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INTRODUCTION 

During late sprirg and early smmer ID:Xlths, as water discharge in 
Reci.ilood Creek decreases, ocean waves often t:uild a sand berm at the 
JWUth of the creek. By providing habitat for optimal grcwth and marine 
acclinatian, the embayment is a critical element in the life history of 
anadromous salmonids, particularly chinook salnnn. HOE'Ver, the 
DDri;ilology arrl productivity of the embayment lere adversely altered brj 
the construction of a flood control project an the 1Gt1er 3. 2 miles of 
Re<kxxl Creek in 1968. In cd:i1 tian, as the eni:>a.yment form.s and water 
level exceeds 5.0 feet atxJve mean sea level, a:3jacent private farmlands 
are flOoded. Drain1rg of the embayment to prevent flooding remJVeS 

fish habitat and can prenaturely -wash fish into the ocean. A detailed 
discussion of the problan and alternatives are discussed in Managanent 
Alternatives for the Redwood Creek Estuary, March 1983, ~ 
National Park. 

'!be park has actively managed the remnant RedWXld Creek embayment since 
1982. Managanent actions were designed to maintain ~t little rearing 
habitat remained arrl to prevent flooding of private property resulting 
fran ratural embayment fo:rnatian. 

SUmliary Evaluation for 1986 

'!be overall objective of activities undertaken in 1986 was to maintain 
sumertime estuarine habitat for rearing juvenile salmonids while 
preventing flooding of a:3jacent private property. Mancgement and 
research activities included topograi;:hic arrl bathymetric surveys, 
emba.yment water level control , water quality noni toring, and numbers 
and growth m:mitoring of juvenile salm:mids util.izing the an't::ayment. 

Floodirg of private property was prevented. water levels fluctuated 
greatly and were generally marginal as far as fish habitat was 
caicerned. HcN::?ver, tolerable embayment carli.i tian.s were maintained so 
that some habitat was available for juvenile salmnids. Invertebrate 
production in the embayment and its value as salnrmid rearing habitat 
is limited brj 'Uf}.Stable substrate. Bottan instability resulting fran 
tidally influenced water level fluctuations was further a9,;lravated by 
park water level control activities. Nevertheless, juvenile chinook 
salmon , steelhea:l , arrl cutthroat trout did spend an exterrled pericxi in 
the ant:ayment. During this pericxi , rearing salrocm am steelhead grew 
substantially. SUch grcwth enh:mces their chances of survival durirg 
the ocean stage of their life cycle. 

Slough necks excavated in 1983 to restore embayment vol~ arrl to 
inprove fish access to the sloughs were resurveyed. The resurvey shows 
that san1 deposition has occurred in the areas of excavation al ~h 
the channel bottans of the slough necks ranain below pre-excavation 
levels. 
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Proposed Activities for 1987 

1. It is pr'OpOSed as a short tenn solution that embayment water levels 
be regulated by the NPS by controlled breaching. 

th'lder certain S\.IDIDertime, lrM flow cond.itions, embayment water 
levels can be controlled to prevent f lcxxilng of private property 
1'tlile maintaining sane juvenile fish habitat. Bmbayment water 
level control is an expensive and time consuming metlxld of 
dealirg with the flooding/ fish habitat issue. ~. as long 
as adjacent private property can not be permitted to flood by 
natural embayment fornation, water levels J11.1St be c::antrolled in 
a manner Nlich also protects fish habitat as much as possible. 

W:iter levels will be maintained as close to 5.0 feet above mean 
sea level as possible . This is the elevation Mlich maximizes 
fish habitat without flooding adjacent pasturelams. If 
necessary for canstructicn purposes (See rumber 6. below) water 
levels nay be na.intained belc:M 5.0 feet above mean sea level. 

2 . It is pl'.'oposed that the north and south slO\!fh necks be resurveyed . 

A resurvey of the slmgh necks \'Olld identify the degree of 
winter sediment acClllllllation in excavated areas. An evaluation 
could then be made of fish accessibility to the soughs durirg 
1987 . 

