t c - i y  ~~~~ - l I - r I -  of H I M  ~- I rII r’I ’r c i a l  t i m b e r I a n  I are loca ted

w l t i i i I  t h i s   . P r i r r ir ’,’ m a n - c 5 ’-c c- n t  oi~~ect  ive s  i n  t h i r -  zone

o i l  1 - - t i c -  p m -  t e s t  ion and m a j n t - - r c - i f l c ( -  of 0 1 1 k -  e s th e t i c  -iiid

~ r ci. - I V 1 r - n I I c - T . t  . ic) - i comp l i s h  t h i s , o n l y  P il l , l - i i ng , i t - I

l I j  c- c - . - i t i  I ;  w i l l  be . i 1 v i~’c ’ 1 to  m a i n t a i n  a h e a l t h y  stand of

S f 1 1 - I -  - ‘ F f 1 4 -  p e r -  od i c removal of t h i s  t isi cr- would account fnr

l b ’ l I i t  53% c - I  t he  p r o I l i c t  ion c a p a c i ty  in  t he  zone ; the  r e m a i n i n g

77~ w o u l d  i c  l o st  f rom sus t a ined  y ie ld  product i on .

c 400 -i -re ; of BLM c ’ ’m m 4 - r - I i a l  fores t  land i n  the

I - n  t~1 - l Y - ~ zone i 1 : 1  udes  92 acres w h i c h  have alread y been set

5 ) 1 4 -  b y BLM as a s c e n i c  b u f f e r  a l o n g  Oregon h t a t e  Highway  2 2 7 .

The , i I - f i t i o r - ial  358 acres represents an annual  product ion  of

114 8 H bd . ft. h , i - ed on 77% of the  p o t e n t i a l  annual  growth

being lost to sustained yield timber production , the annual

loss amounts t i  about 1114 H bd . ft.

S-il v igc- material in the primary zone would amount to

abou t 43 M f - - i .  ft . annually, w h i c h  is 23% of the  p o t e n t i a l

11
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i T I c - 1  i i  0 w I > .  A> - .-‘ - I - I  - 1 , 0 1’ -55 i nl ~’ c - c - I  t S , I I  l i - l i  i r -

- ‘ - , I ‘-X ’ - I I ; . ‘ ‘ c- C ‘ l T ’~~ 
-I r l I l  1 I I I I ( ’ I I~~i f O t  “ I t  ‘ - i - I u t  - T ~ fl W i >  1 ’ -

I , T i ’ i n  U i  - I T - i  - - I  >
~ 15I  l~

-
~~

1 1  I C  >10’ , W i >  I d  I - c -  I n  i t - i ’ -  -I i n

• t i  S 1 1 -  1 - I c - i c -  ‘ c - I I > F’,’ SC 1’- L t  ly e  I -~ j ’ j og  sys t i-To

I - . 1  VI ( I I I  lv tic - ’ salvage m a t  - ‘ r i a I -

Ii.- 1 - -r e p o i n g  f i pur -c :’ : are I i ; ; - - - >  ‘I n  nh. ic - I ic-wing

c - i l  l u  I 01(1. , wh I ch were t i~o- n f rom t ic - - I> ! M I ~10 1 mc - i ’~ r i t  ory ar -I

a l l - - w i t  i .’ ‘s it  c a lc u l- it i o n s .

C 4 ~~~~ i - ri - - H I M  commerc i - i l  t i m b e r  land in t h e  zone

w i t h  an average p o t e n t i a l  growth r i t e  of ~411-4 hd . ft.

- - r  - t u r e  per year :

400 acres X 4114 hd. ft. = 186 MBF (rounded)

‘>:- acres b u f f e r  X 414 bd .  f t .  38 MBF ( rounded)

N et annual  product ion loss in zone because of the

proposed projec t :

186 MB F — 38 MB F = 148 MBF

114 8 MBF ’ X 77% actua~I loss 114 MBF annual  loss - 
-

b. Secondary Zone

Thi s zone contains 7,000 acre s of FIL M commercial fores t

land . 1II,M expects that there will be no loss in timber yield

from this zone . Careful silvicultural considerations relating

0’. harvest methods , prompt regenerat ion c-f cutover lands , road

12
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l ayou t  and i - c-nc -i t r u t  ion t o  m i n i m i z e  5( 11  d i s tu rbance  and

possib le  e ros ion , maximum tree u t i l i z a t i o n, and other  require-

TI f - r i t s  w i l l  F e  sp e c i f i e d  in BLM t imber sale contracts in ord er

t c -  adhere to landscape management goals . This will result in

added logg ing costs.

‘ i I i ~ followiri >’ is a list of current average South

ir ~i~ - q n s - i logg ing o~otc - and their increase in the  p r imary  and

s c - c -  - r I I i lry  zone; ;  l - c - c a u ; ; e  of env i ronmenta l  cons ider at  ions ;

Current  Cos t Percent  Total  Incre~i’;-~
Per MIff Increase Per M p h

F a l l i n g  -im d 1IUC log $ 4.00 — —

Yard ing  and I c - c l i n g  14.00 10 1.110

I r - in sp or -t a t  ion P .00 5 .95

c- a - I  ( 0141 >5 t ru c t  l o T  14 .00 20 .80

M i s c .  - m d .  a d n n i n . ,
e ros ion  coo t F - - I l

r evege tat  ion , arid
2.00 50 1.00

$30.00 $3.50

i c -  -l v c - r - .i p - -  S iz e  t imi1 c ’r sale in t h i -  HL M fo u t h  U m p q u i

f o r - c - ; . t  I , l T i l p c - T I t - T t U n i t  is ~ilc- lit 3 M bd - f t .  One t imber c - u i ’  of

hi t si  -i’ w - i t  - l 1 - -  l ’ g ~~c- i each v - - u n -  iii the ; ; c - - I m i d a r y  s on i c ’  • I f > , -

arin iual lut,s I - n  extra 1 > 1 5 5  1 1 4 ’, ‘ c c i t t; w o u l d  amount to ~l0 ,5tl 0 -

4 
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C — lt,i~~ 5 1 1-W I - I  on .-

M l and  i n  t l ; c -  I i -
~ i ’i -c - i i m i ’ I  ;y ‘mc’ - , alt I ;c-u5> w i t I im , t 5 - -

i ’ cO~~5 t -  ;~~- t r - c - ( i T I c -  I TIc-c-’ i-v- i r , w----il (1 r-o-’-ly i c -  s r - o r  fr ’- r ~ t l i -

H ~~c -r  I T— --t e r Fl u-I’; . C ar - -  w i ll - -  ‘ i~~ c - n  in  a l l  I - I ”  - i ’ - t  iv i> I c - ;;

101  1 0 - ‘~. l w it h i ni t i  S ¶ ‘-  m i n i m i z e  so I l i ; t  ii! ir ~ i and ‘‘ - - i i  i t - i  in

I - - w i ’- -T ~ u i l I ‘v.

SUI T ~- ‘ i I , -l 5- -ll c - f l t  -~ l TI;  it  V

-- u O l , c - i l  - l o o t  i ’ , r > S - i n - I  i n c r ea c-e l 1o~’ i’ I T c ’ costs in  - i l l

‘I, I I  - S c- I I I ’S  - is -  - 

I Ti  sI - - r  I n - - - c h i r t  I ( - I c  .X t r u  ‘ t  ii

- it I r - - - t  ~~ 1 I I!’ l~ c - st  / ‘ T ’ r ‘o’c- ir~~’ A n n u a l
0 - i - I -  A t- ’ - - 1 I I l d !  Ml ’I ‘nI;t /Yr - not

1 is s~o 1 . ,  2l~- -
~ 

- ~ 10 ,7> -0 ~~ 

- I - - ,  - - - ,  r o 1;’ 1 i i  — 5 • - I i )

55 1)

7 , - i  — 7,000 l i i ’ - 1 > 1 , 10 0  10 , ’ ~0 
3/

p - i ’ ~~~r -  ‘: 151 n , 70 51(1) — — —

4 I o r - ~ 1 - i  ,7’P 7 > 1 c - : 1 1 , i~ 0 $57 , 110

1/ i’ i - - - - l  on - : r  r c ’ f l t  - - J O I (  - i  .‘- il i i , - s of 05(1 - n
1 T~ 1 II  - : ,  
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C. Fe c r e af i c - n

The sou thern  part  of F)ouglas County  is  lacking in water

o r i e n t ed  r e c r e a t i o n  opportunities. Construction of the  proposed Lays

-i’ ree~ Dam would h e l p  f i l l  t h i s  v o i d .  The reservoir area is in a h i ghl y

scenic  se ’ t i T l C  s ur r o ur ~- I  I b y fores ted  m o u n t a i n s  w i t h  a good v a r i e t y  of

coni 1 - - n - c u r ;  trees , h - ur dw o -c - ’I s , b r u s h  l a r i ls , and open areas near the

N se -I  reserv’- - i r .

Several  p o t E ’ n c t  i al  n t - c r - c - c t  i o n  development  si tes  have been

i -I e~ tif ic - l c - I i u - l ; , - n t  to the proposed reservoir. Final d e t e r m i n a t i on  of

n h e  locat  ion c- f t l ’ - ; ; c -  s i t e s  w i l l  be m a ’lc - i f t  er more i n fa r m at  ion about

5— - > T ~
- - -i’’ 1~~c - 1  p r - o ] c - o t  is available - 1 hi- c r i ter i a  us e-I  in  the  r e l e c t  I l - m i

of t t c - c - c -  s i t c r ;  w - ’ r - ’- s t - - i - i - T O SS of terrain , i c - i l - i C  - i c r - i - a 1’ ,- , and s imm - i c - n

I T c u l l -  -on . The S i~~~c - I ,  cr-c- —i i v i - I u i , I  i n t o  n o r t h  s id e  ui - I s o u t h  s i ’I i ’  as shown

j r  T a l - l e  I l L  ; c ’ Vc - j I i i  l i t - t i t S  wou ld  include r a lTI l i T I l ’ u n i t l ; , p i c n i c  areas ,

I ’ - - i t  , i n - I  n-c c- : r- ’ -  - i t  ion  roads a m i - I  t r a i l s  at  a lc ’v c’ 1 to lie Jet ermine d

c m ;  i T t  c - m i t  i v - -  n - c - c r - e a t  i c - T I  pl ani -

lS r c - -’ 1-0 151,1’ - I u n t  ‘‘  I - i r k  u l c - m i ( ’  I n t  ~tcte 5 , whi c h offer 

r , i  ~‘j 1 T ~‘i mij I 55,  S 5I W t ’ -I  a 30 I ’eTc-~~~ i m i s T - .- ISP  i n  ic - c- f rom h. 1 1 ( 5

‘ 0  ‘ I i -  1 ‘i O c - - i l - I T I  - t . i i ~~ t c- > I - i r - ~ I - - c t  I I I  - i l - - m i ~ is ti —n t h I l mp qu a  f u i t ~l i w i y

y 1 r -  t o  ‘ i- - i t  c - r - l ake Iiow .-,1 ,~ 7~ ~~
- n i t  i n i c r - - - l I ’- i n  > ‘ V c - t T I i f l I t  Ole in

H ‘ ‘ T i  - m on .  I i x t y  j- n t  of h t ’  - v c - r - n i ~~l i t  U I ; e  w a ;  - n i t  r : bu t e c l  i v

t n - -u - ; ” ii  rig ( a l  i forri i ann -

4
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I~AB LE I I I

POTEN 1’ IAL R E C R E A I I O N  DEVELOP MENT S ITES

N o r t h S ide

Site- Major Usc’ Locat li-’n Slope Size V Remarks
Overnight Fac . Sec.  29 , 30 ac. Best nor th  side
& Boat Landing T. 30 S., site . Proposed

“ . 3 W . road must be
relocated.

2 Overni~ ht Fac. Se- c . 28, 5 .  19 ac. Second best  s i t e
& Boat Landing T. 30 S., on north side.

R. 3 W. Proposed road
must be relocated.

3 Picnicking & Sec. 28, 107. 9 ac. Too small for
Boat Landing T. 30 S., extensive deve l-

R. 3 W. opment. Proposed
road must be re-
located.

4 Boat Launching Sec. 25 , 5~ 10 ac. Two way landing
and Parking T. 30 S., in saddl e of

R. 3 W . peninsula.

South Side

Overnigh t Fac . Soc . 35 , 5-lOT 35 ac . Milo Ac ademy
& B oat  Landing 1’. 30 S. , best and largest

R .  3 W.  south side site .

1/ Acreage for Initial inU-nslve development . The acreage of each

r o e  r e a ti o n  area  will be much large r , a l l owi ng for additional

development and dispersed recreation use.

i t



Hi gh recreation pressure from people traveling along

in ters tate 5 , those going to and from Cra ter Lake , and the local pressure

from Douglas and Josephine Cc-unties should maximize the recreation use

of the proposed reservoir.

The present population of Douglas County is about 70,000

(1990 projection - 05 ,000). Joseph ine  Coun ty prese nt l y has 35 ,700

people ( 1990 projec t ion - 58 ,000).

Table No. IV shows some average daily traffic counts at

points  along In te r s t a t e  5. T r a f f i c  is expected to be heavy along

Hi ghway 227 between the Lost Creek and proposed Days Creek Dams .

TABLE IV
LIGHT VEHICLF USE

% Oregon % Out of
Da ta Point ADT* Summer ADT Traffic State

T nterstate 5 , 7 miles
nort h of Gran ts Pass 5 ,500 8,000 77% 23%

Interstate 5 , 4 miles
north of Oakland 6 ,000 9,000 77% 23%

— 
*ADT - Average Daily Traff ic

Integrated resource management of the reservoir area and

surrounding public and acquired land is needed to achieve maximum

resource benefits. The Bureau of Land Management is the major land

management agency in the v i c i n i t y  of the project and is willing to

assume respons i b i l i t y  for const ruct ion , opera tion , and maintenance of

‘p the recreation facilities developed in connection with the project .

17
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- l - o n i g l , i s  ( n i i n ty  has a s t r o ng  r ec r ea t i on  program as evidenced by

- 
the q u a l i t y  and quantit y of i t s  r~ir~ n .  Douglas  Coun ty ’s cooperat ion

w i t h  Federal agenc i e s , p a r t i c u l a r l y  w i t h  B I M  in resource programs , has

1 t ~. - T I  • - x c t - l l e r ; t .  BLM w i l l  coo rd inat e  i t s  resource management program i n

t h e  r - o - r c - r v ’c - i r  area w i t h  t he  C o u n t y .

The ar l H i l l  Memorial  Wayside , which is a Doug las County

recreat i onal f a c i l i t y ,  would be lost to the proj ect . This is the only

publ ic  recreat ional f a c i l i t y  which  would be inundated  by the proposed

- 
reservoir .

I
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PROPOSED RECREATION SITES

T 3 O S R 3 W

/ ~~~~ - _____

T 30S R 3 W  ‘
~~~ - ::~~N- - - :- -

~~

- 
- ~lj lO AC~ ES~ /

‘ . • 9,
/~~~

,,
~ 7- - 

- -

~~~~~~~~~ — k 1 
~~~~~~~~~

‘ J 
-

• - .~~~~~ ; . . : - - .;::~.i~~.:::.:: . d - -k~<~ 
\ ) ) o

‘35 A~~fl~~$ ~
,f / “

— - { “.(~~JT E f’ / , ,4~—’ 4-..

• :~ ~~~~~~~~ I
,,— - 

.\~~eo*;~~~~~~~~

T 3 O S R 3 W

~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~

~~~~~~~~~~ f lj ~~. I~~~~~~~~~~~~~ so\~~
~~~ 30 -ACRES , ~

I~k~’ A~:~} i•~;cs~~~~~ROAD .. ::.:.:.::: -:-:-:~~:-:.:-:- - 
- -

~
-1

- 
- 

- 

- 
::d3’ PROPOMO NORTH

- SID( ROAD

ILLU$T RATION NO. I
19 -

___________ 
— - —

- - —
- ~~~~~~~~~~~~ -



Proposed Roe - r e a t  ion Land I o r Acquisition

1. 30 S . ,  R .  I W . ,  - S t - c t i o n  28 —

SW- ~.NW i. — is part ly inundated

- - - - - 

N~~N~~ acquire

SI-~~NW ’~. 
- may he p a r t l y  i nunda t ed

N E~.NW~. — acquire

1. 30 S., R. 3 W., - Suction 29 -

Nt Sl-~ ~. - partl y inundated

Lots 1 & 2 (48.69A) (Corresponding to N ; NW~~)

These shou ld  be a c q u i r e d  — f l o w  l in e  may be close-

T. 30 S . ,  R .  3 W . ,  - Se c t ion  35

NtNW~-. — partl y inundated

T. 30 S. ,  R .  3 W . ,  - Sect ion  25

NW~ - par t ly in unda ted

1. 30 S., R. 2 W., — SectIon 28 - Tiller vicinity

No specific recommendations for recreation areas

-- -- - 
a



D . Fish and W i l d l i f e

BLM has reviewed and endorses the Bureau of Sport Fisheries

and Wildlife report , prepared under the authority and in accordance

w i t h  the  W i l d l i f e  ( o c ~t -fi n a ti on Act , on the effects the proposed

rays Creek dam and resprvoir project would have on fish and wildlifu-

resources -

V
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1 - S ( ‘ 1

110’ ‘1 ~1 - 1 Ii - - t ’~’t’ ~ - i - : - :  f i ’  Jr i r cIa

~ - :~~ ~~: • ~~
-
~~ ~~- -~~ ~~ - ~— i ~ 1 - ~~. C-]t (- 

~~~~~~ i~~ ~~~~~~~~~ C]~~i 1  - 
~~~ 1.

- I l ’ I .  ‘- ‘-i l i - i i ~ ’ d - ’ - r - i . i ~~:~~l j i l i , W~~~ Ch w- - i l  - - -  I r~- -v i l ~‘ — r ~ -J

ii H- i i -  is - i t  a 1’ - I - u i : - r -  x i m - u t - - l y  ~~ D () ~- - - r  cl-i N’i , w - - i l l  I -

H c l - i  im ~

I i:’ i - i ~~~~- - - 1  -

~‘ - i l  i - l i t y  I , - t - - r - i r  i - r i  c - n  l ’i c I a i r ~’
I -Hf)( -‘ - u : L  : 1 1 ,200

- t i ’ - c - i ~~- - I  r - - - i r i I - c i r - ~~.it 1 - -  c l i — l r -gt ’s 11 ,200

- - i f f i -  jec-t n - t  ice - - h o u l ’i  be r i v e n  in or de r-  ~ r I~I.M ?i :

t i c - - n u- ~ ~-s:i iry ma r~t-owu’r r u  - -~ Ui  red I cr t he  m i n e r a l s  work -

F. Cadastra l Surveys

Twenty-nine public land survey monuments will be inundated

l y the proposed Days Creek Reservoir .  An e s t i m a t e d  l40 m i l e s  of

property l ine  may have to be su rveyed in order to es tab l i sh  property

control. BLM will do this survey for the Corps of En gineers on a

re imbursable basis .  The cost of the survey wi l l  approximate $60 ,000

and should be chargeable to the  project . BLM cadastral surveyors , if

requested by the  Corps , w i l l  also survey the project bou ndar y on a

reimbursable basis .  This cost wil l  amount to approximately $1,500 per

mile of line surveyed.
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G. Resource Protection

The BLM land within the proposed project area is protected

under  contract  by the Douglas Forest Protective Association . The

increased pub l i c  use of the  project  area r e su l t i ng  from new road and

recrea t ional  facility construction will require more intensi,e

protec t ion . However , any  a d d i t i o n a l  pro tec t ion  costs w i l l  probably  he

o f f s e t  b y the  c o n s t r u c t i o n  a t  roads on both s id es of the pr oposed

reservoir. These roads w o u l d  p rov ide  improved access ~n ’I a ls~ -! c- c~ - - ca-

i h i t  Lii j t t ~~ -4 t i r r e i ,  a s —  of w i l l  f i r e . T h i s  is of T ar - I cu~~lr

c ;i~’r.jf j c - - ]Ic , cu 1: - th -c . I l a v a  ( r eek Reservoi r  area i s  w i ’  h i s  -J

r. wi I i  ~‘t c t r, j fl~ ’ - ~ t — Ti) ~cfu j u-ye maximum J r”t ec ‘crc of hu~ r ‘-a , ‘ ‘ -

I I l a w i r ~ ’ - , r c ’ I i t  j o t c :  i c - cu d be adhered t o  d u r i n ~’ p l a n n i n i- - u i - I

— ‘ ‘n a t r u c t  i ’ r c  p h i ’ ; . - : ,  of t h u ~-r ccp ca ~~e’l pro l uo - t

• I’ u - r - i t c i . - t  u - i -  r i - I c .  s h o u ld  he comple te d  p r i o r  t o  t i -  r - . - a . - r - - ~’~ ir~

c l e a r - i r i ~’ c c p u ’ t - i t  i n .  Th u - s e  w i l l  serve - - ii; i -cess r’’a-I: - J r - c - I  I S

fire breaks.

2.  ‘ ‘ au n n u - C t  ar r’ ’ -a ’ i: - b e t w e e n  per i m e te r  r ’ ’ - i d r ;  and t~1 !- ’ t i r r i u r

a’- cu ’ c c - r -c a,l:, h i - c u d f e  , ‘ c c r u s t r uc ted  p r io r  t o  1 0 — i  ar - - u ci.- ir::c c

3. ia 1 vage 1’ ~~~~~ I ng on peri phera l 1a’~ds should ice done in

CO O urict ion WI t ii t - - i  ght  - - o f  —way arid poo l - i t - u - . ’ ci ear iw’ so th  it

S i - l a i d  d i ~ ; 1c o ~i c ii i  t u e  c o m p l e t e d  on i l l  ir - ~- .e- it  t I i i ’  c ame t i t - ne .
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i~ Slash b u r n i n g  should  i i ’  done under  t he  m i n i m u m  pool

elevat ion leve l and in depression areas that can l e  covered

w i t h  ~ew e a r t h f il l .

1 . Soils,  Geology, and Watersheds

The f o l l o w i n g  comments  are based on an i n v e s t ig a t i o n  of so i l s

i r; r h —  vicinity of proposed road locations and soils in major tributaries

to  the  r e se rvo i r .

1. Sweat Creek

Two associated soils occur along Bl,M ’s existing road

3 0 _ u _ 2 l  (sF¼SE¼), r~-~- - . 29 , 1. 30 5 ., P. ‘4 W. The loseph i n e

so i l s  ar- ’ found  on steep mountainous slopes ranging from

12 to 70 u ris-nt an’ I u n d e rl a i n  l c ’j  metamorp l u o c c e l  san istone and

::hale f u - - - i r - c ’c~ of the Gali’:-- format ion ( a u - c -  figure 1). They

yp i c - u l ly I c cve  -I-irk ru --I- f ish 1 r- -~~u loam -aur- ~ a -os - in  I s - - I - I  i s h

i - T o w n  t.o ye l  l c ,w i bc r ed c l i v  loam suhsoi  3 c; ~ P . r  - t h to 1 edrock

1T ‘; - , mr t i r ’ru l ’i  I . - t w ’ - e r u  2~ and 40 i r i c --hes .

l i i i -  - ic - soc i - i t •‘‘f u r , r i - i n , ’~i i l l  i s  u n d - ’ r -j a j t  by t h i n l y  i , ’ i cl * -c l

san ’In t  ~~~~ and sha le  dt  ~ ( ) t o  4 1) i n c h e s . TIi is s o i l  l i i i ;

‘yp i c - . ull y I r- -~wrc si lty Io~irr - c u r - I  a 1 i i  -wi cc l i t - ,- - l i v

loam aubc ;oi i c .

When d i c t  u r l ue d , t h e se n o i  i - ; , i r - ’ -  n c i s c e ; - t  lb !- t o  h i g h  r u n o f f ,

‘c r ot; ion , and si tirnp I rig.

- - -  - -  ~~
- - 
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—
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2 - 51 1 ~c,wctt c’r

e soils  in Sweat ~pr-o~ , sc- i is a I nrc ; ’  road ~V~— 4— 1’7 It ;

C” c .  22 a n t  2 € ,  a n -  ic v - l c r ing from s ta l e s .  Bc--i l 11c c nI’ t i c

is cc ’  ro I n I - f o c I  t h an  along ‘ s-- i P. P c - i d .  A s ma l l  circa oP

I - e ;- , (-ra-,’ici —I rnwn s i l t y  clay  s oI l  i s  : lov c- lo ~~i c , i  in  - c r ; c ’ - rc  - -

~ )I’aI r~~dj . I l ; t ‘- icc in (ti e SE¼SE¼ , Sec. 22 , T . 3fl S . ,  ~~~.

t - - - , :  ‘I --i a moderate  ou st  of or - ~aion in s i - I - -  d i  f ‘ f - - a - , tho

cc ~~b S t - T - n ( -  i s  st a b l e ;  f 0 w . - v r - y - , i f  t h i — -; so il  is  ~‘ ua ’l  -~~~;

s l a T e s , s l u m p iric  can I ’ - expected.

