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INTRODUCTION

.During the year 1966, the Alaska Department of Fish

and Game has become increasingly concerned over the continual
encroachment, development, and changing land uses oﬁ the
‘Mendenhall River tidelandé._ Although the continuéd land disposal
of adjacent upiands has always been a problem and the construction
and ekpansion of the Juneau Municipal Airport has resulted in-
the loss of valuable wetlands, no périod of land development
in this area promisgé to be as destructive to the recreation
" potentials as the preSent-one; Many proposals have recently
been made which could have a combined effect of aestroying one
of the community's most attractive natural reérea£ion areas.

The Juneau tidelands cover an area of around 6,000
acres and p:ovide recreation and natural product values exceeding
150,000 dollars annually. These tidelands are unique in that
they are practically within the confinés of a modern city.
O£her cities have recognized fhe value of maintaining waterfowl
habitat and sanctuaries within the city limits, but probably no
6ther American city has had the opportunity to preserve and offer
hunting\?nd othér outdoor recreation so close to the center of
population. With careful planning Juneau can preserve thié
fecreational asset without interfering with the growth and

development of thelcity.
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.Thé preservation of waterfowl habitat in Juneau 1is
not a conflict between people and wildlife. If the habitét
déteriorateg the birds will go elsewhere, and the net loss
will be only to the many pebple of Juneau who now use the

area. These same people will have to. do without this recreation

.or indulge in expensive travel to enjoy the same £ype of

reéreational activity. This would constitute,en espeqiaily
keen loss to the younger citizens who ha;e derived many hours
of Healthful exercise and recreation on the tide flats.

The tidelands today are used by numerous hunters, bird
watchers, dog owners, flower ?ickers,‘and hikers. As Juneau
grows and becomes more urbanized, the demand for this type of
recreation will increase. The community shouid Be reminded of
similar situations where recreational values or aesthetic
values have forced large cities to reclaim valuable lands for
public parks. In generations ahead a tidelands pa;k in thé
center of Juneau may well be the city's most desirable and
uﬁique feature.

| The Alaska Department of Fish and Game 1is responsible
for the management of Alaska's fish and wildlife and thus is
obligatsd to advise the public and other agencies on matters
pertain{ng to these resources. As the loss of the Juneau wetlands

area would result in the loss of valuable waterfowl habitat and
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related-public recreation, the Department has initiated a

study program for the purpose of providing this professional
advice andlleadership. Because of the importance of‘accessible
flatlands to the community's development, all agencies and
organizations have been contacted and efforts made to‘analyse

the individual and combined effects of all proposed land uses.
The objective of this preliminaryiréﬁort is to present a
recreation evaluation, to present the land useiconflicfs,;tp
suggest alternaté plans, and to propose a system for establishing

a complete area land management plan.
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PLANNING UNIT DESCRIPTION

Location of Area

Thé planning area under study (refer to Figure 1 ,
page 5 ) is located northwest of Juneau, Alaska. The easterly
boundary of the area begins approximately 2-1/2 miles. northwest
of the Juneau City Limits (near Salmon Creek), continuing along

1

the Glacier Highway to form the northerly border of the unit,

‘this line is then joined by the east shoreline of the Mendenhall

Peninsula which constitutes the west boundary, and then crosses

Fritz Cove to the North Douglas Highway ending at Falls Creek.

Access

Access to the area is pfovided by thé Glacier Highway,
the North Douglas Highway, the Fritz Cove Road, and the Juneau
Municipal Airport. Access to the tidelands is presently
restricted to private driveways, or by means of the Juneau
Municipal Airport, to a few public access points, roadside

parking, and by trespass.

Physical Characteristics

Soils
\ _
"Over 6,000 acres of intertidal flats plus several

thousand acres of uplands lie within the planning unit.
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This area %s covered with an overburden_of highly saturated,
.fine silty;soils, largely of glacial origin, overlain with a
thin 1ayeﬂfof organic matter. Much of the tidal flats are
composed $f mixed.silty sands and sandy graveis, largely near

the stream mouths and tidal guts.

Drainages .

[

~ The largest drainage entering and flowing over the
tidal‘flats is the Mendenhall River which.enters Gastineau
Channel west of the Juneau Municipal Airport. Other streams
entering the flats include Salmon Creek, Jordan Creek, Lemon
Creek, Fish Créek, and many small brooks and creeks important
to substantial sport fish populations. These streams also
have contributed the bulk of thé surface soil deposits on

the tidelands and to the basic fertility of the area.

Tides

The Juneau tidelands are subject to daily tidal action
throughout the planning unit; These tideé display a diurnal
inequality typical of the Pacific Ocean; that is, of the two
high tides within any 24-hour period, one wiil_generally exceed

the other by several feet and the same is true of the two low tides.
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The méan t#de range at Juneau is 14.0 feet; however, the
diurnal raﬁge (from mean.higher high water to mean lower low.
water) is‘f6.6 feet. The-extreme tidal range is about 26.5
the exfreme high water elevation is 21.1% feet from

feet, and/

mean lower low water.

Vegetation and Wildlife

i The physical forces and the materials depésited by
these means which contributed‘to the formation of the Juneau
tidelands also endowed the area with a high basic fertility.
Because of this high fertility, productivit& of animal life
is many times greater than the uplands. A rich growth of
algae and plankton provide food for insects, shellfish, and
fish‘fry. These in turnlfurnish food for larger species of
fish, waterfowl, and for other wildlife.

The vegetation is a basic component of the salt marsh
since it forms a protective cover over the séil and prevents
erosion, it furnishes shade and concealment ﬁo birds and small
énimals, and it proVides seeds, leaves, and foots which are
food for migratory birds and other birds. Tidal impoundmenté
are important to small fish that furnish food for birds and mammals.

Even in the winter, when nearby uplands are covered with snow,

the salt flats produce limited amounts of feed. This is usually

T s




in ﬁhe form of algae and planktén which are important foods
for fish, éhellfish, and other tidal creatures.,

The intertidal areas provide spawning, nursery, and
feeding grounds for many species of fish. Many species do
not use the area for spawning or feeding but utilize the

stock of fish which are reared on.the tide flats.

Végetative Description

A noticeable chéracteristic of the Juneau tidelands
is the strikingly uniform distribution and community composition
of the plant cover. This suggests that conditions favoring
the particular stands of vegetation on the flats have been:
fairly uniform; otherwise the vegetative cover would be of a
more mixed composition. The sait marsh plént cover begins at
approximately the 10 to 11 fobt tide level and extends to the
mean higher high tide mark. |

The predominant terrestrial plant cover occurring on

the tidelands are sedges (Carex lynbeyi, C. aguatilis, and C.
spp.). These sedges appear in dense, uniform stands on wet,
saturated soils which are inundated daily. Other plant communities

of significance to the flats and adjacent uplands include the

following: (l) beach rye (Elymus mollis) on sites infrequently




inundated; (2) sedge/spike—rush/fivefinger (Carex spp., Eleocharis

sp., Potentilla sp.) on wet locaticns; (3) sedge/mud/grass

(Carex spp., Deschampsia sp.) on freguently inundated sites;

(4) arrow grass/fivefinger/sedge (Triglochin sp., Potentilla

Sp., Carex spp.) daily inundation; and (5) upland mixed
stands of beach rYe, lupine (LuEinﬁs sp.), fireweed (Epilobium
sp.) and ﬁany other annual forbs.

