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COASTAL LAKES AS POSSIBLE WATER SOURCBS
FOR A CG‘!O HATCHERY

INTRODUCTION ; ‘

Recent successes of hatcheries in producing c&o salm have '
stimulated searches for additional hatchery locations in coastal ' ‘
watersheds. In the past hatcheries werefdcsigned~withfgravity f1uw ‘ |
| water supplies, but in more recent years pump:ng the water'has ptovua i,’
feasible. Because of the acceptance of punping, naturally 1npoundad :
waters are now potential hatchery water supplies.. B e

The purpose of thiS~report is to review the,pie#ent infbrﬂazioua
about 11 coastal lakes to determine if they would ﬁrﬁvide Suitablé
water supplies and to consider other factdrs‘which wi ght i@fiﬁeﬁcn~
the location of a hatchery. The water qualitf'criteria'were'ihat
there must be a minimm of 17 cfs with a maximum temperature of 65 F.
Other“factors’investigéted were,(l)ksites for a'hatchéiy, (Z)Hahce#§ :
roads, (3) power awaxlabxlity, (4) fish passage for juvenzles and |

’adults and (5) diseases of native fish

- METHODS

The data fbr this report were extracted from Oregan Gane Com-
mission and Oregon Fish Commission reportsfand from raw data files of
personnel from both agencies - | S | | ;

The quantity and quality of 11mnologica1 data varied between lakes,
but in all cases suffic:ent’infbrmation anfwater volumesuand teapetaxu:as-
 were available'orkcould be calculated. S - | |

Summer temperature profiles were drawn for those iqkés that strati-
fied. | e :

'Depthiyblume relationshipsjwére~calcuia:edlby using a{palﬁr plani-

- meter to measure areas between contour intervals of existing bathy-




metric maps. The volume between contours was calcuhted as m-half

the area between contours plus the area of the deeper contwr thes ﬂn

o ,contcur interval.

Temperature-volume relatlonships were calculated by dat&uining
the depth range of each degree of temperature and m!.ating it to the
volume within the same depth range.

Pumping schedules were established based upon a constant flow of
17 cfs (33.66 acre feet per day) During periods when the mu'fam water
temperature was 63 F or less, it was assumed thst all vater vouié be
pumed from t.he epilimnion. Dunng perieds when epilimim tenporatm
exceeded 63 F I programmed mixing variable quantities of the mléest
hypolimnetic water with surface water to prov;dg fthe 17ﬁcfs Qf water at -
63 F. This’was to allow for some heating in the“hatdlarx‘ kdikstribution‘ |

system without violating the criterion of having water 65 F or iéss; ey

RBSULTS
The initial review of the data from coastal lakes indicated that
none had minimum dmdxarges approaching our criterion of 17 cfs The
only way that lake water could be used would be to cycle it throu@ the
hatchery and return it to the ,Iake to maintain the‘y:a't«‘e‘: level. The
data also indicéted tha}t:,n with the exception of Floras Lakt. smr g
surface tempé’ratures’ exceedéd 65 kIf‘.;, Thi# means that " only Flores ;leef ind |
' those lakes which had cooler subsurface 'wmr would ‘ha\ié,my pozentia;
for a hat&le,ry. L

Of the 11 lakes included in the study, four were exmaitea because .

they were homothermous with maxnmm temperatures exceeding 65 F (Table 1).

Mercer and Woahmk lakes were also ehmnated since their hypolimetic

temperatures varied from year to year (Pigures 1 and 2). The volmes~ :



| and temperatures of their hypolimnions would not pwvide sufficiant
cooling water in some years. ‘rhe vanability of the hypnli.metic teapsr-
ature indicated the temerature and time of the begixming of stratifi-
cation might vary more widely than records showed in previws yaars

Clear, Floras, Loon, Mumsel, and Triangle lakes have water thct could
be developed to provide the necessary volme of controlled twperatux‘e o
~ water. Since more is known of the limnology of Mnnsel Lake, it win ba |
considered in deteul and the other lakes will be compared to it.

Table 1. Coastal lakes w:n.th maximum temperawres above
.acceptable levels : e L

fomothermous with - ' §tr§tiﬁéd wkithk‘k
, \ excessive . insufficient :
Lake _temperatures , i ~ coolingrwater L
 Devils R | X | | . |
Mercer ST e
Siltcoos x e
~ Tahkenitch : X
Tenmi le ‘ ‘ X : ,
‘Woshink T B

Munsel Lake -

Physmgraphy--MmseI Lake is the last in a dxam of fm lakes

formed between the coastal sand dunes and a north-south ridge extendmg

from Herman Peak to Siuslaw Bay ~The lake is 103 au'es, is 75 feet dup.