3. - . ‘ ‘-I - a:: °r 

P 9 i J c :  i n  t i , ~- Si  - ~-_ t, rcc : c r - - u - i — . w -~~ u i -y t;r-J , i r ~ i I ar-  o t 0

i s  1 icc I - - So i l s  ar-° r . - r c < ” r - - c i l v  20 in ch- -a -t ~ ’~r - on ~ ~o 75

l . - r a e r i c -; i c p e s.  Sh al - ‘ - - c r t -  I .-’ -r’ - ’ S1  1” a-i’: c c , ’ t : i c c - , i , t n ~ c I .

14 1 r t  ‘

5 :-at ‘~P t 1;.: w. - a t  s i - I ’ ’ ot  1 ; ’  - a Cr S c ’ u t  : 5 -  - i i ,

i ’ ’’ - c c ;  3 - i i f l’4 is c o c c 1- c ) : ; - I - - 
~ - - ‘  5 -  it ‘ u - r u - I  j c ’I - ccciv.-

. ,~~- i t l - -  ( c a - u -  I L ox ’- - I). -Jls -it - u - 1 St: t 1 1 . -Pt : r- -wr~, I.’’’~’

- a c , l ’,~ --s less t f 1 , j ~ 1 ‘10 H r  -at , cl - i, ’ i - - i t ’ , ‘ - s t l ~~j cl - i ’,’ I -  scar. ’

h h a r t z - r i . L~ t -,- r -i ’ -r; - -e i x  ~~
- , ~~~~~~~~~~~~~ !- -- ‘ i -I c ; 1 j i l t  ~r

-
- I c c . : — . -  a’ i ls .;  - ‘ c s-i t_ l i t  si l u -  -a: :  t 1 s hi p h i  a err : .  lye . 111 u’h ;

- - - - h ::, - ’ t u t  V I -’ lila c-in l u ’  u-x ~-€- cted i ra-rn f is t u i - I c - I  soi l :; in this

‘ I - - i .
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T u e  fol lowing general statemen t summarizes soil conditions

th at  may a f fec t  the Days Creek reservoir .

a.  No l arge obvious sources of clay tha t  would lead

icc  -i resex-voir  t u r b i d i t y  problem were found below Til ler .

b. 1 1 - c r u -  u n s t a b l e  clay soi ls  occur along the S~~~t Ii

i m i  0,10 1’ 1 v ’- r  ,iicnv~ - Ti 1 l . - r ’  t h a n  h e l -j w  - S t u di e s  of t he  proposed

Ti 1 l-- r 1 - i c c ;  i r u l i c a t . -  that hi gh :,°-h i ntent y i u- I-Ic ; pl us t u r f - id ity

I ~~~l I t - : : : ,  c : - , c u l d  t e ,-x 1 ,e ctu- -I F r -  -c :  t i c .’ c;~ 101’ ru-aches of the

~ c i t  I ( r : . p qu 1 - i n - I  ,J , i c  c ; o x u  P i ’ c.~~ -

c - I - -wi t’ - - It; rt ’ci- ii, I b is p - i - i - i t t of - - - c t

- - - i l c I  H- h i p t ,  se d i m e n t  r i - a - I c c  c ’ -i- : c . ’ : ,- - 1 ’ , we al ’ r ’  -1

, u r i t  i -  r - -
~~ in i f ,  -e c I r - l j n , j , ’e - , is t i i p Fi ly  u c ’ c c ; i v  

d i n t  ux f - u - - I ; - w ’ ’ v u - r  , any : ; u - c f  iment jo- c - f c c , -od shou ld l i t  h a y - -  a

p r o l -  ap t ’ - ! .‘ffect on recu ’rv-,ir t c i r - l - i d i t v .

d.  Deep red c l a y  so i l s  h ive -lu’ r i v e t  f rom sha le  of th 0

i i  i~~c- format ion - I fs se soi i t :  are s c a t  t i - r e t sou th  of t h e

proposed i m p o u n d m e n t  - Locat isp , r i c , i c 1 ~ on t t i u ’ : ; e  soi is shou ld

l u ~ avo ided  w her e v e r  possible because t h e y  w i l l  s l u m p . They

could  also produce turbidity in tI c. - reservoir.

I. Roads

1. Presen t ~o,i-I:

A t c i t  ‘ii of 8. h mi  l u - c ;  of B 1,M r i n l r :  w o u l d  1- . -  i n u n d a t e d  by t h e

proposed n-u ’ ser’vc ‘I r.  Provisions f i r -  a St  i t  e highway on the n o r t h

‘
, ~1



- :  ‘Ti- , ci 1w trio rua l at P55 c l - i s : ~~~~ 0, ( I c - i d l e  1 - i t - f , a -  s - -a l

- , r -  t :‘ :I ,~ r - , c l ~- S . f - r e s i r  ta t ’ H’) o~~ I f i t ’ - - , - t ~~°~ t; 1’

- i t - !  c a: - n c - :  Ft-or t lie s. - roadc: ‘ n R S i cr ;! -c-t a’- c- - - -  r i - i n

t b . - lc ’r ; s of ‘- xis t ir:t - i - c c - c a .

-: n. cow ’ 01  c a- t r : - t  I rip as u- c t i t :  t o f  - - 3 nii 1-- n r . 1 y-

0 C O S t : -  - r - -

~~
1 -

~~ r ids. ir ; f ‘x i m p  I T S  c - c- -ar ; r - i T s  H

• - - -~~ i — - i ’ u -  ~~t ~150 ,-’)O0.

a’ - - So.  . in - - - -  f c l ’ - : c  T c c c  H’ I - I: t r I 55(5’ -i ‘ - :-  Ic .1

IC - -  c - i 1  - c ‘ a. or I. 22 (51 r c 1 - ’ I-u .-’ , cc - t : - c i  r b  t i c ,

50 1 - - s ; c j f - ; ’ r u I - -  ‘ -1  t - . c u r t  a’: 1:;’ ) wb , ic li w i l i  1 i c . ’:nd ,~ ‘ 1 

ii - I t  .ils- ‘‘i 1 i f l u ’ ; -. t he st - i~ ’ Iur 1 of c’ r ; r ; o c t  ‘y-

w a r d ,  m u : . ’ I - ‘  b u i l t  T O  I - , - : : t  ~ ~~~~~~~~ - t i e d  r o o t s .

-
- . 5 ;  - A r - - - .  • o  (‘cnn It -cc l i -

- a p t - i a ’ :  t i - I  ~cc c rt: - ;t c - c :  t I c- h w I ’ I i c ,  i i . .-

- - - c-c’ : cc . :  i t - ~ - i c . c t I i t  - - - s t i i  - - - I  w 1 ft • h ot 5 . - c  c - i  - - ru t  a -

- - i  i c -  - - , i r a ]  - i - b :  r i b’ , -- c . a vol - - c -, , ~ o ‘ L . i ~ ‘ I . . -  u - j c - t  r - u - c : c t l t  i s  c u -

1 - - - ’ ‘ - t u  - r i c - t i  , - oa f  I f - -cr::. i t - i . ’  , - ‘‘rt ~ I - ‘ c c : .  - : - ci”! - I- c- c I t  -

1 1  1 - -  l u -  ‘i ’ d so t I - i t  ‘ :- - -hl -; l c - , - t c i i  - c - i t t  c r -  i nv i s tb l e

I t t : !I ,,’  ‘ - - : 1 ’ , ii - c r - - i  - - t  - i r ’  r n i r i m i : ’. u - - I .  f f c a i f - r c t ; t i ’ c ’t  I ’ :.

- ‘ . - - - i ’ ,o r - - c  5 l ; - : h i  - i c - , u - H ~~ t i r s - c l  ‘ - s - I — b i . i c i l i i c ~’ of  f i l l  ‘ - i t - - r i - i l , c a i t

1 1 1 mulch lr ,~’ - i t t - f  r - - ‘~‘ ‘ - c u ’ t  i t  i on  , r-i 1 i - 0 t ’ I~~P , rev it - ionic

I t  i - 1 . - - j i i . u ’ u -  - I t - i t - c ; ’ - - , i t~~~ I ; - i -  - ‘ i -  c u l ’ i , - r  I i n s t a l l  i t  i - - I t :  w i l l

- r i o  u -  r or”,’ - - ‘I b i er  (:( ‘ r t t  i - h - r i t i ons  a - - t I “ : 1 - u t ,  - i f  1 c i t  I i

t’ t r  i~~t, , - r i c  v i c : c  u ir -’ - i ’ - , - i t c h c - c ’ - ’  I n c - i t  I - - r c c .  to ‘ - .- r’’_-L ’u ’

- r • - i !  i - a  ‘ I ’  - c i : .  t I ~ - i n c  1 - l u - - I  -

i - n



3 .  ~~~ , ‘ - ‘ .~~ I i d.S I’ . ad 
_ _ _ _ _

555 r 1 - - t r : c -  t O  ‘ ‘ - ‘ c a c t i - a c t  a H i  15’ : a n - I  -] F - a-I  t o  t - r ” v i c h -

i- cc ’; :cc 1 . t : . u -  I n,- l u ’ r-i-c- ~ -I r - - ii n .it’c’ in ii ’: - ii 7 .- it ’ 1- ’1 7r  l i i i -

I r id; . - w i l l  1 u - - i a i np Ii- I rit e ~~t r u ’  - c c u -  c ’  ‘ t ’ -- - .s ‘ l u ’  I ~~u t  hr “cc ; X d J ~ 

r , n i r c i l - i r -  — o If , -- f y I - I c ’ . ’ - - S c ,  - -  I 1 ’ ,- 1- - - , - - i t - p  1 - ocl , — - t ~ - - r i t , u r c y

w:: i d -  ; - - - ‘ i - I  ‘0 I t  c t a c - ( --e I :, - , - I -

H t t , 1 . -  c - I o r -  ;u s , . )  a l l , t t . i s  t r ’ i a ’ - - i t , ! : - i - f  wou ld  f —  i t c :rH i ’ - - I

by t .u- ~ Ii- . it s t i c c - u - l ’ j  i : ’ : - - - r  t t  i n t l  01 t l ; - I i- . ; r ‘ect

5 ‘:1 - i v ’ -  i — i  ‘ - 1 c 50 , - - - - b c ,w ’ - ’:- r , r i  I - r c a  - t o  t I : - - 1’ c- ,n~~ u ’

a 
~~~~~ t h O u  - w I ll 1 , - i ’  c - - V t  I - I  .~~,

, : cc - of 15. -  t - - c - . - t  ‘ -  it ~-r -~- 
- ,  -

c : , i i i ,- . i t i r t 5 ’  I:, .- loss ‘d BbS c’’ ’ ’  II t i c - c- - i y  i - : t i ’ - r i z . i l - - .n I u - s c

t i  t ‘c - c ar- . A i t - - I - - - - u - - I  C o f f u ’ u ’  - t - u ’ u , k — H , - t ’ i  C i -  - a  sc -a l i t :

s - c i c - - - t u l u ” l  t P u -  c o n s t r - - i ’ : ’ . - i I  i n  f i s c a l  y - -  i t  l071, . T h is - t c ’cc ’S S

t a-i-! would i~~- t 1 -- comj-lt-teI y l o , : t  f - s i t  would r e - j u t e  -r c - c - cnr ie’ ’ i n n

w I t h  t h e  r ’ u - : : u - r v c c i F l ”~~~~’~ 
(‘F r- c o - f  -

S ( - .‘c:~ - a r u : ; - , r c  o f  ‘l i mi er h au l i ng  Cost

l i t  c I - , l  1 - r n -  l i f t  ‘‘ron .:. ’ in  t i - u r i ; ; j - o r - t  i r i c ’ i11 - b a c k g r o u n d

and a- t i t e r ’  t i - I l  utary t i miter over t l i t  pros -n t road system as

c - i r t i j i - i r ’ u - - I  w i t  I t I c  ; - r ’ - j - - ’ e c l  r - o . i . l  icy s : t u - c: : is shown in Table V .

-U
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T c\I i i  P V
115511- h i A t t ! ,  I a

f l o w — - I I  -r I cce P o l l  or V -‘ I citri c
‘l imit Di fferercce T i  fF-’r- ’ ’rv’ u- !- 1-’IIF 

___________

I’ - I t :  -~~.‘. ‘f P.1 l . 7 + 1. 14 + ~~~~~~ I’: ÷ . !,1’Y1

: : l i v u - l y  r ‘.O. i - ‘8.0 — 7 . 14 — .20 — 23 ,,~~0

i u -  ~~~~~~~ ~14. 1 23.1 + 10.5 + .30 l~ 
+ (- ,i c-cO

I t  - - ‘ : t s  - r - . - - ~ 149 1 -  35 .8  + 12. H + .143 l~ 6 + 814 , ; ‘n c

T~ l . ‘c-ta ,; : S r - ic - u - k 30.5 20 .~4 + 1 .2 + - Qi , 4  31 + 1,214 0

- r - i - -n r -e 3H .7 38. 1- + 0. 1, — 101 —

I ea;lm-iri ~ r-e,-~ 54 . 14 t~q .0 + ~ 14 + .18 257 + 46,260

‘rota l t imbe r  h a u l i n g  cost d i f f e r ence  808 +~ ll5 ,~~3O

This represents an average increased hauling cost of

S0 143 per MBF at a harvest of 17 t-IMBF per year us ing  the

affected roads .
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I I I  - I M P A C T  ~ 1 P k i I I IC T on PLM I - I- - ct H A M S  ANI - klIH ;IJ} - CI , S — 1 INAN’ - JAL SUMMA I- ’I Y

A .  Di r -c i t c o st a  1 - o r cu l t  in
~ I r’ c ,c: i ! r 1j . - i’t

1. b - ! i n i r i ~’ C l - r i m  i , x , i c : .j r c . i t  i - - r i : :  - - 11,I°0)
(‘, i f a ’ t ra l  -ur - v i c y c -  50,000

3. i - c c - i , 1, A j- 1-ro,j~- f1u-c , t i  I u - a t - - I sa Ai t O S S 150 ,000
Total — ‘~~~221 , 200

I’ . Savi ngs to BLM h - S a c s  1 t ir1 1 I r -e c c i  l i i .  j eC t

I. l o c h ’ Cr .‘ -~~ C t - c c t S  Cr.- - ’~ f ’ ri - I ;u’s ~-H00 ,000
ru xi n : c t c - l y  10 i-Til e :, , - f ’ , - c c i t hi Si - I ’-

ucc - ~- u ’ : ; s  J s - c ,j d  300 ,000
‘lot ~ i + ~1 ,l0 (i ,000

- I t o  ‘-j  I t ’  ‘-a l - I .- H u ’ c ’ - c i t  ‘ - c - - s

1. ‘ i i : r J  - - r  i t  - - c l i c - : t i  a L o c  I t  ‘c u - c r

l it :: - ! i t o d  , ‘ - - c ~~- 10 ,700
I t - i c :  a c - ’, - ‘ii .- 5,700

I I .1 ~
- i t  c r i i t y  - ‘ - : t c - i  :,1s , ,T ,

- 5 3’” :- t,301 , i ,7

S . j : : i r c p  I. ‘.‘u .’ T i i l l ’ S  l , c :, t h - i -  i c - i t  ~ 177
-a t u nit ’,-’ ’ - . t - I i~l77

~, ‘3/ , ’*

1 . Sal - iL- 1.- 1 i~~’ - i ’ , - i! u M T  t a r  c i Loss i.--p li p i t - h -  
-_______

I - - t  ii (H-a c-urc- -

- -H” it UI it - i Ccc- t) - $ 309 ,340

S. Lfl ’-ct s on BLM 1r - -~ ram Costs

1 - A l l  it ional l- cap p l a p  Cos t  h - i  Year
I’ rimar ’y Z u r . ’

u -c: - s’f,ir y ~r tu 10 , 500
l otal 11 ,360

( i 1 p o r - t c i n i t y  c - c t  c - f  ~-l 1 , 110
1-) 5 3/8% $211 ,314- i

2 .  A d d i t i o n a l  I f - i c i l i n g ,  C oat  Per Year $ 2 , 5 - I l

‘l i :c r’ tc ir i ty coc :t of ~-2 , 43 1
~- ! 5 3/8% 45 ,228

‘l o t a l  ( B L M  Program
)1~portunity Cost ) — $ 256 , 577

TOTAL fINANC IAL c OSTS S 787 ,117

TOTAL I I N A N C I A I  B EN E FITS ~l , 100 ,000

—~ ND’ FINANCIAL BENEFII’S ~ 312 ,883
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1- ,- r . -  - a h r - ’ - :  ~o l~~;~ l c . t  - c u - c : : ;  i l  -f: ; I S - - l it ire : : “ - c j t h  o r m o l u ’ ?

o ;t ~~~~- c~ t c. - - : 1  c - I  I , j l ~~-’ l ore , t  ‘ - u ’ r - - _’ i - °  l -  1 f l i - 4 F ’ ,’ .

f u r - - ’- r ~~~~~~ I a n a l  Ot  I t t ’  ‘ lot . c - c f t i . ’  p r c c i  - - c - i - c t  r-o’:orV’-jr wr , c i l d

i i - i  au - - I i n  ~c . - I T - - c  l - t - -~ ing in slaci’ water- or- looted outdoor rrCT .e . I t  i t

‘ I  I n  I - i i~— ] . i - ;  c- ;J ’ c l y T I M  ha:: not o~~t I c - si t e d  tb - ’  re :r - u ’ i t  i ’— r i

I: , -ha l I r rc 01 tf~~- r-~~~c .. ’ I r-,’- :rc -r-vo ir.

I V  - - - E N i ~~~A 1 c’ ~;r ’ TIP - I - II’ : A TIP PITCOMMENDAT IONS

In - Ii - - u - v u - i t t i c i- p r o  1.-ct is authorized I (cr  c o n st r u c t i on , BL M ’ S

; r u , i I . ~~~n i t r v  ‘~‘ i o w  and rec ommendat i ons are as fo l lows :

A .  8PM w i l l  coot inuo to manage the BLM land i l -r y e  maximum pooi

c i t - -j o t  i c r ,  w i t h i n  t h e  proposed pro jec t  area. BLM ic, also willing to

i - c t -or ,. ’ f u l l  management  r e s p o n s i b i l i ty  for a l l  acqu i re d p ro j ec t  land

c t -  vu -  c r , I x i r c : c i r c . ; - o r c l  e l e v a t i o n .  As a minimum , all p r iva te  land between

I f - -  i r v ’ -ed p er ime te r  roads and ‘the reservoir should be acquired.

I- - BL M lands in t h e  project  area were dedicated  to permanent

Federa l management  by the  Of. C Act of August 28 , 11137. No add i t i ona l

withdrawals are necessary to protect the land for project purposes ,

• -x u ’ ; t t segregate them from mineral  en t ry .
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C. The 675 acres of FILM comj nercial forest land which  wi l l  be

inunda ted  or occup ied b y new roads supports a presently merchantable

t i m b e r  volume of 14 .5 m i l l i o n  board f e e t .  Based on current values ,

t h i r ’ : vo lume  represents  a marke tab le  resource worth approximate ly

‘ -72 5 ,000 w h i c h  i f  not marketed would become an addi t ional loss

a t t r ib u t a b l e  to the  pro’iect . I f  the  prolect is authorized , BLM must

be p i v e n  s u f f i c i e n t  advance  no t i c e  so tha t orderly disposal and rrcaximurr

‘ c t i l i z a t i o n  of m e r c h a n t a b l e  t imber can be accomp l i s h e d  prior  to

cons t ruc t ion a c t i v i t i e s .

I) . }‘ r -nr a c c . - d  1 . u ’ r i c c i . - t u ’ r roads and c o n n e c t i o n  roads should 1-c

c - ) tc str u ctu- c-I prior I” ro::,’rvolr clearirtF operat ions .

E .  h — w . - r -  l ine r i p i t  c c - o f — w a y  should  I .e relocated in accordance

w i t  ii u - ;  t h e t  ic pu I - I ’’ Ii rc .- :: and en ter ’ i a covered in a landscape r c c r r s -i1’er ’ -u ’r

p 1 - i t t . ‘l Ia e l-oo~ 1 - ~ “ [n v i r on m e n t a l  Cy-j t e r i a  for E l e c t r i c  Transmiss ion

nyn -cI u - f c c ; ” c h i co i d  I u ’  i c - - f  . r c  - a pu ide.

F. I f  t h e  pr’  ~u ’c t  i t ;  a u t h o r i z e d , a wc- r~ I or apreerner t should I~~

- ‘ - r , c , ’ i c c , rn , i t ed 1 e t w , ’ u ’ t ,  t i c , ’  Corps of Erip. i n u c u - t - -  and It l , M t o  cover s u ch :  ~te ms

, i : ,  ( 1 )  r - u - t : u - r - v . i r  z o i c i r i p f d a! ; ( 2 )  f i t ’ . -  1’t’ . ’ t  u - c t  i on  of t h e  .ire ,i  d u r i r c e

t i c - -  - o r ::: I r uct  100 1 i ’ r - i c f  ; ( 1 ) a - i I c  of r n u ’y ’ c h , r r i t~~bl u- t imber; ( 4 ) super—

v i t : I (cii of c i  .‘c-ir- I t,~’ Hcu-rat 0115 , road const ruct  ion , and power I I -

r u - l r i c c a t  i n ::, so a:: to  i - n t  i t  u - s t u d  ic vai n’s , r eta  in  scen ic  ‘ ‘-arridors ,

~I1c ’ l I T ’  V ‘ l u  f o r  the i- it oh i i i  t at i c . r ,  of landscape scars ; (It ) i~
’
~~ 

it: Ii ~ T i

f - ’ r -  -b y:, i c - i l  ‘to , i t t ,  t o  f , j t ’ j i l t  i t  e FI LM resource deve lopment  and

s- ’.~~~— -~~~~~
’
~
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t-c l r c ’tp .-’~ cu ’nt  act  ivities ; ( 6 ) p l an n i n g  ari d c ’ c c r c ; : t r u c t ’ - r c  u f  t - ‘ p laoe t r : - - r i t

r - ’-- - i c i r : ; an-i ( 7 )  p rov is ion  for adequate n o t i c e  to 1CM to h a n  and imp lement

the t’ ”-— .”ssary p ro j ec t  r e l a t e d  r :adastr a l  survey and  m i n i n g  c l a i r - c  v a l i d i t y

- l u - t e r m i n a t i o n  work .

L~~t het  ic and en v i r c c n r n ( -n t a l  cons idera t i ons -ire v - -r-- ,’ icnportant

ic ‘t:cse of the  h i gh recreation potential on and -rround t ic - proposed

reservoir . Borrow oreac:, spoil areas , and other surface ‘listurbing

operat i ons shou ld  be l i m i t e d  ta- j e l e v a t i o n s  below t icu’ m i n i m u m  poo l leve l

t - c t h e  e x t e n t  p r a c t i c a b l e .  Unavo idab le  d i s t u rb a n c e  above m i n i m u m  pool

leve l should be restored as near ly  as poss ib le  t o  i t s  n a t u r a l  appearance .

C. F I l M  w i l l , on a r e imbur sab l e  bas it , ~-u ’x - f orm r-’i clac ;tral survey s ic-

r- - I c r  -n : c : e  p u b l i c  land scirvey monuments  t h at  wr i t  1 d 1-c- i nun t f- i t  i- c f h - y  t h e

I r ’o; oae i i  r s i r  vc I r. F I L M  is  a lso  w i l l i n g  to  s u r v e y,  on a re I r n hur n if 1.-

1 - - i c  Ta , t b .  p o c - - I  f l o w  l i n e , pro~~ - o t  I cound ary , ant i  any  - ‘ I  c u r  c - i ’I , i c t r i r l  

y w’ r-~ r ’u ’q c : i r e l I cy I L - -  ( orps .

I! . I - - cc . -  of t h t i -  t i n c - i ,  ~- ro j ’e r f  i i - ; :  i n  t h u  p u ’ r c u ’ t . i I  t - r - - j ec ’t  ar - u - - i

nc n O , i 5  o f  I r - t  S i r r i g a te d  1 ( 1  t o n l a n - f  , w h i c h  w o u l d  I- . -  itici n da t u - I , u i - I

C - c l  — n - / e r  t lot  u - r l a n d _  P o s s i b l y  as’tnil- landowner- :, w c - c ; l d  t i i u ’ f u ’ i ’  I - -  c : u ’ l l  i i i

I t c c - I  r h r - i  c-l i r g r c  i n  one parce l .  Some of t i i . -  i - i  v at  u ’  I - c r c - I  t h a t  wo ci  Id

1 c ’  -i ’ :u j i ru - c f  i i i  t h i s  m a n n e r  is l-c c ,it ed w i t h i n  thu ’ - - u -c- -n’ I it -v rod

I - i  p r - ~ - ’ c r ’ 1  management  Z n - f l u - c :  - These lan -I s  c c c i i i  c u - t v , -  t , .  n - . i r t i i i  lv

m i t  i c i ’ ’ -  t i . -  lost ;  of h - f u r - t i  t i niher j c r c c - t c i c ’ t  ion i n  t I c ,  incin.l ,itu’cI and

i m - i r  y ca - i - -s. They also W o u l d  H- Va l u - i l l . ’  i n  I r ’ - c : . ’ ! ’ V  i l l ’  t i c , ’  s c en i c  

-



—

/
/

/

/

/

//
backd rop for the reservoir. DLM would be willing to assume full

management responsibilities for all such lands that may be acquired.

—
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Addendum

Pho t oc: 1 , 2 , and ‘3

Figure 1

Map 1

4 -

- (Cop ies f rom June 1970 Prel iminary  Imp~rct Repor t )
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T L Li~ ~

DAYS C i , i c } ~ S1’flSU~-L~-;i LY O1 5HoL ~’1’,c :; : s
FOR T~IF 1’i~RI01) 1926— 1965  ~ ay 397 1

S11Q~ TA CES TN I ’ i3L CENT
P~ A N i _____ PLA N I i  PLAN 111

Sch . 1 Sch .  2 Sch , 1 Sch , 2 S ch • l  Sch.  2

1926 56 35 44 25 32 18

h O  19 30 16 20 8

1931 35 11 7’ 8 35 25

353/ , 67 4 0 69 48 54 31

17 12 4 0 ——
b

19/ ,5 6 1 ——
194~1 /eO 0 40 5 39 30

1552 1 0 — —  — —  — —  — —

19( 5  17 7 15 2 37 4

Schcd ,iic- I U~~CC); c;: ly 3-,torc’d )-‘Ci~~Ci itllO C c-it(cd for  con scrv n  t io~m use .

S C 1 - :  d u b  2 U~~d C -  s a p o r t i ( t c )  of i T - t c) r ( - d  w~_ i t  ~u
’ fo r  t c m p c ’r n t u r e  c o n t r ol

to _ I t c 5 l c - - f l t  C o c 3-- - r v . t iOf l  rC-~ ( ‘ c l i C c ’d f1o~-7~ and ~h o u i d  iucivs ’
l it L1C or uio a d v s c r > t - c- f ftc t. cm the  tcmp c- ratur u’ and
qua l i t y  of thc rc b r-c - i4 - c  wai  c r .
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E. Proponent - Fores t S e r v i c - I ) i s c u s s i o n s .  P r e l i m i nary impact  su rvey
reports were sent to the Corps of I~ng ineers in  1963 , and in March , 1970 .
As there  is much i n t e r e s t  in this project , frequent communications have
ensued since the proposed Tiller si te was abandoned in 1967 . Thus far ,
no areas of disagreement are evident

111~ LAN DOWNER SH IP AND PROJECT BOUNDARY

A. Landownersh i p. Lando~’-n c - r s h i p  and cu rre n t l a n d  uses w i t h i t o  t h e-
proj ect boundar ies  of t h e  three  proposed r ese rv i  or s i z e s  art- sho~- n  i n  Ta T

~1
5 (da ta  furn ished  by Corps o Eng in C ’ c-rs ) -

B. Prior Wi t hd rawa l s .  Pow er si t e  withdrawals exist along thc South
timpqua Ri ver on Nat iona l  Forest l a n d s  in Sections 27 and 3’s , T 30 S . ,
R.  2 IV , ~‘i11amet te  M e r i d i a n . There are a d d i t i o n a l  p o w e r s it e  wi thd ra : - i J s
on non — Porest Service lands in Sec tions 29 , 31 , 32 , and 33 , T. 30 S . ,
IL 2 5’ .; Sections 19 , 23 , 30 , and 33 , T. 30 S , R.  3 1’.~~; and S e c t i o i ~; 15 ,
21 , 22 , 25 , 29 , an d 35 , T. 30 S . ,  R .  4 ic , I V i l l a m e t t e  U er i d an .

‘S



TABLE S

DAYS CREEK RE SERVOIR SITE

Item Plan I Plan II Plan ITT

Max i nu: c Storage , acre -feet 365,000 480 ,000 605 ,000

E s t i m a t e d  Federal l ands  required for
p r o j e c t , acrcs * 775 975 975

E s t i m a t e d  p r iva te  lands required for
p ro j ec t , acres 5 , 870 6 ,625 6 ,825

E s t i : c i t c d  t o t a l  lands  required for
p r oj e c t , acres 6,640 7 ,600 7 ,800

E st  i C - - c t  c d  h i nd  uses in project area ,
i L r C -’ -

I rr i  gal t’d l ands  700 800 800

Pastures 320 
- 

320 420

Orchard  45 45 45

Wood -d 4 ,680 5 , 2 15 5 , 4 I S

B u i l d i n g  and s p e c i a l - u s e  s i t e s  125 145 145

* I - o r e - ’ t  Sc-rv i  cc l and C) 13 58

-5
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C. Project Bound ary  and Si t ~- E v a l u a t i o n . Projec t boundari es have
not yet  been proposed by t h e  Corps of Eng i n e e r s . D i s c u s s i o n  w i t h  t h e i r
Port l and  o f f i ce  i n d i c a t e s  t h a t  t i c -  g e n e r a l l y  a c q c u i  re a l l  l a n d  wi  lii i n 350
feet , h o r i z o n t a l l y’ , from t he  maximum poo l elevation . I f  t h e  f i n a l l y  -

selected maximum pool e l e v a t i o n  i s  such t ha t  t h e  T i l l e r  Pa u p er  S t a t i o n  can
be saved , the  Fores t  Se rv ice  reu~ 1c’sts t h a t  t he  a d m i n i s t  rat ye site he-
d e l i n e a t e d  o u t s i d e  t h e  p r o j e ct  h - :o ind ary , or t h a t  thc- Corps of Eng ineer c
approve occupancy i n s i d e  t h e  p r o j e ct  ho tm nd iry .

If the Ti 11cr Range i- S t a t i o n  is  not moved , t he  Fo rest 5cr-vice a l s o  r c - 5 u c r c t  S

that SOme p r o v i s i o n  he - made to I C r - m i t  c o n t i n u e d  C - i c c - r a t i o n  of b u s i n e s s e s
and servi cc-s In Tiller , u- -h e re  b c - i  l i i i  ngs and re lat e- i facilities w o u l d  not
be affec ted by the- reservoir.

l\’ - C I I - ~5-~A C1~ RISTICS OF AI-~N,\.

A - P r o j e c t  Are - a  and 1cr - c -- e l i ate- Vi ci ~~~i l y .  The R a n g e r  Stat i o n  i s  on a
p~ - - i  cc fl ai~ t h i n l y  o v e r l ay  i u p  sol i - i ro ch - i t i s  ho: ia de1l  on the cas t  S i d e
b y a s teep  h i l l  r i s i ng 300 t o  400 f e e t . The hi l l side cunt ribu tc- -- a h i gh
su i r c h c c r p c  of  c o i S t u u r c -  to 11, ~ - I ci nalec flat d ’ -ri icp J - -i’ i cC1~- of con t i lc:ii u p
rainfall. The w a t o c -  passe-s t h i - u m u p l i  the pi umi cc s t  eriiu l arid r- :- i - c -~- a h ’ :’ -,
t he  ri  vc- r hank  - I f  a h i  gh I c C - I I e-vel I -r cv c-ic te d escape of t he  ~~~~~~~ t h
p u c r i c o  w o u l d  s a t u r a t e  ic an u n s t d l r -  cond ition , l(hen i i  j ool  l c~~e l
i- - c e d e s  , the soi I u-. i l l  bc’gi ii to  p i I C  fine- ~ c i m’t i ci  c-s creat i rig sub- cuu r race
Void :- , u n l e s s  - sous e s t r u c t u r a l  des i gn (poc ;~ i Sl y gah i on s)  can be u - -ed  t o
prevent this. This soil pi p 1og p rob lem ha:~ b c - c rc  e x p e r i  ( - r i c e d  at o the r  s i t e s  -

Topography upst r ear: .  from , and ad j  a cent  to  , t he - p ropo ra  -d i c c p c : u u l u h ; : I C ’ n  t is
qui te rugged , excep t for the bottomlands along the river. Sidc- siopes
above- t h e  b o t t o m l a n d s  range- frcn - IS t o  100 pe r cent  , wi t h t h t -  av e r ag e  al c ict
60 p er c e n t  - Sideslop -- - a rc h i g h l y  d i s s e c t e d .

V e g e t a t i o n  w i t h i n  the  p r o p - - Cc - Cl i-( ’: ;c-r\’oi u’ a r - a  i s  pi- - d o n i r r : e t  l y i n c - -h a c c . i
t i c i b e ’ r _  About 16 p C - in  c-n t  of t h e  a r - e ,i  jusi d u- t l lC ’ 