Few naturally formed tidal ponds are present On.the
flats with the exception of the_tidal maréh to the west of
the Mendenhall River. Theée ponds are.shallow (6-12 inches),

brackish, and support stands of pondweeds (Potomogeton spp.),

mares tail (Hippuris vulgaris), salt wort (Glaux maritima),

widgeon grass (Ruppia sp.), spike rush (Eleocharis spp.).

goose—tongue (Plantago maritima), and several other aquatic
pefenials.

Some of the large man-made ponds in the airport vicinity
support extensive stands of the above aguatics plus several

species of pondweeds, water milfoil (Myriophyllum sp.),

bullrush (Scirpus sp.), and burreed (Spardanium Eﬁ-)- Distri-

bution of the various species depends lafgely on the amount of
tidal flooding of the ponds and the range of salt tolerance of

the vegetation. Nearly all the plants mentioned in this section




have vélue éo wildlife as food. The most important food piants
aie the ponéweeds, widgeon grass, goose—tongﬁg, arrxow grass,
spike rush, and the sedges.
|

Wildlife of the Juneau Tidelands

Of the many kinds of wildlife utilizing the Juneau
tidelands, waterfowl and fish haYe the greates£ influence on
human Fecreation in the area. Waterfowl are attracted to the
tidela%ds throughout the entire year and projected day use of
both ducks and geese exceeds 1,000,000 days (See'Appendix;
Table L, page 34). In other words, if we compressed one year's
use into 30 dafs theﬁe would be over 30,000 duqks and geese
feeding and resting on the tidelands each day for one month.
This use is greater than that of many refuées in-the other states.
Data concerning sport fish numbers and use are not presently
available; however, considering the fact'that the’trout aﬁd
salmon reared in local streams provide over two-thirds of the
freshwater sport fishing in the JUneéu—Douglas area, these fish
populations must be substantial (Sport Fish Division, Alaska
Department of Fish and Game) .

Small birds and mammals are common throughout much of
the intertidalland upland cover. Bird numbers and species

composition vary with the seasons, with the greatest influx of

specles occurring in the spring and fall. Recreation use of

10—
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the tidelands is keyed to these movements and increases
measureably with bird abundance. Fur mammals such as coyotes,
mink, otter, and muskrats are found fairly commonly in the

tidal areas and provide limited recreation.

~11-
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s \ PUBLIC RECREATION EVALUATION

qu study findings suggest that the Juneau tidelands
are highl§ important to many peopie for recreational, economic,
and aesthetic values. The estimated annual economic benefit

of this resource to Juneau and its citizens resulting from

recreational uses of the tidelands exceeds $150,000. Waterfowl
huntfng ranks first in total recreational hours and economic
retufn, with sport fishing and other activities contributing.

the feméinder. No one has yet been able to place dollar signs

on aesthetic values; however, in this sense the existence of

a natural area so close to our state capital deserves recognition
for its value to tourism. Tourists do not come to this state

to see housing developmehts and filledmin swamps. They are
here: to see the things denied them in the populated and highly
developed areas of the other less discerning states. Duplication

of these undesirable conditions does not seem compatible with

the development of an economy keyed to growth of tourism.

Recreational Values of the Waterfowl Resource
. An annual harvest of apprOXimately 6,000 ducks and
geese is taken on the Juneau tidelands by over 750 local waterfowl

hunters. These hunters spend an average of three hours in the

~12-




field for_at least four to five days'during a season of 12
weeks durafion; .Hﬁnter.success is good iﬁ comparison with
'many othgr heavily utilized waterfowl areas. This success

is largely due to the dispersal of hunting pressure over four
major units of the tidelands. These units (1, 3, 4, and 5,

Figure 2 , page 14 compose about one-half of 6,000 acres of

tidelands. However, at present only half of this total acreage

is huntable. Hunting pressures on weekends reduce the total
acres available per hunter to about 12 aéres. This situation
is rarely condusive to quality hunting and on an unmanaged
area Often’becomes.disastrous to hunter success. Any loss

of present usable habitat would crowd hunting populations into

smaller acreages, reduce success, and discourage many prospective

hunters.

Considering the fact that the present hunting population

and the local economy realizes over $125,000 worth of recrea-

tional benefits for practically no investment or management

A

expense, it seems logical to safeguard the existing habitat.

Sport Fisheries and the Juneau Tidelands
Over two-thirds of the sport fish caught in the Juneau-
Douglas area are provided by several streams which flow across

_ the tideflats. This sﬁggests that several thousand fishermen

~13-
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derive recreational benefits from these waters. A conservative

~estimate of the economic value of this fishery to the local
economy would possibly exceed the waterfowl recreation benefit;
however, data concerning these values are not available at this

time.

Aesthetics and Tourism Values

Bird watchers, hikers, flower pickers, and tourists
can, and do, spend many hours on the tidelands. The value
of these forms of recreation or their indirect benefits to the
conmmunity is not possible to measure at present. However, the
knowledge that one—quafter of the attraction for tourists is
the wildlife of the state éuggests that considerable income

is derived indirectly through tourism (Buckley, 1957, p. 23).

~15-




LAND USE CONFIICTS

Channel Dredging

Thé public beﬁefits of a deep watef navigable chanpel
from Fritz Cove to the Gastineau Channel areeasily recognized
because of the heavy water traffic near Juneau and the l5-mile
shortcut ptovided for boats traveling north. Unfortunately,
the channel has been insufficient to handle large boats at
all tides.

During 1959~60.the U. S. Army Corps of Engineers
constructed a navigational channel through the shoal area, but
the project was considered semi-permanent due to the continual
sloughing of the side slopes.

In 1961 a Committee on Tidal Hydraulics reviewed the
shoaling problem and recommended measures which might resolve
the problem. The most promising solution was the isolation
of the navigational channel by means of a continuous dike.

The proposed dike would be open at both ends to allow continual
tidal action north of the dike. 1In response‘to the Committee“é
recommendations, a model of the area was constfucted in 1965

to study the shoaling effects éné effects of vériods dike
locatigks. The "Status Report on the Gastineau.Channel Model

Study" is included in the appendix section (page 35).

-16—
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Construction of the dike (Figure 2, Status Report)
would, of course, cover a considerable amount of valuable
waterfowl habitat. If the dike were stabilized by seeding,
tidal action was not seriously altered north of the dike,
the dike was situated as close to the channel as possible,
and accéss-was provided to the dike, tidelands adjacent to
the dike could possibly be developed to produce more accessible
waterfowl hunting. If, however; tidal .action is delayed and/or
large sediment deposit areas are constructed, the wetland
vegetation changes and land surface alterations would most

likely make the affected area completely unproductive and

unusable in a total management plan.

Airport Expansion

The present Juneau Municipal Ailrport and adjacent
facilities already cover a considerable portion of the tide-~
lands and as the air traffic to the area increases, the
airport will undoubtedly expahd further. Propef land planning
would minimize future.expansion costs and also make the :

,préject compatible withlsurrounding land use.

