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‘~ This appendix presents an outdoor recreation plan for the
conservation , development , and management of the water
and related land resources of the Grand River Basin. It
has been prepared by the Bureau 01 Outdoor Recreation ,
in cooperation with the State of Michigan , as a field level
contribution to the Grand River Basin Comprehensive
Study under the general supervision of the Grand River
Basin Coordinating Committee.

This is one of a series of appendices to the main report
of the Grand River Basin Comprehensive Stud y. Each ap-
pendix deals with a particular aspect of the stud y. The
main report presents a summary of the information con-
tained in the appendices plus the findings , conclusions ,
and recommendations of the Grand River Basin Coordina-
ting Committee.

These appendices and the main report are subject to re-
view by the Governor of the State of Michigan , by the
interested Federal agencies at the departmental level ,
and by the Water Resources Council prior to transmittal
to the President of the United States for his review and
ultimate transmittal to the Congress for its consideration .
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SYLLABUS

The Grand River  Basin , containing 5 , 572 square miles and draining to Lake
Michigan , lies in the southwest part of Michiga n ’s lower peninsula. The basin
is composed c h i e f l y  of undulating ground moraine of Wisconsin origi n inte r-
laced w i t h  :~reas of geot lv rolling hills and leve l plains . The climate is humid
cont ine nta l .rnodif ied to some degree by the influence of Lake Michigan . A
recreat ion season of 14 weeks was used to project summer demand .

Ab out  ei ght percent of the land is urbanized , while most of the remainder is
in agr i cu l tu ra l  and forest uses. Dairy and general farming,  together with
spec ia l ty  crops in local areas , comprise the princi pal agricultural uses.

A popu la t ion  of about 1. 1 million in the Grand River  Basin makes up 14 per
cent of the  State ’s population . Nearly 63 percent of the basin ’s population is
urban and is concentrated about Jackson , Lansing, and Grand Rapids . The
rap id population growth of the recent past is expected to continue . The amoul t
of le isure  t ime  available for outdoor recreation is expected to increase at a
fas ter  rate th an the increase in population. All modes of transportation are
well developed within the basin. The area is easily accessible from all direc-
tions to those from outside areas who seek recreational opportunities within
the basin.

Th e l~) (~
) average family income ranged from S~5 , 147 in the West Central  Sub-

area to ~~~ 211 in the Jackson Subarea . The average basin family income ‘~ as

~~i , )
~W , or ahout  $ IGO above the national average.

Recreat ion demand was evaluated for the basin as a whole and for the five in-
d iv idua l  subareas--Jackson , Lansing, West Central , Grand Rapids , and No r th -
east--as defined for the Comprehensive Water Resou rce Study. It was calcu-
lated by applying selected per capita participation rates to the effective popula-
lation expected to recreate in the basin . The demand for each subarea is as-
sumed to originate from the population in the subarea; plus the SMSA popula t ion
outside of , hut within 125 miles of , the subar~~ border; plus the non-SMSA pop-
u la t ion  outside of , hut within 40 miles of , the subarea boundar~ . S ix t y  percent
of the expressed demand is expected to be satisfied within 40 miles of its point
of origi n as day_use. Thi r t y  percent of the demand will he satisfied within l 2 ~
miles of the  SMSA as overnight or weekend-use.

Three water-dependent activities— -swimming,  boatin g, and water ski ing - -a ~ d
two water-enhanced activities--camping and picnicking--were used to deter-
mine basic demand.  Demand produced by sightseeing, nature walks , and hik ing
was computed as a percent of basic demand and added to that  demand t o  obtain
gross demand. Demand for fish and wildlife opportunities were develope d in a
separa te  appendix .

J-i



l)emand was converted from visitor occasions to a resource base through the
application of design load standards . The resource base used was the num-
ber of acres of developed land and water surface needed to accommodate a
given number of partici pants .

It was assumed that developed acres of land would represent between 10 and
20 percent of the total need for land. The other 80 to 90 percent is needed to
separate activities and to provide the necessary open space or buffer and to
provide space for those activities not evaluated . To assure safe conditions
and protection to shorelines , water within 300 feet of shorelines was not con-
sidered to be usable for powerboating and water skiing except at launching
points. Care must be exercised to avoid overdevelopment of a resource to
prevent its ultimate destruction by overuse.

Demand figures for all activities computed for the years 1960 , 1980 , 2000 , and
2020 show a six-fold increase for the basin between 1960 and 2020. Increases
in individual activities for this period vary from slightly less than a five-fold
increase lor picnicking to nearly an 11-fold increase for camping. Total de-
mand less existing supply and programmed development , provides needs for
each of the periods studied . Actual supply, or potential capacity, was meas-
ured in developed acres for each activi ty and not on visitation estimates, Pro-
gramnied development was obtained from county and State plans for planned
recreational facilities .

Exclusive of water , the greatest need for recreation land by 20 20 is for deve l—
opnh ent of facilities for camping and picnicking. Based on an average develop-
ment  level of 15 percent , nearly 60 , 000 acres ot land , exclusive of water sur-
face . will  be needed for all i-ecreational facilities . The Lansing Subarea shows
the greatest need for recreation facilities in the basin.

It is &iuestioned whether the need for water for recreational use together with
other needs for water can be met in this basin. Therefore , partici pants in
water-dependent activities will probably have to: (1) accept lower standards
for space , (2) seek opportunities elsewhere , and/or (3) seek to satisfy their
desires in other activit ies .

F:x isting State and county parks , inland lakes , Lake Michigan , and streams
all have some additional potential for development. The private sector could
also provide additional facilities .

Of the 1 ~7 reservoir sites proposed by the Corps of Engineers and the Soil
Conservation Service , 33 were determined to have significant potential for the
development of new recreational facilities . The Grand River Valle , especially
between Lansing and Lake Michiga n , has much potential for recreational de-
velopment .

— ii 
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• 
Factors ( )ns i d et’C d in the  apprais al  of reservoir sites include : (1) eap a c i t ’. ~l

* the site to sa t i s fy  the needs of people , (2) facilities development potential , ( ; )
variety of r ecreational opportunities available , (4) size and quality of poui , and
(5) aesthetic qual it ies . Criteria for evaluation of land for recreational use in-
clude: (1 amount and location of existing forest cover , (2) suitability of soi ls ,
(3) character  of relief , and (4) extent of existing deve lopment.

Goals include: ( i t  an adequate supply of qual i ty water for recreationists , (2)
water of such quality to permit  full bod y contact , (3) stab i l i t y  of water  levels .
(4) s u f f i c i e n t  quant i ty  of recreational facilities withi n reasonable dr iv ing  dis-
tance from those who use them , (4) opportunity for a quality experience , and
(5) coordination of recreation programs with other related land and wate r  use:.

A recreation p lan consist ing of a mixture o f : ( l )  the completion of several icy 5
State parks and recreation areas and the expansion of several exist ing State
parks , (2) the  acquisit ion and development of several sections of the Grand
River Valley fox ’ recreation , (3) the development of new recreation areas on
reservoirs , and (4 ) the continuing acquisition of public access on inland lakes .
It is est imated that  this plan would satisfy about h O  percent of the i9~ 5 needs.

The recr eat ion plan proposes a total of 12 reservoirs , on e i n the .J a ( -ksoI l  S:ih-
area , three in each of the Lansing, Northeast , and West Centra l  Subareas , :1

two in th e  Grand Rapids Subarea . Two valley preserve developments al-c p r ’
posed : one on the  Grand River  above Grand Rapids and one on the Grand l~ i
above Lansing.  Other proposed developments include additions to the lonia
Yan kee Springs , and ~Vat cr loo Recreation areas ; the Hoffmaster , N e \ \ a \ g .a~ d
Sleepy Hollow State Parks : and public access site s oti lakes p r e s en t ly  w i t h o u t

H i t .

~Vater for recreation may he made available h~ : ( I )  providing access to  and
otherwise develop ing the  potential of ex i s t ing  lakes and streams , (2 i m pr o v i n g
the qua l i t y  of ex i s t ing  water , (3) controlling the rate of sedimentation , ( 4  ( OIl -

s t ruc t in g  r eservoirs , and (5) developing methods to i -c—use water .

Hcgu lat ot -~ measures to protect exist ing streams and lakes include ( i t  ~ a t t i ’
qua l i t \  control  standards , and (2) land use zoning. There is a need to pre-
serve ex i s t ing  areas with high aesthetic quali t ies .

Benefits were  determined from the projection of 1985 needs and a monet ary
value of SI - 25 per recreation day was used for each subarea and the basin as
a whole.

Cost ( ‘St  i m a tes  were based on acquisition :d development of land and t he eon —

s t rue t ion  of r e se r v o ir s  necessary to meet projected needs fox ’ l9~~5. Total

“ — i i i
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ru sts  were calculated for rec reational facilities . Average equivalent costs
were derived from these figures .

Cos t of facilities for the proposed development is estimated at $52 mill ion
dollars , land costs are estimated to be nearly $8 million dollars , and reser-
vo irs  wo~xld be about $36 million dollars for a total estimated cost of about$~n ; mi l l ion  dollars .

lii s um m ar y , there is a need for development of recreational facilities in all
of th e  subareas , but the Lansing and Northeast Subareas are especially short
‘I recreational Opportunities ,
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~—~l- ( 1  t ) N I

i R ( ) l ) I (i’ i ’l( ) \

• A 1 i i t  i t  ~t i  I n o  — U i \  .\  th e  t ’~rand t~ i ~~~~
t- I ~:i s i r . . \ l ;~ ‘t ~ I ga l l  - h:~-~ I i  s - i :

made in ~~~ui-daii~~- ~ i t l i  a i- - q i — ~t f r om the C ops of Fig i nc&i -~ . F . S . Arm
Eng inee r  f i s t  m e t  - D et r o i t . in -I t ine  I S , I 9h~ . l ’h ro ugh the  Secre ta ry  ni  t he
I n t e r i o r ,  t h e  l lu r eau  i t ( )u td oor  lice rent  ion as been given the  res puns i hi l i t ’
to conduct  t he  rec r en t  ion s t u dy  und er  l i i  ho t - i  -ia t  ion of the  Ac I if ~i l av  2~ , I !H
( 77  S t a t .  19: 1 1’~ S . C.  1i~ ) 2 (1 s e g .  . ‘I’his Type II c om p r e h e n s i ve  s t u dy  i s
s i n  co~ dut ’t  ed ode r he au thor i  t v of t h n  Water  Resources ~ ounei l  c stab l  is h( 4

under  the  \Va t er I ~t s  u r e t - s  P l ann ing  Act (79 St at  • 2 ii 12 U .  S . C - I 9 12

2 . P U RP  - The basic i ib t ec t i  ye ot th is  Type II si u d \  is t he  f o r m u l a t  in n
a p lan  to t  I h~ dev el  rn en t of ou tdoor  recrea t ion  t h a t  can be in tegra ted  n h i
the  u t i l i z a t i o n  of ex si i n g  and p o t e n t i a l  ~va1 er and re la ted  land r csourc -es H
the  G r a n d  R i v e r  l~a s i n ,~

The p i r p o  is t o  he i i : t l i i t d t h r o u g h :  ( I )  i n v e n t o r y  of e x i s t i n g  and p i ’ogTarn —
mccl \ \ a t e r — )i i e I i k d  i c r t a t j o o  :1 i - en s :  (2 i d e n t i f i c a t i o n  of p o t e n t i a l  i- eei’ t a l i i
: ireas : and s t a h l i s h m e n t  of 11015 .15 and goal s  on a p r i o r i ty  a sk  for  i i  a
t i on a l  i l e v e l o p u i e n t  I n  t h e  ‘•e ar  2020 , w i t h  emp has i s  on the  n ex t  ten to  f i f i n- ’ ’
V eai~S .

SCOPI .  The j e e r  - a t o m  — t u d v p r ov ides  an in v e n t o r  of e x i s t i n g  \ \ a l  r
or i e n t e d . 0 0 0 t H  han . pub l ic  f a c i l i t i e s  for ou tdoor  r een a t i o n  a d m i n i s t e r e d  h’
Federal . St aN - : n d  c o u n t y  :cgt n c i e s  ‘I ’hi ’ stud y de l i t - m i n e s  t he  present  m l
p r oj e c t e d  t I ( n l a i l ( 1 - and ne s t s , and ( ‘ ( I l m i n a t e s  in t h e  p n i - s e u t t i l i o n  01 s j l e ( I i I (

pr op -~aI s  of ii  \ e l o p n i e n t  in  accord ance \ i i t h  p r inc n p les I x p i e s s e d  in ~ e . : 1 i t -

- 

- 
D -iuii ent $ 7 ,  :i l n i i n i s t i a i i v e  d i i e v l i v i s i - x p i - • -~~s d  in l I ~~~se I~~ 5i I l I 1 i n n
and P u b l i c  I .:I\\ — 72 .

I . f l \ ( ’Ki ~ I~UF~\ I ) . Th i s  n - p o r t  i - ( - p re s  o h s  t i n  f i r s t  ( - o m p r e h ( I I . s l \ e  s t i i ( t \
- c i  ( : 1 1 1 0 ( 1  it t h e  ( r and R i v e r  B a s i n .  P 1- i - \  i n s  5 1 1 1 ( 1 1 ( 5  ixplorel l  H:

p o t e n t i a l  t o —  loud ci )nt  t o ]  n a v i g a t i o n ,  and m aj  or dra m a g I mpr ov  i n -  5 t i

l ) 1 : i i l e h  m n f o n i a t i o n  c on c e r n in g  th e  b as in s wa t er  resources  has  i s  i

in a hI it g r ap h ’ I n  t h e  Gran d  I i i  ver  Basin Data  flu k prep:tr ed and i i i~~~ n i I n : ’ ‘I
by t h e  Corps i t  E o i ~m :eei-  s

S f lA S k ’  \SH \1 P h I (  )
~~~~. The fo l lowing  genera l  a s s u m p t i o n s  h ave  been n u t

t o i  t h e  p r e p : m r : m i i o n  ol t i n s  r e p o r t :  ( 1 )  p o p u l a t i o n  - in r l  - e o l l u n l i e  ~ m \ \ H I  i i  i i i -
b as in  ~ i l l  proceed at t h e  r a t es  i n d i c a t e d  in the  ‘ e - m n n i i e  hns s t u d y :  if
and \k i N- i ’  is p r ov i d e d  t o  uI f i l l  t h e  demand fu r  t l i e s  t i  ye ~. I r ~~t J ii I I 1 k t l t e l
ou fd uo i  r e cr e a t i o n  a c t i v i t i e s . n a n n - l v :  s w i mm i n g ,  h u n t i n g .  ~v at e r  sLu n g .
i n g ,  oid p i e n k - L i n g ,  it  is  be l ieved t h a t  here  w i l l  t~~- suff ici ent 5 il l - -

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



aI u t ’  t~ meet the  spat-c needs for dc ~-c - lupni  ent of other outdoor c’ee reation ac —

t i v i t i e s  w i t h i n  the basin , and (41 this study was not designed to recommend
wa ys of providing recreation facilities , especially sw i m m i n g  and picnic king,
in urban areas .
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-
• son and Kent  Counties and the Tr i—Co wi t y  Planning Commission of Clinton ,

Eaton , and Ingham Count ies .
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SECTION II

G F : N F : R A I ,  DESCRIPTION OF ST UDY A R E A

7. PHYSICAL. The physical features of any area have a direct effect on
the utility of resources in that area for specific purposes. In this study It
Is essential to examine each of the principal physical features and its
relationship to the field of outdoor recreation.

a. Location. Location of an area with respect to population centers is
very significant from the planning point of view. The Grand River Basin
contains several major centers of population within its boundaries and has
two of the Nation ’s largest Standard Metropolitan Statistical Areas (SMSA\ ,
as well as a numbe r of smaller ones near its boundaries. It lies directly
In the path of devel opment of the midwestern megalopolis.

The Gr and River Basin . a part of the Lake Michigan drainag e sy stem , is
sltu: ted in the ~o t i t h - i ’ n  portion of Michigan ’s lower penin sula.  The nearly
cval shaped basin has a length of 135 mIles and a maximu m width of 70 mi1~-s.
The drainage area of the Grand River and its tributaries is 5 , 572 square
miles.  The basin has six major tributaries: the Rogu e , Flat , and Maple
Rivers enter fro m the north; the Thornapple River enters from the south;
and the Looking Glass and Red Cedar Rivers enter from the east.

The Grand River Basin study area has been defined as an 11-county area
(6 ,770 square milesi that includes: Barry , Clinton , Eaton , Gratiot , lnghan i .
lonia , Jackson , Kent , Montca l m, Ottawa, and Shiawassee Counties. These
11 coun t ies were grouped by their common similarities into five distinctive
subareas as defined hv the economic base studs’. The Grand Rapids Subarea
includes Ottawa and Kent Counties; the West Central Subarea is composed
of Montcalm , lonia, and Barry Counties; .Jackson County is identified as a

subarea; the Lansing Subarea is identified as Ingham , Clinton , and Faton

Counties; and the Northeast Subarea consists of Gratiot and Shiawassee

Counties. See Plat e 1 for delimitation of subareas and location of the ui’ai:~
Rive t ’  Basin in Michigan. Only about one—ha lf each of Gratiot and Shiawassee
Cout i t i es  lie within the basin boundaries. They exert a m i n i mu m  of i n f l u m e n e t

on d€-n iand for outdoor recreation In the G rand Rive t- f ln s in .  h owever. ~h s ’-
count ies  are located between Stand ard Metropolitan Statistical Areas  on ti-s
southwest and on the northeast and east which generate substantial demand
for rec reational opportunity .

h. Relief. Areas with substantial and interesting relief provide p ictur—
(-squ e set t ings  for rec reational activities. Recreational experiences obtained
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• in such areas usually have much higher quality than those found in a n e ar
featureless landscape.

The land features of the Grand River Basin were formed during the recession
of the Sagin aw and Lake Michigan lobes of the Wisconsin glacier. As the
glacier alternately advanced and retreated, ground moraines, recessional
moralnes, glacial outwashes, and other glacial features developed. Con-
tem porary with and subsequent to the glacial retreat, drainage channels
became established and produced the relief along their courses. Such relief
is especially prominent along the Grand River downstream from Lansing.

Much of the basin is covered with a nearly level to undulating ground moraine
which Is weakly dissected randomly with occasional low lying, nearly level
outwash plains underlain with gravel and sand. The ground moraine consists
largely of sands’ loam, loam, or clay loam till. Interspersed among these
large expanses of ground moraine are extensive areas of rolling, hummockv ,
recessional moraines. They are composed of a heterogeneous mixture of
gravel , sand , and till of varying textures. These features are well expressed
in Barry, Jackson , Kent , and Montcalm Counties . Parts of Gratlot and
Shiawassee Counties consist of low lying, nearly level glacial lake plains
consisting of moderatel y fin e textured lacustrine sediments capped with an
intermittent thin mantle of sands.

In many areas the lack of relief limits the potential for the development of
recreation areas . These nearly level areas have limited potential for the
development of high quality water impoundments and they lack aesthetic
appeal. On the other hand , the more rolling relief in morainic areas pro-
vides sufficient aesthetic qualities to enhance recreational experiences in
such areas .

c. Soi ls . Soils in the basin are the heritage of Pleistocene glaciations .
A complex soil system has developed in the surface of the glacial parent
material. Although sand y loam is the predominant soil type throughout the
basin , the soils vary from fine textured clays in the northeastern section ,
through medium textured soils of the central and southern areas , to the sandi
soils of the northern and western sections of the basin. Locally, mucks and
peats arc prominent . Variations in soil types are evident in the developed
land—usc patterns.

Man \ of the soils in the basin can support a broad range of recreational
activities. However , several exceptions should be examined . The poorly
drain ed soils of the glacial till plain are slow to dry out in the spring and
after rainfall . Muck soils have poor stability and are usually very wet. The
very sands’ soils , such as the dunes along Lake Michigan , are quite drouth~

.1—5
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and support  only a very fragile communi ty  of plant life which cannot withstand
hea~~v t raf f ic  by recreationists .

d . Clima te .  Cl imate  determines the lengt h of the pr imary recreation
season as well as the principa l activities in which one can part icipate.  The
moderating influence exerted by the prevailing westerly winds over Lake
Michigan results in warmer winters , cooler summers, and delayed arrival of
spr ing and fall on the western portion of the basin with continued , but diminishing
effect  in the eastern portion .

The basic recreation season for the area extends from late M ay th rough ea r ly
September and is equivalent to a 14-week summer vacation season . The
average daily minimum temperature for June , July , and August is 55 degrees
F. .  and the three-month average daily maximum is 81 degrees F. Days of 90
degrees F. occur infrequently in Ottawa and Kent Cou u~es, while farther in-
land l~ or 20 day s above 90 degrees F. may occur during each s u m mer .

The heaviest  ra infa l l  occurs in May , June ,  and September. Precipitation of
0. 01 i nch  or more may be expected in 28 days from June through August  in the
wes tern  subareas and during 18 days for the same period in the eastern sub-
areas . The normal annual rainfall is 31 inches for all pa r ts ot the basin .

The prevailing westerly winds across Lake Michigan br ing c loudi n ess and
snow flurries dur ing the period from N ovember to April .  Near  Lake M ich igan
TO to ~0 inches of snowfall are common , while inland the amount of sn u t w i a l l
ave- rages between 35 to 40 inches.

- 

- General ly ,  the c l imate  in this basin is conducive to a broad range of rccx’eu-
tional activities . Rainfall , cloudiness , and occasional periods of cool wea t her .
are the primary restrictive factors during the summer recreation season.

e . Land use. The land-use heritage of the Grand River Basin is qu i te
d i f f e r e n t  from much of t h e  rest of Michigan. While white pine was king in
northern Michigan , the Grand River Basin settlers were busy harves t ing hai’d-
wood s . From 1MI () to 1900 farmers and loggers cleared the good farm land
and built an important fu rn i t i t i - e industry from some of the timber; a substan-
tial portion of i t  was burned .

‘l’odav , the basin ’s agricultural character still persists , hut some ch anges
have occurred as shown in Plate 2. Industrial growth has beeome import an t ,
and urban areas now occupy approximately eight percent of the land . Nearly
two-thirds of the land in the 11—county area is presently used fo: pasture  aud
e- ropland . Dairy and general farming are the major uses of the  a g r i c u l t u r a l
land . Onions , berr i e s , min t , and celery are important crops where soil condi-
t ions  ar e favorable.  Fif t een percent of the land is forested , and [he m a t o r i t

of these 536, 000 acres occur in small scattered farm woodlots .

J -6
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Plate 2——W Lt h -the pa~~age o~ tone , thv~e htwe been ~ab4 tan~-iLc1 changes
~ vt £a.nd u~e. Lsi ~ome iveea~ o~ the Gnavid R~Lvex Ba~~ n. (Photo courtesy
of Michigan Department of Natural Resources)
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Although a large percent of the land in t 1~ t s i n  is in agr icul tura l  and related
uses , there are numerous areas of land that  ar  n w  m a r g i n a l  for ag r i cu l tu re .
Other areas are in forest or ly i ng idle. Many of the-se areas could support a
broad range of recreational uses. The better adapted are restricted largely
to the more rolling, morainic relief .

1 , SOCIO-ECONOMIC. The increased d e m a n d  for outdoor recreation has been
attributed to increasing population , more leisure t ime , greater mobi l i t y ,
higher Inc ome , an d their associated demogi-aphic characterist ics.  These are
measurable societal factors useful for predict i ng fu ture  outdoor recreation
demand , but they are not the only  e l e m e nt s  t h a t  should be considered . Adver-
~~~~~~~ ed uca tion , t h e inc reased pace of our  modern  way of l ife , and the
k m pt l a s i s  on a status sy stem all encourage an inc i-eased desire for more out-
doo r recreation ac t i v i ty . However , the effect of these facto rs can only be
recognized since they are d i f f i c u l t  to m e a su i~~.

i .  Populat ion.  The 19( 10 Grand River  Basin popul ation was approximately
- n t -  and one— te nth  million peop le and comprised  14 pe T-cent of the Michigan

s d en t  populati on . Populat ion wil l  c o n t i n u e  to gi ow r ap id l y  and s teadi ly  into
- he 21st Cen tu r y .  See Table I f or projec - t ions by subareas . The pop u la t io n
d e n s i t y , whil e not u n i f o r m l y  d is t r ibuted , ave raged i~ 2 persons pe r square
mi lk . See Plate 3 for d i s t r i bu t ion  of popu la t i on  w i t h i n  the  basin.

Table 1

PROJECTIONS OF P O P U L A T I o N BY SUB AR EAS

1960 — ~0 2t )
(1 . ) l } ( ) ’

~~

Suba rea 1~~~t ) 2000 2 020

-Jackson 1 32 . 0  17 7 .0  250 . 7 33k . 7
Lansing 29~~. 9 13- I  - 626 . 6 ~67 . 6
~Ves t Central 110 . 7  1-12 . ~ 1M4 . 0 233 ,3
Grand Rap ids - 161. ¶3 ~ 35 .6 900.1  1. 242 , 6
Northeas t  90 . 1 115 .6 

-~~ 
l~ 198 . ~

Tota l for Subareas 1 , 093.9 l , 505 .~ 2 , l . . 3 . 6 2 , 8~~1.0

Population growt h z-ates have  been greatest i n those ar eas wit h the  hig hest
popu lat ion densi t ies , indic a t ing  a cont inuing  ti-end towax- d u t -b aniza t ion . At
the pr esent t i m e - 62 . 7 p ercent  of t h e  basin ’s popula t ion is u rban and is con —

centrated about Grand Rap ids , .Jac kson , and Lans ing .  The \ est Cent ral
Subarea and the Northc a -o Subai-ea have lesser populat ions and are growing
at a slower rate. -
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i t , Lt- n- u i c  Ti n it . 1 ht - ( )u t d o o r  1~c c i  ca t ion Resources  Rev i ew  Corn m i s—
, OIi  t t ) h ! d ( C t  s t u d i t - s  i n d i c a t e  on e — f i f t h  of a l l  l e i sux -e t i m e -  is sp ent  in outdoor
I c C  i-eat ion p u r s u i t s , seve- ra I of ‘.~1iich ace i l lu s t r a t ed  in P la te  -4 . it is ass unied
t h a t  t h is i-ate i~ i l l  he m u a i i t t a i i i c - d , i i  not m ci-eased , in the  f u t u r e .

I - u  p io~ m e -n t  in ag i - i cu  It  u m e  iii t h e  has in is dec reas ing ,  whi l e  m a n u f a c t u r i n g
e o f lt r O t t coilS I 1 u c - t i o i l  . amid n e a r l  a l l  o ther  categories of emp loy ment  are i n —
c i e : t s i n g .  The an t i c ipa t ed  i-esu lt of this shift  f rom a i-esoui- c -e— h-a sed employ—
m n e t i t  to an i n du s  t i - i a  h it -cl  a t  inos phere is a population d e s i r i ng  more outdoor
l et - i ca t ion  o I ) p o l t u m l l t i e s  . This  e m p l oy m e n t  sh i f t  wi l l  l i ke ly  provide a ~vork
week t h a t  is r e g u l a t e d  by ct ’i i on con t rac t  which wi l l  r e su l t  in rnoi-e le isure t ime

p a r t i c i p a t e  in ou tdoo r  i - cr e a t i o n .  A t  t he  present t ime , e m p l oy m e n t  in
‘ i c ~ - t  cv and t i she i - ie s  is e k e -ceas ing a lso . but it is an t i c i pated tha t  the ti -end

tt  c t ~ p li ’~ tii~ t i t  i i i  t o  t u s t  rv v~ i l l  charge -  to an in’”~easing cr c  in ti-ic near  fu tu re .
It is i -on ~ - I ‘1 t f l a t , if -a I t no n  f i s h e r i e s  develop as con tern  platea , & -n ’  ~i lev -

t i i e n t  in t i s h e r i e s  c o u l d  a l s o  change t o one of inc -ce ase .

i . ]r a i j ~~i t a t i o u .  :\ studs -  of \ l i c h ig an  tour ism c-ondu cted by C e n t r a l
~\l u - l i i i  n t i \ - ei -s  l iv  ~oted ‘ M i c h i g a n ’s t o u r i s t s  do not  frequent  the souther t i
1- O U M I  i , - s  t o  a ny  gi - eat ck-g  i - i - . but move f a r t h e r  no r th  for th e l i -  t oL i r i s t  a c t  l v i —
t i e s . -- ThIs  s tud~ i i i d k - a t  ed t h a t  an i f l ipo i -t a t i t  segfllen t of t he  basin ’s vaca t ion

i s  i t a t i o n  or i g i n a t e d  ‘ i t  ~ ld~- ,f \1 ich i  gan . A logical a s sU m p t  ion of or igin
i~ ouid He t i e  s t a t e - s  a long  M i c h i g a n ’s soothe i-n ho t - d e c — — O h i o , I nd i ana , and
I 1 1 i n o i ~

I ~c p~
- ‘p lc  i i i  :&l 1 t l ic  SI  at  -

~
-- i n d i c a t e d  above , i n c l u d i n g  M i ch ig a n .  u- c n igh lv

w h i l e . l JIe- \  ( I I )  M t  l c S ( t a t c  to t r a v e l  up to 125 m ile s  or m t- c foi - a we ik —
1 I c C  r e al  i - in - I i i ’ :  a vu i lab i  I j O y  ( if i i iorc free t ime  and rn i c  u rn -  t u r n  itted

i : c - ’n o -  in u t n i e -  \ - a l s  in  a d d i t i o n  to an impi -oved i n t c i - s t a t ’ -  i L r l ’ o a \ -  sy s t e m
w i l l  l Ila 1 ‘ I ~ - s n l  in an In - u - e:ise in m o b i l i t y . Such an M c i  e a s e  could i - c—

so H in an i t i t h  ~~ - ‘ I ~ i t  il  1-I n u m b er s  of people in fu t u i - e  \ c-ar s  than is p i e - sen t
U’ n& - a lso  gi- -a t e n -  on t t  low f r o m  t h i s  basin ( f inn occurs  now.

A e e -~~ i } i j 1 i i v  t o  I l ic  ‘ a s t ’  f o r  t h e  r e c r e a t i o n i s t  is provided by a i rp o rts . Lake
~sl ke ma f i a t - b us  . t - a i l i ads - at id a good h ighwa y sy s t e m .  The i n t e r s t a t e

g i e c u V S V — H  - in is the p l -tn i a i ’ v mode of t ranspor t a t ion .  The i m p o r t a n t
u t  bern  i - i t t e s  - tO e  r i n i ~ I lie b asin from I l l i no i s  and Indiana are I n t e r s t a t e -  9

I - . . 1: ;  I , i j i l I 
- 
. -~~ . 27 . ( ) I i i o  i-es idents  are connected with  th i-  has in i i a

1 . ~ . l2 7  iid 1 - . ~~~. ~2 : ; i t h e  -hic- ksot i  Subarea.  Ex ce l l en t  access fot - l)ct i-oit
u e s u d e - i t~- n- I ’~ °’ c i t - l i  h H i t -  e - a s t — i i e - t  i n te r s t a t e - s  9-I to -Jackson and  96 across

‘ a -  h a — i n  to  l a I - ’ -  \ I i c l i ~~~~. U. S . 2: 1 , U . S . 3 1, and In tet -s ta te  69 set-vt ’ as
- - i - t a u t  N J  i ‘ l i l t - S  f ro n t  Ohio  an td I n d i a n a .
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A n u m b e r  of n ta ~ i i - l lgh\ ’- :i\ - n j I O i  ide g - - . 1 aec - -ss ii i- cc I- c a t ion  areas nor th  of
t h e’ Iris in for those- basin res idents  who ct - n i  re i - c - c - i - ca t  ion a l  opportuni t ies  in
tha t  a rea .  The major  u u c u t e s  i nc lude  U . S . 27 n u n l h  f rom Lans ing ,  U . S. 131
and S ta te  37 n o r t h  f rom Gm-and Rap ids , U.  — . 31 nor th  fi -om h ol la n d , and In ter-
s ta t e  ¶ II  n or t h w e s t  fi-orn Gi-and Rap ids .

This  m t  c - i - s t a t e  1, i g i i w a \ sy s t e m  emil bined wi th  an e x t e n s i v e  ne t  -vu i - k  of State
and c l i t i v h i  ~~i\ ’ i \  s ~~i~- - \  id -s g d  m o b i l i ty  w i t h i n  t h e  basin and acr’oss basin
h n t m n d a  i - i c - s  . l b  3 a t -k . - on , L~n — u n g .  cal Grand Rap ids popula t ions  are linked
H’, l imi ted  a n c - e-s s  h i g h a  a~ s an d  ~t a t e  and n w i l y  i-oads e x i t  f r om t h e-se main
a I - N - i - i e -  t o  a —  - - i  i - - n e d t -  ~ i h i l i t v  to a l l  a n  -a s w i t h i n  th c  bas in .

d . I i  - i i ’  I , -l ~~ - - i - a - -ed d c n i a n d  for ut d  or r e c i -eu t i on  has  been par—
t i n i l y  a l t  ib ut ~ -e 1 - ar gel -  l i i , -  mc.  T h i s  r i s e  could , in p a r t . c- due to greater

- - i  i t  ou ght  -t a m, - a s i u r , -  - i t  - O i l  — n e i a ~ class s y s t e m  where
pai - i c - i p a t i o n  in  - - i u t d - ’ i - i n - - i - & - i i t i ’  a c t i v i t i e s  can br i n g prestige and s ta tus .

- I I  - t  t n t  0 u i - in  s i t  -d t h a t  ‘ . . among  people ~hi o engage in outdoor 
i t i - n  t h e  t a i o r  a r m - i t  i- s mi ~ t -e al -t  u~~t of o u t d o or  i , t ~ , - : i t i O i i a I  f a c i l i t i e s

i & ~ n- t i m  hom e  are  at pr s t - i t n i a n e i a l .  It  t o~ -~~~~s t h ~ t if a ( - u t i l e -  m c i-ea ses

H - Hit ‘, en i- s m i t-ad m d  nuoi ’ e t ’  ap i -  get va~- a l i  - i _-s w i th  pay.  t i l t - I - c- w i l l  be a
v ery  l a r g t - r s -  in  t he  d m ’ n i :j n i !  for , i i ~~l - - i  i- t i t - a t  M ! a 1  i c : i : t i , s  for  vaca t ion

- m d  w -  -k -nd

I i i t -  19) 11 rnedia t l  t a n i m ’iv ine t l f l i e ranges f rom 5 , 121 in the l a c k — u i Subarea I

~~I , 1 17 ii -  t h -  s in i r s - I v  popu la t ed  \\ , - st  ( ‘ i - i t ra l  Suba rea .  l h -  weig l iN-d  n u - d i : m i
i i s i n  a m i l v  i - - r i l e -  is Si ; , u i - ~0 or ~i boet t ~ 160 al - ye the  n a t i o n a l  average .

I h -  i ’ - o p l t -  of the -  ( l i an d  I ( i i e r  l a — i n ,  with a h i g h e r  k , t n i l v  i n c - i t o . - l e v c - I  t h a n
i i ’ I H i t -  u t i - n  m s a o h - i t - , would be & - x p -et e d  to p a r t i c i pa te  in ~~~~~~ x’ ec—
i - a l l - i l l  lii - i  s t i g h t i ~ Cr ~- a l t - r - \ i , - i i t  t h a n  t h e  i V e i a g e  U . S . e i t i : e n .  Ftii s has

- e m - n  1 ‘:i~~i t  , - i ’ - d  in  t h e  p t- - I  ‘ii h~ i n c r t - a s i n g  t he  per c ap i t a  a r t i - l p a t i n t
r i t e  t o t’ ‘ - ~o l i  a e t i v i l \  by l i i i —  ~~ -i’ et i t .
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Pla te  L~_~Le~ut tVt~ tune ~-t wtiJ)Lz~d -Ln a. IJa.- ’t-~~C-t t l  O~ R~t m(-l . (Top photo
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S E C 1 1 (  t~-~ il l

DEMAND , SUPPLY , ~ N I) NEEDS

RECREATION MA RKET AREA. The recreation market  ace-a is considered
as that  zone of influence from which the majority of people recreating in the —

G u a n d  River Basin originate. The recreation market au -en f o r  each subarea
is assumed to consist  of the Standard Metropolitan Statistical Ai-eas (SMSA)
and ru ra l , or non-SMSA , population residing in the subarea , plus the SMSA

i I : i t i o n  outside the basin hut within 125 miles of the subarea boundar y , plus
t i c  no n—SMSA population outside of , but wi thin  -10 miles of , t he suba rea
l) OUlid arV.

l I e -  i -ecre ati on service area extends outward from the center of the population
a specific geographic area. It encompasses the recreation resources which

Sec t - or are expected to serve the residents of a specified geograp hic a rea.

I n . I )EMAND . The cu rr ent and fu tur e de m and for ou tdoo r rec reation i n th e
u -and i- i~ v- t- Basin , as well as for each suh)area , was estimated in order to

l i c - t e rmine  the extent and prefe rence of the population to pa r tici pate in wate r
- n a - ti  -d ac t iv i t ie s .

R & - c i ’ e a t i on  den -t and is a measure of the amount  of outdoor recreation oppor-
t u n i t y , in i -c-creation days , th at ti le public desires . Demand is assumed to
i -a d i a te  equal 1 itl a l l  di rect ions f rom the centet -  of concen t ra t ion  of popula—
lion  of :i given SMSA except  as noted below. The non-SMSA demand is as-
s-iunu ed  t o  radiate  equa 1l~’ i n all directions from the center of popu lat ion in that
e-o u n t v , or where no sign i ficant population center ex i st s , f rom the geograp hic
Ce i l t e - i ’  of the county.

I I ie o m e - t i c - a l l y , the gene rated demand can be prot -ated to the s u b a r e as i)t l  the
I)a sis of d is tance  bet ween the subarea bounda m -y and th e  Si’uI SA or mi on —S MS A
invo lve -d . ‘fhis input demand is cons idei-ed t i  he of thr ee d i f fe ren t  levels . It
is predi cted tha t  (10 pe rcent of the expz-esscd demand is-ill occ ur  as day use
w i t h i n  a recreation service area wi th  a radius of -10 miles  ft -nm tha t  SMSA or
n o m i - S M S A .  An addit ional  30 percent  of expressed de m and fr om an SMSA will
he satis fied within  125 miles as overnight  or weekend use. The 30 per cent
o i - i g in a t ing  fi’nm non—SMSA counties were not  d is t r ibuted because of i-cry
sm a l l  numbers  involved . The f inal  10 pe rcent is expected to t ravel  more
t h an 125 miles to find recreational opportunit ies .

Where more than 10 pe rcent of the dis t i - ihuted ef f ec t i ve  populat ion f i - o m  SMSA
a i - ens or non —SMSA counties fell  across in t erna l  ion a l  hound a m’ies or ovel’ m aj o r
bodies of water , adjustments were made to r t - d i s t  i ’j b iu t t  such populations
e q u a l l y  over  th e remainder  of the area w i t h i n  tha t  i-cc’ reati on s en - i  ice area.
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The redistribution of etfective population falling on Canadian land resulted in
• an average increase of less than four percent in effective population in the

basin.

The demand computed by this SMSA method is a potential demand that
assumes all conditions to be equal. In reality , other factors such as the trans-
portation network , advertising, and site quality,  tend to determine the actual
outdoor recreation pattern from any given SMSA. As a result the potential
demand from an SMSA could be assigned to one recreation subarea , while the
actual population might participate in amiother subarea. The bulk of the de-
mand for day use activities should be met in or near the subarea of origin ,
but it may be necessary , and justifiable , to supply a surplus of recreational
opportunities in one subarea for the benefit of an adjacent population where
opportunities for development of recreational facilities are limited.

Demand was calculated by applying selected per capita participation rates to
the effectii -e population input assigned to each of the basin subareas . The
study obtained per capita pa rticipation rates from the Outdoor Recreation
Resource Review Commission (ORRRC) Reports No. 19 and No, 26. If total
population were considered , it would be necessary to increase the demands set
forth in this report by about 25 percent to include that segment of the popula-
tion under 12 years of age.

a. E ffective population. The effective population composed of persons
12 ears of age and older is computed from the recreation market area of each
subarea in the basin. Tota l effective populations of each subarea are given for
each year of projection in Table 2. See Appendix A for methodology on the
development of effective population figures . The projected populations are
based on area growth rates as determined by the Economic Base Study.

Tabl e 2

PROJECTIONS OF EFFECTIVE POPULATION

BY SUBAREA
Actual

Subarea Population Effective Population
(1 ,000’s) (1,000’s)

1960 1960 1980 2000 2020

Jac ks on 132 .0 76.3 105 .0 147 . 6 200.9
Lansing 298.9 176,7 243 .1  341 . 7 465 .3
West Central 110.7 192.7 265 .2 372 .7 507.4
Grand Rapids 461.9 144.9 199.4 280.2 381.5
Northeast 90.4 131 .4 180.8 254.1 346.0

Basin Total 1, 093.9 72 2. 0 993. 5 1, 396 .3 1, 901 .1

J-15
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b. Activit ies.  Two major phases of water-oriented activities shown in
Plate 5 , have been considered in the study: water-dependent and water—e n-
hanced . Water-depended activities includ e swimming,  water skiing, and
boating (includes all pleasure boats , fishing boats , can oes , and sai ling craf t ) .
Major activities considered as water-enhanced are camping and picnicking.
Sightseeing, nature walks , and hiking, while generally enhanced by water ,
are only considered in the computation of total recreation demand . Hunt ing
and fishing and related resource demand data are furnished in a separate
report compiled by the Bureau of Sport Fisheries and Wildl i fe , U .S. Depart-

• nient of the Interior.

The degree of visitor partici pation for each a c t i v i t y  was determined from per
capita use rates expressed in OItRRC Reports No . 19 and No . 2~ . The~’ were
adjusted to the socio—economic characteristics of the basin for the selected
planning years of 1980, 2000, and 2020. They are presented in-i Table 3 and
Plate 6 . The use of the new 1965 partici pation rates developed by the Bureau
of Outdoor Recreation would increase tot al  demand by about 2 1 pe rcen t fo r
the eight activities used in this report . See Appendix B for nmethodo l ogy on
the development of per cap ita partici pation rates .

c. Design load standards. Tile demand for pa r t ic i pat ion in each recrea-
tio nal activity was determined from the expected number  of v i s i t - n -  occasions
by those individuals who are presumed to look to the ( rand R iven’  b a s in  lo r
fulf i l lment  of thei r  outdoor recreation desires dur ing  a gii- cn season or p l a n —
ning year . Demand can then he converted from vi s  i t om- t t eens  ii  t o  a 1- es- ot: i ce
base through the app lication of design load s tandards .

Design load refers to the number  of people who can ~ m - a C O - I  in ’ rn ~d - i t  ed by a
gii-en uni t  of resource at an\ - one t i m e  in such a m anner  ti - ta t  q u a l i t y  c ’ \peri—
ences are m ain ta ined . The number of summel-  occasions l u -  an ~ i ’ i ~~ ac t i i - i ty
divi ded by the product of the number of pea k days , or su m m e r  ~m t r i i 1ni equiva-
l ents  , and the turnover  factor yields th€ design load i is ~~: i t  on I i  - r p l a r n t n g
goal de te rmina t ion  in tha t  :n-t  i v it v . Tu rnover is the m s - t i  m ated numbe r -
ti mes that  a gii-en unit  of fac i l i t y  wil l  he used during any one - pc-ak day an d
sti ll maintain  a qua l i t y  experience. Methodol ogy foi the  d e h - t ’ m i m t : m t i u i  of the
n umber of peak day s is set for th  in Appendix C. Design load vis i ta t ion with
respect to resource allocation is meaningless unless it is t r a n s l a t e d  to re-
quirements for acres of land and water. Visitation data we t-c comt i c r t e d  to
acreage requirements ti-trough the application of activity desi g t m  load s t andards
which should provide the recreation v i s i to r  with  a reasonable qual i ty  of
experience.
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Plate 5——SaLunnthg ‘mequiJteA utt-te)t o~ hig h quaL~tq ‘c < t t u n  ~a 4u aCC€-~-6

&vtge n mbeit -~ o~ peop!e. P~c t-Lc~~ng -~~~ ~t~~&tz q-~ a p~eit~wtab~e
zc t ~v-i~-ty ,  e~p eciniL2y ~o’t the yo ang~ ’t one2 . (Photo courtesy of
Michigan Department of Natural Resources)
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PROJECTED ACTIVITY U3E RATE PER CAPITA
OF EFFECTIVE POPULATION
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$ A c l l V  ;~~Y I Sl- RA-rE

PER CAPITA OF E F F E C T I V E  POPULATI ON

Activ ity Annual  Act i i - i tv  Occasions
1960 1980 2000 2020

S~ A S A S A S

Swimming  5.55 1. 81 8 . 79 7 . 62 11.35 9 . 84 12.99 11.30
Boati ng 2 . 53 1. 66 4 .09 2 . 69 5 .39 3. 55 b . 15 4 . 05
Water 0. 28 0 . 2 2  0.57 0 4 5  0.~~3 0. G4 0.99 0.77

Skiing
Camping 0.bs 0.42 1.44 0.SS 2 . 2- ! 1.37 2 . 79 1. 72
Picnicking 3. 79 2 . 13 5 .0 7  3 . 2 1; 5. 97 3, ~-i 6 . 6-1 4 . 2b
Other  A c t i —  9 . 79 3. 66 16 ,2 9 6 .35 21 . 80 5 . -15 25 . 55 10. 10

viti es
Total 22. 62 13. 20 36 ,25  21.25 47 . 55 27 . 72 55 .41 32 . 20

- A - Annual
- Summer

The acreage figures , set forth in th e  table on Standards for Design , represent
only those act-es required for deve lopment  to meet the needs of a given a c t i v i ty .
Subst antial  addit ional  acreage will be needed to separate the activities and to
pro i-ide the open space necessary for qua l i ty  recreat i onal  experiences. Nor-

m al ly ,  in nonurhan recreation areas , only  10 to 20 percent of a land area
should he developed for intensive uSes for i-arious recreat ional  act ivi t ies .
The othe r 80 to  90 percent of the land should be ut i l ized to separate activities ,
one fr om ano ther , and to provide open spaces foi - hiking,  si ghtseein g , and
those othe r act i viti es for which n o speci f ic ac reage needs were dete r mi ned .
Pl ate 7 i l lustrates ideal conditions for  such ac t iv i t ies .  The standards applied
i n thi s study are set forth in Table -I .

I n areas where the ava i lab i l i t y  of land is l imi ted  h~ c os t  or ot hei’ factors , the
ratio of one acre of developed land in 5 to 10 acres may need to he adjusted
dow nward somewhat  to permit  s l igh t ly  greatet - i n t e n s i t y  of use of the  areas as
a whole. However , it is our belief that n ot  more than one acn’ in fii-e should
be deve loped fo r use.

The standards set for th  in Table -I have I)ect) developed to }) F ( t \  ide a qua l i t y
expe rience to the partici pa nt and It )  pro tec t  t he  resou rces from damage.
Space for various ac t iv i t ies  must  he adequate  to pz-ovid c to the  n -cc m o -a t  i i ) t f l s t
( ‘er tain m i n i m u m  standard s fom - s a f e ty , hea l th , and pr ivacy . The safety fac t or
is especia lly impor t an t  in such  ac t i i - i t i es  as b o a t i n g ,  wale  i- ski log ,  and si~ i m—
m in g
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Plate 7——T 1i e4~ :t~1pe~-6 06 ~~~~~~~~~~~ a~’i~ b~4t ada p -ted to t ( t & ’ ~~. :  ~~~~ ‘C~~U
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o6 op en ~xtce . (Photo courtesy of Michiga n Department of ~.itti ral
Resources)
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Table 4

STANDARDS FOR DESIGN

Visitors -~ Turn—
Activity Unit Unit Size Visitors/Acre over

Swimming 1 Visitor/ 100 Sq. Ft. 435 Visitors/Land 2
Unit Beach Acre

Boating 3 Visitors/ 6 Water Sur— I Visitor~ 2 Water 2. 5
Boat face Acres/ Surface Acres

Boat

Water 3 Visitors/ 24 Water Sur- 1 Visitor 8 Water 6
Skiing Boat face Acres/ Surface Acres

Boa t

Camping S Visi tors / s Sites/Acre 40 Visitors Acre 1
Site

Picnicking 5 Visi tors / 10 Sites  Acre 50 Visitoi- s Acre 2
Site

Parking 4 Visitors / 87 Sites Acre varies by
Car ac t iv i ty

Parking :t V i s i to r s  33 Sites/Acre varies by
with boat Cat’ activity
trailer ,
includes
ramp

In p lanning  for  water skiing,  as shown in Plate 5 , and powerboating activities ,
the water  within :300 feet of the shorel ine cannot 1)e considered usab le f or su ch
activi t ies , except where boats are launched and loaded . Such restrictions are
needed to protect boate rs and sk i ers , for the protection of shores from wave
action caused by boats and skiers and for the protection of shore or near shore
recreationists . The amount of space required for boating i-aries substantially
with the mix of various types of boats . Powerboats and sailboats require
much larger areas of surface water to maneuve r  safely than  do rowboats , canoes ,
or boa ts with s m a l l  motors . Figures used in the Standards for Design are an
average for al l  classes of boating. Powerboats need about twelve acres per
boat; small  boats about two acres per boat. An average n -mix of three small
boats for each two powerboats was assumed for design purposes .
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Plate 8——The d ennnd 60k -~wt6a ce cutte-’t ~Ok ~ fz~A rtg -~~~~ - L k t k L ~-(Jtq Y C ’UJ
ka.piil2tl. (Photo courtesy of Michigan Department of Natural Resources)

In planning for swimming activities , it is assumed that 50 square fee t of wet
beach is needed for each 100 square feet of dry beach . This additi onal figure
is not inc luded in the Standards for Design since it represents water surface
area. It is however , included in estimates of facility costs in anothe r part
of this report. It is estimated that nearly one-third of the people on the beach
will be in the water at any one time , and of those in the water , one-third will
be swimmers. The 50 square feet of wet beach per person will permit 50
and 350 square feet , respectively , for each wader and swimmer actually in
the water at any one time ,

Soils vary greatly in their ability to withstand the damaging effects of contin-
uous trampling , especially when they are moist or wet. The compaction of
soils that is brought about by excessive use results In direct and indirect
damages to associated resources . Direct damages include soil erosion and
physical damages to vegetation , both the roots and leaves . Indirect damages
consist of deterioration of soil structure and decrease in the supply of soil
moisture , both of which cause lower plant vigor and ultimately possible death
of the plant.

Where recreatio nal activities are not provided with sufficient space , the in-
tensive use of resources by participa nts results In damage and ultima te de-
struction of such resources as scenic beauty, soil , and vegetative and other
biological life.
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d . Demand re qui rements .  ‘ i h -  196 ( 1 and p roje cted fu ture  demand as—
sunies tha t  all desi i~t~~ for outdoor recrea t ion a l  opportunities oriented to
water  m ay  be fulfilled at the tin -m e they a r i se . Therefore , it cannot be cx—
pected that  the 1960 demand f igures will  correspond wi th  the 1960 ~isita-
t io n est imates f i - omn - m ma naging agenn ies . Demand has been comput ed by sub-
ai’ca to provide a means of demon st ra t ing  the areas with the greatest demand ,

Si nce the effect ive populat ion ~ as based onl y  on persons 12 ea i s  of age and
olde r , and since a \ e r y  substantial  amoc mnt  of demand is generated by per—
sot is u ndem - 12 years of age , an adju st : t - n t  was made in the basic demand
figu t-€-s fo r  all activities except boatim ig and water  s k i i n g  to include de ma nd
genera ted  by persons under 12 years of age . It was assu m ed that  thes e
persons would part ic i pate at the sa m e ra te as those pe rsons 12 years of age
and olde n - and tha t  only those per sons between the ages of four am -m d e levem
would generate demand for space. Therefo r e , si nce  the number  of persons

2 years  of age and oldet- in Michigan would need to be increased by 35 per—
- - n t  I t t t i t  a in  t i n e  t o t a l  popu lat ion 1 the State , the  basic demand figui’es for

a l l  i t t  i v i t  U -s except l ) t ) at i f l g  and w a t e r  s k i i n g  \\ - ere i ncreased by 25 percen t
i n c l u d e  t h a t  demand generated h~ ch i ldren  aged four th i-ough eleven.

.A c - - o n  pa r i s  ii  of ci - n n i t n d  w i th  supp ly s t a t i s t i c s  w i l l  provide a pic ture  of t he
i t  - t  -d t r f u t u  1 t -  r ec t a  -at  ion deve lopmen t  by t h i s  subarea .  The detai ls  of the

- I -  pn t n t  at  d e m a n d  and  need in - c  provided in A ppendix D .