~~~ 
a S h-  1 c c j ’ct houn~i cir ~

is i n  j t a s t u r r e  , l es s  than  one perci- c C is  in orcha rd-C , and  t h e  rC-s I in hi -tosS
and t im b e r .  Sca t te red  s t a n d s  of t i i ; h ~~r occui -  on t h e  h i l l s i d e s , a l t h o u g h
mos t of the  private land has bN -n c i t  o ve r .  Dccip las—f i r is the pri nci l :t I

4 t i c - t ’er SJ c-Ci es - f i a t - - a - ’ . form t i n ’  onl y- s o i l  cc- c ’v - r on son’- - of th e- st u- c - p
h i l i s i d e T , ~~ ere s o i l s  are- von -  t h i n .  E x - 1 ’ t  for a l l u v i a ]  t Jc - i ’ s~~ i t s  i n  ‘ 5 -
b o t t e ’ c - : l ands  , soi I s  hav e -  deve loped  f rom very’ o ld  g C - o 1  c p u  C C - co t  e i l a  i s

N e a l ! ) soi l surveys i nil 1 c a t e  s o i l  t e A t  n i t ’ - ’ are pre domi  n a t  I y ci cy l oans  and
silty clay b arns . These- soii~ appear  t (t h :uv - modera t e mes s r - t u t i ’ i  l i t > .
Cuthanks and ditch lines i nd 1 c a t  ( -  i n c a S - r a t  c-I y h i  gh s u r f a c e -  - : - c  i on  - Ilous’ c-v cr
wi th a risin g and falling ro- ,crvoi r and wa v e  a c t i o n , c- re - - i o n  may- m ci-case.

I) m- p l y w e a t h e r e d  i n t rr i s i  vo grani tes occc~r in th e Corn Crc-cE (lrai nage - A
narrow ban ! of this roe-k t yp e  ci- - - - --es the jt - o1’o’-cd reservo i r i n t o  the ’ l o w e - u -

-~~ reaches of Stout s Creek . hct i l ’ ;  i n  t t , C - ~e area s are hi ghly erosive . Ne-ar
the upstream end of the - ~- i g- ’ -d r e cervo i  r gnei  sct-s • sch i sts , ant! serpen t i t o t ’
occur , and random I n c  I m r s  i o n - , o f  gr ari I tes a re  expect  -d - Pumic e ’ soils ucid ’-
l i e  th e-  T i l l e r  R a n g e r  t ’ t u e t ion  ft~ occur l o c a l l y a l ong  t i -  South !h’cp j c c c u
River upstream frc c T i iIC r .

17
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~t anpecirs ~h,it soils along the- propose-cl reservoir will not cause appreciable
s u ’ o r e l i n c  t u r b i d i ty . However , these  s o i l s  do contain clays with particle
s i z e  c o n d u c iv e  to  p o t e n t i a l  t u r b i d i t y . Soi ls and geology d i f f e r  from those
above Til ’~er , where soils are derived chiefly from volcanic rocks of the
Cascades  nos e of w h i c h  have very  h ig h turbidity producing potential once soil
i s d et a ch eS .

B . Ad i acent N a t i o n a l  Forest Area.

1 . Key Values .  The key - va lues  of t h e  Forest Service adminis tered
l ands ~ncluded in the project area are--use as an administrative site for
the Tiller Ranger Station , recreation and aesthetics .

Acres of Forest Service Administered Land
Included in Project Areas .

Key_ Pses P lan  I Plan II  Plan I I I

Ae , c r~~s t r,~t iVe S i t e
(Tiller hanger Station) 0 4 34

Recreation ari d Aesthetics-k-’ 0 9 24

T tal ~i 0 13 58

A d d i t i o n -al l and w i l l  be v i s i b l e  from the reservoir .  The key uses are
re rc i tion and aesthetics .

1/ ilecre-atiaru is t he  key va lue  for the area. However, the land is also
r - -aaage d for t i mb e r  wi th r e s t r i ct - d h ar v e s t i n g  practices .

2/ ~JSntion al acreage could be included when final project boundaries are
d e t e rm i n e S  -

~~~- Special ciassification . None of the Forest Service admin-
ister’-d l ands in  and ad j acent t o  the- p r o i e c t  are in special classifications ,
su ch i s wl ’.d-?rness , wild , limited , pr imitive , scenic , research or admin-
i~ t r at  Ve 5~~~~~J V  a re -o s  -

Spc - i a l  Trea tment  Are - o s .  T u r b i d i t y  is an ext remely  imp or tan t
fact or in ~c- r f - r r c 1 r c u r g  t h e  va lue  of the - Day s Creek p ro j ec t .  Most  of the
t u r h ì d i t y - p r o d u c u u i ~ s o i l s  t r i b ut a r c  t o  t h e  proposed reservoir are on limpqua
N : e t i o n a l  Forest i n ’ ~ - . It  is  i m p o r t an t  that  Forest Service land management
actcvi ies emp hasi ze keep in g turl- dity to a minimum . Existing soil surveys

f l : I I L , t t C  where  t u r b i d i t y  p o t e n t i a l s  ar e - greatest.

There ore three special-use p e r m i t S , issued by the Forest Service in the
project cIrca (see Section VG) - The Forest Service in turn , has a special-
use per~uiit ore the hig ii’.taty right-of-way to operate a log scaling ramp (see
Section VIC).

18
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It is known t h at  t he re  are several  prc -h i s tor i  c abori g i n a l  campsi  I es w i t h i n
the area to be flooded . The Tiller Ranger Station is located on one of
these site-s. Some preliminary’ exploration of ti-ic South Umpqua Drainage
above Tiller was done in 1963 by Dr. IVilbur A. Davis , then A ssistant Curator
of Anthropology at the Univers ity of Oregon , at Eugene . His unpublished
prel imnin ary report states , “evidence permits the conclusi  on that the- South
Umpqua drainage system east of Ti 11cr contains ri cl-i archaclog i cal resources
of considerable scientific signifi can ce. ” This mi ght also app ly’ to some of
the area that will be flooded. A thorough sc-arch of the  area shoul d he r i — d o .

4. Moltip le  u s e  Zones and P l a n s . A l l  of t he  Fores t  Service
administered land is included in either the Tiller Ranger Station Admin-
istrative Site , or classified in a landscape management zone in the
D i s t r i c t ’ s m u l t i p l e - u s e  p l a n .

Addi  t I ona l  N a t i o n a l  Forest  l a d  is v i s i b l e  frc,::i the proposed rc-serv~ ir .
Ti-ui  r l a n d  is c u r r e n t l y  bei  n t  rs:cna ~ ed un c l e - i- 1 and~~-apc  man ~c 1y ’rnen t  p r a c t i  ce-s
with the k i - y  v a l u e s  b e i n g  r ec r ea t i on  and  a c - ’ ; t h e t i  cs .

The South  t lmp qua ~ i ye  u - and El I Cr c - c - I .  arc i d e - n t  i Ii cd for specia l  cons i h - r a ~ i (a :
- as anadromous f i  si-i hah i 1 at -

C. Zone of I n f l u e n c e  of _ P r o j e c t .

1 - l rmn edi a te  D r a i n a g e  or Area Sur round  i ng P ro j  c-ct.

E s t i m a t e d  l and  r equ i r ed  for Pays Creek p ro j ec t  in acres

P lan  I P l a n  11 P l a n  I l l

Fore-st Ser eic - e- A :lr c i cu i st c- r ed I a - i 0 13 58

Othe r O ; c i e r s h i ps~~ 6 ,6-1 () 7,587 7,742

Total l an d  I l c u i r e d  6 , o-1 0 7 , 600 7 , 800

I / Car1,- of I ug i f l u - c  ~ -c d at  a .

Only it sr:ail port i cmi  o f  the p r o j - o - c e-d p r o j - e-t  ~5 ( ‘ i i  Forest Service ad min-
istc -  ci ] - ~i u d ’- c - The- Nat i on-al Forest lands iu:vo )vc-cl are in t he  Pacifi c
Nort a- u - c t I< ’p I on , 1 inpqua N at  i onal in r’e -: - t , Ti 11 (-r Rue ngc-i- El i Strict -

The p r o j  ect will have I 4 n i  ti-d effee i on the resoul-ces , u sc- s , and act i vi t ics
of t h e  Nat i onal F -r i -st -

The p r e u : a r y  impact w il l  be thu Io~ s i!le flooding of the- Tiller Ra n ger
S t a t i on  co sp I c x  - The Ranger  St u i on  m a y  have  t a b e - rc’hui l t  at a Tier - - S i t u ’.
L st in i a t e - d  r e -p l a c n - r : , - n t  ost  is ~ l 0 1- 1 000 .
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5e-~ cci r - ~- i c  of tire c5- :c ci w i l l  be on , ri nd a d i  n e c - n t  C o , - re - n ’ u -v a  i r -

The c’vc - i - f l ca c f - erc t h e  r e s e r v o i r  a i s  t j o n  S i t e s  and t h e :  e l u  0 I i  i on i s t s
who p : e - f - ~ - t o  he a - -ny f l - c ) :- : ci- cc- ,da  m c i i i  be drai n I I I  t h e  l o n a l  I o i a  o t  

- t  i on  a reas .  Pc v c l c p c - c - n t  of j- eer C-a t  on f a c i l i t i e s  i - i l l  b n c - u _ - i e - d  Our
t he  N:u ~~i - ; c : ’ l  i c u r e -st In h a n d l e  t h e  a d d i t i o n a l  v i s i t o r s . At t h i s  1. inc . t h e
Forest  S c - u - r i c e  d c:c - a  no t  e n v i s i o n  r~ - c r c - a t i o u c o J  de v c l c c l - : c  - n t  on t i n  S u - f V O i  a .

The fi  - - -- i c e r i  en rca ccc ca a sh o u l d  b e - n e - f l  t , j f  f l - c c  si ons arc’ n c -  l e -  for p u : -  
of an cuch -c- : - , cr -  f i sh and S t r (  ~~ t e - i  ~ e - i , u t Uy , ’5 in  th e  L i i i i f l  St r e-nec a r c -
su l l i c i  ci ly ’  cool from t h e  d:e - c C o  t h e ’  c o n f l u e n ce  mci  t h  t i : - ~~ c r t i c  iIc :y~c c : u  I~iv j .

The P n v ~ Cr c -c ’S 1cr u j  ea t  a i l l  have  le s s  i r ;p a c t  on t i -ic 11c c - p  ~~~~ u S a l  j o n]  F c - r ’ - s t
t h a n  ~~~ j r  p - ned  T i  11cr p r o j c ’ c r - The Pays  Creel .  1) cm and r i - -c c  u - v u i r  i-, i l i  lee
c - ’ - l i l t -  c c i i i  r u i 1 : u ~ ’e :ie1 , ’ of t h e  h c c ~ j o n - a l  Fore - s i  c t c c c .

2 .  h a -  .d - r c a ( O f r s  l i i - )  I f f c ’c i of P~ e icci  - A p r - i i n u i n : -y
e .  uar~O~ i c a r  .1  c S i  a o~ i c es Crc-el Feservo i i - s i t e  m d i  C a t  en cc f u v i a b i  c-
C( ç • - - - I ‘ rc 10 - 1 c C’ ~ 05S hi e- n il ) rcu cC’ p l cia - c have ’  i c c - c - u  

~~~~ 
-ni 1 , I ca r

in ‘ cc ucon-uc: e-~ l r c : c  i c c i  c-f t h e - a c  p l a n s  (p i n s  1 , 1 1 , and  I i i ) , cia

I a - c ( -  - ‘fb i-n c- f i  c u r e - . - c u a s r u r c o  th at tic ’ - c c c i i  u - i ’  ic i l l  n o t  b e h i  gIr l y
i cr :  ~- i - -~u ( u i - f - s  c - f  F c c g i : u  cr5 stu ds i s  b e - i :~ con du c l  ed to dci u u ” i n C  t lu i s.

i he - ‘-  - I i  u c c u  - c-c ; I i - - ~ t I c c - i di C y c— i ll h e-  a s e - u i  O u r s  p a u l  1cm , f i  s h e - r i  c-s
i - - a c  i & - i 1 - r e d ~‘ i l l  i c - - i  i c ’  r o n li : : u cl , c a d  ecu c c : c i c  j u s t i f i c a t i o n
f - c  iS- - i u ~~

-
~ C~- ci roj .- t w o u l d  b e- l a c k i n g - . See- i - xhihit 1 , A i c 1 c - : : i i x .

- TI l - ~ t m  1 i 1 l c a t  c o s t — i c -  c - f i t  r a t i o  of t i c - P l :uc: s t u d i e d . I t  c -co u l d
con - m l  cc I o p  -~ c-~~- f l c ’ c ’ i , if c arubsi : 1 1 1 1  cii i r : - p r cuc ’c - : - n t s  i n  f i  s i c  h :-lc 1 at
bel  ow t h e -  d c ’ (un I C - : - s I c  t e u i s  t mu c i -  i d )  , i cap i - e ve- ui , - cn st  r - c c rc  u , : c t  r q u a l  i t  y
(- ‘ c - c u e - u s e  c c c  c -c  c c c ’ e r I -- ~ - e u - a 1 u r e s  and  Ce uun’  c c i  u- a t  ion s  of h i t e - t e c  cu
o t h e r  1 - ~~] 1 t c c ;~s 1 c s ) ,  i n c - i j u i s  s u f f i c i e n t  c a t  es to i r r i g e t e  l } ,000 c a r e s , c u : c c l
c c - ’ c~~C u c- c i t  e ’ fox - i m c d i i  - t c i  c i i  el se - c , : 1 c c - i  p i- u c i de- I u cla-a’ e d  i ‘ - c u ’ a c  t ~i on e r - c e
u i -  I re-cu - in  ad eh i  1 c i i  to  i e r r a n t  i on  usc - i n  ( i c c ’  ru - se - i - V ol r .
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Dti r I ng t h e  u i n t e r , the pool I eve I w i l l  be he 1(1 at i~ a r its I oees t I eve I
t o  i n ~ i i r ~ i’~ t x i ~~un s tor a g e  ~~~a c r  for  sp r i ng  f l o o d — c o n t r o l  purposes . F i l l i n g
of t~i c i a ~> 1 w i l l  be gi  11 i T )  J e1 )rklfl c> , and cont i one u n t i l  rs . \ in am 1)00 1 1 eve]
h a s  been a c h i e v e d  ~~~ et i m e  i n  ~ ay . 1 r a ~~— d n ~•:n n i  11 beg i n  i n  June , and by
the  cod o f Ju l  v the  1)001 W~ 11 readi 8 ~ O ot wel  1 down r i ver  from t i e  N a t  i ona I
bores  . lii is  ~:j 11 I i  m i  t t h e  w a t  e r — o r  jen t ed rcc~ eat ion u ses  acl j  accu t  to the
Nat  i o n a l  For est

S tn t e  I i i  ghc ay 227 , w h i c h  t r a  c r ~ es the  p r o i ce t  , has  as i t s  t e r m in i  , two
h e a v i l y -  t y ; v> 1 >. ci r o ads  . Th ron~~c C a n y o n v i  I Ic , n i n e  mi les  west  o f t h e
proj o ~eJ dam l oc at ion , T o t c r ’~t a t e  S c a r r i e s  the m aj o r i t y  of the west  Coa st
nor th  - s u u t h  t r a f f i c .  To t he  east , t h rou gh  Trai I , runs S t a t e  J l i ghua y (>2 ,
t he  1~~i~ ii access  road from the  sou th  to Cra ter  1,ake ~at i on a l  P a r k , Lost C reek

and 1~C s CT V O  i r ( c u r r e n t l y  unde r  c o n s t ru c t  ion)  , and Di amond Lak e  recreal  i on
a reas  Thus , h i ghw ay 227 r eceives  c o n s I d e r a b l e  t h r o u g h  r e c r e a t i o n  t r a v e l
whi  c~ w i l l  i n c rease a f t e r  t h c  I ) av s  C r e e k  ban is c o n s t r u c t e d

The r c s e rvo  i’ w i l l  d r : : m a n e  rec je at i on i st s to  t h e  area . The overf l  ow of
rec c c  at  i on u sec~ f iL m t h e  r cserv  r r ecreat  I on s i t  es , and t h o se  who l i k e to
he c c . : ;  f rom cr c~~ds aia. I i  e l y  t o  be dr:c: : rc  to t h e  Nat  iona 1  Forest fac i i i  t i es

k t i o ; c ; i l  I’ O r e : t  r e e r ( a t  i on  i r  ~n v c n e ; i t 5  are l i m i t e d . T u e  e x i s t i n g  f a c i l i t i e s
are ( .er 1 c .ded  d u r i n g  ma ch of • 1 HTR , Ju l y ,  and A u gu s t .  The e x i s t i n g  N at i onal
I -c r st r e c i e c t  i on  f a c i  I i  t i c s  in  t h e  i n f l i i c n c e  zone of t he  pro j ec t  are :

Ca p a c i t y  Ca pa c i t y
D i s t a n c e  N o r t h  Camp ing  P i c n i c

— S it > ~ N >me Ge n e r a l  Locat ion  ~ L a s t  of Ti 11cr U n i t s  U n i t s

Thr e  h: rr i  h i g h w a y  227 3 2 . 7  m i l e s  6 4
Ccr~.’r ~

‘ i Jac k son Creek  18.3 n i l e s  6 3
I)un c rc t South Umpqua Ri ye r 1 2 .0 o i l  cc 6 0
Li c I d e r  S u c i t i  U ; : pqu a R i v e r  11 .0 m i l e s  11 —

Se ct ic
l : l l c  South Umpq u a R i v e r  20. 1) m i l e s  - 8
Cay ~ C s ’  for t  South Umpqu a Riv er 2 6 . 4  m i l e s  6 —

Onl y one of t he a v a i l a b l e  N a t i o n a l  Forest  rec rea t ion  s i t e s  i s  l o c a t e d
on I ! i  ;~ic ; :ay 227 b etween T i l l e r  and I i i  ghw ay 62.  Th i s  is  a snai l camp-
ground (Tltrcchorn) w h i c h  has six camp ing uni ts and four p i c n i c  s i t e s .
It is  de igned to be enlarged to 12 camping u nits and seven p icnic
c i t e . l tim at c j cost of construction of the  new u n i t s , r econs t ruc t ion
of p icnic sites , comfort stat i ons and needed sanitat i on facilit i es is
$46 ,000.00. WR I)RA Category 11 funds are plan ned for this work . The new
sit e p l a n  has alread y been desi gned . Construction by the Job Corps was
plann ed , but this no~ seems un l i k e l y .