JFurther airport expansion and other land development

in the area must take into consideration the problem of

bird-aircraft hazards. Fortunateiy, the Juneau airport has

Hl']_




experienced little problem in this regard. Proper planning
concerned with the location of dump areas will alleviate the
greatest problem of sea gull concentrations near the approach
and departure zones and similar consideration must be given to

minimizing waterfowl movement across and within these areas.

Highway Construction

1]

The newly proposed highway from Norway Point to the Airport
will.undoubtedly provide quicker, safer, and more efficient
ser&ice for the community. As in the planning of other highways,
however, due considefation should be given not only to construc-
tion costs, but to adjacent future land development, aesthetics,
recrea?ion, wildlife, and many other socialICOStS. Tﬁe willing-
ness of our present SOcieﬁy to pay additional costs for rgcreation
and aesthetics‘is illustrated_by the "Highway Beautification -
Programs," federal mitigation and enhancehent-projecté, and
special consideration to these natural resources in planning.

The obligation of Fedéral Aid projects to fish and wildlife
considerations was clearly stated in an Instfuctional Memofandwn_
21-5-63 of June 12,;1963, issued by the Bureau of Public Roads,

U. S. Départment of Commerce (Appendix, page 54). Attention

N,
N,

is particularly focused on the two paragraphs reading as follows:

18-




"The highway agencies must realize that fish and game

are a natural resource belonging to all the people of the

country and the preservation of their habitat must be taken into

consideration along with other values of public interest to
arrive at determinatiﬁns which are economical fo; all public
interests. Public Roads supports that every effort should be
made in the plénning, design, and construction of highway
projects that cause a minimum of disturbance to and reasoﬁable
preservation of the nation's wildlife and related natural
resources."

"Thé Secretary, in exercising his authority to approve
projects pursuant to Section 106 of Title 23, United States
Code, thereby obligating the Federal Government for the -
payment of its proportional contribution thereto, will take

into account the effects of the proposed construction upon fish

and wildlife, and the necessary measures to be incbrporated into

ﬁhe project to provide for the protection of these resources."
In the reconnaissance report for the new ﬁorway Point;
Airport Road Highway, three alternative routes were presented.
Two routes cr combinations of each were indicated . as preferred
.(Figure\ 3). Although the prqposed route from Norway Point

to Vanderbilt Hill would seriously affect valuable tidelands,

the greatest detrimental effects on the total waterfowl management
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program would occur with the selection of the outer (red)
route. The route would not only cover valuable wetlands, but
would limit access in the areas, cause tidal lags, and result
in the eventual loss of the entire tidelands and uplands
north of the highway. The inner route would, héwever, involve
“a difference of only $42,983.53 in construction costs (stevens
1965) and would not result in the loss of all the tidelanas
and uplands and their recreation potentials east of the air?ort.
The related importance of this area to the total planning unit
will be discussed in a later section.

Much of the fill required for the project will be
taken from the tidal flats which could also affect the aesthetic
value; waterfowl production, andvthe.recreatioh potenﬁial of
the area. Borrow pit location and design could, howevér, prove
to be beneficial if consideration is giveﬁ to other land uses,.
This will also be discussed in greater detail in a folloWing

section.

Other Problems

The present Greater Juneau Borough zoning of the area
within the planning unit is not generally compatible with long-
range recreational land planniﬁg and especiall y those related to

waterfowl. The present Agriculture-Forestry, Residential, and

-27 -
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http:42,983.53

Commercial zonings allow for further development and eventual
reduction in tidelands and uplands considered essential for
waterfowl management. Special land use permits have also been

issued which allow further destruction of the area.

-22-
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PROJECTIONS AND PLANNTING

There are two courses of action that can be
taken‘concerning land use of the Juneau wetlands and
adjacént uplands: (1) the present deterioration and con-
strictionof the area can continue with eventual loss of

|

the r?creation; or'(2) the recreation potential can be enhanced
and déveloped'to provide increasing recreﬁtional opportunities
for the growing community. With respect to the second
alternative, several things should be considered.

Present land uses such as channel dredgiﬁg, diking,
highway construction, and airport expansion will all result
in a restriction in size of the area. Any loss in the
existing wetlands will correspondingly decrease the
recreational potential. For land planning and a detailed
land management plan, it is essential that the present
proposed contiguous laﬁd unit be considered minimal in
size. This is especially true because at present it is

impossible to tell at what point development and enhancement

projects will be unable to maintain it as a waterfowl recreation

area.

The greatest public recreational use of this area

is presently associated with the value to migratory waterfowl.
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If it isgin the best interest of the public to maintain

this reéreation, the only reasonable approach is to design

a long range land management plan which will provide the

max imum recreation benefits possible with what existing lands
areiavailable.

'} Thé constructién of a waterfowl orientated land
man%gement plan involves many intricate details. Before the
éctdal commitment of funds can be made for area development
and enhancement, the tidelands and uplands areasmust be
secured with maximum guarantees that they will be dedicated

for this purpose.

studies must be initiated to determine precisely

what uplands must be purchased, how each section of land

should be developed to enhance the presént recreational
benefits and what developments are most compatible with

other land uses in the area.

Tidelands

The most essential land area in this planning unit
is the tidelands. The entire waterfowl management plan will
depend on the size and condition of this area for the folléwing
reasons: . (1) the proposed improved produétion will depend on

the nesting areas available; (2) the degree of control of bird

—24--




b
movement within the airport approach and departure zones will
depend on the number and size of outer dévelopment areas;
and (35 pla?s to provide longer and better waterfowl hunting
will depend‘on the size and attractiveness of the area to
waterfowl, the area available for dispersing hunters, and the
size ané selection of feeding and resting sites. 1In order
that ma%imum considerations and guarantees are provided the
tidelanés, the Alaska Department of Fish and Game entered
 on November 10, 1966 a request for an "Inter-Agency Land
Management Transfer" of all the tidelands within the unit

(refer to Appendix, page 57).

Purchaging

Once positive guarantees are obtained concerning
tideland control, the practicality of purchasing key.upiands
for development and management purposes can be studied. This
would, of course, be necessary for any complete area waterfowl
management plan. |

The purchasing of lands for the protection andlmanagement
of waterfowl could be funded through two Federal projects: (1)
Wetlands Acquisition Funds provided by Duck Stamp money: and
(2) Pittman-Robertson Federal Aid in Wildlife Restoration

matching monies. The former would be preferable in that

-25-
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100 percent of the money would be furnished by the Federal
Government.. The P. R. funds, on the other hand, are matched
on a 75 pércent Federal - 25 percent State basis and the State
portion would have to be appropriated by the State Legislature.
Should the purchasing not qualify under a Wetlands Acquilsition
program, a proposal fof State matching monies would be sub-

mitted to the Governor for consideration in his budget.