L and has a volume of 3,200 acre feet (Figure 3)

| The north east, and south slopes of the basin are quite steep both g o
above and below lake surface level. The west s1de is flatter with a

gently slopmg lake bottom, patches of water shield, bullmsh and water
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lily cover the shoal area along t,he west shore. The shoreline of the
other three sides is littered with fallen conifers. The total drainage
basin is 3.3 square miles. | | ‘

Munsel Lake has one major, one minor, and three intermittemt tribu- |
taries. The annual discharge from the lake into Munsel Creek is about
3,000 acre feet. The creek leaves the northwest corner of the lake
and flows in a southerly direction, discharging into Siuslaw Bay at
Florence. The estimated maximum flow was w"cfs at the mouth on
January 31, 1964. Minimum flows of about 0. 75 cfs occur in September
and October each year. ’

Munsel Creek has a unique .flow pattern because of its watershed.
Fall precipitation is held back by the extensive sand areas and the |
ponding in the lakes so it does not attain high flows until about late
November. During the winter and spring the flow is higher ind more
stable than in other comparable sized streams.

Part of the flow in Munsel Creek is direct seepage from the sand
formation below Munsel Lake. This water is high in ferrous ironm, 1ow
in dissolved oxygen, and low pH as it enters the creek. ‘As a result,

it is fairly corrosive.

Limnology--Munsel Lake is homothermous from December té March each
year at 46-47 F (Skeesick, 1966). In March the lake begins to stratify
with the epilimnion spproximately 20-feet thick contsining sbout 50% of
the volume of the lake (Figures 4 and 5§). The epilimnion gradually
warms to a maximum of 72 F in July and August (Figure 6), while the
temperature in<the deepest part of the iéke'renains' constant. As the
epilimnion begins to cool in late summer aﬁd autum, it grad##lly |

increases in depth at the rate of about 10 feet per month.
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The variations in the dissolved oxygen concentrations are the result
of stratification. Starting from a saturated condition in the spring,
the epilimnion remains at about 9 ppm (100% saturated), the thermocline
increases to about 12 ppm (120% saturated), and the lower hypolimmion
~ declines to less than 1 ppm (<8% saturated) durinzk the period of styati-
fication (Figure 7). |

Chemica‘l’ analysis of Munsel Lake water indicated a nathyl ormmge
alkalinity range from 2.4 ppm at the surface to 13.0 ppm at 60 feet.

The pH ranged from 7.4 af the surface to 6.2 at 60 feet concurrent with
carbon dioxide (CO;) values of 2.5 ppm and 15 ppn. Total hardness was
36 ppm while total dissolved solids was 48.4 ppm (Oakley, 1962).

The dc;pth of visibility of an 8-inch Secchi disc has always been
greater than 10 feet and occasionally as high as 16 feet. The lcner‘
visibilities were always associated with plankton blooms.

Present use--Munsel Lake is moderately important as a recreational
area and water supply. Thére are 11 summer cabins and three permanent
dwellings on the lake. A public boat ramp is on the southwest corner
of the lake. |

Early season trout anglers are the primary users of the lake
although some effort is expended on warm-water fish. The calculated
effort has ranged between 3,000 and 4,500 angler-hours per seasomn
(Skeesick, op cit) with an estimated catch of 2,000 to 4,600 plaated
trout in recent years. The incidental catch includes coho, kokanee,

- black bass, perch, bluegill, brown bullhead, and warmouth. Sculpin are
abundant but do not contribute to the catch. Coho fry'hsva been pleated.
each year sihce 1967. Some of these fish are known to remain in the

lake for over 2 years and contribute to the catch as 10.5-inch to 12-

inch "“kokanee."
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The city of Florence maintain: a small diversim da and nter
’right for 1 cfs from Munsel Creek. At one tine mnsel Cmek was
their water supply but now is only for emergency use.

The Oregon Game Commission has an inactive weir louted 30 faet
below the c1ty water intake. It consists of two alectric&lly driven
screen drums that are 10 feet long and 4 feet ,.tn ;&’g;eteyr,. At one

- side is a trap that may be operatadto'ckatdz’ siithe: ~'dmn$treﬂ;e aigrqnts
or adults, \ | | . e 8

Hatchery potential--Munsel Lake could pravide sufficient water for

~ a hatchery provided subsurface water is used for cooling in thu sumer.,
Water from a lake bottom :mtake would have to be mxed with sm‘fwe k
water in varying proport:.ons depending upon the tanpemtnres of the
two water masses. A hypothetical pumpmg and uixing schedule ba.sad
upon dx#racterisucs in 1964 indicates that deep w«atyer, punping;mld
" be necessary from June 10 through September 30 kiﬂya_‘a' mim volume
of 7.3 cfs needed (Table 2). | e

Since the hypolimmetic water is deficiexjt in di;#blved'bacygeﬁ, sm'
means of aeration would have to be developed. ik

The most suitable location for a hatchery is a flat peninsula on
' the northwest side (refer to Figure 3). The point is about 10 acres
and has a maximum elevation of about 8 ‘feet above lake levél.‘ The ma
is currently unmproved and has a dense stand of pine, huckleberry, and
thododendron. An access road crosses the property wd a power h.ne is '
immediately adjacent to it.