Any additional recr eation fa c i l i t i e s  along Highway 227 wi l l hav e to be
const ruct e d on private lands . The first suitable land is located in
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the Drew area five miles above Tiller . There are several ranches with
holdings adjacent to both the hi ghway and FIk Creek that would he suit-
able for recreation sites . Beyond Drew , (7.-IS miles from Tiller) there
are su;table sites on cut over timber lands. None of the possible
recreation sites are posted for sale. However , several land owners in
the area have stated that they would sell if the price were ri ght. No
prices have been quoted .

The Forest Service recommends that the Corps purchase a forty-acre tract
of land suitable for recreat i on development along h i ghw ay 227 above Tiller.
This land should then be transferred to the National Forest for development.
WRDRA Category II funds would he applicable to finance construction of the
recreation facilities . A twenty-unit campground will be needed at a cost
of $60,000.

One site on Forest Service administered lands which should he developed
to a s s i s t  in hand l ing  the recrea t ion  overf low is  the area known as the
old CCC Camp . This is about three m i l e s  above the upper end of the pro -
posed maximu m on the South IJmpqua R i v e r .  It  has good p o t e n t i a l  for
f i s h i n g , swian~in g ,  p i c n i c k i n g , and camp i n g .  A por t ion  of the  s i te  is
presen t l y occu pied by a Forest Service s c a l i n g  ramp . The s c a l i n g  ramp m a y
have to  be relocated if a r e c r e a t i o n  site is deve l oped . Estimated cost of
constructing a t w e n t y - u n i t  camp is $60 ,000 . The campground woul d  he
developed w ith WRDRA Category II funds.

Additional recreation units can be added to the South timpqua Falls and
Cover camp sites, if the need arises. Recreation facilities could also
be constructe d on private lands adjacent to the South limpqua River above
Tiller. Comfort stations and was te -wa te r  sumps are needed at all existin g
recreat ion site s as well as any new sites that are constructed to prevent
water po l lu t ion  in the South Un ip qua system .

B. Range - (Domest ic  G r a z i n g )  . Many areas inside and adjacen t to the
project boundary are suitable for cattle and sheep grazing. There is no
grazing on the Nat i onal Forest lands that will be incorporated i n  the
proj ect area.

None of the Forest Service p e r m i t t e c ’s home ranches w i l l  he a f fec ted  by
the project . No addi t ions  or ad jus tments  in g raz ing  pe rmi t s  on Na t iona l
Forest lands is antici pated . There will be no impact  on the Na t iona l
Forest range resource .

C. Timber. The impac t on National Forest timber volumes will be
¶ negli gibl e . Timber harv est of all National Forest lands vi’ ib l e from the

reservoir area is regulated under l andscape management gui d wi th recreati on
as the key resource . Estima ted value of the timber on the land to be
in undated or used for road ri gh t-of-way is as follows :

4
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Commerc ia l  Forest  Land Lost

Area in MI~F Co;~ ierc i a!
Rescr \ ’ ~ i r ri an Acres Timber Value

III 4 60 $3,480.00
11 2 25 1 ,450.00
I None None None

By coa::~’r c i a l  t imber  s a l e , the Forest Sc’ re ~: i l l  d i spose  of N a t i o n a l
For est t i v h er . This  does not r epres en t  l o s s .  The a l l o w a b l e  cut w i l l
not be a f fe c ted  by removal of t i m b e r  p r o d u c in g  land unde r  P l a n s  I , II ,
or I l l .

Abo u t 74 ~~ hoard feet  of Nat  i on a l  Forest  t i m b e r  is annually appraised
throug h the pro j ect a rea .  Under  r cscrvoi r P l a n  I I I  , t h e  r e l o c a t i o n  of th e
S t a t e  hi gJ vav  around the reservoi r  w i l l  bc a p p r o x i m a t e l y 1 .3 m i l e s  longer
t h a n  t i le  ex i s t i n g  rout e. In crcasc~ in  route l en g t h s  shou ! d ha s l i gh t l y
less  under  reservoir  P l a n  I and T I .  U s i n g  t h e  Forest Service appr a i  sa l
procedures for t imber  hau l , the annual t i m b e r  h a u l  cost over t h e  e x i s t i n g
and prop~~;cJ  routes fro::t Ti  11cr to Days Creek ale as fol l ows :

Average Round
Round Tri p Tri p Haul  Round Tri p Haul  Cost h aul  Cost

D i s t a n c e  Speed H aul  Time Per H/B E Per Year

E x i s t i n g  Rout e
32 miles 49.2 mph 39 min. * $8.11? $600,288

Pr oposed Route
34.6 miles 54 mnph~~ 3~~.4 m m .  7.987 591 ,038

Estimated annual savings $ 9,250

* Timed haul for round trip over existing route .

** Timed haul  for route on load with aligmneiit similar to that proposed
by the State , for the new construction .

Access roads to lands w i t h i n  the Forest Service protective boundary
shoul d be kept open and access through the proje ct area should  b e
sui tabl e for haul i ng Forest products at all times during the construction
per iod .

D. Water  and Soi l. In its present free -flowing status , the South
IJmpqua River is characterized by an unbalanced -flow pattern . Flooding
Is a maj or problem in the winter , and low flows arc a problem in the
summer. Turbidity is also a problem of the South Eimpqua River. 

)
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This section of the report summarizes the imp licat i ons of the proposed
Day s Creek Dam and Reservoir , w ith 1 spect to i n f o r m a t i o n  requested by
the Corps of Eng ineers , along w i t h  discussion of the potentials wh i ch
Forest Service management can he expected to have in enhancing the v a lu e
of the proposed project . More detai l ed reference and back ground data is
inc luded  in the appendix in E x h i b i t  I .

The p r e l i m in a r y  economic anal y s i s  by t he  Corps of Engi neers indicates
that flood control is by far the most important benefi t . Reservoirs arc
the only method by which flooding of the South tJmpqua River can be con-
trolled. It is the opinion of the Forest Service that the proposed
reserv oir s (Plans I , TI , and III) arc all compatible with National Fcu est
management , but from a basin -wide resource management stand point , Plan I ,
which would control only a 25-year flood , seems too small when compared
to Plan I I , which would control a 100-year flood , when the relative
d i f f e rences in inundat ion  of v a l u a b l e  bo t tom lands  caused by reservoir
construction are considered . Plan IT T would appear even more desi i a b l e
than  P lan  II from resource and env i ronmen ta l  s t and p o i n t s , when t h e  over-
all e~i ter  yield and water-quality benefits arc compared to the small
va lue  of t h e  add i t i ona l  low-va lue  land wh i ch would be inundated . (See
Table 5.)

With existin g or improved l evels of management on the T i l l e r  Ranger
District , management on the Forest Service l ands  will not si gn i f i c a n t l y
affect the magnitude or frequency of floods. The major objectives of
the Forest Service in this regard w ill be to maintain soils in such a
condit ion that  i n f i l t r a t i o n  and percola t ion  rates w i l l  not be degraded ,
so that surface runoff and concentrations of surface water are minimi zed .

Reservoirs are als o the only means by wh i ch summer strcamflo w can he
substantiall y improved in the South thinpqua River Basin . Forest Service
management wi ll increase low flows slightl y according to water-balance
calculations , but any possible increases w i l l  he and have been so s l i gh t
that they cannot be detected by evaluation of streanflow records . Corps
of Eng in eers ’ Plans II and III appear most desira ble from water quality
and summer supply stand poin ts , wi th  P lan  I I I  most de s i r ab l e .

For Pla n TI , release schedul e IT would b e preferab l e to sch edule  I , because
of the magnitude and frequency of water shortages is less , and the increased
flow release would have little or no adverse effect on the temperature
and qual i ty of the release wa ter , ac cording to in forma t io n furn ished by
the Corps of Eng ineers .

Turbidi ty is the bi g ques tion so far as the Days Creek project is concern ed
(reservoir and outflow) . If the Corps of Eng in eers study now plan ned i n-
dic ates that turbidity will be a serious problem , the Days Creek projec t
would have nei ther social nor economi c benefits sufficient to warrant
construction of the dam . Sec Exhibit 1.

The Corps of Engineers will under take a two-year study on the South Umpqua
River to determine the turbidity pot ential at the Days Creek site. See
Exhibi t 2, appendix.
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Soils adJacent to the Days Creek impoundment would not be expected to
cause sho re l ine  t u r b i d i t y  comparable  to that  at the previous l y pr opo sed
T i l l e r  project , because the y are not as hig h in c lay con ten t  or slumping
potential. Winter flows of the South Umpqua River at the proposed
Days Creek site are generally more turbid than at the Tiller site , however.

Since the Forest Service manages about 80 percent of the area tributary
to the Days Creek Dam , including soils with the highest turbidity potentials ,
special emphasis should be placed on minim izing turbidity production on
Forest Service lands , while recognizing that natural turbidity has always
been high , and that land management can only partially control turbidity.
The greatest opportunities for controlling accelerated turbidity lie in
proper planning and administering of logging and road location and con-
struction . Elimination of sidecast waste in road construction , and prompt
seeding , mulching , and fertilizing of road cuts and fills are two recent
improvements in management policy which will hel p accomplish desired goals.
Redu ced amounts and be t t e r  a d m i n i s t r a t i o n  of tractor logging will also
minimize the turbidit y problem , as well as the now common practice of re-
taining buffer strips between roads or cutting units and streams. Soil
surveys cover all National Forest lands tributary to the Days Creek Dam .
These help determine where special practices are most needed . A recon-
naissance leve l hydrologic survey report will be written for the National
Forest lands tributary to the Days Creek project this winter.

Some restoration work should be accomplished on the Tiller Ranger District
to minimize reservoir turbidity. WRDRA Category III funding needs , provi ded
to the Forest Service for accomplishment of such work , would be in order ,
if the Days Creek project is constructed . Some needs have been identifie d
in a low-intensity pre liminary survey. It is roughly estimated that about
$190 ,000 of WRDRA Category III money will be needed . Examination of eroded
areas on the Tiller Ranger District indicates that many of the areas which
could benefit from treatment will heal naturally, if given enoug h t ime ,
and that the hig hest turbidity-producing areas conducive to treatment are
the most recently-eroded areas . Because of this timing factor , a highly-
detailed restoration survey should be deferred until funding is probable .

Present Forest Service policy allows WRDRA Category III funding only for
pro jects where construction funds have been allocated . For the Days Creek
project , the turbidity question will ha~e to be answered be fore these funds
can be allocated .

When , and if , these conditions are met , it is suggested than an aerial
survey be conducted following the first heavy fall runoff to identif y
source areas of turbidity . The following two sunaners a qualified person
should be hired by the Forest Service (Tiller Ranger District) solel~y to
work on surveying and planning treatment of turbidity source areas , under
the d irection of the Forest Hydro logist in cooperation with the Tiller
Ranger Distric t Resource Assistant .
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For the present , needs will continue to be identified as they are found ,
incidently to other work. This type of approach is adequate to handle the
amount of restoration work which can normally be financed .

If the Days Creek project is constructed , the Corps of Engineers should
construct the adjacent highway in a manner that will avoid reservoir
siltation. There should be no sidecast waste. All soil disturbed as a
result of the reservoir-related construction should be revegetated the
fal l  following dis tu rbance .

E. Fish and Wildlife, Figures in this section are based on Plan
U which has a conservation pool elevation of 1,022 feet above M.S.L.
with 480,000 acre-feet of storage, assuming this will be the size of
the project.

Significan t runs of anadromous fish spawn above the damsite . The p ro-
portion of this number that spawn within the proposed reservoir are :

Spring chinook salmon 100
Coho salmon 1,250
Winter steelhead trou t 1,000
Sea-run cutthroat trout 1,000

The lost habitat will be replaced by hatchery facilities as part of
the project cost .

In addition , many fish spawn above the area to be inundated . The
number is:

Spring chinook salmon 900
Coho salmon 1,500
Winter stee].head trout 1,500
Sea-ru n cutthroat trout 1,000

Fish passage facilities at the project are expected to maintain these
numbers .

There are 83 miles of stream on National Forest land available to these
fish for spawning and rearing . An active sport fishery exists from the
Forest boundary upstream to the mouth of Jackson Creek . This fishery is
primarily for winter steelhead , and most of the fishing occurs on private
land . Upstr eam from the mouth of Jackson Creek, fi shi ng for anadromous
fish is prohibite d to protect spawners .

The Oregon State Game Coimnission estimates that if cool water is rel-
eased to reduce maximum suamer temperature of the South Umpqua Rive r
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to 70°F in most of the area below the dam, the following increase in
spawning escapement will occur below the project:

Spring ch inook salmon 3, 300
Fall chinook salmon 6,900
Cobo salmon 660
Winter steelhcad troute 1,300
Summer stecihead trout 3,100
Sea-run cutthroat trout No estimate available

Increased anadromous fish runs should supply an average of 78,500
man-days of recreation annually over the 100-year life of the proj-
ect , and will also greatly benefit the commercial fishery. If down-
stream water releases prove to be turbid , this figure will need
revision downward . These increases are predicted on the basis of
improved rearing conditions and increased survival of downstream
mL gran ts in the main stem of the river because of cooler water tempera-
tures , reduced flood mortality and better spawning flows . At present ,
high su~zner temperatures arc the primary limiting factor.

The reservoir will be managed both for rearing spring chinook juveniles
and for a resident trou t fishery. 3y stocking spring chinook fry, an
estimated 10,300 spring chinook salmon will return as spawning es-
capement . This fish represent an important contribution to the sport
and commercial fisheries .

Full reservoir enhancement will depend largely on eradication of
non-game fish at the time of dam closure. Treatment at approximately
10 ye ar-intervals will also be required to control these fish .

Resident trout. On the South Umpqua River system above Tiller ,
there are 150 miles of fishable streams containing resident rain-
bow and cutthroat trout . Many of these streams support a summer
fishery that is based on native fish ; in addition, the math stem
of the South Umpqua is stocked regularly with trout of legal size.

It is not anticipate d that the proposed project will have a significant
effect on the resident trout fishery on National Forest streams .
The tr out fishery on the reservoir will provide an average of
77 ,800 additional angler-trips annually.

Recommendations ,

1. Fish passage facilities should be constructed as part of the
project .

2. Clear , cold wate r should be released to reduce main stem water
temperat ure in most of the South Umpqua River below the project
to levels that will significantly enhance the anadromous fishery
resource .
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I . The reservoir w~ ll j n ’~r~ a te  si ~r ,j f i c a n t  b i g — g a m e w i n t e r
range , and some song bird and up l an a  bi rd h a b i t a t . A n f r a l s  w i l l  be
displaced and the net result w~ ll c a l e s s  of h a b i t a t . ~a; .c of
t:’.c loss of wildlife can be ri t i y a ~~ d th r ~ ug L t ic man a~’& : .en: of
project lands . However , the se  a rc i n s u f f i c i e n t  to c orn pcr sat e  fo r
the loss and approximately 1, 2 ( 0  acres  of additional land will be
needed . N a t i o n a l  Fores t  w i n t ~ r ranges located  up st r eam are pre—
se nt l v  f u l l y  occupied and i on g - t rm productivi ty trend is down
because of developing second growth stand s. These National Ferest
lands are needed to maintain prv~ ent established big-game herds ,
arid should not be considered for offsetting downstream losses .

F. Air and N o i s e . There are possibilities for pollution , especially
during the construction phases of the project . ~uch of the prtDposed proj-
ect area is in brush and tim -her land . The brush and slash , resulting from
timber harvest , will be dispo .~cd before the reservoir is flooded . The
smoke from burning will remain in the Urnpqua valley fo r some t ime , causing
smog condi t ions , if burning is done during periods of stable air .

Most po l lu t ion  w i l l  be temporary dur ing  the p ro jec t  cons t ruc t ion .  It can
be reduced by doing the burning under favorable conditions , or using other
means of disposal .

It is expected that the reservoir will be used for wate r  sk i ing  and o th e r
motor-boat activities . The narrow canyons could reflect and amplif y the
noise , causing noise pollution during periods of heavy use . If too much
noise occurs , i~ may become necessary to restrict areas of motor boat use.

C. Land Use~~~ ining, Farming, Industrial and Urban. There are three
special-use permits in the project area on Federal lands administered by
the Forest Service . The U. S. Weather Bureau has a telersctering rain gage ,
•nd Pacific Power a~d Light Company and California Pacific Utilities Com-
pany have speci~ 1-usc permits for power and telephone lines ,

The special-use permits will not be affected under reservoir plan I.

In the event the Ranger St a t i o n  is waved , the power and telephone line ,
wit h th e except ion of one main  poucr  transmission line , will not be needed ,
since they serve the Ranger Stat.~on. The main transmission line passes
over the upper pool. It is high enough, and should not be affected .

The rain gage can be moved to another site.

Both the power and telephone lines for the upper South Umpqua River area
will have to be relocated from private land , which will be located in the
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t i l l  c a. ‘1 ii’ - f l ; t n~ er St  a t  i on , i; . 1 -~ 1 , h o - I  O l l i  Ce , c h i t  , pr i v ; :  i o
r ~. i r ’ i t s , 51: 1 l i s i r t s s c s  ( i.1 i ch i t o l i t h it S t o i c , t t ~o S r r v i c i  s t a t i i : i s , of

cli ;‘a y 0: h a~ h - ii i n  1 - :  i flr : ;S d i i  ci i g  1 c I ;:; t 1 i~~ i i ) :  , n i l  a
t i t : L - t ~~ i : ~ stat io~~ , m t ’. 1° inn l - ; t  d , or i n c l u d e d  i n  l1i ~ I i ’ u h - t  1
I f  so , i t  i~ ] i k c - l y  t h at t i c  htisitn-:scs til l in c h i s t - o n t i n u e d , i ; L i o  t h i n
r i l o c i a t t I  i n  the a r e a .  f o r a  of t h e  l a l i c  H 11 r e l o c at e  i i i  11w si i r a n : d i : ,
Co c i :  It  ics  , 11cc o , a a d  u j ; c -  r S o u t h  I : :g:a It i  v or  a r a  a h c t e  i N  T ( S (  i t  H r .
Re i d - t i t  i : ]  s i t e s  a r -  I i~~t t d. N e t  of t h e  i~ 

op ic  i- i l l  pr o l : 1 l y  : : . t  f t . -
tia 1 1 1  i n c  an :- . Nv. it in i d c r  h i  at . I , t h e  Corps of Fng i t n c cs Ui 11 acqIl i To

cv t - y  t n~ i i  th  in  ~~O~) f et o f t i c r  - c r vo i  r . The I O I - e~ t Sc rv i cc n t  a: dc
t N a I I ii c (a rp s p e i r i  t hut ; i n o - - SCS :1:: -~ 501 i ccs i n  Ti l I e  r , i n s  i ~l c t in  p i c - .-

t O  coa t I t i t U  Oje l at i t t , i f  t a t  j Lvs i c a l  ly  a f f e c t o d  b y t h e  t o rcH i .

Tin- s ~h i t t t ] outti d c i  I h o t  1i~ \‘e to  1 0  ~~~ l o t  iii od , or t ii  r si u d c n t  a i o ~~l t 1 havo
to i -  1 - tni to J 1; ,~~ Croci , Si ne 16 r i  lc s  cloon sI r oam . A d d i l  o n a l  f :n i i i i  I .
% s -  Id  L: cc- o he n i s t  rti ct i to hs:dl c tin a r h i l j  t i onal  s t i t d r i l
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I I . C o r nj r n s i t e i v a l u a t i o n  of i N c  Pro l o u t  E f f e c t s  on R o - o u r c i - V a l i j e s .
So far as the ho -i - c s I St l v i  cc i s c o n c e r n e d  , t h e  fl ;;> :. c :r c-c -R I t im and 10- - c -rvi  or
would It - coinpat 11 110 h i  lb  N i t  ional j : t , r e st  ms i t ; i g emen t  . I f  the i m p c i t i n d m e i i t
and/ar i c i c - a c o  oa t  c i is found to h a v e  a s e r i o u s  t u r b i d i t y  p ru l ) l c ’ i ; , t in
ove i-al I effect c~ resourci c and the  envi  roni t i enl  wou l ci he n r - g : ; t  I vo , however ,
and  U f l i R  c ep t a b i  e to  the Forest  Sc rv i  cc.  E i t l i c - r  Corps of Eng i iteers ‘ P l a n
II or Iii w. ul d hc accept  UI )] i to  t h c  F orost  Servi ce from au overal l resource
and em- i r e n i w  nt  a 1 aspect  , w i  th  P l a n  I I I  most  des i r u b le

I f  t h e h ay s  Creek P ant i s  const ru c ted , fi sit passage sh o u l d  I~ p i -ovi  ded for ,
and enoug h cold  \t - ; i t r r  shou ld  be re leased  to s u b s t a n t i a l l y  improve  t h e
fi  sl ery reSource  an d downst  ream oat or q u a l i t y .  W i l d l i f e  h a b i  t a t  W i  11 be
l ost , and p roj  ect l a n d s  s h o u l d  be manage d  to h e l p  ito t i gat o  th i  s loss . On
N a t  i o n a l  Forest l a n d s , r e s to r a tion  work sh ou l d  be accomp i i sho d to m i n i m i z e
t i u r b i c h i t y ,  and managemen t  activities sh o u l d  g i ve s p e c i a l  c ;j h a s is  to  mm m ii :o
t iu b i di t y . Two new campgrounds  , and an en I argeme at  of a t i t  i rd , s h o t i  I ci be
const ru cted on N at i  onal Fo rest l ands l lp S t  r c a 1 :  from t h e  r esc rv o i r to  hand e
increasaci  r e c r ia t  ion deman d brough t about b y t h e  reserv i  or at t r a c t i  o n .
Rccrea t i  on fac i  I i  t i e s  aci j  acent to the  r e s erv i  or w i l l  he nee d ed . Thc Corps
o f Eng ineer s  is p l a n n i n g  th i  s aspect of t h e  n s e r v i o r  devc l opm ent . Forest
Se rv ice  does not plai t  to develop reservoi r  r ec rea t ion . Favorab le  c l i i : i : i t i c
c o n d i t i o n s  will be ne cc icd for burning deb r is  resulting from r e s e r v o i r
c l e a r i n g  to minimize smog conditions .

VI . FOREST A DM INIST R A T I ON A NI )  PROTECrION

A. Transport a t i o n _Syst em. Forest S e r v i c e  Road No . 3000 , sc’r v i n g
T i l l e r  Raxt ger S t a t i on , may be inunda ted . I f  so , i t  w i l l  not need r e p l a c i n g .
No o th c r  Forest Service  roads , b r idges , or t r a i l s  w i l l  h e a f f e c t e d  by the
p r o j e c t .  Access  roa d s to lands  w i t h i n  the Forest  Serv ice  p r o t e c t i v e  boundary
m u s t  be kept open d u r i n g  t i te  f i r e  season (Apri l 1 throug h Oct ober 31) .
These roads arc the Coffee  Creek Road i n  Sect ion 30 , Brown Ranch  Road in
Sec t ion  32 , and Sa l t  Creek Road in Sec t ion  28.