Development and Enhancement

At present the Juneau tidelands are being heavily
utilized for waterfowl hunting. Hunting préssures méy soon
excead the limits of space necessary to provide gquality
_waterfowl hunting. Moreover, the number of watérfowl available
to hunters is likewise limited due to space , food, and other
requirements. Local productioﬁ of waterfowl is poor due to
the lack of sufficient stable impoundments and suitable food
for young ducks. .All these pfoblems can be resolved, but ohly
through an intensive program_of development and enhancement.
This program would depend 6n.acquisition of the tidelands and
purchase of several ﬁpland sites. Once the management control
of these areas is in the hands of wildlife managewent orientated

agencies, developmental projects could be initiated.




Many years of waterfowl and game management experience
have demonstrated thét in order to satisfy all the daily and
‘annual requirements of wildlife one must provide a mixture of
habitat types and water areas. This concept is especially
true in the case of waterfowl. A large contiguoué area of tide-
land interspersed-with several highly developed and managed
units would serve this purpose admirably. Field studies cénducted
'by.Federal and State game biologists have suggested that there
are several key areas necessary for a management unit. These
are portions‘of areas 1, 3, 4, and 5 as shown in Figure 2 ,

page 1l4.

Access
| A major problem related to waterfowl management will be

the establishment of proper access corridors for public use.’
The necessary dispersal of hunting pressure over the entire
area will be directly related not only to the availability of
birds, but the parking areas provided and the acgessibility
of hunting afeas. |

At present, access to the tidelands is restricted due
to private ownership of the uplands and limited routes to the
tidelaqdé. A few access points are now available from the

‘Mendenhall Peninsula (Fritz Cove Road), near the Airport
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(limiéed pa&king), from the Glacier Highway (roadside parking)
and the Nogth Douglas Highway (roadside parking). Because

of the ant%cipated waterfowl use due to development projects
and related hunter use increaseg, these access facilities and
routes will be highly inadegquate. Undoubtedly, monies will

have ﬁo be spent for leasing and purchasing parking areas

'

and access corridors.

Types\of Development

Developmental projects will be geafed to satisfy the
following objectives: (1) to disperse hunting pressure over a
much broader area; (2) to provide more nesting habitat; (3)
to create more attractive feedihg and resting areas for migrant
wateerwl away from airport approach and departure zones; and.
(4) to protect resident spbrt fish stocks. Dispersal of
hunting pressure is possible through development of adequate

access routes, providing a well-dispersed supply of birds

(objective 3), and if necessary, management of hunting pressure.

Y TR S o S e
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A major goal, however, is to avoid any semblance of artificiality
when attaining this goal. Waterfowl production may be increased
by creation of many small impoundments to supplement the present
shortage of brood habitat. These impoundments can be created

by several methods: (1) low dams across tidal guts equipped

P e
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with pﬁoper tidal gates, and (2) digging of small, shallow
ponds By ﬁulldozer or dragline. Local plants of high
Waterfowl value will be introduced in the ponds for food and
cover. A system of brood ponds and some deep larger ponds

as provided by planned placement of borrow pits is con-~
sidered sufficient to attract ahd hold migrants in each
waterfowl management unit. Placeﬁent of these units will be
in the best interests of hunter ;onvenience and fof dispersal
of birds away from the Juneau Municipal Airport approach and
departure corridors. Several closed areas near highway |
systems are contemplated in the developmeﬁtal planning. At
least one of these areas could be suitable for roadside viewing

of ducks and geese.

Projections of Use Demands and Management Benefits

In this growing community we expect hunter use of the
tidelands will double in the next ten-year period. This
increase would be especially noticeabie-if accompanied by a
 successful habitat enhapcement problem, Planning of the manage-
ment units will be based on satisfying the demands of a much
larger hunting population. |

The present production of waterfowl on the Juneau tide-

N

lands is nearly negligible. However, a sound management plan
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could increase this production many times. Such production
would in turn increase the harvestable portibn of birds and
'add'to thg overall value of tﬁe planning unit,

Creation of more and better quality habitat will no
doubt increase the attractiveness of the tidelands to migrant
- waterfowl. Abundant food and cover will hold these birds for

longer periods, thus providing more hunting opportunities.

Other Recreation Potentials

As it has been pointed out, the primary recreational use

within the planning unit has been related to Waterfowl,although'

sport fishing plays a major role as well as bird watching, pho-

tography and hiking. The dedication of this area to these

primary uses does not mean that other recreational possibilities

do not exist. Because of the increasing community population
and the associated demand for diversified outdoor recreation,
it seems feasible to study the possibilities of developing
other compatible recreational uses.

'-Many matching Federal funds are available for communify
piénning of which recreation is a brimary-cbnsideration. In
addition,.the Alaska Department of Natural Resources is staffed
with pgpsbnnel gualified in public recreation plahning. A
.combined effort of all agencies concerned could ﬁndoubtgdly

create additional public benefits in outdoor recreation.
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/ . RECOMMENDATIONS

That the management responsibilities for the Juneau tidelands

be transferred to the Alaska Department of Fish and Game

by means of an "Inter-~Agency Land Management Transfer."

That studies be initiated by the U. S. Fish and Wildlife
Service and Alaska Department of Fish and Game to determine
exactly what waterfowl ﬁabitat development projects are mosk
feasible and what uplands will be reqguired.

That the Greater Juneau Borough.and the Aiaska Department

of Natural Resources initiate studies désigned to determine

other recreational needs of the community and the compatible

recreational opportunities that exist within this planﬁing

unit. Many Federal matching funds are available for these

types of studies.

‘That the Juneau Municipal Airport expansion plans be

considered and incorporated in a long range waterfowl

habitat management plan.

That studies be initiated by the Alaska Department of Fish

and Game, the U. 8. Fish and Wildlife Service and the
Federal Aviation Agency to determine how the area can be -
developed and by which methods to assure that bird-aircraft

problems will be kept at a minimum,

—~3] -
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10.

11.

12.

That the proposed U. 8. Army Corps of.Engineers' Gastineau

Channel dike be situated as close tolthe channel as péssible,

and that the dike be stabilized and seeded.

That no complete or.partial blockage of the flats to normal

tidal action be allowed.

That the northern highway route from Vanderbilt Hill to the Airport

road be selected for construction.

That the selection and design of borrow pits on the Mendenhall

Flats be blanned and coordinated with the waterfowl management
plan.

That selected pull-outs and access corridors be established
for publié use.

That Federal funds be utilized.for-purchasing of key upland
areas determined'by the studies as being éssential in a
recreation management plan.

That the Greater Juneau Borough create and establish a‘Public

Recreation zoning for the unit.