3. It is pl'.'oposed that the i;:ark continue to evaluate l a:g ~ 
restoration alternatives for the estuary. 

The p:ll'k will K>rk with other agencies ard organizations in 
developirg alternatives for the restoration of the· estuary to a 
1m:>re naturally functianirg, self-sustaining systesn. 

4. It is pl'.'oposed that estuarine water quality, and embayment fish 
numbers ard grc:wth rates be man1tored. 

5. It is pl'.'oposed. the t&rk exparrl interpretation and p;tblic 
dissenination of information regarding i:ark irana.ganent activities 
at the estuary. 

6 . It is proposed that a ccmtrolled flood gate be in.stalled through 
the south levee to allc:::w ReQtrood Creek f lcws to enter the south 
SlO\!fh . 

Improvirg water circulation and quality in the south slough 
w::mld improve this area as sumner rearing habitat for juvenile 
salmanids. The project w::mld be :funJed by the California 
Department of Transportation as mitigation for fisheries losses 
fran ccnstruction of the U.S. Higl'May 101 Bypass project. 
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7. It is proposed that detailed studies of the patterns of water 
circulation in the south slOl.!fh be c::ooducted before am after the 
controlled flood gate is constructed. 

Doc\De:nting patterns of circulatiai in the south slough will 
pro\Tide data necessary to evaluate the effectiveness of the 
culvert and will establish the new circulation patterns that 
will exist after the culvert is c:aapleted. 'l'hese data will 
also be useful in the evaluation of larg tenn restoration 
options. 

MANAGEMENT, RESEARCH AND KlNITCRIH3 ACTIVITIFS Dl'LEMENTED IN 1986 

South am North Sle?\gh Resurvey 

Accumulated sand was excavated from the slough necks to restore 
mbayment volume and iDprove access for juvenile salnrnids · to the main 
slough areas in 1983 . nie areas excavated are shewn in Figure 1. 
Profiles were surveyed across the neck areas before and after 
exca"Vaticms to document the am:JUnt of naterial renoved am to detennine 
final channel configuration. Profile locatians are shown in Figure 2 . 

'lbe resurvey sD:Ms the excavated channels have undergone readjustment 
and fillirg with sand in Jll:lSt areas. Circulatioo between each slough 
and the DDUth of Redwxld Creek is controlled by the highest channel­
lx>ttcm elevation in the cannectirg neck. '!his "limiting elevation" 
creven~, circulation. am fish Ul:M:!IDE!tlt when the baciatater of Redw:xXl 
creeic fculS near or IJE!ICM pre-excavation leve~s: 

Limi tirg Elevations (above mean sea level) 

Before After 1 Yr. 2 Yrs. 3 Yrs. 
(1983) (1983) (1984) (1985) (1986) 

North Slou:Jh 6.58 3.10 2.17 2.36 3.68 
South SlOll:Jh 2.85 .07 1.24 1.24 1.97 

Fmbavment water Level Control 

The objective was to maintain embayment water levels to protect 
adjacent private lands frcm flooding while retainirg sufficient water 
to pro\Tide habitat for juvenile salmanids. water levels were to be 
maintained as high as possible without exceed1nJ 5. o feet aoove Earl 

sea level, when pastures begin to flood. An operaticms plan was 
developed by Resource Management Division outlining objectives, 
methods, am responsibilities. 
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water levels were manipulated l:7t' controlled breaching a total of seven 
times fran July 22 through September 18. Flooding of private property 
"'68 prevented. 

Miter Qua11ty Stlxiies 

M:nitorirg "6S conducted to determine if and NleI'l estuarine (embayment 
and sloughs) water quality was a limiting factor for juvenile 
salmonids. Parclneters measured at twelve sites in the north and south 
sloughs and the emtayment included con:ructivity, tenperature, salinity, 
and dissolved oxygen. A vertical profile fran surface to bottom was 
determined for each parameter, at each staticn, four different times 
fran .June 23 to Au:1\l5t 28. Poorest water quality "'68 observed in the 
north slough where temperature and dissolved oxygen levels N?re 
limiting at certain times and depths. In the south slough water 
quality was generally better than in previous years, but temperatures 
N?re elevated early in the SUJmer. In the embayment, neither water 
temperature nor dissolved oxygen "6S limiting. 