Flanking the hatchery site is a shallow bay of 3 7 acrus which ny |
be incorporated into a hatchery devel@ment. . Possibilities ‘includc using

it as a settling basin to trap food particles and excreta, as an auxiliary
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Table 2. Proposed pumping schedule for Munsel Lake based upon
, a volume of 17 cfs and maximum temperature at the
hatchery of 63 F (calculated on the basis of water
~conditions in 1964) 1/ :

Temperature T : Teq)eramra
Cfs from of deep - Cfs from of surface
_ Time period = deep intake intake water(F) surface intake water Q’)
Jan, 1-Jume 10 0 Ges 1700 s |
June 10-20 1.9 47 o _ 66
June 20-30 40 a1 130 «,l‘”i  68
July 1-10 5.2 [ ,;11,87 ] 69
Juy0-20 s a4 w3 on
July 20-31 6.7 T 103 | 72‘ |
Aug. 1-10 6.7 a9 0.3 712
Aug. 20-20 6.2 © w8 o
Aug. 20-31 63  s1 107 7
Sept. 1-10 7.3 s 9.7 S _,69' 
‘Sept. 10-20 6.8 57 102 68
Sept. 20-30 7.3 59 o 9.7 :?66’ "

Oct. 1-Dec. 331 0 - 17.0 65

1/ bata from Skeesick (op: cit).

rearing pond, or as a pilot project to detemine the feasibility of using e
lake water for a hatchery. | Lo | | ' |
Smolts could be released direci:ly 1nto the lake or" inta Mel Creek"
200 yards west of the hatchery site. 'l'hey would ba subjected to only 3
~miles of stream environment before entering the Siuslw River estuary

 The stream is inhabited by very few predators and is’ well protceteﬂ from

avian predatmn by a dense brush cover.




1s.
Returning adults could be accomodated at the abmdomd Gm Can- |

mission weir. A city street ands 100 feet fm the pmm uirhut

~ could easi}.y be extended to the trapping area.

_If higher flows for adult trapping are noeded earlier in tha ftll,
 check dams could be built at the outlets of ©each of the four lakes in the
'chain. About 500 acre-feet of additimal water could be stored in the
spring for release in the fall. |

Potential problems--Pumping hypolimatic water fren and ducharging

used water into the leke may cause a disrnptim of stntificatim. nitm- -

gen mersaturation, disease problens, or eutrophication.

Destructian of stratificatim ‘might occur but it sm mnkﬂy that |

it would, since initial stratification occurs d:n'ing a vindy poricd and
| resists mxing when there is a 6 F temperature differential (rafer to
Figure 4). At the time pwping is initiated, surf;ee wnperatums are
higher so the energy necessary to cause mixing would be even greater.
During the period of stratification, used water from the lutdnry mld
be returned to the lake at temperatures between 60 F md 65 F. 'rhis
water would be Mtemdiate in density so it would be exp«:ted to sink
| into thef thermocline and form a lens which would help pmte:t the ebldt: g
water from mixing. , | - : |
At the time stratificatim begins, the lake would be satmtad with
dissolved nitrogen. As the isolated water of the tbemcline md upper
: hypohmion heat, they become supemturatad with nitrow In Cultus
Lake, which has a shorter stratified period than Mumsel, nitrogen concen-
~ trations of 116% saturation were observcd in the summer at the 30~£oot ,
level (Harvey, 1967). Since some of the water to be md f£rom Mumsel
Lake in late summer woum have mdergane in situ hutins -some mr»
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saturat;on can be expected Mixing with epilimetic water uy, hcumr.,’, |

reduce the supersaturation to an innocuous level. If uat, some m of

- dispersing the d:lssolved nitrogen would be nomsary.

No fish diseases are known to exist in &msel Lako at the pment
but may be introduced through hatchery operation. Drmving water from
the surface and bottom and discharging it into the themcline should
prevent recirculating contsminated water through t.he hatchery thn'ing
the period of strat:.ficatiom.‘ Locating the intake and disch&rge on
opposite sides cff' the peninsula should prevent _recimlatim dnﬂnz
the unstratified penods e ; : | S

The effect of hatchery discharge on the lake ecosystem is open to
‘conjecture. mmsel Lake is fairly oligotrophic at pmcnt. zwplmktm
feeders such as kokanee appesr to do well but aquatic insect pmdstm e
such as trout undergo c're&ucticnkin condition factor aftcr ‘piming; |
Other indications of poor quantities of largef food items is’ the mu £
paucicy of warm-water fish. Addition of ma‘cen fcod' excmc, and |
metabolic wastes would probably increase the pm&:ction of phytcplanktu.
zooplankton, and aquatic msects, and ultimately fish to m cxtcm:.
Zooplankters would also be circulated thrmgh the hatchery adding some.
live organisms to the diet of the fish. : ’ , ‘

‘The annual increment of nutrient would be offset to some oxl:em’. by
| ~ the flushing rate of Munsel Lake. In an avetag‘e‘ye'ars ;the-disdmx"go &

| from the lake approxihately equals the volime of"‘the "lya‘kie, aad tba g’teat;\
| majority occurs during the pEriod the lake is well mixed. ‘I'f it bccm' : k
' necessary, the discharge from the hatchery could be piped or chamelled ;
to the outlet for about half the year. S