The I t - i n  a id for ~w im m  ing developed in t h i s  1-eport r e p r e s e n t s  om i ly tha t  par t
w h i c  F no m -mal1~ t ak t - s  p l a - t - on I~ -ic lies It is n— t ima t e d  that  abo ut two—th crd s
at t h e  ‘ta l  -~w im  mi  nL ~, d cm :ind  wi l l  be satis tied in such facilities . The re—

- - thu -t I wil I he a is l i t  -d at  p 1  fa c i  I t i  t - s  -

l i k t -~~i se . a ~o n i1 I  hut ~~~-~ i~ o-a nI l e r ( - t - I I i ~~~~t at  demands  for picn ic fac i l i—
~ m i t 1 s H t - t  in  s n a l l  lt cal ir k s , hu t  t h e  d e v e l o p m e n t  at  f a c i l i t i e s  w i th

a wa it  t : t ia~t - t f  - pp i t u n i t i e s  w i l l  a l t  n -act much of this demand whe n they at ’e

rn: , 1 :m~- a i I: m h1 - H \ k  V i ’ , t h e m - c  wi l l  s t i l l  he a need ( o r  p i cn ic  f a c i l i t i e s  in
u i - I a n  and s m a l l  n - u r a l  ; i i k s  t h a t  a m n -  - a s i i v  an d readi l  accessib le to ti -me

I I -

The- a c m - -a -..~~ 
- t i t  a - a l  - - (  -u t - t i  I u- m - e- c real it  tn should  Ix’ located in close p r Oxi—

m i t - . I i i  m t  a i t - \\ m l i n s . Ret -  r eat ion  no -as located a d j a c e n t  t o  usable water
I i a \ i -  ~ i , - : i i t - m - a p i n - a l  to t h(- n o - e m - e a t i o n i s t  than land de~ oid of water . Even
t I t u S (  1 ( 1 1  v i t o- s  i t  d i i - e c t l v  n - t - l a t c d  t o  w a t e r — — h i k i n g  and s i g h t s e e i n g — — s e e m
I p m ~ oh - -,u eat  t - r s i t  is  t a c t i  t the pa r t i c i pant when such opportunities
a m -  f t ~~- \  t b - t i  in  c l — ~t - p m ’ o x i r n i t \  to  W a t e r  t h a n  when t h e \  are  removed corn—
p l e t e l v  n - rn i t . S t - i -  F : m l ) l t  S t t ~ - p r o j e c t i o n s  of ( l emand  for the  ba sin includ-
ing  land ( or  pa r k i n g  as sho~~n in  P l a t e  1~ I t  in , - I ~ it i -s P r o l e c t i on s  of demand
t i i ~ t i v , -  b a si c ’  :n - t i v i t i e s :  s w i n i m i n ~~, hoa t i n g ,  \ ‘ a t e t -  s k i i n g ,  c a m p ing,  and
p i t - n i c k i n g :  and ‘h s t - t - o n d a m — v  ~~- T i \ i t i , - s -  s i g h t s e e i n g ,  h i k i n g ,  and n a t u r e
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Table -3

BASIN SUMMARY OF DEMAND REQUIREME NTS

Design Developed Ac reage
Visi tor  Occasions Load Requirements

A c t i v i t y  Year Annual  Summer Visits Land Water 
—

(1 , 000’ s)  ( 1 , 000’ s) (1 , 000 ’ s) Activi t ies  Parkiflg (1 , 000 ’ s)

S\\ i m —  1960 3 , : ; os 2 , 895 -4 2 .0  98 120
m ing  1980 7 , 277 6 , 309 90.3 207 2 ) 3 ))

2000 13 , 20-I 11, 4-4 7 164 . 1 377 469
202 1)  20 , 335 17 , 904 2 6 . 2 589 732

floating 1960 1, 527 1, 198 13. 7 137 27 . -I
1950 -I 063 2 , 672 30 .6 306 61 .2
2000 7 , a27 -1 , 9a7 a6, t a67 113. 4
2020 11 , 092 7 , 099 85 .0 551) 176 .0

\ V at e ’r— 19(30 202 159 ,8 S 0 , 4
Sk i i n g  1950 300 447 2 . 1 21 16. 8

2000 1 , 1-3 9 894 4 . 3 -
~~~~ 34 .4

20 2 ) )  1 . SS2 1, 464 7 . 0 70 56 .0

C a m - n p— 1961) 0 1-1 379 10 . 5 273
ing  19~~1) 1, 7~ i) 1, 092 31. 1 77-8

•23
~
00 3 , 9 10 2 , 392 65 . 6 1, 71 ) 1

2020 0 , 03( 1 4 , 085 116 . 8 2 , 919

P i c n i e k —  19 101 3 , 121 2 , 193 31 . -I 629 59
ing l Os t )  0 , 293 4 , 049 57 . 8 1, 159 166

2000 10. - 119 ; 702 93 .9 1 919 275
20 2 0  13 779 10 , 123 1-14 . :; 2 591 4 1o

Second— lOo n  ‘, -‘37 3 , 0)3 55
arv A c t i —  19~ 0 2 )) , 2 :3) 7 , ~~ 7 116
‘ci t iu - s  2000 3~~, 1) 1 9  1- 1 , 502 220

2 02t )  (3 1 , 130 24 , 001 3-1-5

S u m —  lO~
;t ) I S , 239 10 , 129 98~ 7 1, 000 41 1 33. 8

r n a z -~ of 1980 40 , 220 22 , 456 211 . I) 2 , 14-1 871 7s . 0
all Ac -ti— 20W ) 7-1 , 2 7 2  41 , 195 :389 . 6 -1 , 006 1, 57-I 117 . 5
v i t i e s 21 ) 2 ) )  117 , 971 (35 , 279 6 12 . 6 (3 , 398 2 , 1-13 2 3 2 . 0
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walks. See Table 28 through 32 in Appendix E for demand b subareas . Table
6 (see page 28) summarizes total annual occas ions and recreation days h~- sub-
area in the bas in . See Plates 10 and 11 , respectively, for relationshi p of
summe r occas ions to eff ect ive populat ion and demand requirements for the
eight major activities.
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RELATIONSHIP OF SUMMER OCCASIONS
TO EFFECTIVE POPULATION

Total Summer Total Effective
Occasions (Millions) Population (Millions)
80 4

E ffecti ve Popu lation
Summer Occas ions - — —

00 3

— 
— 

.— 
—

0 I I 0
1960 1980 2000 2020

Plate 10
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‘l’able 6

SUMMARY OF A N N U A L  OCCASIONS AND RECREATION DAYS

FOR ALL ACTIVITIES

BY SUBAREA AND Y EAR

Subarea 1960 1980 2000 2020
(1 , 000’s) (1 , 000’ s) (1 , 000’s) (1 , 000’ s)

Jackson A.O.  1,927 -1 , 2 30 7 , 851 12 , -170
771 1, 700 3 , 140 4 , 988

Lans ing  A . 0. 4 , 164 9 , 8- I ) )  18 , 170 28 , 880
R. D. 1, 786 3 , 936 7 , 270 11, 352

\Vcst Cent ral A. 0. 4,869 10, 737 19 , 822 32 , 491
R. D. 1, 948 4 , 293 7 , 929 12 , 996

Grand Rapids A . 0. 3 , 661 8 , 080 14 , 904 23 , 679
H. D. 1, 464 3 , 232 5 , 9 ( 32  9 , 472

Nor theas t  A .O. 3 , 3 18 7 , 31s 13, 5 1-3 21 , 451
H. D . 1, 327 2 , 927 5 , 406 S , 5~ 0

Total  A .O. 18 , 236 40 , 219 74 , 268 u s , 970
R. D . 7 , 296 1(1 , 090 29 , 707 17 , Ss$

- A , O. — Annua l  Occasions
- H . 1) . — Recreation Da ys

11 , SUPPLY.  The supply  inven to ry  is p r i m a r i l y  an analy sis  of publ ic  wa te r
or iented resource areas in the  Gi-and River Basin . The inven to ry  inc ludes
Fede ra l , State , county , and certain m u n i c i p a l l y  adminis te red  areas . Those
m u n i c i pal recreation aiea s  c -onta in ing  recreat ion facil i t ies for one or t i:ore of
the fi ve ma jo r  ac t iv i t i es  considered in this slud ~’ were included in the supp ly
inven t ors ’ . OnI ’ those oriented p r i m a r i ly  toward s w i m m i n g  pools and pla y-
grounds were omitted front  the inventory .

Camp ing facil i t ies on pr ivate  recreation areas were included in the in ~’c’n~ory
of supp ly . Lack of ava i l ab le  data on private 1~’ operated faci l i t ies  for other
a c t i v i t i e s  precluded an analysis  of them.

~J — 2 M
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Private recreat ion enten-prises f requent l y  serve as a h o l d i n g  un i t  for ove r-
flow from public areas and -ommoniy do not  provide a m-ounded recreation cx
pel-ience wi th in  theniselves - ‘rhis is not a degn-adati on ol the value placed on
privat e recreation areas . In the future , it is hoped t h a t  pr ivate  enterpri se
may play a n-more active role in supply ing the public wi th  a qua l i t y  recr eat ion
expe rience.

No -o nsideration has i -teen given to ti -m e ident i f icat ion , locat ion , amid stud y t i f

archeological am -m d historical  areas in this report. These impor t an t  fea tures
have been identified and studied by the National Park Seivice. Their fi n dings

~vill be included in the Comprehensive Basin Report.

a. Exis t ing  supply. The ex isti ng supp ly was inve nto r ied an d ev al uated
on the basis of present development and current  unused capaci ty .  The i m i ’ x - n —

tory also includes program med and potent ia l ar eas wi th  conside rat ion gb en
to type , qu an t i ty ,  and quality of land and water resources now available om-
suitable for future development.

Actual supply, or pote n t i a l  capacity,  is measured j o t e r m s  of developed ;i 1’t . ~
fo r each act ivi ty and not an visit ation ( s t j m a t ( - s  . That  is . su~)pl\ -  f igure —
were derived in acres which could be converted to rec rea t i on  day s with  the
application of the Bureau of Outdoor Recrea t ion  dv~ ign I t:~d st an d a  i-ds - Th is
allows ti -me i ’esOurce base car ry ing  capacity to he m nter )i- c - ;u- ti in the  eva lua t i on
of exist ing sites am - md provides development guideline s n e c e s s a r y  fo i  the  p ro-
vision of a quality experience. See Plates 12 . 13. and 1-I for l oc - a t i t )n  at
ex i s t i ng  recreat ion areas . A list  of the i r  names is ~ i en in Table 7 .

Some of the exis t ing State and county pai -k s ha ’ - re-lat iv - I  l i g h t  dcvc - l opme nt
in re la t ion  to total land area avai lab le .  In part , pa m’ 3 c i ml a i ’ lv  w i t h  m’ el at ion —

S hi p to  St ate parks, t h i s  is due to the  fac t  t h a t  d e v e l o p m e nt funds  have not
been made avai lable .  In othc i- c-ases , key ti-acts of l and  i’eniain in p r i v a t e
ownersh i p. Muc h of ti - me lam -m d is p r i m a r i l y  m ns c ’ fu l  I on ’  e x t  -a s  t vi ’ r e c rea t ion .
and se n ’ vc s t h e  ‘‘open spa ce ’’ funct ion  which , as indica ted  on page 21 ) . iS t h e

app ropriate land use for -8) )  or 90 percent i i  the  to t : m l  re crc -a t i on  land . How—
eve n- , sou thern  Michigan State recreation areas do pi-esent e x i st ing  oppoi’—
(u n i t i e s  for add i t iona l  fac i l i t ies , e special ly  for p icn ick ing  and camp in g.
Whe re s u n f a c e  wate r is avai la b l e , a po ten t i a l  fo i- add i t i ona l  swimming  facili-
t ies  a lso rna~ be deve l oped . \Vhcre it is pract ical  mci feas i i ) i e  to do sa . a l l
existing park s i tes  should be developed to  fl ,cir m a x i m u m  p t t t en t i a l  in accor u —
ance with the  pi-oposed type of development  p lanned for them at -md ~v i tho imt
sac rifice of the  potent ia l  for a qua l i t y  1 \ j ) t  i ’h -n cc - .

‘rh~- supply of w- a t  em ’ s u r fac e  u-as detei ’m i ned f rom lakes  Ia rger t h a n  20 Ic  r-

and from I i t e  w a t e r  sur face  of th e  Gi ’and Ri~ en’ . Tb ‘- - - c lakes w i t  Ii develt - I
P&)i mc access were classified as exis t ing  supply .  1 - n 1  I p e r t - c - n t  of t h e  ~u r —
face ’ area ut tho s e lakes w i t h o u t  public I - t -~~s was m n c i n i d t . d as ex is t ing  suj - t p 1t

,I 29
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Table 7

N\M F 1$ () 1- ’ EX ISTING RECR E AT I (  IN ARI - :AS IN
( ) i (  N l- :AR THE GRAND RIVER BAS IN

Sta te  Parks and Recr eatio n Areas Count y I t at -k Areas

1 . Walter ~J . Haves State Park 1. Gras s  La ke Park
2. \Valerloo Recreation Art-a 2. Li lil t - Lake Pa rk
3. Pinckiic~- Recrea t ion  Are a 3. Ple asant La ke Pa rk
-I . Br igh ton  Recreat ion Area 4 . Portage Lake Park
5. l- ’ort Cus te r  Recreation Area 3. Spar ks Pa r k

Yankee Springs Recreation Area 0 , Vandercook Lake Park
7 . Hollan d State Park 7 . Lake Lans ing
— . G n -am -m d h aven Stat e Park “. Gm -and RI ‘~ er Pa rk
9 . .J . P . l loffm aster  State Park 9 . Ravner Park

10 . M uskegon State Park 10 . Charlton  M e m o r i a l  Park
11 - Sleepy h ollow State Park 11 . Bertha Brock (‘ountv Park

2 . Toni a Recreation Area 12 . Flat Rock Count s-  Park
1 3. New - as - go State Park 13. Krum P a i k

14 . T ow n l l n e  Lake Pa rk
Stat e  Game Areas 13 . Riverside Park

16 . Hager Park
1 - Sharonv i l le  17 . Grose Pa t- k
2 . \ lap le  Rive n -  18 . Dwight Lvdell  Pa rk
3. Rose Lake Experiment Station 19 . P l a i n f i e l d  Pa r k
-1 . D an sv i l l e  20 . Warren H . Tow nsend C ount y
5. M idd levi l le  Pa rk

Barry  Co u n ty  21 - Lake County Park
7 . Port land 22 , \Vhit e P ine  County l’ark

- Vestb urg 2 : . Sp c flc ( - n Pa rk
9 . St an t  on 2- I . Gordon ( ‘ ou rm t v Park

10 . Flat Rive r 25 . Longlake Counts -  Park
11 . Langston 20 . h enry  A . -Johnson Park
12 . Ed mond 27 . Linus  C . Palmer Pa rk
13 . Grand Haven 2s . Dou glas Walker Park
14 . Cannonhurg 29 . Paris Park
15 . Lowell 30. Dutton Shad vside Pa rk
10 . Rogue River  31. Ca i edorm ia Lakeside Pa rk

32 . Coldwatei-  R i v e r  Park
33. Chief Haz y Cloud Park
34 . Fa ll shurg  Park
35. Viney ard  Lake Park
30 S wa i n s  Lake Pa~~

~1—3 3
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s i m lee  so me of these lake- s provide opportuni t i es  to t h e ’  ownet- and his Ir i ends -

[‘he r ema in ing  50 pe rcent was considered as potential supply. The wate r sur-
face of t i l e ’  Grand Rivet -  from Lake Michigan to Lansing was included as exis t ing
suppl\- , altho ugh access to it is rather limited . ‘r ributary s t reams were not
inc luded since the~’ provide only very limited opportunit y Ion- boating and pI’ac—
t ic allv no opportunity for wate r skiing. They do provide opportunities for
l i sh im i g .  See Table S for exist ing supply.

\Vatei’ qua l i t y  was considered , but it was riot permit ted to affect  the evaluatiom i
of supp ly. Sufficient  data is not available to evaluate the qual i ty  of water ,
la ke by lake. However , w i t h  t h e  intensive - residential  development on the
shores of many lakes , and the lack of central sewage sy stems a m u m d mos t of
t h e m , it is reasonably safe to assume that  the qual i t y  of ti - me watci- in m a ny  of
thes e lakes has been degraded to some extent by pollutants . It was di sclosed
recent ly that even the main body of Lake’ Michigan wa te r s  is being dc-graded
mon-c rapidly than  previous ly surmised .

For the pu rpose of this p la nning study , it was -assumed that current  interest
and legis lation will  u l t imate l y  prevent  fu r the r  deter iorat ion of water qual i t y
in the  lakes am -m d s t reams of the basin , an d this should lead to improved con-
di t ions  in thes e na tura l  bodies of water.  h owe ver , i f such legislation and
cont ro l  measures arc not established , some of the ex i s t i n g  supply of water
wil l be lost foi re cn ’eatio nal use by a rise of pol l u tan t s  to into lerab le lev els .

Table s

SUPPLY AVAILABLE IN SUBAR EAS A N D  BASI N_ _ 1 ;3

Land Water
A c t i v i t y  -~cn-s Sur face  At ’ n’es

Jackson Subarea
S w i m m i n g  12
Boatin g a nd 9 

- 
‘ , (t t )

W a t e r  Skiing
C a m p i ng 33
Picnicking 88
Pa rking :12

Lansi n g Subar ea
S w i m m i n g
blo a t ing  and 3 1 ,

\\ ater Skiing
C a m p ing 9
P i c n i c k i n g  70
Parking 7



Table S (continued)

Land Water
A c t i v i t y  Acres Su rfac e Ac res
West Central  Subarea

Swimming 27
Boa t in g and 25 18 , 000

Water Skiing
Ca m pin g 31
Picnicking 88
Parking 70

Grand Rapids Subarea
Swimming 28
Boating amid 5 11 , 100

W ater  Skiing
Camping 22
Picm iick ing 209
Park ing  33

No n -theas t  Subarea
Swimming  0
B o a t in g  and 1

\\‘a t c - r  S k i i n g
(‘ : i n ip i n g  0 1, ) ) ) 0
Picnicking
P a r k i n g  1

Sun l n l a ry
Swi in m i n g  67
Boat ing and 43 39, 000

\Vater  Skiing
Camping 113
P icn ick ing  100
P a r k i n g  h - I S

h . P r i v a t e  supply . Then- c is no accurate invento i- y of ti - me supply of recrea-
tio nal fac i l i t i es  provided by the l) r ivate  secton - . A n a t te m pt ~ as made to eval—
uat e this  segment  of supply by inventorying ti -me number  of campsites published
i n \\‘oodall’ s Trailering Parks and Campgrounds . According to this  publica-
t io n , there are 29 private can-mpgrounds providing a total of 680 camping spaces
in ti -me 11 counties in ti -mis s t u d y .  They range in size from two to more than 100
spaces each and provide a variable range of services ranging fi-om those that
provide a hare m i n i m u m  to tho se which provide opportunit ies for swimming ,

1 -35
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boati ng , f ishin g , and other outdoor games . Of the 29 sites , nine provide oppor-
tuni t ies  for sw imming,  eight fot - boating, 13 fo r picnicki ng, and 12 for othe r
ou td oor act ivities . See Table 9 for a breakdown by subarea.

Table 9

SUMMARY OF CAMPING AND RELATED RECREATIONAL
FACILITIES PROVIDED BY TH E PRIVATE SECTOR

Equiva lent Numbem -  of am - e n s  providing
Nunib e i-  N u m b e r  of Act-es of oppor tun i t i e s  for
of Camp ing Deve loped Sw im-  Boat- Picnick-

Subarea An-eas Spaces La nd ming in g ~~g Other

Jac kson 233 23 2 2 5 3
Lan s ing -l 20 3 1 — 1 1
\\ c -s t  C e n t r a l  7 113 11 -1 -I -I 4
Grand Rap ids 10 29 2 2 3 4
N c r th e-a st — — — — — — —

I u t ~t l  29 I~~~t )  9 13 12

Ri - -ed u I  t ! i - ck-s i g i c  1~ ad used ar l i e r  in  th i s  stud ~ , the (~~~( )  c -an ip ing sites are
e - i i u c ’ : t l en t  I -  - — at i t - ~ 1 cI t  ve ’I tpe-d land . ‘rh -m is e q u i v a l e n t  ~‘as included in the

h o  I t -  Ic— riO -~n a ~ n da~n m a t  p n o ~ i de-s  — pe -c i fte ’  i n l o n ’n r m n t i o n  on ti -me ’ q u a n t i t y  1
f a c i h i m i e - - - pm ’ov idt ’d by ftt p r i v a t e  — e c t o l  t ’ r  u t l i e i t \ p t s ct a i i o i m : t l  , i e t i v i —

I t — . r ce ’ m’ - t i - t - , no a m m e - n i p t  -~~:t ~ mad e’ to  q u a n t i f y  the’ e x t e n t  1) 1 f ac i l i t  i t - s
a v a i l a i t l e  for  u s e -  I i -  e - n c n  c i  t i l e -  !~he~ ac t i v i t i e s  examined  i n t h i s  s tudy . In

i t l d c m i o n , ! h t -  c i s c -  - i suc h t a c i l i t i e - s  is n o r m a l l y  l i m i t e d  I i n d i v i d u a l s  ~ - ho c i sc
t i n -  c am p i n g  t : u - c l i t n - ~ provided by tile ’ p r iva te  sen - to t ’ . ‘I ’hte i ’e t or e  , ‘ lie- i n t e n s i t y
ot use of the  r e l a t e d  i’ec m’ e at iona l  t a c  i l i  t i e s  would u s u a l ]  ~ he low- .

c . Progra t i imt -d  supp le . P i -ogr ammed supply was obtained fron i  the
M i c h i g a n  Statewi de- P l a n , wh i l e  po ten t ia l  waten- s i t t - s  were ident i t ie ’d  i) \ t i le
Co rps of Engin e-c-n’s , Soil Con servation Service , and M i c h i g a n  \ \ : i t e  n Resource s
(‘ rn mi s s ion . Add i t i ona l  infor mi at ion concerning pot et itial recn ’eat ion am-ens
w a s  gathe red d u r i n g  ha-s in m-ec-onnaissance trips and pen -sonal c o n t a c t  u ith
area and coun t p lanm -iim -ig commissions .

D e te rmin a t i on  of the 1980 unsatisfied demand requi red idem i t i f ica t ion  of t h e -
capabilities of fu tu re  outdoor recreation programs as described in county  and
St a t e -  plans . To qualify as a programmed area , an ind iv idua l  pr u~ect n iu s t
~~~~ p lanned for deve lopm ent  with a si te plan and an a c t i v i t \  breakdown. ‘l’hose
projects which could he listed only  as hopeful acquisitions ~-ere not  included
in programmed supply in the studs’ .

. 1—30 - 
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Plans  ar e’ being d c v t - l c c p e - u  hv the~ S c - i l  C n n sc r ~ ci c i on  S e - i y i e t -  Ion’ h ood ( ‘on t  i

measures  on the  uppe - m -  part of t O t -  Map le- Rive r ut c dc i ’ Public l a w  300 , N -
s t r u c t u re ’s  a m e -  R i n g  pi’opose’d for flood c’ont i-oh amid i’ec’ z e m e t  i i  ui -i l t i t  t ’p ~~~~~~ -

The S l e e py  Hol low - si t - on the Little Maple’ Ri ~c m’ is a I n’ead y und e ’ 1’ d - t I~~ -

meat by ti -me ’ State of Michig an . The p lann e-d f a c i l i t i e s  I ci -  I h i  s i t e  a c c  in —

el uded in ti -me ’ p rog rammed  supply a~~a i l a b l e - . I t o -  o t l ì e - m  pr ’ pc se- d  s t i c i c t c i i ’ t -
located on Bear C i-c-c- k wil l provide  a recr e -a 1 a i - a l  i R h  oh 233 a r c -s . Vt cc i-
t h i s  sit e  is developed , it also  w i l l  p i ’nvi eh - a sigic ifi e-aic t qt m a nt it ~ - c i  a d d i t i o n a l
facilities in an area of subs tan t i a l  d c - n i - cr  d hut wi th  l i m i t e d  oppor tun i ty .
This s i t e  was not included in pl’ogi-a i c c  i c e d  s up p l e .

FO e S t a t e -  is also deve lop ing  a recrea t ion  a n’ c-a nc-at’ Io m i ia which  ~ as i n c l u d e d
in progra mmcd scm pplv.  N ewavgo  Sta te -  P a i k , now i x - i m i g  p l a n n e d  , w ill pin —
vide rec re a t iona l  oppor tun i t y  also , hut it was  cc 0 i nc lude d in c n - og i - a m mn ed
supply b cc , -causc- it lies outside of the s t u dy  ar e-a.

i~c -e ’ r e t i t i o n a l  faci l i t ies  p i-ogi ’an ime --d for deve lopmen t  w e - I n  - c u t  emiitni c’i-ated by
site.  1- ac- h pr oject  was eva lua ted  for  i ;s  coal i ’ibuti on to t he  n- e ’ n 1 r c i  re’d t m c t i v i t v
f aci l i t\  needs across the b u s  in . :\s is t i c- c as t -  w i t h  su p p l y  and dc n i and , all
co mputa t ions  are’ c - x t c n - e-sse ’d in te r ms -f - i c r - c-s of lam - m d and w a m  c - n -  wh i ch  m ay
bce-  conver ted  to  visi  t o n -  day s when requ i i c ~c b . A s u m m a ry  c i  91 og n ’am mc-d
deve lopment  is s c-I  hot - t h r in Table 1 ’ .

Tab le 10

AC1IE ’iGE PIIOGBA \1 \ I E I )  Ft hi 1-1 1-TB }- :ATP -~~A l~
DE VEL P~’cl l - N  ‘1’ BY Ice ’

\\e’s t ;n - c c b  “- - n-tO-- - i ; a — c n
A c t i v i t y  J a c k s o n  I a n s t n ~ ( ‘ c~~t i n t 1  h i : c p i d -  c ;r- ~t T e m a l

Land
S w i m m i n g  o 0 7 1 0 22
l O c a t i n g  arah 2 3 :: 7 17

W a t e r -  Sk i ing
Ca m p ing 21 2 ;  N I 0 I I - ;
P i e - n h - k i n g  11 1 01 50 2 2 1 2
P a rk ing  0 ‘is  2 1 1 23

\ \ a t t - x ’  S r m i ’ t a e e  I ) l i t )  — — - —

d . P i’c~~p e r t i v c s~ ppk~ Pro sp e ’cti~~t - supp ly is c c m n ; e -d ~ t t h c ~~e acidi-
t i o n a l  r e c m e - c m t i o n a l  f a c i l i t i e s  t h a t  am - c at it i c ipa ted  to he c ucc s t i ’uc t e d  a l i t - i -  I t r s t n
by n - s 1 u - - t i - t -  I t - v t - i c - -  ot  go\-t-rnme n t and the p i ’ i \ c i t  s e n - ~~c - r - . T h i s  su p p l y  d i f !e - n ’ s
ft-nm progn-amnie-d supply in t h a t  no so c - c h i c -  p l ans  ir a~ e - c t - u  d e - \ c - lo p c d  - i i ~~t i  c c

pm ’ogm c i r r u s  for c o d i n g  h a v e -  h e - c - c e s t a b l i s h e d . h 1 c t w c -~~t - c . e ve n  ¶ h c c c u g i -  l i t

- 

, i - : 17 

- - 
:~~~~~

- 



4 mc irru s hcr ‘ c - b ee n ch i ve’ E u p c- el , \\ c mus t a mm i c - i pate that the- var ious  ~~~ 
c - c n um n re ’nta l

eat it it-s ~nd tir e- i 1 m ’ 1 ~~ ate secton ’ will continu e ti-me’ e c c t n ~ t n - c a - I  i c - c c  ccl recreational
lcic ’i li tie - s I t e -v ccn rd the ye- ar c c l  l e’c}, The-i - c- i c ci - . prospc- n ccc- supp le was d c- ye -I—

- i c-cl I -\  pr c i t - c t l u g  the u -  g n u  i c c  r i-cc) supp le develope d f u r  c a - h  ac ti  C i t  \ hetwee-mi
i t l i l )  arid 19s0 t c c  the ’ y e -c m 21 )211 on a s t r a i g h t  line- basis . I t  is  — b i c me ui in P l a t e s
10 t h r c c u i i 4 h 22.

12 . N l-J-:DS 
- 

N e e d  is de-line-d cr5 the’ dilk h e - n e - c  bc ’lw c - c - i -  I lie - c - x is ring i-c-c’ i c - u i—
i on supp ly curd hi- tc)tal d e m a n d . The- 19101 rmee- d \\ c is C i ( - i i  ve’d bce s imb t  n-acting

t i re ’  - \ i s  t i m i g  191 cc supply l r cc umm the me tal id Ol de- n -ainmei . Pi’oj ee’ m~ -d :ec- tivi t ne eds
w e - i c -  determined 1w s c i b t i - c i c t i n i g  the -  1 :33  supp ly and t h e  p r cg r - c cr:ur c e’d —e cpp lv
ft -n m pro tected de -nrucm i i c ls . P1 tc ’ 1-i illustrat e- s tire- c it - c u t  cc -c-c l t ccr i n c  crc- catrip—
iuug and he-acli Spa c e- in  the -  Grand  Id t - c Basin .

The i-ends for sightseeing, nat cire walks , and hiking \vc -r n - compute-c l by apply—
ing a p -n ’c- c-cmtcig e - f igr a n’ e fur n - ci t - li of time-se activiti e s to  t b -  seim cf ti -m e annual
V i s i t S  t c c i  th e’ live’ activities projec te d in  d - t c r i l .

The’ pc-r e - eu lucige - :c c - - e- d l c d ’ sngb ct s c- e-ini g, n a t u r e -  walks , ~nd h i k i u m g  \vc-re- 30, 1~ ,
cinch I , nn-s pec ’tiv ele . lh c-se- icg ci ics we ’r e - obt ~i i c m e - c l  f i ’ ccmi i  t h e  i c r  e c i l t i t c m  p an t —
e - i p a t i c c n  i - c i t -s in ( l 1 h i u t C  t i n  i t ) ) .

‘t he st i-d~ c n s s m c m e - s  t ha t  ii  t h i -  w a t t - i - - - u  i c ’ni t ed n e e d s  c i  the l i v e  i n n  - - i c c i s l y

e l e t t n e - d  a c t i v i t i e s  a n - c p n ’ - ~ ieI e -d in  a i c i - i l i t \  setting s i c i h i c - i t - i c t  land evil  I t  a v a i l —
ui i c le-  c u  the- crs sucv iate - d , l e s s  intensive-  c c v t l ~~m m i e --c  , such ccs l i l k c c i g  a c c d  s i g h t —
st e - i c c g .  Se t- ‘[‘ab le-  i i  i c - i  a basin s u n i m u i n  c c l  u n c t j e - c c e - d  ne- c -d - ~, S e e -  T i c i c - s
33 m b : c - u - c c g b c  3 7 in A p~n - u c l c x  F le t- dc -t ai ls cc l  t u i l d e t i c  11 ( d i  c . - is cv sL lbcn c ’ e-i- .
PI c nIc -s 13 t h r o u g h  22 i l l u s t rc iu- gn’a p hiecnlle the- a m o u n t  c f  i - c - c - h J c c - d  c u — I i c e d

t o  the-  va r i c u L t s  c m i  C i t  i c - s .

The- ta b l e’ l u - i ’  needs in 1iO’O s h m ~cn s  t h e  - J a c k s o n  S c c b c c i i  u - c c  C u ll s c c b - s m : c c c t c : c l s um - —
plus c - s  in  c c i -  - i n n  r ig  and ti -me Granci R n 1n d s  S i b  c i n i - - cm cc i i  Ii sun -p leis c s  i p c r c  c i  c i t .

Sccnie - dctuht is c~ ’I d t h a t  t b -  I d e c i c  5 ol el u c c c e r c r l  c i c c i  mc _ - c iu ’  n- e l i -vt  c n n :  lc - L - : c r c l m e
plc-t o me- c c l t 3~ : ui c’i -s t v  ot ~ n c 5 S t c i - c- sc :~~ -i’ t l - c i  i t i c -  Jcn ckser n Si ct c u r - -, .  i n m  other
cc - - n - c b s  - tire’ I - is - -n i n n  cc i l u l l  C t i c  t the c r c  ect e - I cli - mc c c i  m c c i i i  t l i t  Det n c c il
SMSA t o i ’  i - - c - c m u c t m m a l  f utc r litic- — is m ine -hi i- re ci t e r . pi’opo rt i -- c c c cmtlc . in  t h i s
ir e-a c i  i’t iP i c -  u t - i  re - h t h a n  it is i nn tire- in- t ie- Ic-vt-I cm r e c e ’ - 1  t h e  I c c  3 -  ha it i with-

in t h e -  1 ) t - t n i - c  :- c -i V lC e’ art-cc . Si ni i lumi ’ c ’ o n d i t i - u i c ~ c N i S t  c ci’ - c u b :  r S~cI ~~~ s
sidtsm:iu cti al b t rti c cn s cit thi-i i r t- -~pc -ct i v , -  s e r v i c e -  Ill -aS lie u p - n c c lati v e le fiat
lake p iair i it- I c e - i . ii - ee c-ve t , no ci t t c- r ilp t Ce c -i n c : i c l t  - t i n  ~ i t - le e r l\  I ~c p c nl:i —

m b a  and cl t -rum c m c m l lig at e-s for t h is  Inc-tot’ c e- C -c ons - cit it s -n e b c u l - - - s c m - c m - ai d the
d j t t i u c i ! m ~ tm d r - c -I - m u g  ci m’ elia ide - c m l  to ni cik - mc:is t n:mbh- O r e - m i -  $t  ~-o r-p e - e -G c rms .

l Ire -m t - h e  r - , s c u - pc i c- - u - s i c c  ti le - tcec ’ksoim S u b : ne-ce t utu 0 ti-is iv ~~~- ccc crc - ccl a lc cccr
Ju t  - t h a n  :c uu 1 (1 c cci i i t v _ 
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l a b  -i c 11

I tASIN SI G\IABY (IF PBo-Il-:cTI-:l) N E E D S

Demand in Acres Suppl y in Acres Need in Acres

Devel - Dec-el- Devel-
e -m ped Water oped Water oped Water

- \ c t i v i t v  Year Land Surface Land S&rrface Land Surface
(1 , 000 ’s) A~ i t ’  (1 , 000’s)

A~ B~~
-‘ c - i r u i m i n g  l d t c ) 0 - — 67 ii

19’~O 20 7  22
2(10)) :177 2s~-
20 2 1 -- ~ 9 -500

Bcm :rmm n g I 9 i - c  1 - IS 33.~ 43 39.0 102
l9~ 0 327 7 ’ , 0 17 5 21-7 ;3s~ 5

W ate r ’  2 1 1 ( 1 1 )  10 1-1 7. roj o l O s . 3
SI - d in g  20 20 93( 1 232 , I) s90 192 . 5

(‘ :iu n v i i n i g  1 9101 273  1 ~3 90
19~0) 77~ ID; -is o
2 001 ) 1 . 710 1 . 3s1
2020 2 , 119 2 , 390

P i c n i c - k i m - m g  1 ¶ 1 — n 62 9 460 l(9
19~ 0 1, 159 212 4 s7
2000 1 , 919 1, 2- I T
2020 2,~~91 2 , 21—

Pan-king 1900 204 145 119 * ~~~

1 9s0 5- 1- 1 03 33);
2000 (6 I 733
2020 1 . 193 1. 2~ 6

S un i m a m - v  1 900 1 - 109 33. s9s 511~~ 
*

ccl above’ la— 0 :t , 013 75 . 0 4( ;0 1, ( 7 c~ 3s~ 5
-\c t i y i —  2000 5 , 3— () 1- lT .~ 4,222 i o ~~. :;
l b - s  2020 ~~, ~- 12 232 . 0 7 , 4 s4  192 . 5

i - :xi stin mg developed land ; Land program med fo t- development befor’e iO s O .
- ‘ 1 he- arc-a of evntc- m’ sum i ’fc ic- - pi’ojected to satisfy n ’c’ds lot’ boa t ing and water

s k i i n g  cv i ii  pm -ovi de ti -me sni a l l  ann ou t i t  of ce -at er sti r-face needed for scv irn n ii ing .
- I ansi fo i’ p ci n -kim i g in c -I  c r c  h - s  t ha t  ne’eded fon ’ all p am ’k i i ig except boating, cva ter’

ski  i r g  ne rd c - ui  n ip i r ig  c h i c - h  is includ ed i n lam - m d mmeeded for the act i v i t \ .
‘ I O t I i l c c c  t~ i s  ( m u i t m t i O t  i - i  ac ’cura tel  obtaine’d liv suhti’acting total supply f rom

D c I ;nl di- m ui ri d i )e -( -ci ) i: u e- sum-p luses of fumci li t i c - s  in one c i c t i v i t c  can not be ni ~ e t h
t i c  c f f n t - f  cm ct-e ~ i i n a nother .

-i -41)
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PRO J ECTED NEED FOR DEVELOPED LAND
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PROJECTED NEED FOR DEVELOPED LAND FOR BOATING
AND WATER SKIING FACILITIES
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P1(0,1 EC FE D NE Li) I-’Ofl DE VELOPED LAND
FOR PICNI CKI NG FACILI TIE S
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PROJECTED N EED FOR DEVELOPED LA ND
FOR PARK ING
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PROJECTED NEED FOR ACREAGE OF WATER SURFACE
FOR WATER-DEPENDENT ACTWITIES
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5cc i i c l  c i sc  s in the  Grand  Rapids Subai ’e- a i’cs ti l t  i rom t u e  Icn’ t-~ c- c c t -  c c i & - ‘ : l e - i l s i \  t-

1 t e ’  i’ e a t i o n a l  tat- i h u e -s in or ne’al ’ the ai-e’a and proposed dccc lcip nre n t ol S U i ) —

t c m u i t  ic i l  a d d i t i o n a l  f a c i l i t i e s  ave- i ’ the  n e -N t  fecv vent s .

The pre-senc’e c c l  surpluse’s in ce r ta in  subat -eas atfe ’ct s ( l i t -  ne -c ’ds p t c tu re ’  Ion’
In - I cas in ces a cc l u - c l  e . When needs ci t- c- computed fat’ the  I c c i s  in  as ci wiro le ’

s u m - p l u s e s  in n one sui)area i-educe- ex i s t i n g  needs in ot iut - i’  s t i ha m’ c - c c s  . ‘I ’Icci s , cm
rue p ic ture ’  ccl n -e-ds lot ’ the  e ’nt ire has in is somecvhat  d i s t c c n t  t c i  . The ne t c c rc - ,

lie ’ suns  of t i m e  n eeds l O t ’  the ’ l i c e -  subareas  n i a c  he gl ’eatc-r t h a n  the  staU -d
cr e e ds ton ’  ti - me - I c c m s i n n  cms a whole ’ .

The- i c -  may  he a surplus c f  i-c-c r e - a t i ccna l  iac ’il ities i c c i -  c e r t a i n  a c - t i c i t  ic -s in Sc c r u d ’
u i b :m n c  -as when a nu n  c u -  r e s e r v o i r  is c ons t ruc ted . J iow e c e r , when l’eservcc , is

a nc - bu i l t  to provid e  n e-c- t ied wate ’r su r face , it c~-i li  be ne-cessal ’ tc) c’on st i-u ct
re-c rt c lt i on a l  f c i c~i l i t  ics on lands  a d j a c en t  to such water  i m p o u n d m e n t s  c - c e - n
thoug h t h i s  c o n s t r u c t i o n  c l - c c i t t - s  a surp ltt s or inc i’e-asc -s an e x i s t i n g  su rp lus
S i n - I c  cc c r u s t  r uc t i on  cr1 1 1 permi t  t h e  deve l o p m e n t  of a conrp lel e’ t - e c - r c- uct  i c c n : m l
in c - j i l t  ad~ac -ent  to hit-ge’ hod in s  c c i  cc-ate t’ . In en d ) c - c i s c _-s , t in - se- su i’pluses
cvii i  be of a t e -mporc i r v  n a tu n - e- and wi ll he ah sot-be d by an in c- i -eas ing  dc-m an -m d
w i t h i n  cm fe - cc c-c m n -s . ~ us u of the ’st ’ su n - p luse s c c - i l l  p robabl y  bc c-c - ide -n t  cc l  i’e l a —

ic c lv  s m a l l  are-as t h a t  cia not pr ovide an c ippor tunr i tv  Lci- a vc ei’ i e - t  c c l  i c - c -  r ca—
lot u l  I c~ ~

)t i i  t i l e - C- s

The ’ t i e - n d tocv a i’d u r b a n i z a t i o n  has he -c-n in c n - c c g i t s c -  for many  ecu t’s . Thi s
t t - t- nci is c i t - a t  lug  I: mi ’ge -  p c c p r l a n i c c n i  c - c - ri t e -  r s  , and pt ’u c v i s i o n  c c i  su f f i c i e n t  c u t —
d~ c i c i  i’e cr e a t i on  l a c i l i t i n s  in c l c sc .- pi ’cc x um i l v t i c  t h e  I c c - c c I t -  c c i i i  he di f i ut -~c it ,
c i  u i - c t  its p css  ih ie ’

The i t - s e - c m  n h  d ine ’ by rt lc i e ’ lhc- i ’  amid Gu i - in  i n d i c a t e d  t i re-  ni-e d i c u  se c r u m i  di f—
I t - i t f l t  I c  P~~ 

c c l  c an r p in g  i c ic  j I l t  P -s . The- v found  t h a t  s cc t i ie  c - :crn per — pee-icr

t i c : i t  type’ c c l  i c i e ’ t h i t v  cv i r ich  p t c cv i de ’d  qu ie t  am - m d s o l i t t t d e . ) ) t h c - i s  i u c - l c u ’  t a r i l i  —

t i e s I - c c - O l d  -c i  in  su e - l i  r n c m u n r c e - r  cis t i c  provide d, J cp c cr ’tuni ty c i -  s o c - m a l i / c I t - c c  cv I c

o t h e r  I n c  p l c  - . ‘l ’hus , c - an t i  ncgi’ounds shou ld  Is -  loc ’ctt ed and dci— g u c c - d t i c  n i l - c
t i n -  n - a n g i - s  of c o ds of a l l  c ’a rnpc - i ’s .

~i Itie-l Ic-n cm nd m 0 t i n  c c - c i t  c - e l  c - i l l  t h a t  c m l a n g e  m i - m a j o r i t y  of ~\ r i c e - c  1 c i i f l  cid c c l i  s d c c  c c u

- c c m m p i n g ,  Oi l u h u s t -  cv h cc  do i - an n -m i )  a rc -  a l s c c  \ e r y  ac-ti c-c in p ar -  cc- i pc t r m - mg in
c i h e r c c t i t d c c c - c  r e c r e a t i o n a l  c m t ’ t i v i t i e - s , such as s cv imn r i n g ,  l u c c u i n c - ,  m n ’ c i i c 1 ~ i n g .

m o d h i k i n g .

1- h i  r ig  and h u n t i n g  cit’ e two mu f l o r  i-c-cr eat iona l  ac t iv i t i e s  i n cvhi ch n i n n y  pt - c c 1;k-

; c : c i t i c i p a t e . IVi r i le ’  i t  c ras  n ot  a purpose I c c  ca lcula t e !  d em a n d  c o d n c  , -c is t i -

the- s i -  c m r t i v i t h - s  in t i - m i s  report , needs 1 c m - f i s h i n g  and l u u u u i ) n g  - n l c o I l u u c i l i t - s

I i—n m ~-\ pp e ’r i d i x  K , ‘ i s i r  an -m d \ \ ‘ i ldl lfe , ci i- n s t al e d  hci’e’ t i c  j i m ’  c e r t f t -  a nun ’e I c i l c i c l e l e

pi e ’ ) u i  - c r f ti -me ’ c i t  aI needs fan’ ret’ t-eational clrve iopnien t . 1 c chl  c ’ I 2 l c r e - ~ n i l
( - ( - ( i s  in u m i c g h r d a r s  c ind h i m n t e i ’  due s ,

. 1 - H

_________________  _
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NEEDS FOR FISHING AND h U N T I N G
IN ANGLER AND HU NTER DAYS

(In Thousand s

Fishing Needs

Sul)area 1980 2000 2 ( 1 2 ) )

Jackson 148.6 315.7 497 .2
Lansing 192.5 306.5 PH. 2
West Ce nt ra l  36 .3 219. 2 ~27 . 3
Gi’and Rapids ~-1 , 9 23( 1. 3 373 .3
No rtheas t  21 .0 52 . 7

Basin 4 S3 ,3 1,130.4 1 , s21 .5

Hunt ing  Needs

,Jackson ———— 7 l 2 i c . 1
L a n s i n g  -- - -  1-15 . 0 327 .9
\Vest Central ---- 70 . 0 1 5 - 1 - 1
Grand Rap ids — — — —  117 .7 ~H1 . 1 -:

N o r t h e a s t  —— — — 52 . 1 1k .

Basin — — — —  4-14 . (1 1. ((17 .

- I —  Il l
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SECTI O N IV

OU T I ) O(  lie REC R EATION PLAN

~‘ec it ci nut i s t  i - me re c ognized is the mau i a t t rac t ion  for pr esent and t u t u r c  out —

I c c c c C  r e - c - i ’e ’at i o i -m de ni cin d in ti - me Grand Ric-e t ’ Basin.  ‘f l -mis h i st cc r c of cr at e - I ’
c i h u n d c i  rice ’ in 1\I i ch igan  has set the  re-c-i -cat ion t h e m e - I on ’ the  State ’ arid i t s  pe op le
c i s t ’e ’f l en’t ed  b the- S ta te ’  adage — — ‘\‘- c m P - r  \1e’ondc t -lan d .

:\s ti -me’ populcition and i ts  dc-s icc- to pai’tici~)at e - in outdoor  re -c n’ e - c m t i o n  i o n  n - c -us c-s
tire ’  Inc -k of c m v i i i  hab i t -  cc c m t e - r  l ’csources bec-onies ni -mon - c - appa rent  amid of gi’e’ate’r
concern . The Gi’and R ive r  Bus in has l in e- li cit-m d is being d i r e c t ly  - o n f r o m i t e d
cc i lb this problem. Dut-ing ti -me- s ing le  re g i s t r a t ion  period ot I 9( 13 19( 15,  m a n y

7t) , 000 POcve rbOatS cve-re re-giste’i’ed by the  Cc~ m st Guard in the cit-c-en c-oUnties
c c l  t he  I ccm sin . The pn ’obie- rn c cl  ove-n -c ’r oc c-d i ri g and t u rn ing  away of c-is l ion’ s i r e —
q u e -n t l v  oe-curs in S t c m u e ’  pan -ks . The det e-r iora t i on  of cr a t e r  q u a l i t y  has taken
i t s  t o l l  of ti - me ’ u s c lu l i c e - s s  of c ra t e - i ’  t’i_’sou i-n e ~s . Hocv eve- r , cm conce i ted  i - I I c ) r t  by
the ’  St c it e  I c )  solve ’ t h e  pa h ut ion pi’ohi ciii c’ou Id e ven t ua l lv c-eve’ i-se’ l i d s  n’c-s ( n t

r e -nd  and u I t i m u t e l ~ i n s u l t  in i m p r o v c - n r c ’m r t  in cra te - i’ n n u c r h i t v .

I 2 . APPRAISA L OF R1- ( ’I t E A T I ON _ PO’I’ 1-~N T I AL S . In t h i s  study t ire ’ n \ i s t i r l g
an d pr cg n - ci mu med fin- i l i t  P-s , tir e- pot e ’nt ia l  c c l  t h e  n ’ ns ou re-c ’s in tire- basin , cnn -m d
c c r p c u h i h i  cc ’s c c i  p r c c g r c m n r l s  c c l  m g c c n i c s i n - c e c c u c s i d e ’ i ’ c-d .

cm - CaLIco i t  c c l  1- \ ur ~~~l < t - ’~c cci I nc -
~~~~. .\ n c n t n i  I ic i’ c c l St cc ! c p a i L s  c c c  d c _ c - c  i a - a—

t \ c c u ’ , ccl’ c - c r ~ cc0 e ~cc cil i e’d hi t’I~ sc- pr~~\c n c 1~ 10 i h e  i )c c c c’i e l c lr\ c c l  ) I ~c F i l l  c I

I ca in , - c ’ c cr - m i c t h r e s -  cm ic- l o e c i t ed  cc i t h i i  i s  H cdi - n~ , 1h c r c  c i l c ’d 5 - cc n r c  - -

c i  c ounty pa u - L i - — ni t i r e -  t i ’ : m c c c i  h i : m l c l c k  ci m c c i  cu rd a t ouni d - J c ic ’ l -c c , i cn  . I i i  ‘ c a n d y

i c i n c -  I l i t - s e -  c i i  i l i t i c  - — c m i  i c c ’ii r g h e c u  I R ! c m \ -  - - I  I c c  n u t - . - - time- C O d S  c f  t ie - c ul l cc .
Tire l c i n s h c g  cind N i 1 ] c c  m~~t ~~~ ,es c r - c -  c ’ - r c e - c - u c m l l c  shot ’  -I an LI e l i !  i

plc c - I  I i i  j i l l i c  .

i i i  ~ c 1~ u I - — , l i c e - m t  t i e -  ~~~i\  0 ’ . -  p~m i k —  m c r d  i c c n e - c i t i c u n  a r e - c c -  -
- - I c  - - en c-c i i u i  t I c s  in ‘h -  I !  c c  - id - - . I l i t  - c I n  - c c  - cm c c  d - i c c  c c g c  c c !  n c  c c - —

t i c  c i i  ‘ I  d~~c c  c n ’ t n r u d  V i ’~~ , i - c - - - - l  tire -
~~~~

- 1 - :11  , - . S - ~~- ci Ir e re i - - i  i t ~ 2 c c  c r c  I

( I i -  i - l c r ~c u c . - n r t m ccc! 1 i c cti- rct i uk i- i - mcIiIiIn .uc c u l l i i i  I - ~~ c n n e  c ,

[ c i  ‘2 cu e - c - I c c l < , -~~i’ e - i t i c c i i  A r c  c m cc i n n - I c  l i e - S  , m s t n c - t e  t h e -  U ; i s u - m  I cl o i c n i  in  - c — l -
u _ c ;  - J c i t - k ~ c c n i  ad  , i  cC.  n - cc  \ m s i i l c  - rc arr ( ‘ 10 c c !  i t ’ s  m in i c’nnt ., i r i s  m~ c - ‘Ut  I , c c l i i  ~~ c c - s .

has I c e - c - m r  d c - V  - c - c l - x h - c n ~~i \ c  I c  t i m  e~e ne- n il i c - c - n . - i l l - l i  m u d  hurct u u cg Use - , I 115

i t  I ’ . - c i  d c i  J c c c n d ’  l i i i ’  ‘ t i  c i t  - - I c pnlr c-u t c ’ t s u l c -~ ci c c m l  m n - m i  c 1 1 1 1 c r  1 ci d d i  t juno c m i i i  P 
-

u n g ,  p i c n i c k i n g, ~‘ c i n n n i r i n i g ,  an ci c 4 i c c  I U c t i V i t i c  ~~~. l i c e -  ~~t i ’ c i c  I c  d u’ t~ r c o t nc-cv
c : m — te- r i rl, iuc s t i e -  in ti r e- m a k i n g ,  which c c i i i  t ; i k e  t n i t r )  cit - c 1)00 1 t h e  c - l u - - - c  - ‘ a l i c e

c m i  i t c c i i i  ~~-r v  l i k e - I c  ht ’ i u u j m r c i n t i n c n h m e  t e e  c L e q u i n s -  ru c m uc c c i  3 c c -  m i t e  ~~ 1~~ i — d
i i i  V u !  c - I cod ccc u i - n - - c~m On t i  h i m  t ’ c I !  no Il- l ie ’’ Of sjlc -

~~ cc l i  i i  - s c u l l  .c l i lt- I m c d

.1 —
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amd wctt em’ I c-outage a i - c- ac-ailabi c- , i r i t e - u c s  i c  n (Ic - i  - I c  c p nvc c ui I can i - t -  t~ c-~ I , i i  dl i - ~ i c e d ,
c v i t i u  l ’c- t ent ion ccl a desirable  n - : m t I o  c cl  r e la te ’d ccp m ui  s pac i -  c u - m d n x t c  u s  l y e -  i - i - t i c - a —
l ion lur id , The Mich igan  Outd oc cr  Rec- n -cat ion Plan i c r c  p se -s c m d d i t i o i i s  I d ) i
c a m p i n g ,  scc - immin g ,  pa rk ing ,  amid n ’elate-d f ac i l i t i e s , a l so  t i m c ’  c m n u l  m i s  i t  i i i t i  d i

add i t iom - ic m i land .

The’ Vanke-e 5pn-i rigs Rec ’reation A m e -c c is located on Gun Lake- in cc-est c - n - n i  Bar i
Co u n t y  and co u i ta i n c-  I - 280 a c - i -c’s I if cr-inc -h c ib out  - it ) an c-es a i - - cc ci i c-c - — u i - I  i c - c - .
This area provides oppor tu n i t i t - .A lot ’ a l l  ge-ner a l  m e c - m ’ t ’ a t i d c n  d i i i  v 1j t j e s i n c - I n t l  - -

tog s cc-im m i t -mg,  b o a t i n g ,  camping ,  p i c n i c k i ng ,  t is  i i i n m g ,  h u n t i n g ,  c - I c .

The a i_ c - c m  has the- pote ’nt ia l  lot- sonic addi t iona l  dc c- e lopmer  I ,  c-s p c_ ’ci ctl  I c  lot’
I an d— o i’iented cie ’t i c i  t i c - s . The r~.I i c - i c  ig c iu c Outdooi-  I n - c  n - e at  c - r u P la i t  I d i  I l l  sc’S
add itional parking and r a m p ing fcr c l i l t  i t - s  ci s cvell is I in  pu r c l ia i - -  c cc l addit I c  c u ca  I
hand feu ’ nc -cc- pa i ’king 1 m m - e lms cc -h ie ’ h cr - il l  i cni m it b ett er i nt i li -ia li oi r c f  e-x s t - l ~
s c c i m m i in g  beaches .

h o l l and  am -m d Grand Have -n S ta t e ’  Parks ci n c  located on Lake \ l m n h i g c i c m  sl ic cre -s

nea i-  ci t ies  iv ti - me-  sam e ’ r i c m m c - s  • Both of these ’  t c a  r k s  c c c i i  t n  in  less th an  SI )
ac -I - c-s each and a no -  c- c-t’ ~ m t  e n s i v i lv d - c c Ic  11) 1 11 I on ’ scc i n i m i t u g ,  r a m p i n g.  p i n  --

nick ing ,  and f i sh ing .  T h u - s e -  p c u r l ~ — cii- c~ h n c m v i l \  use’d ar , d  p i u c  d c -  o n ly  l i e u  i t t - c l
Opp Ot- t u n i t y  for add i t i o n al dec -e lopme - n t  w i t h o u t  t h -  I - i  m l  c i s i  of i r c o i c -  land .

i h c u c n c e - i ’ , t i u c  M i c h i g c i u i  ( ) c i l d c c c c i  Re ’cm’ ec n t io n  P l c i u r  pu - c p c s c - s  i l - m e -  d c c c e 1 c p i c n c c t  c c i
a stuaR amount of additional car-riping -ar id Ic c ac’h f c r n i l i t  I e s  at h l o i l a c d SI c cIc -
P a n — k . It c m l so i d n ’ d c p ~~~d s  the  ac - qu is i t  crc d c i  c m d d i t i c c c c m l  lu r i d  at  tire Il ih and P:m r’L .
b u t  t i - m i s  prin’k c’anm He e ’xp and e ’d on l y  to a s m a l l  e x t e n t . Al s ec , t i c - c - c d  c s c  c i  c \

- . 

- t r e m u e l v  crocr-ded c o u i d i t i c c n s , t he  S t c i t c  is p l a n u i i n g  t i c  t - c - u u d d v c -  a l l  c ’cim~r i t ~g l u - - c c
the ( Irand ilace’n S t a l e  P c i rk .

Ti m c m p i c n - c c x i m a t e l y  I. 2 ) 1 1 ) — i t t - i-c- I I o i f n i i c m s t e - i  S t ; u l e ’  Pcirk us  l c c n c i t c e l  c i i ’  m i l n i —
i c o n - n h  of Gn ’c tn d l i c u v e - r i  amid is i - e - I c m t l v n i v  t i u r d e ve .l cp c d . ~\ f u l l  n’ c u c c n ,  - c i

t i on  f a c i l i t  P-s is p
~ p ccc e c l  for  de’v .c’lcc pnvmenl in ti -mi s park in 11 c c- M i  t - i c i g c c n i  Ou t  —

doom’ li ne ’ t’ eat i  on P ian .

The ti c-cr - S i c - c - i c c - h l o ll occ’ S t a t e  Pa rk  in ( ‘ l i i r t c - c r  (‘ c u n t v , nc -or  L c n l c s l ! 1 3 .  c i i i con-
tain cm l a ke-  c c l  about  i O( 1  ac -re-s . -\ fu l l  I’l u u l g c  cf m ’ e c - i — e c r t i oru I c m n i l l t l e s  i s  be ’iccc-
p l a n n e d  c ci - this pan-k , rc-hich cc - ill he -i p to s d  c c c- cnn ci u-c ’ ci that is ; c c w  ~ i c - c i t hy
d -in’ie- nt in cc jc p e c t’t linit i es cci n ’ c - n i c - c m t i o n .

L i n c i l  Pa i-k s . t , c c e ’ c c l  pu n ks i n c lude ’  t h o s e -  i e c i  cat ion I d I c i l i l i c ’ s
pn ’ d c v i ded bc - c o u n t y , c i l c , arid icnc c n i sh i p g o v e r n m e n t a l  ‘ c o l t s .  F i r e -c  p r c c \  i c l c -  c m
\ n i V  s i g n i f i c a n t  pam ’t  ot the  i c c n c u l  r ’c ’r t ’ e a t io r i c ml  c c l i p c i n  I m u i c i t i c s  , c c — i c e - e i a l i y  I c c u ’
s w i m m i n g  m c d  p i e m - m i  c- LI rig . ~lcn -kso ni m d  I’ - n t  Cc u n i t i e s  c mrm d ‘ c ’ ci  t i e ’ s  of . J c m c ’ k—
S c c n i , I a n s i n r g ,  and Grand  R a p i d s  liav - c n’ cc c ided c-o s)  of t h e  I c c n c m l  t c i i ’ j i l t c c ’ — in

- I - S i  
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this has in . Many of ti - me ’ mu provide ’ access  to cc ci t e ’ r ~fl lcd-cc -s cit-id s t i - c-cm n is
I \ l i c s t  of these  parks are developed relativel y intensivel y iioweve-i’, a num—
I t t ’  of th e m  could accommodate additional picnicking faci l i t ies  and sc-vr- n ’c il
of t h e  large- i’ aries h ave s a ff ie lent  space for  camp ing facil i t ies .

(3) L cm kec -c . In land lakes at -m d Lake Mic hi ga n -i  heac i ,e -s f o r m  the  base
for  the - e-xis t i r -ug supp ly of cv ater surface available for  public use - . Publ ic  ac-
cess on 107 lake’s larget -  ti - man 40 acres in size- am -m d 12 lakes betc c-ee ’n 20 au-id
-10 acre’s in size- proc-ide more than  2 -b , 000 acres of cr ater sui-face j I  d i  p u b l i c
use - Tiue ’sc lakes aic used heayilv on s u m m e r  weekends amid ho l iday s , but
use’ duninig the week is much  l ighter.  Acco i-ding to the Sta te  of ~.l i n h i g o c u i
most of these lakes have c-cry l i t t l e  po ten t i al fo r t h e’ deve lopment  of a d d i t i o n —
cii i ’e-creationa l fac i l i t i es . llocc-ever , those lakes ti -mat do h a c e  s i g n i f i c a n t
potential  should be developed to thei r maximum capacity . If addi t ional
act ’c-age-s of land along ti -me shorel ines of the-sc- lakes were acquirc ’d , they
coenld provide in ic ieased opportuni t ies  for s cv in iming ,  f i sh ing ,  camp ing,
p i c n i c k i n g ,  and other wa te r—or ien ted  activities . The app l ica t ion  of time-
zon i ng cmnd other manageni c-nt  techni ques could in- icc -ease- oppo r twu i t ies  for
b o a t i n g .  Se- c Table 13 for  a s umm a r y  of lakes with public access .

TABLE 13

Water—Surface  A i - c-cm in Lcike ’s

Wi th  Public At-ne ss

Lakes of 1 Lakes li e - I  cr 1-en 2u
Suba rec m c rc nc - s in- i s i ze  

- 
and 1( 1 cn d e s  in  s i~ - -

N c c . of L c i kn s  Tc tal At ’ ic-s X c i . c c i  i cd-c c s I o t c m l  In c c  - -

Jackson  2s 5 , t I c ) ; i t -t

Lans ing  3 71~ 1 2 7

\Ve-~~i Cen t r a l  5( 1 12 , 03s -b

(P ’an id R c n t c c c l s  2 ) )  5 , 2 2 7  I ;  12:1

\ c c t ’ t l n e c m s l  0 
— 

I )  1 0

Tota l 11)7 2 I , 2s1) 12 t I P S

A n u m b e r  e f  c -x is  t in - m g natu n - al  lakes more- than  - I t ) cue c-es in s l i t  - c i t  ti 1 ( c t  m c ’  cc
inc luded in the  c - x i s t i n g  seupp lv because of lack c f  p ub l i c- c m - c - ,-~~ hac ‘

s t a n t i a l  po t en t i a l  f c c  rcci-eational dec- c’ l op ment . Th e- s e  1c m Li -s rang e - np i c c  nh I n - ,
t h a n  S ) ) I )  c ue -  n - e s in s ize , Tine total at - c-a c c l  cr-ate ’ n ’ s ut-face- in c ce t i t  lake ’s
larger  ti - man - I l )  acres  wi thou t  pub l ic  c m n n e - s s  is n I ne t h an  17 , n - c u  - c - r i  ~~~. m i e ~~~t

lake ’ s- cn n’ e’ cc c n n e - m t rat ed ch ie f l y  in l i r e  Jackson , W - s  t C i-n i t  t . c m I , and C’ e c u !  Rc m 1 c ctl —
S u l c c i n - c u s . The s h o r e l i n e - s  of nuost of t h e s e  h i k e - s  a n - c- h e cm ’- i l v  ‘ c t  e 1 i ~~ - . d  r r n ! t c
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P c - i  c - c i t e -  c - c  l t a g e - ’ -c and r c - - - c c l e - r c n c - s  . :mn d t ic-v c u r t -  io e-d i n i l i - n i s i  v c ’lv Icc  t i - m e - - c r - c c - i - s

c u d  t he i r  I n - c u d ~ . Wh ile  mcm v ol ; c c m - r u  n ccr c Pit t  be suit able- Him d c - c  e - l c c ; c t n i - r

i ll ’ pu bl ic -  use , those ’ t i m at  are sui table  should rcspr esent a s i g n i f i c a n t  qc~c i t c t i t  V

of ii c l i n t ’  surface tha t  could lce ~ ut i l ized to ti - ic extent  ccl i t s  d a l i - I c . If a s c i f  —

f ie ie ’n i l  ac ’ Ln ’cigc- of access  land can he acqui r ed on lake -c-c ’~e i t l i  d~ -v ~ - i c  ‘ h a l  - Ic mc - - 
- ii

t i a l , th e se  l a n d s , toge ’the ’t’ wi th  ti - me’ watet- scum - ace- . h a c - -  t ime - Id - c e  ‘ ‘  t i  h i t

c i d e  s i g u c i f i c c i r r t c p I c c c t - ! c u u c i t i e ~S for boating, cc -at e - r skiiicg , !c s I c c c c c ~, a m id reIc t ! e - -

ci t ’ t  i v i t i t - s .

r I -i - c - a r - c -  I ~ 1 lakes i-a ri ging from - ui 20 to 40 ac’ n e-s in size ’ and i - c m  n i c p r i s i n g  a
t c u t a l  of r i h c d c u t  -I , l I P )  ac-i-es in the  11 c o u n t i e s  in t i c  I c c i . -~in ,  P i - c m t ’ t i - cm I v  c e l l  - t
1 1 c c - s c -  lakes ci c-c in p r iva te  inc- icc - ship, and the ’ sh c r c s  of r i - man ic - - ‘I  I I  c- m r. in-
l i c e -n  c m - a  c i l v  developed cv ith sum mer  and perma n ent  t t t ’  t’ c - - ~ i ( l c - ’ d C  5 . h oe -c

c t i c -  not included in pot enitic i l supp ly because Il - i t -  cost of a e tpn i  n cn g  t i u l  c l i i -

ic-ne ss cvould he c-e n-c - high per unit arc’ci ot’ c c c c t e - u  ScO t cut _ C - . i i -  c - ’ t ’ver , in c-c d u c t

i ! l s i c m n n c - s , these small lake’s can provide himite’d ~~c c i e - c - ~ cc l for’ 3c c- d n c c - l o p -
tu en t  ~ 1 c-c c v i m m i ng ,  p l c -n i c k i n g ,  canruping ,  boa t ing  cc-ith s m a l l  u i - m c i ; -  c i ’s , a ud
me cited fac- i l l )  I t -S fom’ local  usc ’.

M c is I d c i  t l i t - s e -  l akes  I I -  now used i-m v mi ce- abetting pi’ c c pe - I’! V c - w t l e ’ r s  a m d  t h e y
p t -ccv i de  i n e i’ e- c m t i o u r a l  c I c p u - t d i n i t u c s  to tho se - ~c h c c  hac-e access icc t ic - icc . M- st
of t h i s  cit - t i c - l u  c is  l i iu i l e ’d  to h oat in ig  ci t -m d I h s h i n g .  ~c l c c c i - m  of t i c  ~ lc c u c - 1 i u r n s
ni c inv nt t h e - s e  l ake - s  has been dec - c-loped w i t h  s n i m u m e r  or 1 o - n ’ n c c m d l c - ! l t  t c i c e

i’e sIehe - ri n e - s , t h u s , c i cqu i s i t i on i  of s i ze ah i e  ti — ac - I s  c c l  l and  in  r i c i i _ e d i t i d t c .l i

dc ’ - - lopmc’uc t  would be d i f f i c u l t . The  S i c I  c c f  M c i - i c  i g d i c ’  is c - - - - ‘  i - - c o g  to  pro-
c-id e- p u b l i c -  d c - t e s s  c m  s c c m e  c f t h e s e -  l ak e - s  cus l t i n u d s  bc -nc  r i l e  c m v c t i l c u h l e .  Sd
l c m h k  I I lot ’  su mm c i r v  of l akes  c c i t h o u t  pub l ic  c it  ss .

Table  I I
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I .c i k i ’  ~t l i n I n g , m i n  i e -p i ’ c’sc ’mit s c m cci c-i t e ’Npa m S e - cc l  c c - a t e - i - S u i tdi c e - cc uti r p mdte -nticm l cci
m’ c ’nt ’e at  ional  itse . but c’i . -t ’ Pa in  l a c - t c c r c  l i n u i t  i t s  c apac i ty  fcn- that c — c - . ‘I ’he cr - c u t  c - i ’

su i l c u t e - is c c m r m n o n l  i’ougir and doe’s riot  p i - oc idc  an i d e a l  si t c i c t t i o u i  i i c i  t h e- d d i ) ~
cution - m c r1 s i li d i  I I  boats eithe’t’ for boating or I c u r  cc - at en’ I - c  i u c ~~. A t - t - c i u ’ d i n c g to the-
‘cl me’ higceic l) ecpa t ’ tunen t  cci  N atue-al Resources , s m al l  coats  ( di n d p i - i - c l u e -  i c r - i I . c r ki

~cl ic Ir igcr n i on iv a bout onre ’ dciv out of lou m ’ .

F l u e -  s h i c  i c  - b r ie-  cc m s nh -mi Ic- cu t  ic -i’ mile ’ of c ’x eellc ’nt s crmi c i I c c - ~m~’hc ’s c c h i c h  - cc hc -re-
the ’  m e ’  is p u b l i c  a c - ne ss , arc used int e ’n si c ’elv cr - l i e- i - i ic c - c i t  l i e -u ’  e o n m d i t  i cn s c u t e -
u cm I c  c i ’cul i i i . Lak e- ~c l i t ’  l i i  gun bc-ac’ lie’s d i m - c - c’ hosc-d abou t  on e- d c i  c cccii ccl t u e  c
c l u u ’ i n g  t i - me-  sum n il e- i ’ n’e ’ct ’e-atj on c-ce - ason I ce- na il -c t - of rrm i de-  i ’tocc- . N c c n - t l m c y e - s t c - t ’ l c
t icu not’the’rlc cvinel s br ing cold cv a t n  m’s sout hcc -cn.i ’d a long th e ’  \l u ’h i gcini c c l i  c i ~c - on
mani c  o the n ’  d a s  c i u t ’ i m g  the  s ’u n u n i i e i ’  which  l i m u i t s  a e ’tuc i l ~cc i n i i m i c c p .  I l o cy —
i - i  c- i ’ . miian ~’ people- sunbathe on th e ’ beac-he ’s cc -he-ni s i r - in n  ic ing  c’onci t i c  c i d s  cite-
c.tnifac- oi’ahlc- .

I I i  K i \e -i’s. ‘I’he’ nic cu t c i m’ c-c t i - c - c u r S and i’c-la tc-d l c ici c ls c c c ccc p i - i s e -  cm n i c u t —
ci l d c -  i c - s c c u u u ’ c ’ c -  cvh ich  is cr - c o l by c c l t-oics ide -i ’ati icn in ci s t u d y  c v h e - m - c c - c c ns ide ’n’ —
c i t  c c i i  mu st be giVen to t ic’ p ote-nt i a l  of a l l  av a i l c ib ic -  i i - S c d l i  ~~ . In s c d n u u e -
s l i c e-I l ie i n ist :u n c ’ c-s , o p t i m u m  de-c - el opm i -i e -nm could Ice - d i r t - c - t e c h  t ’ c ’ ~v cu n c i  ti - m e’ d c - .5 —

c - u ’cc i ti ein c c l  tire ur atu e- al be a ut y  of ti - me-  s in-earn and r t s  suu r ’ u ’oem r -shing l a n i l s t - c c j c c - .