The emtayment alternated bebeen a fresh am brackish water system. 
High tides and ocean ove:cwa.sh caused short periods when brackish 
con:titians prevailed. A dense salt water layer renained an the slough 
bottc:ms throughout the sunmer. A salt water layer also existed at 
times an the emtayment bottom, rut its depth varied with tides, ocean 
can:lltians, am nouth configuration. 

Fish MJn1 toring 

This Piv:Jian "'68 directed at dete~ mmiJers and grcwth of juvenile 
salnrnids utilizirg the embayment. 

FJnbayment fish populations were estimated l:7t' seining and marking 
captured fish. The ratio of marked versus unnarlced fish captured two 
days later "'68 utilized in calculating J;qU.].atian estimates. Three 
estimates were made from .June 23 through Au;ust 11. Grcwth was 
m::nitored five times l:7t' seining and measurirg each fish captured from 
June 23 through September 11. Scales were collected from 30 
individuals of each species. 

The major area utilized by juvenile sa lnrmids was the emmyment. Fish 
avoided the saltwater layer cn the embayment bottan and area adjacent 
to the ocean benn durirg periods of overwash, preferril'g water of 10\Er 
salinity. Few fish utilized the sloughs. 

Population estimates and growth for juvenile chinook salnrm and 
steelhea:i trout are shc:lN1 in the followirg table that shc:Ms damstrean 
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migratirg salnnnids foum favorable habitat in the estuary as soon as 
an eni:>ayment began to form. 

Date 

6/22/86 
7/ 9/86 
7/21/86 
8/12/86 
9/11/86 

CHmX>K SAIHJN 
Estinated Fork 

Pqulation Length (mn) 

4,533 
1,215 

2,025 

82.6 
90.9 
94.l 

100.8 
104.4 

STEELHEAD TROUT 
Estimated Fork 

Population Length (DID) 

19,914 
13,289 

25,404 

115.3 
120.8 
107.3 
103.9 
121. 7 

Juvenile salmon growth in the estuary during the summer was 
substantial. Fork length averaged 82. 6 nm on .June 23 and 104. 4 mn on 
September 11. The low number of juvenile chinook salnrm in the 
estuary, as canpared to other years, was probably due to scouring of 
spawning beds by ext?'e!Dely high flCMS that occurred in Redwocd Creek 
and tritutaries in February. 

Patterns of estuarine use by juvenile steelhead trout were similar to 
that of salnrm, That is, N"le:rl habitat was available, steelhead spent 
an extemed period in the estuary. The decrease in calculated average 
fork length of steelhead on .July 21 and August 12 was due to an 
increase in the number of smaller size juveniles entering the 
embayment. 'n1e influx of smaller fish nay have been due to reduced 
up;tream f lCMS and/or elevated stream tenperatures in Redw:xxi Creek and 
tritutaries causirg the fish to DDVe dc:wnstream. 

1986 Cost S\mlerv 

Mmagenent am M:mitoring Activities 

water Level Control ..... . 
Resurvey of Excavated Areas 
water Quality M:m1 toring . . . 
Fish Population ard Growth M:mitoring 

. . • . $1,631 
1,000 

600 
3,300 

Total $6,531 
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SCXJ'll{ SLOUGH INT.AKE S'l'RUC'l'tRE 
PROJECT DESCRIPl'ION 

The proposed culverts are intenied to partially offset the fisheries 
losses resulti.rg fran construction of the U.S. 101 Byt:aSS project. By 
diverting a portion of Redw:xxi Creek's flow tllrcnJdh the former main 
channel of the creek (now the South Slough), sumner rearing habitat for 
juvenile steel.head arxi ch1nook salmon will be inproved (see attached 
dradngs). 