-32-
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taple 1. NUMBER OF DAY USE BY WATERFOWL; MENDENEALL FLATS &/

"Species - Jan,  Teb, March A.pr_il May June  July  Aug. _Sept. Oct.  Nov, Deé‘. TOTAL
“Swan o : 7,500 3,500 £11,000
Ganada geose 7,500 7,500 7,500 7,500 1,000 1,000 1,000 7,500 1,000 1,000 1,000 3,500 47,000

Snow geese , 0 10
W.F. gecse : : 30 . . : _ 30
Total gcese - ' ' ' : v - 47,040
Mallard 15,500 15,500 15,500 15,500 30,000 3,000 3,000 5,000 1C,000 16,500 15,500 15,500 300,000
Pintail ' 30,000 1,000 10,000 10,000 ' 51,000
Widgeon 115,000 ~ 1,000 1,000 10,000 27,000
Shovcler : 1,000 500 500 2,000 S 4,000
Teal , 15,000 ' 15,000 15,000 30,000 15,000 . _%0,000
Total dabblers : . 472,000

1
f;ri Scaup 3,000 3,000 3,000 3,000 10,000 1,000 1,000 1,000 3,000 3,000 3,000 3,000 37,000
. Canvasbhack ' 200 200 - 400
Ringneck 50 100 150
Coldencye 12,000 12,000 12,000 12,000 25,000 6,000 6,000 6,000 12,000 12,000 12,000 12,000  13%,00C
Buiflchead 3,000 3,000 3,000 3,000 6,000 1,000 1,000 1,000 3,000 3,000 3,000 3,000 33,000
Scoter 271000 27,000 27,000 27,000 40,000 10,000 10,000 10,000 40,000 27,000 27,000 27,000 . 229..999

Total divers 68,000 68,000 68,000 68,000 173,290 22,000 22,000 48,000 85,800 122,000 66,500 64,006 508,550

Merganser 300 300 300 3,000 300 300 300 300 3,000 3.,000 300 300 11,700

GRAND TOTAL 68,300 68,300 68.,300 71,000 173,530 22,300 22,300 48,300 98,800 125,000 66,800 67,000 1,060,290

1/ pata supplied by U. S. Bureau of Sport Picheries and Wildiife, Juneau, Alaska’
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STATUS REPORT ON THE CGASTINZAU CHANNEL MODZL STUDY

by

2
Vicksburg, Mississippl

ABSTRACT

The/paper describes the testing program currenfly unaderway
(August 1966) at the U. S. Army Engincer Waterways Experiment Station
concerning improvewment of the navieation channel in Gastineau Channel,_
Alaska. At the present time, hydrzulic adjusiment and verificétion of
the model have been cémpleted_and the shoaling vérification of the model
is underway.

fhe paper also describes the purpose of the model stud&, the existing
prototype conditions, the model and its appurténances,-model testing

procedures, and the proposad testing program.
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" STATUS REPORT ON THE GASTINEAU CHANNEL MODEL STUDY

The Prototype

Gastineau Channel (fig. 1) is a narrow strait about 16 miles long
i . '
separating Douglas Island from the mainland of southeastern Alaska. It

connects Stephens Passage on the east with Fritz Cove on the west. Juneau,

.Alaska} is located on the mainland side of the channel at about its mid-

“ .

point, | East of Juneau the channel is fairly yniform with the width varying

from 4,000 ft to 6,000 ft. A naturally deep channel, with controlling

depth of about =45 ft mllw, exists in this portion of Gastineau Channel,

West of Junéaulthe width varies from about 2,000 ft near Juneau to about
10,000 ft near the western end of the channel.

The channel is éubject to tidal action at both ends, The tides display
a diurnal inequality typical of the Pacific Ocean, The mean tide range at
Juneau is 14.0 ft; however, the diurnal range (from mean higher high water

to mean lower low water) is 16.6 ft, The extreme tidal range 1is about

. 26,5 ft;- and the extreme high water elevation is +21.1 £t mllw,

There are several freshwater streams entering the channelj The iérgest
of.these is the Mendenhall River, which ente;s the channel at.its extreme
western end near the Juneau Airport. The mean and maximum discharges of
this stream are 1,100 cfs and 10,000 cfs, respectively. Other stréams'

. o .

entering the system include Sheep Creek, Gold Creek, Salmon'Creek, and

lL.omon Creek.
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/ ’ History of the Navjgation Project

The western 5.5 miles of the channel has been described as a glant

“shoal with a general elevation of +10 to +15 ft mllw. The shoal 1is

roughly centered on the meeting point of the tides which enter the
opposite endg of the channel, Sincg_the:tides are very closely equal
in range and phase, tidal velocities in this area are almost zero., It
is, therofore,'not-éurprising that sediments carried into the area by

tributary streams are not moved out of the shoal area, The shoal consists

- primarily of glacial till with the surface layers being mainly fine to

coarse sands covered by a thin layer of organic muck.

Gastineau Channel provides a 15 mile shortcut for boats fraveling
north from Juneau. However, in the past the controlling depth across the
shoal area was about +15 £t mllw, so that it could only be navigated by
'small boats and only at high tide. In 1945, Congress authorized construc-
tion of a navigation channel through the shoal area of the channel with a
bottom width of 75 ft, a depth of 0 ft mllw, and 1 on B_Sideslopeé. The
project was actually constructed during 1959-60 to a depth of -4 ft mllw,
inclﬁding 2 ft of overdepth dredging and 2 ft of advance maintenance
dredging.

Subsequent to construction of the navigation channel, rapid shoaling

‘within the limits of the project has occurred. The primary reasons for

this rapid shoaling appear to be twofold. First, it has been determined
that, under the influence of tidal action, the natural sideslopss are from

1 on 6 to 1l on 10, rather than 1 on 3 as constructed, Therefore, extensive

w37
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sloughing of the sideslopes was ecxperienced during the first year
subsequent to construction of the project. Second, the navigation
channel prqdﬁccd a dredge cut which was as much as 15 ft below the
surrounding tidal flats, thus creating a drainage canal fér the tidal
flots. This situation increased the hydraulic gradients of the natural’
channels across the shoal area, thus producing higher velocities which

are capable of mdving large quantities of sediment into the canal., The

result of this is especially evident at the mouths of the tributary

streams gnd sloughs entering the navigation channel, Due primarily to
the fag; that no dredges are available in Alaska, no maintenance dredging
has been undertaken,

The Juneau Airport and seaplanc basin are located on the edge of the

tidai_flats north_of the navigation channel. When the navigation channel

_was first dredged, there was a sizable breach in the east end of the

secaplane basin dike. Under this condition, almost the entire volume of
the seaplane basin drained into Jordan Creek during ebb kide phases,
resulting in the flushing of large amounts of sediment out of Jordan Creek
into the navigation channel. The breach in the dike was subsequently_
Tepaired, and it appears that névigation channel shoaling in the vicinity
of Jordan Creek has been significantly reduced.

Purpose of the Model Study

In June 1961, the U, 8, Army Engineer District, Alaska, requested that

the Corps of Engineers, Committee on Tidal Hydraulics review the shéaling

problem and recommend measures which might resolve the problem. At that time

—38—

[T

PRS-

C e
v e o e 3,




i

|
|

fhe Commit{;G rocommended that moro extensive field surQeys be made in
order to study the problem in more detail and ﬁade several generalized
recommondat;oné for reducing channel shonling.