The re loc a t i o n  of h i gh way 227 could have a s l i g h t l y  b e n e f i c i a l  e f f ec t  on
t imbe r -ha rves t i ng  costs ( refer  to Sect ion VC) . R e l o c a t i o n  of county and s t a t e
hi ghways on Federal lands in Section 33, T. 30 S . ,  R .  2 W . ,  w i l l  require S

special-usc permits , or casements from the Federal Government.

The relocation of h ighway 227 should be constructed for a desi gn speed of
55 miles per hour for maximum economic benefits for timber haul .

B. Coumiunication Systems. There are approximately 1-1/2 miles ~commercial telep hone cable rented by the Forest Servi ce , wh i ch ties into
Forest Service lines , and provides communication to tho primary fi re look-
outs. The Forest Service has plans to discontinue this system sometime
in the dii stant future . The telephones wi]l . need to be kept in operation
un til the new radio system is installed . New lines may he need ed i f the
Station complex is moved.
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locat i ‘a r .a’i he in co t i ~ I icu. w i t h  t u e  Corp s of E n g in e e r s
pi ’~~pot ~~’ tb Ti 11cr rcc rc.i i ion n i l e .

Tue nun her of acres needed w i l l  b u c t e r r a i n e d  upon f i na l  s e l ec t ion  of
t h e  n i l e  l o c at i o n .  It is e at i ; t ; a t e d  t H it  a comp le te  Ra nger S t a t i o n
ce:ap lcx w i l l  requ i re  30 acres of u s. ibL u i , n d ~ Whi le  Tract  1 con ta ins
?ct acres , not a l l  of i t  i t ;  s u it a b l e .  Su i tab le  land is tha t  w i t h
g e n t l e  te r r a i n  of d imensions  which can be e f f i c i e n t l y de veloped w i t h o u t
excessive access roads and a l i e nat e d  areas .

The d. ;rps of Engineers  should be respons ib le  for  f inanc ing  the s i t e
p l a n a i n ~ and devel opr -ent  of the ne;; ihmnc1er Sta t i o n comp lex.  S i te  p lann i ng
should be done by the Forest Nervice , except tha t  the Corps of Eng inee r s
should furnish contour maps for the new site . The Corps of Engineers
should  a lso  be responsible  for  removing f a c i l i t i e s  from the ex i s t ing  s i te
and re turn it to an a e s t h e t i c a l l y desi rable area .

On the following page is a list of needed f a c i l i ti e n  and replacement
costs , should re loca t ion  be necessary . These replacement  es t imates  are
fi r a t  on ly  at this writing and do not include a factor for increased
c o s t s  that  nay occur as a r e su l t  of contioued i n f l a t i on .
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A I - o t ’ os t S y i v i  cc s ea l  i n ~ r a t  a m c i i  ‘ .1 on the prese t S t at  c l i i  1b ; ’ . : . - v 77 ’ !
r i~- i ; t a f ~i ;; iy in S i / d i t i  1 / -I S c c h i c ’ t i  3(1 , 1 .3 0  S ., R. 2 W ., I . ~~~ . ,  w i l l  I ’ ,
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t o tin ’ c x i  s t i n g  T t u t n h i  is ~~~~~~~~

A i c  i- - sc t u l  i ng ramp , l a rge  d r o l l - i ;  t o  s c a b  four loads  of logs at  one t lo t -
wi t hu  adci i t i  onal p a r k i n g  S p t i c c  f i r  s i X  t r u c k s  shou ld  he c o n s t r u c t  c d .
L s t i i t c u t c d  cost for the improved s c a l i n g  ramp and land is $7 ,000. The
Forest Service w o u l d  be r e sp o n s i b l e  for fi f l anc  i itg t h e  adc l i t b o n a l  S3 , 500
Cost.

I f  th e ’  Tiller A d u a i n i s t r a t i ’vc S i t e  in  not moved , and i f  the  se;-:c- r a n d / t i m

~ 
with  or system are r enckrod i nope rab le  h e r a u u c e  of t he  reservoi r , t h e Corps of
En g i n e e r s  should fund  replacem ent of these facil iti cts .
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1) • 1’ t r r I.’r evc t -u (  i on ,  P t o - -app it - fl:t ion and St~~~p r” ‘a: i o n .  Ar ; a re r at  i t
of  t I r e  I tan1iundtt;c ni , an  inc rca ‘te d n u c ;h c  r of vi: ; i to  rs and une  rt ; w i l l  it  pac t
tire reservoir area and a d j a c e n t  N at  iona l  F o r est  land . ‘this use w i l l
in t roduce f i r e  risk on the ar ea s Pr i m a ry r c sp o n s i l )L l i t y  fo r f i r e  pro-
t e c t i o n  o f t I ic  proposed p ro j ec t  r e st s  w i t h  t i r e  Dougla s Forest P r o t e c t i v e
A s s o c i a t i o n . , A l l  clea r ing  and sla sh  disposal  work w i l l  be regulated by
State and Federal  laws .

Th at por t ion  of ti r e p ro jec t  lying east of Ha tche t  Creek on the south side
of the r iver , and east of Coffee Creek and Granite Creek on the north side
of the river is included in the  Forest Service protective areas. By
coope ra t ive  agree m ent , initial action on any fire near the protective
bou ndary is carried out by e i ther  the Doug las Forest Prou :cctive Association
or the Forest Service. Upon determination of the fire location , the agency
under whose jurisdiction the land lies takes over with the assistance of
the other .

Responsibility for protec t ion of the entire project area should lie with
one agency. This should be undertaken by the Douglas Forest Protective
Association .

Fuel types along the highway consist mostly of grass and light brush, with
scattered stands of Douglas-fir and pine on the steep slopes above. Occa-
sional oak-madrone stands prevail. These fuel s, coupled with the steep
southwest slopes and warm summer climate , represent high fire hazards and
extreme rates of s9read . Access to the roads in Tiller , as well as the Brown
Ranch , Coffee Creek , and Salt Creek , must remain open during the fire season
(April 1 through October 31) .

The south slope of the South Umpqua River, from Coffee Creek to the end of
the project has a history of several fires . Most of the fire s were man—
caused .

To minimize the danger of fire outside of the reservoir areas, all materials
to be burned should be piled in exis t ing fields and openings for burning.
Normally , disposal work is carried out during the fall and winter months
in this area , but with additional protection and favorable weather conditions ,
burning may be done during the summer .

B . Withdrawals , Land Ad just m ent , Right-Of—Way Procurement. A permanent
minera l withdrawal should be made around the perimeter of the reservoir to
protect the aesthetics. No rig ht- of-way will be required , except for the
relocation of the County and State highways . Access shall be provided to
Forest Service administered lands .

An administrative site may have to be purchased for re location of the Tiller
Ranger Station . The area needed will be determined by final selection of
site location . It is estimated that the complete Ranger Station complex
will require 30 acres of suitable ground .

Additiontil land will have tu be purchased for a recreation site development
and reloca tion of the existing Coffee Creek scale ramp ,
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7 . I f  the  T~ 1 1cr Adr , t a i s t  r at  ~Vi CO rtp In-;-: i ; ,  aIa - 1ni: ,~t a tu , t b  Corps of Err g Ln ccrS
should r e s t o r e  t i -ic s i t e  to an . ; i : s t t l c t i c a i I y - c .  e . tr ab l e  c o n d i t i o n . (.~ C C t ~~Ofl

VIC)

S . I - t I e  s e - l c c t ed  i,a.ill pcioi a~ evatjun re-niL-ru L i e  c x i u t ir t t~ TLller
R an ger  i - i t e  u n u s a b l e , t h e  Corp ;  of Ha :~ in c cr r  a c q u i r e  land i n  the  T i l l e r
area s u i t a b l e  for  r e loca t i on  of t h e  coap lcx , and fund c o n s t r u c t i o n  of a
rotc s ta t i o n  and f a c i l i t ie s  at an e’ :;tii ’a.ited cost of $1 ,014,000. (Section
vIa)

9 . The Corps of E r -g i n c e r t ;  p u r o fr a s e  land in a l o c a t i o n  ;l7reeJb le  to the
Forest  Service and re locat e  t i e  ‘t e rv iec  s ca l i ng  ramp , now l o c a te d  in ~1/2
SE1/1+ , Section 30, T. 3C 3 .,  R. 2 s., S’ , l l , on said land . E s t i tn~-cted cost
is $7 ,Od0 . The Forest  Service  w oul d  be respons ib le  for  costs  r c - c d e~~ in
excess of that  needed to rep lace :i.o e~:i s ti r .g  ram p ($3 , 500) . (Section VIC)

10 . A pe rmanent r - incra l  w i t h u c a w a l  U t  e s t a b l i s h e d  arou nd the per imeter  of
the reservoir to protect the recreation values . (Section VIE)

11. The ~5u seun of Na~ u r a i  i i i s t c r r y  a t  :thct U n i v e r u i t y  of Oregon be inforr’cd
b y the Corps of iht ;;inccr :-; of c-bc H- pend ing  p ro jec t  at  least  two years in
advance of const ruc t ion  in order  to oeri -t ,it them to conduc t salvage archeo-
logical  opera t ions . ( S e ct t o n  IVB3)

12 . fl y comme~’c ial t imber sale , F- re ; ’r  Service dispose  of H l t i on a l  F o r e a t
timber in the projoc t area p r i o r  to projec t  c lear ing contra cts . (Sectio n VC)

13. The Fo rest  Service should build two new campgrounds and reconstruct and
enlarge another a f t e r  p ro jec t  c on s t ru c t i o n  fund s have been al located . Fu nd-
ing should be i -TR L~RA Catego ry II , ex cept that  land for a new c~m r ound alo ng
E l k  Creek should be acquired b y the Corps of Engineers and trans ferred to
the Forest Service . (Sec t ion  VA)

14 . The For e8 t  Service con t inue  ~tnd intensify erosion-control practices
in logg ing and road Construction to minimize movement o sediments into
the reservoir. (Section VID)

~~~~~ The Forcat Service conduct an intensive survey of watershed re.~.tora—
tion needs with WRP1I.A Category I fund s to determine treatmepts which can
enhance the v~1ue pf the proposed reservoir after construction funds have
been allocated . Trcattnønc should be accomp lished with WRDRA Category III
funds. (Section VID)

16. Fish pas sage facilities to be constructed as part of the project to
provide an anadromous fish resource in the National Forest waters above
the darn . (Section vIE)

17. Sufficient clear cold water be released to reduce water temperatures
in the South Umpqua River enough to significan tly enhance the fishery
resourae . (Section VIE)
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:

1 

~i i  I ‘ - c’

r’ t’ o i n - c t . O tt c - c t  t i r  I- -  ~- r ~a ’  1 ; i  v t - i ’ .

A l i r ’ oj ec I  a t  t i c ’ ’  l i i h ’ r 1 - I t  ( ‘ ‘‘ (: o i t l t ’n’ l  i mn o ff I i , :  ~i - n - ’, ’ t  ~ 5f c t a - a r c

i )  na a , - -r cit  - ; ‘  2 5 a- ii- , n - cn r 1 ,  I , ’ ’ t  : I c  I - 
~n’ri ‘ I n  a t  n c - r n -  a- .- - ;- ‘  - I ‘ n - ’ . I -

_

La’ .’ ’ -  i c n ’an ’- I c i  y , 01 ! n n - t  11:1 ‘ I c - i n  1 - ’ -  (- c- - t n ’  , t o  prcnc’ I - ‘ - ;- r ’ - 1 s t  i n . u I  y 1. - ‘ - 

—

c l i -~ ’ t ’ , ’ c -  c’ ’ I i c-rod c ,n t  m l  a’a! n r n - I  a t  I v ’ ’i y l i i  ‘ ‘ t c’ u - e - ’ ,’e o f  1 . 0 ’ . , ’ . ‘ ‘C i t ’ t n t  a t  - t n t

il O t t ; ; ~1 I a I l - ’u t  1 1’ - - ‘ c - ; ’  ci 1’ - ‘ ,‘ - i I i  n , ’ ; 1 1 I t  - r c c - ‘,- . i t t ;  t r , - n : - -t t o I c”- cc ’;, ’ i - c -  i n c n

i,’S t I  Ii. , I! t’ mr~ n 1ua !I i v r ’ r .  II h a  in t i n - a  C r - t n ’ - H -  v - ‘ 1 1  Inc 1 i 1  1’ ’’ e- a-ci t I - (c- c I i - ta ’

for t !,t- c-on’; t re - c t  L’’t ~~ ci 1 - t ’ r’n
~~ c ’r  i- ( c ite - t : t’,,(’ i n t ’ n l n c d i f l n ] u -  i-n t ( 1 -  ln :i ,’:jn a- .

a i n ’ t  th~ cvii l : -I - IC wa ta.-r r’ c- t ,nr’tn or - - l i t -  t ’ t ’ ’ , ’ i - c’’ i i , hor.’n-c ’  -r , i ;a ; ;I i  I n ’  l i i

~ fl area ~~t (‘ > : t r o a - t ” ' l ’,’ t t i t a - t l u ! ’ r l ( -  c e i i 1 ~ c - h a r n c ~c-i-ii ’ ed l y ( h r  c c cp , t i’;a j  ,n i i. ‘l i-

on J d , t _ - ; ,5 ( , r C r e ak  i n  id ’? a i n ’ t  t- . - i i i v  i ’ I t h ’ r  l c n t i , I t , l j r ! c ’ s i - dc i i i ;  !c ;t ’,’e be , - t i  ‘ t - I n - c t  ~ ct
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, , l , n ’ i C  1’ ,’ n , ’r;; ’r, n i t t - -c n , .  t ’ i-~ I - -; t l r ’ - ; - n , - c~~ -, ; C r  t i - ~~
, , r c - : - c - t ’a ’o a u ;a-t :, t j o t

li-i , f ] c i c - , I cc ’t ,H’ u ’l c- u n t i l , 1  h~~a-’~- I - - - - a i- :- :~ ’c ’ i c - .l I C )  i ce - , -  ;t ; c - r ; r v c , t e ’d t i e  t , I i t t c ’

p 1nC - - - t i ,  - dc- i, r c, ; . at 0• , I - ‘c’ - c - c C :j C - ‘ ‘, i t ,, Ii’t’ a ci - : -  , i ’  ‘ , ‘t C r -  t ar  - I

(‘ffj n , j ( , t u - , , t ; , ’t : , n l . , . , , I  , , n ; , :  l,a;’~ n, -: - t of  t I -  I l ’  c c -  c , - : - t , ; r c c - : ,  i n f  ( l i e ’  t i n _ n - , , .

1 - u t - i t , . 1.1 :-o , i t c  a t -  a t t n  - ‘‘H’ :-- i i : :  ;
~ ‘: c d  a C t - 1 L i i  f o r  ca t - I (

1- . -~ -~~L n ’ ’I ) ’ L t t . ’ ) n I j  i~~ , l n , , a - t ’ d  c, ‘ n t ’ i l - I r ’ i n n ’,’ - , c i t - s i ; - ,; c l i n i c- -, t I  - t i n : ’ , Unit

- 1 1 a:. c - c -  I - a ; :  t ic ’  i C C  d ,‘ n ’ t ; - cC’ a;’ i~’c’; ’, :‘r , ri  t ’  of t,L ; j u t ’ t . ) , i ‘It ’ a- i n  t i n - ’

t n  n c - u  c’ , ;  ; - ,

c r  - I in  c t -  l u , lfl i d - ’? f i t  a t  l i e ; ’ c r :  1 ~1u ’ ;  ,~ t b u n : ;  c i  t~~c I - c t  - 1 I t t ) t i ll . - -

- cT -n, a l - c t ; ; ’ t  n ; ,  ~1 . I - i n c - n, - ( i c c -  t i n t’ c t l l  i-c - - i l : ic ’ c tn bc - en  c c n : , c , c”t’ , t  r a t ’ 1

- a l t , - n ’ , , c - I  -,‘ - - dot- r n. c - t n  , ( i , ,  ‘ - I t c’ I a t a ,  I i t ;  H y of I ;, t  ,‘ t t  G~~n t I ; - ‘J ’iicr i - n - c c ;  - - ‘

n~ t i  - :  , b y I ,  C - ;n ;
~ r ; . . .  : 1  t i c , ’ - c . I i  a- i ‘c’ ~c-- n c ’ e - t ’;c 1 -  - , I . - t n t -  )  d O I l -

- : I - ‘ H , I-  1 1 I y c - r I  i ,, a ;  . ,i :  ic un a - c -  I I’ c - c i t  i k - ; ;  I n u t -  r c ’o ~
- t ci ; : . ; n i - : - c  ‘

~ 
a

iI , ’ t , c  ; h  c’ nI - / , 1 tan i t - t i n  n _ t  n, ’ ’I  , ‘ n - - i’ r’ , is ii c”’a I i  - 1  1 -i t y t h a t  ci i’ e a-a n ‘,‘~~.I r c i t

Ic . i ’ - ; t~ 
, 1 a- C c - t i c - l i t ‘ f - i ’ ’  -i , - t t n ’ ,t - i i  : - ‘ c  (.. 1 ,‘ ; n i t  - 1 - i  , c i c ,s . I i c t i  ;‘ , I n c r ;, ’-

I t . , i t t  i c  I - - :  ~ t 01 I :;c - 1 i c c - u  c’: ~~- I .: a or, 10 ,) i : i y ] r j -10 , l i t ’ i n t  c i  n t c -~c a ’ ,’

; - : ‘ ‘ a - ca..e’ t o  I i c ’  ( ‘ ( ‘i n C  l u l l  c-a I i - i t  f c - u - n t- I t a n -  t j , . r c t  of Ci I ) ct , ’ t n  C i  ‘ 1. c c - (- I

- ~ ‘ LI , n :. , n -  - i l - . cI , l i n e  r i - i n  - I ~-a in, - i d  I ir~ l i e l u -  t,t I 
~~

‘ n  ) ;;~ J oti I t . - I

C c ’ . ’ I I - ut :  c - l e t  c - t I )C’ a - t a t ’ c - ( -  c I  I’ ~~~ 0~’ t o  
~ ‘ n H’ I Hit, o ’ u t , - t c : i l  r C t.t n a i l c t ’ of

ti ,, t c , t ’ i r ; < I i I . ’ 
~~~~

‘ ‘‘ ‘. 1 , ; . , , ‘t i - - n ’ ’  . - t a . L , - : -  cn , ;a I d  1, - va to c c’;,fir~,; t i n- n - 1 . - I ,  ‘ f

p n t i ’ , t ~ nt ’, lu -v  & i c - ; 1 , f i c a n t  i O n ’l c -in ;y cca t I  e-, l i - t i  ic~~I t n c t a’i;;t C ~- i u  \‘c a , i 1 . V C ’

it c aj l i l  b~. I c i t - t e n  cnr i t  ~,‘:, ,‘ J C  r u t  b u n , ’ ,a~ n ; a cj ; n ; j . c t , - t o  c :-:~ ’~ i t  t i c ;

i r - c ; J j ; . , t H.- ,; : 1 Ii  n i t .  r ’,’ l~c a r e f ~~t : -  -- t- ;, ‘-- ‘ c a t  I C ;’ t c c ! . ~‘ j t h n n n C i i  ti ,ca~c~ 1- 

f t  t a- , c n -; , ‘n  : c j t i  : t I f j c;~i, I 0 ,; i n ,  a h I  i - i ’ I a a t H  a t l .  ; I  ‘ j u t  c-ia - C’ - n a y  pr o ic l i  a l t  a-

C c - . - -i ic ’ C t t~- . t  ~n j  S a c-n ; ;  a- t i n ,’ ( c  i ’ 1n a -  i n  I in-c c - t i  i c ”  ‘ t a -  a- L a d y  L c d  p t - t I c - c - r e  a ;

sri f I I n - , , :  I j ,  a j c - t d;t Li m u t t  I d  i - c ’ f i t  r i t  I a - ! , c , l  L o ci cc conc ~~ e- c ’ c - c - k t i c  I cc :

as ci i - .’ .’ i t ,  f o r  p r - I t c n ;’cn t lOi n  of ; t t 1 n; ’ cn i t ’ i c i t  a ii. ;;’n n c t  r c-p o r tc _ . Th e_cc t ’ i r c ’ c ’ L t

cO t t t ( _ I t n , c t u -  ( I , ’ -  ip ;c’c- d— tt ;r tnt i p r u n i - - c t . lt;f ; r F , , t t l i n t c  daLi .

2 , c - r i , - - - ’ ; I t ’  fn’rr (‘cra n i a l . i intl ( n I ~ It  :1 n t ,

“i’here i t  c o n t  [nd I nc- ; a - m t  1 C m 1 ’ 1 a t i n t  ~c ~
‘n,- a-:,,; a~’ , i n  th’cpqua River hit s in and

t h r c - ,; c - I ,  t i r e  o f f _ I c  -
. of C c r t ’t p i  n - n , : , t , , n t ; , i , i l c : r  l ;. - l . I c n b t ck , for early (‘(“ , , C ’n l c l j n , , ’r
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-~~ _______

of t i - - i t - n , ;,, , ,  l ad y c i t , - 1  S i c - - : . t a - c i t .  t n t  -- r~~ ;- -c ’ I t i n -  I n n - t i . H ,o~-a 1’~
’
~ ~ a - c - : ’~ ,

f r - a- c in 1 y ,‘ n -  - I n,’t in’ c a I c i ; - n. , ia, :1 1 :’ I - . - ~~ I cc - . C i  - : , ; -  i t u  I Hr - of tn 
~

r a- u . ’ -

at  t i ,  i ’ n y t .  ( t ’e, - t  t. I L- it:cli t tl , - 1 ’ ’ - 1 , 1, - : - C t  a t ) ’ ( - - - a l , t I c  I ; , , - , n n  t .’. t e ; ~

a - V ’ ’ l’ ’ a n - r i m - c t ,  ii t a m ’,- ,, - i t  / n t . t I ,  1 . t  ‘ ‘ t , n . .  ‘I ,n l ; u  . I c-- n Ic; n . .  C , , , ,  I

va~ I i i  ca,I , i : ’, l u ’c :11 n o - , I n  I - t i  a ., . .r  t ,  I - -:  I - n c - ; .” I i ,  v , . - u - f  C’

ic-~ - .u ’, I e c , i r c , m l  cx ; ’r r ’s ; . , - C  d , t , ’t  c - I . ,- ,~ t1~~- : . -  0 r - ,- .;ri a ;: l i t , m t ’ . - I  l y t I . n - t i

t i c : , -  ,,ii (‘ C - : : c - ; ; i ’ n c i ,  I n , l lc , n l , n , , I , , t I , ’ c”~~.
n . t  I, : t, I - L u- n t . t’ , , d , u t ’ : i  1,- i’ c i , ] ’

t I n - ; ;  ;, . : t i l ’ , . ’, j  ; t . : n ,t I t ;  l c a c , ’t ‘c ’ :’ I ( H I .  H ; ; , t  c , t u - c i : - -  l i i i - :  I art

a r, ‘n (n ’ t C iti 1’ , - 5 1 : 1  ct  cc ,] ‘ -n I c - i ,  :: cL.  c- c t  - c r1  r, at  ‘ ; ; ‘ r - : - :  Ic ’; n , I c i  I c c ;  I a

l d H  1.n n i  Cc’ St ,I- ,: 1 i,sjc : i-nt ’ ,’] C c i , ’, i n I  .‘ - cir d~- l . - ~’ a-cal t H n c - c -  t, ;:n, 1; Cc - c- c - c ,;

in ) . ( i i - ’
~ .

- I - c- (It’ , - I . in -~ t c c

I ;  ,y t ,  Cr ,  - - ; - .t 1, ci t’ u - : .  t I a I :1 n e d  t ‘ a , ia ’e i  d i - u .  I u c a t  -c l  j e t .  