‘i’he Gt ’cun d B i v e - t -  I dc ’tcvc- c ’n Lake ’ M i c h i g a n  and L a n s i n g ,  i s  abo u t  1 S I c  r i c e - u -
mile- s in it-ic gth : a b o u t  110 m i l e - s  c - mf  t h i s  t o t a l  l i e -  I c e t ccc- i- cc ( l c ’ a n c c l  l - l a p c c l s  and
L c i n s i n i g .  l ’he cv i clt h ol t h e  s I r e -an n  0 1 c c - I c -S I m ’ i c n c  ~ d n ) )  l c d - I  in  i t s  l o i r e - n -  t c - c c c - l i e - S
I c c  c u l c c i c c t  1 W)  t i - c - I  n c d u n  1 . c m m , s i u u g .  i h e  l loud p i a i m i  n c m u u g e s ti - in c oi it ’ — qi c c i d c - r
t i ri’ e- c- — ciudnl ’tc-r s ccl ct mili - in-i cvidth . In mos t p l a n e -s I d e - h i m - c  ii C i - , ’ c i  l i c d l ’ i c l —
mod Lcn nic cing - , t h t -  c c i l  I c -c -  cc- c u l l s  n — i se ’  I c l i i  I c - u - I  c i i ’  m o l e -  c c l  ‘ c - c c -  t I n e -  I h c c - cc i p i c c  ri

cunid c i  c l i i i a c c u m i c - I  v c c l  S i c  ui i t -  c i c - c c  s .

The rive r ehcinm i e’l ci l c c d \ c G r and Rapids  n i c t ’ n c i a l l v  tI ic vc - . I i - - i m n  1 l i P  t c u  u c c - c ~~. l c .
.2 ) 111 c c i  i f l  c~ c h i l i , h u t  in ma nc-  p lac e’s the ( I c  t i c  of floci- is i e - ~ c c ) i ~~e 1y  s h a l l - c c .
.- \ s s i c n i r i n p  an average ’ c c1cl t lc c c l  2 n d )  l c c t  , t i - mis  s t - g r i m e - m i t  01 3 c c -  u - i c - c-i’ in s  fl
c u - i c -s i t t  s c i i t c t c c -  c ic ia  - t e - i c ’  m i l e ’ of ic - c i p t h  c c i ’  3 1-m l dl ’oN l u u l I l t c - l ’ . 2 , m d l i I  l u t ’i’ d-s c c l
cc - c i t  c i ’  s u m t  c c - i ’  l c e t ’ .O c -e  mu 1 . c m n u s  in - mg an -md Gi-anid Rapids . A s s um  in - mg an aver age
wid th  c c l  2 ) ) , )  fe ‘~~ i c c - I c c - c  C m ’and l t c i ; c 1 e i s , th c s c i m - f c i t ’ e  a t e - l u  c m l  t l l i  i’1c ’r  cc- ‘ n u l c i
anu ount 1 c c  c u i , o n j t ( 1 d m  l i - i c - S  i c c - n  n r i i l c -  of l e n g t h d l i ’  ci t o t a l  S U t ’ ! l m d c -  d i V - I  - 1  c i l e c c i i l
2, 1W) l i e - i - c - - }ce ’ t c c t - t - n  Gr a n d  I - l c d i c i m h s  and G t ’arcc i Ga v e - n . l l c c c s , m c i - n i - i c ’ 2 , P c R )
ac t - c-s  c c l  - c i t e - i ’  S U 1 l d i t e -  l i e ’  c u v i u i l a l i l c ’  b r  u i s c -  on the-  Gi— aird R i v e n a t t c ’ : c - . \ V i t h
tine- i n s t c u l l c m n i c c r u  - ‘ I nn(- c - e - sslunc sc- crage t i ’ c - cu t n i r e ’ n t  i c i n i l i t i e s  ci t  - H i c - I - c s - - t c , t . c c n - s I np ,

m c c c i i  It c h cic is , - i n il ~ t’ m c cl of the s tri al Ii - i t - c i n u n i u n i l  i c~s , I I c c -s  - cc c d l  - - n’s L i  di  Id
he’ ‘ c l  n c - I c c - i c  i - I c  h igh i-i i i - dhl t V c c c mi m ’r u n l d hi’ c c- i- c - a t t r c m c t i c e -  ton’ i-c-n u e ati o m i irs e ’~
i l ’ c c c  - c c  - m , l l n c ’t ccc - was in S t  i t  c d  m i  flow, cvh ic ’h is ius u a ll c - iocr- in ci I c  s u c  cc ‘ ‘ c c - n
amid H i l l , c - m i l l  - c i l c s t c i n i t i a l i y  limit this potential . ( i n  t i r e -  c u I i - m  I c i c m h , c c ; c l d l e _
ni ce - nut c i t  ‘ i c  nt st  I c - m i !  c I Ic  ccl ~h c  - - i p u  t h e  c i s c  - of st on-ed c c - c u t e ’  m i c c  r I- c - ’ . - I c~ t cm n i p  -

m t - n t c i t  c c  c o u l d  S t l u ) iI I i y t  t l c r cc i-e c u nr d he-nc - l i t I h e - i l l  ic  I d c i c - i - i t  j c i j .
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) t l c m i ’  n t a ~eni’ — t i c ’ c i u i t s  t h r u m  l u t c e -  suulc—Icum r tccil ; c c c c c - : t t m c i l  l c c m - t i - me-  d e c e l c b c c u u c  mc i f  
i i i ) n i  , l c l d c c i ’ I c n i c i n c e _  u n u o l u n d e  t i r e -  l~u ) I.~-c nc ’ , - i l c - i - n c c m l d l c l m - , l in t , I c c i l - c i m c g p l c i - -cs ,

c i t - mci  I~c’cl (‘ c - c l c m l ’  i - l i c e -  u — c . ~‘t c  c u t  t e n d -ct cc cms m u n c h  - t i c  c - c-c t i u l u c m t c  - t i - m e -  s u i i I c i c e - cc c m t i - r
a r e c m s  in  t h e -  c i s ’ ih i e  p m c r l i m c n s  c c i  f l c e ~~i c - . m i - e - c u n c c

l n c t c i d - c ) I d u l e ’  c i ( ’ ne -ss 0th i l l  c i i  t i - m e — s c  c — I r e - a n i s l i m i t s  uSc - i c c  t b -  c c ! l c ! i c _ ’ . I h c sc
S t m ’ c.’dmt l i S  ccc c eh t i n t- ic - u’ c ’ l a tc-d b ’Ioodp lc i ins  could sunpp l v  s u l c s m d m i d t i a l  c i c l c i c t l o  c a l
c c p l cc ii ti miit i e s Ion ’ t i i t  db c -Vc’ lO p Iil c’flt c c l  a l l  l i ce -s c c l  m ’ ec- t - c - l d t i ( c r l a l  c i t t i y i t i c s ,
pe - c ’ i a l l v  p i c n i c ’ k i u c g ,  c - c n u c c p i m i g .  h icc i c i n p ,  : i s l t i n i g .  h i k i n g ,  n i l - c u -  c c - ai k s , c - t i ’ .

l ’he ’v c - m i l d  H~ - n s i i c e i c i l l ’c’ cl’f c - c ’t i v -  in jc o i cc i d i i c p  space I o n ’  i~i - c - c~c - - i t i i c n i a I  d c - c e - i c - m m ,  -

- i c-m i t i ml m m c c i  n - me-a t ’  ii n - h an c n n - i - as . ‘l’he - St ate- of ‘cI ic h i  I pci cc is c - oni l I i i  c c c  ~ tO  p r o—
c i i i , - c i c i d i l i o n i a l  pub l i c  i e e e - s c - c  s i t e s  as lun ic i s ptcrm it . I 1 c c - d’ \c - i c - i c n c c e n l t c c l  t h e - s c -

i’m- sc) -r cu-s , c mile-s s t h e -c  h a v e -  p r i - l m c e - i -  v a l u e’ us n rn tu t ’ a l  d u n - c m — , c ’ i c i m ld p i’ ocick -
mi t m t ’ e ’s ting l i e - c c  c c l c i i c u c n m n i i t i ( ~s I m c t  c cn r tel cnccn muu:’i’e ’a t i ic l i : u h e i n g  d i m - c -  - l l m m c c imi g

- c c i t c - . 5

I - ) )  P i m c u t c -  I ) c - c e l o i u u u c c - uc . - ‘n t  t he -  l c i c -
~~ e :nt  t i m e ’ , t i c  c r j y c i t c  — c c - c t c c i ’

p c - o v t d m - s  ci y e - i g i i i i i t ’ an t  c m n c c c c i u d l  ccl c c i m I c d d i ’ t U i d i H , -c- -; I - n  c c c n i p i n i i_~ c oc c i  h u r n i t i n g
t cpc - t i r c ’ m ’  i c - i th  cm s m a l l  c m n c l c c d i m c t  l i i i ’  s \ v i n u m i i i m i g ,  I c m m c u t i n g ,  f i s h i m p ,  i c — n i c k i n g ,  a n c c c
m i s c - e ’ l l a n e - o c i s  u t i l i t i e s . l’ bc -  pc -i  c i t e  ~~m c ’ t c d u  co i n l d  ~- m u . d c c  ( i - - l i P  a , Imli t i - d d l l ~c c , b —
s t c u m c t c c m l  c i n l c m c i n t  ccl  rec n’ c — a t i c c n t c i c p ç i c c i c c O t h i  in c a m p i n g  and pi c n i c k i n g .
\ \h e re  ci i : m i n i c m c c u c e - m  lic cs a c c e s s  c m l i  cc s c i i t c i i c l c ’  lake ’ . I c c -  e m u l I t i n o c  ide ’ c c p p c - i —

P O l i t i c — c c i  scVlfl)niinlg , bd o d ut iu i g , c m n d  l i s h i n g  c i s c . i l -c c - i - c c - i , mndlccv pecip ic d cc
t cc i t cc - at - mt Ic ) ( m c i _ n i i j  m n l a m l a g e -  scc-i m m ii in i g  I m e -c url - m e-s icc-Onc e- oI ‘ hc problem uI  i r ~~—
‘i ch i np cmehe -i l u rute - h i m ’ o t m - n t i O n  to  scr inc m c’ u~ cru d li c e h i g h  c oSt  1 )  I i a i c i l n t c  i n s u r —
c i t i c e . F u c t .  c - c cs t ccl c b c - o - l c c p i m c g  a i’ c c ’ c’ i - c t t i o m i  f a c ’ i l i m c  w i t h  c :u i ’ h c - d  c m p p d m l ’ t t i n h l I c -c - -

is  qun ite ’ hig h , m i - m c I  t h i s  c i t - t oo - n l i n i i n a t u - s  m i d s t  land - c 1 c c - n - ~ li— oni c u - i n c - j u g  n u t -
i’e ’nri’ a t icc m h e l d , E~~e - i c  c - i t c c n t  I c c  m - m i c ’ c ’ c n ’ l i ~~c -  l I c e -  ( I c - \ d - I c i h c n c c - t c t  ot n e - c - m c - c n t P m i c a l
c c f c p m c u c u c c i t i e - s  ic c’ ti - me- private’ se -nt c ’ r - - lic c-il (I Ice exp lored , -m u - c l c cIm st ~r colc —z —. I i c ’ c i h i

cc i e t T i d\ c - i l  cvhe’tevc i ’  i i  15 t c l l s i h l c  - c c  do so ,

( ( 1 )  i ln9c-r Pot e-miti als. Sin - mt-c- ftc- ci t -c-a t i c  ‘ he’ n c i r t h  c - I  this d , c c c n l  iri s
muc h I cc-c i - i ’  coni c c ’nt  t — a t i o n s of P~ i R i l c i t  j c c c d  and l i e s  _ , c n c c c  i c i t  ci 1cc - i ’  m m d c c c  i-cl
bi’ oni  l a i g m - n i i c ’t r o p o l i l a n  di i ’e— as , n’ e ’- m i tii ’ (’c s I c )  t h -  c c m c i’’ c c’m c n i id let - c it-cm . c p e - c l t c )

cm nd con niio (Idl t c - ci po r’ tho n i  c f  t i m a t  deniarri d c  - n i  ve’d li’ cm im oc’e i—ni ig lr n u- cr- cc c - c - , t -ncl
c u —no c n n -m ci c i l i m c ( - l i t c - c l  t i c  thc- ( ‘m i’anid  T h o r  i l c u c - c h n i . I c e - m m -  c i i ’ ’ — c n i Fc s t i c c t h r r l r i c l l c c n d d i t - c
c c l  n’ e - - - c c c l i i u - c - s  t i c  t h d -  c c c i i t l m  u c f  t h i s  b as in  t h a t  h c i v c -  s i g n i f i c a n t  i c c c t c m c l i c u h  I ’  r u e —

c- o n u m c u l a n c -  s c - c - i n u r i n g ,  c amp i n g ,  p i c n i c k i n g. an d  i c t h e ’ r i c l l I c - d i  - c c c t m - m ’ — i c n ’ i e ’ n t c - m l
l i e - I  i c’ i u i  i - s •

Ic . ( ‘ c u p a c ’ n t \  ccl P m c tc -ni t i a l I ) ( ’ y c ’ l c c i d m i c c - c c t , \ c c \  I a r j 1 i h i d - ~ m c  — — c i t  s ly  t h e  ( c c c

c c i  i s in i g ( I d - n m l d u n l e i  fo i ’  m’ m - c - m’ c -cm n co al c i p p o t ’ t c m n i t i c ’ s  i - c u ’ -  I c e -  n i c u i s t n ’ i u c -t e d  c n n ’ mu c m n i d
s c - c  c - c - a l  c c - ~ c c i  c - k I l l e r  r’ e’ ci ’ r m ’ m-c- elm- c c . l c m l c m i c c c t . IO~ m - c i -  u c - c ’ h c i m h i -  ‘ c - c l  ‘ c n n - F —  m m m c

- - r s t h n i g l a k e - s  c c i -  c u r l  cc ci i n i i d c c c i u c d n u - n t s  c c c n i s t n ’ u i c t c - d  hc m e t a l  c i  S t a t e ’
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flt  t i e S  t s  , nienv n e - c t e at  ion arc-as on t ine  I l cco d p lains of m a j o r  St c-c-a iris , and
ni c ’cv i’ e c ’ t e a t  I c m u c  ai’e’cis on Corps ccl  Enginee -rs and Soil C c c i i s c rva t i omi  Sc- c c in c
n n u i t  ipurposc ’ m e -se ’ I ’oc c i t - s

h State Parks.  ‘l ’iuc- S t a t e  of Mich igan  is dc’c-c’Iop i ng cm tic-cc - Sn ci t

1ccui ’k . Sleepy ilollo ic - , oni c m i  i n i p o u m r c l iu e - n t  c i t  about 4 1) 0 c i t i e s  im C l u m t c m c i  Cou mit y
in ti - me ’ 1,ans ing Sui l ic e i ’ e’a. ‘I’his pat -k will provide a lul l  range - of l e t  m ’eat ion
o p p o r t u n i t i e S on an cire’a of about 2 , 700 cur t’c’s e)f land . It  wi l l  se -t \ u-c the’
d c i c  —ci se~ trec’ds of ti - me ’ Lans ing  are- a and the ’ ove rn igh t  d i n - md c c - c - I c - u c c i  nc’c’ds c i

c-cc re ’ation i sts cvi t h in  1 2 3  miles of it . l’hie ’ i n i t i a l l y  p lanne - d f a c i l i t i e s  are’
i ra’ Iud ed in j ) i’e )gt’ di mni i ed supp ly. ilocr-e ’ c c’r , th i s  p ark  c~il l  hacc ’  t h e  r a p a c i t y
lot’ th e ’ de ’velopmeni of subs tan t ia l  addi t ional  t - ecreat iona l  fcu c i l i t i e - s to hel p
satis lv fut ui-c m i e - e - d s

A nother  st - i - mal l  ~- c-sc ’ry cmi 1’ , Be’ar Cree’k cci’ Soil Cccn c- i e i ’v at i c cm ’i  Se -m v  i n -  site 109 ,

is propo se-d fec r cons t ruc t ion  in w e- s t e r n  S i n  i l i c c  l i s t - c -  Co u m tv about  l i c e -  an i Ic’s
ecist m c I  Sle-e ’py I l o l l ow State ’ Park . This  site’ is in c l u d e d  in the ’ ci-ork p1cm ie ct ’

t h e  Upper  M dip le Hi c-er \\ cu t e rs h ied  P r m m g i ’ t i m  amid  cvould c c  m ul t duiu c cmhou t  2~ 0
in  i t - - c  of cc -at c ’n ’ stn i ’fac ’c ’. I t  is pt ’oposecl t c c  ice dc ’ce-iopc-d lot’ c a m p i n g ,  lis h i n g ,

h cc at in g .  p icn ick i n g, c -mt - id othei’ s i m i l ar -  c d t - t i ’ . i i  l i - s .

The’ p lannc- d I on ia  Re-c- rea t i omi  Arecu , located ou c the- 1. 1 i_ cl c e h  Riven’ in  lonia  Cc c u i i t v
m i  t ine ’  W e-s t  Cen t  t’al Stnh ar c-a , cvi 11 contaimi c i i ’ ’  d i m  1 , 700 c cc - i’n c— including ci c c c i  ic - i ’
-c u i’I cu t - c -  c c l  about ~ . m  c i t - n e - s . This  au-c-a Incus  cu icout  f c c u n r  i - i - m i l e - s  c cf  I u ’ c c n i t c m p e -  cc i  I l u t -

s ou th  h am - mk c c l  t i - ic-  Ge-and R ice r  jus t  crest  m c I  t i - m e -  C c - c  ccl  l c c n i c m . r\ l u l l  m ’ n c g e  c t
c l c c v — d c - c i , c-c e- e k e - m el , and cc - in te - r s p c m n t s  i c i c ’ u l i t i t c - ’ is i e e i m c g  p lanned m e n  i c i . ~ ,i i’ t d i

I t  cr - ill  s t -n v i n e -  th~- Ct -an ti  Rcm pids and I n n s  in - mg S u c h c c i  rc-di ’ c u ind  c m l  c c c -  c c i  - c m s  t O  t i c ’  -

c c - m t  h i .  \\ ‘h ile- m u u c c s t  icf t h e  - p lanned  I du c ’h l i t l e s  w e r e -  in clu id e ’d in 1 c i c  cv -  c - c l  c -m d m c c c i

— t u t c p lv , tI d y- am - c-cu r ai l  suppt it ’ t ex t c - m i s h v e  c c 1chtio n ~a1 clc - c ’ e l m c i - m n r e f l t .

T I c e -  c c c c p c  s m - m i  Ne -w cu cg i c S t c utc Park n i h  be’ loc -at e ’d ‘ ‘ c - u l i i i ’  1 1 c m  c-Pe e I ~~~ u~ c ,-o m ’voii’
on lie’ ,\ I n i s k - g c m n  R i ’ , e n  in ~‘ t c - ’ c c m v g o  C c m c - i u c t v . Th i s  park c’~ i l l  lie ’ in st  c m n n s i e i e ’  c c l

t h e ’  U n - c i n c h  R i c e - i i l c i s i n , cc i! i t  cr - ill  u - m n  - c - Id . - s u l c s t c u m i t i a l  o 1 l l c c c !’ ’ ni c ! u c - ~ l i e n c c - - e p ic ’
l iv i m i g  w i t h i n  c h i c -  I c c u s i m i , c- sp ec i al ly t hue  Cc -curd  R c i p c c l s  S c i l - . . 1 .  ‘I ’hi s p u n k  c r i l l
con ta in  ab out ¶ ) c ) d  c - - n - c-s c c l  l and . It cr -ill he’ m R - c  c i -  ‘ped p i ’ i t c c m i ’ i l y  i c r  c - d i m l d t d l c c p ,

l i s h i n g ,  i c c c c u m c . g ,  rura l c l c c s e ’ l v  i’clated a c - t i c - u t  i c s ,

It ce - rre cv Ui >1 fmcis I c - c -  St cite- I’ci rk is located on Lake ’ ru u - lu  i t~ c c 1 u n  ~~ c ‘ k ’_ -g ’  - c c

C o u n t y  nea i d i  - ( l i t  d c c l  ci Counts ’ line- . l’hr is park cccnt cu inm s about  1 , c l ’ - cc c- u - S

c m l  l and amid ~~ 11 i in cm vit l c - a c c 1rie - t c  of i ’c ’cr eati cct al a c - t i c - P i e s. 1 c c - I c -  ;,_ ‘ , , t

wi l l  r i o t  pu’oc -hdc- f c u c ’ i l i t i e - s  for boating and crater s k i i u m g  bet - c u - i c ccl lie1 c e - V - c e ’
c i c n d i m i o n c s  on l , ak t -  M i n h m i g a n , TIn s pan -k cr - ill nwc ’d to cc’ n i u n m d i g c  -~~ - c i i  i- n i - c

s i l o - c- mu nch  ot i t s  c u m i d l s n c i l c e -  c c c m i c i s t s  of ‘~t c - c p ,  c c - n - c l I a g i l e -  lake - c ~ c 1 n i e ’~~ -

F c m c i I i t i c - s  cc - il l  nc- c-cl t e e  1cc p lanned to route  pc - t ie  - - c t t ’ i a n  t r a f f i c i c c - u i ’ t ’ u c m s e ’  - i n _ c c c - c

t-m ot  S n i , -~e’e p t i i ) I t  t e e  _ c e ’vu’n’ e’ c l cumi ll u pe- . This pa t -k  wil l  1) 1 - ‘ y n d e  - t  i i

c m t c i c c d c ? d i o i t i t  -c c m l  cc - ‘ c j c l e -  I m - i t n a r i  Ic -  t i - c ‘ m m t h e -  I I n - m d Hci i c id c-  . c m c - I  ‘P c ’~c I’c d m t u a i

, J— , , i c
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Sum icc u r c - a s  and o the r  u eal’Ov areas . Ti -me i n i t i a l  lv p la nnc ’d faci l i t ies  are includ ed
in programmed ‘-cupp lv.  i l o w e v -r , thi s area can provide space for mo de ra t e l y
large- quant i t ies  of addit ional  recreational faci l i t ies

(21 Valley Preserves. The floodpl a in s  and r el a ted lands a l ong t i c -
ma jor  s t reams  in th is  1-m a si n  prc )vide an excel lent  base for ti -me dec -e l opnnen t  1) 1
r er re ru t ional  oppo rtunit ies.  These hands have bee- n plagu ed i c c  recuri-ing

I l c m m c c l s  down through the ~‘ears as man has ~ccught to u t i l i ze  them to his a d v a m m —
t a g c - . The developme nt of such ca ~ids for recreational uses can be compat ible -
wi th  t h e i r  re tent ion as fl oodwavs du r ing  period s of high water t’lorvs .

\ l c c s l  cities of any size ’ in this basin are located on the floodp lain - is of maj ot ’
t t’c-ams. Therefore , the development of f l ood plain s and closely relat e ’d lard s

c,s mu-major m-ecreational complexes could place recreational op por tun i t ic -  c c i ’  ‘st - I -

to people - in ui -ban areas than an~- other feasible al ternat ive , O r e - I ’  a pc ’i-iod
nu f t Ir c d~’,scmn ii c’ of t h i e - se  m-ecreation areas could be extended en t i re l y  t i -i c-ough
tii’bani r ‘eas adding subs tan t ia l  aesthetic a t t rac t iveness  to the urban -i  c e n m e r
cs cccli as providt mm g recreational opportunit ie- s .

,-\s tie’ ne -’eds inc rense in the years to  come , these va lle’v pi-c’sc - r vm-s  c m c ’ c l d  fin

e x t e n d e d u m p s t n ’ e’am and downstream from turban  c i r i - r s  to even tua l ly  t-e ’ nle-- ~ce-

in to  a cont inuous sy s tem of recreat ion c m n c c p ie ’xes a long the ’ m u a j c d r  s t m ’ e a c -n-ms .
These- a reas shou ld encompass all of ti - me Ilood p lainis  and as much c ’l t he -  c i e i I a -
ce nt lands as cr-ould i-ic needed to provide a ma i- iageahle and servi v’c-c c c l c 1’- - -

creation unit or cit - i l l s . Certain l~- , they should include much c c l  %he steep,
s lop ing  lands adj ace ’nt to the  flood p lains  to pro tec t  t h e m  from i n c o m p r u t i h l e -
dc -ve ’lopm ent and to j -i t -ovide lookouts and scenic  c’istas for the i’ e- - ce- at  i - - c . -

.

Ins ofar as possible and p r a c t i c a l , the ho u n d cmr i c ’s  should follow -st c ib c his d c c c l

featut-es  such as highways and p i ’ oj ) i ’ i t c  l ines ,

M ci ch  of time -se an-c’cus Should be acq u i r -d  in fee simple ’ to provide ’ c i c - c ’ c-  -c -c a m -
space for th e development of recreational  oppo n iu n i t i c - s . In an - ecu - cvh’-rc’
ag ric -u l t uu re  is ci dominan t  use of the - flood p la in , e i th c ’ i ’  e - f f c - c t i v e -  i ’s -  c m ig
measu res could i-ic ’ app lied or easements  c o u l d  he’ lu ’ e ) u u i t ’ e d  , cn - m c - c u e - b c  l and , t I c c -

pe r m i t t i n g  them to remain  i n - i e x i s t ing  m s e-s . \\‘here’ c- a seni i cn ls r i m e  - moo-d .
t i - me-c -  should contain options to f - i t t rcc ’i i as ( ’  i - mn- n - c-st u’iet i c e ’  c - c e c c -mi d n t  5 pn’oh hn~ d m 1
dc - I  n ’ i m c ’n i ta l  muse ’ s  ic - i -men c u d c c - m ’ s- e -  ch anges in cisc’ he -o nuc -  im m i n ent . \ c - c  c c ’ c i t c i  m d c l
and mill - me-n’ compatible’ uses cr-on Id add c a n - i c - I c  to the ’ landscape- l i i  t h e ’  i c c -eu ’s .

‘l ’he v a l l e - c  preserve’  sy s t em could support  ci r a th en ’  broad r -an g c ’ cc l r e m  n c  cm

t i c u na l  ac t iv i t i e s  i n a ru de range of Set Ii rigs - Swim m i n g  could i-me dc-c c - i t ”  - m l

at  locations li~’n c i n g  su i tab le  stream i) a lrk slopes , Icc - mt  I cm iii e’rcndi t i c - m i s , a:cd
nc-cuter q u a l i t y . Groi ns and low head dams could he u s e d  m c  develop cne ii
am - c -as . Where scr-ini n i ing cannot  he dc-cu-loped di r e - c -tic in the st n’ c- ’cni , scc i t c d —
r i l ing  f a c i l i t i e s  could he developed adjacent  to t h e  st i ’ecini u s i n g  w a t er  f t  m c

i t .  T l c c -  p o t e n t i a l  for  the development  of s w i m m i n g  o p p e c t ’ t u n i t i c - s  o r e - n c u m - c

L 
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Nc ai ’lv 5 , 000 acres of water am- c available for boating and f ishing in the Grand
i(ive - r between Lansing and Lake Michigan. In its pi-esent state , m uch ol this
cc cute- i’ cvould not h)e ’ usable for large powerboats or water ski e x-s he’catise c m f  m u —
si,ct’fieie nt depth . However , the construction of lowhead dams could substan-
t ia l ly  i ncrease the usabi l i ty  of these waters by boaters and f i shermeni . Fal len
t rees , sna gs , and other debris hazardous to boaters should l ee- remove- d pe r-iod-
ic-a l ly  to p erm il it  max imum uti l ization of the water surface .

Ccump ing  cit -md pic nicking facil i t ies could be developed on any  well drained l an -m ds
n-mt -it subject to frequent flooding. Such areas could be dec-eloped on sui table
cmr e ’ci s  in the val ley  or on high lands overlooking the valley to provide a cvide
v c u r i e - t y  of opportunit ie s to recreation ists ,  Some lower segments of smaller
t r i b u t a ry  streams could be used effectively to provide camping areas s c mei le --

what  i-en-moved from the main s tream of t raff ic .

The- c a l R - v  pI’eserve concept is well adapted foe’ tfme dec-elopment ccl a trail

s ste al  for h iking,  i-mature cvalking, b icy cl ing ,  horseback r id ing,  and s i m i l a r
c ’e - in i l p at i i ) ie ’  act ic - i t i c ’s , Snowm obi lmg could be permit ted c m v i  po r t ions  of thi s
ra i l  sy s t e m  d u r i n g  cvinter  months . Such a t ra i l  sc - - s t em could b)e’ t i n t 1  i n t e l

t i -me N o r t h  Counti’~ Tx -au cund othet ’ local t ra i l  sy s tems .

Tic’ acquis i t ion of extensic’e are’as ccf lan - m d along the m a j o r  st i - c - c i m c c s  wccu l d  p m ’ —
vide subs tan t ia l  c)ppor t u n i t ic s lot’ fishing and hun t in g .  \Vhe t’e State ’ game-
are ’cm s lie - adjacent  to ma jo r  t r i b u t a r ~ s t reams , ti - m e va l l e c -  pr e- sc- c c c - s h u u i d  icc
e xtended to the bound aries cc l such areas .

W he-re the ’ c- a l ley at’ e-cus  ax-c- su i t ab le  liii- such dec-e lopment  , s t e -ni t -  ln igh cn dc vs
could u l t i m a t e l y  be de’velope’d for t he  public.  Hoc ’, c c  cc -n ’ , st~ ’h h I ’~i c ’ r c i \  s s h c c i i cu

n cot  I c e- de-celope ’d at the e’xpe-nSc of other higher p i- iox ’itv r e c r i - a t i c c c d i c - c t s  - the ’y
should be- i n s t a l l ed  on1~’ where - the~’ cr-ould be compat ib le-  cc Rh oilier n e - n f l - a —

ior~a I ac-ti c - i  t ic -s .

The-  deve-loprn ent  of a y c u h l e - v p c -c-serve  sy s t em on the ’ Granrd  Hi ~e r  ati d ~~
p r i n c i p a l  I ru  ‘ i t d u r i c ’ s  cc ou ld greatly re-duce flood damages in fu tu re -  c ’ai -s I c
p r d e i u i ) i t i n g  the i e - v e - l o p m c ’r t t  of such lands for uses suhje -t to fleeced do t  cmg e -
Pr op ex- p l a n n i n g  and construct ion of recreational fae’i l it i c - -; would k e - c  -p 11’ - ‘ci
d mmages to a m i n i m u m . This sc - s t e m  wou ld p ro c-ide- open c space t i c ur b an
d u n e - a s  by pi-ichibiting n ecu- dc ’vc ’lopme ’nt on flood p lains , c i ccd  on -ct’ ci long pe riod
ccl  t i m e , e l i m i m i a t e  e - x i s t i n g  development  in such am-eas .

( P i  E c - a lu a t i o m - i of Sites for Reserc-oir s. The Corps of Engi i -u c -e - r~ p n c m  -

vidc ’d a t cta l  c m l  79 su e-s for s tudy of t i - i c - i c  recreat ional  po ten t i a l .  ~~ t o t a l  c c i

l :l2 sites cr-a s m’ ( - ( ’c- i v ed ft -om the Soil Conservation Scrc’ice k -u - s t u d y .  ‘l’Ia-
p 1c c - s i c - a l  qua l i ty  u c f  c-ac-h pote ntial  site cc-as measured In t e n - n - m i - - of 1)x ’ e - se ’ m t i c u m i d
c i t - m d cc atet ’ features , and the  character  ti - mat bach s i t e  cc-on Id a-c Seo u l  - if i t  were ’
h’v c’lopc’d . 
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Fic-e broad f c -  -c r5  ru ccejc, -icc-c ~i to be essen t ia l  in ti -me r a t i ng  m e t proposed
reservoir  sites fc m i- c i t  ir value for recreatio:i . The y includec ( 1) capac i t y
of the site to sa t i s fy  the needs of people; (2) facilit development possibilities
(3) variety of recreational opportunities avai lable ;  (-1 ) size and qual i ty  of the -’
pool; and (5) aesthetic qualities.

Faci l i ty development possibilities include the potential for the development of
qual i ty  facilities for a variety of activities in at least one area next to the ’ shore- ,

TI -me ’ c ’ariety of recreational opportunities available includes the potential for
the ’ development of an adequate mix of water-dependent and water-enhanced
activi t ies  in one or more areas. The site should provide good opportuni ty
for boating and swimming.

Su e’ a nd qua l i t y  of pool refers to the surface area , depth , and drawdo cu-n , and
qua l i t c -  cr ater  dur ing the- summer recreation period . Whe re faci l i t ies  fox-
pocc-e t’hoating and cvater ski ing are developed , the pooi must  i-me of s u f f i c i e n t
siz e and confi guration to permit safe engagement in such act ivi t ies  and to
p roc-ide ’ adequate sa fe t y  standards to preserve shorelines from erosion iv
waye’ action an -m d pu -otect near—shore  activities from danger .  The pool should
have a n r i n i m u m m  depth of about 20 feet in the deeper areas , and cc-eli ovex-
on e — h a l f  c c l  its total area should have depths of five ’ feet Or mi re. Ti -mci - c
sho uld be suff ic ient  inflocc- over ecapo x - at ion and outflow dur ing  ti -me sunn i i rne r
to keep d rawdocr-n to a max imum of two feet or less . Considera t ion  cu-as
gi ve- n tee the nature of bank slopes in areas that might he developed f m - n

bathing beaches.

The circa a round the proposed site s hould have su f f i c i em m t  rel ief  to produce - an
aesthetically pleasin g setting for recreation . There should be no environ-
menta l  dis turbances , su ch as junk ya rds , dumps , quarries , e tc . ,  ti - m at would
detract  from a quali ty recre ational setting.

The- c-xi sten ce of extensive development of housing, rai l roads , and major
highway s can easi ly  raise the cost of development  of a reservoir  and related
t ’e -c-reat io n areas beyond the point of economic f ea s ib i l i t y .

A total of 33 reservoir sites have been identified as having s ign i f ican t  i’ec-rea-
t ion a l po ten t ia l .  They ai-e listed in Table 15 and located on Plate 2:1 . They
consist  on ly of thccsc ’ areas cu-i c-re qual i ty  recreational lac i l i t ie -  can be effec —
t i v c - l v  dec-eloped . These- s i t e s  were seie -ct ed from those be i ng studied by
t he Corps of Engineers and the  Soil Conserc ’ation Service.

Seve ral sites included in thi s group cc-crc’ listed at l css  than  ni aximuni
d evelopable potenti al  because of the  long period of t in - me  required for them to
f i l l ,  A l l  sites having a potential  storage capac i ty  of n u c c n ’ e ’  th an 20 inches of
run off f r o m  the d ra inage  area  ahov ~’ it were reduced to t h a t  capacity equiva-

J-5 9
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Table 15

RESERVOIR SITES HAVING GREATEST
POTENTIA L FOR RECREA TION

Site Eleva- Water
Subarea County  Site Number tion Acres

Jackson ~Jackson Libert y (Coe , SCS )* 10 1, 020 510
Sandstone Creek (COE ) 62 950 7 , 460
Western Creek (SCS) 131 920 500

Lansing Eaton Shanty Brook (COE ,SCS1 35 860 570
Lacey Creek (COE,SCS) 37 860 1, 710
No Name (SCS)  180 875 300

Ingham Doan Creek (COE) 59 900 2 , 700
Columbia Creek (SCS) 144 890 400

\Ve’st Central Barry Irving (COE) 28 760 550
Cedar Creek (COE) 30 880 2 , 540
No Name (CUE) 31 890 430
Glas s C reek No . 2(COE ,
SCS) 71 840 1,610

Bassett Creek (SCS) 207 740 300
lonia Lyons (CUE) 1 710 3 , 100

Duck Creek (CUE , SCS) 25 820 940
Prair ie  Creek (CUE) - 12 750 1, 820
Dickerson (COE) 50 800 990
Portland (COE) 51 760 3,230
Frayer Creek (SCS) 222 820 190
Bellamy Creek (SCSI 236 740 350
Sessions Creek (SCSI 239 720 220

Montca lm Upper 1”lat (CUE) 39 850 1, 920
Fish Creek (CUE) -17A 750 3,200

Grand Rapids Kent Rockford (COE) 19 740 5 ,400
Lower Flat (COEI 38 750 2,020
Alaska (CUE) 65 720 2,690
Cedar Creek (SCS) 270 800 800
No Name (SCSI 278A 830 500
Bear Creek (SCS) 21 734 400

Ottawa Sand Creek (CUE) 7-1 660 1, 470
Northeast Shiawasee Bear Creek (SCS) 109 761 2 -~()

Lookingglass River (SCS) 149 870 400
Grub Creek (SCS) 148 870 530

TOTA LS 33 sites 50 , 030

*COE -- Cot-ps of Engineers
SCS - - Soil Conservation Service
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lent to permit the impoundment to fill within three ce a r ’- -- , I t is reasonable
to expect that impoundments with longer period of f i l l  t ime will  he subject
to excessive water level fluctuation .

Insofar as possible, se - in -me- of the :13 selected s i t e ’ s  cc- c -r e ’  l c m e c u t e ’d  near  u rban

centers. However , the Lansing ari d N m c r t 1 c e - c u s t  Scu hc i t ’ e c c -c c u n e -  t m e n i c p c c s e d  of

re lativeic - ’ f lat  land w i t h  c- e - rv  ic ’ , ” good 1usd ’ c d r  ~i t e - - -c c i c a i l d u i ) l e .  (‘emn ~ ee - -

quently , even though ii - e tl s d i r e -  substanti al in th -s as • c c -  c-c ’ cc- c- i e ’  - c m i i

c’erv l imit e ’d  numbe i-s c m i  s i t e s  f r c e m  e c h i c h  i c -  ~c - 1  u - n t , cun e l  I t y e - - ’e , m m m c l v  a

c’c’c-v fe’cv have ’ s i g n i f i c : c i c t  deve . lo l c c u i c i c -  m m - -  r e ’ c c t m m c n c  1 c m - ! c - v i t i c u l .

Many of the c-e t n a l l er  si te’s - c i n g  ~t u d c m - e i  m c h e -  ~ - e i l  C c c n i s e - r c e t n c i n  t~ c c c  hac-

ti -me ’ ca paci ty  to m i - c - c - I  cc ci ! cs t i n t i d u l c lv i  c c i , t  - t  - e - m - c l ~ t m - n - .ii ru-e n : u t c c nal cxci i—

ri t ie ’s ex c e p t  \ ‘ , c i t m i  skiing d c c c l  i~ -~’ -n c , c i i ’  g ~~e - e -  P1 c m- ~ ~ - - m m  - - I  !ice ’Se’

s m a l l  r e - s e — r \ , c u r s , if  c c v  9 i~ d e c e ’ i m c 1 c e ’ c I , — h e e n u l u l  i c c -  T - . um ugm- e I e \ t i ’ iS  \ e  lv
fo r cano cin ig,  I ‘ c ecil - .c i t h  cc -n - cc  : ~~~ u - - I  i i  m n~~m vi’ -cc . - r c c c  m e  - I c u ’ e m l  cu~e l  - 1 m ci ~ u - c l

a c t i v i t i e s to provid e -  p 1c m t i nflitu e S t m m i  t i c - - , -  IC c i ‘ i e-I cu ” c u t i- - , c c l

or nec lt - the  cc ci i c’n’ .
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P l a t e  2 4 — — ~ c e~Z i e  C ~-~‘c - 3 ‘ a c t  0 ’ i d e ’ - - i ~ i i i t  ~ i’ ~ t~~c ’ i  i’ ‘lc ’ ’i C m une c j ,

p < c i u u- ’ C u d , ~m - ‘ c l i ,  I , iimd O t~ i ’’ i t ( c l t ~~C~~. ( P i m o t o  c c m c i r t e sy  of
U . S . D . A . ,  Soi l  C o n s e r v a t i o n  Serv i c e)
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Sec-era l i F c c p c c s e - d  s i t e - s  in t h e -  ha s i c i h a c u - pot ential  for good recreat ional  dece l op—
me ’nt , but t h ~’c cc c-re- n i t  included mi  t he -  t h i e v e  ~ :‘m~)up.  Tcu-o of t i - m e - s e -  s ites , Alder
C reek and M i l l e t , hac-e been preempted by residential  deve ’lopment and their
acquisition would be costly. The-v lie in the Lansing Subarea , an c u r e - c c  of great
need . The H ighhan - iks  s i te , lyi ng on the ~Vest Cent ral  Subarea and having sign i-
f icant  r ec rea t i cuna l  pote ’nti al , could he developed with about 1 , 51 ) 11 acres of sur-
face cc-ate ’r. Hocc-ever , t i - m i s  s i t e -  has so me high  qual i t y sUi ) u rban development
under const ructio n- i  in ti - me v ic i n i ty  of i l t - i s to l  and Long Lc u k c- s  which would be in-
undated if the ’ si te-  ccere developed . The lowe’r Coldv ~- a t e n -  s i t e -  id is e-xce-ll &’rc t
poten t ia l for an im p o u n d m e - n t  and re’c r -ea t iona l  deve ’lopnient . il -c c ec e-r , the
Cold cc-ater R i c e r , one cuf the’ fe-cc- st n- c-din -m s w i t h  considerable cic - sth et ic ’ qualit y --
remaining in the basin , ll ec c’, s through this c a ll c -v , It is be’lic’ve’d th at this
sm re -am sho uld ice preserved in i t ~ n a t u r al S t d I t ~~ I c c i ’  i t s  a e s t h e t i c  quali t ies .

Othe r proposed site ’ s in this b asin v.-ould liac’c scenic potential i c r  n c- c-r eat im er ccu l
dec- e-l opn-i t - n t , l)Ut they h a c e  1 - mu-c-n ruled out for  c-ari ecus r e -as - - i s  s u c h  cs (1) inc —

poundme nits cci th  considerable  s h a l l o w  cvater .  1 2 1  sites with much fiat lan -m d cc ~th
l imited recre at ic na l  pote -n t i a l  adjacent  to then -i , f : ) )  s it ~ -s w i t h  c r c  st e- c-p
side slopes , and (4) site ’s tha t  hac ’e been pr eempte ’d i c r  o the n -  cisc-S -

W ith thc’ rapid i - isc-  in - i u n s a t i s f i e d  demands  am - md ‘c i t h  c u t  I c - c u s t  t en  c c - a r s  ‘i c cii
t i m e  requi c-ed fox ’ tin e p l a n n i n g  and c o n s t r u c t i on  c-if cc fad l i t  , i t  I e - ‘c ’ cn c-m o e ’
douh t fu l  tha t  the needs can he sa t i s f i ed  cu - i thin the  basin by the - ~c d l r I ¶ i S m u ,

By the yea r 21)20 , the projected demand l c c c -  sur’facc cc c u te r fer ce ccut i ng arid cc c i t c r
s k i i n g  i.s esti niated to be 232 , 000 gn ’oss acres . ‘I’his ac re-age cs more  than s ix
perce n t  of ti - me tota l an- c-a of the - cvater shed . Ti -me e ’ x i s m i n g  suppl y ci 39 , (1 1111 acres
c m l  su r fa e- cc-ater and t he programmed dc’c’elopment of SOIl acres cu - ill leave d i i ~
u n s a t i s f i e d  d c -man -md fox’ the development of near l y  2 1) 1) , 000 ac-I- c’s c c i  su rf ace
cva ter by the ’ year 2 1)2 ) 1 . Ne’ed s for swimming and land -based c u c t i v i t i e s  can be
sa t i s f i e -d  on l imi ted  a reas of cvater sur face .

‘l’here m ay  le t  some potent ial  fox ’ canoeing and boat ing on x - iv c -r s  downst ream t r o m
lle)Od e ’ontro l u c s e n v o i i ’ s  as exc’ess cva t e ’ r is released from t hese impoundments
i n the fa l l  of the veax’ in-i preparation for ti -me storage of flood flocc s durin g the
cu-i n t e r  and spr ing months .  If such cvaters are released in a manrv r to provide
s u b s t a n t i c u l  si t -c-an - i  flows on weekends In the  fa l l , it is believed that boaters and
c c u f l c c c - i s t s  can-i den - iv e -  s ignif icant  bene ’fi is  from such releases .

( 1 ,  E v a l u a t i o n  of Land for Re-creation.  Criteria for evaluat ing  the char-
acter  of land for rec i -eationa l use adjacent to potential  reserc ’oirs included the
a m o u n t  and location of e x i s t i n g  fores t coc’er; su i t a b i l i t y  of relief and soils for
n - c -c r e a t i o n a l  dev e - l op m ent  and use; and the present  extent of development , I n —
e l u d i n g  such fac to r s  as railroads , subd i visio ns , and major  hig hway s . The
pn - ’-sence of t re e -s cidd imni e a su rab lv  t o  t i - me quality of a recreat ion s i te .  Their
s h a d e -  and aes the t i c  q u a l i t i e s , as i l lus t ra ted in P l a t e  25 . arc almost  a ne c -es—

- I — ) ; : )
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s i t s  foe ~c i e u c mc ’ I c i c ~~ c’ u c i c j - c ~~~. 5- ~~ l c l ~~e - c - m c ~~ -a h c ,  ~~~- c - : .  - “ s- m i l e -  p i c ~c c . c d  t - - -~ 
-

e 1 v o i i ’ s i t e s , )) m c c  - ‘~~ ,e 11v c u l l  e \ i s t i t c g  i ’ ’ c e S l  - - m c c i  i~ i c c c c i m c - m I  iO a m -  I l c c c e e i  I d a

c l i i i c v ’ m i i i d  i c ~~’ e l e~~t c ’ -  c c l  ~i ci n e - ~~c c you cc c l- ’,- Hilt. \ ‘  I t h  c c  d c - c - s t  c - c e - c - , t i l e-
p - c t e c t i c c l  c c i ’  u t i m ’ t i  ‘. c m ~~~d Ic v t - r e ly l i n m l i t e - d l  c e l l  sc icid Si t c -~- ~ - t i1 s - a c-h  ne ver
could  h i -  I~& - s t  c i ,

c c - l i e - I  s h c c i m l d  cav e ’ ~‘ c I t c - i c - c t s li m e ’ , -  to add c h i c - c e n t  r i c c  11i - e t c .  1- l c d . C c :,

lev e l land - c e - i’ l a u ’ ~~ c u i c - c e s  c - d i m e  l ee -  nu~ H e t - c n ’ c l s  l i d  e f t  i - c  c n - i u i t s  t h e  c~~ 1 m c r i L i f l i t y

t i e r  t i - m e ’ c i c - c e - I o p m i i e - : c t  c m i  q u a l i t y  r e - ~~c e ’ : m t i o  c i n c c e ~~ , l l c e c v m ’, e ’ i ,  ce - I c e - n - c I c u n t s  - - I
cce ’du i ’Id y c - ~~i l  land d l i i  c t c t e - r s p e ’ i ~~ed c um--nn ~ ac

- c- cs cf i’o i l i m i~ i e ’ I i e - l  . t h ey  c - a n  me -

l~~c I l  i c i c  e i l c m t i c e ’ I v  f c c i  t he  d e - \ c - l d l cmc ent  c c i  1- c - d - I d - c c t c c c c c c l l P m n i l i  i c s  - lh e-rn

sli m ilIci i c e  ci s u i i i c c c r c t  e x t e n t  c t  l c e c c l  t h a t  is n c~ t e m e e  s t c e i c  : -  ~c e - r c i c i t t h e -  c - t t i e ’ i n c t
c u - c e - I  c p m i O c i t  i i n t , - m I s i v e -  l~~e- cu r e - a s .

t h e  c-har:o ier c c l  s oi ls  play s  a i t c u l  l ’ O ) c -  in th e- e t f i c i - i  c i e ’v e - l i i c c m c c n t c f e j u c u l i L
m -ecr e c u i i i c m i  d u n i - a ~~, \‘ c - I . im pc - m - n i e - c m b l e  s c e i l s  d ry  s lc m ccl v afte i-  i - a i m l ~ and d -- I c - i

p ro c ide  ci ~ c c c d e d l ~~e 1 c m ’  t he -  d c - c e - l c c p m c c i - ’ t  at  i n t e i i H v e -  c i sc -  c u r e - -as . D i - c u t h ’ :
sc e i l s  do m c c c l  ~ c c p n o r m  c~i vc ~~c c i m c u s  i~i-o u t h  ci  c e ~~e- m c l t m i e n  ~nd i n te n siv e- - c se- soon
c i e s t m  c s  the ’ nec- c-ss a u -v c~i- - c e n n i d  n cdvc vi and causes d c - s m  i - c e n t  i c e -  nm ’eds ion . Tht-
x— a ngc ’ c t  c h c u c c i c - t c - e i s m c c s  am ’ I c ~ s- i l ,  m~ v i , c s  i c c l s cc is  qc i t e -  h m u ’ m m c c d , ‘_ c u r v c : i ~ f c - c - m n
‘- em _ v 