7.
Clear Lake

Physiography--Clear Lake is the second lake in themnsel Lake chain.
It is 149 acres, 80 feet deep, and has a volume of 5,982 derﬁéfbet |

(Figure 8). The lake has a northasouth aspect with a high tinberud ridgﬁ
along the east shore and 1ower timbered ridges along the aowth aad south |
shores. The entire west shore is an exposed sand dune that is encrunshiag
~on the lake, , kk : |

Both ends of the lake are gently sloping aad‘havé’ahergent aqua:iér
vegetation while the sides are steep and laék‘aéuatic planti; Sume cover e
for fish exists along the east shore from trees that have fallen into the
lake. The total drainage basin of Clear Lake is 11 ‘square miles. |

The only tributaries of consequence are the inlet from Colia:d Lake
and the outlet into Aikerly,Lake., Midsummer flows in ¢ach~st:eam'ara :
virtually nil. e .

'Limpolong-The stratification pattetn is more variable in Clear Lake ,,
than in Munsel Lake. The minimum temperature of the hypclianion has
varied from 47 F in 1964 to 56 F 1n 1960 (Figure 9) indicating that for ‘
~ the latter year, stratification did not occur;untilylate April. :
long axis‘of the lake parallelito thé preﬁaiiingfwihd'diraction #nd‘the‘
long wind create thé poténtial for greater~mixing'that éelays strat1fi-
cation in some years. | :; | ; s

The oxygen concentratians in Clear Lake ﬁary frbm'neérly saturated "
(8-9 ppm) in the epxlimnion to supersaturated &lo0 ppm) in the thernoclina,v
and to near anoxia G{l ppm) at the bottum (Figure 10) ﬁheu Clear Lake -

stratifies, the epilimnion extends down to about 30 fcet and 1nc1udes

about 60% of the volume (Flgure 11).
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Chemical maiysis of Clear Lake water indicated a :iethyl, ‘orange
~ alkalinity range from 12 ppm on the surface to 21 ppm at 65 féei‘. The

o pH ranged from 7.6 at the surface to 6.1 'at 65 feet while the CO, COncen— .

tration varied from 2 to 14 ppm over the same depths. The totui hardmss
and total dissolved solids of a composite sample were 14 and 45 ppm,
respectlvely (Kruse and Oakley, 1962) o
Secchi disc visxb1lit1es ranged from 12 to 29 feet indicating the
" clarity of the water. | L 4
| Present use--The only significant use'of'"cuar_l.ake' is as the water
; suppl)' for Heceta Water District. | A | |
There is one summer residence at the south end of the lake. The only
vehicle access is via a private road Or across the sand dunes ina
"beach buggy “
Very Iittle angling effort occurs because of lack cf boats, public
- access, or tmut planting. A few trout stocked :ln Munsei and Aikerly
“lakes immgrate to Clear Lake. ‘ k | ’
Since 1967 coho salmon fry have been released mto Cleax' Lake to
‘utilize thelake environment. Some of these fish are known‘ to stay in
the lake 'and, ¢ont;1‘ibute,,to ‘the méager salmonid fishery in their second
and third summers of life. . | g
The warm-water fish species present include squamfish in ad&itmn
to those listed for thsel Lake. | i '

Hatchery potential—-CIear Lake could provide sufficient water of |

regulated temperature in some years but not in others. Pumpmg schefd» e
ules, assumng that Clear Lake heats and cools at the same Tate that

Munsel Lake does indicate that sufficxent cool hypolinnetic water

' existed in 1964 but not in 1960
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’ , Hatchary sites exist at each end of the lake (refer to Figure 8). Both
. sites are pnvately owned land covered with pines, xhododendm. and ulai. :
"I‘here #re no access roads and power is only available at the slto on the
south end of the lake. | . |

Smolts should probably be trwsported the l/2 nile to Munsel M for "
‘release. This would prevent predation and prohibit smlts from tlkinz up : |
. residence in Clear, Aikerly, or Munsel lakes.
’ Adults could be trapped at the Munsel Creek weir. ot

Potential problems--'lhe problems of stratification disruptim. nitmgea ,

'supersaturauon, disease, and eutrophication descnbed for Munsel Lake Wldk

~-also apply at Clear Lake and mayfbe more severe, Since'Clear'Lak'e has n'

- more irregular stratification pattem than Munsel Lake, it would bc etpectod, e

that the sttatifxcatmn could be disrupted more easily. ’ i
~The flushing rate of Clear Lake is lower than Munsel Lake becmse tha

| watershed area . is reduced and the volume of the lake is greater. Conse-— :

quently, a greater proportxon of the hatchery efﬂuent would rmin in the

basin to be recycled through the hatchery in succaeding yelrs, inmning "

the potential for a chronic disease problem. 'Ihe longer rotantim tine

would also increasa the nutrient cmcentrat:.on, leading to greater eutrophi-

cation of the lake.