:i It ’, - t i c ,  t i i , ’ t c i ’  C,:~ t , (.1’ ’, — ‘ - -  I c e ,  id (n’ . ~~n . ’ n ’n in vu- a 1 n I - c - c  Li c n n ;  21

I (“ ‘l .a- I , a - - 11 , i~~~i’t / ;( - 1 , , , - , , :  , in i i ; .~ - - c - - c - c ’  1 : - - ~ i d , ~~; , - 1 a’ I 10 ,l u  C l  , C~t’

i n c - , ’ I ]c
~i;t’,ecI , c-n, t i C l n c  c c e - - t , i  r c r ~~ : a - ’ a , - u. :~~ t c- ct fa r  c o i l  i c - h  c - I  h o o d , - C, , u

Sc-a t i n  I - - n t , , ’ nc I - t i c’~ - a c i n , l I n  I a ‘ - ‘J I ~- :  I n - a  U: c’ let  a c - I c - c -  t i c -  t i e -  i c -  i n u t -

i s - a -  ~~~~~ , - ;, i~
’, ’ ’ ’t ,u ’~ , , n f  I H , l i  i c C  cn . I C c - i  H’ -, ;‘i’,,, .:,, ,’ ; --  cci, , t’ , ’c :‘ t - c i l H’r t t , c’ ., I c r

v i ’ - - ~~~~‘ ,‘ l i t  y a I ;~~1 , c - i , C it ’ ; c - c -  c cl i c r ; ,  • n r n  r ~a’ 
; u - t a l l ,  a a 

~‘; 
- a- ; ~1 1 ‘,‘ - ‘ ‘- - I C

n ; n t  i c -  - c i ’ . ;or , , 1c c~I i C jul -I. i l c- c. ;;] u. , t a d  I l , ~- c - i c - - i C C  I m an )  ci i , r n v c ’  It -C) Fu~ n V )  ~i - ; t  (‘.1

i - f  1 a- - In  c i i ! : r I C’ ( t a t ,  a , , ,  I ; , , c - I  - i , ’ - : I c’, C - ‘Ct’ I a t  i- a-c;,] a c f  C ,-v c - i n - ;  - —

ta- i I , t io c i -  r e  t a r  va r Si ;n - a- Lci’.’ t - I , ;  I :,vn,- t I t ” , , . ti - il . ‘i i  t o ’ ,‘ 1-1 “a, ~~~, m u t t - I

t he  i t (  C C , , , , n c n i n n  ti C ; n r o ~~c- c’ t cn ; i - -;’ ; c - i u ’ : a - .’ ;;~I n,’f,H ct a- , c i i ’ s ’ i’ f a r t ’ , t o  in  t in t-c-

I n ai ,’i’ It ’ it, 1’] ; l n t ,  I , T I  , it;’t I ’ l l  . di ciii I ‘r .’ (nii Ut pi ’n , v  I d c -  Ci t~; n i ‘ i

i—’ I , : ,‘, ti -L n ] (Ct ’ .U, i c y  of 3~~!~ , C ( , - , ,. u t ’ n - — f n ’ n ,- t cinc h ci i a n t n -r  : , i i i ’ f c c c - u ’ i,t’u -ci c - f

3, ‘ic-,rO i n c  a- n ’ s  a t  ~ca >t I in ,ctt c conse rca: d o n  pool . P l a n  Ii i-j ould p a - c c’ I Cc ;n t a t  i i i

a;~ccc i i ) ’  of /rl ; C , 030 , i c r r,- — I a c - t rH Lit cc su r f a c e  t n t ’n, ’t r ‘of 4 , 2 ’i’O cic i’,- .’: c i t  i-taxi —

Ta;::, ccnic rrcrvat 1 arc ~n , n c n 1  P l a n t  i i i  i- ,’i ,i;i C I i ’oc- I C u . -  (0 , 000 i nC r u — f e, I i ii  t h  a
su rf c: -o inr ( ’a of 1~ ,~m50 acres at ranxi; ;,’i :, u Con’- c an va t  ion poo l - ‘t i n ’ c n s u i ; i i , t

~~t L a i r ] , .  a ’ ; t t  a- a-h ow (1) 1:131, t — p r o b c i b ) e  pc -c - i  e lc ’c ’at  ion s  when the  j - r c i j c ct  i t ;
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c t .  - , - I I u. - : ’  I n - ‘ - ~ 1 t - , ‘ u , ‘1 - - . t I - - - : n - V . u t  - 1 1 1 1 a n , - i l .: , , : ,  , ; n , - , ’ ’, - u It: c’ - -

I t n, — — -  n ’ ,, I , - I - u. : c , ,, c : , -, - I ,  - - ; ( -
n ) C : . c Oa-t  ; -  i n - : - - 

‘. - - - I - -

i n  - I a: - - : , C- -a ]  , 
~

- i, 1 n (-a - ( , ‘)  1 1 n’ ’_ - : , , ,  I - - c - ‘ - I  t i ; - , - . ‘ t - n c I c - .’

i n  n ’ , n ’ , , :  i ’~~ f t  1; I , , , I j , J  d o _ a H - f  :‘ t ’ , . .  . , n t - a ;  ( - ‘, u I - c : , ,  , -, ,, a. , -

c u t  I . - i t , ; ’ .; l i n e- , ‘, . , .  ‘ ‘1 , 1  1 - - . - , ;‘_ ‘ , : J s n I - I  n I n ’ , H i ’ , , t ’i H - c r ;  ,a-i ’,t ( ‘ ,) i n ’ c s - ; ,  : c

cc - - - • , i ’ i : n - C  i - - , i a I , - - t - - a- I I u - a  t - ‘ 
, , - ‘.‘ n , I a - 1

Cl ’: -
- 

‘1 . — I’ I a;, t , c , t I .  t I n  ,(-C - cc :,c ic- --I c- u ’ t • n  I a - t i n  ‘n ‘ c - n ’ : a ‘ i c r - , ( . ‘I
1 . , - n ’  t c i  ,I t , ’ c ’ C t , t  i’( i i  :. 2 5 — ’, it 11 r n ’ l , ’, t  a - t I n . , 1, ’, Ia; In k C ~c:

1 ’  ‘ ,) t ~~l , ‘C ; n - n ’ t l a c l  i t , - - c- c ’ ( - I  ( i ~~- - - l  C c e - , t ; ’ a- 1 , c ’ , it . ‘.‘ c . i ’ h , ’ , i n i u ’ In, ’ ,’ i - c i t  i ; ] - ’-

- 
- - 

- a ,,  
~c~ - n, , i.’ n t  I n. i ca .‘nu.. ’. ~ 7CC , CC c-t ~ , i- i , . ’  C c ’ ; ’ : - 

-
, 

t ~n , - t , cc , c -I - I

1 ‘ u n ; n ’l iI 1’ t a - c ’ ’ ii- ; , - c - , a ’ t c -  ,‘‘r -:; , - i l  a f in . : ’ I i ;  , a c - i t t  ia. --

I . -  . . , , I ,~ c . t  ~~~~n , , , - . n ia :,;’ ” n c t  L u . ,~ c c . ; ’  . 1 , J :  v c- .’ t I c ,- ?t , O , ( , ’C ” 1 C,, Ic- c - ’, c f  f U n _ a ’

‘H:’; ’. ’ i 1 1 1 , - h i  ~~t i 1  n _ - n , ’ i t  ne - .. n t , n : - - 1 iI , ’, ’ , , t  I n ,  ‘
~~ H’:’ ‘. , t  u . n

. H .

“u , a:- n -

_ 1 c - ’  ac ii’ H’. ‘i - - c a- :  ‘ nt; t ca -f a- i-; ’ , 
~c - - c , ,  

~‘ . 1 1 - . - t o  ;-  :‘ t -
. kt, - ,

m l ’ , - H, -. c ’,:.: 1 1 . . ’ ‘. n n l  n, -
- f t   . ‘: , c,:, ‘ I c n , c d-  1 1 c - i  v a I i n , ’ i’~~- c c  t t i c  1a’u ’ --

v i  u ’ c ’ I i  i t -  a 110 n , c t  u n ’,, ’ .  It: ,- - c . I n c - - ‘ -‘ ‘ a - i  I c  , I C  I a . ’ t H - -ca - 
- 
‘ i i

I Cr I t  I I - - - i ~ : H .‘ i’ t n ,  - S i  ( n  -
- 

- I - ,‘, t - ,‘, 
- - , - - t I Ti I - ‘ t t -  i - I  : a c _ mt : 1 , - : n  a-’ —

j ,a, i] c - - , , , t ,  I , , . t - ’ tc  _ , , - - , . -a , e - ; - .‘ , ~ -n’ u t ;. , t I - c -  ; c-in i , . l  i u ’ ’ , , , c -  - - r  : ; ‘ h  , )

- r e - S t  ; , l b  ‘l ;n a ;, i t, t i c - . ’ c- , , ,, a:  c - a ,,; . c:~ f a t ’ Ct f e - l I  a~; b y ,  i , -
. cC’

C I - n ,  I ‘i-, - ‘ : 1  ci - - 
‘.1 c - c -’- ~‘t. - , ‘, - S Hi  ‘ ~‘ r a- ~ t; ate- I ; -  i, C, ‘ - ‘. 1) - - ’,~ ,n ,‘ ‘ ‘ - i n  I t  u

I I  - :- . I’ I- c - O n ’ I c. 1’, c- c i i i  (I I - C - I 
~

- _ n - . 1 , 1:1 : i t l i  1 t i c - - ’ ’ ic “ - nna - I ’ i_ - n , I  l i t c-

> c- ,, ac - c. - - - So Cc ;‘c - n u t  i n  c t ,  ‘ u - I  . u . n  - ‘,‘ cat ’ • 
‘c - :, - 1 . 1  ; n  , - - c c - n ) - ’ t - . , - ~ ‘ -

‘ 
- ‘ - c u ’  1

‘I i - . i t  ( - I  I i -  a-, i  >‘ , - u . i r ’~ . 1 1 1, ci i H i t : ; E . l . , n i a- , c - u ’ of -‘0 7 C c - n i -

. 1 0 .  ‘n ’ I , i  s b n  l e n i n - a -  L i  y ~,‘cn , t I  ,1 i -i t ~ ‘ : . - . 1 f i n ’ I ’  - . , - . - c  , i i d l ~~ n (Oil n - - I  . i ’ c c . l c C  -

t i c- t n c n - - t i  t ‘(nc ;, , I,], t t - c ’ r ,  Li I I  -;-  t ’ t ’ , c ; c - ’ c l  i , ‘t n ,’ I c-: . - ,  r ,~ t , ,  a , : l i c - , . c i )  Ic

ii) (,- ,n,( n - ; ‘ ‘ I  51, ’ ~~~. ,  c l t ; i ’ i i , ’ J u l y ,  ~
‘n l : l ’ , t t i  , t , i , I  ~ , 1 t ’ . I
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TAIt I ,r I

l n ~ n i I ,a - - (‘I ’lI ’[h~ OF i C - I C  ,.‘‘~ i C C  I X T S ’ I ’ I I t ’ l  I Am ’I T ! ,T ’J ’I l .S A lt!  SFI- t , ’ i C F , MT ’l ’I Il , -’ - . ’I 1( 1 ’
‘n ’~~ n Ml ’ I I C [  ~‘ft .’, ’i I \ l -  A N I )  l ’ F - ’ m I I C ii VII SIn II\ ’I (, ”t

A .  I ; m ] l l t l ( . c -  at ’id ‘ 1 - t  i~ c - t c - i o t  J . ’ .

linu s Co-n i
1 . 1~u i l d i i ; c - ’ n-’

Pc’si th’, i cc - ’ 17
Of f i c 1 ]4 0 , fl ( I I i
B’ari’ : t c l , s  2 39 ,000
l’,’a i ’a- i c a - c i - n c’ 1 29 , 000
M e c h a n i c s  S!- i ,’;n 1 9 , 000
Open Sto’ra~;i- 1 9,001)
Gas a-n ; l (‘I i 1 I t i n  i n ’ ic-’ I Il ,000
‘I t n - c  St u i ;. ,~ [‘ti t i 1 - l i

( n - a-s~- j  I n i ’. n n l v )  I 2 ,00(’

2 . I-S ) , , m l s  a ’m i.l ‘I ra i i  c

St :nt ic -a-n i ’n - c , : , l~n 
- 

~~2 ( n , f l ’ .’ r

3. i’:a-t~~ - and S a n i t a r y  F a a - i  l i t  i t - c

i- i ’ Sva - 1 i ’ m ’ :: $1 ‘10 ,000
Ft 5 1n ’ n ’  , 1 ~)‘S t i - c - ,~ 1~ n ,onn

4 .  Ccc i’ ’n , - c i c i n - t t t  i on  l a - -. lit i a - s

kcnloc cat m a - c  c l ’  I , ; ; n n c’ j ’ t . ’ ( (‘1

a n t i c : ; , ;n i ,d rrecdc-d r n - - I  an - ’ I $ 3 ,S1)0

5 . O t h e r  I ; c v c l i t i u a - a-

a .  1 . an c lc c ;r p i  t ig a’; St~~1 i c - t i
Comp lex  $15 ,000

b. l’r a i l i ’r ’ i c i n n i ’ - n . t I i t ( ’ S  6 6 ,000
c. Scaling Station Ft ;ni ;p 1 2 ,000

6. Land Acq u i ’-ition

Ranger Station Si ’nt ’ 30 acres $2 0,000
I-and foi S c a i ir ~’ S ta tion 7 acre s 1 ,500

—
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liii it Co~ i

7. Cort;~~ ’ ca-id l and

Line R e f c r c n c in ~, and
R e l o c a t i o n  $3 , 500

8. Site Plan; for Net’ A d t n i r n i 51 i- tnt ye
Site - $7 ,000

9. Con t in gcn c ) - ’ a t l oi- ,’ancc - 10’ - $ 102 , 001)

Sub Total $I , I ? m ’n , l ’n Oo
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A l ’ I ’ I  •~I n ] c - n

‘FAIl 1.1 , 7

I ”  r l - : ’ , I F l i  Cd~K’I ’S Of l ’ I - l 1 ) \ ’ T I n I c - - I C  Jn u.’,( ’ l  i . T T I I I I  A ’ i i )  SI ’ l n ’c ’ i C I - S  ‘10 ‘c- St 1’ rI: ’ n , T - ( ’ I
I II c- ‘ ‘ c -  i i  - ~~ -

A . d’~~, , - fa t _- i  I i i  I a n ’- t o  p i ’ov in i n- a - m n  re - a -m i ( ‘ x p m ’ - n -’ c e:I 1 - - i s  m ci- i C - C l i ( . ,~
and t— c- - -:i ;- - c - f’ j -c ’ ’ Ii c hi-al t ic , m c ; ;  i - i  a-’ atc i l propc  1’ty  , u r n ; a 1-pI  I a - F )  c-

1 , P u b l i c  use , ;r c n .’ c s n n - , and n n n t n ; n f ’ c ’ c - ’ ’- I ~ t t’ ;’ n-’ i I i t i c - S .

a .  t a r  ~‘i g; - (’ n - m I t d -  , pi Clii  c s i t es  ; c i r i t - ‘ 1 Inc i i i )  ic-s

( ] ) Tb r a t  In om ~n Cnn n; p ~t i ’o u n n 1
P. c-con st m c  I ion and 1)
ad clit i ot i a l  unit cc $46 ,6ICI

(2) l’ropomn - n - C CCC Sit a-
20 ira- u s

(3) A - C  t i 01 m m  I r ropo nn c ci Si 1 a-
on J I i ic-I; c . ’ ;iy 227 -

20 u n i t s

2 . Sc m 1 s t a in  i i i  a - c m ). ( n f l  I ’ d ’  \ ‘ i,’d ’ i c; f~~’ n-~ ’~-~ n - f l ). , and  (I c-I ’ ;  i n ;
ah ; r t  ai m - n ,  I

a. Sc-i I sta!’c I i  ;n ; r t  j i m a -

~‘ ui t er 1) v i n c i on SO m i  I c  ‘: $ 12 , f l f m ( i

h . ‘F r ee c I a - m I  sln’iib p1 anti flg
g rass  S e - C - n i  i i ig  ] 1)0 ti c - ì’n- a- I 58 , 000

C - l i e - i c r  i tI ;t 1 - ;n 1 a - a - a - a - I 7, 20 , n a - t m

3. Coni i t ;gency a)  I o w a nN -  $35 , a - i l ’
Sub Total

13 . Adr , i n i s t i - ; n t i c ’ n, - Sc- i ; ’j ccs

1. Advance planning (including
recreat ion s it a p l a n n i n g
and a d m i n i s t r a t  iv y ’  s i t e
planning) 9 m a n - m o n t h s  $ 11 ,0 (Itr

2.  L i a i s o n  and a d d i t i o n a l
a d m i n i s t r a t i ve s e r v i c n - s
d u r i n g  c o n s t r u c t i o n  48 mon-months  $ 56 ,000

3. Contingency fund $ 7 , 0( 10
Sub Total U”

~4,Oo0

Grand Total $ 465 ,00(1
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- i i  I ’  - 1 1 - a-Cr’, ’’- ]  1 -y : lI-mW a- f l  I

a a - - ’i u ’ - n ~~ s , I - a - - i t c ~ - ‘ i c c - n - i  In ’, I ‘it -1 ’ ti n t; : ; ‘m i’ v ’’ , f a - m m ’ a- 1 I nf ormant s  u--i - ’-

— -a- n’ : ’ 1 t a - t  8 1  , - ; ‘. ‘ n - C- -w f l~~’ n ” ’ i ’, ii i a- t i  I n i t  -a-t a - ’ - - i a - t m  I I a I, n ca -a - a -fl i-:;1. Ba - v
‘in - ‘a - y ,  ; t ’  - -  i - - a - m i ’, 1 c ia - n i l  ‘, ‘ ‘‘  t ’ ;c - i -  - h a t , ,’ -;rj ç’ j f l i  a-a - ’ 1’ t t .e r n -  - ; ‘m r-d r - ase r—
a-’ - I a - .  C - a - ; ’ - i  ci’dm ’,l:, i’~ I - ~~~ tha t , ‘h’ ‘ ‘a-c l,i ’a -vhlle I I t - ; ; n , ’r ’ I a - i r  is -a- f
lltt ,I- ’ - a r r n e - n l - ,-~~c - ’a-1 si~ ’r; 1 1’i canc -’ -’’ , ‘ t - - w’’v’’r , an r - f t - ’ m r i . w i ll i r -  ma n - l i -  to
c- - i t  t’ I rn . t n l I a-c ;; ’ i-h ’ I n i t  a- 1,1 ; ’ - t’ m ; t i ; y ’~~ ’ .

Tn;” : ‘U r ’if ’y  wa- -
- n ’ ‘r ; - l a -- ’4 , , -  I i n  a tra -1 it , i - -rat I ma riner w h i c h  involved ( i )

h i’- . t~~~1 ’a- t , j a - 1 ,r On t ’ a - - t  m , m t ,ent , Iin i and ;: m; ~r~n ’t’ c: Cn e i cn l t t - l o c a t i o n s , and ( 2 )

a- rn I v - ~ ~~~~ 
-p,’ th 1 - a - - a - c 3 1 III ’ - , l - ’I lU r i i i  n-i u i - ~~ mj t  a r t  I t ’ar t .r rem’overed local ly a rid

about -a-n a- a-n a- - a - I . ‘ - n ’ t l r m i a- 1 n C r  I I f .ii’ n; , Br-c’a - -i.- c - - n t ’  weather  c o n d i t i o n s  the
‘a-’ t . , ’ r I : ;  , in~ - i a - n - -a - h ’  i r i t ’ -o’ l tm ic r j t , : ’ wa n ;  r ’ i - -c cii r i ” -i —— an- I , qu i t i ’  cand id ly ,  it ~~~
1 ‘- “a- ;; “ - t ’ - . ’ ’ ’ i r ’  ~r ; - w l ’ ’ - l a - , n ’  lin t . a a - n ’ c r r i - n ,n ; n l ’ c i l  n ’ O f l a i - i L c h)fl ‘)f the  survey
wa n’ I - , n ; s1 t  1 ’ - . Tb I ; ;  I cc i~~rt I n ’m i l c i r l y  t r i r i -  mci’ Mr. h , ,c L - a - r t  D.  Clauson and
Mr.  I i .  M .  L i i i  l~’r’ ri 71 t t ,h ;-’ TI l I r - r  Rar i ~y ’r ’ Stat ion . Indeed , these two
r et ;  n ai ve I ‘)(‘tr ta-d an- I 1 - l i - n t , it’ It- - i r n - i r e  r i t e s  In t n t ’  T i l l e r  area than
w - , - i i - i n ;fj ’;” l i n t ; - i I . ’ : , ’na -v . ’ r n ’c I  d i t r i n K  any nh ml ’ t - ,  - n t rv,-v . Mr. Cl airs on a c —
n ’ tin ti c r, 1 “-1 n ;  a- - I ’  ;r I r a - ’  - ci i’’ n i t t y  ci’ LI  n survey , i a -~ I a- I . I rig ‘itt a nurniter of
it - - : ; , at  I - C t - a - - ’  I I ri v’n i i  u n - i n -  ad vi a - ’ ’  - in - -t er - ‘ c c ’ i r ’.c 1- ~r c n n  . Mr. LI UI gren
1: add I t I ’ ,a - ri  a - - a -  l i l n u  n ’ x t a n s l v — a -  lnrlv ’atr’ c , l l e c t l - n r i , ‘ ta- nC carefully kelnt.

lr , t,ii n ’t , t in ~ i rm ( l - r ” - .- n;; t’ i ’ - n’ - , i  l a - ” t ; l - n r m  -fl a r t i i ’u a - t ; ;  t ’rom t h e  Jack s o n
p C r n - r - t c  ia- i ’ ia - ri In ‘, t i i -  ‘P11 la- i ’  A ri- mn . Othei -  r , -n : i , hi’ ntnn of the area w ] ; , n

I
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- provided an ’Ivi n ’n’ and a:nmln-t,anc’n’ includ e Mrs .  N e l l i e  Cr ispen , Mr. Wayne
Grime ; ’ , Mr .  and Mrs .  Bi l l  Lewis , Mr.  Mike  Mart in , and Mr.  Ira Pool .

3 

- t — — -‘, — ‘. .—t,_’ - ,-. 
r. - - —--,- ,__,_ _ —‘--- - ‘- ‘— - —



II. Fi fl - A l - I- A AND rr : - i~rtrJ ;

0 m m  - ‘ c c l  - i .  ii’ -i ~ - -’a - t nc 1 ~‘I - ‘ 1 , - t i ’ - ’ -  fl ci- - Ti  1 1 - - i -  n~~ - c Ia - c , : ’ a- 1- ,- , - - 1 -a - —
‘a- i v  — - -a- - , 

~~ I - a- ’ n c ’  a- - I t t , 1. , - h’ - ‘ - a- , n-n i’ - -- ;~a- - I ‘,‘ c -j -c, ~ nj’ ‘ - . - ‘n  - n ‘ I ’ - C ’

i i i t ’ - i’ c , - ’ - ;  a - c u - n  i l l  i n -  t -t  a- ; . T I c ’ -  T i  I !  --r 1 - n - c a-i a- - i a- i c c ,- ’. a-
- - j  ~~~ , n ’ 3 a -  a - C c ’ i -c - a- a- ~a- c - Inc i’fl’ - I , ri~ nw - - - ‘i n- r’- - i I ‘I i ’  l i t ’ t n n ’  - ‘, C ‘‘ ‘ -  - 1  ‘.

5-a - ’ a- - , . , n a - cc  I i i  - ‘ n - ‘ -m - :- cm ~
‘1’ . -  K i i i ’  i n  n a- l i t . ’ I ’  - ; i - ‘-/ - I n - - - i - . 1  - I , in

— lii cC - t ,  i’ , i n  ‘ h i p ’  ri I tin ’. P l c - ‘ O i l i e r  I - ‘ ‘ c - i ’  a- a- n c i- n - n c  I rn ‘ c I c’ ) --‘ ,nc~ ’a- a- ’ - C’—

- a- I I l ; ci i c ’  - a - - c’ ‘ tn  I I - - a - ;  , ~~~ m ‘ I’ l i i i  I n ’ I I n ’ : ; , ‘a-C c I 1 - -i’ , n I . - i. ’ c c .  t
- a - i n n  ‘ n -  C c i ;  t c i  :, 1 t a -  t I n ’  a- I’:- t ’ , a- c a - i  ‘a- I n nc n c - n I’ . Ti.