~d l I c i V  so i l s  t e e  -, c e i l s cc-ith i c - l~i : h v e - i ’  i e i i ~h c’ c - m i t e r J s  c i ‘, - la~ -

~~~• ( 1 c i~ c t h i h I t  P - c  Prc~gr cu n .  - \ e - a - c i ’ d i e c ~~ I i )  t h e  ( ) u H l c e c r  R ’ r e a i i on
P i e ,  l o t  tIme- ~~ et e - d c i  \ i c ’ l c j e ~: icc . Ic e  ~~1 c i l n  p l a n s  I m l  the- (li-v C -lc m l cmnfl’ c m i  : l l c - i i i

a ce ’ - - 01 ecuvi -c sumf a ce- Im \ I c L H , -\t cpn c \inc :cc - l c 11 )1) c -c - re-s c c l  t h i s  c u n i c c i c i t  c u d ]

icc ’ I cc-a i c- cl iii ~ h e i -p c i l l  Ic ccc Stc i t n l t m c i  i’k c u m’m l S i c - i  -s c c i i i t - e ~~. t h e -  1 cm - ia H’ - c  u - c-c l  -

t i m  cml c - c l . A: t i1~~ ccii c- c c l  cle - vnl cm i c m ilta t - m i c e -  s u p i d i \  ol cc c i t e r ~l i i c i c ’e I i i  ‘ c - I t  c c i i i

f a l l  s i i c c c - t  - c i  ci i - c i : a m m d  fea i’ i t t i ~ ccx l v 10 , d c c c  d i e -Ic ’ s. N h ~ picn ic H’, c i t e - — d c c i  t i t ~

t ’ tc clc’ is (ec m is c dle- rin L ~ an c n ccc -h e - n: ite d i c r - ’ c~n’ci m cmf la i -~e - d c- vc- l e m i c n c e ’n - ca ’ i ’  

un c i i s d - t  c ihci i ti -me’ Stcct e- can ice-gi n t i c  me -c t  t h e -  g r cd cc  m m  c~ d e - n c c u m : e l  cc c , -~~ i t s  m e cvn

e t t c e  r t  s , 11 is  C t - I c ‘~~e e l  I i i c t t  t I c -  H cut ’ , ’  e ’ d l m i e c  t m d  cc ill no c c c ’  e~ : the I fc cr l a n a  —

c i n c h  cc - c e t c - i - l e c i s e d  l a c ’ i l i t i e -~~. I ’h e i t ’ i c c c - e ’ , l e t h  u~~i 5 i i I l ~~ c o c c i  c c - ’ c  i a c i l i t i e ’s
cc ill he- c i s c - e l  d c m c ,nd ti me -li capacit y e e l  cc- ill s ui t e - i ’ d e : c n - i - c n - c i c  li en cc ~~ ci i e’sielt of
such  hn cuvc c i S C - ,

A c ’ , c c - d i i~~ t ee ti e’ H a t e -  l - u e - i i’ e ’ c c t i 0 f l  P l a n , ti c- p r c e e ~m c l 1 c i  - a t n t c ln - I - - c - a t m e l t s

u~cd y e- n’m cn 1i e m i t  c c c l i  he’ e h e l e m - c c l c - i c t  c d n  cissistanc e I m’e m th u H u t  c i ’  it  Fm - de ’n ’c i l P - - c m
c c - I ,  H- I - c m  d c - c c - I  c m j rn c - I  - t , I l  - ‘cc c - c  e’i’, I h i c ’n ’ e - cv i l  I c - c e n t  m i m i c -  t O  c c ci  c c - c t  v c  d n - m i t - mi cmi

- i d  -s ( - i i  I n c ’s c i  ie m c’ul ~icc e- m m c m v i i  -i

i i . l~~~I . \ l c l : I~~l i ~c1 i-~\ I c d -  P A l  H T h e -  m ’ s t c e h l i s c c m c i e c e t  c m i  a s c - :  - I  c~e c c u l s

c o n i n g  H e n e - c - m e ’  c e - l I en is (-5—0 - mi tic i l he’ fmcn’ e - ci plan u s f c e l m i c t l ! nml  i c c i  l f l ’c p c- d i m  ! .

G m c c e l s  l c m - m v i d e  d i n  e > h j c c ’ l i v e  c c i  m e l m t e e ’ t l v e ’S t i m  I c e ’ a t t : c m n i e - d  -c h i ]  ‘cc cog  h -  I d l a r t  -I

ce ’ one . ‘l ’he - c - t ’ cc u1~ c a m  sm e ’ n n  t o  I - c - most i m p mcn - tcu ” t Tic t i e  i t  i7e ’fls - ‘ I  ‘h i s  l e c ~~ i i i

m i t —l cd ,  - ( 1 )  an  t i l e - c t  c c c l - se ipp i v - t  s in n f : inc  c c c ’ e m t o  p n ed c m l , ’ l ) c d t l t , ’ n  — - c v a t i -  n
- c m  m m m v i i’s , in -m d emth e -n n m c - l e ’ d e l i e c m l i sts Q c i f f m e - m e - n t  - e d e i m - i ’  c m  ‘h e -i c - t’ e- dis c eic

dcl - c- i - c iS c 2) cii: m c i e - c m a c e -  pn— e cc - i s i d m :  c m f  c e n - — s l i e m i e -  I c l e u l i t i e  (~ i c e - c l c f  ~ c i m - I i

—
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c c i u c e l i t v  t h a t  ful l  body c’e mm i tdi c - t can ice made cc-ithout pe r sona l  risk; ( I )  , s t c e l j i l  i ct
\i c i i c -c - ic- c c-Is inc sue’ h in ann t ’r as to cr eate high q u a l i t y  r ec i -eat ionc i  I e a’ ] c e  - i i c m d c c’s

du i i ’ i t i g  t h e  s u m m e r  sc’clson; (5) the  dec-eloprnent  of recreat ional  f a c i l i t t e - s  inc scne-h
c i n m a n n e- i- ti -nat r e -c rea t ion is t s  r ece ive  a quality experience; (14 t the’ location of the
mce -ee’ ssci m ’v facilitie’s within m’c-cm sonable trace- i t ime from those  cc -i-m o c isc-  t h e m ;  a n d ,

co c ) r c l ina t i e)n  c f m’eci’e’cition programs cc-ith other related lac e d and water  use- s .

1-5 . A L T E R N A T P~’ES. S e c e t - a l  a l t e rn a t i v e -s ccere ac ’ailab le for  cons idera t ion  in c
ti - me- clc’c- e’iopme-n-i t of ci i’ecrcation plan for th is  Basin.  The~ included:  l i p  c - c o t  —

tinu c-d expccnsion of &-x is t ing State  an-id local parks , (2) development of necv pat-ks
m m m i  e x I s t i n g  lake ’s , 11i deve ’lopment  of n - me-cc pat- ks on-i new innpoundm ent s  - (4 1  dc-c -c-lop —
nn i e’n t c e f  ne ’ cv parks on Lake ’ M ichigan ,  (5) development ecf recreation areas c e l m e n g
ma jo r  s t r eams  ( h )  de ’ve lopnment  of fac i l i t i es  b~- the pc -ic -cite s e c t c m r d  an-nd , (7t t r a n s —
t e l  of needs to arc~m s c m c m l  side’ eef  t he  basin .

H e m m m e  ee l  t i - me- e x i s t i n g  State ’ i - m an - ks  have l i t t le  or n -mo room for  e-xpan s i ee n i  on ex i s t  h a g
land  holdings . A c q u i s i t i o n  m el addi t ional  lan - m d cvould l)e ve t -v  expensi\ -e c-spc- —
c- i c-i l l  cc-here - it cons i s i s  of lake fi-ontage an-id n ea rby  Pr oP er ty .  e ) tc  n - most  lakes ,
the -  dc -s i rahle  fi - ie m tcn ge - s  have been p lat ted an -id dc-c-eloped for  c o t t a g e - s  and pet ’—
in anen t  m m - s i d e - u i - c -s . O the r  Sta te  pat-ks do h ave c expan s iom i n c  ccc iii , hut  t i - mci r
cc ci te- i’ sot -face- is h c- im cg utilized to its full extent: thus - d e ’v e lo prn c - mi t  at  addi —

t i c e n i a l  I c u c - i l i t i e ’s  could in cmccomp lis bed only  for  land — I case ’d cm ~ i i  v l t  ic- s . H - v n r a l
ne ’cv H a t e  parks  have s u b s t c i n t  l a l  undeveloped sl ae’n.

Lcu mid t o t -  new St c i t e  ~a iks could be cicquit -ed am - md dcc c - i  m e d  on c- c - c eral cml t li e

~ai’ge- i ’  e x i s t  h a g  h c uf - ,e -s - hut  i t  cu-ou~d u ’cq ini  i-c- t i ne ’ porch -a_s e’ c f  m c c c c s r I t n ’ d e
of me’s ide-iiti al c e n’ em em tage- p rcm ]ce - i - i c  a t  a ~-er c- great  c c cs t  . I I -  se - l c n k m  — cc - c :  :c l —

read y be ing use -d h e ’av i lv  F c c - seating, fishing, an-md , to s a m m m c - e x t e n t , t m - n ’  s w i n e —

n-i im -ig by abutting and m i e a r b v  t c m c c p e i-ty iuol de ’r s . Thus , a - - ’’ - pat-K-- c i ’ ,  ‘- e loped c c c l
e x i s t ag l a k e - s  c m e u l d  p i o c i d c  a d d i t i o n a l  c e p p o r t i t n i l  i c - s  f at land —b ase-e l :le ’m i c ’ i  t i e ~
c c c l i i  swim m i m i g ,  hu t  t h n m m  - cep p c dli’s t o  be only limit Cii c c p j d c c i - t  c c m l  i t  c m c c i -  t I i i -  d — c - I - p -
mcmi i  cf a d d i t i o n a l  oppo rtcnni t he-s to t -  other  wate r—ba sed  c i c - t  i v i t i e s  . in cin c e’dl~~e ’ -

a c q u i s i t i o n  I a c c t f i c ’ i e  c i t  c nn - c-c c  of land cc’ould h e - c e - I - c ’  h i g h .

P e t e  is s ccle s t c m - i a l  ~ c l t \  l e e r  t he  d€ ’v c lee pn wnt  of f a c i l i t i e s  l i i i ’  aP t : p e  s
m e t  c - eec - c -a t  ion ic  I c c c - !  i v i t i e - s  oh necc - impoundments Su ch impoundme n t s  and t i c  -

c u d i c i c e n t  l and  m m c c i  c o u l d  l e e -  d c ’ c - l c m 1 c ’ , d  cvithout limitmiiiicmi s im lcvi cd — c c- c m by inm e-n—

sice- us -s  i d c - mct ccii elc -c ’el opn nc -m u t cm e -s en i on nic ’st e xIst im i g lake’s .

The-  s h e c n ’ e - -, o1 L c n k -  M i c h i g a n  pr e ’se ’t t i r c c l Iermi s sc cn ic c ch at ‘i t i i i l a r  H tlt e e sm -

found c cc cx isl in -mg inland lake- s , tha t  is , t h t -  s h i er e s  in mans- pl cu e -e ’s ha a ’, cc e ’i
dc ve iccped i t c t e - n m s i c m . Iv  fo i  n - e ’ s i d n n m t h a l  i l S( ’ . Thus , the ’  S t a l e -  C i m c ds i t  d i l l c c - c i ! t  t c c

d n c q u n t - e - lan’ gc - t l c u e I c-d eel icicl e 1 mmmc t i - me-  l a k e ’ s h i c - , - e - c - , , In a d d i t c - n , c - c  ‘ I ~~- l c d _ u -

, J — c ; l ;
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p r e s e n ts  &-xce ’llemit ccpp ot-tunitie -s a r swine  in inc g ,  i t  - c i t e - i-s ve ry l i m i t e d  o p p o i —
t i n n i t  i e s  F m m ’ boa t ing  - cc-ate- i- s ki ing,  ti m-id f i s h i n g  f rom mu cdl  c ra f t

Th e ’  f l o e  md pin i c c s  c c l  t i -n e ma jo r  .s trc ’ci m s in t h e  basii c prc ’s c - m c i  an exce l len t  c pp - --

t u n c i t v  i i )  ext end m ’ e e l’e a t i o n  cu r e -c l _s el ms ’, ’ ccl u l - l e c c o  i - e n t c -- i _ s . ‘flu- c alse c pi e- se -nt

tht ’ l i t  e m i t  l i i i  lot’ h ue’ de-c -elopmcmt of a cc-ide v a r i e t y  of d c -- t  k it  I c - s  - a l t h o u g h
i c p p e m m ’ t  inn i t i  c’s b r  bo at i t -ig cc-ould he l imi ted  to s cc c i ! i- -i - mc c ce tc - . Irnpleme-nt cuti- cc  -

of t he  ‘e c i l l C V  p l c  - - -i n l ’v i -  concept d lppe ’ dec - s  t e  I c c ’ t i - me n -most d i f f i c u l t  p roblem to
s c c l  c- c-

l ic e - pri ydi t e se - c t  c cl ’  should  be encocir aged I c e  develop i- cc m e - a i i m  icc ]  f a c i l i t i e s ,
- - s ~ c c u ’ i a l l v  for l a n d — h c u s e d  actic ’itics , in cui ’c- as c c l  s u i c ~~t a n t i a l  ne -cd . The l e n i v d n i e
- e -c to r  e - c l m e i i c e l  I ce  e xpee-ted to dec’ciop cc-ater su r fac e lot’ re c r ea t iona l  i t _ s e - , c- N —

c c - p t  as smal l  i m p o u n d m e m ct s  are  developed in c c c m n b ’ , t t e c t m i c c m c  w i t h  m ’ n s i d e - c t i c i l de-—
- - c ’lopmc - n t  m e n ’  for pay f i s h i n g .  i-t ow-ever , the  p r i va t e  se c - c  c m -  could provide oppo r—
- c c c  i t  i l - s  t c  c m  c amp ing,  p ie -n ick ing .  an-id s w i m m i n g ,  cind , t a m a I c-s~z e- r - - x t e - n t  - c c i  her
i’ c c l n t c _ d  l a n d — b a s e d  cm ~ - t i c i t  i c - s .

:‘c n c c t h c c- se -i  of c i ]tc- i’ nct i c - e s need  to i m ~’ n c c c e s i d e ’r e d c i t  t i - m i s  p i n t , Thea t a s k  c- f
c i t m e - n n t c t i m l c ~ to  d c - c c - l o p  c a t e r  s d l m f d u i ’d i c c  _ s c itisl ~ ii— t c mn’ pocc-c i’hoating a n d  cc-ate- n

ski c a g cci  m h i m c  the  basin by the c - c t  i- of ‘~il2i t is i ’c c c i c c i m i c a l l v  cmd a i m e e s t  p h v s i —
ca l l i f l c p o s c - i i i m l c ’ .

h i m _ s e  m d i  c’iduals u-ho desire to  par t ic ipa te- in c I Icc-sc- :1c m m v i m c  c’s cviii

p c - c cl c c i b ic ic c uc e ’ t n  ( I i  a c ce e - p t  mucic lowet- s t c c m ; e l c i i d s  fun ’ space t h a n  t i i e c ~~e - c  s e- cl

in l ie ’  d e v e ’ l c cp m e n t  c m l  proje cted needs in the report. 2) spi’ead t he i r  pa t -t ic ip a  —

ho c - c in  sench c i ct i cities m hi-oughocut t h e  cc-ce-k. e- t ) s e - c L  cp p c r t un i t ie s  t e l  sa t i s fy
‘ i c c - c r  dc - s i c - c ’  t i e r  cvc i t e r— depc ’nde- n t  c i c t i v i t i c - s  c-inc faciliti e s b c - ce-nd e cuts i d e nO ti -mis
cc-ate-n -she ’d . a r t d i c e c -  (3 seek ti - me ’ s c u t i s f c i e - i i c c c c  c f  t h c ’ i r  dc ’siu ’c-s ic -n c et ic e r res t - c c - -

c o r a l  : n c - t t v i t i e ’ s

I h c -  ci ec ’e ’p tance -  c i t  i ‘ cu - c - i’ space’ c—i andards  \c- ’ , e c m Id i c e - i s - c c  se’ t i - m e ’  ) e e e t  cnticil fm-n i- hodi ic
in  c m  mc  ancd cccv i  11 i ct  cc-it ic e thc ’r cva tc r — h c i s ” d  ned c i t i e s .  F ii i  s t i n g  an -id n i an nu ed
a n - c-as if cc -ai r s d l m - f d n c ~e - have the pot -n t i a l  to s a l i s f c  much  g r e a t e r  q u a n t i t i e s  c c l

c c c i  fot- cc c l i  e- u’ -- ) e c i s e d  a c t ivit i e s , if su ch  a n eas a n -c nc - non - c ful  lv in ! i l i ze ’ e l  thn -ough—
c c i i i  t h e -  cc- c - c - k i ’itth e~’ tha t - i  j u s t  on cc-ec’kends

H i t  t o n i _ s t _ s  cc - ill  need to s a t i c - f ’- t h e i t ’  d c s i i ’ e ’ s fccr o i mtd cc e c n ’  c u n t i v i t i e - c-- ic-n sonce
othe r type’ ee l ac ic ’i t i c s . ,- \ t  t i - m is t i m e , hm c ve - vu - m , it  ccuuld lee’ only  c - e d m l t e  i i d l n ’ e

Tea a t t e m p t  t e a  d e t e r m i ne  cc c cc I ac-ti c i t i e s  nc -night ice  used c _ s s c i l i s  t i m  c n t e s - S ic H h C’  c f

t i n ’  c m - c - u s ai’i ’- ’in g ft— on - i c- c- e k e -m u m use ’ could lee l n c u c c s f e - m - m e ’ d  t i  c u t s - a s  c i m c n t h  e e l
c - le n s  in On t ic e- d i c e - c -  age , about 37 pci’ce’nt c ef tot al denccancd in-i the lens inc is

- :i ±~
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dc ’ri  c’ed I corn cci-e ’ke ’ncel ensc . M ani c  lakes cvithin 125 n - n - mi l e s  of t i- i c - basin b oun dan ’v
cii” , ’ cii ready he-nv i iv used • I I  occ-ec-e r , t hc’rc’ at- c’ nunc ei’Qus oppo i ’tuni tic-s to
ele ’Ve ’ Ie ) l) m ) pp e ) r tun i t i e S  for cancp inc g , picncicki n g,  an -md related actic ’ities along
st r eam s  in the  S ta te  and National forests .

l c d . PLAN o F  1)EV EL OPM ENT . i 1 c e -  c m l c j e c - t i c e - c > f i- i - n n - c ’a t ionc  p l a n n i n g  is I c e
i- m n’ o v id e - t h e  public ’  cc’ i t lc  s enf f ic i i ’nc t  usable- cc-ate-i ’ at -id nn l cete-c i I : i c c c l —i  c a s e d  n e - c -  m e - a —

ion c al  fc ic ’i l i t  ic-s to  i’e’ason’u abl~- s a t i s fy  the publ ic ’s dc- nc and. To be totally corn —

pIe - t i ’, ci u- c -c -  m e a t  ion planc should include ti -n e proposed de’c’c ’l op nc enct  of u ’ e-crca —

tioncil Inca Bit ic- s by all levels of govc rnnce t c t and ti -i c- p i- ivate- s e -c - t o  c -~ I bocve ’c’ ’,’ n
in cm p lanc of tic e n cic ig citude bc - i n g developed lot’ the  Grancd R i c e r  B asin , i t  cvou ld
he’ ce - m v  d i f f i c u l t  to iden c t i fv  s p e n i f i c ’  ( lcavc ’lOpmCIc tS proposed by in dic ’idual local
u n i t s  of g o v c - r n c n c e - m i t , In addi t ion , t ice p r i v a t e ’  sector cv iii functionc oncl in t h e m _ s e a
cireaS cc’Iceu-e t ice ’re is oppox -tun citv to ncakc ’ a profi t c c i th e ) u t  undu e ’ r isk . Ther e - —
t or e - , the ’ i-i’d -cation plan -i set forth ic-n lice fo l low ing  page-s is l im i t e - d  to tico se ’
se’gnc ents tha t  cvould lI e ’  e l e -v c - lop e ’ d by the  Fe’de’ral an-id S t c i t e -  Goc- c ’rnme ’nts anu l
to  t h e ’  ccrtc ii  mc m a j o r  s i - g m uc -m i t s  of develop ment  involving local emits ee l ge eve ’rn —

t i i c ’m c t .

lncsofa r cm _ s reasonably possible , re servoirs incc ’lu dc-d in t i - ic- ec a i’lv c e e t i o n i  p lan - n
cve m - e - sele ’cted for the i r  capac - i tv  to s a t i s fy  nu-c- ds in a q u a l i t y  encc i ro nc m’ ic e -nct ,
i l oc c - e v c -m , in se-ce-cal instances , it cc- ill be m i d- c - c - s_ s a l - v to t r ans fe - i- c c e  -O s fm - o n c one
s c m i m c i i ’ c d u  to an coth et - a m -  I c e  a rc-as c c m i t _ s i d - of t I n e  basin ice ’ntth S e’ d e - ’ c - l c c p c c l e l c ’ s i t e s
cc-i t h i n  t in,’ Lans in - mg an -nd No m l h e - c m _ s t  S inb are a  t i re -  c c c -  I i  mc c i ted . Tlcuc s , s m cc a l l
scn i ’pluses of faci l i t ie ’s  foi sec-erai c iet ic - i t  i c - _ s  in - i - J c i n k s e c c c  and P iart d Rap ids
‘d cl ccc i - - c c _ s  can : n c -nomc nnodatc ’  cnn m c cc ’t nce -e-d s inc tic ’,’ oticei ’ s l i l d i m m - c i _ s .

The’ lc’c’ei of d c  - y e  ‘l opncc e ’nt pi’opose-d I c - m m -  e ’acic of t l ce ’ t i _se’ m c c c i r  ‘-c it c-_ s I s l i d  in  I
s e - n I h  cmi re’pc-e-s en t _ s  an in - m i t i a l  Ic c e - I  in c lv . Sin-nc ’, ’ i t  is pn -opo~sed to d i d ’  1 c c  i i’ea a l l
land ti -nat cc’cu lcl he’ nec-de-d fo t- fu l l  de’v c-lopnccnt  c c - i -met - i t i - ne -  n - c-sc-  i c e  ii’ is e o ns m i’unt c - c l ,
a d d i t i o n a l  f ac i l i t i e ’s  cou ld n -ea d i lv  he concsm i ’c m c ’ l e - e I  I c e  n - n - me-c -h nc-w e m - i - c l _ s  cis
dec- c-lop inc ti -n c pee _ s i  — I I i ’ ~5 period .

i’lce l i -cc-I c c l ’ i n l t incca te  d e - v e - l o p n c i e ’n t  p u - m e ~e ce s c - d  c c c - e ach c m l  t i - nc - s I t e - _ s  l i s l e - c l  i n  l ic e -
hasinc plan -n i’ cnn c g - -s 1 c ’ c e m a h o u n i  i t )  t e e  I S  I c e - n e c  n i  ot’ ti - ic ’ t o t a l  m mcd c u te-ct for t t c c ’
e - i g i c t  c n c - t i c - i t i -s use ’d inc I t m i s  s tu dy . ‘Fh e ’ ir ic l i ns io n  c i t  a d d i t i c e n c m l  s l c : c c . e -  le e c u c ’ c - ’, - ’ ’ m —
n c io d at c  - a t  h e - i ’  a e ’tj v t t  ic-s ncot con sid’,-rcd in ti -m is s tudy  cvouid r e c l u i  i_ c’ - c c i  addi I i c m c c d l  1
th e - c  - to fi c m -  p e- i ’c ’( ’c-u t of the - ’ land arc-a. Thus , I o t a  I d c - cc l o p n ie n c t  of s pa ce- lam
i t )  I c - c _s j c”, ’ use - cc-ould a n i e c u n t  t o ab out iS to 2) ) ix’ i ’cc -nct of l ice-  I i  ml : c i  ct  i ce a
a n - c - c u .

S i n e - c -  t he’ P lans b-’o i ’n cc u n l a t i o n  Scuhe ’onc m cc it l e ’c ’ sc-h t h e -  t a rge t d c i t e -  I - n ’  t I n ’  c c i  t I c
a n l i c n m  pt’o gu - anc - i  hack fi ’ me n n 1 9 _ s c )  to l 9 _ s S , he-rains ’, ’ - e l  th e  e i m ’ c c’ nec- c-i : c C t  ij n ,  c - - c u ’

J — h _ s
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I t )  -sO  
- tic ’, ’ sc m - me ’ m m -  -e - e -c l u l ’ e- cc- i l l  ice ’ f e e !  I e c u  c-c l i n - n t h i s  p l an  . Nc-e el_ s fot ’ ccc’  n c - s  c c l

de ’vc ’ l c ep c ’ d lan ’ud i c y  act ic i ly  cc -c-i’ ’,’ ad jus ted  fi ’on I ~l _ s  i i  tee I s~ 5 h~ icc-c- m -cn s in -mg

t h e - r n  by a p r u c p o r t i o n c a t e  share of the  incc t s -c l _ se  inc r iced_ s I cc ’I cv e-c ’ic 19_ sO arid

2 0 ) 0 . N e e d s  lot- 1955 ci t-c set forth in-i ‘I’ah le’ 10 .

Table lb

: \ e lbu n s t rne nt of 1 9 S ( )  N e c - i l _ s  I -  l t l ” - c

N e ’t ’d_ s  in ,A L’ m- - s  25 ” Ne- c d _ s  inc 1cc- i s

of Developed Lan -md of D i f f .  e j _ ~i e - vy ~oj~~~ _l c c:4

0 1~~~5

I h e _ s in c S e i r n m m i  c ii’ c
Scci m n n c c i n g land)  11_ s 2cc _s 42 1 1 , 1
itc c c utc c ,g cind ~]amcd> 254 507 71 :-tS S

\~~c c t c - i ’  Skiing m c vcut c -m ~~”, 500 lO s, 300 17 , 511mm Sc , c c c l O
( ‘ c i n c p i n g  450 1. i_ s i 2: t :t  ci ~~2
P i c ’n i c k i n c g  l ’c7  1 . 2 1 7  1 1 0

P c i i - k i m c g  520 7 m c  I t c h  I l l

- J a c k s  c c ci Sci  I cci  re ’a
Sc’ i timming (Icincd l 10 2 — 5 1-5
l i c c c c t i m i g  cocci ( l a n - m d )  25 Sd 55

\V at cr  S k i i c c g t  c c - c i t e - i - )  00( 1  -s , c O i c e  2 , 000 2 , c c c l c l

C c i m i e c u c c g  ( 1 c ’ 52 2S 7
Pinni e -kimi g -I _s - l 21) 24

F c c  c - k i n g  25 7 1) 11 e d

L c u m i c — i m i g  S c i c : n t ’ e-a
H .  i n c e n n i c i g  ( l c m m c d t - 15 ~~c 10
I t c c c i d c c c g  a nd (lancd ) 77 1 nO 20

\~ c cti-i - S k iinc g cc v a l e-u ’c 17 , 100 ti , ~wc 1 , 2 1cc ) 21 , :n eo
(‘a n c i p i n g  1 Si 3~ 1 

57 2 1 0

P i c- ntu ’ kimcg 152 237 -10 10-s

l’ar k i n c g 1 1 ) 7 202 5 I d  1

I (‘e nc t t-al
5 , c im - i inc -ni ng (lari d 21 07 11 12

c c i i  i mc g cincd I l a n d  02 137 i t )
\ V c i t c - i ’  S k i i c c g c v:u m ei ’ )  2 , 9( 11)  211 ,1(01) -1 , 500 7 , - lOc )
Cci rnpini g 123 :309 c I i t— I

P i c n c i c k i n g  1 72  375 5 1 22 2

Pam’king 55 107 2” -‘2

Inul P ‘-n ‘ c - s Sen u-p lus

— ——a —, ,- ---



-

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

Table 10 (cont inued)

Needs inc Acres 25 c Ne - ee l- c in A c- i- c’s
of Dec-eloped Land of Di f f . of Dev~~~~ ’d Lancd

Gt’cimc el Rcipi I_ s j_±~~O 2000 12” S
Scvimn-n -ning (lcnnd) 5 39 1) 14
f loa t ing  am -ed ( l an - id )  61 11 ~ 14 7-5
\\ cmt ei’Sk iim cg(c c-atei ’) -1 , 500 1H , 900 3 , 00 ))  ~~~, 1 1) 1)

Cc mn n p t ng  51 259 47 1’”
Pie-nickinc g (4-1) 10_ s 39
Pam’king 50 133 21 71

N c m th e -c ust
S c c i n c c m i n g  ( lan - id 37 69 S 15
Boating and (Ian-id) 51) 110 13 72
\‘‘ate -r  Skiing (cvcite- i - 13 , 40)) 26, 000 3, 2c)U 1 ; , SIc )

Canc-iping 1-1 0 310 -13
Picn H -k in c g  2 0 3  3-4 3 2 57
Pcmmk imc g 99 177 l t d  11

cm . Pc - b c - i t  nc - s . A pm’i mc r i t v s’,slcm f c c u  t i t ’, ’ uti li zati em i of c - x i _ s l i c : 1 t  m e - s o u r c e - _ s
cund ti -me dec-elupnvuent of necv ma’souz-ces is e s t ab l i shed  to me ht cu in c t i-me m c i _ s t  it ’  —
c re -a t ion  f a c i l i t i e s  lot’ t i - me ava i lab le ’  dol la t ’ . l i c _ s e m i c o  cis t e - c n s i h l e , c t  h e — m ’ s t , u h l i s l c c’d
a_ s t e m h l c m c c s .  (1) fu l l  ut i l izat ion of exist ing m ’esoui-c’ca _s , _s m i c ’ l c  a_ s ~d i i - - e - s  - i - - c i ’ s ,
cincd Stcnte and local pat ’k_s cc-hem’e t lc c ’v hac ’e under dev e ’lccp ed h u e - c t _ s  , c c m c e i ( 2  c c i t - v t - c -

mc prn e - c of meec c facilities - such cm _ s u_ c-se- n - c o i r s  cind c ’ a l l ev  i c c - c  c -c-  c - c  c _ s .

In aciditie m to tim e ’ e- smc mhl is icnccen c t eel the cit e ’,- p r i o r i t i e s , ci p i ’ i o m ac  s c _ s c - I c c  c _ s
c- sc cchl ishe ’d liii ’ suh rm i-eas cv i th tine gt e - c ute- _ s t need as I c c i h c e i s :  ( 1 1  t h e -  J , : e m c s i c c g
cc n d  N c e n ’th c ’ as t Su nba i - c - a_ s  s ince  I h c - v  have’ gre-at m ie c-d_ s cund \ e - m \  c c - c i t  c i  c- c ‘ c-c di - -
tional c c p t m m c n c c i c t j t i c _ s d  (2~ the Jack _ seen Subarea , sinc e- c ’ the S c c c c d s i  - c c -  (‘c - -c  I s I i
_s e - n’ c c m i i ’  c ciii c - c i t  i c-e t c a su c - s l cnn i ti a l part c c l  t i - me’  mie’eds cvh ic- h e’ c m c c c e e c t  b’,’ ~~i c j_ s t i c cI
in t i e  L c o m m s i t i c  S c i h c m r e ’ c m  ari d sinc c-c- this _ suba re - a  n - c-c- c-ic - c-s h ce c m c c  inu ipac ’ t I c ‘ I i i

t i - m e -  D e ’ln ’ ’ c t t  M c ‘ccc ] i tan l A r c - a c  : i )  The (Sc-and Rap ids S u l c c c n m - : c  cv lcie ’ic en e ’ e - c v e - ~
v e t - c h eac - c  mc -  I c cu ’ t  f r om out —e el- — l ea _ sin c-is itors aloncg ti -me’ L c ck e  ~ci Ic ’ m i g c n  cc h c m r c ’
and I r on -m th e  Ii n ’c m mc d R a p ids SMS ,-\ and (-I ) the Vcc -s t  Ce n t r a l  Sc c i  d e c - c  c i  -

P . S h I e d  i’ e d i  P lan s.

( I )  c!~~~~~ 2P Suhat -ea . The’ Jackson Subarea , cc e ’l l c-nd ‘d c- i l c e i t h  high
quna l ii c n - c-s ecu u n - s . is s t ra t eg ic- a l lc ’  I nc a lcd wi th  m’ e s p e c t  I c c  t c c cc - h c eel a ion
c c-m c i e n’s inc c - c  e m i t i m e -  n n  ‘~i me - h ig cun . It n c - c - n i  c- c’s ice’a c’~- in lpa c t l i -o n - n - n t i - me’  I )e- I i c  it ,
A ncn A m !  i cr , and Lansing Me- i  n - c  c p c e l j t c m n  c n n - c ’ ,cs . TI-i c Dc-Ic -c c i t  amcd 1, - in - n - c i m e g  S M S , - \ ‘ s
cu ts ’  e s p e c i a l l y  shon’t  of q u a l i t y  m e - s o c m n ’ c n  a i ’ e -c i _ s  t i e r  d e c e ’ 1 c m ; c c c m ’c ~ i t t  l’e ’ e m e ’ d c -

t i e c t i a l  cepp oi ’tum ’e u t i e - s .
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i c - c  ~‘, m ’ c d I — , The ’ ,) c c ’ k c-c mj cc Sci h c m n - e c n  s i c m c c ’ ,~~ c c c e - c- e l i i i  I c - - s -S i c e ’  I S  c e - I - c - ”
of scv irnm iccc ic e-cu-I c , — e v e n  cu e- i c’s of c ’d inc ~ei ng , 2 I :mc’c c c f p u ’ m c r i - I _ t m c ~~ , 55 ., c c u  -

of hoat l a u c c e - i c c i e g  d i l v i  ecu -king cil ’ c’ ct , t o me - n - u - s i c e  e l I t e ’ i ’ pcir kincg , ari d 2 , 0 0 c t
acies cef cc c m t e ’ m’ s e i  n t , u c ’e’ . N n c cl _ sho v ,’nc foi- can ccping is c - r n c u l l .  Ii cccn y e-m’ , it nciust
icc ’ ke’pt i nc n— m d chat . cm _ s s 1 d m  c-el I c c - c - - P c I e — e  I c In c  t h i s  m e - I cc e n - I  , tIn - nie’eds are uc m i e - t -

s t a t e d  in t i - m i s  sc - l I n e - c m  I ce—c’ aus e  c c l  I S  ; c c m i m ’ _ c t  t cci-u it - e lecl o g- , used .

Ae ’ e- eci ’d ing t i c  l i i ’, ’  ~eI i c h i g a n  ( ) t u tdoc e c -  H u s’ I - c d l ’~u c -  1 ’Sc i e . ti -me’ H i d I d - H  I m i a c e s  t o  m d - c - d c--i-
t I n e  n - iu rn h e n ’  ee l c ’ : n n m m i c  site’s fi ’otcc -.-c2 1- - “1 . 75)) imc i ) i_ s trP t 13 , cc-lcich i c ce - c n d e - —
, I a ck s c c cc (‘ e c c i c i c  , hc’tc’:e- e-m c 196-1 and 1 t1 5 . One—half c i  th ea _ s ( c 5  c - i t e s d c c c -  lnm-:eie - n
in t ine- \\‘at e - m ’ I c c c m  i i  i c ’ i c d l t i  cc i  A t ce in -Icne’ k_ sonc F o u r m v . -

~ 
c~~. p 1ai~ I c -  i -i -m’ e ’ c n- —c-

park ing  s p c d e - e ” - by l i c e - — t o l d  m ) t h c c ’ r  n c -e ’d s are pi ’ c c l : c c c i c  c c c e c l m - n ’ _ s t : e t e d  t o  cm _ s i n i i —
lar e’xtent .

~i e )  P r i o c - i t j e,’s . The c’m , m m icnOt oru n (‘reek i l i - s c- 1 ’ \c m i i ’ , t en - p s ‘ i  1- Sc g im i —
c c m s  Si te’ N e c . 52 , s l u c u l d  Sc’ g l v c - d l  high e c - c c c m - c \  in t i - mis  s u l c c m m ’ e ’ dl , sine ’  i i  c - c l _ s
e ’x ce ’ i I e ’ ’  I i ec t e - n t i a l  C I ’ th e ’ dc- c’c - l e ) p n h e ’nI c c f  me -c’ I’ c - c i t u c m l c c l  C d c e ’ h I e i c V _ s  and ‘, i c c ’ e

is s i - c i t  c -~ c e -cm1 iv Ic cc- cit ‘ - c i c’ l I P  u ’ e ” ‘ p i c - ’ i  l e e  t h e ’  -I c i e ’k ~~o m e , I , c c c s  in c .  cc ccc ]  h i m  -
I ) e ’ t  c-Oi l  SMS ,\ ’ s .

Se ’ ’ c m m i d  l c m i cc mi t \ s ic - - e t hel - c -  g i v e - m e  t c m  ~ H c -  e l m , elopnci e - c c c - m l  c c d d i t I c c c ~i I  ~ c m c c e d e i c c c ,
e m e - c i c k i m i g ,  c - m it t  p a r c - e r g  I c u n t l i t i e ’ s  mn - i t In  \\ c c t e m h c c e  i cec ’ i’ e ’ c u i d c c c A c e - c c , , \ I c - n ,

a d d i t i c c i i c ’ci  publ ic  du e c ’e s_ s _ s h c c e t i i i  I c c - dc - V - - l c d .  c e c I l - - c c -  m ,-c ct Iv c - n m u cit e i ra l . ) i s c _s

p t - C c - t i e v it h ccec it pu blic c~ ’c’ e _ s s  inc this ~~ c ! c d i  i c c - c .  I - c ’ h a v i n g  s c c - c c - i c u l c i ’
c u d d i l t  -c - c - i l i c -- c ’ .

1 ’ )  P l c - m e  of D c c i i  -1 cc - c - -it t .

I . ~~c c .  B c - m t ’ c f l - _ s ,  ‘1St’ S c u n d s t e m c c e -  Cm ’e’k I S - - c - c - c - i n ’  cviii Id
l i e ’ i c e e ’:ml e ’ei c ui m c c m it c i i ~I i l  n c c i l e ’ _ s  m c c c i -  t h c c c u ’s t  of h ee d C c i ’ -. c~ - l c i e ’Ic s - c c c - e l i-c h ild _se ’n’ —
cn c -c ’ the’ , I c e u ’Is , cc e cnnd 1 _ cum i simi g Sct lc :erc’a s cc-hich !cci \ c _ s e ’ c e - c - e  _ s ! i m c i ’ t , ) g c - _s  c d l  c a t  —

uta l ‘cc - te n’ sin ‘Ieee e and i- n r c i - : d l i e c n a l  I c i e - i h I j e ’ s . \ \ i t h  . - c c v cue - i ’ e s _ s ft- men - nc
It it e - m -s i d mt c - ll ighcc- civ ‘1 , this site- e c c c c i d  i c e -  i- e ’ad i Iv  a c ’a i I ah I e ’  ‘ c c 1 e t ’ c e p l e ’  in t h e -
Be-I t—oi t coccI ke nt A chon- m cc e ’ii ’ c e p mel i t a me cl n’i’as.

TIn - damn I - i ’  l ice Sc-nd_st c c c i - l - t e - ’ c ’ ,’ c - V O i i ’  - ,‘, c cld he- l m m n c t e - d  c ’ c S t m e c c i _ s t o n c  (‘ me’ e i ~
in  S e-c- I t em [1 , TiS , R2\ ’ , lust u p _ s I r e - a n d  I m m mli tice ’ V ill cmgi- i -cf l ’h e c n i t p k in s
(‘c- I c I e r . A’ tin c-Ic-cation & l~~~ fe’e ’ t n-m e-c - it - n _ sc ’cc I e- \ i-l (l c ’m.s . I . cft~’ — c - i t e m  c c  c c - a c m
c e c c c m l d  he ’ c mlmcmmul 7 , _ sIlO c ec’ n ’ e - c--- , I c c-c m e r m m 1 c c m _ s e d  t o  _ s t c ei’ c - ci _ s e i l m s l amct i a l e i c tc ie c li tv

c i  wa l e - n ’  f e e 1  c c c u i e - n ’  m! c c c m l j t y  ~~~~ cc t n ’oi in - n this I’c’se’I ’ v d cc - . Ticus . a _ s u’c- c i mid Wmcv

migh t Ice- i ’c c mi st i ’ u c’ mc-el me mo _ s_ s )hc - m nh d - - e - e I ice n c f  th e  iiccp em un m clmc c c ’nt te e pi ’ c c ’c i c i e-
cm s taPh - pool cc-ilh ahmnil , 1 ) 0 ) )  - c e - n c - _ s  of _ s c m n ’ l c n u ’ e - cc di et’ inc the upper  p am ’)  c c l
t h i s  i r n p o n m n i d n n e ’ c i :  _ s e i l c ’ I ’ , I on - i c e r e a t i o n  and l i s P  and w i l d l i f e  m m _ s e _ s . If th is
cc-er” ,’ ( l c c m c e - , t h e  lower p a i l  c m l  t h is me ’sCr c’Oi r cc’ould still I ce d ’, I d e-  1- c-c I t oppol’ —
I m m n i t y  t e e n ’  i ii ’ c i  c c c , , , c t  e l f  those ac t ic - i l Ie ’ c-’ m m c m i  ‘ c e ’ n ’ i i m m m s l v  c - I t - c - I c - e l  cc dr acc - —
ci c c c i  mc i n c  I ci l  e -  s cu m  l i c e  - n aid t a l l .
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l’he’ p r op en-c ed i’e’c- t’ e’cn t l i ) n  i c - c - nd _ s ai-oun d the reset-voi r al- c’ u n u m d u l a t  in - mg tee s t t ’ongly
ro l l i ng  and are’ v i m’ we-Il sin i te ’d lot- i- eci- eaticena l d e’ve ’lop menc t . The - r e’ are m anc~
snci cill Ic - c - etc-i cmi cvemodland and broad , cve,od’,’d l’enice rocv s on-i ti -me ’s ’ , ’ up lancd areas .
I n - i  c iddi t ion to the lands  i’equnire d fom the’ incp emncdn i enc t , about  5 , ) ) Ot )  acres
s he eu l d  he’ aequl i c-d f o r  de ve ’ioprn en t  of t ’e ’ei -eat ioi-m al f ac i l i t i e s .

‘l ’hi s pi ’oposc’d t ’e ’se ’rc ’eei r site ’ cc - il l  support a broad m ’ang e- c)f I ’ec l ’eat ie )mc a l acti —
c i t  t i ’_s . The’ Si c-I c ’ of ~cl i ch ig an -n  cot-us ide- i’s ti cis t i - n  be Oi’u’, ’ of the i c c - s t  - i f  cot t ic ’,’
Ic e ’s t , p ot en i  t i c - I  s i te  lot- i’ec t’ c ’c it ional  d c’cc ’l oprn en t Ia t he  s out he ’ i’m -n hcu I f  of the-
l ee c c - ’,’r pen insu l a .  The’ sit’,’ is cvell locat ’, ’d cvi t hc  respect to large ui-ban ce’ncie’m ’_s

t n nd  highcv a v a i-tc ’ m~i’,’s . No at her  s i t e ’  inc ti ’ne sou t he a st€ - rnc  part of tiiea S ta te  can
cmpproach this c-erie’ fo r  me c- c-e dit  i anal potent ia l .

2. Existincg l {ecreat iomc Ac -c-as cin cd Lake ’s. A d d i t i e c n a l  c a m p —
trig,  p icni ’k im ig ,  c m n m d  c-elate ’d f ac i l i t i e s  should he’ dec-eloped in-i ti - nc ’ W ater - ion
Bc -n i - i - - mm ion c i t e c i . ll c e cc c- ce -i’ , t i-mis a c-en pt-oc’ide_s little , if a ny ,  ecpp ortuuitv
Io n ’ the’ de-vele ’epn cce -n t cf faeil it ic-s fee m mn c is t cyate-r—di-pe ’ndc ’tit cm ctic ’it ics . A c — -
e n d i n g  to the ’  S l a t e ’  of ‘c I i e - i c i g d l c c , m i l e _ s i  u e f  t h e  I c n k c c ’ s  c mc - e  h e - ing u t i l i z e d  te ) t i - me- t i ’
lull c’cnpac i c , m i n t  puhl i ’, ’  d i e - i c ’ s _ s  sh i e i i l d  be’ ac ’qu i c -ed on t h u d _ s e ’  cc’ iih ~t n uise ’d n’ c ’e ’ --
i ’c ’ c u t i  e m m i  peel i - i t t  ici I

c e l l A nc co u n t  c c l  I ) e - c c hcu j ~e m e ’n t .  I t  is pr ep _ sc ci that tb ’,  i e c l l n e ’,v i c c g
ic ic ’ilili e ’5 ice’ d c ’c -ele epe ’d in - n l I c e — c -  I e t e ’ c i t  i e e m m s  . Dc’v e ’Iem pnt ce - mct c c m i  t h e ’  Sc ecc d st c - ccc - 1-ic’s—

e - i ’ c c e i u ’  n ’c - pu - e’se - cct _ s t h e  i c i l t i c u l  I c - c  i - I  e e m c l ’ , c i d d i t  i cmi al de ’ c elm c lm n c -m e n - it ( - - c - d e l  he cuil d e ’d
inc ! : e ! e ’ L ’  cc-eec - _ s t u e m ic e-c’ ’ n’n - cc ’ e e - e - u i _ s  cm-s lc ~ - c c n n  i _ s i ’ .

- ti i c ’ ~ - i  D e e -  I - c 1e e - i I  i c - c c - i

A~~r~- — of
R e - sc c c - C e ’  S c v i m —  l i e c a t  (‘ c m mi ll )— Puc’nic’k— Pc-c-k— ‘i\’ d i i c ’ i ’

‘c n e c - u 
- - — - 

c c c !  cc ~~ A ac nss m c - , i~~~ c c c  
-

S e i n c i s i c e m e ’ l i e - s e - i ’ —

c cc i i’ 15 lo e t l  7 , ~ d ) e )

\\ c i t e - m i  d c c c  B . c  —

m i m i A ns-a — —  — — i l l  2

Pc nb cl tea A c’c ’ e - se c  d e l i
Lake - s  — —  S —— —— — —

I ’ c e t a l  12 Le 75 70 ci 7 , _ s o d

Pc’n’ce ’nit ee l N e e d s  S cmtis l ie ’ c l . This  leve l e e l  di ce lic p n cc - t  c c i i i
— c c m l i s l v  ‘-‘Id t ee- n — i - c - I - mt  cmi  t ime ’  s c c - i i c c m i m m g  needs , - I S  pe n ’ ’,’ent c c l  I l - m e ’  l e m m a !  l c i t n m m e ’ h i n c g
c u r d ~c :in ’king nit-c-e l - - , and I I ) )  pei ’ce-m dt eel c-el i-net’ pc-c-kit -mg nc - ed _ s . I t c - ill ; c n ’ c - ide’
d i — cm t- jclc i s in e ’ann p in i g  a ncd ~c i e ’ e c i e - c ~ i m c g,  i e m m t  s i n c e -  tic ’ , ’ 5 c c - e e l —  I - - t u e  B c ’ se - i ’ v c i i ’  is
lu e c - u t  i’d m e - d i n ’  t h e  - 1 i c -ks n i c  - I c u es inlg Sc-i cci i -c -a I e -c unmic i c n  i-v - i c e d  S i l m i ’c-- c c h p m c c i - :  e m m l itme -s
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I c c  de-c ’ e ’lee 1m m! - c c l  t r i ’ u i l l i c ’ c - e  in ti -ne ’ I n h _ s n u g S ’ c I ) a i - e - c i  d i n e -  c- c-i - c Iit ’r ci t i- ’l ,
t i ce ’c-u ’ _s u l ’ p t c u r - e - -- c -au be’ un t i l i c - e - c l  to ejIl_ sc ’t _ i p am c l t h e - needs in c th a t ac-e cu .

2) Ic - i c c - -  i c ~g S e i l c u  r e - c l . ‘l’he’ 1 tins ing Su n l e a  m c-a has on-i l k- l i m i t  e’d ap 1eon ’ —

t u n i t i e’s feH’ the  deve’lopm c e’mi l ‘cf  n c a j e c m -  i - c - c -  c c c  ccc  cc  n c - c m _ s . ~\ lu c ’h of t h e -  l c tncd
hcis locc - n- c - l i e - f  ~e 1- c ’s e’n - mti n g only  limited , 1 n c c n - i u c c i t i m ’ s  c c i ’  t im e ’ e l e - ’, e - i c i m m c - t i t  01
gecoel n’ e ’s e’n ’vccim s . In pi cn c cm i im cg, e’ emm i sidi ’c- at iem nc sh o u ld be gic ice b e  tmc ~t i s l e - r m n c e ~
som e- of lice- it-i’d _s to othc’r Suhcu c-c ’cm c--

N c-ed_s . The’ Lcinsin~ So I-c m e - c -  cciii have- a mcec’d fo i t i le  d c —

c-elopnim ’nt of 55 cmi’ m’ e’_s of scvimiccing Pc-cie c-he’s . ~~ c c i n s  of I c e e c u l  l a u m c c i c i n g  cind
pat-kincg cu’e’cm , 2 10 c c c u ’ c ’s e e f  c ’c im p incg cure-a , i1 ) cue-i - i-_s of picn ic  c urc cm , 1:]:,

ccc’ n _ i-s of ee l ice - i’ pa rk ing  c u r e - c e , and 21 , 3 1111 d i c ’i’ e - s  c ml c c cite-u’ se t  u ’ t c c e ’ m - b l t d  “S .
Needs for ot hex ’ di n t  i v i t i  es a c-i’ ci i _ s e c  c m ’ c ’ s c-n t  , bunt  m he-v c c c ’  n - c ’ no t  c’a le ’uul  c ut  i’d
i n d i c ’ i d u a l ly .

h i d )  Pm’ i c c ’ i t  ce-c— . F i r s t  i c c-m c i - i c c  sl’u o imi d  i c e -  gic ’e’n I c e  t i ne ’  c’ c m c c l c l e t i c e c e
c c l  S h e -i t e e  i lo l locc S l c m m c -  Pc -u -k . I n i t i a l  I a c i l i t i c ’ c-— I C - I ~~c - c l  t r i m ’  ‘ h i s  c ,c u ’k  a u - e-
ec I m’e cid v include-cl in - i p n ’ ecc ~ u c i  c - ! l i e e ’CI _ s u p p l y  . ,-\ 1_ sc , p in S! I c’ a e - c ’e- s s  sh u m u l d  hi’ dc’ —

c’elicpc’d on 15 cm _ sc’ lcd-c- - s t i - m a t  c c -nc p i -oc-idc a c-n s i g e i t i c - c n i c t  a m ount  c t f  r e c r e - a t i c t c a l
opp ce i ’ m u i n c i t u c - c-

Suncce ’ ci c c iu n c - al l c’ ci e ui ’ e- s thc u t e’ cmn st ipp ic s c c h c _ s t t i e t i ; d i  c u n - m l o un t_ s c i  i c - i cc - c - T i - c e c i l
opp iei’I unn i tie ’s ’ ci i i -  _ s e,e i i ncc ilm ’d , _ s e ’ e ’ ond p i’ioi’ v s ho u l d  I C give-n to t!cc ’ d~ ec ’ l e e p —
rn ent  - ‘ I  t O m - c c ’  n ’ e ’ _ se ’ n ’ v e i t i ’  s i t e - _ s  I i i’ I ’ e C c e ’ c m t i e c n al  ( l e ’ c e ’l b I c c i ’ c i i ,  hlcc’ v ac - c - it - i
c - i - d i e - c -  c c l  ‘ c c - c - c l , the ’ 1 1 c c - m n  C t c  c - k  s i t e - , C ee m’ p s  c t  I - h e g i c c c - i i’s s i t e ’  N c . c t ) , l o c c - t i’d
cibout  Ii ’  nc - nile ’s s c e c u m h e ’ c u - — t  c c l  L a n _ s i c - g e  ‘ I c e -  P c c i ’ ’ l c - r i d  s i te ’ , L i p s  i i  l - c e g c c c c - c - m ’

site’ ~~e c , 51 , l y i n g  c u _ s r i d e -  I len I,amcs i n- m g  — W e - c - t  (‘cml i c c i  S ec 1  c ci re - cl h ouicdcm i ’y
ne-cur Poc-Iland : m cd d cc Nec Nc -mt (‘ I’ m - e l-, s i l t , Sc ill C , c e c e l ’ v c i t i m d m c  S m - m c i c - c- s i t e
X c i . I 1t , n ea r  C c c . m ’l c t t t  c -  in  Ea temmi C ’ ’ c m c c l

Th i rd  pi’nimi’ i ty shou ld he’ gi v e -mm tee he i n c i t c c m t j c - c m u  ccl t h -  de -c ’e’I ’ c c m c , e- ’c t c c l  t h e ’
vrt lh- v Icr c~~er v e ’  c - - v _ s t e m  a i c e c u g  t i c , - (“c-c-ned Hi~~c - r ,

(i- I P lc -n c  of B e - v t - I c  c 1cce c e n L

1 . i-S-- i s t i t i g  i l c e ’ m e ’ c u t c c c m  A r c - e e c - -  c n c i e l  ] , c i k e - ”  ‘ I c e S l e e p  I l o l —
locc Sc t i l t -  l~cc n -k sImc cu l d  l i t ’  ci e - ve ’I- c ; ce - e I lee it_ s c ult m m c c l  e ’ 1 e c  t e e d  cc - i l c e_ s Sound c l _ s p c _ s _ s i  —

b lc ’ . l e t s  c c i l l  h c c - I m i d c ’  l I c e -  e’oru st ‘ l i e - I  ion ‘ i f  a d d i t l i e n c i l c - an’ mcp i n g ,  i ie ’ ni n k i n g , cind
p a n ’ k i m i g  I c m c i l i l  it ’s .

2 . N c cv I n ’ c u-r v o i r c - . ‘l i c e  Bc ’c -n  ( ‘ i’~ -~-k t m ’ — e i ’ c o u n ’  cc- c-m i m ic - i l en _ ee-

c- id e ’ c - e ’ n i ’ e ’ c u n i e c m c c u l  m c p p e m n ’ h m i c c m h u c - _ s  f c m m  t h e ’  L a m i s i m e g ,  l - l n n t , c e c c e l  ! ) m - t n ’ - m i ’  ~e 1 t - t i ’ l e i c _

l i t a n  c u e d — c . ‘t he n ’m’sc ’I’v ce ir cc-unnld Ice’ loe ’ated on l ) ee c u n c ( ‘ re k , ci tm t l m c n t c i m ’ c  ot’
t h e  - hi ’d (‘e-dcc r Bc e - c ’ , c u t e - - c ; t  t i - m n - c - c -  ncc lie ’s c - c e c i l  hea s) c m i ’ t h e ’  L i  lv  c c l  \~‘il liam ston

n i c e 1 c u l m e u u n l  I S  n i l e ’ _ s  _s c c i l h e c ’ c - _ s t  c c )  l , c i m i c - i m i g .  IHe c - stc -mict uii ’e c cc c cm l d I ce ’ I c c - c - ted inc

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



~e’ i ’t m a n Il cmud 1 ,  TtiN , its F: i n - n  In -n g lma n c-n Counts’. [‘h e’ pool ‘could contain ci
set c-lace ’ a i’c c m  of 2 , tWo cue’ c-c’s cit c nn  c ’lec ’ation of 1 ) 1 1 ( 1  I c e - i  an - id cc-ou Id I ce’ c i s c - i l

exc lu s ive ly  for  n ’ e’c’t’ e ’c i tii ) n i , fi sh , and ccildlifc-

‘I’he lancd s i r n m ed ia t e l v  adjac ’e ’nct bum ti-ne’ pool are u n m d u l c m t i  r ig  to s l c c ~e h e i g  w i t h
domina te ’  slopes e e l  t h r ee  I c e  I S  per’,’e’ict . I,a m m e l s  l ’c i n c g I ec ’c ’ ee m i d  c e m i i ’ - - - c - i~~I c l h  t m
m m m c c ’  — c i  c -dl i ’ t e ’i ’ of a i i i i l e ’  ii’on’m t i -ne ’ pool gene’i’all~’ ic c -c ’ , ’ s lope’s c c l  l i - _ sc -  t h cmn t i c  m’ c ’e ’
pe’ n - c’c’ mct cn n - md cmi i’ e u _ sc-el int’,’ns ic e- I v tom’ cigi-icunltu i’e . _-\ b e e n  1 2 , ( 1 1 ) 1 )  ac I ’ d - _ s  e e l  l and
sl co un i d be’ ac’qui re-d fe e r  the ele’vi ’l ee pmc ,’uct cc l  c-cc i’i ’dI I c c i  I c - c -  i li t i c-s  . This ri - _ se ’ m’—
ccci i’ cc eeuml d _s unpp ol ’t  a n ’ e ’I at  ic ’ e’l cc-id ’, ’ range ’ eef n - c- c -u- c’ c i tiee n c Ic-cl 11 t ic ’s

The Pot’t Iancd Itc ’~ c ’m ’ c c c i i ’  site , R im g  onily I ~ iculi ’s no i ’ th cvc ’st  of L c i m c s i m m g  and
—i i ) mile’s c-ct _ s t of (1 r and Rapids , cc ’ould provide ’ me-i- i’e’c-tional oppo i ’t u imu t i  i’s tee

l e t- e p ic’ inc t hese-  n c c e ’t r e m p o l i t a n ’m c u n ’ e c i s  . ‘I’he- _ s t r u n c ’t u c - c ’  I’e i  t h i s  l’ e _ s c ’ I ’ \ c e i  1’ cvo unl d
i c e ’  lcmcat c ’d fri S e c t i o n  t I , ‘I ’ d IN , Hil\\ ’ on the ’ I c c  h i  n g g i d u _ s _ s  lt ic’ e-r cc h i e uu t cm li i ’

ncci ie ’ e ’cj _sl cml the ’ C i t y  ccl P oi’t lan cd in Ioni c -  Cc d i n t  v . The i- mum - i _ sc-i - c- cut ic eic pool
cc- cmul d con-n tain cmhout I , 300 cue ’ n - i’s at din e’ie’c’cil lou c c i  7) () f e e - I .  ‘I b is i’c_su ’ i c c  ‘ i i ’
cvccuil d cu _ s ee pi’oc’ide’ c-c t  rim-c -ge- foe- fl cc cl flocc _s

‘i ’h e ’  lands ad~ac’’,’nt i c e  the ’ pool cet’ c’ u n d u l c i t  i l e g  ti m 51 u- ic e -mg- i c - rolling cc e t c  sic p c - _ s

e m  I t i m e - c ’  to li lte ’e’ nc pe’n’ c’ i ’ mi l c e ’ i m i m ~ c l e e m i n a n t . ,\ho cu t  2 , 5 m 1 c 1  d i e ’i ’ c ’ _ s  - - c he m ui ld i c e

ci ’, ’e 1inirc ’d lot’ lice c l c ’v e - l o p m e - n t  e e l  m’ c-cu’ c’ c i ticcmc ct l i c ucil it i c - .~. ‘I’his ui- -c-m e c cc -
cc oim Id s e d i e l e c c m ’ t  a cc-ide ’ n ’ cmccge ’ e e l ’ ri-c re-cut ionc ul d u e t  i v n t t e

The No N c -nc ’ , ’  }je’sc’n ’ v eeu i ’  ccould be ’ e e c - c i t e d  i c c  Sc d’ l ~ ’ - C ’  2 , !‘ O \ , R5’c’ - c c - c , u
s m i c c n l l  t I ’ i l e e u l c m l ’ v  c c l  t i - ne ’  l ’h emr n app le R i v e n - c u i e c e u t  s e c  e ’ri nc- d c- _ s nu r t i c  c t  I c c  cil •c
c m l  ( ‘ h c u i ’ l m u t t e ’ . It  c v c m cnl e l  sc’r ’vle ’i ’  t h ~ L c u n _ s i m m g  , i c c c i  f l c i t t t e -  ( ‘ c c - e l ,  nil n t u c ’ 1 m c i c t e c i i
d i n - c _ c l _s c r u d _ se ’v ’ , ’ r cnl  l e e e ’ c m l  e - e e n i m u n i t  i c - c-c . ‘l ’ i d & -  i _ s e m i c c e c c i l d  u ’ e m u i t a i n  c m l c e c u l  S i d e

i c c - c ’ s  at c-m i e ’ I e v c e t i c e m i  of _ s t ) S  fc ’ u ’l , It c c e c u n l d  l e n  c u s c ’ c l  c ’ x i - l c e - -- i v i - i v  i i i  e ’c ’ c ’ c - t - a —
I c  c mi , f i s h , c i t - m c i  c c - i l d l i l ’ c’

‘l’hc’ I cmm m d c celc - ci’t’m it t e ’  t h e  1 e m ’ c c p cs c -c l m e — d r - c m  is m n i e l u I c u t u t e ~ t e n  c’- l e ) p u m c g  . u t h
s I e c 1 c t ’ _ s  ee l  l b  i’ d - c ’  l e e  c m i c ’  ‘ c u t  c t - c c  pc t e e n :  . In cc u iii it i - m m  t e e  ic -n d l u  c~~ t c , y  d I c e  t e e c - e c ci - -

id e -n t , c u e  - 0 1 - 2 n d  I d id ’  I ’ m - _ s  ccl  l c e c - e  I s h e m u n l d  i t ’  a c q u i c  n e - el l’oi’ I ic ~ - dcvi’] c c p n c c ’ m c l  c t

l c m n c c i — h a s c ’ e i  n - c - ’ c u l n c e u c  t c i u - i l i t i e - _ s . ‘I’h is 1- e ’ _ s e ’ m ’\ce i n ’ cvmc u n l d ‘ e c m p c c e ’  d i

nix eel r t ’cr e- m i m m n , i l  c - ct ic - i bn e -s , bunt dccc- tee t i - me ’  l imi l e ’e l  c c - c u t e - c - s ’,n t ’ f t i e ’ ’ -  n mc c ’ , c e ’ m ’  —

I m e c c u t i n g  c - ne i l  ‘ c c u t e ’ i ’  s k i i m c g  s h e m u n l d  n e d  l ee ’ 1 c e ’ i ’ f l l i l t e c I .

5 .  V a h i & -v P u - nc - ’  ‘ i - c ~ ‘ . ‘I’he c - cu I I c - v  pm _ s e - c - c ’  _s h e e c i l d  Ice ’  t e ~~i l i c e  I c - e l
I n c i c e d -  a r c - c c  cm lorm g tl’u ’, ’ t-S i ’an id R i c e - n ’  up _ s t x ’e ’an n f n ’ u e n m  L c u m i s i c c g ,  l I c e _ s  s e c - c t - e e c
_s i m e e m u l c i  he’ e ‘‘~ I ’  ‘ c e d e -c i  u I - m I c e  tt’a’ C i t  eel ’ Ic-rims inig cu _ s rapid Ic cus 1 ce  ‘ c-c _s iS le ’ d c c c  I I c e  - I e c u
l i - m e ’  ‘ i t c  in c - n i l  k ’ i t c d c l i m e c c  of i m p t ’ c c v e ’n c c c ’ e c t  tn - n cc c I t e - i ’  q u a l i t y  c m i  i t t e -  i - i c e - n -  1 c m
1 m u  I t - e l  n c  ‘e’ i c  - c u t  j e en al c c - c e ’ ,

-7-I 



d c l )  .‘s m c , - ,, c e u c c l  ~) H ‘ c c r m i c ’ n t . A s m im n c a r v  if pu’opeisc’d in it i c ul di’—
c-d c-pm ’ -mc I On tim e ’  th  “ c - c ’  r ’ e _ s c ’ n ’ c - uc n  i _ s  , SI ni-pc lid locc’ Sta te  Pa n -k  ar id  th e  c a l  I - - c

l e n ’  ‘ s e - n v ’ , ’  _s _sm c -rn - ,c - c ci Id in cc lud e ’ devc ’ le c p men dl  d e f  t he ’ fum llo c c ’ ing land ac-ca_ s.

m m s  u l Develope d Land

,~ c re- _ s cf

l ic e — e c u  n - i- c ’ S w c  n -n -n — IS cii I Cc cr np -- P e e - I c -  - ‘ k —  Paik— Vi ate-i’
A mc ci fl’uing A c- c- cc --s : c e ~~ —— — — - ~ic g 

— - 

Su n t c n n c c -

Si c ’c ’Ic \ Ii ec l l m c’c

S I c e ’ e ’ P c u r k  4 -- — 12 I ; )  17

Pon ’ t l c u n e d  I t t - c - i ’ m ’ --

c’oit 5 40 53 17 1 , 51 )11

I ) e e c f l i  ( m e - i - k  t i c ’s --  ‘ -

e’ n ’ cmci r S I 20 27 12 2 , (50 0

c c  N d e c - e e c -  R e _ s e t’ —
c’oh’ S 2 20 21 1 12 : 11 ) 11

\‘a l l ec - ’  P e e _ s e - c - c e ’

Sv _ s t c ’n c  —— 2 - — 5 4

Tic ta l  sq 15 92 h I S  5; 4 , 2 0r i

Ii’ ) P ’, ’icen t c c l  N i - i -c l_s  S e c t  i _ s  lied . Th i s  leve ’l ol dec’’,- l opmcci -nt  cc - ill
s c - t i _ s  1 i 1  c e c i l  ‘c - I  pc- i-cent cuf thi ’ sw imc ct c’u i n g  e e c - c - m i s  . m i m e  e m i l  1:1 p e r cen t  of I m m m c m l
l a u m e c i n c i g c im cd pc- i ’king c- c - - c -e l_ s - about I : ;  I cc-re- c - c d t  e d  ca c dc ~ m 5ig ne’’,’ds, c-he _sit 73

i c e ’  n ’ c ’ c - e c i  c c l  p ie ’mcie ’k i nc g needs , about -17 lee-I - cc - i l l  of c m l h e ’ t ’  pa ikinmg c u - i ’ d _ s  - tin-nd
al moe i t  21) pe’ i - c - c -m it  of cc-ate- i’ c—c u t - f c c e ’ c  - mce -e ’ds . l i e  d c -ye-i ’ , c m s i  gte c l i  i-d I d pOi ’tiOfl of
ti’nc- I le et d_ s m c c c l  s c - i t  is lied in t h i s  subarea  can Ic e ’ satisfied inc t he  Sd i m i d_ s t o n e
R u ’ _ s e ’ c - v e d t , only  l i d  m i l e - s  f n ’ m c n i  Lc in . — i e - n g ,  and the  W’c u t i ’ n ’ I c e c c  I t e - c ’ c - ec -t i e e n  A n ’ c - c u _s
in ti - me ’  , J ae ’k_ s on c S u b c m t e a  - Al _ so , lo c a l governn i’ndls c c - m i  ‘ - ; di l  h e - - t v  a pomt iomc c c l
the  unncc- t  i ce-  ‘cl _s .

( S I  \“ est C e n t r a l  t~u i I m a r e a .  ‘I ’he V e t - s t  (‘c-n - n t u ’ci l Subarea conc t , u inc _ s  m a ny
n’e ’ s c e u i n ’ c ’c ’s cc - i th  pote ’nt ial  l e n ’  t i - me de ’c - e ’lopn ienct c c l  c m d d i t i e m n c a l  n’ ’,’’,’i’c’a t i c u n c - i l f a c t —
l i t  ic-s . A I c e  c c c  c- l i - n i -u - n - n  cii” ,’ n-n t-i t ut -al 1aI~ -s , cx 1_ slim - mg ri-c i’eat i on -i a reas , gcmod n ’ e ’_ s —

c’ rvoir s i l t ’ s  tlfl (I broad m ’ice ’ m- c - c - lie-c - s.

(cu t \nc -els . ‘I’h c’ m e d_ s  in t i - me V i e - s t  i’e’ntt’al Suul-narea cm n icouu n ’et to  52
acme _ s  foi- scv in i nc in - ng ,  5 1 cue-n-c- _ s foi- boat lau n c c lc ing arid ~c c u r l c i c e g ,  1’~4 cie m-es fo m’
c amp ing .  22 2 d Id n’ t ’s f e-mi’ p i cnc i ek i n g ,  c c u e - i- c - _ s Ion’ oth e ’i’ parki r ig , c-in -id ab out
7 , - 100 mcmi ’s  of cvater  sci m i cmc- e - by I t i c - S . In a d d i t i o n , t Ic e- n c’ emi t ’ uce ’e-d s lu - mi’ othc ’ n-
c u e - l i  c’i t i e ’s  1)01 t h e y  ‘i c c-c not ca l cui Ic -ted i ncdic ’ i du al  I c - .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -- - -— -- -  —-



( i n  P i u c m i t i e ’ e- e . 1”irs t ler ie)rit c- shuet ild lie’ ~i ce ’i t i - c I m m ’ e m c  ud u n i g ad—
d i i  u c e n c ii de’c’c’lopn’nemt inc t ’xlc-c l ing St i l e’ and coun i le  pa u -ks cel uc ’ n- i’ uic cde ’c - e l m mp -d
lands  c-i n-c ’ a cc i  i l a l ) l c ’  c - i n - md to  pi’e)c ’iding pun bl ic ’ d c c c i ’  s c-c cm ii f tc c_ se ci S c _ s thcmt ha c- c’
s i gni f ica n - i t add i t i on a l  pot e-n tic i l tier d d —’ e-

Sc’c ’cm n ie i p e ’iee r itv shou ld tcu ’ gic’e - n u to ti -ne c o n i s l i - i n e t i e c u c  , u m c d  de’ ce ’Iop nmt ’nct cc l J d i d u i i d c ,

(,‘ t’ c ’e ’k 1-ci ’_ se-u ’vo i n’ , ‘ c mc’ ~cs cit i- n gin c’ c ’m_ s site’ Nec . I S  . A l _ s e ’ , t i e d , \d mllc ’ y
s i - n - c e ’ s c _ s  me- n i sl iuc un Id Sc’ uie’c’e’luepc’d free rn this site- ci ’ ‘cc cc _ s i i - c-cc ri m t e e  t ee - u ric’—
l ion cml Pi’cun’ie ’ C i’ d - c - I s  c v i t h  ti - n e ’ ( I i ’ t m u i d  Iii c c - u ’ anee l c n l c t c c g  t i l e -  ( n ’ an i d 111cc -i’ tee

ti - me- lien - n itn 1k-i ’  r ’,’at iecn l  ,\ i cc -  on liii- se m c _ mt ii  Icc -nh .

Duc k C n c - c - k Ri ’se ’i’vc cu t’, C cm c -ps e el E n g m n  cC - u’ s s u Ic ’ N c , , 25 c c c i i  F t  sh C m e-c-k l ie- _ s —
em’ c c m i i ’ . C ot ’pe -- c c l  i- m e g i c i e ’c ’c - _ s  c- ci t e N ec . 17A , s icee u lu i  me ’ c, m e _ side- i c -el m u  lic e third
p c-i o I ’ i tv  l t c m _ s i l u c c c c  lo t ’  v c - c u e -  c u m u c c c c c u l  fc - c’ ilitii’ _ s te e m e - i ’ m l t d ’ — S  c i ’ c - e l s  c’c i t h  1)cuck
C m e - c l-c t m e ’ i e e g  c’ m m m ’ i s t ru i ’t e ’d  i i m ’ — c i .

( e l  P l ,’m n e m f l ) e -  c e  li  c j c e e c e ’ u c l

I . ~ x u _ s t i m i~ l’ e ’ c ’ c ’ e - c i t c e e c ,  \ i ’ c d d  e c c e e l  l e e k - -s . ‘l’ hi ’r e - e t c - i ’ t cc’o
S t c c t c  l i e - c u e ’  e u l t e c u d  A i ’ c ’ c n _ s , Y a nk e e  SI c e c c e e : ~ c cc l  ( k n m c  L c u k c -  i i i  ll cm i’i’v (‘c em n tc c-nd
l o n u c e  Il c ’e ’ m ’ e ’ e e m u c c e  A r e - c e  c e e ’ e l m  l e m t d c i  in t h i s  Sc e h c i c ’ e ’ci . , \ l _ s e e . ihe ’ en -c c N e -c e ce c ~ c e

t~e t c n t e  P c i t k  us b c - d I e - e l  c e _ s i  m c c c e ’ l h  c c l  t he ’  i l c e s i n i  l e a’ d c c u v  i mi  N ’ - ,c e jc  c c - c -  (‘e c u l l i c ,

A l l  of the ’ m have ’ l e m c t e ’ n d t i c n l  l e e r  : c e i c l l t i c c c c e i l  d e c c ’ I I c m ‘ ‘ci t c c l  u e ’ c ’ u c  C : , - c c l f c u ’ i —
b l u e - _ s  cc- icicle shou ld be’ j e e _ s i c i l l m - c i  c m _ s  s e c - c cis p ’ ’ — e _ s i l m l e .

I c c - c - c  thaic te ’ n p c - c - c e - c t  of ti - me ’ t m e t c m l  l c i e c c t  d i e m - c u  m i  [h i ’  ‘i d i m i l - d e  c ~ t c m m c t g _s !I ’ - c - c -a—
t i o tc  Âme -ti has i c e - i - f l  d i e  c ’ l c c 1 c i - d  lox ’ i u i t t ~c s ive  c d - , e -  ‘l’hi _s e l m _ c - - d i m :  ‘e ’ - n ’ n c - n e e
c l c m l c ’  c i d d i t i o n a t  s c c ’ i n n i n u u n g ,  c - anc i 1e i l d g ,  1 ) i u ’ n i e ’ i c c S ,  m c c c l  t ’ c ’ l c l t u ’(i d e e d  - l ’ :is e _’d
c i e ’ t i v i t i c ’ s

‘I’S’,’ lonict Rc ’cc - c-c ui ie e m- ,\c ’c ’ cu c ’ ccec t dmi u - mil m g ab mi u t 2 , 7c~c ) t i e  ‘ c - c  i c--e e c , - - - c _ de l lv
stages ee l dc- ve-l ee 1 mmic c ’ cc m . Ve Iii l e t i d e -  \c c i l t ’ m  s u c i ’ l c e e  - -  is c t mm ~ c ‘ S _ S  - e t c - c- - , t h i s  c u e ’  -

-

ha _ s me c ’ cu u ’ l v  l e c c e m ’  m i l e - -  ‘0 I c -  d c l c m g e  - - cl m e g  t h ee ( S ’ c i ’ c ’ ,i i 5 c e - m ’ . l ’ i e e ’ t ’ , is s c - h i —
cien t  u n d e ’c’e ’lope-d I t m i e c i  i c c  c i e ’ c ’ c c m n - n  date . ’ c i dd i t i c  c e d e  I p ie ’n i c k i e u g  an -md c - I  dc -c-
c-e l a t e d  l c m c  ‘I  l ’ c i _ s c - d  f a c i l i t i e s . ~c 1 c i n h  ‘ml t h e  i c e i l i ’ e e _ s  p r e c j c  c _ s e e ! I - ’ ” m I m i _ s  cc r e - c e
I mcmve ’ ice- e li i l e i ’ c , , c - e ’i i  l e e  t e e -  - “ : u d c  - ‘ c e e c d ’ m i  suupp lv ,

Tine ’ mmcc v N - - c - a c gee 5ta tt ’ Pan-k mmm i Il cn r ci c ’e- D cmn c i c e - s t - i - - a i r ee c ’  ‘ c e -  \ I ’ u _s c c e ’ g e c m i
I~ivc ’ i ’  cc im i  a c c ’ c c n m i n c o c l a l c ’  h o at in ’u g .  t u _ s I i i c e g ,  ( ‘ a e m i c e c c e g ,  l e i c - c i i c ’l - , c  -5 c i ’  c i  u e t i c e ’ i ’
land — l c cc .-ci -d e e c - i c  c i t i e s . ‘Ib is ci i’ d - c l  cci 11 Iota 1 ahount S d I d )  c-c i- c’s c- I , u m u d  cc h~- ee i t
1_s ne’e nn p le ’e e -c i .

While - thu _ s suha me - cc ha_ s n i n a n m y  icnk c- s e ’ e un ’u - c- c d t l c ’ cc i ti ec eu n t 1 m e c t  Ii c c ’( ’ e - _s5 , m c ’_ s t  cf

t h e - n i  d u e _ c ’  z— e l a t n c ’ c ’ I c ’  s u i e c u l l  m u d  h a c e ’  ‘‘‘ c - C  c i t - c ’  m i uple - e l  ~ i ;~ - ~~~~~~~~~ r h ’ c c ’ i c e ; c m u c - e i t
cc ’hn e ’h l i m i i l s  the-  p c c l c - e e d m l l m c i ’  e i i - ’ , d ’ i m m u e e c  c u t  i d t  I c - m I ce ’ i c i e ’ i d t t l e ’ _ s , Itnc e ’ cc r , c e u iu —
l ie  c c - c e ’ s _ s  : u m d  s c u m e c l e c  i c  I c c - i l l !  i c - -c S h e ’  ‘ u c i u l  l ee . ’ ~

‘ ‘ m c  i d e - c l  t ic- , c c e ec- i ’ m m c , r c - nun cc  ‘,cnc
I h c e _s e -  I c u I \ ( ’ s  t i e d i l h a v e ’  e e c - m m - - c c - I m’ ‘ c ’ i ’ c e i ’ i c c n m , c b  p c i t e ’ u m t  c i i . 



_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _

2 , N e - c c  l i e - _ s e - i c ’  ‘ i n - c-c . Time’ P r a i r i e  Creek Rc se rvc c i r  would l)e
locatc ’d abou t Iwo nm - ni  I c - s  m cor th  of t i -i c Ci t e ’  cc l  lon ia , aho cut  :15 mi les  nor t lcwest  of
Lcmns ing , aicd t l ce sa me d i s tc e nc c - c -cu _ s t  of Grand Rapids . It cc-ould service a
la x-ge- di t’ e ’cm w i t h  l i m i t e d  av a i b a l e l t -  t - ecreat ional  opportuni t ies . The s t ruc ture
fon’ th is  t ’ e ’ _ s c ’ m v c m i  n’ w e n n i d  t ee ’ l oca ted  i c .  Se - n t  i c e c u  9 , ‘I ’7N , 11e Vi ’ on Prairie Creek
in Ionic- Count e ’ . At  an d ec-at i uc n ’u cci 7-I t; fe- ct , tI - ne ’  e d e n _ s e n  c a t  ion pool cc’ould he
cm b en nt 1 , 210) acre-s . Thi cc n - e - s e m ’ c d d i  m cc’o ’,n ld also S c - c e ’  sonc ic flood storage in i t .

i’lce lands sur ro etnding t h i s  pool c - me-  sI  - e~ m i m u g  t i c  _ s t  r e m u u g l e  sloping cc’ith don e i n an t
slope- _s ran ging fi ’onc aboun t foux - to 15 pei-i ’c’nt . ‘t ’ l cc - i c - mid  is ece l l  adapted for
r c ’ere ’atiem rm c il de ’ve ’b opmc ’men ct and c o n t a i n s  a n-mum her of sca t t e red cc-ooded areas .
In addi t ion  Ice the  area r ecquir -d l e e n ’  the- i n r u p o u n d n c c e n t , at Ic - cm _ s t  2, 500 acres
e e l  l and should l e e’ a c q u i r e d  for ti - ne d ev i ’ l e m pnc en t  c m l  r ecreat ional  fac i l i t ies  -

The Duck C n - i-i-I c lu -sc’ n ve mi i’ would be’ l ocated on Duck C n’c-ek , a t c- ib uuta i’ v of
t u e  Co ld cc-ate ’r R i c er , about ten nciles noc -t ic  of t ice C i t e  of Hast ings . The site’
is located cibo ul 20 miles  soutlce ast ee l  Grand Rapid _ s and eco old se ’m’ vi c ’ e ’  thi s
met  ropol ilau c ci re’a as cc - c c - Il cu _ s sec ’e ral sn - n - na i l e r  n - met i’empol ita u ci u- c-cu _ s to t i’~ ’ setunt S.

The st x’cnctux’e sit’,’ cc’ounld Sc’ loecite’d iii Se. ’e’l ic - in - n 21 ) , TSN - 1-[”Vc in- i loici c- C e c u u c c t  c- .
At  c-nc e ’ l i ’ c c n l  i i  cmi cu t  c -S e )  fe’e’ t , the  pool cv oin ld c ’ ou c tain ’u 9 0 acm’ e’s of s u r f a c c -  c-c c-ta ’

)l icer c i s c - _ s  imc th is  n ’c ’ser c-oir i n c l u d e -  f i s h  tic -mci cc’ild l i fc

Ti -me adj a cc ’nct  latcd s are u n d u l a t i n g  t e e  c - i d l ing  cc’ith doncincat t slopes i ’an ig iu ’ug fr anc
th iec  l e e  about I 2 pc’x ’ci-nt . M e m c - h  of the cudjac en t  l a n d  is ncow’ cnscd for p c i _ s t u n  re
and f a r m  (‘n-ee l- is : si’cmllc’red cm c - ec is c f  cc’oiedlan ds ai- e- a l so  p resen t .  In a d d i t i o n  to
the  land needed l’ox- [ice’ i m ccpemuu ’edrne ’nt , at le ’ast 2 , 00 ) 1 ac res c c i  land should b e e  -

ac quu ic-eel foe’ t ime ’  dec- c-I m c p n c  i’m - nt cml  r ’i ’e ’r e ’at ional fac i l  i t  1 c c - c

Fist -n Ci’c’c’k Il t - _ s c’m’cc e ln’ cvoulel Ice’ l emi ’c e ted ju l _ sI niece - tic em f t i-ne \ ‘i l l age  cci l l u h h c i i d s t e c m e
abou t 5))  m cc i ic - _ s r i oi ’tlccc -est i d  Icummsing and about -tO mil e_ s c-a_st of Graic d Rapids .
Tici s n- c- _ se-i’ ve - n i n -  cou ld pn ’ui c ’ id i - a dd i t i e m nca l  i’e ’cr e ation -n aI c i ppor tunn i t i  e s  t e e  t hc ’sn
and sc ’ce - t ’ci l s nc ia i l c ’x -  c ’ o n i i i n u n m c i t  ii ’s .

The st x - uc l e n i — e  s i l e  is loc’atc ’d in S e c t i o n  Sh , ‘ I O N , I I SV ’  in ~‘e T e m r c l c a l n c  ( ‘ c ’ c i m i t \ ’ .
,-\ t ar -n e l c ’ v d n i  ic c - c of 75 ) ) feet  , lice ’ pool cc-ceunl d i ’ c m n c t a i u  about  3 , 200 dei’ l ’ c’s c e f cvater.
It would I ) e ’  c u _ s c - e l  f m -  n-c ’ e’c-eal ion , f t _ s i c , and cc-i I d l i f e .

‘I ’he adj  ace ’uct laucds a u’ -,’ und en la t  in - mg t e e  s Iccep im i g  w i t h  don - i -n iucanc t slope s ranging fm - on - n c
tic ri -c ’ to abou t I c — n pc’rce ’ic t . M c ne’ i c  of tb - mi ’  cid l ac e-u -n t land is now used le t’ I ) c istU I’ e’
cc -oced laucd , am i d  sonce Ia c-nm en’  m p _ s A i ) e c c c l  5 , I ) ) ) ) )  c-c i_ i’s - c i I ari d shou ld  1-ne ac’quix-c’d
I on’ n c c  n ’eat i cu na l  dc-c - c ’ lopn’u c - m e t  i n  addi h i m  t e e  lice peec m l a m e - ti

—
‘
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3. \‘cu l l e y Pc - c-_ serve ’s .  ‘I’he llood p l ai i i  along Pn’ aii ’ie Cr c-i- k
l e e - i  cv c ’enc the  Pr ai  c-ic’ (S i-c-i- k Reserc -oir an -m d the Grand Ric’er , should be- acquired
at t ice san - ic e tincc e ti -nat t i-ne i’e ’_se’ x’c’oir is conc st ru cted . This segment of ti -ne
valley prese rve should hi’ ext cu ’idc’d docv n e-ctrc anc along the Gram -nd Rivet’ am -nd be’
t ic ’d ic- ito t he  Ion i c -  Recri ’at ion Area an-id ec -entual lv into a c - a l ley  preserc ’e svs —

t e rn  e-xtendi rt g c- long tin ’, ’ entix - e lerigtlc of ti - me Grand R i v e r .  Developnc emc t ccf r e -c—
me’ cm li on cu l facilitie ’_ s in this area sicould be lincited to tiails , pic nicking, and
e mth e i ’  compatible ’  activit ies

t el l  Ancoun t  of Dnv ele 5j~,~~entt .  The fo ll occ - ing dec ’c ’lopnc -ue nt  i s _ s i n g g c s t —

~-d for c’ach of ti - ne i’csoui’ce t i r e - c m _ s  proposed for dec’c ’lapm ent inc t h i s  subau ’ec-

Acm es oli~~~~~clo ed Land

Ac’i ’c’c-c of
Resource  S w i m —  Be -n at C anc p — P i c n c i c k —  Pc - i -k— W a t e r
A rea m i n g  A cce ss ~pg~ in -mg ing Sue t-face

\‘auckc ’e Springs
Re-c , Area S —— 25 2 0 1 )

l c c n i c -  lii’cre ’a l ion

A r e a — -  —— — —  I I )  ‘S - -

Nc c c cmvgem State ’
Park —— 3 51) Ic _ S

P ra i r ie ’  Crec k
llc-sei’ c- eei r 9 -10 27 I : ;  1. :1 1 C c

Duick (‘ me - i -k
I ic’se ’i ’vc eti’ ‘5 7 : t : t  2 ) 1  11 1 - I c c

I-N c-h C n- c- c-k
l {e ’_s e r y e c u r  5 1_ s -10 S i )  15 5 , 5 1111

P u b l i c  A c - c - c - _ s _ s
m c c c  Lake-s — t e l  - - -  — _  - - —

‘l’ ce t c nl 1” -17 1”” I _ S c -  57 5 , : t - io

(i-c I m e ’r c’e ’n ut oi Needs  Satisfied . Ti -me proposc’d l c - ce - l  eel  c l u-ve ’loprne’ec t
cv mulcl  sati sfy c u l e c t l , it  5~ pei ’ce ’u-il of the ’ sw in cn c cing ncc’, ’ds , 01)001 c c- I mt’ I ’ e ’ e ’l ’ of the ’
boat launching a n d  pa rk ing  needs , abo ut 1) 12 percent of cancping c - l i e u _s , al ce e d u t  7( 1

pm ’ t i - n u l l  of p ii ’n in k i n i g  needs , about I ~ pc rce’nc t of pa rking  i c e d _ s  , and t I l e e m e i t 72

p c- i -c-c-nt c ) f  c’, d i t  i - n’ su m ’fae- e ne-i ’d_ s . A s ig n i f i c t an t  p e t i t  i e t e i  of t h i s e ’  mci -c-d c - c  n e i l  satisfie ’d
on t i - n c ’  u n c l e  c _ s t  ‘ci  dc ’ve - lo p mnm e ’nts  c ’ounld ice- satis fied hc-’ t i -ui ’  d c ’ v c ’ l c c p n e c ’ c .I c - c f  c-c c’ i ’ e ’c -t  i c c m e

ru ccii i t ies  a t  the ’  c ’ounctc ’ m u ’  c - i l  v le’ve’l , 

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



( - I I (N’c tn c c i (e t e c ’ Ic- t~ e t cc - i c - c - .  )‘icc ’ Grand Rapid _ s Subarea e e n t a m f l s  ci varied
c u _ s _ s o r t n m c ’ n i t eli me ’e, oum c ’ c ‘ i - - c  wi t h p ic-i ’e c ic -I feer c- c-c - m c’ c u t m d i  use. Ancc tcg  time-n - n c-i-c
Lake’ M i c h i g a n , te ege ’t her  cc-itS s i -c - c - ’ m’al Stale’ 1cai’k _ s’ , rm atura l  lakes , good n’c-sc -r—

c’oir sites an- id hi’oad i - ly e-i ’  c -al ley s .

c m l  N c - c - c l _ s. Nc-c-c l _ s  f o r  di ’~ e . ’ l -  iced Ic-ned in ti-nc ’ Gn’ aui d Ilcuni ds Suh ai - e-a
arno u u i t  i c e  I - i  c n n  ne’s of scc-incncimcg Scac ic--s , 7 ,c - e e ’c - c ’ _s cf boat launc l c incg  and park-
ing d c- i ’d - 

t I c -  ac re’s e e l  c ’amping area , 71 :Ie’m’c -s of 1cark in g  a rea , an -nd ~ , 100 ac- mi’s
cci cvati ’i’ - c e u i ’ f c n i ’ e’ i cy 19’~5 . Tici’re.’ i _ s no demonstrated reeed for picnicking, s in c e c c -

Ket c t Ccn t n tv  tic -s d c - c ’ c’loped c x l i i  c- eve’ a ‘c ’~i_ s fo r this actic ’i t . 1 I e ccc cvi i’ , some ’
pic nic ’ f a c i l i e  i c- _ s  should ice’ incciud c ’d ic-n new dec’eloprnc’nts to provide  a cc-eli Sal—
cuniced l’ci e ’i ! i t ’ c , , -\ I t h e m u g h  thee’ cc ct’ - m c e c t  e’aluclcilc’d m d i  c’idually , c i t - ed_s t e e n ’  othe ’ r
c- citlc ’itic’ _ s c - \  i c - I  inc _ suih _ stant i:m l q u a n t i t i e s .

( I c )  Pi’i cm’ il i es, I’m - _ si priol’itv shou ld he gic ’c’m - m icc e ’ c m mi p l c c tie c c c eel ti -nc’

dec’ e’lopn ce ’nt of mime ’  ~l . P. i-loll 11 c c - st  I ’ m S t c u t i ’  Pai-k on the  Lake M i c h i g a n  shore

and to the  c - i - t i e d _ s  i t  lie n of ic -nc’s _ s s i te s  c - d c  t I c - c - _ s e ’  i n land  lakes ti -nat Icc-c-c p u e t e ’n t i a l
fuem re’creatiemal cu _ se’ .

Second p t - i e c i ’ i m -  shoun l d  he ’ given Ice ti -ne initiat i on c i  d i e  I m e i c - 1 ~c c ’ n l c - c f  t h e -  c’c-llev

1 cm - c- _ sc’ n - c - c’ s v _ s t  i-I - nm a l c e c u g  d i e m  - G i ’ c u c e e l  fli cc- i- , ups ti-eanci li- on-ni Grand Rapids. l’hi_s

s c _ s t e m  _ sho uuld ic e ’ extend e d both up_ st ri-c eo - , as n-iced diet c-i n c-c au -nd doc c-n st i -ec unc cm _ s
u ic ’e ’d an -n d cc- c i t e ’ m q u i c m I  it p c - c -n m it .

Ti -ne-’ con _ s i  i’ c e c - i  ic wu c m i  t c - v c c  r esc ’i ’c  c c i i ’ s  should ieec ’ic  e’ th u -el I l i e  e m i t ’ : . ‘I’h i’e at -c
t i - me  R em gun e ’ R i c e r  s i t e ’ . C e e n ’ p _ s  c m l  i’ ng’i n e ’ c ’ c - s  c - c it e ’ N e c . l O ,-\ . and Sc cn c l  Cu’cek site

C cem l e_ s of I’ I-ngu fl i’c’c -_ s site’ No . 7-I .

l i ’)  P~~~j~c e _ sc d Deve1oprnc c- i.

1 . F x i s t i m ~g lue ’r r e a t i c m Am’cas and Lakes.  l ’ b ce- -I .P. i l c m t f -

t ic - is l e’ i’ Sm c i t e -  Pen rk  c an -n c-cu upp oi ’t a d d i t i c e m ’c-al de ’vc’lopic-ient in -n add i t ionc 10 ; h at  al—
i ’ c - d n e l V included in J eu ’ c e g m d m n c ’ u n c c e -’d s c u M m i y .  ‘ l i e c ’ u ’ c - l c ’ u ’ e ’ , c ’X p d l m i _ s i c ) f l  c m l  u’ c’cn c- -cmtio n

fcuc’ il iti i’ s inc th is pc u rk  a m - c-cc s i mem u n i d continc une umnti l il _ s full p m d t e ’ ! i  i c - I  I s  ‘c - d u e -icc -el .
I ’his t u m e c - c n  c c - f l  pro c -- ide a d d i l i o u c d n l  e e l e i ’e e c i ’ t u n ’ m i t i e ’ s  fe e t’  _ s c - v i n c c m i u c g ,  p icn ic ’ b~u c c g ,  cit -nd

e e l  he- u’ n’ e ’lated lan - nd— I eci se’d c u e - t i c - i  t i c - _ s  . P en 1 ci ic a -u - c’ s_ s S i t e - _ s  S iiould he dc-c - c’ Iecpe’d

c m l i  t i l l  lake ’ s whe t-c ’ sin e- ic f a c i l i t  i c _ s c-u ’ e’ n e e t  nocc ’ ac -a i la h l e  cit -nd cvhei ’e- a s ig nm i ii —

can -n t ancc e e c  im i t e )  f boat in -mg cmn d fishing opportunc itic ’s c’c- rm Sc’ oht ai ece’d

2. Val l ey Pi’ c’c-c e, - i ’ \  is . ,-\ c-al Ice eic ’_s (’rce - scslenc shounid be’
i n i t i a t e d  and dec’elopecl u p _ s t  n’ c ’ an cc fm -ce rn  ( n-t in-id 11cc i e i c l _ s  - TIc k— sy_ stc’nm ste c - eu Id

he ex t e n d e d  in to  t he  u i-Sc-ru c u - c - c u  us Icu ’ cu _ s  is pi’ac i c - c d ,  The’ l c n ’ s t  l e h t t _ s i  cii

t h i s  ~c u - e c g m ’ c c l i m  should  c ’ onctiu ’iue ’ u np s t m - c ’an i c for ci d i s t c u c ’ e ’ t ’  ct ’ c t  i t c - _ st t ’,’nc mi i i ’ s .
\~‘h c - nc the ’  R ceg m ue Il ic c - u ’ ii c ’s i- n’v e e in ’ is S m u t  , t h e  ‘c a l l e y  Icn’esel ’c’ c’ s c c - t e n c  s h e m u n i d

l e t -  exti ’n ’mdc-d fi -onc t h e  Grand  Rive t ’  \ ‘ c u l l c ’ v  i m p  the ’ l i c ’gm u e ’ R i c e - i ’  I c  t h e  r ee ’m ’ec —

- - 7 1)
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I ioum circ a on t h i s  n ’ c-_si ’n’c ’ i c ir . A cci i le’~’ p reset -c--c se’s ten -n in - i t i - m is  ax-ca could p c -ce —
vide c)ppOrtuucitic- _s leem scv in c rn ing , boating,  ca mp ing,  picnicking,  au -nd other
lcu m ucl — le ci _ se’ d ac’tic ’it cs . If _scvirnming facilities cannot he dec-c-loped aloncg ti-ne
i- i cci’  banks , such facilities c-tin -n ice deve ’leepi ’d adjacc-nt  te d  the s t r eam . Boat ing
appoi’tunit i c- _ s can ice’ k-ee’i ’c-cis c i i  to sonn e’ e x t e n t  by lice cons t x ’u uc t i e  in of lowthead
clc nccs

:t . Nc-c - c Reservoirs .  ‘l ’ l cc ’  Sand Creek Resi ’rc ’oiu ’ cc ’ouiid hi-
loi’ate’d abou t six mi les  cc - c -s t  ee l the Ci lc - of Gt-amcd Rap id _ s . It c-c ould s e c - m c i  c c ’
t h e  (S n - ecu - md Rap id _ s n c e” t ropol i t au c  c-i-ca cnn -nd c-c ou ld prov ide- en lull u’c-iegc - of i-cc—
r e -at i om ’ial act ic’ i t ies  . ‘l’lce _ s t  i’uc-tui i-e lot’ this m’ e ’_ se ’r voi r  c - could be located i n c
S~’c-ti on 22 , ‘ l ’ TN , 11i:i\\ 0cm Sand Ct-e ’ek in c Otto c-va Cou u uct v .  A t  an c - ley at ionc

m i S c )  feet , the 1)01-il ‘,c ecu ld containc cibout 1, 470 cic ’m ’ e’s . I t  c-c ’ounl d hi’ use’d for
r e-c ’ i’ecit ion , -1 0th , - an-id cc ’ildif e- put-poses .

‘I’he Ic -rid cu’oun d this  pi-oposed s i t e  is s Iopincg to s tr ou c g lv  i-cei l ing cc ’it lc don-i i —

n c -met slop e -_s i ’ :in gimig l’i’orn four to c-h ouut 12 pe r c c- mi t . The land is cc- c- l i  adapted
I c - e u ’  m e - c -  n - c-at  ion c t m l  de’c ’ c ’ l opn ne n t  . Mcue ’iu of it Is in pastun’e- with c- nrc-ill areas of
irctei ’c--ep€’i’si’d cvoodlandc- . In ci ddi t io r m to land for  the iicc poumnid n’ne’nl , about
5 , c l e W c m i-c’s cm l l a m -id should be acquuii’c-d cm l’ t i - me de c - e l opn n en m t  c m f  i c c - m e - a l  ionc
c - c - c -c u ,

‘[‘he 1l,cmgum i’ I-t i ce - c c - cl Ii ’ c-c ould lee- located about the -c-c’ nc - nil c-s nie ei’ lime - e’’-c t cml the
Cit~’ c i  Rce c’kfox’d tin -nd abou t t en  u - n - m i le-s c c e e m ’ t h  c c l  Gi-an id l - i c u i e i e l _ s . It cc’ : i u ul d c -e l’ —

d c c  the Gi’ccnd Rapids am-nd Mi u c -k i -ge c u c  mic e-I i’ope’m l i t a n  ar e -a _ s  as c - c c - I l  as nc m rne - i ’ e cue-c
s c -n a i l e r  c o r n n m u n m i t i c ’_ s . It cou ld pr oc-id e- a lull i’armge’ of re-e’u’ c- :ut i e t r m ,’c i c ue ’ tj’,’ it)c - — .

The c - i  r u c l u ir e  j een’ ticis n c - c-- en - c o in ’  c v oemld  he ieee- cite-cl i n n  S c ’ c ’ t j e e m ~ _s 22 d c ccl 25 . l’ t c N  -

1111 \ ‘  den  t ice R emg u u i-  Hive t’ inc Kent  C c m u t n t v  . At cc-n el i -c cit i-m n c f  755 feet  , the ’
Pool cvme u l d  c on t a iuc  cn hou i t  5 , s o t  c i e-ne ’s , I t  c v e m u e l d  I C C -  L i _ se -C l  1cm ’ I’c-e ,- n’ i ’ c j c i e - cc . li _ sic ,
and v,’i l d l i i e ’ .

I I ce ’  1 e m ncd dn u ’oi nt id t h i s  sit’,— is cin i d ui c m t i m e g  I c e  r o l l i ng  cv j Ib  dorn ‘cc - c- , ! s e c - I cc- c - m ’ c l c ege ig
t i - c e r n  I l - m i - c - c ’  t ee d ec - emi l ten u e e ’l ’ e ’ e ’ m e t ,  I t  I t—c cccli em clei p m ce l t e e m ’  t’ c ’ e - c - c ’ c i t j , e c i c m l d& ’ ’ , e l c c i d _
r c ue ’n t .  A t  t h i -  I c ’ e - ”~ ’m - mt time’ , mi - nec _ st c c i  i t  je -e in p c i _ s e c - c -  w i t h  seen-nc’ cc -- - cil 1~i tt d. cti

— , c m n m c c -  cc )  i~ is  (‘ n’ ee i m i ’ue-d and s eem - m c i ’ ic - c id le ’ . 1m m cmcl d i t i i cn  t e e t ) m c~ land lu et ’ li - ni ’
mi-se-c - v ein’ , t i l e c e e m l  1 , 000 c e e ’ n ’ e ’s cmi Ian - nd s i mec uul d he ’ c m c ’ e i c u i i ’ e’d I i ’  t i - m e -  m e - c - ” e - e e ! i e ’ e ’ ,
d i m e - c u .

( i i ) A r n c n u n t  nf  P n ’ e c ,j e e c s c ’d l ) e c n i c c j c e i e c c e t .  ‘l ’hc ’ k c i l c - c y i m c g  di c’c ’Ic c l c _
n ’n i -n l  i _ s  s e i g u t e ’c - i i ’d  c c i ’  e ’ c i i ’h  c c i  t I m -  n’ e sus,mr c e cit- ecu_ s p i ’ c e l t c c c ~ e - m i  en - n  t h i c -  s ’ n i m a e - m ’di
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I
Acres of

Resource ~ w~m- Boat Camp-  P ienick— Park— Water
Area m i n g  Access ing ing ing Surface

l lo f fma st cr  State
Park 20 —— —— 20 37 — —

Public  Access
on Lakes — —  I i )  -— — —  — —  — —

V alley Preserve
Sy stem 3 10 10 S — —

Sand Creek
Reser voi r G 30 20 17 1, 470

Rogu e River  Res-
ervoir 1 30 2 ( ) 12 3 , 300

Total 2~ 70 70 74 4 , 700

(e~ Pe rcent ot t o t a l  Need Satisfied.  The proposed level of develop-
ment  wou ld s a t i s f y  about ~~ percent of t he  boat l aunch ing  and parking needs ,
abou t 71 percen t of camp i n g needs , about 72 percent of the  parking needs , and
about 55 percent of water  su r face  needs and would provide a surplus i i  swim-
ming .  The p icnicking would he in exc ess  of needs , hu t some picnic facil i t ies
are need ed on the new areas to provid e a balance ol act ivi t ies .

(5) Nor theas t  Subarea. ( ) ppor tun i t i e s  for t he  deve lopment  of recrea-
tional  faci l i t ies  in this  subarea are very l imited . There are very  few natu ral
lakes , no major flood plains no S t a t e  parks , ve ry l ( w  local pa r ks . and ve ry
l imited oppor tun i t i es  f r the  d eve I pm en t of ~ at e r sur face a rca. The refo re ,
some of the ieeds prorated t o  th i s  sub area will  probably have to be satisfied
in othe r adjacent  a r eas .

(a) Needs . Needs for acres of developed land in the N o r t h e a s t
Subarea amount  to IS acres of s w i m m i n g  beach , 72 acres of boat launching
and parking,  153 acres of camp in g, 237 acres ol p i cn icking ,  about 1G , h3)
acres of water surface , an d 11~ acres of pa rk ing  by 1955 . There also is
a need for faci l i t ies  for h i k i n g ,  n a t u r e  walks , and othe r ac t iv i t i es , but they
were not calculated i n d i v i d u a l l y .

(h) Pr ior i t ies , F i r s t  pr io r i t y  should be given to the acquisition
and deve lopment  of public access on existing water su r face  areas , if they
can support a s igni f icant  amoun t  of rec reational  usage .



Second pr ior i ty  should be given to the construction of the Lookingglass site ,
Soi l Conservat ion Service si te No . I l~~: the Grub Creek site , Soil Conserva-
tion s i te  N o . 119: and the Bear Creek site , Soil Conservat ion site No . 109 .

Third p r io r i t y  should be given to meeting some of the needs of this subarea
in adjace nt areas where there is s ..~~t an t i a I I v  greater oppor tuni t y  for the
deve lop m ent of r ec rea tiona l faci l i t ies .

(c) ~~~ posed Development.

1. E x i s t i n g  Lakes. Public access sites should lie acquired
and developed on exist ing lakes to the l imit  that the few lakes in this subarea
can support addit ional  recreational facilities.

2. New Reservoirs. The Lookingglass and Grub Creek sites
would be located about three miles southeast of the Village of Morrice and
about 22 miles east of La nsing. They would service the Lansing and Flint
metropol i tan areas and several smaller communities in the immediate vic in—
it y .

The s t ructure  for the Lookingglass reservoir would be located on the head-
waters of the Lookingglass River in the northern part of Sections 20 and 21 ,
T5N , R3E in Shiawasee County . At  an elevation of 870 feet , this s t ructure
would create a pool of 100 acres of water. The structure for the Grub
Creek heservoir would be located on Grub Creek in Section 9 , TSN , R3E in
Shiawasee County. At an elevation of 870 feet , this structure would create
a poo l of 530 acres of water ,  These reservoi rs would be used for recrea-
tio n , f ish , and wildlife .

The land in the vicinity of these two structures varies from undu lating to
strongly roll ing with slopes ranging from three to more than 15 pe rcent .  It
h as substant ia l  aesthetic qual i t ies  for recreational development. In addi-
t io n  to the need for the reservoirs , at least 2 , 000 acres of land should be
acquired for the development of recreational facil i t ies . The land between
the two impoundment  areas should be acquired to tie them together into a
com mon recreation fac i l i t y .

The Bear Creek site would be located about seven miles west of the City of
Owosso and about 17 miles  northeast  of the Lansing metropoli tan area. It
would service the Lansing metropoli tan area and several smaller communi t ies
i n the immediate  area.

The s t ruc ture  would lie located in Section 2(1 , T7N , 1{l F on Bear Creek , a
sm a l l  t r i bu t a ry  ol the Maple River in Shiawasee Count ~ . ‘I’he pool would
c on ta i n about 2~ ( ) ac res of water.  The area would he used for  Fec reati on
f ish , and w i l d l i f e .
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t The land around the impoundment is rolling to strongly rolling and is well
adapted for development of recreational facilities. About 1, 000 acres should
be acquired for the development of the recreation area.

(d) Amount of Development. The following development is pro-
posed for each of the resource areas cons idered in this subarea. Except for
the water surface , the initial level of development on the proposed reservoir
sites is approximately one-third of their maximum potential.

Acres of Developed Land

Acres of
Resource Swim- Boat Camp- Picnick- Park- Water
Area ming Access ing ing ing Surface

Existing Lakes -- 5 -- -- -- --

Bear Creek
Reservoir 4 1 20 15 9 280

Lookingglass and

Grub Creek Res-
ervoir 5 4 40 40 16 930

Total 9 10 60 55 25 1, 210

(e) Percent of Total Needs Satisfied. The proposed level of de-
velopment would satisfy only 20 percent of swimming needs , about 13 per-
cent of boat launching and parking needs , about 32 percent of camping needs ,
about 23 percent of picnicking needs , about 20 percent of parking needs , and
about seven percent of water surface needs. Many of the unmet needs will
have to be satisfied in areas outside of this subarea.

(6) Basin Summary of Satisfied Needs. Total needs for developed land
in the Basin amount to 161 acres for swimming, 355 acres for boat launching
and parking, 682 acres for camping, 677 acres for picnicking, 447 acres for
parking, and 56 , 000 acres of water surface. Of this total need , the following
amounts are proposed for development in this plan .

p
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Acres of Developed Land

Acres of
Subarea Swim- Boat Camp- Picnick- Park- Water
____________ 

ming Access ~~g_ ing ing Surface

Jackson 12 15 75 70 33 7,800

Lansing 20 13 92 145 63 4,200

West Central 18 47 188 158 57 5,340

Grand Rapids 36 25 70 70 74 1,720

Northeast 55 25 1, 200

Total 95 110 485 498 252 23 , 310

The development of these facilities would provide for about 59 percent of all
swimming needs , 30 percent of all boat launching and parking needs , about 71
percent of all camping needs , about 73 percent of all picnicking needs , about
56 percent of all parking needs , and about 42 percent of all water surface
needs . The unmet swimming needs do not include the 33 percent of total swim-
ming need allocated to be satisfied in swimming pools . Some of the unmet
swimming , camping, picnicking needs could be satisfied by the development
of additional facilities for these activities by local units  of government or by
thc pri vate sector.

c. Supplementary Considerations

(1) Role of Local Governments. As in the past , local units of govern-
ment - counties , townships , and cities - will need to continue their role of
providing a substantial portion of the total needs for development of recrea-
tional facilities. Local governments should assume much of the responsibility
for the development of the valley preserve system and of recreational facilities
on existing lakes . In addition to this role , they should develop the necessary
facilities to satisf y the unmet needs remaining from the Basin Plan except for
water surface area. The cost of developing water surface area normally would
be beyond the financial capacity of local governmental entities .

(2) Role of the Private Sector. The private sector should be strongly
encouraged to provide facilities to meet some of the additional needs als o. At
the time of the inventory of existing recreational facilities , the private sector
was provid ing nearly 20 percent of all camping spaces in the eleven county
area. It also provides a small but unknown amount of swimming and picnicking
facil i t ies.

j  —5 4
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The private sector (‘an only he exptected to provide recreational opportunities
and facilities where the economic return from such investment justif ies the
risk of the inve stment .  The private sector should be encouraged to continue
to supply camping, swimming, picnicking, and related opportunities for the
public. It is believed that many people would pay a reasonable fee to swi m
in natural lakes where good beaches can be developed and where wat er qual i ty
is acceptable. Picnic facilities can readily he provided at a nominal cost in
association with swimming facilities. Those who own suitable lands on pri-
vate lakes should be encouraged to develop such resources for public use.

Another area where the private investor can function effectively is the con-
struction and management of boat marinas . If private investors ~.tan be en-
couraged to function in these areas , more public funds will be available for
the development of those recreational facilities that do not attract the pri-
vate investor.

(3) Preservation of Outstanding Resources. Attention should be given
to areas that have significant or unusual aesthetic or historic value . The sig-
nificance may be of local , State , or national importance. These areas would
contain such features as virgi n , unusual , or outstanding communit ies  of plant
life;  outstanding populations of animal life ; or outstanding structures , such as
historic building , old brid ges , etc. These features are being identified by t he
National Park Service.

When features of significant value are discovered within the area to be inun-
da ted or affec ted by inundation , every approach available should lie explored
to determine the most logical and feasible method to protect , relocate such
features , or relocate the proposed structure with respect to such important

• features. Although it is desirable to provide water-oriented outdoor recrea-
tion opportunities which will accommodate large numbers of people , it is also
important  to protect areas of natural beauty , such as Coldwater Creek in
Kent County , for those who desire the quiet peacefulness of nature.

(a) Wild, Scenic, and Recreational Rivers. There are no r ivers
in this basin which have been recommended as a wild , scenic , or recreational
river. However , the Coldwater River , a tributary of the Thornapple River ,
is noted chiefl y for its clean , cold waters rippling over bed s of gravel , its
wooded stream banks , and the rolling hills , some wooded , rising to the north
and south . The lower part of the Flat River also flows through some very
scenic landscapes. While these rivers do not possess the unusual character-
istics of a wild , scenic , or recreational river hy national  standards , they have
certain quali t ies  which need to be considered for preservation by the State for
local needs.
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(b) National and State Trails. The North Country Trail is pro-
posed to cross the Grand Rive r Basin along the Lake Michigan shore in western
Ottawa County. An alternate route proposed for study passes north and south
through the eastern parts of Jackson and Ingham Counties and the central part
of Shiawasee County. As the valley preserve concept is envisioned , a contin-
uous trail  system should be developed from the Sandstone Creek reservoir ,
northwest of Jackson , along the Grand River Valley to its confluence with
Lake Michigan . This trail could be connected with the alternate route of the
North Country Trail in eastern Jackson County, when that one is completed.
If this trail were connected with Detroit through the Huron River Valley , it
would provide an excellent cross—state trail , either connecting or passing
many of the principal population centers of the State.

(4) The Role of Aesthetics. Site planning on each of the proposed
recreation areas should be accomplished in a manner to preserve as much of
the natural beauty of the recreation area as possible . Since wooded areas
are l imited in extent , they should be protected from excessive t ra f f ic . Inten-
sive use areas should be located some distance from unique areas of biologi -
cal life , Where areas are deficient in shade , t rees should he planted , In
general , any reasonable measure that will protect or enhance the aesthetic
quali t ies of recreational arm s should be applied .

(5) Alternatives Outside of the Basin. Man~ recreat ional  opportuni-
t ies have been developed on lakes and rivers to the nor th  of the  Grand River
Basin. However , over the last few years , many of these facili t i es  have been
crowded beyond their capaci ty,  especially for camping and boating . Addi-
t ional water surface could be made available on some of t h o .~c lakes p res en t ly
without  public access . Opportunities for camping, p ic n ick ing,  hiki ng,  and
related land-based activities could be developed in State and N a t i o n a l  forest
areas , but most of thes e areas would have only l imited area of water surface.
However , the potential of each of these resource areas should ix’ developed
to its full  capacity as need arises wi th in  the area or as unsa t i s f ied  needs are
rans ferred from overcrowded areas.

Recreational  fac i l i t ies  to the south and east are already used beyond their
capacity .  There appeal’s to be l i t t le  or no opportunity to s a t i s l v  a portion of
the Grand River Basin needs in this general direction.

The Lake Michigan shore presents excellent opportunities for the development
of swimming,  camping, picnicking, trails , and other related ac t iv i t ies .  Ho w-
eve r , except for the Grand Rapids Subarea , this resource is rather far re-
moved from other subareas to effectively service day—use needs. In addition ,
much of the  Lake Michigan shoreline is privately owned in smal l  parcels as
residential  propert y , especially in the souther~. part of the s t a t e :  thus , the
acquisi t ion and development of this  resource is costly and l imi t e d . This
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resource base serves large quantities of week—end and vacation users who
come into the area from the east and south.

(6) Supporting Programs. There is no single solution that will re-
lieve the water shortage during the recreation season. All measures that
might make more water and other facilities available should be explored and
included in a recreation plan. A number of measures are available to sup-
port and strengthen the carrying capacity of existing and new facilities. These
measures include both physical and regulatory practices which , if applied
vigorously to protect and improve water quality, would increase the efficiency
of the use of water resources. Such measures should be established by the
proper governmental entity where they are feasible , and they should be admin-
istered unequivocally to prevent development which would impair the aesthetic
and recreational values of streams and lakes .

(a) Water Quality Control. The effectiveness of any recreation
plan is directly tied into the quality of water available for use. Any area of
water lost through pollution reduces the supply by that amount and increases
the pressures for use on already deficient supplies of recreational facilities.
Water cannot be considered available for recreation use unless it is of suit-
able quality. Minimum quality standards permit partial bod y contact , but
the goal should be a quality of water that will permit whole bod y contact.
There are two independent qualities which must be assumed in recreation
waters: the absence of health hazard s and desirable aesthetic qualities.

Pollution can affect recreation activities in several ways. Swimmers and
water skiers coming in direct contact with the water are subject to illnesses
caused by pathogenic organisms from human wastes . Such dangers are
clearly illus trated in Plate 26. Turbidity caused hy sediments or algal
growth increases risks to swimming by reducing visibi lity under water. Con-
tact with or ingestion of chemical wastes , pesticides , and similar products
can cause serious injury to swimmers and others in such waters . The
boater ’s pr imary concern is physical damage to equipment by extreme acid-
i ty , alkalinity , floating debris , or chemical wastes .

All water-dependent and water-enhanced activities are adversely affected by
visible floating, suspended , or settled solids; arising from the disposal of
sewage or garbage; sludge banks ; slime infestation , heavy growths of attached
plants or animals ; blooms of high concentrations of plankton ; discoloration or
excessive turbidity from sewage , industrial wastes , or even natural sources ;
the evolution of dissolved gases , especially hydrogen sulp hide; visible oil or
grease , including emulsions ; excessive acidity or alkalinity that leads to
delignification of boats and docks ; surfactants that foam when water is agitated
or aerated ; and excessive temperatures that cause high rates of evaporation
and cloudiness over the water. Even the residue of the beauty of nature , as
shown in Plate 27 , can create problems for recreators and officials alike.
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Plate  26 —— T(?L~ boy ’ ó Iio ~ e~ ~o’t. ~~j ~eat~c ’n ha~’e been d-t~appc’-/ n.~ted by
the pc ’Ua-ted t te&~o. (Photo courtesy of Michigan Department of
Natural Resources)
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h.~JL~~de iinpa~’te d tattv~ quoiJ~ty and -the poten~ta.L~ eon. kecJt e~tt~Lon.
(Photo courtesy of Michigan Department of Natural Resources)
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Recreation is adversely affected by all impr oper l~ treated munic i pa l and in-
dustrial  wastes . Waters returned to streams or lakes from sewage treat-
ment plants usua l l y  contain pathogenic organisms au d or other po l lu t ing  mat-
erials. In addition , waste—waters  commonly have offensive odors , tastes , or
turbidity , which l imit  the aesthetic value as well as the d i rec t  uses of wa te r .
Solid wastes are often discarded or stored in any place ‘where they can de-
grade water .  More specifi c information concerning water q u a l i t y  c r i te r ia  is
given in Appendix G , ~\ a t e r  Use and Stream Qual it ~~.

Many private residences are located on or near the shores of lakes and banks
of streams in the basin . Most of them are serviced with individua l , ine ffi-
cient sewage t reatment  sy stems which permit  sewage wastes to seep i nto ad-
jacent waters.  Such po l lu tants  commonly  enter  waters used for recreat iun or
having potential for recreat ional  use and degrade them below safe l imi t s .

Agriculture is re sponsible for several types of pol lutants such as sediments
resulting from soil eros ion (see Plate 27) ,  residues from pesticides , and the
leach ing of nutr ients  from animal wastes and soils . Sedi mentat ion commonly
reduces the qual i ty  of ~vater both phy sic al ly  and chemica l ly .  Land is often
put to those uses for which i t is not well adapted : f r eou ent l v , la n d and water
conservation practices are not adequately and prope rl y app l ied .

The control of residues from pesticides and l each ing  of nutr ients  from animal
wastes and soils presents an unsolved problem. A rapi d accelerat ion in re-
search is needed to solve these problems before the y become insurmountable.

The cons t ruc t ion  indus t  i - v pe rmits  subs tan t ia l  q u a n t i t i e s  of soi l sediments  to
ente r water  courses near const ruct ion  areas. V I V 11 C V make l i t t l e  effor t  to ap—
ply proven control  measures to reduce this source of sediments to a mini-
mum . They h ave failed to cooperate in evolv ing  new techni que s to co ntrol
t his sou rce of pollutants more effect ivel y .

(b) Zoning .  Zoning can be an e f fec t ive  tool when i t  is appro-
p riately and impar t i a l l y  applied . Two types of zoning are availab le:  (Ii zoning
of land use , and (2) t ime zoning.

7oning of land use is designed to control uses to which land can he put. In-
tens ive development of cottages and residences along streams and la 1~~s
commonly causes a severe deteriorat ion of ~V ate r qua l i t y .  The proper app li-
cation of zoning has not been used to control  the  degree of development  on
and near the shorelines.  Comp lementary  regulations - - such as controls on the
use of septic tanks , subd i vision r e gu la t ions . and hous ing  codes - controll ing
the disposal of waste water  have been l i t t l e  used by the appropriate  agency to
protect the qual i t y  of \ \ V a te r .

J —~~ 