Use of Clear Lake water in a hatchery may not be cm&tible with ies

‘pi'esent use as a water supply for Heceta Water District. Any increasa ia
plankton or suspended sedment concentration would intensify wator trutmt o
E kproblems, and use of certain chemicals in the hatchery may;_bc,prohibitod.
Floras Lake

Physio _graphy-—?loras Lake 1s an eﬁ)ayment which has heen cut off frm

~the ocean by a narrow sand spit. The lake is 223 acras, has a, aa.xi” depth

of 37 feet, and a volume of 4 170 acre-feet (Figure 12).
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The lake has a north-south aspect with a timbered plateau to the‘ 
east and south, a low sand dike to the west and a marshy flood plain ; “
to the north. The total drainage area of the lake is 9.9 square nxles.‘”

" Floras Lake has three unnamed tributaries that support small coho
runs, The discharge~from the lake flows northward, joinxng’Floras Craek\
and New“Rivér. The water level in Floras Lakeffiuctuatés‘Sytp'6 feet
annually because it is at sea level and has aVCOnsttictgd outlet.

- Limnology--Floras Lake is not known to stratify. The_lake was homo-
 thermous at 62 F on August 17, 1960, 64 F on August 1, 1966, and 65 F on
September 9, 1966. Oxygen concentrations at a variety of depths ranged
between 8.5 énd 9.2 ppm'on the same sampiing dates;‘~Methy1’orahge alka-
linities varied between 10 and 16 ppm, pH ranged from 7k2 to 7. 6 and COp
‘was 2-3 ppm with a total hardness of 24 ppm and total dissolvad soliﬂs of .
89 ppm on August 17, 1960 (McGie and Breuser, 1962).

o The well mixed character of Floras Lake is the resuit of wind axpos
ure. The Cape Blanco area is subjected to severe southerly gales in
winter and a strong northwest diurnal sea breeze in the sumner.. Wind

stress in the summer is particularly severe becanse of virtually unilpsded
a1r flow from the ocean trave111ng some 6, 000 feet along the axis of the lake. :

Turb;dlty in Floras Lake is.always high, although no objective da:a 2% L
documents it. Presumably rapid cycling of nutrients and heawy w1nd mixing

are the primary causes. |

Present use--Floras Lake is mo&erately expioited‘by sport fiShetlen
 and summer recreationists. A Campground and- boat launch pro#ide public
access at the north end of the lake and numerous summer hoaes have private ‘
- access along the east side of the lake. :

Primary angling effort is directed toward hatchery trout with sone
effort for black bass. Coarse-scaled suckers, coho salnan, s:ulpins, and
sticklebacks are also known to inhabit the lake.

Hatchery pctentlal--Floras Lake could provide sufficlent water of

acceptable temperature to fulfill the needs of a hatchery.
The best hatchery site appears to be on the northeast shore aﬁgacant'
~ to the Coos County Boi Cope Park (refer to Fig;re 12). ‘Th° land‘is flat,.“




i bl 3 .m,hcnuuam 18T3ue304 Supmoys oyeq sEIOL4 5 i .n:ougu | ud, e ,

24,

0318 AxeypieH




| | 25.
but covered with coastal pine and brush. It is appioximateif 15 fm
above the iake level, | | s ,, - = |

Coho smolts could be released direci:ly into the adjmtwtlettnd o

~ adults could be trapped in the outlet or at the Iiatchery outfall,

Potential problems--Disease, eutrophication, turbzdity, fluctnatinx
water level, and winds are the main problems antmipated '

Lack of stratificatzon prevents any segregatim of the uatﬁr' uaés
which has passed through the hatchery so some recycling may ocbﬁr throu;h-
out the year. The strong mixing which occurs w:.ll cause dilution of
disease organisms but consequently will not give the hatehery a:ay m.‘lief
from _exposure. | ‘

The accretion of nutrients from the hatchery should occur at a slmer |
tate than in Munsel or Clear lakes because Floras Lake has about three
times the watershed area but only approximately equai volume so the
flushing rate is greater. | | “ : |

To what degree the turbidity of Floras Lake would affect hatdwry
operation is not known. Visibilities of 2 feet’or less, couldube ‘axpemd’
~at certain times. | | | g ,’ B .

The main effect of fluctuating water levels would be in the adult
trapping program. Any trap placed in the outlet would ha\yre’ to ﬁmctxm
over a seiteral foot range of water levels and wouidk‘reqi';ire m‘i&rable'
diking to restrict flow to a regular channel. A trap at';k'the hatchery ;
would need to be placed above high water mth ingress prwided so :Eish
could move in at various water levels. " K

The Cape Blanco area around Floras Lake is known for fmquency aud
severity of its winds. Southerly gales would halt outdoor work saveral
days each winter. Cold foggy days and the prevaxhng stmng nmhuest |

sea breeze would hinder hatchery operations many days ~eadxsiﬁmpr.f -




Loon Lake

Phys:.og;aphy--l.oon Lake is a flooded canyon creatad by a msi:n

landshde. The sides and outlet end are steep timber-wvcmd slopes
The inlet end is flat pastureland of lakebed origin that bcm oqwud‘
as erosion reduced the height of the barrier at the outlet. The lm ‘
is 269 acres, has a maximm depth of 107 feet, and has a volm of
15,550 acre-feet (Figure 13). |