In Jung 1962, the Alaska District again requested that the Committee
revioew the Gastineau Channel problem. With the mord detailed‘information
the Alaska District was able to furnish at that time, the Committee
published a report éntifled "Navigation Project in Gastineau Channel,
Alaska" which listed several specific alternate solutions to the problem
as follows: (a) redredge the channal pariodically, (b) reduce velocities
over the shoal sreas with dikes or by reshuping natural contours,

(¢) localize scouring velocities to paved or enrocked areas so that no bed
movemant.nccurs, (d) conétruct settling basins to trap the sediments,

(e) divert tributary streams and sloughs away from the navigation channel,
and (f) isolate the navigation channel from the tidai flatsr

0f these possible solutions; the Committee recommended isolation of
the navigation channel by means of a continuous dike as being the only one
giving promise of a permanent improvement. The dike proposed by the
Committoe (fig. 2) would be open at both ends in order to preserve the
tidal conditions north of the dike. It is probable that‘rather sizable
volumes of scdiment will be qarried out of the tide flats past the ends of
the dike; howaver, due to thé‘abrupt termination of the shoal at both ends,

it is not believéd that the sediments will be transported around the ends
\. \\ .

of the dike and into the navigation channal. Much of the material required

for construction of the diko would loziezlly boe obtained by deepening and

widening the navigation channoel. This would lead to increased navigation

30~
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an enlarged channel.

-

4

benefits frou the project and satisty recuests of local interests for

It was felt that an additional benelit, which

might be realized from this plan, was the reclanation of land for future

development, Several alternate dike alignments are also presenteod in

fig., 2.

The Committec further recommended that a hydraulic model study of

the problem be undertaken with the following purposes: (a) to study the

present current patterns over the shoal area as a guilde to laying out

fmprovement works; (b)) to determine the veloclties associated with any

proposecd dike construction, weir construction, or channel diversion; and

(c) to study dike closure proccdures in the event that a land reclamation

project is considered in the improvement program,

The Model

Description
The Gastineau Channel model was construcie

Waterways Experiment Station in 1965. The nodel reproduces about seven

miles of Gastineau Channel from Fritz Cove to about one mile north of

Juneau, Alaska”(fig. 3). Each end of the model terminates in a headbay

of suitable area and depth for {nstallation and operation of a tide

generator,
The model is constructed to linear scale ratilos, model to prototyps,

of ix?OO horizontally and 1:100 vertically., From these basic ratios the

following scale relations were computed according to the Froudian

0
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relations: ;6locity, 1:10; time, 1:50; cischarge, 1:500, C00; volume,
1:25,000;000; apd slope,'}:ﬁ.-

| Thé model is approximately 95 ft loag, covers an_areu-of about
l,éooisélfi,iénd is of fixed-bed construééion. The navigation channel

{s molded in removable blocks so that desired alteratlons can readily be

made if {1t is necessary to investigate changes in channel dimensions.

i

Aﬁpurtenanqgg

The model is eduipped with the neéessary appurtenapceé to reproduce
and measﬁré,ail poartinent phenomena, such as tidal elevatiéns, current
velbcitieé,rfreshwa£er iﬁflow,'dispersion characteristics, and shoaiiné
diétfibution;:.Apparatus gsed in connection with the reproduction and
measurément of thesc phenomena includo two primary tide generators and-
-recorders, tide gages, current velocity meters, freshwater inflow measuring
weirs, skimning and measuring weirs, dye injectioﬁ and measurement'equib;‘
Imont, and shoaling injection and recovery apparatus.

Prototype Data

?rototype data collected for verification of the model included?
(a) éontinuously recorded tidal elevations at éour locations (fig. 3);-
(b) current velocity, current directién, and salinlty observétiéns at
three deéths on each of four statlons in the navigation‘channel (fig. 3);
(c)'hydrOgraphs of freshwater tributaries in the problem area; and
(d) hydrographic and £0pographic surveys., The field data for items 3;

b, and ¢ wé?o gathered in September 1965 by the Juneau, Alaska, office of

the U, 5. Goological Survey. These prototype data were obtained over a

4]




two-weak period during which the tides varled from spring tides to
é}ightlyFless-than—mcan tides., Freshwater inilows during the metéring
period were somewhat higher than the average annual hiéh discharge.
Prototype salinity data were reviewed, and it was determined that
théra was no appr-ocinble salinity gradient, surface to bottom, during
the flood phase of the tide., Juving the later stages of the ebb tide,
surface salinities are considerably lower than bottom Salinities in the
navigation channel, During these stages of the ebb tide, almost the
“entire %}dal prism of the area is confined to the navigatioﬁ channel.
Since Tresh water from tributary streams cnters the navigation chénnel,
and since current velocities are not sufficient to create appreciable

vertical mixing, it is not surprising that this -salinity gradient exists

during the ebb flows. It is belicved that the density effects resulting

from vertical salinity differences are not significant to hydraulic or
shoaling phenomcna in the problem area.

Verification of the Model

The accurate reproduction of hydraulic, salinity, and shoaling

phenomena in an estuary model is an important phase in the preparatidn of

the model for its ultimate use in évaluating‘the effects of proposed

i\

improvement works. In this instance, 1t was docided.that salinity effects
played an insignificant role in the shoaling problem; therefore, salinity

was not reproduced in this model. Verlficatlon of hydraulic phenomena for

one spring tide and one mean tide required a series of elaborate tests

extending over a. period of four months, Shoaling verification of the model

had been underway for about two months at the time this paper was prepayed,
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It should be emphasized that the worth of any model study is wholly

dependent upon the proven ability of the model to produce wiih a reason-
able degree of jccuracy the results which can be expected to occur in the

1

prototype under| given conditions, It is essential, therefore, before any
o '

model tests are underiaken of proposed improvement plans, that the

required similitude first be established between the model and prototype

|
and that all scale relapionships between the two be determlined,

Hydraulic‘Verification

The ﬁirst step in the hydraulic verification of the model involved
reprpduction of the prototype tidal phenomena throughout tﬁc model, bf
means of adjuéfing the tide generators and metal rouzhness strips in the
model. The second step in the hydraulic verification involved repro-
duction of prototype current veloci{ies. Since the tidal flats are exposed
throughout the major portion of the tildal cycle,.current velbcities were
measurad only in the navigation chanﬁol. During thils step of the modei
verification, it was necessary to insure that model velocities from surface
to bottom at the four metering stations were in'agreement with those
observed in the prototype. This was accomplished by making minor adjust-
ments to the model roughness,

Shoaling Verification

The model shoaling verification involves the reproduction of the
prototype shoaling distribution pattern throughout the length of the
dredged navigation channel. Unfortunately, the only data available'consist

of three sets of 16 cross sections across the channel surveyed immediately

)
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after éomplet&on of dredging (19G0) and also in 1961 and 1962, and one
! .

'comprehensivé hydrographic survey of the area m§de in 1963. The volume

Qf shoaling‘Within the navigation channel between cross sections was

determined on an eﬁdnarea basis and converted to a percent of the total

shoaling in the channel in order to determine the shoaling distribution

pattcrﬁ.