C, 1 1 ; a- I c m l  i l l ’  a- , m , a-’ - , - a - , ‘ n ’ nit - - i a - ’ , -  - a -  i’ - ’  - i n  ~.cn c -C’ - :~ c i ’  a- I ’  ‘, -

I Cc ’, - C i ’ , - ’ - ,; I - i - a - - i”.’ - - I r “cc c ’, a- m i  I;; h - n - a- I c r - ’ I - a- . I ’ C c’ - - a - ; - - m - ;  Iii ’, I
c a - a - c’ - I t , ’ -i, : c ‘a - n I i l l ,  — t - - , n c c m - i  ‘ ‘ - c v i  - a - ” ’ ’ - inC -I - I ca - I - - i -  ‘~ n c ’ : - I c -
finn ’ I t n ,  I I a - - c ’  :t -

‘ I , ‘ t - ’Cn I l v  I - a - c ;  i’ - - a- -I c c ’ a- I a -’ - i c ,  i n  ‘ c - a - a - s  I a - i i m n n  ‘ ;c - d - .  a - i c  
~~‘ n - : a - I c c :  ja-~~i- I - In . ’ i c I l I ‘a - a - n i ’ F i t . ’ - d I - ,cm~- m a - i ’  ra -~~r’ n ’ . ’’ I ’ , ’ - I ii , ‘ - C I a - : ,  cm ’’-; ,

a - n . h’ - n -  c m ’ ’ - . - - i ,  n - c  i c r — i -  c i i .  I t - a s ’ - ‘ a - i c ’ ’ , si - ’- t’ ne;; i - - c i t - - I : ’ , : 1 :.: ’ ’ -

-I ’ n a - c i a-a- - - n ; - , ~ i’a- I ~~:n C a - i l v a r i l a - m i C’ I - ‘a - — a - v  ‘~
‘ l I n ’ - . a-’ !’ , I i n i f l  a-n .

c l i .-’ l i - - i-c I ’ - , I “ ‘ C c c ,  c - - i - n ’ , 1 1 - ‘ c t , i a - - ;  ~- I ~ , ’ - , n n  t t C m  1. ‘‘ .1 n - i ’  -f ’ : ’’’ m mn ii’ i ’

a - : ‘ - - ‘  I - - :  - . Pi’ - ; , - ma- 1 1 cm i -,, -’c ~~, ; - ‘ - - - - I n n i ’ a - -  I cm’ , - ‘ - I ‘ - ‘ i : I t .  — - 
- ‘ - a- i ‘ .‘ -

A ‘a- n 1 - i i  ‘ ,‘ . I- ‘ ‘ l i - - c ’ I ’  - - :  i n  - - -
, - Ti lit-i ’ a - ;  I a - c ’, ; ‘‘r’’ ’ k 1 - - - - - i’ ’’ It ’  c c - -In

- i - I’ - --n ’ - - -c W I t - l i ,  a- n ’ c t  - I i ; n ’- mni, n ’n - ‘ I c’ It]! i- i ’ ’ ’ , ’ -  . - ‘ ‘ i n  I ’ - : ; ’  I - i a - — c ’ -r
i t  ‘ c ’ -

- i ’ I c c ‘ a - c’’. - a- --n a - ’ .. O n-  - na- 1 a-C I t - - ‘~ - ‘t~~ L I -nm ‘ - ‘ : - I;; ; ~ - ‘ ‘ - ‘ i’ t n-c ic I~’ c- na-

- I ‘ a- 
- - ‘ ‘  ,1In - - . . r. C i a - -n’ ii - n i- - n ,  a- c i ’ ’;t i n ; awa y I a -  ‘i~m ‘ h i t - n i c I c~ 

- a- - i- ’. - i .  i c

- ‘ ‘a - n  I I  : I i’ I it S— I ’ ’- ’ ] c ’~ i i  - t i l l : . Our - di ; n-a-v~ t,, i - m a-n ; a -- cl i’’ - . ‘ a- i -  n a - i - c ,  -  m ~i , C ;

-h’ . 1 , 1 1 1  ,~i ’ r c  mc i t t  Mr. Cia -is ri WI1- - feel tha t , “ I, I -‘cr ; ’ : ‘ i ‘  ‘ F i l l - - c
I ’ ’ - ; ’ - a- ’;- - i r  a r i a -  , ‘ m u l l  “ I ’ Il mt , cn ” ( - c t - t i  lBtch;€’c -i ’ n _ i ’ 

~-; a - n ) -a- ‘ ‘ , ‘ “ i a  n ,n  1
n - n - - i - , c t , n ’ r a - t ,  a - - a - C a-i d - ‘I - -  t n , ’  ri - ic-i’ am ritain v i r t c ;n i li’ ,’ m c l i  fl ‘I n’- nc-l i I I ;  5 1 ’ a - c m
i n  ‘ n ’ ’  I’ ’- . ’ n -ra-’ ii’ .

i

“C’
.

— — - ‘r’ - - d



ITT. F-n - : ,‘TPI’ -
‘

A:  ‘Oh m ’ T i l l - - i ’  P’ . -- r - voi r-

_________ 
I - - ‘ci ’ I -a - : If” . ,

‘
~ I ’ Ni-’ . ~, t a - a - . 1 , , T. - () ,

‘
, , I’ . 1 W ,

Tt’’ ‘ .l ,,: . . . _ t ,,c . n . , . .l . la-l,Lta-, n , . c t  ,_a- - a - m _ m a - ca-a-_daLi a - r i ’  j .wnr-ni_iJ_i t , t a - t v cm - - t i ’ f t a - n -

- i - - ‘ c ~ - : 
~i ‘I i ’ ’ -

, 
a - ; ~ 1 Itc cm :--j m a - c r l - i ’- i -  . Tli ’m 1 nil k rn : ’ a -n: ’ - a- I e n~~’ - -n i ~ i—-n ’

‘c d  Cc ~~
‘ C,i : I a- - -‘ I tin ’ - ‘ I  , 1 -  1” - x 1 fi a - - ‘nf l  1 ‘- c ,’a- n - . ‘a- f, n j ’’ a- c n mit n ‘ c m ”  r I i - - i ’

- i - a - I - - ‘ ‘  cccl i c ’ t I - a - - a -  “ l iii ‘ It inn ta- :1’ I ‘a-a- a- - - i— ‘ - i - -  a- ’ a- rca - ‘ n ’  - - ,‘a-fl- ’r 5
c c ‘ ‘ I ‘ - : ‘ ‘ •,~‘t i  n ’  :; ‘ ‘ ;-; --a - ‘a-I t I -a -  - ‘ n- i - I — 1 ‘ - -l c~ t c ~a -tTi ii; ’- :‘ I t , - - - . ‘ - —

- I — I ‘ I ; ’
‘i n - , ’’ - ‘  c d i  cc l a - c ,  i — hm ’ il - I i t,, - - ‘ ‘ccc : ,n d i V  . Ti;’ - n ’ It.~’ i ,- - -  c m l  I ; ’ - ;r l  ‘‘ I Cc ii- I it ,;; a- -c . —

a - - I ’ s - n ‘ a - c - i i ’ -, ‘ i ’ uci ; ir a - m n - ’’ - a - ’ n l I ’ - - ’ ’ .I, c -ri c . . Fl i n ’  mcc ,’c t .’’r itnis i - -  ‘a- -mi ’’’] ‘‘ -i , —

a-’ I - 
- a - na - c l ‘ la - a- ]’ a- -‘c K, l i l t ’ - - h  a- t ;‘ n c d l  ccc i a - n - i ’l l cci n; ; a-h ij - -a - ‘I ’ - I m ’ IC I l l i c  , a-’ -

a- it I a- c a-c . itt na- :-’ -
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I - n - m i L l - i c :  “ii. ,~ -f’ C}’. . ~~. , ‘ n - n ’ , - ‘ , F . i ~ ’A . I- . l ’4,

F:; I - n-a- I’ - -  , C cl c t , 500 a - a - i c ’  c a-n i 1’’ m a - i : ’’ , - m l ’ 01’. - 1 , I ;n ii; a I ,c ’l ’”‘ 1 - ‘a-
‘ l a - n  i ’ C c a - ~ ‘ - I i i~ l 1 ‘a- i n , “;“ r ~; a -  i ” ’ ’  n i n a - l i t ; ’ a - i l  I a- .~n i ’ - , r  l i l a - - I  -“ - ‘a - c a - .

:1 ‘ - c a - i  ‘Vi ‘ - i ’  i n  i s  cii 1 ‘ - ~r c i n  i - ’C’u ’- ]  f’r- ‘cm t r i m  m c i ’ ’ ‘n, C l 1 - 1  -r - nj ’ i’n;nt a- n - I a-’ 150 - -

-a- t ’- - ‘ -  a- . Fl, ’ - :.; I a - -  1: ’ ‘‘a- a- ’, nc ‘‘ ‘‘ ‘ - c a -  a nn -I t a - ’ - a - ’ -  i nc cc ‘flit 11 a- : a - Il ; ,’ a ’ i —

c ;oa-tn m - i - I . I-,”- a -a - - i ’- -  - t, I  a - n r c ’ a - c t ’ - ! :  ‘ - . ‘ r - -  ;: m - ’ ; n r ; -w an  il-I n a - i  Ii: a- I - a-

Is ml - a - mci I ’ - i - m c i ’  ‘ci ’ ’ sit ’- . la- -n --a l a- a - l l e c t - rn  m a - v ’  i t ’ - ’ ‘ i n - i ’ ’- - ]  c r  -~
‘i’ -a - ‘11 ’- 

- ,  ca- a-ic c - - I :’ a -n - I k c , i v e s  f r - - cr c ‘ t n  ; m i t  a- , M nn ’t 1’ ~.cce , wa-a-’- ‘a-in I ’ -  hi’
ia -’ ,h, c m - i ’ . A n ;  In - i t i c -  ‘‘cc ; ’ - - i t ’  I”lt,a- 1 rc ‘ exa-avn a- I - - li n iir a-c ’, !it- i i  liase
a l a - l a - n - in’; 1 a- ’~ ’ i r t t ’ - I I I  I i ca - t,ur] tnt ’ ’ area . In I c r -  - h i n ’’, - ;rh t’- l or - n -as ~ ct’’ a - - h i
a :  - i- t - r a - a -  ‘a i n -  l ; l t  ej -  1- if  a nl t nn ‘I’ thi c: type so nea r t , - n  t l;n’ r i v e r .
Tt;i ;’ rn j , ’C ;t ir ,-ii m ’r , ’ c- - a-nt  a “ I a - e m ” sj t , t .  i n  in  a - c ’ ,  d t l ’ I i t r . t t i l t , ]  tha t ‘ ‘ x t ’ - r c —
a- I ‘a-’- - - ;- a - a - v a ’ I -a - i s  c ’~~11 a - -]  f o r .

i ’ e - . 1,a-- ’m ct i -ni : Cc— na-n-v oh’ “1W. ~ -a-f Or-c’. 33, ‘r. C i  a-t .,  B. I W .
~ i : ; i n  a smal l  ( a -n c- ’ a c r e )  fla t m v e I ’ l . n c p i r m C  t h e  0 ‘ n u L l ,  Umpqua

Ja -jva - 1 . Th-- S 1a - n~ m ’i’ a - - m - - ’ r  covers an area a - i~ ap pr o x i m a t e l y ‘-0 x 30 feet .
it Is t ’- ;ct I den t i fi ed  Ly i t : ;  re ’L a t i o n c h i m -  to  a lar~a-e rock In  the  r iv er

m m c d  I!i t a -ely ‘ o th f -  eas t and a marked bend in ‘.11” r ti- I i m m ed i a t e l y  to
L I , ” wn ’n a - t , .  At icresent  a hea vy , i c i t  sp o t t y ,  l - l c ca - a - a - l ’n ’r ’ r y  1 m ; s h  cover is
a- - c i a - - c -a -r i tc i n’ site. Loca l collector s have - I - i a - i n  some t ’- .’; n t . i n g  on i t  and

l a - - w i ’ - ]  tha t the s i t”  soil is f a i r l y  - h e 1 . From those  t e s t s  anti
a- r fit a - t i c ’  c i a - I a - n - - n ’  ‘they ha ve a--n”m cover e d m n r u i ec t. il e  1 ’ l l r i t ,a- , scrape r s , ar i a -  a

-r ’.ra- n and 1- n - n ’ t l e .  In a d d i t i o n  t~a- these promising i n d i c a t ion s  the  site
is n - n u t t n - a- A ” v , e r  Divide and a reported abor i~’lna l t r a i l  tha t connected

• 
a - C m ; T I 1 l a - r  ar -a- a -  t~ region s far ther  sou th .  For thea-ce reannnnrc the sit” ,
‘a - - i l ”  i - ’. a large one frc~n sur face  indicat ions , api-ea rs to be potentia l-
ly of ;‘ - cnc- i m I - . r t ance .

C I t e  I4~ 1, -a -n -c a t i o n : N E .  ~ of NE.  ,~, liec . y ,  T. CO 0 . ,  Fl . 1 W.
A r - n - a - c a -;; t - .~ t h i s  a - c i t e  Is by w~~y of BLIvI roa d O’ETh D which ~~rallels

P a - - l f ’ - . r’ -I  Cr - - ek .  The si t e  Is east of the roa d - i n  a r idge tha t slopes
s u t h ’ - a -r t, h r  - tim i tt’ high  ground above the r i v e r  t o the  Oouth Umpqua
a- I ‘i--r r t i - I  . Fl a  k e n  a-f ’ ‘cl,si rl Ia -r i , veil jasper . green jas~cer , and qua r t a - I t e

5

- t , _ , __,. ‘ nina- ‘ ‘  ‘
~
“.‘ 

~a-i~~~~~~~~ 
a



m t l , V i ’  I - - n - - i .  c’ -’- ’-’ ’,’- -i’’’ I f l  mmc m a - i n  fi r- - ’, a-fl t ’ - ’’ r i - ’]nya - t . : , n - j i ‘t : ’’fl ;c ’lr ”‘’ l a r n i c r  a--’ i m n a t e—
i’ ,’ ‘- ‘a-ca- m~; 150 t n ’ i t , . T h i n ’  . ‘ - I l  - i t  ‘~m m c ’  r i dg e I n n  1 t n t  i _ h u m  n- irc ’i r n ’ k ,,’ a r c - I  tJ’1~~ n

I ’ ’  ,- ‘ a -~’’ a-a- -a - mat ’  c 1 8 1, n ’ ’a- n t i l  c i t m - i i n - a - a - e  ‘~h a - t  a - t i ’ ’  s I a - a -  wa -a - c r o ] m a - t - l ’a -  a
I t 1- ’ :c ’ - m c t i - ,ct i  r t a -m i tr’rii ’~’ d ’anIU - . A s i m i l a r  s i t u a t i - i r t  n,’ x i : ’’ .s i m m e d i —

mcd ,- I ‘ in— mi ma - c a- - i c c -  a- l , I i i n ’  in C e n - c  . -‘Ic at  arc ,t , c c r i’ a-mai l c - it _ tm • a - - n ,  t,

c r i d  i . til t ]

‘ i t -  - . I , - ‘ m r a - i  t i d  CI” , 
-‘ 

of ri’~;.  ~
-
. lIt - - ’ . 7, T. ‘ C- . ,  1- . 1 ‘a-’I .

‘ i t  r ’  ~, i a - c 1 -- ‘m~’ n ” ] cml - i l , ‘ -i O f ” - e L  tj [m t I m ’ ’  l ’ tra - Ig n ’. C1’ - - - ’  k r ,n-r c :‘ a- ~~~
-

i ’ a- c , a - c t m ’’. i - - n  w i t s  t , ; , ~. , ‘ - c t , t ;  l l c i c l n n m ia- !-, Iv n- a - m T L ’ :n wn - c l,’ - It “ a - i t  j n - ; ;  a - c .  a c” a-It
--C 1/10 -a- Cci,  c , . ’r’ -r ,  a- m a - -  I - r U ’ . a - i - : ’ -  a- ‘ n c r -  a - i n ; .  T h i s  ‘ - c a - l I

a - C c , ; ’ ’ ’  : i i :  ‘ : - pa- ._ ,I . as  ii 1 a - ta - ’ Iic,~ Ic c t~ ’ ni’” a - it 1 1:1’  a -a -sd, I s  - - a - - a-a- in ’

c i t - a -  c a - n ’ - : .  I’ ha;’, mc , a -—’ , - ’.’ c - c - , c c ’  , mt u — ’ ’ I i c - I n t ’ l’ - -s :‘!‘ ci’, n ’ c ’ -a -  i c - I t  I n n - ,

it I c  1 I -c --I a - - ia-c t , ‘ c. - mc m ii I a- a- I - -  al- -n , ‘a-a - :  I, -t - a - a -c ” -  I - ‘ 
- a-c

- ‘ . I - ‘ tn  I i , :  ‘2. -a - ‘
~~

- . , :;- -- . 22 , T. - ‘ . ‘ 
- I’ . 1 —I

F’ - I a- a-n i t  - I;: - ‘ - -c -a- ’ c. I - - a - c 1 ‘a- - ‘in ’, ‘~-n ~~~- i - , ‘ n , - - I -i; ’: , i c ’ Ci’’’ ’’ . ~~~~ ‘‘ n ’n a - n c ,

I ;. ‘u  - ‘ ‘ I a - - i , ‘ ‘ - c’ - ‘m , ’a - n a-’ .i; t - ‘a- c ’  1 L a - a - c t , — ‘ ‘ -  a - a - i l  c ’ i .  a - c : ’ -  - I’ ’
c

_
c_ n i n ’ ;, ; - - a - :  . I’ I , ’ c’ ’ - -c’ - -  ; - cc c ’ I n t m  - - c ’  ‘ a - - i a - c c ,, ii,  1 ,; I- I n , ic - - n , n n - ,

I I a -  a-,:,’, ‘ - i a -- a - . - c ‘ i l ’ - -- ;~‘n a- ’ ’ l n ’ - - ‘a - i ” . ’ a-t im I I t t cii ,  a- ~~ ‘ t n  tn ~ a- - , I -n

- . ‘ 01) ;,: l OG- n ’ ’ - t , . F l c , ’, ’ ; . - - c a - , r’ ’,. I a - r c a - ’ c’ c ’ ’ a ‘ c m ’  a-n - 
‘ - It , ’ ’ l i  i n ’ m c ’ ‘a-’ C c

i’ - ,
‘ - a- ’ I — - -, ‘ I~ - ‘_ ;‘ n, n - i ‘ ‘ l i i ; - c’ ;

____  

L a - c a - i - u :  Ili .
O n _ i .  I a - I n c .  ‘ ‘ n - c — m i ’ — -- ‘n , ’ c- - : c _ tn - ‘ti - m a - I  ci: : — — I ’ n c t i c ’ c ’  ‘ c - — k  ‘c , ’ ; —

- I’ II - - ; ’ a - ; - ’ mi - m ’ I a- a- t n , ’- n o r - I  l i c H ’ a- i ’ a - i l l  1 ’  t i  - i t  n t

: 1 1  n
~ 

— c ’  ‘‘ - u. - - - c i ;  - t i -  i - -c . i .  , r ~ c : I i I I I In, — n t  - - . I’ 1:  a - - l i
- 
~c

’ — , - , - ‘n-c ‘a-i, — c a- Ii. ‘ ‘ I — n - 
, . i ‘_‘l I n’ - ; c mn 11 ; a- ,

‘ 
‘ - ‘ ‘ I ‘ - - it a- - a- c i , ’, t c  c’

I - . a a - r r - ’ - a -  t o  - Ii ’ - i , -I ’i ]i —— ‘P ci ‘ui ; ‘ n ’ t  Pc I - i  “ a - a -  m c ,  :
P l C , ‘ - -n ,

C i i ,’- t .  l~ - a - r c a - i  i . :  CI ’ ’ . :~ 
- d I’ll’’ . , , Ci- ’ . U’ ~, P . -

‘ . , I’ . I n _ d .

in - riSc 11 ; I ‘ ‘ ‘ , i - 11cc t I - t i c ,  I ia - i’, a-n ’, h c i i  , a t ’ n l ’ - - ’ -c t i c  ic-rn - ‘ - - t C I c ,
(‘ j- n - i ~ . - ’ m d ;  I r i , ’ ’ 

- ‘ - i ’ m c I n n - ; - ~, In I v ,  -r , It ; ma - S I i ’ ~ cm i  - ‘n  ‘- I a t - - ic ’~] n - a- -a -  - n t  i i i  I I mc i ;

- ‘t I t - ; - di r ; - ]  in I - ‘ -  ‘ - ‘in s I d in - c I n c n - C  I a- tn - ‘ a- .

‘ l a - a -  t . ‘ m i t  I : ,~~c . , , 
- ~‘ CI-’ . ,‘~ , 1, -n ’ . ‘(, ‘F . a- U I ’  . , Im . 1
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Ta- I ; ’ c It , ‘ - i s  1 ‘n ’dl~~~n - ’  I a- ‘-r  oc:nc Ja n-’ ; ‘ ‘ i m (‘ a - i - ’ ’ ”  a- t , f t  : ‘  - d ;  t ’ Ict r - ri m’-- w i ’ i m

I n - t a - ’  n - n a - ’ - - - . C Iii - ” - a - n  n - i - c  I n-a- i n - r a I -n - c t,ha ’ c - i - I ”  f a - i c ’  r f n J , . n ’  Ja n’ s,; ;

r’ - - ’ - ’a- - n i l - ]  - n v ’ - t - ‘ ‘  -‘r - a - c a --- I t a- -- i n’’’ I ‘ , t  i n ’  n n l t ’ ’  . ‘F m ’ - i , r n ’ ( J  n a - a -  ‘i ’ - a - i t

• ‘-r - I a - ’ -  I’~ I nt ’i’c’]  In  i ii ’ - a- :m f , ;m n t , ] iA I f t . i n  a-’ i t t ’ i t ”  - I )‘ - ‘ t ’ - a  r a t ra -a- ’- r ,’
‘n i t :  a- ‘ i i  I i c - , c a - n - c - - a - I . a n y  s -i - i - m c ’  ‘-~~ca v a t i  ~n - n m r  ~c I n - m m ’ . Fa - -, c ’ p ‘a-ti - ‘mn -i a-’-

- - ‘ t .  - i ,  - ‘ - ‘  cm l a - n -  ‘c r ’,’ t l m l i  I i t - wa n -n - n a - a - mi 1 1’’--] j im hi s ,  - n- - f ’’ a- I in , ‘ . C l ; - ’ -
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t, i - i t s  Cr ’  ‘cm t, c l i ’  -w m a-rh  i n  t i nt’ a-i,’,’ ~ ~‘, n - i c i n ’  n ’ - - ‘ 1 5  I I is
c r  a - n I l ’,’ a- ‘l ii ] i i ’  t ha t  the  s i t , ’- m i t ’ ] m t  a - I n ; ’ mci nw n-a n t - h I ; ’ ’ . - a - i c  i cc n t 1 a - ti -r
a n ’ a- ’ i~~. F ’- :  i- c - a - c - n t - - I  i n  t , t t r -  c o l l e ct i o n s  f r  rn i t , i i i ’ ’’  a - i ,  n i  limi r, h-Ia-h ’’ ,

I a- - - , t f ’c ta- l i e  r ’o i n t a -  n-i r m n l  n u l m a-c roiud -m micra - ‘-i - -, ’ - T m m a- ;n jl , t ’  I ,  - : r I vat--
l a c ,  I a - d m ’ I  it ,;’ - )wners ca-u I - h not h e  u ” - ’r i t a c t , euj m ld l r tt m d t c  ‘- a- ; i’’ a - m -,~’ .

l It ”  1 1 .  1 - a - c a t i o n : W .  ,~ ‘if’ N W .  ~ , Sec. 22, T. -‘,O :1,, 1- . 1 W .
Ni i s  a- it e  I a- the 1a - a - a a - n ’ a - t, n~nc’otintc’rn- ]  ‘la -r i  a - f l  t a - cm ’’ s-mr’ a-’-y a - n - c-h mi-a ‘‘ia - ’’ : ’

a-~ i~ -mi mn t - r - ’ t a - r n - t e a -  -ci ’ a m i l e  nor th  and s-cc i t t . ITt,f ’ - ,r’I’, i a - a - e ly , i ts
a - I - I t t  - ‘ n i l - I  not , t a -  d e t e r m i n e d  i- a - a - a - ni n e ‘ml ’ a - - n  nw -n - i  a - l ie ,‘r’ ’n ’i r n-I . Ta-n’
in -r’-a - ’ - a - dm m - ’rti on i i a - : :  on the F- - a - t a - a- - - C  the  Biv ’-r’ I~a r c ” t ,  wicilc’ i t s  ‘- - a - ’ c t ,’,a - a - c m

- -i l I - ‘ n - c  i c c  a-n l a - r i - i  ma-wrieci h - v  a in n - i t - c l  d i  ng, m ’ ’ mcn a ny, Ch er i - - ’,- For ea- ’- c r  d

I - ;  ‘t ’ F ,  V - -a - a - ’  l i tt le of ta - l i e  s it ’-  I n ’ i n  t n -  a rtnr n l fon d a r ea , 1 ;t a l a rge
a -’ ,“‘ a-t n f  I t s  s ‘a -t a - a -rn  m a r t  ui --~ l -i b - c -  a f f e ct e d  I-y wa-/c- a c ’ a - i  -c c  and  1 :.’
r a I b - m I  1 1  i a - t ’ ar--in- ] t i c , -  Jac ks -m n - , Ci-c-a -k arm ‘ -C the  r a- a- a -r ’r - - I a - .