~~~~~~~~ - - _ _ _



-_--V~ -V~~~~~V V V f l~~~~-VV - V V V  ~~~~~~~~~~~~~~~~~~~ - V .  -~~~~~~~~~~

Al l  to f requent ly  there is pressure by private individuals , groups , or insti-
tu t ions  t o deve lop floodplains for residential , commercial , or indus t r i a l  uses
and then to request protection of such investments with expensive dams and
channel improvements built by government . The zoning of flood plains for
recreational  and other compatible uses subject to only l imited or no damage
by flooding is an al ternative to urban development. Man recreational  l ac i l i -
t ies are not subject to intensive damage from flooding. The State of Wisconsin
has enacted legislation that  requires counties to establish land use controls
on floodp lains and lake frontages. Wisconsin will establish such controls for
those counties that fai l  to respond within a given t ime period . Such legisla-
t ion in Michigan would control undesirable development on flood plains  a nd
lakeshores and would permit the effective development of a large recrea-
tion increase through coming decades.

Time zoning is the establishment of regulations to control the t i m e  of day that
recr eators can participate in certain water-based act iv i t ies , such as water
skii ng. Such measures are useful to reduce or eliminate conflict  among var-
ious uses and tend to increase the total opportunity for partici pation in recrea-
tion activities on a given area of water.

(c) Water Re—use. If it is properly treated , wat er can be used
over and over again by industries and municipalit ies.  Carefu l account ing  of
~\V aIe 1 usage should be maintained to ensure opt imum avai labi l i t y  of f resh
water in surface and ground water supplies .

d. Scale of Development.  The scale of r ecreational developm ent  set
lor th  on i-e servoir sites in the Plan of Development represents approx ima t e ly
on e—thi rd of the u l t ima te  capacity of these faci l i t ies .  The deve lopment of
addi t ional  recreational facil i t ies in post—1985 would sat isfy a sub s tan t i a l  part
of additio nal needs as the y  arise .

On ex i s t ing  st ate parks , the  scale of development is designed to  br ing these
faci l i t ies  to  their  u l t i i  u i : - capac i t y  as now planned by the State of Michiga n .
Where pu b l ic  accesses are developed on natural  lakes , the~’ co uld be expected
to reach thei i ’  s it e  u l t i m a t e  capacity for water—based activit ies within a f e w
years .

The development proposed on the val ley preserve system would represent only
a small  beginning of the ul t imate  potential of a basin—wide sy stem . This sys —
tern , l ike the  proposed reservoirs , could sa t is fy  a vast amount  of recreation
needs in t he post- l9~~i period .

Tab le 17 shows the  in i t i a l  and ul t imate levels of vis i ta t ion tha t  could be cx —
pec ted on t hese proposed recreation developments for the  eight ac t i v i t i e s
used in th is  s tudy.
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Ta ble 17

Levels of I~j t i~j j  and Ultimate Visitation

Proposed Recrea- Reservoir Visitation in Recreation Days
tion Development Number  Initial (1985) Ul t imate

Rogue River 19A 286 , 000 1, 669 , 000

Duck Creek 25 2’~7 , 000 746 , 000

Prairie Creek 42 302 , 000 912 , 000

Fish Creek 47A 340 , 000 1 , 159 , 000

Portland 51 356 , 000 1, 121, 000

Doan Creek 59 291 , 000 -~83 , 000

Sandstone (‘reek 62 S8(i , 000 2 , 275 , 000

Sand Creek 74 339 , 000 1, 209 , 000

Beat ’ Creek 109 191 , 000 -l5~ , 000

Lookingg las s and l - - 1~ and :t~ 9 000 1, 107 . 000

G r ub C r ee k 119

No N a m e  C reek HO 2-15 , 000 SOh , 000

Subtotal 3 , 892 , 000 12 , 035 , 000

ll off mast er  State Park  5(~~, 000~
To nia Rec rea t ion  Area 153 , 000*

N cw avgo St ate Park 165 , 000*

Sleepy Hollow 3-16 , 000*

W a terloo Recreation Area 51 , 000~
Y ankee Sp r ings 190 , 000*

Lake Access , \\ est Ce nt ra l  92 , 000*
Sub a rea

Lake Access , Grand Rapid s 92 , 000*
Suba r ea 

_________

Subtotal 1, 655 , 000

Val ley  Preserve (Grand RapIds) 177 , 000 ~75 , 0O0

V al le  Preserve ( Lansing l7~ 000 210 , 000
Su btot al 214 , 000 1 , 085 , 000

Total 5 . 7~ 1 , 00() 13 , 120 , 000

*Thes(~ visitation figures are considered to he ultimate althougn they will occur
h\ V 19’~5 . , l— 91
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I n addition to recreation needs , consider ation must  be given Ui needs for flood
cont ro l , water  supply , and other  uses for water .  It is apparent  that  one or
more of these need S will requi re  the development of addit ion al  extensive acre-
ages by t he ear 2020. No e s t ima te  of them is ava i lab le  at thi s t ime .

e . Scheduling f Deve1ou!~ eIlt . Development  pr ior i t ies  are based on un-
satisfied demand by subare a and a c t i v i t y . The greatest  u n s a t i s  fled demand for
outdoor recre at ion within  the  has in emanates  f rom the  Lans ing  and Nor theas t
Subareas , They have very  few natur al  water  resou recs s u i t a b l e  for recrea-
t iona l deve lopmen t . Therefore , it wil l  be n ec e ss a lVv  to  rely m a i n ly  on impound ed
water to s a t i s fy  the r ec rea t ion  demand  in these  area s -

Of the 12 reservoirs  proposed in the Plan of Development , considerat ion sho uld
be given to their const ruct ion in the fo l lowing  order: Sandstone Creek , Doan
Creek , and Bear Creek should rec e ive  f i r s t  p r i o r i ty : Por t lan d  , N o N a m e  C reek ,
Prair ie Creek , and the  Lookingglass — G r u b  Creek ( ‘ ( ) n ~p1ex should r eceive second
p r i u x ’ i t v ;  and Sand C reck , i~ogue R i v e r , Du ck Creek , and Fish Creek  should be
held for third p r i o r i t y .

The fi x - st  p r i o r i ty  i-eser~ (0 us are ei ther located in or fle a r th e 1 a r i s i n g  and
No rtheast  Subareas , a i- eas of great  needs . The sec rid p rh r i t v  group would
add rec rea t ion a l  f a c i l i t i e s  to  the  u i -as  of i, i e : i t c s t  n i-cl and would  in i t i a t e  t h e
develop ment  of needed fac i l  i t  i vs \\ cst  of 1:i r i s i n g  Ii -1 - c w a t e r  su l V i a c  - is r e i n —
ti vel v li m ited , C o n s t r u c t  m u  of t he  t h i r d  ~~i - up  \~ ou Id eoni p l etc the  i - - s c  \ u i r
phas e of the recreat ion plan p v - p  sed tu s at sf i9~ S u~ -e r i - a u  i i  ri~ -~

The Sa nds ton e  Creek , Doan (‘ reek . P o r t l a n d , f t - a r  C r - e k , N N : i r u i - (‘ree f ;. :nu l
Lookingglass —G rub  Creek r e s e r v oir  s i t  vs make  t ip  ; i  “ u t  a l l  of t h e  m u st  d c - s i x ’ —
ab le sites in the eastern part  of the  IP i s  in . ‘I ’he ~ :i ri d ( ‘ i -ck an d  ft gao R i v e r
sites are located re la t iy e l~ close to t he r :up f d l -  gr o~~in g  Gi-a nd f t u p i d~ ~~~~~~
The Pra i r ie  and Fish C reek sites a i c  r a r e  u s r i i :  - devoid of \\ i t  - u  sot ’ —
face . They , toge ther  w i t h  t h e  Duck (‘ ret -k ~i t - . l ie  u: — - - ,~ f a r t h e r  t e m -  ‘V

f rom urb an  c ;-n teu ’s and could he de ye t~ -d w i t h  5 -a I ~1’ cu t  p hi  is on \~~~
- -kend

use,

Most of th e  sub areas h a v e  g r e a t e r  i’ l e s s e r  a m o u n t s  ‘f eat  i i  wa ! - i s  t h a t  lend
th em se  I y e s  t o  dt  t e l op n i  en t . Programs shou ld be i n i t i a l e d  t o  1 i i  - t  - - ~ a m u  t i m u se
of exis t ing n a t u r a l  re source ’s t h r o u g h  acqu is i t ion  and de - l o pm a t  ‘I a hi:: j~~~g

l and , The mu l e  th an 15 , 001) ic res of w a t e r  in lakes ~- i th  w pu l ) i  ie ac a ss  and
5 , 000 acr es in r i v e r s  wi th  very l imi ted  access provid e  an exce l  lent  pp rt t i l l  i t
t o  obt a in  add i t ion a l  l and  and water for reei ’eat lo t - m i  use .  A s much ¶ 0 1 ho st  i c  -
sources it s is f e a s i b l e  shou ld  be acqu i red  and developed as so- mm as t~°~ s d d e.



_  _  - _-~~~~~~~ - - - V - V --V~~~~~~~ -V --~~~~~~~-_~~~~~~-~~~~--_ - - -- ----V ._ _

17 . ~t G G l - ~~ I E I )  A1 )~ 1 I N b - 1 1 t A r l \ ’E  ARRA NGEMEN ’I’ . It is suggested that the
g e n t -n i r ec rea t ion  lands  :tnd all related fac i l i t ies  be administered by the State
of M i c h i g a u i  or local governmenta l  en t i t i e s  in accordance with the provisions of
Publ ic  Lii~ stI  - -72 .

1 s . H EL A’I’ IO N SII IP  OF TI llS PLAN TO PLANS ( I F  1 -t F ; ( ; I O N A L  ANI )  NATIONAL

~COI ~E . The r e l a t i o n s h i p  of this proposed recreat ion p lan to planning pre-
sen t ly  being c onducted by the Great Lakes Basin Commiss ion  and to other corn —
pi’ehens ive pl ann ing  i n t he  na t ion  should he exa m in ed . Such conside rat ions a re
necessa ry to de te rmine  ti -mat this increment  of the regional and national plan is
co mpatible with the broader aspects of planning.

a. At t he  Ri- gi onal  Level.  The Grand Rive r  Basin Comprehensive Study
\;1S au thor ized  bi ioi ’ c the  Ct -cat Lakes Basin Commission was established . Th us ,

the  s tudy was well along before the Great Lakes Basin Commission initiated a
l’vpc I Comprehens ive  s tudy on the  Great Lakes Region. However , the Grand
1 iver Basin ~t t i d v  of r e c r e a t i o n  u-as conducted in a manner  that is compatible with

the broad ov e rview approach being used in the  ( r ent  Lakes Basin . With the ex-
cep tion of C i ’ : t t i - . O Counts - i nc luded  in the Grand River Comprehensive Study , this
r ive r  ba sin along w ith  t he  Ka lamazoo  and St . las - p h R ive r  Basins comprise
P l a n n i n g  ~ i t I :t I’ -; 1 2 . 1 of th e -  G t e - a t  Lakes Basin s tudy ai’ea. The Gra nd River
Basi n (‘omp re lu n s i v e  ~t udv will provide subs tan t i a l  inpu t  to the planning for
P l a n n i n g  ~- u l  a rca 2 . of t he C i -c at  Lakes Basin Comprehensive study and the basin
pl an cclll func t ion  as a pat -I of the  overal l  Great  1~akes Basi n plan . Thus , it will
I to th e  ~ci - ond ri  c - u  basin in the Great l~akc-s Basin to have a detailed plan for
needed do\ c lopment  of recrea t ional  faci l i t ies . The Genese e River Basin in New
Yo rk St ab  - was the f i t - s t .

In l i g ht of t h i s  u t i de  r ov - n y u  -u , I he var ious  e lements  set  forth in t h e  recrea-
t ion  p lan  of th i s  s -ct  ion wi l l  need to  b~ weighed against needs for water  resource
deve lopm en t  in o ther  i r i t  i - I s  ol the  G i’eat Lakes Basin. Af ter  the needs for the
C i - e :it l akes  l P i s in  have  1 ) -  t i  ( I c i er -m ined  b th e  Great Lakes Basin Compre-
hens ive  1 \ pe I and subsequen t  s t u d i e s , p r i o r i t i e s  for development  of needed
pro jec t s  wi l l  he established . Su e-h p r i o r i t i e s  c ould over r ide  the  immedia te  p r i—

ri  t b - s  se t  for th  t o t  the ci - c e l op n o  - u m t  ot t he  proposed p r o j e c t s  in the ea r l  action
phase of t Ii is -ccr cation p lan .

- . A I a -  N : u i i o n a l  l evel . The nc’ed for \va ter  resource  development  at the
n a t i o n a l  1 - e e l  t h r o u g h  the  \ ear 2 >120 is b eing explored th rough  a series of I ~l) road ov e r v i ew  (( ‘ ompi’ehens i e~~- I e p ~ - Ii i’i c-er has in s tudies covering the entire
na t i on , M a t t e  of i i i  - sc 51 t idies a in - e i t h e r  now un derwa~’ in  have been completed .

>10- of the  p r i m a r y  p rposes of I h i - s o  s tudies  is t o  i d e n t i f y  those r i v e r  basins
i i  c l i ng  g rea t er  in — d e p t h  s t r i d e  than  can be accomplished th rough  a Comprehen —

Si c i  - ‘f’ j u  I st u d and to e s t a b l i sh  a p r i o r i t y  sy s tem for the  in—depth studies .

- I -
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T h e  Grand River Basin Comprehensive study along with several other river
basins was authorized for Comprehensive Type II studies by Congress early
in the national planning program. Thus , the Grand River Basin Comprehen-
sive Study, through the Great Lakes Basin Comprehensive Study, is a part of
the total  national planning program for the development of water and related
la nd i-esources , The requirements for recreational facilities set forth in this
Appendix and in Appendix Q (the Basin Plan) will need to be weighed against
requirements for water and related land resource development proposed in other
rivet -  basin studies in the nat ion . Priorities will be established by Congress
for development of water resource facilities according to areas of greatest
needs within the l imits  of f inancial  resources of the nat ion.  Thus , this recrea—
lion plan , as carried forv -ard into the overall basin plan , wi ll provide neces —
sary data to enable Congress to establish priorities and make decisions
regarding the development of ce-ater and related land resource facilities in
this and other river basins,
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SE CT ION V

EVALUATION

19. BENEFITS. Recreation benefits were based on the premise that the
proposed rec reation plan in Section IV would be implemented and read y for
use by 1985.

a. Tangible. A numbe r of factors affect the value of a given water im-
poundment for recreational use. These factors vary with the use which the
impounded water in any given reservoir is to be employed.

Normally when a reservoir is used solely for recreation purposes , the benefits
received from it have a somewhat highe r value per recreation day than they
have when that i-eservoir is manipulated for multipurpose uses . An impound-
ment used exclusively for recreation has a relatively stable level of water
which is essential to obtain maximum benefits for recreation. A constan t
level permits more economi cal development of launching ramps and quality
bathing beaches on favorable slopes. All of these factors enhance the rec-
reational value to the participant.

Sites with go xl rec reational potential are relatively limited in the Grand River
Basin. The gi-oup of sites selected for recreational development have a po-
tential to pi-ovid e a substantial portion of the necessary water and related
resources in reasonable proximity to the gi-eatest need .

The character of the land ad j acent to the study sites adds to or subtracts from
the qual ity of an area for recreational  d evelopment. Slop ing to strongly
rolling land s add character to a site , whereas neat -h- level land presents a
monotony . Fu rther , the shore fr inges of sites in very shallow basins even-
tually fi l l  in with extensive growth of shallow water plants. On the other hand ,
steep slopes adjacent to shorelines l imi t  the recreational opportunity by
making it d i f f icul t  to gain  access to the  water ’s edge.

-\ ll  of these factors were considered in the assignment of an equitable value
to i-ce i-cation benefits. A nionetarv value per recreation day was determined
in acco rdance wi th  Senate Document 97 , Supplement 1. An average value of
S 1.25 was placed on all recreation day s which would be fulfilled 1w the develop-
ment of resources and facil i t ies sct forth in the recreation plan.

The numb e r of recreation days was obtained from the five water—orien Ied
activit ies identified in the demand section . Sightseeing, hiking, and - .~ture
walks also contribute to benefits, tnd visitations accruing to these activities
cc crc calculated as a percentag e of the five major activities.

‘ I - I ’S
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Averag e annual equivalent benefits were calculated from the product of
ultimat e visitation in recreation days and value per unit day . For all long
term development projects - reservoirs and valley preserves - Curve No . 2
from Technical Paper No . 5 by Lester M. Duck and Paul F. Beard , Corps
of Engineers , was used in deriving the average annual equivalent benefit.
See Plate 28. This curve shows that an initial level of visitation , about
30 percent of the ultimate level , will be attained about three years after
completion of the project. About 85 percent of the ultimate level will be
reached about 50 years after completion of the project. Curve No. 7 was
used to derive the benefits for all other projects which will be completed and
in full use over a relatively short period of time. This curve shows that
about 50 percent of the ultimate visitation will be attained in the first year
and that ultimate visitation will be reached within about 20 years of completion
of the project. Benefits were discounted at a rate of 4—7/8 percent over a
period of 100 years .

A summary of estimates of recreation day s that would be satisfied in the
Basin and the monetary benefits in average annual equivalents is presented
in Table 18.

Table 18

Basin Summary of Recreation Days
and Average Annual Equivalent Benefits

Visitation in Average Annual
Recreation Days Equivalent

- 
V Subarea Ultimate Benefits

-Jackson 2 , 326 ,000 $ 1,687,000
Lansing 3,246,000 2,352,000

~Vest Cent ral 3,417,000 2,481,000

Grand Rapids 4,411,000 3,200,000

Northeast 1,609,000 1,167,000

Basin Total 15,009,000 $10,887,000

b. Intan gible. No attempt has been made to compute intangible benefits
in this analysis. The determination of such benefits requires a comprehensive
study of individual sites.