The total drainage basin of Loon Lake is approxinately 80 squm
miles. Lake Creek is the major tributary although three intemittant
streams flow dxrectly into the lake. ’

Mill Creek, the outlet of the lake, fylaws,:thrwgh a‘nm,' 'steap;“
walled canyon for several miles below the lake. Streu f?iows wam :
estimated to range between 5 cfs and 9, 000 cfs by con@arison to mnsmd
flows in a nearby stream. i ; , | : -

Limnology--Loon Lake stratifies very strongly with a midsusmer }Qpilyin-l Y
nion approximétely 15 feet thick, corresponding to ubout 25% of thc volume |
(Figures 14 and 15). The midsummer surface tmnm was 74’ F uisixs the
bottom temperature was 46 F in July 1966, reflecting the cooler wintat
climate and warmer summer climate found in the intemtain m;- ‘!‘he
relatively shgllow epilimmion indicates less wind induoed- nixiag kt_han,
occurs among coastal plain lakés.f | ‘ . ; ‘ 1 o

~ The dissolved oxygen concentrations in Loonl.ake am'miqn‘e"a'am‘g g

the lakes being considered (refer to Figure 14) Tha epilimim is |
' nearly saturated (8 ppm) but the concentration in the themclim is
"'depressed to about 65% saturation (6 ppm). The upper hypolimim ,,
increases to 72% saturation (8.5 ppm) while the lower hypolimnion
declines to less than 30% ;aturation (3 ppm). '!‘!w depreaad dissal'nd :
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e m‘
oxygen concentration in the thermocline wés not evidentﬁ§in' s@iﬁs, tek;en |
June 19, 1958 (Saltznan, 1959). The thermocline and hypolimion were
n’oticeahlyy turﬁ'id indieating that part of the 'w‘inte: stlt 19“ was ?sji%ﬁl L
4trapped in the basin.f | , | | ,

No chemical analyses other than dissolved oxygen have bm mdoé
and no visibilities have been raeasured. Hmever, the lake is known to '
“become turbid in the winter and remain so for ctmsxderable periods :

Present use--Loon Lake is quite popular with fxshemen, cm |
and water sk:o.ers |

The trout fishery is open all year and is based prinarily m hatdxery‘

fish. A diverse group of warn-water fish inhabit the 1&: but the species st

composition is not known. . - , : e o
A Bureau of Land Managenent campground, beach, and host lmdt are j -

located near the outlet while a resort and private sunﬁr cal:ins flwk P |

the upper porticn of the lake. k k
Hatchery potential--—'l'he volume of the hypolimion is greater than

what is needed to operate the hatchery through tha entire warm-water
period. Water temperatures could be fluctuated aver a broad range to

suit the needs of a hatchery. | | ’ | i

A high flushing rate would mnimize any yrobl‘e@_ of eutrophy or '
disease. | : | ’ ‘ ‘

The only smtable hatchery site is the land adjacent. to the inlet
~ (refer to Figure 13). A paved road and ;)ower lines extend past the
hatchery site. , | i

Smolts should be hauled te a felease site Beléw‘, tiae | leke to 'pre;-’ '
~ vent injuries in the cascades below the me,ngratipnax aelay,s,”m&[] g
predation in the lake. | | o S S
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: Returning adults could best be handled at a trap mstmcted sm 3
distance below the outlet of the 1ake. v |

Potential problems--mrbmity, nitrogen saturation, an adait tmins

facility, remoteness, and length of intake pipe are the nain problm :
foreseen. Turbid water during the winter and spring wouﬁld bo a dxmic:"
problem. The large watershed of the lake is predoninantly tiﬂmﬁmﬂ
that is being actively logged Severe erosion is emon because the
“terrain is steep and the soils are unstable. | | |
Potential nitrogen supersatnraum problems at Loon Lake would
closely parallel those already described for Munsel Lake‘. An adnltw:
 trapping facility would be hard to operate and maintain becymise‘" it
would be some distance from”’the hatchery and have’,tckit‘:hstmdwflao@s‘: ‘
of about 10,000 cfs. | o
To make full use of the hypolimetic water, a pipe would have ta
extend about 2,000 feet down the lake. About 80% of the volum of the
lake uould be avauable from a pipe about 600 feet long. |
The remoteness of the area would present certam pkoblems It is
25 miles to Reedsport and 10 miles are crooked and narrow. Becmc
this area is mountainous, powgr, telephone, mail, ‘and’schoolbwaerviae",

would be uncertain.