"nlrough an agreement with the National Park Service, the culverts will 
be designed and constructed b<J the Corps of Engineers. The National 
Park Service is responsible for obtainirg necessary penn.1 ts arxi the 
Service will also own and operate the culverts when construction is 
ccmplete. The c:alifornia Department of Tiausportatian is obtaining the 
rights-of-way and is funding the project. 

The culverts will consist of three, eight-foot b<J nine-foot concrete 
boxes with manually operated gates an each culvert. The culverts will 
be apprax.iJIBtely 83 feet long, with a trash screen an the upstream end 
and an apron and rip-rap ~l an the ~tream errl to direct 
disclarge. The culverts will require approxinately 2. 2 acres while 
tanporaiy storage of equipnent arxi naterial will require an aldi tional 
3.8 acres. 

Construction of the culverts will require rem::wal of a portion of the 
existi.rg levee at the upper errl of the South Slough. The existing 
levee material, NU.ch consists of rock and soil, will be sorted on~ite 
and partially reused during construction. Cofferdams will be 
constructed in Reck:xxi Creek arxi the South Slough to prevent backwater 
flooding from interferi.rg with construction. The culverts will be 
l:nilt in place and the levee naterial will be placed on the sides arxi 
over the top of the boxes, and used as fill naterial an the access road 
to the i;:ark's South Operation Center. At the conclusion of the w:>rk, 
the rip rap cmnnel extending fran the culverts to the South Slough, 
will be an obvious charge in the existing levee configuration. 

After the project is canpleted, \teter level managenent activities will 
cantirue at the m::JUth of Reatlood Creek to maintain reari.rg habitat for 
juvenile salmonids while preventing flooding of adjacent private 
property. If necessary, a SIIBll ( 2-3 foot high) , seasonal gravel berm 
will be created in Redw:xxi Creek to divert the low surmer flow into the 
South Slou;;Jh. The berm would be ?.1Shed up usi.rg heavy equi~t in 
early StJmDer and allow:rl to \'6Sh ~ with winter rains. 
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IN lll!PL Y lll!l'l!ll TO: 

W1823 
May 1, 1987 

United States Department of the Interior 
NATIONAL PARK SERVICE 

REDWOOD NATIONAL PARK 

1111 SECOND STREET 
CRESCENT CITY, CAw"FORNIA 9SS31 

Redwood National Park is proposing to resume its estuary mnaganent 
activities at the DDUth of Redw::>od Creek this spring an:i sunmer. As in 
1986, we expect to be cantrolling water levels in the estuaIY to maintain 
Sllnmertime habitat for rearing juvenile salrrrmids while preventiI:g flooding 
of a:ljacent private property. 

In ad:iition to our sunmertime water level management activities, Redw::>od 
National Park is proceeding with implementation of a portion of the 
fisheries mi tigaticm for the U. S. 101 Bypass construction project. As 
outlined in the final envirannental implct statement for the higl"Niy, part 
of the fisheries mitigation will involve construction of culverts through 
the south levee of the RetMood. Creek Flood Control Project to restore treter 
circulation to the South Slou;h at the mouth of Re<H:>od Creek. Construction 
is e>ipected to begin in July. 

In order to help you understand these proposals, we are enclosing a 
description of our Estuarine Management and Research Activities NU.ch were 
carried out in 1986 and a description an:i dr.Mings of the proposed culverts. 

We are scheduliI:g an information meeting in Orick on May 13, 1987 to discuss 
this year's activities. "n1e meeting will be at 7:00 _p.m. at the Re:M::x:>d 
Information Center. 

If you have acy questions regard1rg the project, pleas'e contact Mr. Terry 
Hofstra, Fish and Wildlife Ecologist, ReCMood National Park, 1125 16th 
Street, Arcata, California 95521. Tel~ (707) 822-7611. 

Sincerely, 

Enclosure 