20. COSTS. Cost estimates were based on the acquisition of land , develop-
ment  of facilities , and the construction of reservoirs set forth in the recreation
I)ltti ) in Section IV.
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TYPICAL GROWTH CHARACTERISTICS OF RECREATION VISITATION
FOR TWO TYPES OF DEVELOPMENT

(Corp s of Engin eers Reservoirs )
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The cost analysis was developed in several basic steps which include calcula—
tions of costs for the development of the initial and future increments of rec-
reational facilities exclusive of water , calculations of the cost of land and
calculation of the average annual equivalents of costs . Costs were computed
both for the basin as a whole , for each of the subareas , and for each major
project included in the recreation plan . See Tables 19 and 20 for a complete
breakdown of th ese cost estimates per 1~,000 design load or one standard unit.

Table 19

COSTS OF FACILITIES PER STANDARD UNIT
Standard Unit - 1, 000 Design Load Visits

Cost per
Item Standard Unit

Picnic Units $560/Unit
(4 tables , 20 Visitors /Uni t
fireplace) 50 Units/1 , 000 Visitors $28 , 000

Picnic Shelter $12 , 000/Shelter
1 Shelter/25 Picnic Units
2 Shelters/ 1, 000 Visitors $24 , 000

Subtotal for Picnic
Facilities $ 52 , 000

Beach $0.28/Sq. Ft.
150 Sq. Ft./Visitor *
150 , 000 Sq. Ft./ 1, 000 Visitors $ 42 , 000

Change Hous e $100 , 000/Unit
including r est— 2000 Visitors /Unit
rooms , showers 1/2 Unit / 1000 Visitors $ 50 , 000

Boat Launch Ramp $18 , 000/Ramp Site
120 Visitors /Site
8 1/3 Sites/ 1 , 000 Visitors $150 , 000

Camp Sites $1 , 800/ Uni t
5 Visitors /Un it
200 Unit s/ 1 , 000 Visitors $360 , 000

Parking $140/Unit
4 Visitors /Un it
250 Unit s/1 , 000 Visitors $ 35 , 000

tThis includes 100 squar e feet of dry beach
and 50 square feet of wet beach per visitor.
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‘l’ablc 1 J (con ’t)

COSTS OF FACILITIES PER STANDARD UNIT
Standard Unit  - 1 , 000 Design Load Visits

Cost Per
Standard Uni t

Sanitary Uni ts  S12 , 000 U nit
320 Visi tors/Unit
3 U n i t s / l , 000 Visitors S 36 , 000

Water Supply Si , 000/ Uni t
75 Visi tors/Unit
i-I Units ‘ 1 , 000 Visi tor s S 14 , 000

Nature Walks Ss , 000 . - M i l e
1, 000 Visi tors/Mile
I U ni t  1, 000 Visi t ors S ~, 000

Hiki ng SI , 000 Mi le
200 \ i s i tors Mile
3 Miles/ i , 000 Visi tors  S 5 , 000

Signs and $0.25 V i s i t o r
Markers S250/1 , 000 Visitors 5 250

• Landscaping 51 . 50 V i s i t o r
Si , 500 1 , 000 Vis i tors  S 1, SO t)

Administrat ion $220 , 000 U n i t
Building 40, 000 Visitors U n i t

1/10 Uni t  1, 000 \ isi tors S 000

Powe r Average 1, 000 Visitors S 5 , ‘H ) 0
Distribution

Roads S40 , 000 M i l e
1 M i le/I  , 000 Visitors $ -10 , 000

Sewage Treat-
ment Plant
(Ter t ia ry)  S2 m i l l i o n  5 mgd Uni t
including collec — S ( 0 . )) O0 1 .000 visitors 5 60 , 000
tion svsteni  . ci r .

.1-99
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Table 20
COST OF FACILITIES BY ACTiVITY PER 1, 000 DESIG N LOAD VISITS

(Stand ard Unit)

Activi ty and Cost Per
Facilities Needed Standard Unit

Swini min g
Beach $ 42 , 000
Parking 35,000
Water 14, 000
Power 5, 000
Bath House including

Sanitation 50 , 000

Total 
- 

$146 , 000

Boating and Water Skiing
Ramp and Parking $150 , 000
Water 14, 000
Power 5, 000
Sanitation 36, 000

Total 520 -5 , 000

Camping
Uni t  $360 , 000

Picnicking
Uni t  (includes shelters ) $ 52,000
Parking 35 , 000
Water 14 , 000
Power 5, 000
Sanitation 36 , 000

Total $142 , 000

Sightseeing
Parking $ 35 , 000
Sanitation 36 , 000
Water 14~ 000

Total $ 85,000

J -  100
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Tab le 21.) (con ’t )

COST OF 1-’A CILI T IES BY ACTIVITY PER 1, 000 DESIGN LOAD VISITS
(Standard Uni t )

A c t i v i t y  and Cos t Per
Facilities Needed Standard Un it

Nature  Walks
Parking S 35 , 000
Sanitation 36 , 000
Water 1-1 , 000
Trails 

- 
S , 000

Total 5 93 , 000

li i  l~ in g
Parking ~ 3-5 , 000
Sani ta t ion  36 . 000
Water  14 , 000
Trails  5 , 000

Total S 90 . 000

Sign s S 250
Landscaping S 1, 500
Admin i s t r a t ion  Building S 6 , 000
Roads 5 40 , 000
Sewage Treat m ent S GO , 001)

Cost of faci l i t ies  was determined by m u l t i ply ing the cost 1 fac i l i t i e s  per stand-
ard unit  foi - an gi ven recreational activity by the number of standard units
planned for each project in the recreation plan . The sum of these cos ts by
act ivi ty  equals the total cost of facil it es . Sec Table 21 for a sumni arv  of
t hese es t imates  by subarea and the basin, Details of these costs by project
are gi ven in Appendix E.

In the  computation of cost of recreation land , it was assumed that all land
needed to develop the complete recreation area to its u l t i m a t e  capacity would
be acquired in the init ial  stages . Also , it was assumed that 1(1 to  iS percent
of the  land would he developed for the basic five recreational activit ies used
in th is  study. An additional three to five percent of t h e  land ~i ll  he needed
for the  development  of facil i t ies for those act ivi t ies , such as p lay fields , etc.
not considered in t h i s  s tudy .  The remaining 80 to 85 Percent would f u n c t i o n
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as butt ei - s between ac t iv i t ies  and pr ovide  space b r  hiking, nature walks, and
sLghtseeing, as illustrated in Plate 29. A price of $250 per acre , used also
by the  Corps of Engineers , was assumed in the determination of the cost of
land . However , th is  figure prob ably is too low since the State of Michigan
ver i-ec -ent lv paid approximat e ly  5:150 per acre for land fur  the New Sleepy
h ollow Park about f i f teen  miles n or theas t  of Lansing.

l) ata  for the  cost of const i-uc -t ion of reservoirs was obtained from material
p repai-ed h~- t he  Corps u l  Engineers  and the Soil Conservat ion Service.

( ‘ ost s b r  p l ann ing ,  I , ei-head , and cont inge ncies were added to the in i t i a l  and
I u t u r e  i ncx -ement s  of f a c i l i t y  cos ts . Wi th  cer ta in  exceptions , these were es—
t i m a t ed to be 2 ) 1 p e ic e nt  of facilit y costs . Where the t otal facility costs cx —

eeeded 10 mi l l ion  dollars the percentage was reduced to 1,5: and where the
tot al f a c i l i t y  c o s t  was less than  one mi l l i on  dollars , the  per centage was in—
c r(’ased t o  25 .

E s t i m a t e s  1 ) 1 ave rage a n n ua l  equ i a l e n t  1 st  s w e r e  calculated from: ( i i  annual
eqU i \ a l eni s  of m l  i -r e s t  and am rt i -t at j I  4) 1 on i n i t i a l  development  costs  ( in c lud —
) I 1 ~~ t - S t I m a t e~ I I i  i l  I s I s  II  ) ) V  p l a n n i n g ,  ovi t -head and cont ingenc ies  based on in —

t - r i - -- t  r a te s I I I  1 7 pe r(- ’nl ~~ r a pei - i xl I I I  I O U  \ ( - a r s , ( 2 )  annua l  e q u i v a l e n t s
I I In t er e s t and an l I I ’ t i / a t l I n  t h e  I ( - I - l I I j I n ) e n t  i I u t o l - ( -  i nc ren ien Ls  of f a c i l i —

!j t - 5  d i s c o u n t e d  I I I  p r t s - t  ~~o r t h , ~~V~~ ) I t i n l a l  i i ç u i v a l c i i s  of i n i t i a l  ( 1 1 5 ( 5  ot

‘p - i ’ z i t m o t )  :11)11 C l i a I ] . t e f l a n e - h a— -d l i i  23  c - t ~~s pe t- t s~ ( ox -  cJ~ y - (see P l a t e  :iui ,
I )  a n n u a l  t q u i \  a l e n t s  ~. 1 t h t -  1 - I  IS ?  1 I I ) ( ni ! I - I l l  and m a i n t e n a n c e  on th e  addi t i on

II  I t i t u  i i  inc I l I l t  I I  I I I CU I l i t i  s ( I )~~t I  t ou t  i’d I I I  pi t - se nt  w o r t h , at li la !  equ i  —

— ~: t l t n t s  I I  t l - p l a I - - I 1 U - I 1 t  eost~ ii ~~ i~x U j ~~ , r i ~ e s tn t e n t , ( ) ~ a n n u a l  I q t I J \ r t t - t C ! ~~
It  (a I I - ( I L I ( I - C i i I - i I (  ( I S I S  On 4 I I ! i I I , -  I I ; I ) I  m I t i t s I I  t a e i l i t i t - s  d iscoun t ed to p e e—

: — t - I i t  \~~
I ) i - t h , 7 t  a n n u a l  I t u i \ C t . 4 - n t ~ I t  I n )  ) V J ~~( V ~~ t CJ Tìd a m o r t i z a t i o n  I I f l  c-o s t s  I t

i- ce i- t a t  ion land . :,u d i a n r i l a  I I - ~~I I I ’ ~ a ! t - I : T S  I I f  i t l I t - ) ’ ( ’sI  atici a n t  - ‘ )  I , a t io n  on
I I t I t \ I ~ ! I ~~n I I i I 1  I I I  I V 4 V -V~ I . I \ I ) r ~ V . ~~ I L4 h l 1 - S  22 t h i - t~~l , 27 1 1 1  a i i - a L —

III I’ I I  I I I  .1 \ t - i : t  ~~t - an ))  WI I 1 0 ) )  4 4 7  (‘4 t s t  S f o r  I a i - h  I I I  t i t  H ~ i~ a -~ :n Id t h e 1 a  ~ in
a \\ 1 ) 1 , 1 4 .

.1 — 1 ) 1 1
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Ta ble 22

Estimates of Ave rage Annual
Equivalent  Costs for the Pi-oposcd

Recreation Development in the Grand River Basin

E l n ~cn~S or Average Annua l  EQui\  lents

I l l t i l i - H t  and Aii~orI i / a i i u u

in i t i a l  Cost ($36 , 512 , 000) $1, 792 , 000

Cost of f u t u r e  Incr emen t s  -

d i scoun ted  (552 , 418 , 000) 1, 226 , 000

Total Av e )- ut ~ c An t in i l  E q u i v a l e n t

l n t c r c s t  and A m o r t i z a t i o n  Costs  $3 , 023 , 000

l o t )  : t : d ~1 i i  ~it cnan ce

i n i t i a l  C os t s  (5 , 85~~, 000 visits) i~ 7 , 000 
-

Cos t of f u t u r e  m ccclii cI~ S
d i sc oun t e d  (9 , 149 , 000) 9- 18 , 000

Total  A v c i m c ~c A n n u a l  E q u i v a l e n t

Op c x -n t i o l l  and M a i n t e n a n c e  cos t s  2 , 415 , 000

~t iC1j O F l i ( p 1 ; 1 ( - c m c : i t

I n i t i a l  ( ‘ o — ~ s ($36 , 51 2 , 000) ~~~5 000

Ctn :1s  of f u t u r e -  in c i -e n ie n t s

d i s c o u n te d  (562 , -I l~~, 000 i2~~~~~0

Tota l  ;\ v c - l : i : 5 -  A l l I u i a l  E q u i v a l e n t

Rep l a c e men t  (‘i~~ t~ 
-127 , 000

I m i n d  Co st s  ($7 , s00 , 000) 38~~~00O

I t - , - i i  I l l  V i  of I I ( ~~~~~ r
(05 1 ~V (5 :6 , 179 , 000) 1,_7~~~~00O

‘Io~:t l  \ V C l
V ,~~~t \ i n i : d  E q u i v a l e n t  Cos ts ~~~ , 000

J-107 - - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _~~~~~~~~~ _ _ _ - -



V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~
-V

Table 23

Estimates of Average Ann u a l
E q u i v a l e n t  Costs for the Proposed

Recreation Development in the Jacks on Subarea

1- ’k’m~’tts 
~~~~~~~~ AvCrLI a~~A nfl t , aI J- ( I t I ~y~tlcm!s

lnte i - c- st  and A i n o i t i  zat ion

I n i t i a l  Cost ($5 , 120 , 000) $ 252 , 000

Cost of f u t u r e  I i x e - r e n i e n t s
d i scounted  ($9 , 374 , 000) 184, 000

lota l  Ave rage Annua l  E qul ~al eat

Inter es t  and A m uj - t i -za t i o i -, (‘osts $ 436 , 000

Ope i -a t  ion and  MCII t ’t e i i ~t t i c e

I n i t i a l  (‘os t s (937 , 000 visits) 235 , 000

(‘ ui-i t of f i t t u i c -  i n e c e i i i t - i ) t s
disc -ount eci  (1 , 389 ,000 visits) 144, 000

lot  al ~\ \V ~~ V i-age Ann u a l  1- qu i ~al eat

Op et -at  ion and S l : t i t t t e n an e e  Co st s  :~79 , 000

1\I aj o r  Jlep I:i ccin ( l i t

I n i t u t l  (‘ost s ($5 , 120,000)
V 

Costs  of fu t ux - c-  inc -r ( ’m ~ - n Is
d i scoun ted  ($9 , 374 , 000) 2~~~~pO

Total  Ave  l C l ( ~c A r t  - : :tl l ’ q l  iva  h - i t t

ll( 11 ]C lC C ’ t l i  ( i t t  (‘ ‘ I SI S

Land ( ‘ u s t s  ( 51 , 250 , 000) 61, 000
IL ) cv clo p me n t  of lh  s ( - r \ o i r

( ( , : -C t S  ($6 , 858 , 000) 337, 000 
-

j o t ti Av et -agc  A r : t i t r a l  I - :qn i \ - a l ( -n t  Costs  $i , 275 , 00()

V 
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• l’able 2-1

} S t i i l i C t t cS ( i f  Ave rage  A n n u a l
1-s 1tt i ~ali ’nt (‘ us Is for the  P1( 1 IJ I  ( S i l l

Recreation Development in the Lansing Subarea

~~~~~~~~~~~~~~~~~~~ i i ( (’ i , - t - i  A y e i m t ~ e _- \ i , , i i r : 1 l ( J U i \ ’ Z t l ( ’ l i I ’

I n t i - r i - s I  t i i u  A f l I I ’ ( I i / H I I  l i i i

1UI i I i ~I 1 (‘ t l s t  (57 , ~- I 7 , 000) $ 387~ 000

(‘t i s t  of f u I u i - ~- i nc  I c I I i ( - l l ( s

d i s coun !  -d (~ 11, 805 , 000) 23 1, 000

l u t a l A v c l V 1lge A n n u a l  I - q u i  ~i l e f l t

m u - r est u n iT  \ n l o r t i / : l l i o n  C i s I i -’ S 0 18 , 1) 0 ))

Oo c I a t i o u  ai td 5 1 : i i r a i ’n~iti e ’-

I n i t i a l  Ci ’st s  (1 , 275 , 000 vi sits) _ 319, 000
(‘i —  I I f  f u t u r e  i I1C ) ’ c ) t l ( - l t  I s
disc noted  (1, 918 , 000 visits~ 198 , 000

‘l ot a l  A ’~ i :  5~ A n n u a l  l- q u m v a l e n t

Opc ’ra t i  and \ l a i r I - r i : t n c c  Ci st s  517 , 000

I~laj o r  I ~i p lu c i  - n i l

I n i t i a l  (‘ o~- t - ;  ($7 , ~-l 7 , 000) 55, 000

( (  I~~: I s  ( I f  fu  to I t  - t i c i(IIU Il Is
di s c i  i i t t i  c - i l  ( $ 11 , ~t ) 5 , 000)

l o t a l  \ \ V ( , 1 . . t i ( V  : \t i  o r a l  I qu i v a l e n t

1~
( P 1 i 1 ( t ) f l ( ) i t  C co i l  S

LCt nd (‘ , , : f ~ ($1 , 550 , 000)

I)e~ eIop ni cu t  of f l t - S IV - r v ’ ’i r

co st s  (55 , 663 , 000) 27~~ 000

l u l a l  A ~-e~-:~ l t  V \ t t i i i u t l  I - q u i v a l r - i i t  Costs SI , 579 , 000
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Table 25

Estimates of Average Annual
Equ l  ~‘ident Cos ts for the Proposed

Recreation Development in the West Central Subarea

1- 1cm - n l i :  ol Ci t i - i t s  
~~y~~ ngf~ Ai niua1 Eqii~y a i cn t s

I t i t c e e s t  aial A m n i - l i z a t  ion

I n i t i a l  Cost ($10 , 881,000) $ 535 , 000

I of f ut u i - e  In e i - e t i i e t r t  s
(I i S( -Oul i t cd ($13 , 959 , 000) 275 ,000

Total Ave i-agc A n n u a l  l-S 1ui ~— alent

lnt ei -est  and A m o r t i -zal  ion Costs - $ 810, 000

Oper at i on  and  M a i n l e n a i i c e

I n i t i a l  (‘u s t s  (1, 580 , 000 visits) 396 , 000

Cost of fu tur e  inc rement s
d i sc o u n t e d  (1, 888 , 000 visits) 196 , 000

Total f\\ V (~~~~~~ g~~ A n n u a l  E q u i v a l e n t

Oia-i -at  ion and Ma int e i i an c -c (‘OS Is ~.L , 0OO 
-

Major 1~~I) 1aeem( ’it t

I n i t i a l  (‘ ni -i ts ($10 , 881, 000) 76 , 000

Costs of lu t u r i -  in c i -eni c -n t s
d i - i c o u n t i - d  ($13 , 959 , 000) 

-~~~~~~ 38, 000

Tutu I A \ V ( ,r a I ~I~e An nual  E qit i v a l e n t

l tepIa ( ’( - I l lc - I I t  (‘ o st  i-i 114 , 000 V

Lall ( l Co sts  ($1 , 887 , 000) ~~_J_~ 00

I )cve lopni  ent of 1~ st  - ) ~ \ I  ( i 1 ~
cos ts (13 , 491 , 000)

1’ o l : I l  1 \ v e t ’ 0 r 5 -  - \ i : c c i r - i l  ]- q t t i ~- a le i t t  (‘ o~ t s
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Table 26 
-

Estimates of Average Annual
Equivalent  Costs for the Proposed

Recreation Development in the Grand Rapids Subarea

El et i ic -n t ”, of Cos t —c Average An nu n f l~ jo iva l e n t i - ’

In t eres t  and Amort iza t ion

In i t i a l  Cost ($8 , 617 , 000) $ 424 , 000

Cost of fu tu i - e  Inc- i -cmc nt s
discounted ($20 , 331, 000) 399 , 000

Tota l Average An n ua l  Equivalent

Interest and Amort iza t ion  Costs - $ 823, 000

Ope i-at ion atal M a i n t en a n c e

In i t i a l  (‘osls (1, 460 , 000 visits) 
— 

366 , 000

Cos t of f u t u r e  i nc remen t s
discounted  (2 ,951, 000 visits) 306, 000

Total Average Annual  E q u i v a l e n t

Operation and Maintenance  costs 672~ Q0~

Major Repla cemen t

Ini t ia l  Costs ($8 , 617 , 000) 
— 

60 , 000

Costs of fu tu re  m ci-em cats
d i scoun t ed  ($20 ,311,000) 56 , 000

Total A vet -age Annual  Equiva len t

l lep l acc - tnc n t  Costs  116~ 000_ 
-

Land Costs ($2 , 362 , 500) 117 ,000

V 
1)ev elopnt cnt of Reser voir

costs ($9 , 107 , 000) 448 , 000

‘I’otal Av ’t - r -tgc A n n u a l  Equivalent Costs $2 , 176 ,000

J — 1 l 1
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Table 27 -

Est imates  of Average Annual
Equivalent Costs for the Proposed

Recreation Development in the Northeast Subarea

El e m en t s of Cos t s Av erag~~~ nn uaI I’~~~~vn1vn1s

Int em - es t  and A m om -t i  zat io n

I n i t i a l  Cost ($4 , 047 , 000) 1 199 , 000

Cost of fiitu i-e Inc -cements
discounted ($6 , 969 , 000) _~~~~ 7~~ 00

Total Ave rage Annual Equivalent

ln tei -cst  and Am ot -t iz at  ion Costs $ 336 .

Ope i-al ion and M a in l ( -n a lcc ( -

In i t ial Costs  (606 , 000 visits) 151, 000 
—

Cos t of futui - e increments
discounted (1, 003 , 000 visitS) 104 , 000

Total Average Annual  E quiva len t

Operation and i \ Ia in t cn ancc ’  costs 255 , 000

I~l aj or R e p l a c e m e n t

In i t i a l  Costs ($4 , 047 , 000) 28.000

Costs  (I f f u tu r e  i i ie i -cment s
d iscounted  ($6 , 969 , 000) 

- 
19, 000

Total A ~ci’ u ~ c A n n u a l  l-k1tt iv a lent

Rep l n e e n t  ( - I t t  (‘osts  47 , 000

Land (‘us Is ($756 , 000)

Deve lopm ent  of l t ( ’ s ( t \ O i V
costs ($1 , 360 , 000) 67~ 00O

Total  A c i - a g i ’  A t - t I t I C i l  E q t i i v ~t l c t i t  Cos t s  
~~~~ - 

V
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21. COS T ALLOCATION , COST SHARING , AND_REIMBURSEMENT . V

a. Cost Allocation. No allocation of costs can be made at this prelimi-
nary stage of the study.

b. Least Cost Alternative. No least cost alternative is available at this
time . If any particu lar Site is constr ucted as a multipurpo se project , the
Costs of land and the struct ure would be prorated among the various uses as-
signed to the pro ject . Once uses have been specifically assign ed to a given
site , recreational benefits would need to be determin ed on the basis of the
elevation of th e recreation pooi in the reservoi r , not on the maximum poten - -

tia l of that site. Thus , least cost alternatives cannot be computed until the
study has progressed to th at point where specific elevations will have been
selected for detail study .

c . Cost Sharing and Reimbursement. It would he desirable for non-Fed- V
eral agen cies to share the costs of land and construction with the Federal
Government as indicated by Congress in Public Law ‘- iO — 72 .

d . In the Abs ence of Int ent. In the event that the State of Michi gan or any
other public agenc y should not desire to particip ate in sharing the costs at this
time it would be desirab le for the const ruction agency to pur chase and hold for
ten years such lands as may be needed to develop a complete recreation
facili t y .

~J-113
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SECTION VI

VIEWS OF OTHE R INT ERESTS

This Appendix was reviewed by other participating agencies which offered
many helpful suggestions and comments. Most of these comments were of
an editorial nature. However , several of them raised substant ive points for
consideration .

i’he U. S. Department of Agriculture , commenting on the location of thi s basin
between two major population centers on two large bodies of water , pointed
out that the traditional procedures for the estimation of recreational demand
may be somewhat biased in favor of the basin by the traditional directional
patterns of travel in this State. This point was recognized but,since there is
no known data that indicates the magnitude of these directional patterns of
travel , no adj ustments were attempted.

i’he Bureau of Sport Fisheries and Wildlife pointed out the need to give ade-
quate consideration to the elements of environmental quality in the develop-
ment of the recreation plan. They pointed out the need to consider those
elements pertaining to the utilization of resources in a manner to either pre-
serve or build environmental quality into recreational and othe r types of
water resource development and to preserve and protect those areas of “high
quality, rare , strategic, or other special , natural , cultural , scenic , or
archeolog ical features. ” We believe that these elements have been given
adequate consideration.

A draft  of the recreation plan was recently reviewed with representatives of
the Michigan Departmen t of Natural Resources. They concurred verbally with
the plan as it is now proposed . The attached letter sets forth the official views
of the department.

J- 114
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ST’~-~~~ )r MICI~V~GA
NAT URAL RESOURCES CO MMIS S ION 

V 
- -

AUGUST SCHO LLE -1
Cho~~,,on

CARL  I JOHNSO N 
V - -

E . M LA IIA LA W I LL IAM G . MILL IK EN , Governor

ROBERT C. M CL A U GH L IN D E P A R T M E N T  OF N A T U R A L  RESOURCES
HARRY H WHIIELEY

RALPH A. MAC MULLAN , OI,ec (o ,

December 5, 1969

Mr.  Roman II. Koenings , Regional Director 
V

Bureau  of O u t d o o r  R e c r e a t i o n
3853 Research Park Drive -

Ann Arbor , M ichiga n 48104

Dear Mr .  Koenings :

In accordance w i t h  your  request , we have reviewed the d r a f t  of A p p e n d i x
J , Recrea t ion , Grand River  Basi n Compr ehensive  Water  Resources S tudy .

We do not  see t h a t  there is any c o n f l i c t  w i t h  the 1967 Michi gan Outdoor
R ec r e a t i o n  Plan , nor do we f o r esee con f l i c t  w i t h the r ev i sed  p lan now
in process of p r e p a r a t i o n .  Both p lans p re sen t  p roposa l s  fo r  a c tio n .

~-,lii le the two p lans cay be qui te  d i f ferent  in charac te r , and not u n i f o r m
or of 1:1cc same scope or method  as far  as an al ys i s o f dema n d , needs ,
i d e n t i f i ca t i o n  of g o a l s , or p i - e s c u ta t i en  of s p e c i f i c  a ct i o n  n ca s u re s  are
concerned , t h i s  s h o u l d  not he in t er p r e t e d  as c o n s t i t u t i n g  c o n f l i c t .  The
c x i ;  tence of v a r i a n c e  or d i 1  Is rcncc wou ld not inva]  idz i te  ci thor  p lan ,
but  r a t h er  wou l d  S top ly broad en  the choice of a l t e r n a t i v es  to be con—
si  der ed  b y those r e c ;p o i t c ; i b l e  for  a r t - iv n~; at deci si  on on courses of
ac t io n  to he t aken .  it  is  the f u n c t i o n  of p lans to Itr e sen t  such a l t e r —
a at i v e s .  

-

We ar c -core th in ~n I  I s l i t - I  t h a t  t h i s  d r a f t o f A p p e _ n d i x J can co n ; t r u - t i v c l y
servo t u e  i n t e n de d  p c i  r p o s e  — — r ep r e se nt a t  ion of r ec -  i - s- i t t on in t e v e s  L s i n
Isve I op m c - n t  of an Q~~5 j V5  ~ ~ I n n  lot- the Grand River  F ; i c ;  i n , as i t is he i tt ~

p reparcd f o r  Lii i c c  (‘o m p r  h s c t - ~ [vu W i t s  r Resources  SL ud y .

Si nce re ly ,

- R a l I c }~,- \ .  ~~lc MEI l I - in  —

I) i (V 5 ( V l o r

.- 
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SECTION VII

CONCLUSIONS

Cer ta in  conclusions c-an be drawn readily from the foregoing projections of
demand , suppl~- , needs , and comparisons of benefits and costs.

1. Demand for recreational opportunities , vigorously stimulated by rising
incomes and shorter work weeks , will rise at a more rapid rate than the rate
of increase of the population.

2 . Projections indicate an unsatisfied demand for all water-oriented , out-
door recreation activities in the Grand River Basin for 1980. There is a need
b r  the ’ development of surface water and adjacent recreational lands to meet
this growing demand .

As a result of the widening gap between demand and supply, the unsatis-
fied demand of most of the five water-oriented activities considered will con-
ti nue to increase.

4 . The greatest supply shortage involves resources and facilities necessary
for water-dependent activities , such as boating, water skiing, and swimming.

5. The need 1oi- land for recreational development will continue to rise rap-
id ly.

6 . The area of greatest need encircles the Lansing and No t -theast  popul ations.
There is an acute shortage of usable water and recreation lands in the t n -
coun ty  Lansing Subarea and the two counties that comprise the Northeast Sub-
a rea.

7 . The unsatisfied demand or iginat ing from other population centers wi th in
the basin is not as severe as that  in the Lansing area , hut demand proj ections
demonstrate a growing need for access to day-use faci l i t ies  withi n a short
d r iv ing  radius from each SMSA .

-
~~. M a n y  of the 79 sites proposed by the Corps of Engineers and the Soil (‘on-
seryat ion service have l imit ed value for r ecreational development because of
bla t  land adjacent to proposed shorelines , exposure of extensive mud flats if
an~ drawdown should occur , and ~-er~ steep banks adjacent to shorelines .

9 . Mans -  of the 1:12 s it e s  proposed 1w th e Soil Conservation Service , exclu—
Si  VV of tho se that  d u p l i c a t e  the  Cor ps of Engineer sites , would be of modest
s i -u í -  and could c o n t r i b u t e  ~-erv  subs tant i a l ly  to th e  sat isfact ion of demand for
a l l  ac t iv i t i e s  except powerho at in g and water  ski ing .

.1— T i l l
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10. It is un l ike l y  tha t  ad cqu at t -  r ecreation f a c i l i t i e s  can be developed to meet
the demands for recreation in 1985 . Howeve r , additional supplies should he
developed as rap idl y as practical to provide local peop le wi th  the opportunity
to participate in many recreational act iv i t ies  near their homes .

11. A substant ial  number of exist ing lakes hav e substantial potential for the
development of certain recreational facilities to meet a part of the growing
needs in the basin . Likewise , portions of the large r streams hold potential
for such dev E lopment . The potential of these resources should he explored
and ut i l ized to their  fu l l e s t  capacity.

12 . According to projections of demand for water-based recreational fac i l i -
t ies , it appears to be phy sically impossible for the Cot-ps of Engineers and
the Soil Conservat ion Service to develop a suff ic ient  area of surface water for
motorboating and ~va te i -  sk i ing ,  together with  all other needs for water , wi th in
the watershed boundaries. If this demand develops as projected , recreators
will have to seek other locations out of the basin to satisfy their demands or
other kinds of reci- ea t iona l  opportunities to sa t i s fy  t h e i r  desires.

13. The D - t r o i t  and Toledo SMSA ’s al- c located on re la t ive l y  flat lake plain
relief which has ~ i Z’ \ l imited recreational opportunities . Much of the popu-
lation distributed over these flat  areas b\ the s t raight  percentage apportion-
ment  method used in t h i s  stud y actual ly  seeks to sat isfy their recreational
needs in areas of undu lating to rolling relief , such as that found I ~he Jack-
son Subarea and s i m i l a r  nearb y areas . Therefore , the val idi t y  of the effec-
t ive  population fi gures for the  Jackson Subar ~~ is in quest ion , and the figures
al- c probably too  low . Thus , the surplus  shown for this  Subarea could easily V
not occur .

14 . 1he Nort heast Subarea genei-ates oni v l imi ted  demands wi th in  its borders
but it rec -e]ve s large demands from the  SMSA ’s to the  no r theas t , eas t , and
southwest . Moreover , t hese demands are intensif ied by the lack of useable
faci l i t ies  along the shores of Saginaw Ba~- whic h bias a pollution problem and
has a vex-v l imited extent of n atural  beaches wi th in  : :s miles to 40 miles  of
these populat ion centers . V

1-5 . The proposed recreation plan could satisf y a ve ry  substantial  part of the
needs projected to ( N  st  in the  Basin by 19~~5.

16 . The resource developm en ts set for th  in the outdoor z- ecreat ion plan foi
t h is bas in ar e con side r ed to be r easona bl e p r oposa l s to prov ide as m uch p-
por tun i tv  for a var ie ty  of wa te r -o r i en ted  outdooi- recreation ac t iv i t i es  as pos-
sihic , cons i sten t  w i t h  t h e  c a p a b i l i t y  of t h e  resources and the  needs iden t i f i ed
i n this 1-eport.

,
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17 . Th~ I ) 1 i - s ( - t ~~a t 1 t c oj  - i t s i a r i c l i n g  t i - s i l i t - S  cuuld hel p to p i-ovide’ led -c a—
iona l  c ip p o r t u n i t  i i - s  - hi - pu l ) l  ie

l~~. The’ r e s tor at i ii ~ i cd  or m a in t e n a n c e  at th e c 1u a l i t v  t I  ~ a t i - i -  in lake’s and
s t reams  in the ;:-and R i v e t -  V a l h - v  is i t a l l ~ n e e e s s a iv  to  provide as mu ch
o p p o r t u n i t y  as l~ ISS i b d e  b o i -  u a t -  i- —b ased ac -t i  v i t i i - s  and t a r  t h e  enhancement
of ot her ac-ti ~it iL ’S.

19 . There is an ut -g& ’nt u i-ed lot -  research in t h e  th-te cmi nation and projection
of rcc real ion demand , bot h as to 1 r i gin and as to  direction of tra ~el from that
point of origin , to be t t e r  enable u S  to predict f u t u r e  pa tte i-ns of recreation de-
mand in specific at -eas.

20. The required scale of u-ecre ation development needed to sat isfy present
and future  demands makes co o id in at ion  between local , State , and Fede ra l
agencies both desirable and necessary .

21. This recreation plan is in accord wi th  the Michigan Outdoor Recreation
Plan.

22 . ‘I’he private sector needs to be encouraged to provide a substant ia l  por-
tio n of recreation facil i t ies  in those act ivi t ies  where it can tunct ion effc ’ct iy elv
and profitably. The St ate should take whatever steps that at- c necessai-v to en-
cout-age greater partici pation by the private sector in the  deveIopn ien~ of rec-
reat ional opportunities.

23 . Seve ral State parks in and neat - the Basin have add i t i ona l  p o t i - t ia l  lor d e —
ve lopment. The re is an excellent oppo t -tuni ty to develop a t r a i l  system along V
the Grand R iver  Valley from the proposed Sandstone Ct-eek Reservoir to Lake
Michigan. This t rai l  could tie in w i t h  the proposed N o r t h  Country National
Scenic Trail along the Lake Michigan shot- c and could be extended th rough  he
h uron R iver  Valley to the Detroit metropolitan at-ca.

The Co ldwater and Flat Rivei-s have scenic qua l i t i e s  worthy of prese rvat ion as
scenic or recreational rivers at the State level.
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SEC TION VI II

RECOMMENDATIONS

\Ve recommend tha t :

The outdoor i~~- c i -  (‘at iofl pla n set forth in this appendix he integrated into
the  Basin Plan to he presented in Appendix Q.

2 . Access to  and adequate abu t t ing  land on all suitab le exis t ing lakes and rivet-
seg n i t - o t s , not now av ailable fot - public use , be acquired and developed for pub-
lic use.

3 . The State parks l isted in the r ec:eati on plan be ~eveIoped to the i r  u l t imate
capacity as soon as possible .

4 . First consideration be given to the development of the proposed Sandstone
Creek . Doan Cr eek . Bear Creek , and the Loo k ingglas s—Gru h Creek recrea-
tio n areas in the  ,Jack son , Lans ing ,  and Nor theas t  Subareas to meet the need
of the  Lansing and Nor theas t  Subareas .

5 . The State of Michigan  and local governments take all necessary steps to
implement  the  val le y  preserve system along the Grand River Valley as soon
as possible.

IL The private secto r  be strongly encouraged to provide additional recrea-
t ional  opportunit ies to the pul) lic and that  local a ;VJ State governments pro-
vide a ll due ass i s tance  toward th i s  end .

7 . A t rai l  sy stem he developed along the  Grand River Valley to t ic  i n t o  the
proposed North Count ry  Nat ional  Trail  on the  Lake Michigan Shore and that

- 
this  sy s tem he extended into  the Detroit metropolitan area through the Huron
River Va l l e y .

~~ . Considerat ion be given to pr esel-vation of the Coldwater and Flat Rivers
in their na tu ra l , f ree- f lowing condit ion for the enjoyment  of the public as State
sceni c or t -ee rea t ionaj  r ivers .

9. Areas of h is tor ic , archeological , at - eco logical s ignif icance identif ied as
wor th y  of pr eservat ion hr orotected from development not consistent with their
exis t ing character .

10 . The q u a l i t y  of water  in t he  s t reams , lakes , and i - e se i -vo i i - s  be maintained
at a level sui table  for recreat ion.

11 . The local , State , and Federal agencies work cooperat ivel y  to develop the
recrea t ion  resources of t h e  G i a n d  R i v e i -  Basin.
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‘-‘ . Consideration be given to preservation of the Coidwater and Flat Rivers
in their  natural , free-flowing condition for the enjoyment of the public as
State scenic or i-ecreational rivers .

9. Areas of historic , archeological , or ecological significance identified
as wo rthy of pieservation be protected from development not consistent
wi th  their existing character .

10 . The quality of water in the streams , lakes , and reservoirs he maintained
at a level suitable for recreation.

11. The loc al , State , and Federal agencies work cooperatively to develop
the ’ iecreation resources of the Grand River Basin .
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A P P I -N 1 ) I X  A

M t - I  I t u d o l c t a \  I t t -  D e t e r m i n a t i o n  t t t

P ro jec ted  1- . I c c l i  ye P opula l  a ci

E f f e c t i v e  popu la t i on  c o n s i s t s  I t h at  popu l a t i on  which  is 12 ears at age t j ~ over
and which  m ay  li e expected to c o n t i ’ i l c i i t t -  t t  ward  demand n the  G ra nd Ri~-er
Basin. A I ]  p o p u l a t i o n  i gu i-es ~-c c-c ccducc d  to an - f i c t i ve  popu la t ion  f igure
for the  purpos e f develop ing ~n- ‘ I  ?ctio ns of demand . The dc-; - i a p m cn t  t f  ef-
fect ive  populat ion i i gu i es by subarea was derived 1w thc’ fol~ uwin ç steps .

1. The t i v c  basic subareas were defined as . 1 a - L s t  t n  - composed - n t i r c l v  of
Jackson (‘ o u n t v :  I . : u c v — i n g ,  wh ich  i n c l c t ~ cs all  at ( l i n t o n , Eaton , and l nghan i
Coun t i e s : \V -s I ( f i j~~~~ - which is co m posed of I t i  i - i ’ - - lonia  - and M ont ea ln i
C o u n t i e s : Grand Rapids , c o n s i s t i n g  of Kent and Ott au-a ( 1 t u c t c t i e s  : and North-
ea st , niade up of ( t - aI  i t  I and Sh i -awasce  Counties - These de l i nea t i ons  coincide
with the subarea boundaries used in the  Economic R a su ~- S tudie s  for the b i i sin ,

2 . (1 i-d es w i t h  u -adi I of -10 and 125 miles were  dr -awn from t h e  center  of popu-
la t ion  of - - a c h  ~~\ 1~— A  e i t h e r  l y i n g  in th e  basin or locate d  w i t h i n  125 miles  at the
ba sin boun dai- v , Ci rc les  wi th  a r a d i u s  of tO miles also wer e clra~’~ii ( V i t h C r

f rom t h e  cen te r  of the  p r inc ipa l  c i t y  w i t h i n .  V r from the  g e u g u a p i c i c  cen te r  cf
each non — s M~~\ co u n t  ly i n g  w i t h i n  the  bas in  boundary , and t - i t ch ( - o u n t v  c u t  —

side the  bas in  hnun da i -v . hut w i t h i n  40 ni i les 1 i t . Fm- t h i s  d i s c u s s  ion these
ci r cles \ \ c t c  u l c s t g c i a t i - d  as th e  rec rea t ion  ~cr \ 1 e c  areas  ~1 t h cii — V

cen tel-s of popu l a t i n .

Var  t he  !c u c p t t s t - s  of u s  u l i s t i — i l u u u i i o n , was a s s t t n i r d  t h a t  t he  p op u l a t i o n  at
each ~~l~ :\ is c t , n c cn t r a t e d  at t h e  u t - n i t - c  f t h e  l u l - i n e ip a l  c i t y  of each ~~ 1SA
with  c - c t - t a m t - x c c p t i o n s . The c c c i h - r  at  the  popula t ion  if he 1 ) c t c t t i t  — \ l S ~-\ ~:is
:issct n ccd t i  I ce  d c l  c i au i l  mi le s  n o t - ’ h \ v c - s t  of l i t  t h c \ ~ nl u c u c ’  r e f l t u ’ r  of the c l i v .
and the  ( - e n t e r  of t he  ( ‘hic agc ,  ~~it ~~.\ about  sex -en mi l e s  \~c~ t I i i  I? -enter  of
tha t c - i t  v . The pop u l a t i o n  n u ui —s \N - \  c o u n t  es ~vas a s sumed  to he concen-
t r a t ed  at t h t -  c e n t e r  of the i l i - inc i t ua l  c i t y  h c a t t - d  in t h a t  c o u n t y  ‘u - . where  tt O

c i t y  d om i n a ted i t  p pu l at  ion - at t he  g u t  t g r a p h c e  m - u i t e u -  if t h a t  c o u n ty .

It  a l so  wit s :ts~~ u i i u - d  t h a t  p - l i t -  would r a d i a t - e( l a l lv  in all d i r e c t  i o n s  t r a m
i-a t -h  c e n t er  II ( 011(0 c c l  r : t l i o n . In a c t u a l i t y , it is known t h a t  t h i s  p remise  con —
I :l iui S c t - i l l  I I I  ‘ -~ t : tk c i t - 5 S ( s Ile c-ause s a m i -  areas possess gi- ( -a t  i- i  t pparl un it i e s
f o r  du ve l c q u u u V I 1 I  c u b  i- ee l — c a t i n t I  f ac ’ i l i l  k -s t h a n  o t h e r s . ll v t - v e r , t h i s  di l i c t -  —

- l ir e  in  t t t T h o d I t t u l l i t \  r u o t t - c i t i a I  op p o u — t u n i t v  anc in a V~ a t - j a i l s  a u - u- as t - a n n o t  he
n c - a s  red a i t t )  i f l \  d -a r u - u -  a t  j u r  - S  !afl and , t h e i — e f n r e  , I ue - omu- s  a nehu l aus
c - a u d i t i o n  w h i c h  u s  i - e u - t g n i -zed . b u t t  i t  is one for  wh i c h  n t  t d j c u s t m c n t s  ~-erc
a t t em p t e d  V \cu e~ : u i c , t l t -  iS  fl i t -  c l i t I e r -ne - i t )  u i p p a t - t u i n i t v  c i ’  i - e -r e n t i o n a l  pur
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suits ott the lake plain area around Detroit vers us the mora inic uplands of
Jackson , Washtenaw , and other counties . The flat lake plain is much less
a t t r ac t ive  than the hil l s- uplands in parts of Jackson and Washtenaw Counties.

3. The segment of each recreation service area lying within the basin boun d-
a r t  was planimetered by subarea to determine the percentage of that recrea-
tion service area ly ing within each of the subareas.

I. The population of each SMSA and non-SMSA county within the basin and
each SMSA within 125 miles of the basin boundary and each non-SMSA county
with in  40 miles of the basin boundary was taken from 1960 census data and
ad j usted to include all persons 12 years of age and over only. The population ,
12 years of age and over , was then multiplied by 60 and 30 percent , respec-
t i v e l y , to obtain the number of those persons contributing to day-use activities
and overnight or weekend use activities. Thus , the day-use and weekend-use
segments of the in—basin  populations were distributed equally withi n the limits
of the respective circles , both within and outside of the basin and subarea
boundaries . Likewise , popu lations outside of , but within either 40 or 125
miles of basin boundary , were distributed uniformly within the l imits of the
respective day -use or weekend-use circles. The remaining 10 percent of the
population was assumed to include those persons on extended vacations ari d
were not consider ed in thi s stu dy.

5 . The day -use population figure of each source of effective population to that
subarea was then multi plied by the percent figure of each respective recrea-
tion service area to obtain the amount of effective population to be alloted to
each subarea from that source. Likewise , the overnight population from each
source was allocated on the basis of respective percentages to each of the
subareas.

It . Where more than 10 percent of the area of a recreation service area radi-
ating around any giyen source of population lay over large bodies of water or
across international boundaries , proportionate adjustments were made to re-
dis t r ibute  the population fal l ing in such areas evenly over the remainder of
th e  recreation service area. In this analysis the redistribution of population
fal l ing aver Canadian land resulted in an increase of less then three percent
in effect ive population for the basin , with increases ranging from less than
one percent in the Grand Rapids Subarea to nearly four percent in the Lansing
Subarea .

7. The total u- )f the adjusted effective populations orgi ruating from each of the
recreation service areas is the effective population for each subarea.
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I - t i c  I c h  u gv
Pa ;~ t e i pat ion  Ra t  t -~

The pa t-I iei pat ion i- at i- s  used to develop the demand and needs section c c l  th is
studs - were dt -y e lop ed f rom data publish ed in ()R1(HC Reports i t ’  aed 2 4 , . The
l)aSic data was expande d for the  y e- a t - s  I t i S t I  - 201W , and 2020 and ad jus t ed  f a r

specific fact oi- s  w i th i n the  Grand  Rivet -  Basin. T lc t - s t -  f ig ures wt-re derived
b~ the  fo l lowing  m e t h o d .

1. The ac-tual f i gu r e  u - p opu l a t i on  • 12 s-ears of age and u v e t -  (called ( f f e c t i  vt
pop ulat ion ) tot ’ I ¶) ( (l and the proje cted figures for effective population for ~he
veat-s 1971; and 2 10W \c -re graphed to obtain figu res for p rojec t ions  of e f fec t ive
popu lation fo i the yt  -a i-s t t I  i l l s  (I  and 2020 . The figures for effect ive population
for 1960 . l t l 7 l t , atxl 2( 11)0 we t-c obta ined f rom the  table on page 17 of ORRRC
Report No . 24 , A st r a i g h t  l ine  p i - c I e c t i on  was used in the development of the
graph bey ond the ~\ ear  2 W f l ( .

2 . The a c t u a l  f igu res for n u m b e r s  of occasions ( w i t h  oppo i-tunitv ) expected to
occ ur during the months  if - Tune  t i c  t - c c u gh  August  for t he  years of 1960. 1976 ,
an d 2000 w e re gr ap hed I

V
or t he eight  selected a c t i v i t i e s - — s w i m m i n g ,  boating,

~va te r—s l-aing ,  camp i ng,  picnicking ,  s igh t see i ng, nature  walks , and hiking— —to
obtain  the e s t ima ted  n u mb e r  of occasions far  the ~ears of 1980 and 2020 . The
f igu i-es  used t o  make I h ( -  p ro jec t ions  were obtained from Table h , page 22 ,
ORRR C Repo i-t No . 2i A s t r a igh t  l ine  p ro jec t ion  was used beyond the year
at  2000 .

:t , The nu n d ) e i -  t i  t (‘mi s i~cns for each a c t i v i t y  for each year of projection was
divided by the respective fi gin-e for pr otected e f f e c t i v e  populat ion to obtain a
u-aw i-ate of par t i c i p a t ion  on a pet - t -ap ita basis for the three summer  months
for the U n i t e d  S t a t e s .

I , Regional sum met -  par t ic ipa t ion  rates for each act ivi ty in each year of p ro-
jection were developed from the derived United States summer  rates by pro-
por t i onm ent  bvt ‘~ een t h e  Uni ted  St a t e s  and north centra l  regional summer  par—
t i c ip a t  ion i -a t  i - s  f a t  1 1 1 11 . The I l i d  j V ~~ i led States and regional summe i- i-ates

~c u - r e  obt ained f rom Tab le  I . 4 1  . page 120 , () RR RC Repoi-t Na . 19.

5. R e g i o n a l  a n u i c c a l  l u a I - t i c i p a t i u u n  rates fot  each a c t i v i t y  in each ~ear u u f  p ro—
p -u t i i i  w e t u -  d e r i v e d  f rom the  t - e s p e u - t  ftc regional s u m m e r  i-ates by p ropo r—
Ii onmen t c u - I  \ \ ( - e n  t h e  196 ( 1 ( a l t Ii r en t  cal st i m mer  and annua l  rates given in
Tables 1 . 1 , 2 . 01 , 5 . ol , and 1 . 01 . ( ) R R R C  Repor t  ~-. c c . 19-
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6 . Both the ani~ual and summer projected rates were adjusted upward by four
percent for the above average income received in the Grand River Basin.

If the new 1965 participation rates developed by the Bureau of Outdoor Rec-
reation had been used , demands by activity would be from 11 to 88 percent
higher than those stated in this report. Percentage increases are as follows: -

swimming - l9~7 boating - 20~t’ ; water-skiing - 88~~; campin g - 47~; picnick-
• ing — 41 ‘i ;  sightseeing - ii~, ;  nature walks — 34’ ; and hiking — 27’, i .
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APPENDiX C

Methodology for Determina tion
of Numbe r of Peak Days

The number of peak days is needed to calculate a design load from the total
number of projected summer occasions for any given activity. To determine
the number of peak days requires the establishment of several assumptions.
The following procedure was used.

1. The summer recreation season was assumed to span a period of 14 weeks
extending f rom Memorial Day through the Labor Day weekend for an average
length of 98 days .

2. Data developed on Corps of Engineers reservoirs in Indiana and Kentuck y
revealed that nearly 50 percent of all attendance took place on Sunday , about
14 percent on Saturday , and the remainder was divided nearly equally among
the other five days.

3. Therefore , the 14 Sundays and three holidays were assumed to represe nt
an average peak day. It was assumed tl~~t three weekdays would be equiva-
lent to one peak day; therefore , the 81 remaining days would equal 27 peak
d a s  for a total of 44 peak days .

4. However , a r-i adjustment must be made for adverse weather conditions. It
was assumed that 20 percent , or nine , of the gross number of peak days would
be lost because of this factor , thus a net of 35 peak days remained for use in
the calculation of design loads .
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APPENDLX D

Methodology for Determination of
Demand s and Needs

The determination of demands and needs for each of the subareas and the basin
as a whole was developed from the effective population for each area and the
respective summer participation rate for each activity for each of the years of
projection by the following steps .

1. The effective population was first multiplied by the summer participation
rates for the respective years of projection to obtain the total numbe r of sum-
mer occasions for each of the five selected water-oriented activities .

2 , The total number of summer occasions for each activity was then divided
1w the product of the number of peak days and the tur nover factor * for that
activity to obtain a design load , the number of people that would need to be
accommodated in any given activity at any one time .

a , The design load for each activity (by each s-ear of projection) was divided
by the number of people that can be accommodated on an acre of land develop-
ed completely for that specific use to obtain the total acres of land needed at
an y  one t ime for a given activity , This is total demand by activity and by
year for each subarea and the basin as a whole .

4. Needs for each subarea and the basin as a whole were determined by sub-
tracting existing supply in acres (adjusted according to intensity of present
use) and programmed supply (plans drawn and programmed for construction )
for each activity from the demand for each activity by each year of projection.

V The remainder is the need for developed land by activity .

5. The developed land represents between 10 and 20 percent of the total land
needed for the development of all recreational activities . The 80 to 90 per-
cent of undeveloped land would function as buffer between activities and as
open space for trails , sightseeing, etc.

‘Turnover factor is defined as the numbe r of times that any one facility will
he u t sed d u t i n g  any one day.
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SUPPLEMENTAR Y STATISTICAL TABLES

The following tables provide estimates of demand by act ivi ty  for each subarea.

Table 28 Summary of Demand Requirements for Jackson
Subarea 129

Table 29 Summar y of Demand Requirements for Lansing
Subarea 130

Table 30 Sum mary  of Demand Requirements for West Central
Subarea 131

Table ;U Summary of Demand Requirements for Grand Rapids
Subarea I~~2

Table 32 Summary of Demand Requirements for N or theas t
Subarea 

The following tables provide estimates of needs by activity for each subarea.

Table 33 Projected Need for Jackson Subarea 134
Table 34 Projected Need for Lansing Subarea 13-
Table 35 Projected Need for Wes t Central Subarea 1 2 c -
Table 36 Projected Need for Gr and Rapids Subarea 137
Table 37 Projected Need for Northeast Subarea 13-h

The following tables provide detailed estimates of costs by project for each
subarea.

Table 38 Summary of Costs by Type of Development for the
Jackson Subarea 139

Table 39 Summary of Costs by Type of Development for the
Lansing Subarea 140

Table 40 Summary of Costs by Type of Development for the
West Centr al Subarea 1 4 2

Table 41 Summary of Costs h~- Type of Development for the
Grand Rapids Subarea 14-I

Table 42 Summars’ of Costs by Type of Development for the
Northeast  Subarea 146
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The followin g tables provide estimates of visitation and average annual equiva-
lent benefits by proposed projects .

Table 43 Estimates of Ultimate Visitation and Average
Annual Equivalent Benefits for Jackson Subarea 148

Table 44 Estimates of Ultimate Visitation and Average Annual
Equivalent Benefits for Lansing Subarea 148

Table 45 Estimates of Ultimate Visitation and Average Annual
Equivalent Benefits for West Central Subarea 149

Table 46 Estimates of Ultimate Visitation and Average Annual
Equivalent Benefits for Grand Rapids Subarea 149

Table -17 Estimates of Ultimate Visitation and Average Annual
Equivalent Benefits for Northeast Subarea 150

The followin g tables provide estimates of average annual equivalent costs by
proposed project by subarea.

Table -N Sandstone Creek Recreation Area 151
Table 49 Doan Creek Recreation Area 152
Table 50 Lansing Valley Preserve Recreation Area 153
Table 51 No Name Creek Recreation Area 154
Table 52 Portland Recreation Area 155
Table 53 Prairie Creek Recreation Area 156
Table 5-1 Duck Creek Recreation Area 157
Fahle 55 F ish Creek Recreation Area 158
Table 56 Grand Rap ids Valle Preserve 159
Table 57 Sand Creek Recreation Area 160
Table 58 Rogu e River Recreation Area 161
Table 59 Bear Creek Recreation Area 162
Table 60 Lookingglass-Grub Creek Recreation Area 163
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Table 28

SU MMARY OF DEMA ND REQUIREMEN TS

FOR JACKSON SUBAREA

Design Developed Acr eage
Annual  Summer Load Requiremen ts

Activi ty Year Occasions Occasions Visits Land Water
(1 , 000’ s) (1 , 000’s) (1 , 000’ s) Activi— Park— (1 , 0~~i t ’~-~ I

t ie s ing

Swim— 1960 353 306 4 .3 10 13
ming 1980 769 667 9 . 6 22 27

2000 1, 396 1, 210 17 .3 40 50
2020 2 , 175 1, 892 2 8.0 62 77

Boati ng 1960 193 12 7 1. 5 15 3 , 0
1980 429 282 3. 2 32 6 4
2000 796 524 6 .0 60 12 , 1)
2020 1, 2 36 814 9 .3 93

\Vater 1960 21 17 .1 1
Skii ng 1980 60 47 .2 2 1 . 6

2000 123 95 .5 5 1. 0
2020 199 155 . 7 7 5 . 1

Camping 1960 65 40 1. 1 29
1980 189 115 3.3
2000 414 253 7 .3 181
20 2 0 701 433 12.4 310

Picnick— 1960 361 233 3,4 68 10
ing 1980 665 428 6 .1 123 17

2000 1, 101 709 10 .1 203 29
2020 1, 668 1, 070 15.3 305 44

Second- 1960 934 349
arv Act i— 1980 2 , 138 833 13

~-it ie s  2000 -4 , 021 1, 566 2: ;
2020 6 , 4 91 2 , 536

Summary 1960 1 , 927 1, 072 10 , -i 107
of all 1980 -1 , 250 2 , 372 22 . - I 226 91
A c t i v i —  2000 7 , 851 -1 , 357 4 1.2 -1 2 -I 107 10 . 0
ties 202 0 12 , - 170 6 , 900 05 , 7 077 257 2 1  3

J- 129



Table 29

SUMMARY OF DEMAND REQUIREMENTS

FOR LANSING SUBAREA

Design Developed Acreage
Annual Summer Load Requirements

Act iv i ty  Year Occasions Occasions Visits Land Water
• (1 , 000’s) (1 , 000’s) (1, 000’s)A ct ivi— Park- (1 , 000’~

ties ing

Swim- 1960 817 709 10.6 24 29
ming 1980 1. 780 1, 543 22. 1 51 ~63

2000 3, 232 2 , 801 40.3 91 114
2020 5 , 037 4 , 382 62.1 144 179

Boat ing 1960 447 293 3.3 33 6 .6
1980 994 654 7 .5 75 15.0
2000 1, 8-42 1, 213 13. 9 139 27 .8
2020 2 , 861 1, 884 21.5 215 43.0

Water 1960 49 39 •2 2 1.6
Skiing 1980 138 109 .5 5 4 .0

2000 283 219 1. 0 10 8.0
2020 461 358 1.7 17 13.6

Campi ng 1960 150 93 2 .6 65
1980 438 268 7 .6 191
2000 956 585 16.8 419
2020 1, 623 1, 000 2 8.6 715

Picnick— 1960 838 536 7 .6 153 21
i n g 1980 1, 540 991 14 .1 283 40

2000 2 , 550 1, 640 23. 4 468 66
2020 3, 863 2 , 478 35.4 708 101

Second — 1960 2,163 809 14
ary Acti— 1980 4,950 1, 930 29
vities 2000 9 , 313 3, 623 54

2020 15, 035 5 , 875 85

Summary 1960 4,464 2,479 24.3 242 99 8.2
of all 1980 9 , 840 5, 495 51.8 525 212 19.0
Act iv i t i es  2000 18 , 187 10, 081 95 .4 978 383 35.8

2020 28,880 15,977 149.3 1,567 597 56.6
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Table 30

SUMMAR Y OF DEMAND R E Q U I R E M E N T S

FOR WEST CENTRA L SUBAREA

Design Developed Acreage
Annual Summer Load Requi rements

Activity Y ear Occasions Occasions Visits ______Land \ \ a t e
(1 , 000’s) (1 , 000’s) (1 , 000’ s) Act ivi — Park— ( 1 . ( i I ) u ’~

ties jp~~

Swim— 1960 891 772 1 1. 1 26 :;2
ming 1980 1, 943 1, 684 24.1 55 71)

2000 3, 523 3 , 056 -13. 7 101 125
20 2 0 5 , 49 2 4 , 779 68 .1 157 195

Boating 1960 488 320 3. 7 37 7 . -I
1980 1, 085 713 ~.1 ~1 10 , 2
2000 2 , 009 1, 323 15.1 151 30. 2
2020 3, 121 2 , 055 23. 5 235 17 ,

Water 1960 54 42 . 2 2 1. 14
Skiing 1980 151 119 . 6 14 4 . -’

2000 309 238 1.1 11
20 20 502 391 1.9 19 1-5 .2

Camping 1960 164 101 2 . 9 73
1980 47 8 291 -5 . 4 210
2000 1, 0-14 639 14 .3 -1 514
20 2 0 1, 770 1, 091 31. 1 77-s

Picnick— 1960 913 545 8. 4 l I ; ~ 2 1
ing 1980 1, 680 1, 081 15 . 5 310 4-I

2000 2 , 781 1, 748 25 .6 513 7-4
2020 4 , 211 2 , 701 38 .6 773 110

Secondary 1960 2.359 -~ 8()

Activi - 1980 5 , 400 2 , 105 31
ties 2000 10 , 156 3, 950

2 020 16 , 395 6 , -10 5

Summary 1960 -1 , 869 2 , 700 26 .3 2 147 110 9 . ))

of all 1980 10 , 737 5 , 993 56 . 7 575 232
Activ i — 2000 19 , 826 10 . 99- -I 103 .8 1 , 070 - 119
ties 2020 31 , 191 17 . 122 163 .2 1, 7 1 1 7  652

.1— 13 1 
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Table 31 -

SUMMARY OF DEMAND REQUIREMENTS

FOR GRAND RAPIDS SUBAR EA

Design Developed Acreage
Annual  Summer Load Requirements

A c t i v i t y  Year Occasions Occasions Visits - Land Water
(1 , 000’ s) (1 , 000’ s) (1 , 000’ s) Activi - Park— (1 , 000’ s)

ties ing

S w i m —  1960 670 581 8 .4 20 24
m i n g  1980 1, 461 1, 266 18,1 4 2 52

2000 2 , 650 2 , 297 32. 9 76 94
2020 -1 , 130 3 , 592 51. 4 119 147

Uo a t in g  1960 367 240 2. 7 27 5 .4
1980 816 536 6 . 2 62 12. 4
2 000 1, 510 995 11. 4 11-4 22 .8
2020 2 , 346 1, 545 17 . 7 177 35. 4

Water- 1960 41 32 .2 2 1.6
Skiing 1980 114 90 .4 4 3 .2

2 000 233 179 .9 9 7 .2
2020 378 294 1. 4 14 11. 2

Camp i n g 1960 124 76 2 . 2 511
1980 359 219 6 . 2 156
2000 785 480 13. 5 344
20 2 0 1, 330 820 23. 4 5s5

Picn ick-  1960 686 440 6 . 2 125 14
ing 1980 1,264 813 11.6 233 34

2000 2 , 091 1, 345 19.3 385 55
2020 3 , 166 2,031 29.0 581)

Second — 1960 1, 773 664 10
ary Act i— 195 1) 1, 061 1, 58-1 24
v i t i c s  2000 7 , 635 2 , 969 -4-1

2020 12 , 329 4 , 818 70

S u m m a ry  1960 3, 661 2 , 033 19. 7 201 81 7 .0
( I t  A l l  1980 8 , 075 -1 , 508 42. 5 431 176 15.6
A c t i v i t i e s  2000 14 , 904 5 , 265 78.3 805 316 30.0

2020 23 , 67 9 13 , 100 122.9 1, 284 490 46.6

J— 1 32
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* Table 32

SUMMARY OF DEMAND REQUIREMENTS
FOR NORTHEAST SUBAREA

Design Developed Acreage
Load Requirements

Activity Year Occasions Occasions Visits Land Water
(1 , 000 ’s) (1 , 000 ’s) (1 , 000 ’s) Activi— Par k— ( 1 . 0 0 0 ’ s I

ties ing

Swim— 1960 607 527 7.6 19 22
mlng 1980 1,324 1, 149 16.4 37 48

2000 2 , 403 2 , 084 29 .9  69 86
2020 3, 724 3 , 259 46 .6 107 134

Boating 1960 332 218 2.5 25 5 . 0

1980 739 487 5.6 56 11 . 2
2000 1, 370 90 2 10.3 103 20 . 6
2020 2 , 128 1, 40 1 16 . 0 160 32 .0

Water 1960 37 29 .1 1 .-
~

Skiing 1980 103 82 .4 4 :1.2
2000 211 163 . 5 6 , 4
2020 342 266 1.3 13 10.4

Camping 1960 111 69 2.0 50
1980 325 199 5.6 140
2000 711 435 12 . 4 310
2020 1, 206 7-I-I 21.3 531

Picnick— 1960 623 399 5 . 4 115 114
i ng 1980 1 , 146 736 10 . 5 210 :11

2000 1, ~96 1, 220 17 . 5 350 51
2020 2 , 871 1, 8-13 26 .3 525 76

Second— 1960 1 , 608 603
ary  Acti— l9~ 0 3 , 68 1 1 , 435 21
vi ties 2000 6 , 924 2 , 694 11

2020 11 , 180 4 , 369 6-4

Summary  1960 3, 318 1, 8-45 18 .0 is :; 5 , ~
of A l l  1980 7 , 31-8 4 , 088 38 • 5 387 .60 1 1 . 1
Activi — 2000 13 , 5 15 7 , -l O s 70 .9  729 24 9 2 7 . 0
ties 2020 2 1 , 151 11 , 882 111. 5 1. 113) - 1- 1 7 ~2. 1

,1 —133
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Table 3:;

PI {WECTEI) NEE I)  FOR JACKSON SUBAREA

Deii ia i id  in  2 - i - es Supply in Acres Need in A cres
l)evel-  Water Devel- \Vatci- De ve l -  Water

uped St ir-  oped Sur— oped St ir-
- \ c i ) ~~t t ~ \ e ar  

- 
Land lace Land face Land face

(1 , 000’ s) A. * B~~ ( 1 , 000 ’ s) ( 1, 000’ s)
A .* fl 4’ *

4 - , rn — 19140 10 12 (2)
Wing  I 9 — ’O 32 0 10~~~

2000 40
2020 142 -10

l a i i n ~ ito ;0  16 3 . 8 9 7 . I 7
and 19~ 0 3 I ~~. 0 2 0 23 , 6

2000 145 16 . 0 1-I s . 6
S L u n g  2020 100 2 1 , 2 ~9 16 . ~

( a m p i ng 19 14) )  7-’~ ( 19 ~~~~~~
19~ t) “ 1 21 ( l ’ ~)
2 0 0 ) )  1~~l 82
2020 310 211

P i e n i c k —  1914 ))  84 ( 2 0 )
ing 19’-~0 123 :;1 4

2 tOO 20: ;
2 020 :;05 1~~)

P a t -k i n g  19140 3) 32 (2 )
l9 -~u 57 0
20 W ) 102 70
2020 157 125

5 i r nn i a r v  19 14 ) )  15:; :1 . ~ 21 9  7****~~

~b v -  1981) 3 17  - . 0 5-i 62
A e t i ~~i —  2 1W ))  :9 1  114 .0  3l~ 4 . 6
t i e s  2 0 2 ) )  931  2 1 . 2  ) 3 1  16 , ~

Exis t ing deve loped land; ** Land programmed for development before 1980 .
~~ The area of water surface projected to sat isfy  needs for boating and water

sk i ing  will provide th ( -  small  amount of water surface needed for swimming.
Land for pat -king includes that needed for all parking except boating, water
ski ing and camp ing which is included in land needed for the a c ; i v i t v .

:~ 
Total needs cannot  be accurately obtained by subtracting total supply f rom
total demand because surpluses  of f ac i l i t i e s  in one ac t iv i ty  cannot be used to
offset  a need in another

~~ Indicates surpluses.

,J-l 34
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i ’RGJEC I’ED N E E D  FOR l AN S I N G  SUB ARE A

Demand in Act -es Si~p~ lv in Act - es Need in Acres
De ve l— Water De~ eI -  ~a te r  Devel-  Water

oped Stir- uped Sur — oped Sur-
A c t i v i t y  Year Land face Land face Land face

(1~ 000 ’ s) A. * B . ~~ (1 , 000’ s) (1, 000 ’s)
A. ” B.**

S\~ i m —  19) L )  24 0 2 I * 1~*
m i n g  19s0 51 6 iS

2000 91 85
2020 1-lI 135

Ro a t ing  1961) 35 s~ 2 3 1. 5 32 14 . 7
and 194 0 80 19.0 5 . 4 72 17 .1
\Vatci- 2) 100 1 - 19 :;5 . ~ i l l  33. 9
SLu ng 2 020 232 514 . I ; 22-1 5-1 . 7

C a m p ing  I 3140 65 12 53
1080 191 2 ) 1 1S3
2000 I I
2020 715  ( 177

P i e n i c k —  1960 is: ; 70
in g  19~~O 25 :; 61 112

2000 l i H  337
20 20 7 ( ) ~

P ai ’k tng  1:160 6-1 7 57 ~
1950 132 1-5 107
2 0W ) 2: ; 1 209
2020 3-10

Sum m a ry  1300 3-i l  8 . 2 ¶ 2  2 l8~ 14 . 7
( I f  als ve 19~ 0 737 1 9 . 0 1114 529 17 . 1
A c t i v i —  2 ( 100 1 , 314 1 35~ 8 1 , 153 33,9
t i e s  202 ’)  2 , 1 1 4 1  56 . 14 1 , 9514 5-1 . 7

E x i s t i n g  developed land ; Land programmed for developme nt  before 1980.
l’he a rea I t wa te i-  surface pr o)e -t ed ~~ sat  is!  n I -e ds  for boa t ing  and water
sk i i n g  wi ll p rovid e  the  sm a l l  aniount  of \~ a t e r  su r face  needed for  s w i m m i n g .
Land for park ing  includes  t h a t  needed for a l l  pa t -k ing  \ l’ !0  b oa t ing .  watet-

sk i ing  and camp i ng which is inc luded in land needed t I c  th e  a ( t i v i t ~
• t o t a l needs c a n n o t  he a ( ’ ( - t I  i - al ci \ obtained h~ suhi  F a l l i l l  IZ total s upp i \ t Fl Iii

t o t a l  demand  in - c au s e  — ( u r p i ( r ~es ~~ t a r i T i l i -s in  np~’ a c t i v i t y  c’ann ’ I I  - ---el i

I I )  ( ( i t s ) - )  a need in  a r n ) t  h e r .

—l : ; s
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Table 35

PROJECTED NEED FOR WEST CENTRAL SUBAREA

Demand in Acres Supp~y in Acres Need in Acres
Devel- Water Devel- Water Devel- Water
oped Sur- oped Sur- oped Sur-

Act iv i tv  Year Land face Land face Land face
(1 , 000?s)A. * B .** (1 , 000’ s) (1 , 000’s)

A . * B.**

S w i m —  1960 26 27 (1~~***~~*
m ing  1980 55 7

2000 101 67
2020 117 123

Roat ing  1960 39 9 .0  25 18.0 14
and 1980 87 21 .0 3 .1 59 2 .9
Water 2000 162 39.0 134 20.9
Skiing 2020 21-1 62 . 2 2 26 44 . 1

Camp- 1960 73 -12 31
ing 1080 210 - 15 123

2000 156 369
2020 775 691

P i cnick— 1960 1144 88 80
ing 19-5 0 :;iO 50 172

2000 513 375
2020 7 3  635

Packing 1960 71 7t )
1980 1-I S 20 55
2000 2 17 167
2020 :; o~ 308

S um ma i -v  1961) 37 7  9. 0 126* * ~~— _ _ _

**ol above l9~~) 50 7 21.0 -430 2 .9
A c t i v i — 2 0 ’ ) ) )  1, I s ) )  39. 0 1. 112 20 .9
t i es 202 ))  2 , 3140 ( 12 . 2 1, 98:3 -1-I . 1

E x i s t i ng developed land : Land programmed for development before 1980.
The area ( I t  water surface project ed to sa t i s fy  needs tor  boating and water
sk i ing  wi l l  provide the  small  a m o u n t  ( I f  water  surface needed for swimming.

• Land for park ing  includes tha t n eeded or al l  parking ex c-ept b oating, water
skiing and camping  which is included in land need ed for the ac t i v i t y .

- Total needs cannot be ai -c-ura t e ly obtained by subtract ing to ta l  supply from
total demand because surpluses I t facil i t ies in one ac t iv i t y  cannot be used
to offset a need in another.

~ I n dic a tes surp luses .
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i W it  so

PW ~) I-3 - H - I )  \ 1- : I-~D l”OR GRAND nAPIDS SI RAREA

Demand in Acres Supply in Acres -d in Ac-res
l)evel  — Water l) ey e l  — Water I)evel — Wat~ -r

oped Sw- — oped Sur— oped S u r —
A e t I v l t \  Vea t - Land face Land fac-c Land face

(1 , 000 ’s) A. B. ( 1 , 000’ s) (1. 000 ’s )
A. ’ B. ’t

S w i m —  1960 20 25 ‘‘-.14 * **  -

m i n g  1940 42 9
‘~000 76 : 9
2020 I I ) )

Boat ing 1960 29 7 . 0 5 11.1 24
and 19~ t ) 146 15 .6 7 0 5-1 4 . -I
\\ a te r  2000 123 30 .0  111 1-5 . 1)
Skiing 2 1) 20 191 -16 . 6 1 79 :5 . 5

Camping 1960 314 51 5
1940 156 54 51
2 ) ) t ) 0  34-i 239
2020 545 480

Picn i ck— 1960 125 209 ( 84)
lag 11)50 23% 118 (44)

2000 :-;sS 108
2020 IsO 303

Park ing  1960 52 :;5 1 1’
19s0 110 25 50
2000 19% 13%
2 ( ) 2 t )  299 239

S u m m a ry  1911)) 2~ 2 7 . )) - -

~f abo ~p I ) ) ~~0 607 1-5 . 14 1140 4 . 5
A ct ivi — 2000 1 . 1 21 30. 0 (130 18 . 11

t ies  2020 1. 7 7 !  -16 , 6 1, 2s :; :11 . 1

E x i s t i n g  developed land: **Land pi-ogranimed fo r deve lopmen t before 19~ O .
‘-“T h e  area of water sur face  projected to sa t is fy  need s for boating and walci-

sk i ing  will  provide the small  amount of water surface needed lot- s w i m m i n g.
* Land for parking includes  that  needed for  all parking except boating, \vat ei-

s k i i n g ,  and camp ing  wh ich  is included in land needed for the act ivi ty .
Total needs cannot he accura te ly  obtained h~- s ub t r ac t ing  total  supply from
total  demand because surpluses of faci l i t ies  in one a c t i v i t y  cannot be ise l
to ( I t l S l - t  :i need in :11110 he n - .

• l n d I ( - a t I - s  4 I l l i ) i U S e s  -

1 — 1 3 7 
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Table :17

PROJECTED N F:E 1) FOR Nt ~~THEAST SU J3AREA

Demand in Act-es Supply in Acres Need in Acres
l)cvel-  \ \at e i -  Deve l— Water Devel- Water
oped Sur - oped Sur- opcd Sur-

A c t i v i t y  Year Laud face Land face Land face
(1 , 000’s) A. t B. (1 , 000 ’s) (1, 000’s)

A. t B .~~
S~t i n i —  1960 14 0
m n~g 1941) 37 0 1:7

2000 149 69
2020 107 107

l a t i n g  19(10 26 3 , 8 1 1. 0 25 -1 .s
and 1980 (10 1-I . 1 0 0 59 13.4
\\‘a te t -  2000 111 27 . 0 110 26 .0
Ski ing  2( 120 173 i 2 , -i 172 -11. -I

Camping  19( 10 50 0 50
19-s O 1-10 0 140
2000 310 310
202 0 5:11 -1:-; I

P i c n i c k—  1960 115 1 110
ing  l Os t )  210 2 203

2000 :;5o s-I s
2020 525 .5 1w

P a r k i n g  1960 - 17 1
19s0 100 0 99
2000 17~ 177
2020 27 - I 273

Su m r n a x - v  l96() 25 14 5 . ~ 249~~ * -1 . -s
Ii  above 19~~0 5-1 7 14 . 4 538 13. 4

A c - t i v i — 2 1) 0 0  1, 01~ 27 . 0 1. 009 26 .0
2 ) 1 20 1 , 6 10 - i 2 . 4 1, 601 4 1 . -I

E x i s t i ng developed land ; **Land programmed for development before 1980.
“‘‘l’he area of wat ei -  surface projected to satisfy needs for boating and water

ski ing wil l  provide the small amoun t of water surface needed for swimming.
Land for parking includes that needed for all parking except boating, water
ski i n g and camping ~~ ich is included in land needed for the act ivi ty .

- Total needs cannot be accurately obtained by subtracting tot al supply from
total demand I H - ( - a u s ( -  surpluses of facilities in one activity cannot be used
I I I  ( d i s c )  a need in a n o t h er

J— 138
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Table 43

E s t l I l la t e s  of U l t i m a t e  Vis i ta t ion and
A~~ -ra g&- Annua l  Equiva len t  Benef i t s

(Based on Eight  A c t i v i t ie s  Used in This Study )

J ackson Subarea

Average Annual
Recr ea t ic ln  Heci- eat ion Day s Equi~ - a I L - n t

~-\ rca Ulti ma te Benefi t s

:~ a I s ( i ~~ t I 1 , -  Ct- ee L 2 , 275 , 000 ~ 1 , 650 , 000
II, : icc- t j oo 

— 
51. 000 37 , 000

L I t ~ .I 2 , 32 14 , 000 ~S 1 , 1487 , 00( 1

Table -1-I

I : t l I f l a t e S  of U l t i m a t e  V i s i t a t i o n  and
.\ V - I : l ~~ I - A n n u a l  E quival ent  UI ) iCt i t S

I S!~~~ - (  i l l  I i ’ ) A c t i v i i i e s  Used in This  S’ u d v t

L a n s i n g  Subarea

A ~ei -age Annual
I 4I - cl’ cauvI i  llec’real ion Days E qu i ‘a 1en~

SI I )  m a t  t ’ I3enel i t s

I ) -: i i  ~~1I~~ ’ I~ 0) 0  (519 . 000
1’ i’t  a l sO 1 , 2 11 , 000 s77 , 000

Nam e - I ’  - (  i 9 )~ . 000 l~12 , ((0( 1
I s . I - - - I o g  \ a I II -- , I’ S I - : L - I ’ , , -  21 ) ) , 000 153 , 000
T h I4 ) ,  1 1 1 1 1 /C ~‘ lC I l (  I’U I I . 1 4 1 1 4 000 2S1 , 000

5 . 2 Ui , ( n f l )  S2 . 1452 , 000



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~ T~~ - “~~~~

Table 45

l- ’ st i mat e s  of U l t i m a t e  Visu al I l l  and
A \ ‘ e I- age  A n n u a l  l-; iu i v a l e n t  I S - n e  [i t s

(Based on Fight Ac -t ivi  t i es  Used n t h i s  Sl ud  I

-, \ I ’ s !. Central  Subarea

Average A n n u a l
11 ccrca 1 i on F I -creation Days F I u i  a l  ( n t
A l -ca U l l i m a t e  [ I f l ( h l

Pi l i r l e  Creek  912 , 000
Duck C reek 74( 1 , 000 5-1 2 , 000
Fish C reek 1, 139 , 000 ~ 11 , 000
lonia 153 , 000 111 , 000
N cwavgo 114 ;H 000 12 14 , 1( 10
Yankee Springs 190 , 000 1 :~~, ( 111 1

Pub l ic  A C I - e s s  on l ak e s  92 , 000 147

Total :; , - 1 17 . 000 S2  , -l~~1 , nno

Table 46

Est imates  of U l t i m a t e  V i s i t a t i o n  and
Average A n n u a l  E q u i v a l e n t  Ben e f it s

(Based on Eight  Ac t  I v i i  i c -~ Used in This S tU dv I

Gran d Rap ids Sub area

,-\~ I- 1 a~~S ( -  A o n 1 , s
I(eI~ r eat ion  ~-\ I ( a  F I ’  r e a t i l )n  I )a vs E qui y ak - n i

_______________ 
U l t i m a t e  lI l n I - t i l s

Sand Creek I , 2O~
( , 000 ~ ~77 . ( ( l i l l

Rogue R i v e r  1 , 14143, 00 )) 1. 2 1 1. 1 4 ) - l I
Grand Rapids Valley

Preserve  s75 , ((00 1455 , 000
l l o f fm a s te i -  Sta te  Par k 31414 , 000 1 1 ) 1  - I I I  ( ( I

Public Access on l , u l ~(’s 
- 

92 , ~~~~ — L’C I I  I I I

Total -i , I I ]  , O U t )  -~~~ , 2 tu (  - UI  I~~I

- 1 — 1  ( 9

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



Table -17

E s t i m a t e s  of Ul t imate  Visit ation and
Ave i-age Annual  Equivalent Benefits

Northeast  Subarea

Average Annual
l~ecreation Recreation Days Equivalent
Area Ult im ate  Benefits _______

Fear ( i -eeL 13( 1 , 000 $ 331, 000
Lookingglass —Grub

Creek 1, 107 , 000 803 , 000
Publ ic  A( ecss ~~ Lakes ~~~ 000 33 , 000

Total 1, 609 , 000 $1, 167 , 000

-J —1 - -‘ ( I

_ _ _ _ _ _  _ _ _  _ _ _ _  _ _ _ _ _  ~~~~~~~~~~- - - - - - - - - - - - -_ _
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Table -N

Us ; Ia n iales  ( I f  Av e  I’ S I 5  A ( S I  I l l ~ I
l Ij i l i \ a l e I i i  Cos ts fur  t I l l  P n’~~I I  I - I l

Sa ndstone Creek Hec i-cat ion A I l S I  S i : - ‘:2

- - I t  (
‘II -C A \ C I ;  ‘ , , I 1 1 1)I - ]  l ; I J I I I V i l I  ~~

In Ic i e s :t S I  I d  , I - - 1 I  -/5! OIl

Il’I l t I S i  C - s~ ( 5  I , - - )  — 14 1U~ - 
25 1 ,

(~- 5-i ) I I  I I I t L I i &  1 ’ ( (  I ’ ,,’fll( I I t S

( l I s ~~i I ’ I ’ I \ l i- d  ($r , ; , ( 1)1) )  i’~~ (
, 

‘lii))

I I I  - ( ‘ \ - l  .113 - I I :  IL l I ( Ij I  II 5 ) 1 ( 1 1 1

l is t  (‘( I l l  W Ill A n 1 I I I I I S a ! I I I n  C -  Is C~ 11 ~~~, U 1 i i I

)
~ 
1( I C l ( I I  Ill W I  S I  I l l  I I I I  I I I ’  -

I n i t i a l  ( ‘ ‘ s ; i s  ( 5 5 , - . 1)1 14) v i s i t s )  
- - — 

222~ O W l

( I  I I~~ ( If  f t  l I l t  in ( ’ l t I l I e n t S

( I 1 S I ’ ! Il i tc d  (1 , 55~9 , 140 0 v i s i t s)

‘1 1 1 5 1 , \ \ I ’ I ’ s l I ~~- A n n u a l  l3 j u i v a l e n t

() p ( - l -at  i L l  and S l S l l l l t C ) l 5 l I l ( e cos t s  
- 

I , ’ - 1 ) 0 1 1

M l ; - - !  I S C p l:l(’c!ll C

I n I t I a l  ( I — i t s  ( i l , ~- 0 , 000) 33 , 143;)

CI I ~ is  of f u t u i - c SI - l l - I 0 ( - O I S

(l L’- I’ I I I I i 1 I - s i ( ~~ 9 , :17-1 , 000) 2 2 ~~~

sil  A \ ( ‘  I 51 51 - .\ WI I I ‘u  i~ sl l ’ l l t

J~~
(’
~
)lti(’( fl1 (’I1t (~ - l 