W c m I  he a-’ ’’ hav e l i : t o— I t lmlc a - 1 rn-i 1 -- - f -- i ’ thn- n cr: nm ;c- ; ’ - ‘C a - cc-- c ’n ;a -v --v a ’
a- c a - im. , ’ l - -  S It , . - it c - n- n- mn - - 1 m i j t  ‘‘ I I r n - l a -  tha t. a m r ’-  , ;. t , ,~~I j a -  , r m in a t, i  ‘n - c

a- ‘ ‘ - ci r’’- rc a- t’ ’ a-a- I t  I s  C a - n ’ ’ ’  - f m mdi - ‘a- ‘a- - I i n ]  n a -h- a - a - ‘, lcci t , wlia I, a--n -’ a a-” 1 - - mt iI c , ,

a-’ I ‘ ‘ I a- - - - n - I i- a - cf ca -mm s i t  i’m - n ; - ’n-~ ‘‘ ‘- i - n - : a - c ‘ ‘ c ’  - cm i 11 , a wn-c ’,’ a- a - - ‘ccc I t ’  i ’1’ a- f ’~~

‘-i I ‘ c a -- I ‘ - a- ’ a - c - - s  - I’ i n-nt ’ ’ i t . Lii’ - cc l i r- area Td l ’ , ’  ;~~~
‘ I l  I -  - It - ‘ m m ; - - :  I - m ’ re : i’ ’ —

‘ ‘-c ‘, - ‘ 1 ’ , - ‘ i i ’ - ’ r t a - a - I’: a - , ’ c a - n n t -im : ’ a - c - c a -  ‘. : i m a t c ’ l v  i , - 1 ,  a - - a -  I I a -  d U ’ c ’ n ; ’ ’ c ’ - a - ,  nra-a n
a -!  i - - c ,  c n m t  t -~~- r - -- 1 n ‘ --- ~~

‘ I - i n- ’ , cl ii i a- lnt r~’’’ na-mi n i’ - a -  n r ’I! ’ra- ’ ’ :n itc h ‘a-a —
Ci- a- a- c c ’  ~ n 1 tHu -cl ‘c I a - - m i  1n 1 a - - - _ Am ‘ d i i ’ i t e m - c’ w a - r i ’  - ‘- ‘.‘-‘ c’ c c l - ‘I cc ’,’ -’

a-’; -‘c , - -‘- ‘a- ‘ c’ - :  i - - - -  in ’, - - m l  t, m a - c a I I -i -c c ‘ ‘I , 
~ - 

‘ n - c ;  cm - n i ,- ’a-’cnm c Ii a- a- - - m m, 3 Ia - ‘ ‘ , I
ar ’ c - )a- -f ’ -I , .

B: T im e Day s  C r ’ ’ - -k  1 - n - m n - I ” ,’ - i  r

- - ‘ri~ I - i t :  NW . ‘I’ NT~ . , , ‘ ‘ ‘ ~~~ 1 - ~~, T , 10 C ,  , im . I~ W

r i - -  c cl’ - ‘  I ; ’ a ~- i- r’  ix I rrr~ I i- l y 0. U - ‘I ’ a m l Ii’ a] - -v ’  a - h i ’  n’ a- mi ’ 1 - i - - n - , - ’-’ -a-
a- n-’ - ’  ~ , ra i n -i Ih~— l i -i - ia - tm TJ~ci1 , f m mn - a Ir i ver . It, in mnr~~’ - 1  l v  ci 1 i - i n - - i  s f 1

- i - I . , - i m  ‘ d i i i ’ a t - c - c a - r i ’ ; ;  c n n  a inroa d i t a i n - ]  n a - I ’ ‘‘cii - ]- -ic c , ‘‘- ‘ - ccc’ ma t ,r-rial In t l;n-
1 daft ’ nt a - l a- - n - ’  i - t a -’. - N ’ n  a r t  i f a a - t , c n  a-’ - ’i ’ n - a- ‘-c - v i - t ’ - ’ - I ‘ i - c m  d I d  c m i - n a - i t i - i c a- ri ch
C ‘r - C I I a -  i ’ a-Fl m ’ l r n  I t  I S  m e n ; t , n - c - g a - r h - - i a - s  ca 1 € - n a - a t  l v i -  c a - i t ,- - , I t t -h c m - n i l

‘a- n - i - I / I a - n r a -  t I - ‘n -i a - c i a - i a-’ - n r c m n are n -C , u nkn o wn In  ran-a n-a-c ’ - ’  1’ t~ ‘ -  Ea r l y  Man
s i ’ r’r: I n  a - l i ’ ’  N- -r ta-hwest a - r i c h  i - n t -  t a - I s  u -a- In ch the a-rn -i-i nh- m I n i  n ha ’t ’lnt ’ i-l y

a- t , i - c - ’ a - ’ . - i  1 ,0 ] - ‘ t - - r m i n - -  I f ’  ‘‘xt ’ - u i t c l v a -  - - x c ’ n v u a t i o n  a - n u t 1 - - -  warranted . ‘Pica-
‘ , c wc v i - r , l i k e  m m c d , i n  t h e  Days a - r n - i - k  Beservoiu’ 1 c m - ‘ i n r - r ’ l vatc-

I r~~~-- ’r ty  a - n - i - h exca- v a - t I ’ n t i  rnr 0tca i)i~ ’ n - n a - t i c !  not take lil a - rn- until flu ’ -  Dey~n

C a - i - - v 1 ‘ r -  j r -n - ’  I , w a -a -  l a - I  n y  w i - I l  - i n - i -I i-a - w ay .

‘3-’

i, —,—-— • . _ ‘ i ’— — — — — - - — - “~~~~~ . —,,-=-- -—- ‘- ‘- —--‘--—-— — .- ———-_—~~~~~~~~ - .— ‘ - - - - — I



CIt e 2. L ea - a - i ‘n - c : C t - u t t e r - -i ’ ,IW . ~ , ‘i i” . - ‘I I , T .  30 C . ,  B .  W .
Cit,~- 2 i m ’ ; u i i - I i ’C I’  L lm n~ I-r n - -ca - i -i ll, Mi I A a -n - i-I a - cm cy , n n , ln -~’.r , ’ n - i t n - i  Day A d ’ i n - - n t i : ; t

Ta- ‘a r- ling C a - l i  a- - I i n  t , c € ’  Pa-va- Ci- n ’- n - k  1-- -  n - - i - - a -  ‘i i -  a - n - -n -n -i . T i m !  n c c i t t ’  was r n - - i - - n a - t -
a--I l’~

’ a n ccci i - i ’  -f i n - f’ n i - man - C  - w i m - - hun - i - ‘n - c n a - ’ l n ’ - c i ’ n -  a - i ’ I t  l a- f - ir e  t i c ’— s’~h’a- a-I
w a-a - a-’ ma - c’trn :- ’tn - - - ] , a - ti- h l~

, ia - - ic I ) h a - a - a -  i - r  ~~ - ‘‘‘-I ; a- a-jnnc ’ l ie  i i n t s  In
t, f i e  c a s t . Mrs. Nellie a - ric a -c -i a - -n - , i’i - m - mn r’a - ei tha t a - i n ” s it e  wa-s la ;;a- ‘ i sa - -h  In
th e  lat e lJ~i)O ’ s as a - ‘n - c m : s i t e  -I ’ l J r n I - - c m ti  t r t u i a n s .  Ta- i n  i- a -i Ic -in-” ! that
‘ h i n n  s i te , 1 - i-n - _ c t - --: n - n : ’ I~- I -  ‘i t  a-ste se a - - n - I t a-era -a -n ’’’ a -i a--a-a- ta-a- r i’z a -r , may

a- -n - a - -,’ a-’ ] ‘ i c ’ -  ma - c - ’’ i n n I I - - _ c t ’ !,n -c c m t . S i t e :  In  t a - i c ;  i’ ’- n - a - /  ir , t a - i t, n -;~,’, n’~ Ia - i ’ a -n - ’

‘-a- a- - ’ a- - m l  I i ;c n a - n - ’ -
‘ o ‘ - ‘t a f t  tm ’ ii the I c u r  n ‘ - r i  a-, ’- -  i - mci  n- I - ,  . M n - m n  n - -n - ’ - a- - nme

wh I i ’  c ’ n ,n l  I - ‘ -  , -c I I u a- - ;- ‘ ~.c ‘a-, - m a - c m  a-; l mc ‘ ‘c’ a- -a - a- n - uc a-’ ’ ’, a - f ’ C m ’ n
m c ’  c - - c ’ ’ ’ , ,  a c c - I  ‘ m c c - a - l a -c ’  c a - - m n  I c ;  n - a  ‘ - I n - - i i ii , ; : c t m ’ c r c - . -‘)n-,—’- ; -c ’ ’ . i  -ra-

— a-a- si a- - mn ’. c ‘- ‘mc i - c -’ - 1 1 - -  -t ~ n ,  
~~~~~ ‘ -c  c c c ,  I 1’- a- j -  ‘C, - ‘-a-n-’’’ ’ ’  m i mi : -‘ ‘ 1  I 1 -

• I a-’ I ’ I i - ; ’ I I .  c ’ t j ’ i n i ’ ‘ m c ’  t a - ’ ’ i c - I .  ‘ P ’ m ’ ’ ’- _’ ,’ ’ ni’ C’ , ,  a- i t , “ c i ’ t  a - ’ ’ .

- . LH- -’a - c ia - i c. : 11,,;~~~ t~ i ’ , ”,-: . , :a-a- , ‘ , p ,  — ( ) , ‘ , , 3’ ,
Ta-i a- s i t , - I a- -

‘ 
— a-ha -a-i -I I-I ’ 1-) _ca- m n  ; ‘ mm , ’, I -- m ‘ ‘ - “n m - m t  n ‘a - - n _ i _ n ’ - ‘ - - -

‘ : -

to t ’ - - — a-~ 
‘ _ -‘ - - a - c c - n c ’  - ‘ ‘ - m c ’ i i  ‘a - ’ ‘a- - f - I n’  . h’ - t i - - c ”  a- ‘- I i i  - i ,-‘, -a- n -- ‘‘a-. i’ m a-’’ c-  I

— n i t , ’  .‘n- a - n - n  1 cc i’’ I I a- ‘ ‘ c 1’ I n n  n - ; ’ ;; in - , n i - ‘ c t ,  I ’ ‘ c u I ‘ c ,  a - c ,  I a - n a- n’ ’ - - ‘ a- a- a-

I cc cc l  r~ ’I c ’ t Ic , n a- a  -a-c m  m - ‘ ‘ -  I - i  ~~
‘0 i- ,’ - - ‘r- ’n t m , ’ ‘ c - ’ ’ , c , --’ ‘I’ a -- -

a- ‘Ccc c m , n I ~ ’,t a-
~~ -~~

‘ - c c I’ ’ ,  a- i’ - c ’ i ’m; ca - ,’’ Sc ‘a- - ‘ - - n  , - - m c - , , , - - ‘s -c -

c ci ,  ‘ a- -I ni l I ’ , : n - - - c d _ m i — . c n — , m m ’ n i t ’ ci c c i  - - , -

a- , T - - m n ’ I l . ’. , ”,’ i.  a- , C c- a- . ‘10, P ~Q 1 . a 4,

‘rn i s  m cm i . c , ’ I ‘ 1 - a- , ‘ , ‘ - na- I I ’ -  n_c ‘ c-n I t n -  c- -n , ’ c - nc ’ c m ’  c - ‘ c c c i ;  ‘ n in ‘ -

1 d m  ‘ ‘ a - ” a -- i: , I a c i ’  -m m ’m~n I ‘r,ra-’.’’r’ I n n 1: ’ n c a - ’ ’ - m n ,  a - ’  - I c ’ - a - n : d m i n ,  •

v c - ’ C i . c t ’ a -  ‘ t m , ,  d m a - I  m ’ - i c ’ ’ ’ ’ - I ’ 1 ’  -l C i a -~, ‘n a - c  ‘ mc- ’ C , . c ’ mc ‘1n c c n c a - n
P c  - -  ;,m i ’ n - m c r ’ - - -’ n i s  -i I ’ , - -  a - n , ’ : c m i , ’!- - - a -  a - - - -  c - i - ‘ 1’ , - a - I  ‘ ,n ,cc ’ b -- n - ’, a - i  i - I ’ , ’

c S cm ‘ ‘ a-I ‘ ‘n - , ’’ n,r’ ‘ ‘ m c ‘ ‘ a - a - n  i n - u  I,’ , ’ - m a a- ’- . m - a -  ‘ 1 ’ I - ‘ ‘ m a -  : -- n -  t, ‘a-’ -

i- n -c - -il ’ i n - n-’ c c, ‘ c , n-- I’’’ ’ ’ a- ’ J - - i’,’, -a -  m - i - a - c u ’ , , m c  - 
- I t - n  • m c a - -m 1 - a - inn I n - i ma I i i ’  I -n--

a- a ~ n c ’ , i n - , ’j’’in ’ -~r’,’ -a - n’ a-I n m t - - u  a - i , - c c j -  a - a - n  I a - r n ‘ I , . “a - - c, I m m m c m i - -, ’ m c i ” ’ u’ - ;  - r ’ a - i - -~
I :-‘ Mr. Ira P - - I , a- -i- cc, - -a- Di , C a - i ‘ ‘t Ba it , ’’ i , h -tm ’ ‘ i n ’ i n - a - n ,  - d l , ’ , -  ‘a- ‘ n - - a - ; ’ ’

- ‘- i ’ m  i t  u; -I, 1 - - ‘ - i a - ’ i- c m , ’ -  I

‘ f t ,i- a-. Loea I , I  - u i :  1ff - I . a - I ’ 11,4 . ‘
, , C ’- - ’ . ‘I , ‘P. -I I) , .,  I’ . — W .

TFn I s  s i t , ’ I c c  t , - ’I’ c a - S  t i i ’’ C - a - n i t _ h i  i JC rm c - ‘ mc - , 1- 1 ‘ ‘ ‘ ‘ i ’  Ii’ ~n i M I  1 a- , a- t m ; ’ ’
- ‘n - mi ’ 1- i n - n - c a - ’ ’  a- ‘ 1. a - - c ’ , ;  Cr - - n -k a-i t ;-i I n i t ’  C- _c - m a - I t  m I n t l  - : cmi P I ‘ a - n - a - .  A ~

‘ i~rcm~ c Ti n I i n - i n
‘a- I 1 fi r gi- is  ‘cc I - h  I n - ,  n c r  ‘ a - n ’  I ‘-‘‘ a - . I - - ‘i-c t i ’ ’] at  I m - j c ’- m ’ - i t i ’ , 1 m i t , a-a- c a - i  in n- ’ n i l  c ; t , n i  i c c

-a - c r - - n - c i a - ’- i c l c  I n - ; m i - - I - - i c r ’ . ‘n - n - i a - I l  n-a r’ t I a - m i -i ,- ’, ,  u ’ o t n ’ - ”, i I c ’  
~

- n i u c t a -  n - a u m l
S ’’n - ’ ’ c ‘-i’ : , i- r i ’ ’ ’  a - n - -w i  i c ’  ~cc t h i n - n  : n i d  , - , 1 m a -  t i c ’ - n - i - m i  n - c ]  - cc , Iii i i ’ . Lii i’ ,’ n-a- i’ ~- u c

- ‘, - m n - ’ ’  mat- n - - ia - 1 a- It , n ’ l ’ t ’ n  I i ) ’, - a - a- 1 , - c c  n-a n -i 1 C - ‘a- 1 a- i i  i’ ’ I i ;  - i i ’ ’  ‘ mn - i  in Inn f c c’ I va t ,,-
‘ ‘ - ci  I - a-. a - n - ’ ; ’ I a- ‘~~~

n - ~~~~~

I ’ , - -  ‘ - . 1, ,, -a- ’, I- a - u: N1CI . - I ’ N~4 .~~~~, Cn ’n ’ . ,  ‘ ‘ , , T . a-U C .  , 1- . W
‘Pa - f~ c ~ j t , -  I a -  I , - ‘n a t , ,~- I  i n  t a - n i ’  I~ a - , ; t , - i i ’ i ‘ - - m a n n t ‘I ’ f-Ic - Ic . N a — i l l , -  a- 1’ f 5 1 , . 1 ; ’ n

I c ,  ‘‘‘‘ ‘ a-n - n ”i iii ra a- - I - r - I i i  ‘a- cu - - C a- i ’  :1 ‘ n i t I; l l cni - c - cc F lv ’ u . ?.frtn . “‘i - I i - i ;

n- ’ ’ n r a - a - - I  ‘h u t, c ; , ’ ’,r ’ - i ’ m c l  i a- - ,
‘ - - ‘‘ ‘ I i -  i - ’ n l n t s  c m i ’ !  h i - n - i c  n - ’ n ’ n ’ - - ’ a - ’ ’ t ’ i ’ n I  C c ’ ’ t ’ ’ I t ,

tli~ ~~~~~~ i - - it ‘ I i - - ’ ,’ t , a - n -  a - n w In  mc a - l v n t , n ’  ‘- - - I  l e n - t I - - t i  in Curriy a - c a - i ’ :, ’ .
}Iea v’~’ b r - i c --h a - -~’z—’ u’ - u ’ n • n ’ I n m i - - u - - i c r ’  in-in- a t ’ , I n - i g n-c - ‘ i a - a - i c ’’’’ n — n i I - - I I ‘i n I ’ d — - in n ‘ I
t ’ t t i - .
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Cit e  ~~ . T m - -a -a t I - n - , :  N .  -ia- , Sec . ~~ , T. ‘0., B. 2W.
In a -n - i  i mrne ’h ia - I  n-’lv a-a- n-mn, ! t h e  m ’omt iiuini ty ‘cf T i l l e r  I , h r -mn - -  a-re  a

t: m m r r u l a-a- - ‘f’ a - i t ’ s .  Th e a - - a -  : n j t , ’’s a re  a ll  - nfl p r iva t” -  ro~ c-a - ’ y r  ‘ n - c a-h.” la n - m I
i t  -w a - r a - m u : n lc’ I t y t n - i a - T i l l  ‘-r Ba- ru i - a -’-- r a -t a - a - a -  I - a - n  . Whe the r  t a - a - a - a - a -  n - n i  t p a - w i l l
I m m -Ia a - - I 1 ~~

‘ t a- c  Days C r i c k  F n -a - a-a - voir ‘~‘— i erm ’ha - ‘ ‘i i  t h n - ’  a-tria l ‘I n - - a -I a - I ‘rm
a c - ‘ n i t i ts  :‘- a - n m l  elev’a t I- tn , I n c a -  sa-~ne ‘if’ a-hem w i l l  crud n, m ’i l t e-b ly 1 e ‘Iama iIn-’ ’b

A variety -f artIfact,:- from these sites are In the hands a-f’ fri-/el’-
- ‘- _cllert .’n ra - , and a - h - n a - a -  examine ’ !  a ppea r t,o represent  one er m ire h un t in ,/
and ~a-therIr,~ ca - tin - c i a - n- s charac te r i zed  t-y large pr,o,jectiie )lntt ”- , a - a - i
r ’- i a - t e - ’i chi c ~- ‘- b s t - n u n ’ -  a r t  II ’n c t , r ’

a-i

_ _ _  a



• r- ,c . n-i - i’, I ’ ’t’ T I a - ,”n ’ ’ I’-

- ii ; m — -
~~

- 
~~~ I n- s - - - - ‘ - - I  ‘ - ! ‘ ‘ c i i n - c c a - n i r ’ ’ _ ’ n ’ I ,  ‘ i n I : - - m ’ • a- n’ ’  - mit ‘n - a - ] ; ‘n - cut ’, iii 1

I’ I ma- f t - n ’ , a-t . I ‘mc n’ ’ c a -  ~m u ’ n n - ’ ; ’ ’ - c- , ’ i n n  1 - ‘ --a - a- - I c -  a u-- ru ~n , i i t a- -c’, -

ii- ’’ - - n ’t - ,’a - ’ i - n - n a - i n - - n a -  c m n - i a -  m ‘ - Ii I’- m m c m  c- - - c , - ’ - - Pa-’’ ‘ t n  a - i - - ’. ’, -a - m c n - _ n I —

a-c ‘ ‘ a- -a-cit ii, -- m a- - m c  cc  d i - ]  ‘ ~ - -  ‘ n c i’ I ’ - - ] ‘ - - - n t  ‘ c c ’  c a -’ -- c In - c - - “I a- a- n t  - t ’ ’t ,I -n--

ar- i c- a - n ~ “ a - a - I ’,”- . T’ mc: , ; I - - c- n - c ’ i, ’,’, ’ ‘ -  I I , I- n a - i n -c (1 “ ‘ n ia -  a- cc n ’ a - -’ a - i n :

1 1_ n - a - i —  - i t  - — - c c ’ ’  n - c c , ’ , 1-- c u ‘ - - m - n c~ ‘ ‘c- ’ - m — ‘ , c l - mn c - c  t n  i - c -n c I I n - n ’ , ca- n -m a -I a-- -

a-] - - u’ - , - - c — n - i n- ia - — - n - c ’ - ‘ i nn :“, c ‘ ‘a-’ - a -m m ’ - c i - I a-- - I I I ‘ - mc t I n c - I  - i t ;  ‘ c c—’ I’ - i ‘ ‘ c - a - c c ,

- -a - a - h , -  - ‘ - -c-m ci . f- f I i i  I ‘ i n n 1 1’; , m m i i  a- I t ’ i’ m a - - n i l ,  c I — ‘  ‘mini m — - - ma- m ‘ -a - ‘ - u — c m  1 c m — -
- - n- i n - a -  - m ‘‘ cm a - i  I c  c m : ’- - n-:; I m ’ : V- - m n - m a -  , m ‘ - 1 - m i m i c - I ’  m 

~~
‘ - - - n c - mm l i m ~ cm , ’ a- r ,  “ , I - n - ’ ‘i’

s- ‘ ‘ 
- a- ‘a- - ‘ I ‘ - u -’’ ’ a- - i- - n : i’ - n - ‘ -c ’ :c . ‘

~~‘ , t -i- ’ - i mm n I l  m - n ,’ - c , 11. 1 l i t
- a- - n - ‘ n ’ - ‘ I ’~ , ‘-i ~,a- ,l i ~n~a- il l  cii - ’’ I’:. a- , ‘ a -n ’ - n u n - - ’ l ’ t m i i  n :a- I ,” ’ , c’ - -c- ’ I i n i , l c ’

‘ - c ’ - ’ . In ’ ‘ - , - a- Ii, Ic ’ i - - t n ’ - ; ‘ a - _ c  I a - , ’ ’ ‘‘ , ‘ - -  ,c a - f . l I i m ., t , i ‘c c ’ - - :  a - ’ t l ’ - , c ’ ’ ’ l ‘ ; mm i ’ n -’ r —
i n ’, I c ’ a- - ‘ c , . ’ I - ‘ i t , , , ’ :, - ‘ a - ; , ’ , c cc - ‘ -  i i  I ‘ I a - i’ , m l , ‘nil c h ‘ ‘  ‘- ‘ - n - ” -, I I~ - t . I ’ - - ” -  is

a- ~i ’i ’’ ‘ c i  cIa - I c  — ‘ , - c _ c ’ - . i -  n , a-I i n , _ c n l  I I ’ ’ ’ i ’ m n t - c’ 1 ’ cm ‘‘ a - ’ - — n  a- , a- i i - -  I - l I t .

- 
‘ ‘ c, ,‘ - ‘‘ I’ ’ a- - - n l i _ -a - — - - ‘ t _ c ,- I. m ‘ t i ,  - ‘‘ c - - t m ’, -, ;’ a - c m  - - - ‘ c ’ m , t : i , t — ; ; -  t - ‘ ‘ , ‘ i ’  i I n .

a- 1 c , 1’ ‘ n ’ ’- ’  I Ic- cm 1 -- ‘ ‘ - i ‘ a-’ ‘ - - - c- - c c ’ ’ ’ , i -m m : - c ‘ n u t , ’

I _ c ’  ,‘ ‘ ‘ ‘,,- ‘l a - : -i m ’ :’ ii - ’ ;, ’ - I l — _-- - ’ i t , ,  ,- - - ,‘n mn m i n - , ’’ : c n n - ’ ’ c , ; , ’’ - , ‘ - ‘‘ ‘ -‘a - c m ’

r ’_ ‘ a- I c a- - a- . a- - 11 ‘a-- ‘‘I I ‘ , - - n- ’’ - -i’ m ’ c c c, n . - ‘ t - . ‘ c . ‘P ‘ - - c ’ ’ — c , i-’’ ml’ ,’ ,‘‘m r’ I n , i 1-- c c’ -—

- ‘ ‘ I I - n - a - i t ,’ a- l it’ ’ 1 - I ’ ’  — m ‘ - ; ‘ - m a n ,~’ , ’- , — - ‘‘ in i n n  - ‘ ‘ - c ’ I , - ‘ ‘  -a-c ’ ‘- m n I a- - m ’ - I - c , c - t
- Cm’- C a- ’ ‘ ‘a - - m m - - - I - c - I n.~

- ‘ m - - ‘ m ‘a- I - ‘ , ‘ ‘ 1 :  - cm ‘ mc I i’ , ‘ - c - — 1 ’ Or ’- , - n , ‘ ‘ , - -

a - f - - c-n ’ a - l i 1’.’ :’ It,. —
- a-’ - n  nn - ’n , n ’ - , , ‘ t m -  IC ; , ’ ‘ - i n _ u , ‘ im- C - I - i rm a - ~~ 1- 1 -a- - i • c n n ,  n ‘ - , ‘

- Ia - ’ a- a- Ta - c a- I t  . P- c - - l i ’  a - - a - n ’  c , - - - ‘ n ‘ n - c - n c  . ‘ ci’’’ - - ‘ , - - m In ‘ m l  ,‘l t l ‘, ca - n c , ’, ’’ a- a - i a - ’
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