Tﬂe basic objective of the model shoaling verification is to
idcntiﬁy a synthotié sediment which will move and deposit under the
influence of the model forces in the same manner that natural sedimehté
move and deposit under the influence of natural forces., In the process

of identifying a suitable sediment for use in ihe model, there are a

great number of variables involved and each must be resolved by trial

and error in the model, A list of the most significant variables includes:

(a) shape, sizo, gradation, and specific gravity of the artificial sediment;

(b) method, location, duration, and quantity of artificial_sediment-injec—
tidn; (¢) rate of freshwater discharge; (d) magnitude of éide; (e) length
of model operation; and (f) readjustment of model roughness, Model water
temperature must be closely monitored, since similar shoaling tests run
with different water temperatures often give-significantly different
results,

Current Status of Model Study

The initial phase of the model testing program was the determination

\
1

of the dispersion characteristics of the freshwater flows of Mendenhall

River and Lemon Creek., This was accomplished by introducing dye with the
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discharze of each stream and observing 3ts spread throughout the model
for soveral tidzl cycles. In this manner it was possible to determine
the sreas affected by any suspenced sediments carried by these streams,

Dye difiusion patterns were recorded photographically at times of high-

and low-water slacks for conditions of mean and high freshwater discharges.

" These tests indicated that only a very small portion of the Mendenhall

I
River discharge cventually makes its way into the navigation channel. On

the other hand, the Lemon Creek discharge rapidly dispersed throughout
the entire length of the navigation channol, |

As mentionad previously, shoaling verificotion of the model was in
progress at the time this paper was being prepared (August 1966)1 At that
time it appeared that a successiul reproduction ¢f the prototype sheoaling
distribution pattern could be accomplished. Fig. 4 shows the navigation
channel alignment and the location of the cross sections which wefe used
for computi#g the shoaling rate, while fig. 5 shows the prototype shoaling
distribution pattern for the period 1681-1963, By 1961 the sideslopes of
the navigation channel had become relatively stable, so that thé shoaling
represented in fig, 5 includes only a minor amount of side sloughing. For
the purpose of {he model shoaling verification,tthe navigation channel 1in
the model was nolded to coniorm to 1881 conditions,

Discussion of Prototype Shoaling

Examination of the avallable shoaling data indicates that heavy
K \\
shoaling occurred during the first year after dredging (1960-1961) at

four locations (I{ig. 4) as follows:
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/ (a) S$ta 20 - This shoaling near the eastern end of the
channel is believed to have been causéd by severe side sloughing.

(bj Sta 76;96 - Switzer and Ienon Creeks enter the channel
in this reach, Scvere erosion {not sloughing) of the Sidesiop@s was
observed in this area. The heaviest shoaling was observed in the
northerly portion of the channel, with the deep water in the channel

shifting south,

(c) Sta 152-188 - Jordan Creek enters the channel in this
reach, Severe erosion and slouzhing of the sideslopos were observed.

The breach in the seaplane basin dike at the Juneau Airport accentuated
this shoaling, and a tidal slough entering the channel from the south
between sta 152 and sta 172 may have increased shoaling at the eastern
end of this veach.

(d) Sta 234-248 - Several tidzl sloughs enter the channel in
this reach. Severe sloughing and evosion of the sideslopes were observed.
The dredge spoil disposal areas in this area wera éloser to the channél
than for the rest of the project; therefore, it ;s possible that this
shoaling was accentuated by the raturn of dredgéd material to the channel.

Subscquent to 1961, the shozling pattern has changed to the folloging:

(a) Sta 20 - Very light shozling, probably attributable to

stabilization of the sidesiOpes. |

. (b) Sta 76~96 - Very 1lignt shoaling in the vicinity of the
O\
main freshwater inflow (sta 94). \loderate to heavy shoaling shiftinﬁ as

o

far east as sta 40 and as far west as sta 10
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(c) S8%ta 152-188 - Very 1izht shoaling in the vicinlty of

the mouth of Jordan Creek (sta 130), “he broach in the seaplane dike

was repaired in November 1962, thus reducing the shoaling rate in this

area., Heavy shoaling as far east as sta '152 and as far west as sta 234,

Erosion of sideslopes still occurring, but not sloughing.

Following complétion of the model shoaling verification, the naviga-
tion channel in the model will be convertad to ths original design channql,
and a shoalinz base test will 3o run usinz exacily the same technique
develonad for the shoaling verification., In this manner it will be possible

to determine the shoalinz rate {in the design navigation channel without the

neasuraments of tidal elevations and

(o)

effects of side sloughing. Detaile
current velocities and photographs of surface and boitom current patterns
will be made throughout the model to establish in detail the hydrauilic
regimen under existinz conditions. Proposed improvement plans will then be
installed in the model and tested., TFor each plan tested, the hydraulic
regimen and shoaling distribution patiern wlll be determined, The eifects
of these plans wi;l then be determined by comnparing the results of these
tests with the test resulls fdr existing concitilons,

1

Conclugainy Remnazirks

\.\ _ i

Since the present state of knowlodze in the

field of tidal hydraulics
has not developzd to the point wheore complex problems involving scdimenta-

tion can be solved analytically, the mydravlic model is a very valuable
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tool for the design engincer. It is not capable, however, of providing

a1l the cuantitative information necessary for the design of major

projects and is, therefore, not suggested as a substitute for analytical

design or the collection and anz2lysis of field data. In the hands of
experienced laboratory personnel who are thoroughly familisr with the
capabilities and limitations of hydraulic wmodels, the cost and effort

i{nvested in the model studyare usually rpeturned with dividends in terms

of lower costs and improved performance of the project in the field. The

model may indicate that the best desizgn will have either a lower or higher

cost of construction than that of the proposed design; however, savings

should result from improved efficiency of the design and lower mailntenance

costs.
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U.S. DEPARTMENT OF COMMERCE o c
P o BUREAU OF PUBLIC ROADS P 0
v p Washington 25, D.C. v p

Y Y
June 12, 1963

INSTRUCTIONAL MEMORANDUM 21-5-63

32-01
SUBJECT: Coordination of public interests of highway improvenents
with those of fish and wildlife resources '

The information received in reply to our memorandum of Januaxy 17, 1963,
to regional engineers revealed a degree of coordination between the State
highway departments and the state fish and gane departments ranging from
formal agreements establishing close jiaison in the planning, location,
and design stages of highway projects to relatively nonexistent communi-
cation between the agencies. -

Several State highway departments have formal agreements with the State
fish and game departments which among other things provide that proposed
highway construction projects will be reviewed by the conservation agency
for possible effects on fish and game resources, and establish and
encourage close liaison between the field offices of both departments.

The highway agencies must realize that fish and game are a natural
resource belonging to all the people of the country and the presexrvation
of their habitat must be taken into consideration along with othexr values
of public interest to arrive at determinations which are economical for
all public interests. Public Roads supports that every effort should be
made in the planning, design, and construction of highway projects that
cause a minimam of disturbance to and reasonable preservation'of the
nation's wildlife and related natural resources.