- ~~~~ (1 14 1)

Land (‘o - s l s  (~~1 , 2 T 0 , 00 0) 
-— 

- 000 
-

J ) 1 ’ \ I - l I I  I I I ’  III of li - s Cs’ VI I!’

C l - I s (r ~~1
, ~~~~~8 , 000) 

- -  - 
337 , 000

1 1 , 1 5 1  \ \ ( I - 51i - r p ‘\ I i l t I a l  l I j I i \ ’ S ) l O f l t  C o s t — s  ~7 1~~2 11 , 00O

~J — l  51



Table 49

I- s t i i i  I S ) )  YC~ (If Ave rage Aniiua I
F (j l i i v S I l c I ) t  Costs  for the T’J -u l )OS Cd

Doan Creek Recreation Area Site 59

U I , l l : , ’ S I t S  oi l ,  Av cragc~ A iin ua 1 JC~p ovsL1cn i s

111 1( 1  ( : 5  50151 A j I l l  ‘i ’~ I Z SI I i  ( I f l

I n i t i a l  (‘~~s) ($ t  , s O- I , 000) $ 89 , 000

CII:: 1 of lut  nrc  Inc i- c w e nt  s
(I i:~eOUl1t ed ($s , 3-114 , 000)

1 1) 1511 ~-\ Vci’ :ss ;t - A I n l u a l  1 ‘ ( j I l l  ~- s i l en t

l i s l e -  c1 ’si 5 ) 11 ) 1 A m o r t i  /5111011 (‘(I SI S $ 159 , 000

I 1511 j I  1)1  5 (11(1 ~1I : t i  at i - l i an ce

I n i t i a l  ( o st s  (291 , 000 visi ts) 73 , OOp_ _

(S’s (  (If  f u t u l ’ c  i I i C ’ r e ] l l C ’ f l t S

d i s ( - I I u S I t C ’ d (592 , 000 visi ts) ~~~~~~~~~
1(IU1 I A v ( - r s l 1~( - A n n u a l  E q u i v a l e n t

ft 1 51 11 D I I  and SI a i n t ( - n a I l e e  costs  134 , 000

M aj  or l -~ep ISIceI1i  015 1

I n i t i a l  Cos ts  (~~1, 804 , 000) 1~iLpQQ

C l I S t s  of In t o i- c i l l( ’i’eni (‘Ii ts
d isc I  I 1 I i I ( ( ’ 5 i ( ~ 13 , 546 , 000) 

_ _ ~~~~~~~~~~

Total  _-\ V e l ’ a ;3 -  A n i s u : t l  l ’ q u i v a l e n t

I~(’ l ) 1SI ( ’ - nlC ’I1t C l ’ S - i s  23 , 000

I ti 11( 1 ( I l l - i  Is ~~~~~ 000)

I ) - V I  loplIl (- i l l  of I ~eScr ~‘oi 1’

c - ’’- ; t s  141 , 00- 1 , 000)

‘l ut a l A ‘- ( ‘ ( S I l S ’  A I S I I U a 1  E q u i v a l e n t  Cos t s

J- l  52

‘ 7

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

-- - -

~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --- - -

~~~~-



Table 50

I-i s Ii mflIeS of Avc 1’a~ s,e AIn lu s s i
E qusv a l cnt  Costs for t he  Pill 1) 1 1: 1 -3

Portland Recreation Area SitQ Si

l’~l e i i e i s t i1 Co~ 1s AV O VII 5C Anollal F q I l i \ s L l e l I I I S

l I l t  el - cs I 51 ) 1( 1 A I I IOrLI  vs i t  ion

l i i i ) i ~il Cost (82 , 437 , 000) $ 120 , 000

(‘ost of f u t u r e  l flc -rel -nc )- O s
( l i s ( ’Ol, I n t c ( l  (85 , 189 , 000) 

- 
102 , 000 

-

Total  A\Cca 14e  Annual  E qu iva l en t

I n t e l - s - st 5(0( 1 Amoi -t i  ~a t ion  Costs $ 222 , 000 _ _

( ) 1 , s - i ’ a l ion  sl i lCi  i \ J s t i n t e n s u i c e  
-

I n i t i a l  (‘ l I St s  (356 , 000 visits )

Cos t I i i  lot ore in c r e m e n t s
di scouolc-d (7 145, 000 visits) 79 , 000

To ta l  Mci-age Ansma l  F(lui\’aIctl t

Opera)  ion and S ls I i nt c ’ n a n e e  cos t s  1) 5 , 001)

~- 1aj or Lcp lac - I l n ’ I I t

I n i t i a l  Costs  ~~~ -t :I 7 , 000) iJ2_poo
Costs C)f fu t u r e  i ncr e m en t s
( l iS Co Tj I lk -d  ($5 , I s9 , 000) 14 , 000

Tota l  A V ( ’ l 5 1 4 3 ’  Al ilillal l- q I? i \ - al ell t

F I - 1 I J : I l ’ ( ’ o l ( - I I t  (‘ I ,5 ) ~~ : 31, 000

I~5lI1 (1 (‘ I ‘- 5 )  ( 5 ~ l 5 2 3  ~~~~ -

I ) ’ v c l o p I l I s - I I t  ‘I f  lS - ’s- ~ -r v o k-

C 11 , SU- i (82 , 1)39 , 000) 101 ,000

I ’  t i l l -\ \ e I ’age  A I I I I I I S 1 1  E qu i v a l e n t  Costs $~ ~~~~~ 000

J - 153 

. - - -- - .
. - - - - - . 
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Table 51

S 1011:11 es (I f Ave 1-age Annual
1 ( j I l l  \ : l l ( ’ I 1t  (‘us 1 ;  for the Proposed

No Name Cr eek Rec reation Area Site 180

1 - l e , I l e n t ’ - of ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I n t c i ’ esl ~n(l A n s u ’t i S - S I t  l O l l

i n i t i a l  ( o : st  ($1 , 35’s , 000) S 7 7 1~~~
(‘ l i s t  of 1 1 ) 1 ( 1 c c  i l l  (‘l’ CIIICIIIS

( 1i;S ul )) l t ( ’ ,i (82 , 10-1 , 000) - 4 1 , 000

I o i : i l  Ave i’ ;s~3 -\ l . l l l I~~I i- : q I I i v : 1 l ( - n t  -

In t e r est 5(11( 1 .-\ i iiU i ’l  15:11 iofl Cost s  $ ,~~°

() j l - - I ’S I l i I 1 j S  aa ( l  S 1 ; - i n t e l l a l l c u

1 1 1 1 1 1 1  ( os t s  (2  13 , 000 visits) 61 , 000

( I l / I  ( I f  f u t u i - c 1111,’ I c l l l cl lt S

( t i S c U l l ’ I ( (  - 1 ( ::- 1 , 000 vis i ts ) 36 , 000

115 ii  A v e l ’ : s s ; i ’  A I l o l a l  I - q u i  v;11( luI

( ) p c r s l t i o ; I  5 1 ) 1 . 1  S l ; I i n t l - I ; I I I U e  i ’osts

~l aJcIr I t ( I I l S l C (  1111 ’S )

I n i t i a l  (‘ osis 14~l , 3;, 5 , ( 100 ) 11,000_____

(3 ’ : ;I s  of t o t t i r t  i la’l e o a - l l t S
( I i  5 ( ( I t l l i t C l (~~2 , 104 , 000) ~, 000

1 1 1 1 5 ( 1  ; \ V l ; l ’ W  A S s - l u S h  E q u i v a l en t

I I )  ( ‘ ossk ;

i~ t j ~ l C’ I _ - I s  (8500 , 000) 15~ 000

1) 1 \ I 1 ( I j S I I  I l l  I I , )  I 7 - s :  ‘I C l  I i

(‘I e-; Is (s);t)u , I ) ) ) 1

‘I ot:ll A v e l ’ l I l e j \ ? 111511 l ’ qu i \ ; I l e l l t  C , , s s i s  ~ 277~ 000

J-13-1 --

_ _ _ _  -~~~~~ - -_~~~- - - -~~~~ — ~~~~~~~~~ -~~~~ - - - - - - - -_ - - -~~~~~~~~~~~~~~
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Table 52

Estimates of Avel -sIge A n n u a l
Equiva len t  Costs for tile Proposed

Lansing Valley Preserve Recreation Area

l cn I ( ots  Cost s AvCi 1~~(’ Ai -mU5-d 1-31l l i v ; l 1 c lt

Intci’es t and Ani ui - t i  zat ion

I n i t i a l  Cost ($165,000) $ ~,0OO

Cost - of f u t ur e  Increments
( l i St ’Ol l I l t  ~‘d ($966 , 000) 18 , 000 

-

Total Ave 1- age AlSI lua l  1-: qu i\ -f l lent

lIlt erest and A m o r t i z a t i o n  Costs - 
$ 26 , 000

(( is-ra t ion and S l a i l l t c n a n c c

init ial CO St S  (37 , 000 visits )

Cos t (I f fut u i - c i n cr e m e n t s
d i scounted  (210 , 000 visits) 22 , 000

‘l ot al Average Annual  I :quivs i lent

Op era t ion  011( 1 i \ T l t i t l I e I l a n C e  (‘(15(5 ~31 , 0OO

~lajo i- 1- 1 ’ -p laeeni  ( ‘ I l l

I n i t i a l  (‘o s-s t s  ($165 , 000 ) 1, 000

Costs ( I f  f l l t l l I ’ (’ i I 1 C 1 e l l l C f l  Is
c l i s e ou l lt e d  ($966 , 000) 3 , 000

Total  A ~-cra ge An 011511 l -q11 i va lent

l{ep l acem c - I I t  ( o s t  s 
— 

4 , 000

15111(1 (11:515 ($125 ,000) 000

I ) ’ ve lupnl  - - I I I  of 1-U sc i-v o i r
( 1  I S )

Tot a l  A v - I S l g ’ ,- \ I s n u a l  I ’ q u i v a l e n t  Cost s  $ 147, 0( 0)

J- 1 !‘145

— 5” — 
~~ .-

- —-  --



Table 53

ESt il)lSllcS of Average  A n n u a l
I Iju tvSIh- t Costs ;  fw th e  P i o  j I l l :  ( ( I

Pi -air ic Creek Recreation Area Site -12

I I ’ W c l I t  S I I ~~~~ I I , 3 .  I\\0 5lgC \l l~ 1 I I1 l -Sj 0 v:11eI I~

I I I !, ’  I t -  1 S I l l  I A IH I I S I  1.: I

I n i t i a l  s ’ , ’ , :t  ~S_ 1 , 1~~~~. I , O 0 O )  ~~__ 107~ OO0

(‘1 S t  II I  15 I j i e  i I l (I ( I I I I I j ) S

( l I i - - y I  1 1 1 1 1)  ( ‘ I I  (~~ 
I , : 11 3 , ( 0 0 ))  

- 
514 , 000 

-

1 1 1 ) 5)) l\Vcl’;ts~~ ’ _- \ 1 1 1 ! I I S I I  I 3IJ1 C :110111

I n t c i - est  :11511 , \ I - - s ’ i l : - a t i o n  (‘ 1 1 - 51 5 S 195 , 00 ))

i a t  I l l  5 1 1 5 )  5 1 : - i  : 1 ’  5111cc -

I n i t i a l  (‘ ‘ : t S  (50 2 , l O l l  v i s i t s )  , - 
714, 0 ) 0 )

(‘ I I -  ( I f  f u tu i ’ - l I l t  I ’ - l l I c I l t  5-

( l I S ( I I I I I : h ’ i l  (0 10 , 0 ) 0 )  visi ts )  5 , 000

‘101:1 1 .- \ \ t - r;:gc - \ ! l I l : l : I l  I l J I I I I .’ i t l I l l t

O ia -r at  ion and ~I l ; l i l t ( ’ l u t l l c ( ’  ( ‘ ( I — S  t i-i 139 , 000 
- -

IU SI l I ’  I 1e l d5 ( c (‘III O I l)

11:1 ) i s~l (‘us ) ; ;  (82 , 153 , 000) i3~ 000

(‘o:- t s ( f  f u t u r e  I I 1 - ( - l I n - I I I s

( l i s e o s l n t e d  ( $ 1 , : 1 - I S , ( ( 0 0)  
- 

I , 000 
-

11 ,15(1 -\ verslgc A n n u a l  1JI 1I i ~ ’ O l e I I t

I iCp l S t ( ( f l I C f l t C-~~ ; - :  21  ,_ 000 _

1 5 :  (Ss-~t s  ($ 142 5, ( 10 ) ) )  , 1 , 000 
-

I h - v e l o p m e l i t  I I  f l ( S 1 ’ ) ’ \  I , 1 1 -

(‘I I , 1 5  ($3 , 400 , ( 1414 ) 
- 265, 000

1 1 1 1 : 1 )  ‘\ \ cl ’ 5I5 1 A - 1:11511 1 I j I I I \ 5  l I l t  Cosas ~ 1435 , 000

J —l 5( 1 

-- -~ ——~-~~~~~~~ -.~~— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Table 54

Es t ima tes  of Average A n n u a l
E q u i v a l e n t  Costs for the Proposed

Duck Creek Recreation Area Site 25

El ei1~i- nti-i of (‘ usC; Aw i- sIgi - A n h i l i a l  l-S j u k - al ( - i l l ’ :

In ter es t  aIl(l A l i l o it i  za t ion

I n i t i a l  Cost ($1 , 988 , 000)

Cost of f I I tu I - e  I n c r e m e n t s
(li ScOunteil ($3 , 306 , 000) 6~ ,~~O0

‘fotal  A~- ci-agc A n nu a l  1- q u i  ~‘aI ent

Int erest and A n ort I za lion Costs ~~~~j 63, 000~~

Operat ion and ~\ l n i I l t e l 1 a n c c

I n i t i a l  (‘ l I s t s  (287 , 000 visits)

Cos t of ft l t i l l - e  inc  ren’len t  S
d i s c o u n t e d  (459 , 000 visits ) ~~~ 000

Total Aver age Annual  l- qu iva ien t

Opera) 1011 and ~1 :14 n t c oan e e  COS Is 120 , 000

lId i (J 0 ~ flepi acern ~n t

In i t i a l  ( ui - it s ($1 , 988 , 000) ,,j~ ,OOO

Co st s  (If ft l t u r (  i n c r e me n t s

d i s c o u n te d  ($3 , 306 , 000)

‘J ot - i l  A ~‘ei’ a gI - A n n u a l  1-~qiI v a l en t

Rcp l a c en i e n t  Cost s  23 , 000

Land Costs ($500 , 000) 23 , 000 
-

Devel  1) 1) 111 en t o f  Jh -se r  “u s I-
(‘II: t S  ($2 , 961 , 000) 14(1 , 000

Total  A v e r a g I -  A n n u a l  l - I j - l i v a l I - l l  (‘ O S I s  S 477 , 000

, J— 1 37
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Table 55

Est imate s  of Average Annual
E q u i v a l e n t  Costs fur the Proposed

Fish Creek Recreat ion Area Site 47 A

]- , I e l l e ’ l l t s  o f (‘ui - i5 Averag~~Ap n u u l l - j ~ jy a 1cnts

ln te i - est 511 (11 Amorli i,at 10(1

l I l i t  ia! (‘i ’st ($2 , 281, 000 ) ~~~~~~~ooo
(‘ost of fol io -c lo t -cements
(l i Sc000tC( i  ($6 , 308 , 000) 124 , 000

‘lot s i l  Ave I - age Annu a l  J-: qu i val c l i t

i f l I (  rest 51(1(1 A i n or t i z a t  ion (‘us Is $ 236 , 000

l~ 11 h I l l  5111( 1 \1: i  i nt e n a n e e

1 : 1 4  i~t l ( ‘ l I s t s  (40 , 000 visits) 85~,p00

(‘ I l - s t  l I f  f u t u r e  i I1(leIllCIl t S

( I i S C o l I : t l 5 d  (5 19 .000 viSi ts) 85 , 000

‘I’Ot :Il A~~ei’ s l g ( -  A I l l l ; l : I 1  I- ’ q l l i v a h - l I l

()pcrs i t i on  and \ I ; I  i I l t e l ’ H l l l C c  cos ts  170 , 000

\C14I1 I ’  l lep ls c emen t

I n ) )  i s t l  (‘osts (82 , 281 , 000) 16 , 000

(‘I ‘ - : )~~ of fu lu i -c ’  in c r e m c -n  I s—
cli SC0LIF1 t Cd ($6 , 308 , 000) 17 , 000

Total A v i - I ’ ; l 5 3 -  A n n u a l  E q l l i v a  l e n t

I I I  ‘I ) I a ( ’ c l l l ( - I l  t (‘os t s  33, 000

Land (‘ I S I S  ($750 , 000) 37 , 000

I ) e v e l o j n I l e I l I  I l l  I 1 l s( 1l v u 1 i~

(11,1(5 ($5 , 130, 000) 252 , 000

Total ,-\ ‘ ( - r : l g l  - A (1011511 J - q111  ~‘aI ( I1 t  Costs $ 72~~, 000

J — 1 5 8

- - - 

---- — — - - -- - --- — - --- -~~~~--- -- ------ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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l’able 56

1 5 1  i I l l S j t - S  l I f  -‘(\‘(J’:e V ,-\IIIl uaI
1 i J L I i  \‘ , t l c nt  Cost s  foj  t i l t ’  Il 1 1 1 ) 5 1 - e d

Grand Rapids Va l l ey  Preserve Recreation ~\reS

~~1~’i~~~14 ’ o~~C1I5ts A - l o I s :  1’ AI1I1II : I i ] - n v I I s l ) ( - n 7 ,

I l l i c l e S t  5 , 111 A 1 1 1 1 1 1 14 - s t  lou

111 1) 1: :!  ~~~ 1 ;-)  (81 , 1)5- I , (10 0) S 51, 0( 141 
-

C I ’s t  ‘I  f I I I I 1 I - t -  l n v I ’ c n l c - ( l t S

( l i S c l l l l l i I c ( i  ( 814 , 20: 1, 000) 122 _, ( ( 0)

1 1 1 1:11  A v ( - s - ; ; g l  - \nIIoS(I 1 11411 vs k - n i

11110 rest and -\ml i l - I  I sa t  iou (‘ I -  - Is I I
~~ 

( ( ( 10

( ( I I I  - I - a g I l l !  ~l ;  s I S in  I:  I I ‘11511cc 
-

I I I  5 5 )  ( ‘0515 ( 1 7 7 , 000 VisitS ( 
— 

14 , 0 1 0 1  
—

(‘ 1 1 5 5 ) h f  111) 010 i o c r en l c l Os
d i S O u t I I l l e s l  ( 149 - 1, 001 v i s i t s )  75 , 000 

-

I - 1 : 1 5 0  ,\  S I  Sal 1 1) 5 1  v a i l - I l l

1 ) ‘ :5 11111  S Ill ~ I 51i l C - I l ; l l ! , - 1 - i-o s - i t s  i i7 !~OO0 
-

1 ) 1 1 5 -illsccnl 1 ( 1 1

I I  1 1 1 : 1 1  (“- I :- (81 , 1(5 1 , ) H ) o~ ~,(00 )  
-

t 1lt1( ~’~’ J I) ( I’ s ’ S I I I  I l l S

dl S C I  ‘ a l - I - - I  (s ~14 , 2 ( 1:1 , 000  1 7 , 1 ) 1 0 1  
-

h - s I  I A \ - c l - : l s g -  : \ I I I ; : : I  l r l n i \  a l l  1 s t

i t  (“ - s t S  
- - -

I s  11(1 (‘ Ii )
~~ (Sf100 , 000)

I 0 - \ ( - l l I I l I ,  I t  of l S - s , - r \ I I i r
( ‘ I I ,

1 ) 5 . 1  I 
- \ I1IIII:II I - O l I i v a l I ’ I l t  ( 5 5 ) 5  

- 34-1 , 000

.1 1 .19



Table 37

14- t i m s i t e s  of Avei’ :Igl- Annua l
1’. ( 1 I l I ~

- 5 l i ( ’ I I t  (‘(I SI S ;  for t l u t -  Pi’oj)osed

Sand CreeL Recreation Are a Site 74

l’ l ( ’) 11(Sl IS of ( ‘ 1151. 5 A v c i s l s ( ’  A o n ) s a l  i-S ilo ‘~-
~i i0s

1! t t  I t S )  511(1  ,-\ 1 1 1 1 1 : )  S t i l l S

I ll it I~~1 (‘ost ( S 2 , 403 , 000) $ 118~ Oo0

(5 I t  o f  l i l t  tn - c ] l ! c r e l l l e l h t s
o 0 s c ’~~~i a l t - 3  (83 , 414 , 000) • iO6 , 000

I ’ 14) 1 - \ V e l ’ : h i :t - ,- I I 1 H S S ( l  l ( i 1 I l  c a l cu l I

1511 , ’ 5051 S I I ’ 5 i  A 5 : I l i - 1 4 s a t ) l blI (5~~t s- : _~;_ _ _ _ _(~~0 
-

a

() )Ie I - .) 5 - si  ~u’d Sin

l s i t i : t l  (‘ l I S t S  (3:141,000 visits ) 85 , 000

( 5 -  t (If f isui- t - j l i c i ’ e I l l ( - l , 1 4-i

di S C I I S  I I I  - I ( ‘  ‘ 0 , 000 vis i ts ) 90 , 000

1 1 1 1 5 1  ,- \ \ e l ’ 5 ) l  A l l f l ’ - : i l  1’ ( i l l i v a i c l I t

( ( ) c-I - g ( t j  I ’ S  5(111 S i n i n ~~ :altcc (‘(5(5 175 , 000

5 : 5 ) 1 1 1-  1 5 111:101 Ill’ ~I.

110101 1 C ’ s t s  (S2 , -l05 , W ) 0)  J 7 ,000

(‘115 :1- - iS 1 1 1 1 0 5 - i li l t - I ’ e n lc - n  t s

( l i S - ( U l I I &  I I  ( S I , - 1 1 - 4 , 1 )1 0 )  15~ O0O

I 11511 A ( 1 5 : 1  : 1 1 -  5 5 : 5 1  1 ‘~ u : t l t ’ i i t

I l l - p l:a- k - l l u  (5 1:5;

1 : 1 : 1 1  ( 1 1 5 5 1 : :  ( $ 7 31 ) , ( ( 0 0 )  37 , 000

I I , \ ~ i 5 I I I I ’ I I I  III l~~I . 0 I ’ V O I i ’

(‘ I I  I S  ( S I , 107 , 1100) ,~~ 
2 )) 2 , qpp_

1 14 : 1 1 ~\ ‘- -
~ : :~:1 - _ ‘ l c I I,l sI  1’ Ii( livSIIe fl I (‘‘‘ , t s  S ;70 , 00()

-1-1 60 - -

---4 
~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ -- - --~~~

__________



Table 58 
-

1-:s L i males of Ave i’:tg - A n i lu s t  I
I- qti i  valen i. Costs foi’ t he  PJ u l l (  1 : 1 1 - C l

Rogue River Recreation Area Site 19 A

I - 14- i i i c ’nj ss  (11 (‘11 515 A v cy g I t l  A l l l l i I : I l  i I J IIICS 11 1( 15

h i t  cres I sI t - i  .5 1 1 1 1 1 1 - C  v a t  ion

I n i t i a l  (‘ 1h ;( (81 , 930 , 000) 
- S 

— - 
93 , 000 

-

Cos t of F o t u u - t -  ] I1c’ l ’ e n l e l lt s

di S e ( I l j I l t ( - I 1  ($s , 694 , 000) 1 71 , (( 00

‘l u t a l  A\ ’cra~sc ; \ I f l l ’ l : I l  I . ( I l I i \ - a l c ’ ( l t

I n te rest  an d :\ lll o r t i z a t i O n  (‘o.~ts 8 2 1414, 00 ) )  
-

O p o r a t i l l l l , a l - Id 51: ’ n s - l l an t - c

l i i i )  01 1 ( ‘ 1 1 : 5 1 5  (2514 , 000 v i s i t s )  72 , 0( 0)

(51S t 1 I f  f t i t  t I r e  i ( l O r e  111 ( - I l l s

d i s e u l i l - t ( ’ d  (1 , 553 , 000 visits) I IS , 0 0 ) )

Total Av -t ’a ~~e ;\~~s;; ::~l l- ’ q u i v : t t ~ -n )

11115 and ‘ I 1 4 s : k ~~ i i i~~c c-c,sts 2 15 , 1) 00

51 : I ) o r  14’ ‘ l l l S ( ’ l ’ i l l (  a t

I n i t i a l  (‘ I r - (  s (81 , 1)50 , 1(0 0) i: , 000

(51515 (If 101511- in e r c o i c u i t s
( l I S c I  ‘ S I S I C C I  (85 , 1111- I , (0)01 2- 1 , 000

‘J’o t a l  A ver ; lge :511 ! I S : ( I  I c j u i v a l e n f

1 - I I I S ( - ( - I n c - : s t  ( I ) 5  37 , 000

1 - - I l l )  ( ‘ I ’ s - I S  (81 , 000 , 000) -10 , 00 ))

1 1 4 \ t l l I i I I I ( I l I  I - I  14es : ( - I - v o i r

C11541 :- (85 , 1) ) ) ) ) , 00))  2 1 0 , 000

1 1 1 1 5 1 1  .-\ V( I 5)ge  - \ l - : I n 1  1 1 4 t I i v a l e I l )  ( 5 1 : 1 5  S~~~~ l5 , 000

— 1) 1 1

-----~~----- -- ~~~~
—-- - ‘ ----—- ~~~~~~~~~ ~---—--



‘l’able 59

1 5 : 1 1  I l l S i t e s  I I I  :5 \ e I ’ n g c  A 11) 105 )
1:1 1 1 \ 5 ( 11 , 111 Costs  for th e  Pr o I i1, lSt ’( 1

Rear Creek Recreation Area Site 109

L L ’ l l I o I l k  (II ( ‘ ‘s t  A vci - : ( S 0 A I 1 I I I I i l’5 SII\SiIc Il Is

I ( ‘ 51  5 1 1 i  A 5 ( 1 1 1  i i ;  ,—~~I 111111

i n i t i a l  (‘ 1 : 5 1  (5 1 , 519 , Ott O) S 65 , 000
(‘ 1 1 5 1  of b I l l I e  I l i c I ’ ( - l I l e l l t s
( l I S c I - - ! I S i t ( - j  (81 , 975 , 000)  39 , 0)01

1 1 1 1 4 1 1  :\ \- c 1 5 1 5 1 ’ A l l  1 1 5 5 5 5 1  1-: q ii  i ca l en )

I n t e r e s t  1(11(1 A I 1 I I : I i ; ’ 5 1  I I I  (‘1-5:15 104 , 000

~~ ; I- .’ 1 5 1 1 1 i I 1 1  51111 S J a I i  1- 115 1 ( 1

1 10 1 151 1 ( S I s I S  (191 , 000 vis i t s)  1-8 , 000 
—

( 5 1 5 . 1  of f i i l u l ’1 - i I l c l ’ t - n l c l l t s
d i s e ou s~t cd  ( 2 0 - i , 000 visits ) 

- - - - 
27 , ( 0 ) 0 

-

I 5 5 )  A \ t - r s I g c  Ai ; ~~s ss i l  1- ’ qu ’i \ a l e n t

O I .I J 5 I I i ( I I 1  and - 1 4 l l I l I t l s n i ( - ( -  ~‘ c ’~~t~ 1~ ffl~0,)

‘F t h ) , l : , r ( - l ) S - I i

10 1 11411 ( “ s t s  (8 1 , 319 , 000) 
- 

9,000
(‘ l I ’ ( 5  (If 1I O t I h ’ o l t l c l ’ ( ’ ) I l ( ’ I lts
dss~-oii ~- t -  1 (51 ,975 ,141w) 

- -
~~ 

- - 
5~ 00( 1

1 1 1 1 5 1 1  A \ l I ’ : 5 :e - \ I l l ’ l l a l  I c J l I i v a I t - 1 1 1

I I I  i ( 1 5 1 c ( ’ l 1 I c l I )  ( ‘ s I t S  14 , 000

I S I S ) (‘
~‘s - t s-: (5230 , 000) 12 , 00 )

I I - \ I - 1 1 I 1 1 1 1 1 1  I t  if 1 -ic -~( - r v l I i r
( 1  I 5 ( 813 ) ) , 00( 1) 

- - 
22 , 

~9_ 
-

1 1 ) 5 1  A~~i - r n t - ,-  A l l i s )  I ’ q I I i V S I I ( ’ f l t  ( “ ‘ : - t s  8 227 , 000

~J -162

_ _ _ _ _ _ _ _ _-



Table 60

i t  11 511 ~~5 of Ave l’51%e :5 anua l
E q i l i  val ( ‘ S I t  Cost s  for t h e  P1’c ) I l - l

1 .ook inggla s s  — Grub Creek Recreation Area Si tes  14-s &- 1-4 9

1- ’ l c n l c n t s  ( I f  C o s t s  AV ( 1T31 ’ A n T i I I S l l lj 1 5 \ ’ S1l i~ t S

Interest 5111 (1 :511110 1 v a t  iOn

I n i t s i l  ( ‘ 11s (52 , 3 O S , 000) S 123 , 000

(‘ 1151 of f u t u r e  lI ’I e O O I l l e I I I S

( l i S e o l u t I  -d (84 , 99 - ) , 000) 98 , 000

‘1 ( 114( 1 Ave t n  ~~t ’ A l l  s ’ i : : l  k qtl  V S 1 1 - f l )

Tnt  t’ 1 ( 5 : 1  and :5 i n o r t i z at  ion Costs  S 22 1, 0(Th

~~~~~~~~~ 
S I L l ’  111 511 ( 1  5 1 5 1 1 1 1 1 ) 1 1 5 1 1 ( 1 ’

T o i l Li l  C I l S t s  (369 , 000 visits) 92 , 000

C l - _ I  of f t i t u i ’ e i n ej - em en l s
d i s c I i l l l I e ; l  (73 S , 000 v i s i t s )  77 , 000

1 111 51 :\\ ( ‘ r s l e A n i l I n l l’:q U i \  5111111

( 1 ) 1  1 5 5  I 11111 and  S l s t )  5 5 1  c l O I l l s  1 co s t s  169 , 000 
-

S l a y I I ’  141 111 i I i  ‘ 1 0 1 ’  I t
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The U. S. Bureau of Sport Fisheries and Wildlife is pleased to
present a report on the Fish and Wildlife Resources of the Grand
Rive r Bam in, Michigan, to be included as Appe ndix “K” in the Grand
River Basin Comprehensive Water I~~sources Study . This report has
been prepared under the authority , and in accordanc e with the
provisions of the Fish and, Wildlife Coordination Act (148 Stat. 11.01
as amended; 16 U.S.C. 66i et seq.).

The report is designed to analyze the fish and, wildlife resource
problems in the Grand River Basin , and to furnish a plan for satis-
fying these resource problems which can be incorporated into a
multiple-purpose Basin plan for meeting all water and related land
resource demands expected in the near future.

This report was undertaken with the cooperation of the Michigan
Department of Conservation. The study ’s findings and projections
have been reviewed and generally concurred with by pertinent Divi-
sions of the Department of Conservation, as well as other Federal agen-
cies involved in the study. Numerous State and Federal agencies fur-
nished basic data. The cooperation of your Basin Planning Branch was
significant.

In 1960 , approximately J3~~,3~) 3 residents of the Basin were ariRlers .
However, because of the Basin ’ s inability to sustain finning demands
and the angler’s traditional use of out-cf-i:nsin facili t ies, only
about 1147,000 anglers, fisning 1.52 million days, used. Easin resources.
Approximately 1714,000 Basin residents hunted in 1)60, but similarly
to fishing, only 1147,000 hunters used Basin resources a total of 1.11-6
million days.

Gross demand. for sport fishing is projected to increase 32~ by I 60,
75% by 2000, and 120% by 2020 over the 1960 actual Eas~ r~ use. ~ i~~hing
opportunity to sustain an additional 1~3~i,OO) angler-days use will be
needed by 1980, 1,130, )Q~) by 2000, and 1,604 ,000 by 2320, over t~.nt
available in 1960.

The growth in hunter demand,, while slower than fisherman LicrnnnJ , is
projected to increase 23% by 2000 and ultimately increase 56~~ by
2020, when compared with the 1960 actual Basin use. A1tnoa~j i demands
for additional hunting opportunities are not projected for i~ 60,
111,000 man-days of additional opportunity will be needed. ty ~~~
By 2000, net hunter demands within the Basin are expected to require
facilities to sustain 141414,100 additional user days. Unfulfilled
demand will then increase to 1,008,000 hunter-days by 2020 .

Hunting and fishing opportunity through the Basin can be provided by
increasing the productic~ and utilization of existing resources and
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by developing new sources of ~pportunity. Increased utilization
of existing resources may be accomplished by improving water
quality (b y curbing all forms of pollution) ; by preventing degra-
dation of resources (unique or otherwise ) through unwarranted
dredging, filling, and. other habitat modification practices; by
providing or acquiring public access to some 6,300 acres of quality
fishing waters in the Basin; by continued progressive management
programs based on sound. biological principles supplied by research;
by providing equitable use of available public accessed lands and
waters through zoning ; by relaxation of overly restrictive regula-
tions such as the ban on hunting mourning doves ; and by proper
water resource planning to avoid possible loss of fish and wildlife
resources through ill-advised construction programs .

New Basin f ishing and. hunting opportunities may be developed. or
created by the introduction of promising species , such as the
Michigan Department of Conservation Fish Division ’ s Pacific salmon
pro~ ram; by opening additional hunting and. fishing areas to public
use through purchase , lease, or easement; and by constructing
various types and sizes of impoundments and. developing the assoc-
iated. project lands to meet fishing and hunting demand.

Fish and. wildlife development plans of all conservation entities
have been detailed for each of the five Basin subareas . Each sub-
area plan lists acreage and expected. usage of projected non-federal
fish and wildlife developments expected to be completed. pr ior to
1980 . Satisfying the remaining uni~ilfil1ed. demand is this study ’ s
responsibility. To this end., an array of reservoir sites nnd
associated land. areas , capable of best meeting the remaining net
hunting and fishing demand, have been identified in this report .
Subarea planning maps are provided to locate selected sites.

The annual amortized, costs for this fish and wildlife program are
estimated to total a minimum of $635 ,000 , with portions cost-shnr ~ d
ty non-federal interests.  Fish and wildlife benefits from the plan
could total at least $ 375, 000 annually by 1980. These programs will
i~e partially financed ‘by existing revenue sources, which include
Ita te hunting and fishing license funds , Federal Aid programs and
miscellaneous State revenue sources. ‘N2 1965 Anadromous Fish Act ,
the Land and Water Conservation Act , and the Pittman-Robertson and
Dingell-Jo~ nnon Restoration Funds could provide substantial sums for
funding near-future programs .

Geveral statutes have been established to allow cost-sharing and
lc~ g - t e rm  repayment plans for the State ’s share at Federal multi-
purpose projects. There are also a number of methods of providing
additional fIshing and hunting opportunities with little or no
cost to any resource oriented agency . All of the above me thods
are discussed in t h e  report .
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1. AT1TI L,, RITY

This IS a rc~-eort  on the f i sh  ar,d wlliiife resources anO the neo- -~n i’~ r
hunting and fi sh ing  opportunity in the N . ’and - iver Basin , chi~ :~n.
The report has been prepared unde r  the nothur i ty , ani in accor~~~ c°
with the provisions of’ the Fish an-i ~~iii1if. ~ .~ rcU : nticn Act (~~4 I te~Id , as ccaenn~-d; 16 U.S.C. 661 ~t- se~~. )

The Grand 1iv~ r Basin Study was uuthu~-ieed by a lu-nolut ion of th~
CN usniLttce on Public Works of the T h i t e d  ~T ’~~~~ s 1 s of - cpr e- sc anut i e - : :,
a0-:pt~ ~i August 16, l~)5G.

2 . 3C~iFN

The survey of the Gran d l Iver  Basin  was :‘ - - -cof ino d -as 1 . ‘~‘Th
(C~-rnprch~ nniv~ Dot-ailed Plans) in N~ v-o~:b-:n l~’62. ~he basic ch~ oct ivto
i i  the formulation of a com~ rch~ osive- oTha for h~ Jr-and iv-,r Bas in  is
to provide for  a general apprai sal of ~veraLl -o eu:r oi.3 ~- -~1nnc : land
resource- Jovelop:nent in’ThLvir~ ion~ r~n: yn-:  1co~~i~~o: - 2  econoul o 1cv ~ 1-02-
ment , traaslatj cn of such projec lions int -~ :o~a::ds for  wat~ r aol :
land rc:-~urc, : uses , hy -iroLo~ ic p r - ,~ecii of vats- s oilab i l i ty ,  b
as to qu antity and quali ty,  ann ~~~~~~ ~-f la~ -~ N la:~ . - - u rc~
availability sinilar to dy~-e I Sur”.’0 y n .  lo ad~ i~ Io~ , thin ~yj~ II
:tu d v  de f i ne s  and ~ val~~a~ -:s th~ 1~~Jera1 ~~~~ ~~~~~~ . . n i~~ted  - -

for  o’hich i- -:-alral authori :’~oi  ill  be rt-~~u1rs -d nc ~ or i t  ncce~~~-ur”
c o n nt r u c t i ~~:~ ~~~. be i:-.i~~ ia~~- - in tho ..~ xn l~ . 15 :aa:’: i: su f l i o l o n e
detail c nni - i s~ a bas in f or ~~h inati

3. T . 27111.1 11~ 2122

I~h f i -.~N and ‘ri11uli:-. r cn~ u s n c s  ~,,f lh I ran )  b a r  2 sI!’ hav ‘b-~~n
Ct lu5 ~ rLv i~~usiy in c -:’n’ ,e: ti~~r w ith  several wate r und as. ~~~~~h ..L
lan d -i~ ve 1uunent  .p-~sals. . - ~ jo r ts  ~~~ ~ arc N by h . 11:h and - dl
Service In i ,j dy ,  1)50 , 1:-5~~, :i~ .i  l;6~ r~ vi~~.-: . d l~ cal :L :2
~:r-~, ;c -c t c  w i th in  the Bas in .  Ia each c-as , nly ...iru r de-t :’d. e o n-a l  e:’11:t :
on f i s h  ar,-i ‘:11 ~ii f e  werc xpoc f  N .  I 15)  r :  . r~ by oh- . 11:-h c.- i
N’blilife Nerv ic t , r- iut:ive tc u- . : ::‘air.oi e and .1 - I a n: r sd ?
~h’:- i rao-~. - i-; r , objecte t to Fc- d~ ral a r 1 i n d~~:~~i~ 1. .i ;- ‘ -

,~cct -,:hi -h ~r - ’.’’I ie . oIly 2:- s ut re  m o o r - i w o  a : s i n u l l u- ,. ‘

c~- y- nco- 2 1::-- - r t a r ~ wi 1-dli~~ hab i t-a~ 
“

. Thin ~~~~~ 
- - as

found irdoasihic 11’or an ocoar-.dc stun ~ir~ , -ar - iaily he c~ ’~:~ 2
111° t: on wildl i fe  h a b i t  ot in the N -it o rico N~ or: ati.o : I r e . .  
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:. l~~ 5 ~~•~ vi~~ r Lp ur t  t~ the Die t r~ ct ~~~ineer com~ented c~n pr~~ c ~
~~~~~~~~~~~ u r~~~e~~ts i~:volvir~ ~~ ricultural lands alcr.~ four rnaj~-r t:ibu-

~~ the Grari~.i River. Uo serious losses were ir~Jicated. ~
‘ish ~~~i

;llJ~ :~ hancem~ n~ jossibilities were discussed. A ~ reli:.’J nary 1~ 6c
•~~ ~~iicat . th it no si~ nifjcan~ effects would re sult ta fish ~~~

~~~ Cr~:n a r~~~ scd local flood protection Cr~ jcct at G~ ar~dvill~~,
: h ~ c~~~ .

Th~ C~ sh and wi li l i fe  aspects of several small watershed projec ts (IL-
56t~ are beiri~ stufled. ?i sh and wildlife reports on the following

~ts have bc~~ sub:~i t t~ d te the Soil Conservation Service Gtate
c 1  t1::~i~ :: s cuay , 1957; ~~skrat Cr eek , 1960; Black Creek,

1 (3 ;  C i ~ 1i~~-U :~t~ :’s , J ( E 4; a:.d, Upper Maple River , 1966.