Triangle Lake

Physiography--Triangle Lake is a flooded canyon "msultinggfm Ce

‘earth mavement It is a remnant of what was once a mch larger Iake
"Extenslve flatland to the northeast of the lake is sedimentary mterisl‘
| deposited in the original lake and subsequently exposed fas erosion of
the outlet reduced the water ‘level. The upper watershe&l and the rest

of the surroimdin’g terrain are moderately steep, timbered s}opes.‘ The




lake is 293 acres, has a maxim depth of 90 foet and mim uf 15 ,soa
acre-feet (Figure 16). o i , I
The total drainage basin of Triangle Lake is apprbxinately 69 |

- square mles. Lake Creek which flows through Triangle Lake is the

major tributary Little Lake Creek and two mtemittem: strem £1mf
| directly into the lake. , Flows range from 10. 6 cfs to over 4,009 cfs at 2
the outlet of the lake (Saltzman, 1965) . | « | ‘,,‘”
ologz--Triangle Lake strat:.fa.es very strcmgly with a midsmcr o
epilimnion occupying the upper 12 feet correspondmg to abmzt 25% af |
the volume (Figures 17 and 18). In mdsumer of 1961 the surfaoe was
’ 78 F and the bottom was 45 F (Saltzman, 92__ c:l.t ) whic.h was the widast
range of temperatures encountered for the lakes bemg imrostigated. |
Little wznd minng occurs as is obvious from the, shafllow epxlmmn. k ’

The dmsolved oxygen concentratmn in the surface waters q)proadwd |
saturation but was only about 50% of saturation at 70 feet. - ;

No chemical analyses or visib111ties have been measnred : ‘In 'soﬁe o
recent years, landslides in the watershed have causad tihe 1ake to M’a
| turbld most of the winter. ’ ‘ v |

 Present use--Triangle Lake is a popular recrestimal ma. ‘The wut‘
‘and north shores are lined by permanent and sunmer hms, resom, m& |
businesses. ’ : | ;

The primary use of the lake is for swmming and water skiing. Tharo
are several developed beaches at the resorts and maay boats moored at
pnvate docks. A public dock and boat launch 15 located on the wcst L
B sxde of the lake. , i ‘ |
Angling 1s diverse with effort dzrected tward native cutthroat,

‘black bass, bluegill, and brown bullheads
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o .
 Disease and parasites have created some fishy' mwgmnt' p:oblm :

, Stocked rainbow trout ‘have undcrgone marked declme in cmditim and -

developed lesions indicating grxospondia infections (Saltm, m_. cit,)

s  to the extent that the planting program was mscmtxnued Between 66

- and 75% of the native cutthroat have c1rcular scars about 0 25-:1nd: i.n

- dzsmeter that have tentatively been identxfied as lamprey nmmds

Hatdxexy pgterntisl—-'rhe volume of the hypolimion 15 far in exe&ss

of the quantity of water needed to operate a hatchery during the wm-»
. i water period. A wide ranga of water temperatures would be available te :
,k suit the needs of the hatchery. |
| The high flushmg rate of the lake will m:hlize any. problm af
| eutrophmation. :
The only stntable hatchery site is gently slaging Imd on tho mth
side of the lake near the Triangle Lake Rod and Gun Cluh (mfer to
’Figure 16). A gravel road and poner lines extend to the site.
Smolts could be hauled about 1/4 mile and reletsed in tha cutlet :
to mnmue predatlon and mgratmn delays
Returnmg adults could best be handled at a trap belon tha barrier
"at the outlet of the lake. | |

) Potent1a1 problems--'l‘urbidity, mtrogen superstturation, adult

trapping facilities and disease are the na;or pmblem to be expeeted ]

Extended periods of turbidity are expected to be a syoradic pmblea.;
Federal agencxes own extensive land in the watershed so it may be '
p0551ble to mnimue this pmblem by working closely with them.

Potential nitrogen supersaturauon problem in Triangle Lake ueuld
'closely parallel those already described for Munsel Lake

Adult trapping facilitzes would neoessanly be some distmm fm

the hatchery A substantial structure would be necessu'y to withstmd




| flows of several thousand cfs., Maintanu.ng and protecting a stmcl:m
away from the main installation would create extra work. S -
The disease indigenous to the lake would need to be mtmilsd te

make the hatchery a success.

; DISCUSSION | ok
The cmcept of using naturally mpounded water would mxa chmges
in current hatchery design and add complexity to hatchery operetiens.‘

The biggest change in facilities will be the piping fer dmisg sua- h
surface water to the hatchery site, the devices for aerating and aixinz
the hypolinmenc and epilimnetic waters, and the medzamsns for dispatsing’y
. excess dxssolved nitrogen. Other piping will probably be musury to
| insure that d:lscharge water does not recycle., ¥

Desigm.ng an adult trapping facility sm distance from tiw hatichory'
will also offer challenges. The problem cemm to each of the potenﬁtl ;
sites will be to design a trap thac operates th:h a m.nim of care mé
is poacher—proof Different problems at each smte include mininizing
corrosion in Munsel Creek, adjusting for various water lmls at Fleras | e
Lake and handling the high volumes in Lake Creek (Ttiangle Lake) and
Mill Creek (Loon Lake). ' ‘ "

Operation , ,
The type of water supply offered by the coastal lakes wuuld add new

; d1menslons to hatchery operatxom. - S
- On the posit1ve suie, having water of contrelled tenperatm mid