Under existing statutes, the Sccrelary, before approving Federal-Aid
projects submitted to him in accord with Section 106 of Title 23,

United States Code, is required by Section 109 to consider the particularx
needs of each locality affected by the project. These needs may include
the preservation of the fish and wildlife resources of the State or area
through which a Federal-aid highway is planned for construction. 1In

order that the Secretary may properly discharge his duties in this regard
he should receive proper assurances from each State highway department
submitting projects for approval thal it has had sufficient opportunity
to study the needs of the locality in terms of the prescrvation ©1 pro-
tection of fish and wildlife; that such neads have been_evalﬁated and con-
sidered in locating and designing the particulay highway project, and that
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all feasible measures will be taken to avoid damage to fish and wildlife
and their natural habitats in the construction of the project. N

To accomplish this purpose, the State highway department of every State
shall adopt, in a timely manner, a procedure to be followed in the locat-
ing, planning, design, and construction of Federal-aid highway projects

. 50 as to afford protection of fish and wildlife resources. This procedure
shall contain provision for suitable coordination between the activities

of the State highway department and the activities of the appropriate

State agency charged with the responsibility for the conservation of fish
and wildlife. To accomplish the desired coordination, this procedure, as

a minimun, should provide that the State highway department shall (a) sub-
nit programs of proposed Federal-aid highway projects to the State fish

and game agencies at an early stage with a request that the fish and game |
agencies indicate those projects of interest; (b) furnish notice of public
hearings, where required by (Section 128 of Title 23, United States Code,

to the fish and game agencies; and (c) adopt such other methods as will
afford the State fish and game agency full opportunity to study and make
recommendations to the State highway department concerning the proposed
project prior to its submission by the State to the Secretary. ' :

- As soon as possible, but not later than January I, 1964, submission of
surveys, plans, specifications, and estimates for each proposed Federal-aid \
project included in an approved program pursuant fo Section 106 of Title 23,
United States Code, shall contain a statement that the State highway depart-
ment has considered all facts presented by the Stamte fish and game agency '
and the effect the proposed construction may have on fish and wildlife
rescurces. The statement should contain. (1) a description of the measures
-planned as project expenditures to minimize the efifect of the proposed
construction on fish and wildlife resources; {2} & description of any
measures proposed by the State fish and wildlife agency to accomplish this
purpose, which differ from those proposed by the State highway department;
and (3) to the extent that measures proposed by the State highway depart-
ment and State fish and game agency differ, an explanation of the factors
considered by the State highway department in arriving at its proposal.

‘The Secretary, in exercising his authority to approve projects pursuant to
- Section 106 of Title 23, United States Code, thereby obligating the Federal
Government for the payment of its proportional contribution thereto, will
take into account the effects of the proposed comstructibn upon fish and
wildlife, and the necessary measures to be incorporated into the project
to provide for the protection of these resources.

The general principles of the foregoing procedurcs shall be followed by the
States for Seccondary Road projects undertaken purzuant to Section 117 of
Title 23, United States Code, and the certified statements submitted by the
States as recuired thercunder shall so provide. ' : :
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; . . | : ' : 3
To be certain tha; these objectives will be a part of the Federal-aid
highway program, cach division enginecr is to require that the State
highway department furnish Public Roads with record of agreement or
memorandum of unéerstanding between the State highway departments and
the State game ahd fish agency as to the procedures for cooperation and
coordination between such agencies in adopting plans for construction of
highway projects which affect fish and wildlife resources. A copy of
such record is to be forwarded to the Office of Engineering and Operations,

Washington, D. C.

-Bach division engineer is to require that the State highway department, if
operating under the Secondary Road Plan, submit an amending statement to
its presently approved Plan advising that the procedures as outlined herein
will be made applicable to Federal-aid secondary projects undertaken after
date of understanding with the State agency charged with the responsibility
for the conservation of fish and wildlife resources, which date shall not
be later than January 1, 1964. Such amendatory statements are to be for-
warded to the Office of Engineering and Operations for processing for
approval and establishment of effective date as set forth in Paragraph 4g
of PPM 20-5. ' ‘

/s/ Rex M. Whitton
Federal Highway Administator
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‘:.7'to construct,

meintain or {mprove and rewmove buildings, voads, airports and works of
*'any description, and to . use or remove sand, gravel, timber, or other materials ¢z o
near the surface is cupressly granted when such action is nccessrfy xﬂ order to ma'n
use of the land for any publie pu xposes witaln the jurisdiction ol the Assignesn, 3
Divis{ion of Lands expressly reserves visdletlion and management ol nll other minerals
including oil and ges In the above oeccrich land, provided, however, that the Division

of Lands will not pemmict

surface entry for the zurpose of mlinecral or ofll and gas
exploration or dgvelopmcnt without the conscnt of the Assignee,

day of

Dated at Ancxorrﬁc State of Alaska, this
19 :
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‘Director, D‘vi"*01 of Lands
Department of Natural Resources
UNITED STATES OF AMERICA )
STATE OF ALASYA y %%+
Tnls certifies thot on the L dey of , 19
before me 2 notery pLolkc in aad Tfor the State of Alaske, duly comml “ssioned and sworn,
personelly eppeared = , to me lnown and known to me
to be the person descrided in and who cuecuted and acknowledged the foregoing '
instrument on behalf of the State of flaska, as Dircctor of the Diviesion of Lands,
.Depariment of Natural Resources, The szid , &fter being
duly sworn according to law, stated to me under oath that he ig the Director of the
Division of Lands, Department of Natuwal Resources zud has authority pursuant to law
to eyecvte end ecknowledge the forcgoing instrument as such Director on behelf of the
Stete of Alaska, acting through the Divisien of Lands, Department o Natural Resources
and that he executed ond acknowledged the same freely and vo’un_cﬁily as the free and
voluntary zct and deed of the saic Stave of Alasxa cnd for the DivisiZon of Lends,
Depar:ment of Natural Resources, '
WITNESS —v hand and officigl seal the day and year in this certificate first
above writteu, ' ‘ ;
N
' -
Notary Public in and for the State of
\ Alesia, '
»

My commission expires



http:o'.:he::::-mntcric.ls

P

Wt~
e

e
T ST

“nesunp

S~
C. e

deland Boundary

i

T

4

N

igure

e

WM
7

LA
RECY i
e

[
PN

NY3Nne

ainoy 3BS O

Ses=msss LIp pasgaduiun
QopagBy e

NCHiYDI41SSYTT QvoY

Ainp-wnipay

T e HANON

> Fa

" b} ¥

Q-

A2 :
NP ST
SAGT "HOILYRITO30

. L1332 BT RIUINRNOHATY Sh 301 S0 SONYH K 3HL
LYW HOIH WY I 30 IRFY TLV O Y THL SLN IS THd3H 405 35T IW0HS.
HI1YAM MOT HINOT NV ST WNLYO 1334 NI SIAEND H1d30
37315 NYIW SEWNLYO
1334 00T WAHILNI YNOLNGD

Fi e oy e | EFEREERTEEE A TREORY FTIRTE)

SHILIWDTIA S

e

3 4 o 4 Ll

ERA TS S S IS CEh, R e R S U FARCEIES IReah BEUIE vty [

1334 00012

fraeH

C

0306 DOCE 1] .
= AR L N Sl st s SEL e

EERIL

) i




	Cover page

	Acknowledgment

	Table Of Contents

	Introduction

	Planning unit Description

	Figure 1


	Public Recreation Evaluation

	Figure 2


	Land Use Conflicts

	Figure 3


	Projections and Planning

	Recommendations

	Literature Cited

	Table 1


	Status report on the gastineau Channel Model study

	Abstract


	Status report on the Gastineau Channel model study

	Figure 1

	Figure 2

	Figure 3

	Figure 4

	Figure 5

	instructional Memorandum

	Interagency Land management transfer

	Figure 4