~ allow regulat:lon of gruwth rates, diseases, and epedes to be remd



Water temperatures in the winter weuld be higher md more wnstmt
‘than what weuld be experienced in a Stream so more rapm develmt ef
~eggs and early growth ef fry would be expected As soon as the lake V
~stratified the hatchery manager would have a choice of twerat:ares fm
| which to draw. There would be no diel fluctuation :ln water tmerature
-as the season _progressed.e Warmer or colder water eeuld‘.be‘ drawnk to =
either increase or reduce growth rates. "'Aftezy‘ sttetifieetien\ break& up o "
in the fall, the hatchery‘w’ould operate on ambient temperatm v;ater |
that would be in the range of 45-47 F. Greater winter growth woul& he
expected from fingerlings held in a lake hatchery rather ‘than 1n a streu ’
hatchery. ‘ S :

The ability to fluctuate temperatures during the sumer could alse
aid in dlsease centrol and treatment. Since some dﬁseases are only } S
virulent within certain temperature ranges, it my be pessible to use
'temperature regimes that would minimize the:.r effects o 5 :

The warmer temperatures in the winter and eerly sprmg may eilm a
vanety of uses of the hatchery, It may prove advantageous to. inmtate |
~and rear fall ehmook at a "lake" hatehery fo:' transfer te a "strea" "
hatchery where additional rearing and release mld occuz' 'I‘his mld
accelerate grewth S0 fish could be 11berated at a larger size or- earlier. -

On the negatnre side, precautions must be taken against intreducing
- dlseases to the system and methods ef mmmxzing pollution nust be |

deve loped.

Comparisons , ; : , ;
The several factors considered in Iocating a hatehery on a lako

(Table 3) indicate that Munsel Lake would be the best ehe:r.ce ffm a ;
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Téble 3. Summary of factors considered in locating a coho hatchery‘on five Western Oregon lakes

Watei' of . ‘ s , i T Development of
: adequate Hatchery Road access to Power : Release of adult handling  Disease
Lakes temperature location hatchery site available Turbidity smolts facilities  problems
Clear Marginal Good ~ None o Close Very low Some hauling Easy | Unknown
' o , : el ‘ desirable T e |
i Munsel  Sufficient Excellent  Yes . Yes  Very lw Easy . Easy Unknown
Floras Excess : Good Yes : - Yes ; M‘dderate ‘EBasy = Moderate Unknown
Triangle Excess ~ Good Yes = Yes High--  Some hauling  Difficult Probasble
: ~ ‘ o some ~desirable , : o
winters .
Loon  Excess  Poor  Yes  Yes ‘High--  Some hauling  Difficult  Unknown
, , S B MG each ~ desirable E :

_ winter

68




3 “hatchery. Mminum modifxcation of existing hatchery designs wauld bg
- necessary to make full use of this water supply. |
’ - | - Floras I’.ake;is ranked second because of its l‘ack’ ‘o‘f’stm’ﬁﬁc‘aﬁon,
b constant turbidity;, and windy enﬁironment'. : Easy: iiberatio:i of mlts |
and recapture of adults are definite assets el ;
Loon and Triangle lakes are sbout equal for third or fourth rmk
y BNt depending on whether diseases or prolonged turbidity would be m ‘
5 - difficult to combat. Bach has cold water in excess of smer mads but
each would present problems due to remoteness and trapping adnlts in a
1arge stream, ’ ;
| Clear Lake must be ra:iked lest. In some years insuffxciamt cool
water is trapped in the hypolimnion so the hatchery wonld havo to operate "
- on a restricted supply or use wamer;tha‘n desirable ‘wayter in late summer.
| l Hatchery discharge into the lake may also be incmp#t’ibley ifith its use
by the Heceta Water District. e ’ k ‘

‘ | The rsview of coastal lakes was undertaken to see 1f a hatchery water
supply of 17 cfs and maximum temperature of 65 F could be doveloped. gy
Of the 11 major coastal lakes, six were excluded becanske_thpy wqré :
either too warm or had an insuff,icient quantity of cold water. Five lakes
,warx;anted further study. | | ’ | | R ’ | :
Existing infornation indicated that adequate water supplies could be
developed from Floras, Loon, Munsel, and Triangléala‘ke"s eaéh year and 'in' |
some years , Clear Lake could also be used; ‘Information ‘on ihe physi- ‘
ography, limology, present use, hatchery potmtial, and potential problm

of each hatchery water supply are presented
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Changes in hatchery design to use the: lakos studies win umsarily j

include extensions of pipes to reach the deep portions of tha uku
aeration devices, and adult trapping facilities removed fm thc httdwry ‘
Changes in hatchery operation may include delibenta nriations af
temperature to adjust growth rates, cmatrol diseases, and allow ptodm:tim k
of various species. Precautions against introducing ,disaasgs or pollutiag
_the lake will be necessary. e 1 - S
Comparing the lakes as potential hatdxery sites based on faetors
other than temperatnre and volume available leads to the ranking of (l)
Munsel, (2) Floras, (3 and 4) Loon and Triangle (interchangeable), and

(5) Clear Lake.
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