1 -

1~~ L :t  ~~~~~~~. eiat i :.~ f ~ h~ ’i1 funds toe the ; a ~.d :.i € ~ mL;r c h e r ~—
im , :c~~ Y 1 63; :h~ ~~~~ ~u .f ~~~~~~ :he~~i :

. . . ~~~ I~ 1Lfe ~~~~~. ~~~~~~ s ioi~ s a~ ohat t1: . ~U~~~i~~e h~ r J~
~h- ~~~~ .:~~~~~ ~~~~~~ JLv~ si .a: of i:-r d~~~ o Go~~ i’~s, i’iu~ea—

iJ. ~~~~~~ ~~66 ; at which , ~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~ ~ ~~~~~~~~~ the h t . ~rea CCf ic t , ~~~~~~~~~~ Lv~~

:, ~~~~~ ~o , Ji . ich oea C ffice ~oi1cc~~~t and ~~yz~~:
~h • :  -

~du :  ~f :~ :1~ hery ac ~~~.Ilif ~ r cc:u: :os .  Uhe
ie  = ib~~ j ’ je:tiv.: ~ c~ h u d , 1~~ y, i~~f

a : : i - ~~u :  sh :i3~ 1if. daa, and ~rc~~ar ot ic: ~f i i e h  a~ d
~~~~~~ . ..~~~c oiia ~i .  Th~ ~~vcr ~~~~~ 3~ cti~ n , Bureau of C ; ~rncrcia1

~~~~~~~~~~ ;r . it ;o:~ e a~ Cc. ral gi ral O ff i e c , ~~~~ AC~-: , ichir :~r. ,
h r t i~ :i ~f th~ r~ j ;o;~ ccr :~ia~

~~~~~ s ~f  th .  2

~~j : . :~~ :~~:~
~f a ~~~~~ 2~4 h u ~ iay ~~~~~~~ t~

‘a .  C~~~ch . th~ ano~ ai har~~:t of fish or ~he11fich f~ ~:n oay par ’ic-
-~~~

o. C- reelati:2. A measure of the intensity cf the rc1ati~ nshi-

~~~~~~~ a~r. or m~rc vaeiablcs.

F~ rrn-3a-ic habitat. Land usually asseciated with popu1ati~~-.=
at c~ t~ ntail ~~h2its , ~i.~~-neckeJ  pheasant or ~thee c ;~~rib1c sp~ c~ :3

~~ Li:~ ~J in h 1 C rnc rvati :c  ~~~~~~~~~ C c:~~a~~ d t ~~~ ~
C C. , : ~~a_, -~nC;L , and a. ia~ ~:e: 

- C ~hc;
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e. F~ rcst -game habitat.. 1~ind usually associate d with po~u 1atio.ta
of deer , squirrels, raccoons , or other comparable species; and listed
in the Soil Conservation Se rvice ’s “Conservation ~ecds Inventory ” as
Forest and ~iooflai~d or appropriate Other Land categories.

C. dr eos  demand. Total demand generated by hunters and sport
fishermen Jurin~ a ~iven calendar year : usually expressed as ~an-daya-
of-use .

C. Ftarvest. The annual take of gane birds or animal s froia any
particular area.

h. TIunt er_ da~r. An individual hunt ing  c-f~ ort consisting of any
par t of one 21k-hour day .

i. Latent demand. That desire to pursue an activity which is
inherent in the total population but is not fulfilled because of lack
of facilities, leisure time, or other pertinent factors.

j .  Linear regression. The degree to which a de~ ende nt variable
will increase or decrease with a unit oha :~~c of an independent variable-,
resulting in an aosociation which can be adequately repr coented by a
straigh t line when =1~ tted .

k .  i~ean . An average; the sum of a given set of values divide d by
the number of values.

1. Nedian . A value in a given sot of values below and above which
there are the same number of values.

a. i~ilti ple regression. The degree in which onc dependent var iable
increases or decreases with the change of two or more indcpendart var iables.

n. TCet demand. i At  demands are projected when estimated ~jross
demand exceeds projected opportunity. ::et demand is expressed in hunter-
and angler-days.

o. Uon-resident. An individual who resides in a state other than
Michigan bu~ who hunts and/or fishes in ldichigaa, paying a premi um
license fee to do so.

p. Opportunity. Lands or waters where an individual may gain access ,
and upon which he may hunt or fish . An index of opportunity is avail-
able by dividing acres of hunting or fishing habitat , by the pop ulation
residing in that particular area.

q. Participant. An individual who hunts or fishes.
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Participation. The r sc2ber of times an individual hunts or
fishes in a particular year .

a. 1-onded water. Waters which are not in a free--flowing state.

t.. Pressure. The number of user-days a particular hunting or
fishing area receives over a particular length 9f time.

u. Projection. A forecast based on certain assumptions.

v. quality stream. Streams providing a significant trout, bass,
or walleye fishery.

w. delict. Something left unchanged among changed surroundings;
this is a special case of survival where the resource , though essentially
untouched is, relatively, merely a remnant of the fcrmer range- or expanse
of that resource.

x. d0sident. An individual hunting and/or fishing in the same
state where he resides.

y. Significant. This term, in a statistical sense, is used far
stating results of an appropriate statistical cest. Jhe-n the prJ~;a’oilLa:-

occurrence ~f a pa:’oic~~~ar LV O.~~~ is l~ 1: 20 or .se.r~ ( =
:b~ ~r~~~abil i ty is ~ermed ad ~ificant. when ~ha pr~habi~ it :- ~1101 ~r n:r-:- O.~ 3), it is cearse i highly significant.

e c i:. Un~~c in a f r ee  — f l o ~rim~ s a n t o;  it r..a ’r 1~: c~~ 1y be
a vicar. a tr~a , cr ck, brc~~k , watercourse , or sc:,ie ath a:

ti\c tera .

a3. Urban area. Incorporated places of 2,500 inlic.bitants or acre .

bt . Jscr-day. An individual participating in a recreation acti1it:~during any part of a 21~--hour day.

cc. Utilization. (See Pressure).



SECTION II
I

DESCRIPTION OF THE AR EA

6. GEOGRAPHY

The Grand diver Basin , located in the southern part of the I~ wer
Peninsula of Michigan (Figure 1), is nearly oval in shape . It is
135 miles long and 70 miles wide . A drainage area of 5,572 square
miles ranks it as the second largest basin in the State. The study
area includes the counties of Bar ry, Clinton , Eaton , Gratiot, Ingham ,
lonia , Jackson , Kent , ~~ntcalm, Ottawa, and Shiawassee. The countie s
of Allegan, Calhoun, Ililisdale, Livingston , ~Iecos ta, Muskegon , :~~wayo: ,
and Washtenaw all have small por tions lying within the hydrologic
limit s of the Basin, but were not included in this study.

Delineation of the planning subareas is the same as set forth in the
Economi c Base Study (i/i-L~.6 through 1-53) .* They are ;

grand flapids Subarea Lansing Subarea

Kent County Clinton County
Ottawa County Eaton County

Ingham County

West Central Belt Subarea Northeast Fringe Subarea

Barry County Gratiot County
lonia County Shiawassee County
Moatcaim County

Jackson Subarea

Jackson County

The Grand River rises in the northern part of Hillsdale County, flows
northward to Lansing, then northwesterly to the mouth of the ::aple diver
near Muir, and finally through Grand Rapids, emptying into Lake Michi gan
at Grand Haven. The Basin has six major tributaries which control 61
percent of its drainage area. The Rogue, Flat, and Maple Rivers enter
from the north; the Thornapple enters from the south; and the rLaki~
Glass and Red Cedar Rivers flow from the east (Figure i).

*The number prior to the diagonal line refers to the reference cited
and that reference may be located in the bibliography by that number.
The number after the d.iagoriaJ. locates the pages in the cited publication
where the subject is discussed in further detail .
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The 1 -adiei~o ~f the r:air oten fr~~ ~ts h~ a iwatcr s to the vicinity of
dran d t~-n gc is about 1.d fe~ t per nile-, then about 3.2 feet per nile
t~. ~h City of I nia , and ch~-u 0 .5 ~~~~~ per m i l l , to I~ -kc Uichigar - . The
gradients of the tributaries, except j ar  the knj,le River , are about 3
feet  pe r mile . The ::arle diver basin has a very flat gradient , whi ch
was createa , according to geological h istory, whe n the Saginaw diver
Basin immedia-t . ly to the east drained through this area into the- grand
dive r bas in .  The cross-sc ct ior.s ‘of the main stem and i ts tributaries
are generally wide , wi th several fe e t  of wa~~r flowing in the channels
during the normal flow period.

7. 0d0 L~0Y

Thc Basin is the product of complex glacial not ions whi ch left signif i-
cant lan f marks on the area. Am extensive till plain is the most  out-
standing post-glacial fea ture . Ice act ion  lef t  three dis t inc t  lobes:
Saginaw lobe is. the northeast, O n e  lobe in the east , and Michigan lobe
in the northwe st e rn portion. of the Basin. Ado-auces and retreats and
melt ing of these ice lobes formed the Grand diver dasin , an area gener-
ally consist ing of lImited relief , f e r t i l e  soils, and few natural lakes.
Lxccot i~ ns occur in two w e l l— d c f i~ ed areas ~,‘hi . :’ the  l cbc s  o ct , cr
stroro~ end morctinic t~ r r a eh v . Th~ arina.:- ’ ;i- . uoct i , r. eff ~ts
Jacks,~:. 0~ uuty . ~~~e Saginaw-ki chigan ;~uncticn include s all of bar ry,
eastern dent , and par t of kontcaL,; Counties .  In these areas , conside r-
able re lief occur s, soils are less fL rt i le , and there arc many natural
lakes (Figure 2 ) .

Sandy loam soils pred ominate over the ent i r e  Bas in .  Bravel dc pe sits
are common , with little clay or ledge rock in evidence, Black muck
and acid peat sails characterize many of cho lower , more poorly ‘~raine~
areas .

3. CLIMABE A T D  }WDROLOGY

The eat Lakes have a stabilizing effect on Basin temperatures; because
of the jrovailing westerly winds, winters are generally milder and
summers cooler than at similar latitudes.

‘The avcro~jc annual precip itation recorde d in the Basi n is 31 inches .
Bunoff is about 33 percent c-f the annual rainfall. dainf all di s tn ihu t icn
is fairly uni fo rm throughout the year. Snowfall varies f rom a ‘~c01i-
gible amount to several f ee t  during the wirter seasons.  The m ean
temperatures throughout the Basin vary from about 7~ deg r ees . lurir .g the
summer months to about 22 degrees during the winter month s , with recorded
extremes of 109 and -33 degrees F.

9. LII~~0IO~Y

Approximately 2 percent of the Basin is covi red by some form ~f aquatic
habitat . ~4ost of the lake s in ti- Basin are less than 200 acre s in
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FIGURE 2. PRESE NT DIST RI BUTIO N OF PONDED WATER ,BY
COUNTY , IN THE GRAN D RIVER BASI N
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si ze , possessing disUno t drainage arid hard waters. Seepage lakes,
oh-owing various stages of bog succession and confined to limited areas
within the Basin, are also present. These lakes are small and shallow,
with colored , acid waters , and are surrounde d by sphagnum and other
characteristic bog vegetation. Marl lakes form a third category of
lentic waters (2/96). They range in character from those with slight
encrustations on exposed surfaces and fine particles mixe d in the
organi c sediment to others with heavy encrustations in addition to
depositions in the form of floeculate s and concretions.

10. LAND USE TRENDS

Prior to 1830 , the Grand River Basi n was a heavily forested , unbroken
wilderness. A native pine forest flourished on the dunelands of extreme
western Ottawa County. The remainder of western Ottawa County and
northern portions of Kent , ~-Lntcalm, and Gratiot Counties supported
mixed stands of hardwoods and conifers. Elm, oak, ash, maple, and
hickory predominated over the rest of the Basin.

Alth ou~ h a similar distribution c-f tree species exists today, less than
20 percent of the basin is forested. Cf this fores ted area, cver 90

n is located in farm woodlots. The Basin cunprise s approximately
3,500 ,000 acre s of level to rolling farmland. Although the Basin drains
l0~ of the land of the State , it contains over l3’~ of the cropland.

11. POPUlATION

The 1960 census credited the 11-county Grand diver Easin study area
with slightly under 1.1 million inhabitants. About half of these
people reside d in the Grand Rapids, Lansing, and Jackson metropolitan
areas; over 35 percent of the total population were classified as
rural ; and the remainder lived in small towns (Figure 3). The popu-
1atior~ density in 1960 averaged 162 people per square mile over the
entire Basin. Kent County had 1+21 people per square mile, Ingham
County followed with 378, Jackson County had 187, and Ottawa was the
remaining County with over 100 people per square mile, having 175.
All other counties range from 50 (Monte-aim) to 99 (Shiawassec) people
ocr squ are mile .

Both past and projected population growth patterns are typical of
other midwestern states. Rapid expansion is characteristic of urban
centers , smaller rural communities are sustaining limited growth,
and the rural farm population is declining.

From 1250 to 1960, the Basin ’s population increased 23.2~, exceedingthe percent a ge increases of the State - 22.C’~ and the Nation - 18.5%.
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FIGURE 3. POPULATION DISTRIBUTION IN THE AREA , 1 960

Source: Derived fro m U.S. Census of Population , 1960
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12 • INDUSTRY

Grand Rapids , which r~cd early fame as a for niture manufacturing
center, no~ has a more diversified industrial base, and is the whole-
sale and retail trade center  of w~. s tcrn  ilichigari . Fabricated i~ietal
products, furn i ture , and instruments are the city ’s most important
products , but it manufacture--s an array of o ther ge-edo, both durable a..J
nondurable, including b ake ry products , textiles and leather, electrical
machinery, and household refrigerators and f reeze r s .

The Basin ’s mos t important industry is the manuf acture of automobiles
and au Luioobile parts , a characterist ic  which it shares with the rest
of the State . The Basin ’s automobile industry is centered  in Lansiug,
accounting for two -thirds of the city ’s ma~:~~ectc-ring eaploymema.
Although primarily dependent upon the au tcn. obile iniuctry , it is also
the capital of :‘iichigan ; arid its largest zubnri , ~ cst , Boesing , is the--
site of ~dichigan State- Universi ty.

Jackson is dominated by the tr an s p o r t a t i on  in ostry. I~ .~anufac Lur e-s
parts and equipment f u r  au tomobile-s and airp lanes , and aires and tube-s.
I~~ng a supplying city for the automobile inJos~~-y, i t  has de-re loped
along lines that have encouraged d i r - 0 0 5 i f i c - a u fo i n t e -  ahe- f i e lds  ~f
electrical machinery and ele-ctj- e-n i c  cc opor:ent s .

~LL neral rer~ urcc3  include ~~ ore -Be --c-i.. B Jacr ~soo Cuunty  aol  rand and
gravel thruoghout  the Basdr • dotoral ~ as , sad ~, Pr in t , ~eat , nail,
and licie-stune arc also inp~ rt a . t.

13. :r-~~:svo :~t-io;:

The lower ie -n in sa la  of :dchi ~ a~ has one ~i ah~ Pett ~: highway syc ce-mo
in the United do aco s .  l r c eway s li. .~: ur~~c:. c~~ ’t e -r c  ac - I  ~rovido - :-:coll~. a
access to the lake c~ untry c-f OhL .urth. The ~ncin Is serve d hd SiVU

railroads and three airlines. The Grand dc-v~:~ harbor averaGe: nBc-ut
3 million tens of waterbo in e comi ierct  ~ -~ i yo r .  The- ~~ wer l7~ nilc s
of the Grand ~ivur serve- s as a - 3mB a n T  o-°°~ 

1 Bar n :out~~.
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SEC’iION III

PRESENT STATUS OF FIlE AND WILDLTh’E RESOURCES

iii. . BASIN FISH AND WILDLIFE POPUlATION S

Fish and wildlife populations are limited by a multiplicity of factors ,
not the least of which are the availability of suitable natural habitat,
and ever expanding human populations with their inevitable demands or.
lands and waters. The Grand River Basin is fortunate in having a
diversity of fish and wildlife habitat, but this enh anceme nt is dampened
by the Basin ’s rapid human population growth. Rapidly increasing popu-
lations not only limit this Basin ’s fish and wildlife habitat base
through local urban sprawl, intensive agricultural practices, and stream
pollution; but also place extreme demands on the Basin ’s existing hunt-
ing and fishing facilities and resources.

a. Stream fisheries. Coldwater streams, totaling 237 miles, were
located in three planning subareas in 1961+. There were approximately
112 miles of stream capable of producing or sustaining trout is. the
Grand Rapids Subarea, 110 miles is. the West Central Subarea; and, 15
miles in the Jackson Subarea. Marginal trout streams, where trout
were stocked occasionally, were also present in nearly every county .

The balance of the headwater streams, which run generally clear and
unpolluted, sustain fishable populations of smallmouth bass, rock bass,
and walleye. Approximately 1+30 stream miles of smailmouth bass - walleye
habitat existed in the Basin in 1964. The Grand Rapids Subarea had 80
miles, West Central Subarea 117 miles, Lansing Subarea 111.3 miles, :;orth-
east Fringe Subarea 1+5 miles, and Jackso n Subarea 1+5 miles of this type
of habitat.

The lower reaches of the smaller tributary streams, plus major streams
in the lowlands, are productive of carp, catfish, bullhead, largemouth
bass, pike, perch, crappies, sunfishes, bluegill, suckers, and other
less important species. Smelt runs are present in tributaries to several
lakes. The major streams and main stem of the Grand River often contain
ecological factors which inhibit the game fish population and promote
a higher ratio of non-game species. Species of game fish hav ing restric-
tive habitat requirements occur rarely or as transienos in many portions
of these larger rivers.

Summaries of miles of trout, bass, and walleye stream hahitat, and
miles of other fishable stream miles occurring in the Basin in 1961+
appear in Table 1, Columns 1 and 2.

Pollution from industrial, municipal, and agricultural sources seri-
ously limits production and alters habitat quality in portions of Basin
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streams . Determinations c-i ’ pc-liution sig:~it icant  to sport i’isneries
vary; however, it nas ce-en e-stirsatcd Inot nearly l~+t c-tree-na miles are
significantly aff ected by influx of organi c runoff and the addition
e-f i..dustrial and1 or municipal wastes (~ igure ~) . A ~ a :- oximatedl, 60
miles or over +0 percent of waters subjected to chroLie ydllutional
in-fluxes do no t support a qual ity sport fishery . The ~-crnai~.I.ag oG miles
are degraded terrugh cp~~-aolc fIsh kills resulting from polluticn. Lack
ci’ seasonally sustaic-ed fl ws in. many Basin s t  re-erie- compounds poIlat~ rna
problems .

b. ds.servoir, lake, and pc-nc- fis: e-ries. The dasir. has approxi-
ic-atoll 50 ,000 acres of pc-need water, c-f wi icn about 7C~ of the to:sl
acreage are natural lakes; lc;~, natural lakes with water level controls;
13,~, impcu. uc-s ats; ac-ct ~~ excavated lakes or i arm ponds (Table 1, Ccl. 3) .
Lake- Micnigax., whicn rom e-re- Ottawa C~ uaty for about 25 miles, susta ins
an important perc:1 spcc-t - 1 isnery . The inland lakes, impcur .d.ments, and
ponds are nearly exclusively warmwate r fisheries , consisting primarily
of panfish, bass, wale-ye, perch, and related species.

The t-~ic:iigam ~c~~ac-tme:u of Conscrvaticia ~e:ce-mai creel census pr ovide - s
rougn e O l l m C c - L S  c -f  tne makeup of the sport f isu  p ryad am ic - : .  ( table 2 ) .
Dc-rind rc-utine c n:tacts by C nccc’vation officers, catch c-ala is gathered.
Ic-formation: e-~ the Branu River basin frum 1950 tru-ougn ltib2 shows a
prcpooc-erano catca c-f parifish. Ra1~imame c of c-ac-cia of i :acti-’idual species
may have ace - a .  over- or un c-e -r -expc-csaa c oupen cU ng opec toe off icer ’s
te ndency to concent ra te  or. a particular area or ::acitat type . This
census  was des i ;ncd to measure ca t c h , not f irca able  populations;  there--
fore , problems en ocunate red  it .  usi it  as a populat ion ane-asur eme . .t  must
be expected.

The Ilicoigan ii.0a1 cot  of C~ cisei-catio:. intncc-occ’cd c-nt -sc-he or silver
salmon ic-to two Lake M icr a igaai  t r ibutar ies ouring the spring of i9ob .
These 1+ to n-inch fingerling salmon soic-wecs trccmcndou s growtn . P
October of .L9b0 , the fish averaged abc-ut three pounds in weigh t, wi th
the largest over sevc:-  pounds (3/11.). The potential fo r tois  fishe ry
is great. Success to date with this yro dc-roa has I mm c-rc ’ec the Depart-
ment c-i’ Conservat ion to law.cn at-. inor u c c - I~m i of cc-i c-ok (king ) salmon.
There have scot-a limited intonductions of xcc -kamec (landlocked sockeye )
salmon in  m c rtn e r n  Michigan lakes, and the intmciu:ticn of striped bass
as a:- anadromous fish is under consideration .

A.iy, ~r all, of these species could have a great effect upon the
fu tu re  take Michigan fishery . Not only would they be desirable sport
fishery species, but they could also provide a degree ci preda t ion
necessary to control tne burgeoning alewife population. One of the
alewife’s fiods is fish eggs, and If this predation goes unchecked, it
could re-suit iii major problems of egg survival for c th~~ Great Lakes
fish species (1+/5).
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FIGURE 4, FISHING QUALITY OF MAJOR STREAMS CAPABLE
OF SUPPORTING A SPORT F I S H E R Y  IN THE G R A N D  R I V E R
GAS I N
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The Grand River and its major tributaries possess qualities that could
be suitable for salmon or striped bass reproduction. If spawning runs
were established in the Basin, anglers would enjoy unique fishery experi-
ences.

The quality of the lake and artificial pond fisheries in 1965 was judged
by the Michigan Department of Conservation to be good at 14.1% of the
total acreage, medium at 14.0% of the acreage and poor on the remaining
19% . Quality is difficult to determine because it Is a subjective mea-
sure meaning different things to different individuals.

c. Big game. The white-tailed deer is the only remaining big game
animal in the Grand River Basin. Black bear, elk, and bison were once
residents of this area, but were extirpated with increasing settlement.

Deer are presently increasing in southern Michigan counties (Figure 5-A).
Jenkins (5) states:

“Before southern Michigan was settled, deer were
found here in good numbers. Early records show
that they were probably more abundant than in the
North. After 1350, with increasing settlement ci’
the area, the herd began to decline . No single
factor can account for this ‘disappearance’ of deer.
The very rapid change in the habitat brought about
by land clearing, widespread market hunting , and year-
round shooting for food and clothing all contributed.
By 1900, deer were extremely rare south of Highway M-I4.6
L a line from Muskegon through Saginaw, Michigan].
The herd ‘returned’ in the 1920 ’s. By 1914.3 deer were
present in every fsouthernJ county. In 1914.8, a
general firearms season was opened for the first time
in recent years. The latest information available
indicates a net annual increase of about l~i percent .
At this time we can foresee a herd of from 30,000 to
90,000 deer in southern MichiganJ within 5 years
C1968J .”

In an attempt to stabilize the rapidly increasing herd in the f armi ng
country, Michigan established a new feature to the 19614. deer season.
Antlerless deer hunting was allowed in certain Michigan areas; four
such areas occurred within the Basin. These special Basin areas were
increased to II for the 1965 season. The average annual estimated
Basin deer harvest from 1959 through 1963 had been nearly 214.00 animals
(Tabl e 3, Column 1), as derived from Michigan Depar~~ent of Conservation
harvest figures.

d. Snici~11 game.

(1) Forest species. Fox squirrels and gray squirrels are
present over the entire Basin. Gray squirrels are co on within the
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• FIGURE 5. DISTRIBUTION AN D DENSITIES OF FOUR MAJO R
GAME SPECI ES IN GRAN D R IV ER BASI N
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The southern Michigan deer herd is increasing
at about 114. percent per year and thi s herd is
expected to approach 80,000 to 90,000 by 1968 .

larger hardwood-forested areas , while fox squirrels are abundant in
and around farm woodlots and other areas comprisi ng a mixture of timber
and open lands . An estimated 170,000 squirrels were harvested annually
within the Bc -sir .  during the early 1960 ’s (Table 3, Column 2) .  Squirrels
ranked toird in Basin bag checks during this period. They were the most
prevalent specie s taken in. Eat.~.c-i County .

The snowshoe (varying) hare provides hunting in Basin areas having
mixed conifers  and hardwoods. These areas occur primarily in portions
of Kent and ?“bntcalm Counties. Other isolated populations also are
present. Approximately 7,000 snowshoe “ rabbits ” were killed annually
in southern Michigan counties fro m 1960 through 1965.

The ruf fed grouse is a major game bird in certai n Basin counties. Esti-
mate s showe d that nearly 23, 000 birds were ha rvested annually from 1959
to 1963 (Table 3, Column 3) .  Some Basin areas supported over 30 birds
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per 100 land acres (Figure 5-B). Grouse require conifers for winter
r~ c sting cover , a n~ t too dense hardwood stand for nesting and food ,
brushy land for escape cover and berries , sunny openings for dust baths ,
arc -i insect food. for the young.

(2) Farm species. Cottontail rabbits are the most abundant
some mammal in the Basin. They are also the most abundant m~ m~ia1 in
the hunter ’s bag in all but one county (Table 3, Column 14.). Rabbit
production throughout the Basin is directly associated wi th the less
intensively used lowland agricultural areas (Figure 5-C).  The 1959
~h;0ugh 1963 average harvest per hunter ranged from 2.6 to 2.9 rabbits
in ~atc-n , Ingham, and Shiawassee Counties to nearly 5.0 rabbits in
~c-ntcaLn, Jackson , and Barry Counties. The remaining counties fell
bc-twccr .  3.0 and 11.0 rabbits per hunter.

Tho rin~-necke~ pheasant is the majcr game bird in most Basin counties.
~arv~ is especially hi gh in portions of Ottawa, Ingham, Shiawassee,
an . ~ent Cc -un t i c s  (Table 3, Column 5). An estimated 187 ,000 pheasants
‘c-LrL takon annually in the Basin from 1959 to 1963 . The pheasant’s
ranOL , ar Lstlma t c-o by hen counts during the spring of 1961, indicated
a vcry hi3h oopu]a ~iun in southeastern Ottawa, southwestern Kent, and
r~h-~ast~ rn 2hiawassee Counties (Figure 5-0) . Cock pheasant crowing

sur’ ;c-yr made during i.~ay of 1966 (pheasant “crows ” heard per two-minute
stop) ~ rc-vidcd indices of pheasant populations (6) .  Following is the
i~6E survey compared to the seven-year average, 1960 through 1966 (in

Ot tawa 11.9 (8.8) ~~ ntcaL: 3.1 (1.8)
Inghas~ .6 (12.2) Shiawassee 2.5 (7.6)
CilnLjc-. ).6 (7.0) Gratiot 2.2 (3 . 5)
Jaoksc-c- 7.~ - (7.2) lonia 2.1 (2.0)

5.6 (7 .2) Kent 1.0 (2.2)
Barry ~.6 (2.9)

The 1966 Basin cro~;-c~~un.t average was 5.5, only slight ly below the
sov~ c--year avcra~e-s of 5.7. Pheasant populations hav e been declining
~vor nearly the entire midwest and southern ~.Iichigan , primarily because
of shor tages of wint or  and nesting cover caused by more intensive farming
~i’octices and by a change in timing of crop harvesting (7).

The range of huntable populations of bobwhite quail is limited princi-
pally to southeastern Michigan . Eaton, Jackson , and Ingham Counties
have open season on this game bird. The season is limited to five-
Jays duration.

Woodch ucks , badgers , and crows provide “varmint hunting” in the Basin.
There arc three-month seasons for badgers and woodchucks , but crows are
available to the hunter throughout the year .
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(3) Furbearers. The red fox and raccoon provide con-
siderable hunting sport for Basin users . 0-possum receive some minor
hunting pressure . Other furbearers are seldom hunted with dog or
gun . The status of trapping is a question of values. It is considered
a sport by some , and a business by others. Trapper harvest estimates
for mink and muskrat , and hunter and trapper harvest estimates for
raccoon are given in Table 3, Column s 6, 7, and 8. Skunk , weasel ,
beaver , and otter are also trapped in the Basin , but not to the extent
that muskrat, mink, and raccoon are harvested. Average prices re-
ceived per pelt by southern Michigan trappers during the early 1960’ s
ranged from $12 for mink to $0.11.o for an opossum.

( 1+) Migratory birds. The maj ority of waterfowl originating
from , or passing through , the Grand River Basin during the fall Inigra-
tion are bound for the Mississippi Flyway . Some scatt ered floc~:s in
the eastern portion of the Basin branch off to the Atlantic Flyway.
Mallards, black ducks, and. blue-winged teal comprise three-fourths of
the breeding ducks in southern Michigan. Wood ducks are next in
abundance , followed by ring-necked ducks , tuergansers , pintails , and
gold.eneyes (8/95). Major Basin concentration sites for waterfowl pro-
duction occur near the Grand River ’ s junction with Lake Michigan
(Figure 6). Other areas having high value for waterfowl production
occur in southern and western Barry County and the majority of Jackson
County. The Grand River in Ottawa , Kent , and lonia Counties ; the
Flat River in lonia and Kent Counties; the Maple River in Gratiot and
Clinton Counties; the Looking Glass River in lonia, Clinton, and
Shiawassee Counties; and the Gratiot-Saginaw Counties State Game Areas
all harbor concentrations of waterfowl . An inventory of public and
private lands and waters significant to waterfowl (9) appears in
Table 1~, Column 1. These tabular figures do not show the varying
quality of waterfowl habitat.

Estimated harvest of geese, ducks, and coots from 1959 through 1)62
averaged over 28,000 annually (Table 3, Column 9) .  Counties having
highest kill figures, which reflect fall population densities and
hunting opportunities, were Ottawa, Kent, and Jackson.

Nearly 10,000 woodcock were taken annually throughout the Basin during
the early l960’s (Table 3, Column iO). Highest woodcock populations
occur in the western Basin counties (Ottawa, Kent, Montcals , Barry)
and Gratiot County in the northeast. This migratory game bird, is
associated with moist, alder lowlands, where it finds abundant supplies
of earthworms . Wilson ’ s snipe , rails , and gallinules are also hunted
in the Basin ’ s marsh areas.

The mourning dove is not legal game although it is plentiful  through-
out the Basin. The dove breeding population , as determined from a
call index ( “ coo-count ”) ,  increased regularly from 1953 through 1960.
In 1960 the estimated population (775,000) had more than doubled over that
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t FIGURE 6. WATER FOWL PRO DUCTION AND M I G R A T I O N  IN
GRAND RIVER BASIN , MICHIGA N- 1954 (Ponzner )
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occurring throughout the State in 1953 (10). A population which could
readily support a hunting season is now available in southern Michigan.

15. UNIQ.Ui~ NATURAL A1~EAS

Areas harboring relict systems oi’ unique plants and animal s are
~ncrcasi:1J1y cnda:-,~erc-d by the advances of our civilization. Such
~atural areas are not consiste~t1y surviving the demands of society.
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Areas harboring relict systems of unique
plants and animals are increasingly endangered
by the advances of our civilization, as
illustrated by this abandoned eagle ’s nest.
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Recent years have seen an increasing concern for the preservation of
these natural arLas . Cain (ii ) in co~~ enting on a proposal to inventory
unique areas states:

“This eyot~mat1s national action may avoid the complete
destruction - the Irreparable loss - of ever, a single
type of natural c c - ~sys tem.  In many places this is a
race with the developers - the road and dam builders,
the suburban developers, the dredgers and fillers of
wetlands - but in most cases there is yet time to see
that some relict is saved”.

Areas possessir~ this vanishing habitat ~ ‘c nume rous thr~ughout the
Grand River Basin. ~esource planners must conside r these remaining
oc~ 1ogica.1 systems if this study is to be t ruly compr c-he.~sive . Some
Basin areas are already in public ownership or re sponsible private
ownership. The Michigan State Game Areas, Parks, and Recreational
Areas presently provide the majority of the public control. County
and municipal park hoards are in an excellent position to expand
their proGr am to sultobic ar,a:.

~ Jucational insti-rs~ iono a..J wildlife s~~c ic tie : have shown keen i n t e res t
is. specific Baslo are as whi ch possess uni que habitat for diminishing
or rare species of pi~ ots and animals. The i-iichigan natural Areas
~~~~i_ oil , ar. o a~ii:aUiou concur--e d with the prescrvat i~ r of :atural
areas in -LLchi 6an , is i nt L r e ~~~L o is several  area~- :thi ~he 3:-a
I-.cr Jasi.:. ~~~ ~~~~~~~~~~ ~~~~~ Cc tc:, .‘-achigan .o oLo.. Cosle ~~~~~

~ther -r ;’ o a.1r~ wo -oir .~ f~r pr:scrva~i~ n ~f ::atural t..
i~ ‘n~ f~~. - ~~~~~~ “ ard allL ~ Lurz’cits. duca~ i r ~ 1 ~‘ t i t i~
‘i~~i 2a:i~ ares: 2~ r .~i 1  st i t y  in*oJ-~ ~ Lchi 1an ‘ini’.-crc i ty,  l ichi—
3an ~~atL University , r an- -br~ o : Institute of ~cienc s, Olivct C:llcgc ,
Rillcdalc C l l e~~~, ~‘3J:iou lollege , ~Je~ tor s~~~Ichi3an U :ivcrsity , and
others .

11th muitiplicisy ~f organizations interested in protecting natural
areas, it is inj~Lrative that a comprehensive study system be developed
for thorough and orderly establishment of reserves. The Conservation
of ~cssystems bc:nn~ttec , to the International Biological Program,
has made the most significant movement for developing such a program
in the United States. This group will ask local specialists to assist
in locating, des~ rihisg , and justifying the establishment of areas .
g0t all neede d res erves can be established a~ once . Consequently, a
system of priorities, wi th apprepriate criteria, has ~cen proposed
as follows (12/21):

Criteria Areas Affec ted

Degree of threat - - - - Habitat types isriinently threatened by
destruction or damage .
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Criteria (coa ’t.) Areas Affected (con’t.)

Uni g~ueness Areas representing unique habitat types
or contai ning unique species.

Rarity Areas representing rare habitat types that
are unprotected or insufficiently cc~~resL~~oLC
in existing reserves.

Completeness Areas representing habitat types ~u t  insiuce d
in the existing reserve system; inclusion
needed to insure that the system provides
complete coverage.

Research needs Areas required to protect example s of
habitat types su f f i c ien t ly  lar0e or namer-
0u~ to satisfy t. -o 3 2 cr  research that
involves manipulation and research o c r -
fined t~ observation.

Unusual scientific - - - Areas having c~rc-~ s~oo lal value f~r CO1O 5O 5~
fic ~urposeo — Ce: c::cmple , areas show-
ing unusual juxtap0sitlon or conb inoclo n:
~f habitat ypec , or areas havire. a long
history o2 sount ;L sear oh , c:’ a~-c as partl:-
ularly suitable as res ear ch faci l i t ies
because ea:-~ ~f access or a
att :ih:te.

‘ ypicalness dross that arL r cp r - c scnt a t ive  ~~
videly :pr ea ~ cousyst ens .

Some of the areas now existin: wi~ hin r sc ar hc I~aoin (t~ b e  ~~ , ~~h~~’
than State areas, include the ~aohmLc- Auc1ub~ s Cird Sanctuary ir Joc ::
County and Baker Audubon Bird Sanctuary in 2alh~ ur. C0unty (3ouh -~f -~aluefor waterfowl and as some of the- best rcnainisg nesting sites i~ r th.
greater sandhill crane ) and the litchfork Valley ‘~-1ild,fowl rust  in south-
ern Barry County (has multiple unique plant and, animal coximiurilties).
Also available are unique areas in and near the ~1ate rloo Recreati0n
Area in Jackson Cou ..ty and the Yankee Springs Area in Bar ry Ceuaty. 2hL

~ewaygo dry prairie area extending ilito nLr thwe stc rn :~bntcali~ C~unty
and the fiats along the Maple , Looki ng Glass, and Grand divers 1 rov iie
a wide range of diminishing habitat types. I.siiai . Creek in ~aLi . a.J
Calhoun Counties is important as a field study area.

During the early 1900’s the Grand and i~aplc ~;ivers were the uia~or nussel
shell producing streams in Michigan. In this period of extensive com-
nercial mussel harvesting throughout the ALdwcst , over ~OO tors annually
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were taken from the two streams . A small portion of this uni4ue
resource still exists in the Grand River east of Grand Rapids. This
stretch in the Grand River between ~4iir and Comstock Park is reasonably
clean and represents one of the few large-river regions within the
Lower Peninsula of Michigan that is productive of fresh-water mussels ,
although commercial harvesting was discontinued many years ago.

The Grand River Basin also possesses many species of champion-sized
trees as listed by the Big Thee Co ittee of the Michigan Botanical
Club (13). They list 12 trees of State record; of which nine are said
to be the largest found within the Nation (Table 5).

16. UTILIZATION OF FISH AI~D WILDLIFE BESOURCES

a. Origins and destinations. Determinations of hur ter-  and
fisherman-travel patterns are extremely important for proper evalua-
tion of demand estimates, and. ultimately for proper planning to meet
estimated demands . An area generating high demand may lack the neces-
sary ingredients to sustain the demand locally. Similarly, tiaiitic~
or habits may be an important determirant of travel pat terns .  This
beisg the case, those creating the demand may travel out cf their area
of residence to an adjacent or even far removed area where opportunity
or satisfaction is available. Plans, therefore, must be geared to the
par~icular area where demands can most conveniently be met , not neces-
sarily to the area where the demand originates.

Using data gathered by the Michigan Department of Conservation and
analyzed by the Michigan Outdoor Recreation Demand Study (lii.), estimates
of Gr and River Basin ingress and egress were calculated to provide
irJices as to magnitude of the endogenous and exogenous demands for
hunting arid fishing in the Basin .

(i) Fishing . The l961~ Michigan General Creel Census was
used for ana lysis of angler origins and destinations , Although infor-
matiori gathered from this study was neither designed nor ideally suited
for this type of analysis , it is the best source of fisherman data avail-
able. Over the entire state, approximately 59, 000 fishermen, including
8,000 non-resident anglers, were interviewed by Conservation Officers
during the spring, summer , and f ail months of l961~.. Although 90% of
Michigan ’s popu.lation lives in Region III, only about 52% of all anglers
interviewed resided in this area. Approximately 19% were from Region II,
16% from Region I, and 13% from out-of-state (See Figure 7 for definition
of regions and districts).

Nearly twice as many people reside in Region XI than Region I . These
related percent ages between user origin , popu lation densities , and
the effect of available opportunity will be discussed in the projective
me thodology portion of the report . The number of users is very much
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$ FIG URE 7. DESTINATION OF ANGLERS FROM DISTR ICTS
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depe ndent upon the s osbe x- of people :iJi: wi shin an ar~r a and the
opp or tunity avadladlc to the prospective anglo:.

Department of Conservation admi nistrative Districts 9, IC , 12, an-i 13
include all counties wi thin the Gran d i ivcr  Lasin study area. :L ar ly
28 percent (16,2114 anglers) of all resident anglers int erviewe-~ thr~~~ b-
out the State resided within these four southwestern dichidan districts.

Figure 7 represents the destinations of these southwestern ~iichi ba:
anglers. Approximately one-half of them were f ishing within the f ou r -
district area. Surprisingly, nure angle -: yore i:tcrvi~ .;cJ in oils~ :ict
6 than a~y othi r di sur ic : , including ~he t~ranJ ~evcr basi n b ie t r Ict : .
di all angler s ir.terviewc-d ( res ident  and no~.-rcsidc :t), ngi~ r. II r ecoivo~
she heaviest use , ~~~ followed by Region III - 33~, and ~ogien I -

2~-4~~. Althongh early 23~ di all resident anglers came frsrn Grand
Basin districts , only 21~ di resid~-nt ass :n-:- :udi. t angle~~:
Vj C W ~~5 wer o esi ng the Basis area. ibius , th€ :’c ra: a : e t  ~ :ross f in s.
the Basi n , assuming that s0st  Basii: residenus oil not go s-~uthwesc
within  the State  when t h y  travelled U O t ~~ id L  of the bu st .

Interviewee: using -bra: I River lad ., districts ca.: r.c ~ aiscri: toano sci.eral other states (Figure 3 ) .  Ci’ thu ll~~L onglurs intervoew~ d
wi thir.  the Basin districts, aheut ~o- p er c e nt  were - a:seatl :: ~:nn : the se
districts.

i~1C5C coub i ned data :h~wee that nary Grand .,ive r basin re..~ie-
willing or had to travel outside di the bosi . are a (alm~ sv L x c l u d i .
..orth) t~ o..~~y their particular and11.~ t 0c c: ~~tio . . .  disi:. use by ran —
res ident s  from ,ei~ hbor ing sc-sub0:: staSes us residents fr.c: the  1k tru l  -
sic t:apclitan area net~ ed-out a por t ion  i i  this so twar d  :nove-.~.e- .~t .  ‘iv-
ever , sot all sasi:: :Xnarc.i s had a net  ang ler d ress t r a vu l  ~:Ott ~ r...

The W e st  Central Belt Subarea (l~~ntc~~~~, Lni a, adi har~y) a:.~
Subarea indicated net gains of fishermar. u se . Use of sub a rea  re:s.~ r ees
was lOi#)~ of demand ge nerated by subarea res idents  is. she W u s t  Cen~~’al
Belt Subarea and. 167/() in the Jacks~n Subarea. both di these en:
had. abs --u averag e available fi sh in g  cpp~-rt.snl ..y (:~ OSU Oc - b y
fi ch t  habitat per 0ap it a ),  when co::p ain .. t~ ~ the: subo.n a~ ~~~~~~
Culum . 14 ) ,  W.~ bo th were re-ar safer highway: which car:’:’ s0u:h. c. no..-
esiJ.e:.t users into ulchi0w.. Jacr:s0n Subarea receive a :.~,.. -::l a:u~

lichin.,. pr-.- .~.~s:c pillarily f~us. Do ~~~it  n . J  0di . ; :hc .~~~ .~; ~~~~
‘i: uI  d e L  L-h~~J J . 5 1 J - -~~~~~~~~ , a , ~ .:‘ll’

Th.. ~ra..o . .pids (-
~~~~~~~ ), 

L~nsin~, (5~~~),  and :;3:’ Shoj :f :-~~nge (E . Sat -
a:’ ,as h i  1~~.ss u.n. - . i th i r  ~he : :barua .h...’~ f i :h t r ”  a n ”  ~nnc~~s~ :~
~~

y sub s. rssidenl: . fh~.. sat .. angler di~~ a .i ..s iul :.. ~he J.n.rJ 
3 thar si was o0rr:1a-~~i di She hi~ h ~n .pu 1ati~ n ir sity  an .., to a l e 5 C e~’

di a below average asn-unt of fishing ~ - .~r t un i  fy ~ c. it  a .
The urban dweller also tended to be more cthiLc than  the “cral res ide
The :csiparativc .:Jt:ility of the urban and rural i r.b dbi tw’t :  wa, . appar at
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FIGURE 8. O R I G I N  OF A N G L E R S  U S I N G  DISTRICTS 9, 10 , 12 ,
A N D  13 ( 1964)
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i5 th L’araJ. be r th - .. l- :’ingu- dIsc : ’ - a. ldven th n h  i t ch in g
(acre:  ~ f fi:hi:-~ hab i t a t  ocr  sar i  -~a~ i s bela’; the b -acts  ny c 

~~
“-. , :seny

subarc-a residents app arently 1 rele ’r  what is ~re:er. t near  uhcii’ h:n~
cath :’ than us ing fa cI l iti es - -~t :1de of the sub arca.  This ‘n ehavi~ r
pattern was. rue s a: O:~: acodi i n  the more urban L~n~ 1:

di. .i.~~~ The is,61+ dichi~ an Smal l lt~,e ~-h r .ter I artIst-
:uatit- n. Sur.-cy (15) sirs: iSlia:’ Jam athered free She 1J6!4 acer  hunting
SeS~~~ ,.  wc-r ~ u sed  f-e r u: tc:u a ’t s. :51 sr i~~ins and Je:ticadi ~: b u s t i n G
~r~ s.nvc . -~ae: ’~ I:: sat - ‘-cc wc- re sent tu a swnpie of unali Tum-e an-i
gaas License h~ i. ia::. Their s’eplies fainted the  basis dir she )cpart-
eent 0f Conse:o-auj,.:’s .c alye0s of hunter distrisstdi -:, u t i sr u , a:

The :u~pl~’, i:u -clu iirs J hsfcitct ansI ~ 55n. , ‘-sac ~~:n eral1y I cath -sI s . the
U s - - - : ’  i e~n i n . dis ( . .-  ~i -. I) cdi :h~ :i-r’shei’:. d iw-  :‘ s in :sd i a  (. - L i : -  t:, .
Ac a resul t  of she i cs . J~ ean I ;cnerat - irs egion idi, ::an:’ sea
:-a :hi - -~ :. hunters sras’clled north. b€gi0r III dccc hunu:r: tea-celled
:‘as’the ; than Slid small g’s:u- h’:n ’c-rs:

Le5i,.:. J r i ;’ri n - tinati:.. ~nii~in
I 8.~~’ 2O. -D~ 7 .3~15.5 (( .5 l2.J

69.3 ~3 .5 79 .3 EL .:

l.~ 1.2

Thu d ic tr i c  - a containi ng Gran d .biver Basin coun : i c - a ( a , I C .  2 , and 3 .
ccstrs.hute-d 33.8 Cerscnt di she total  lachigar. leer h r: ding e- i’f~.:’t. di
vcr: ’ l~ , br-ar c L iv e r  Pa ri s  I i sT : - i ct :  s’:jspt i -  s h y  11.8 s-c s ’ c c a u s f j sc
totsi. deer ha: ‘ ieJ ~- .‘cssai’e.

C c n s i i -~:’ing s- sly r icer  has sers cur-c -e y e- -i  fre: :: thes :‘ a:’ Ii.s :‘i:tc , ~~~~
~)erccn ~ of th in  huntirur € f f . r :  a were s a t i s f i e d’  ~‘ ith i .  the b— district

~sij~s.a (~~ir~ure  - -‘) . unIv  oil di the n€mai nir . l o ~i:, teer hurting -dii art
ii: i-g~ r e  I and Ii. districts 4 , 7, and sth receive - 

ck-cr hunting pru ssuro frees sIc’ind ..:vc-: P’isir~ J~ stni:t 5- . else :. ‘h an -li d
any j i’ the Basin districts.

That deer h u n t i n g  p r e r s c u r c  in t b  I -d i s t r i c t  arcs in ngd., - n:.. :Isse a t
exclusiv iv (9 3 . 4 pe rccr s . ) f : ’ ,en r e s i den t - s  of t h  Se :11 s trj c~~s ( Fies~re 1
Cli’ the r emain iru ? doe:’ hunting ~sr- osur o within, this ar-~ a .. at cars: f:’co:
Dist r i oc s  11 and lL~, the remaining Region III — l i e t n a c t , - .

Small Jame hastes’s li-i not travel as fan as Jeer h . . . t  - n .e  t~ cnjc. y th e i r
The Gran d  Liver Basin small J~~~ C has Lea ex e r t e d  such - f hI :
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F I G U R E  9. DESTINATION OF DEER HUNTING EFFORT FROM
DISTRICTS 9, t O , 12 , A ND (3 (1964)
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FIGURE 10. ORIGIN OF DEER HUNTING EFFORT IN DISTRICTS
9, 10, 12 , AND (3 (1964 )
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hunting pressure within the Basin. Approximately !~.o% of the to cal ldich-
igan small game hunting effor t  originated from the four Basin districts ,
arid nearly 1i.3~ of the total State pressure occurred within this area (15).
There was , therefore , a small net influx of small game hunting effort into
the four districts.

Over 85 percent of the effort e cpended by small game hunters wh. 1iv~ I in
DistriclB 9, 11, 12, and 13, occurred in these districts during 196)4. The
remaining 15 percent dispersed as shown by Figure II. Figure 12 chews
that over 87 percent of the total small game hunting effort within the
14-district area, came from residents of that area. The remainder came
primarily from Districts 11 and h i .

Considering the sum of Basin deer and small game hunting effor t , about
31+ percent of the demand generated by Basin residents actually sca r:
within the Basin. This figure reflects the egress of Basin d e n  hunt-
ing demand, dampe ned by the influx of small game hun t in g  demand into the
Basin.

Only the West Central  Belt Subarea (~bn tca.im, lonia , and Barry ) indicated
net gains of deer and small game hunter use (subarea ingress cxcc -c Jc d
subarea egress). If lOO~ indicates that subarea egress equals subarea
ingress , then the subareas have the following net gai n or loss perrc ’st-
ages : Gran d Rapids - ~~~~~ West Central Belt - l38.O~ , Lan cing -

Northeast Fringe - 3l.~~~, arid Jackso n - 77.3 ’ • These figures arc .-c l st e d
to opportunity as shc s~rs by acres of hurtable land per capita (Ibb ].c )4,
Column 

~~
).  ~any of the factors evident is. the analysis of f i~ herr :ers

origins and destinations are also j se:’tinent factors  for’  hun te r C i o s r i -
butior.s. The primary diffe rence between hunter and fisherman t :-as- -- i
patterns is the more a-Io-quate small game oppcrt’crities t o  Saris  ccc
The majori ty di’ the movement ~ut af the Basin is for  -cdidwat er f i ch I n 7
.~pjss rtur.1t~- , remote warrswater fishing ~rps- r tun i ty,  or the- ~~ r~ u - i  :-y
to hunt deer in m e re -  :‘endic areas .

P .  license sales.

(1) Fishi ng. Approximately 11+0 ,000 re s iden t s  di the br ’and
Biver Basin bought f i sh ing licenses in 1960 (Table 1, C:1-,sscs 5 ’ ) .  An
addi tional 61+ ,000 lr .dividual c f ished , but we~ c sot r equire d to buy
licenses because of sex , age , or other reasons. Thus , apj r u x i m a t c ly
203,000 anglers from the Grand River Basin fished in ~~~~ (Tabi-~ I,
Column 6). However, because of Basin ingress-egress pastcr.:s, ~ni.y
about l~7, OOO a::glers used the Basin in 1960 (Table 1, Column 7 .

Over 27,1+00 Basin residents bought trout stamp s i: 1960 , es’ 1 out di
every 5 who bought a resident fishing license . Ar. estiiaa c of angle:’:
f ishing in Lake Michigan was difficult to determine. Licc.ssec are not
required for residents t~ fi sh in the dreat Lakes; and nc r - r e s I d en t s

K- 31

... . ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ..~~~~~~



FIGURE 11. DESTINATION OF SMALL GAME HUNTING EFFORT
FROM DISTRICTS 9, 10 , 12 , A ND 13 ( 1 964)
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FIGURE 12. ORIGIN OF SMALL GAME HUNTING EFFORT IN
DISTRICTS 9 , 10 , 12 AN D 13 (1964)
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are not required to buy licenses to fish in the Great lakes if they
seek yellow perch , catfish , bullheads , blue pike , saugers , ciscoes ,
or carp .

(2) Hunting. Over 11+5,000 licensed hunters reside d within
the Basin in 1960 (Table if , Column 6). These Basin hunters bought
approximately 113, 000 small game licenses; 76 ,000 (gun) deer licenses;
and 5,000 (bow and arrow) deer licenses in 1960 . Total license sales
from Basin residents were about 194 ,000 . However , since some indivi-
duals buy more than one type of hunting license (average of 1 1/3
licenses per hunter) , this total had. to be red uced by 25~~, resulting
in a total of approximately 11+5, 000 individual licensed hunters. This
group, plus unlicensed hunters, totaled 175,000 hunters originating
from the Basin in 1960 (Table 1+, Column 7). Ingress-egress patterns
reduced the total number of hunters using the Basin to about 11+7,000
(Table 1+, Column 8 ) .

c. Species utilization. Species composition in tne fisherman ’s
creel and hunter ’s bag was analysed previously in tais report (Tables
2 and 3). Estimates of fishing or hunting pressure placed on species
give another view of the outdoorman ’s fishing or hunting preference.
Estimates of species utilization by hunters are more obvious than fish-
erme n specie s preference . The hunter pursuing a deer needs a special
license , as does the angler who is fishing for trout . However , it is
relatively easy to separate upland hunters from waterfowl hunters or
squirrel hunters from pheasant hunters by the area of contact and by
the equipment in use at the time of contact. The angler on a warmwater
hake or stream presents a more comp lex problem because it is difficult
to determ.ir:e if he is after  a particular species. Often , he is fishing
for anything that may bite.

(1) Fishing. In comparing trout to non-trout waters, 12-15
pe rcent of the total anglers sampled within the State of Michigan from
1953 through 1962 were interviewed on trout waters (16). As Feed and
:;ec- uy (14/9.61) pointe d out , this percentage in the Statewide creel
ce nsus is more significant than the ratio of trout stamps to license
holders, because unlicensed anglers are included in the interviewed
cre e l census sample. However , in comparing the 27,1+00 Basin resident
trout stamps in 1960 to the estimated 203,000 anglers who were residents
of the Basin in 1960, an estimated 13.5 percent were trout fishermen ,
whicn compares favorably wi th figures derived from the Statewide creel
census sample . The i~ 60 Statewide average was approximately 14.~ percent.

The success of the angler throughout the State was consistent ly higher
for Great Lake s waters than for inland waters. Fukano (16) showed
that from 1953-62 , anglers caught , on an average, 2.2 fish per hour
in the Great Lakes , 1.2 fish per hour in inland non-trout waters, and
0.7 fish per hour in trout waters.
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At the present time, commercial fisheries activity in the Grand Basin
is lim ited to the fishing ports of Holland and Grand Haven on Lake
Michigan. In 1964, landings at the two totaled 219,000 pounds valued
at ~1+o,5oo. The primary species landed were-- yellow perch , chubs , and
whitefish. Some 27 fishermen were active diri -,~ she; ~ ua r .

In addition to the vessel fishery, s.ccu cera;c-:cial fishic . wi~ .h hadi.
seine-s is carried out en c-e;v.ral inlan i loin. s. i- i. she-roc. . or ate
under contract  ±‘r .oc ~he :-d. oh iga~. C ns- ;s’catic:. ~ ~arts.-_ ns t..
with local sporarse..’s groups. Tho nain -e n e - c io s  i.. -.- d i .  -~~. in oar~..
196o, ~.ver 100 ,000 p andc of carp wer e - - s’oneveo f r0-m S0 r ing  ~~~~~ l~ cate -d
off she Gran d :~iver near Y~ er y n b u r g . Cart .~e i n i n~ h e - c  ale be -~ n ree rted
in Lake Macatawa near Holland. Foth di these- lade-s as-c- in - t ’ awa C~tn.t’,~.

(2) Hunti ng. i~’e1 (15 ) showe d the dic~ iUo t iu~ of snai l gozce
hunting effort by species in _ C 1+. In the southern ~ ver P~ ni . .nula
(Region III), 87 percent of license j ioldo hunico phe- asants. C
tails we re hunted by 67% of all Hegion III small gwce- hunters, ~~~~ hu nted

r’ ~~~~~~~ ______

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

In the southern I4~wer Peninsula , 87 percent of
the license holders hunted pheasants.
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squirrels, and 24% h-noted ruffed grouse--. Other small game species
receiving significan t pr essure by hu nters included , ducks - 16%, wood-
cock - 12%, snowshoe ‘rabbite ” - 9%, and raccoon -

Hawn (iv ) developed statIstics for the 1965 small-game hunting-season
showing hunters and hunter-u.ays exerted against various popular species
e-n a Statewide basis. Hunters showed similar trends as displayed in
Ryel ’s 1964 report. Despite tile fact that there were more pheasant
nunters within niie State unais rabbit oue~ters, greater numbers of hunter
nays were exerted against the cottontail . Hunter-da~ use showed the
following Statewide ranking of effort expended: cotton-tails, pneasants,
squirrels, ru~ fed grouse, snowshoe “rabbits”, ducks, woodcock , raccoon,
and geese .

Dee: receive tne greatest hunter-day use of any species on a State-
wid e -  oasis. As showo irs the Ori~in-Destinaticc. Section, only about
30 percent -of toe deer hunting pressure exertecs by Basin residents
actually occus- e witoin toe Basin.

J. Hab itat otilizanion.

(i) FIs;ier,~ habitat. I. 1960, stream fishing pressure within
the Basic. was - a doated to range from 59 anglers per fishable stream
mile in Ottawa 0-euntl to 79 in the streams predominated by quality
fisheries of Barry County (Table 1, Column o). The Basin mean for all
types of lisnasle streams was 72 man-days use per mile. Basin warmwater
stream use averaged abou t ~4 man day s per fishable mile, while trout
stream lisning amounted to 175 days-use per mile throughout the Basin.
Iadicatio.~s are tnat during the past 10 years approxi niatel ~ 10 - 15
uercent of toe warmuater anglers in Michigan were stream fishermen
(l1+/~ .6l). During the same period, approximately 75 percent of the
State ’ s trout fisherme n preferred stream s rather than trout ponds or
lakes ( 1i f/ 9 .n i) .

Fishing on the Basin ’s ponded water s, including natural lakes, larger
impoundments, and farm ponds, averaged 24 man-days use per acre and
ranged from 29 in Jackson County to 19 in several counties (Table 1,
Column 9). This range is affected by the quality of the fishery and
the size of the bod~- of water. Farm ponds, averaging *-acre in size,
had average usage of 4~ angler-days use per acre. Use figures, analysed
from 47 natural lakes and larger impoundments in Illinois, Indiana, and
Ohio, averaged 27 angler-days use per acre for 500-acre waters and 20
for 1000-acre lakes. *

* Data on file in River Basin Studies Onio Area Office, ~~banon, Ohio.
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The historical rights of the public to use the waters of a particular
State is a question of legislative interpretation, usually only settled
conclusively by Judicial determination. In Michigan, the right of the
public to boat and fish upon all waters which are navigable in fact has
been well-established through deci8ions of the State Supreme Court.
However, the opportunity to exercise the right to boat and fish is
dependent on the availability of access without trespaas. Therefore,
acce ss is an important determinant of water habitat uBe . Many miles
of stream and acres of ponded water, which otherwise would have been
unavailable to public use , have been made available through State pur-
chase of water access sites. By 1966, public access was available to
approximatei.y 70 percent of the total Basin water acreage . Of the acres
inaccessible to the public, the Michigan Department of Conservation
estimates that about 6,300 acre s or 13 percent have immediate need for
access developments . The State of Michigan has presently developed
access sites at 47 Basin lakes, comprising nearly 14,700 acres of
water, and on five Basin rivers. There were four sites in Ottawa
County and eight in Kent County (Figure 13); 15 in ~4sntcalm County,
two in. lonia County, and 16 in Barry County (Figure 14); two in Clinton
County (Figure 15); one in Gratiot County (Figure 16); and four in
Jackson County (Figure 17). Each of these site s had a boat launching
ramp and parki ng facilities. There were also other access sites avail-
able at privately owned camps and boat liveries , providing public access
to varying degrees.

Figures 13 through 17 also denote trout stream s, smalimouth bass streams,
and wa.lleye streams which were open partially or entirely to the angler.

(2) Game habitat. Private lands which are potentially hunt-
able total about 3,B8~),O0O acres and represent 96 percent of all hunt-
able lands within the Basin (Table 4, Columns 3 and 4). Hunting pressure
on private lands has been estimated to support approximately 0.3 hunter-
days use per acre . The Basin mean for hunter-days use per acre for all
hunting lands, which include s public hunting acres , was estimated to
be 0.36 (Table 4, Column 9). This annual figure ranged from 0.33 hunter-
days use per acre in Ottawa and Eaton Counties to 0.40 in Barry County.

Gordinier (18) states that 100 acres of private land supported 65 man
hours of use in 1960. This report, unlike Gordi.nier ’s, uses hunter-

use per acre for a comparative figure, rather than maza hours per
acre , because of the problems associated with different lengths of
hunts for various species of game .

There were about 164,000 acres of lands and waters suitable for water-
fowl hunting within the Basin in 1960 (Table 4, Column 1). Nearly all
of this acre age was in private ownership . It was estimated that these
acre s were used at a rate of 0.62 waterfowl-hunter days per acre .

Ic- 37

,~ 
- -



- -~~~ ~~~~ — - -~~~~~~~~ -. - - -_ _- ---- ~~~~~~ - -_ -~~~~---__

FIGURE 13. GRA ND RAPIDS SUBAREA FACILITIES MAP
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FIGURE )4. WEST CENTR AL BELT SUBAREA FACILITIES MAP
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F I G U R E  15 .LA NSING SUBAREA FACILITIES MAP
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FIGURE 16. NORTHEAST FRINGE SUBAREA FACILITIES MAP
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F I G U R E  17. JACKSON SUBAREA FACILITIES MAP
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There are numerous possibL ties for increasing hunting opportunity
and use by providi ng addi t~~ na1 access to lands and waters. Many
of these possibilities involve indirect approaches where the attitude
of the owner controlling access must be favorably directed to providing
hunting access. This is, at best , a temporary measure since attitude s
may change . Long-term leases or fee-title purchase of access site s or
blocks of land by public ageucies repreze~.t the most lasting, direct
approach to creating additional hunting opportu :ii ty .

Approximately 85% of Michigan ’ s residents live in the ~~uthern third
of the State , while 96% of the public lands lie in the norther- a-
thirds . Lands are constantly being acquired or agreements are being
made with private land owners by the Michigan Depar tment of Conservation
to provide hunting opportunities for the southern Michigan resident.

In 1937, the United States Congress passed the Federal Aid in Wildlife
Restoration &ct, more commonly called the 1-ittman-Robertson Act (The
Dingefl-Johnson sport fishery restoration program is the counterpart
to the “ P-R ” wildlife program). Under this law, money from an excise
tax on sporting arms and ammunition was made available for game restora-
tion projects. For every 75 cents of FLderal money, the State contri-
butes 25 cents . &cause the primary purpose of the Act was wildlife
restoration, Michigan has used the-se monies to acquire land and restore
its capability to produce an abundance of wildlife. In doing so, they
have also furnished public shooting gr~u::Js where they were most needed.

The State of Michigan Game Areas have been placed in localities that
meet the following criteria:

1. The land in the project area is either too poor for
general farming or its withdrawal from agriculture
would not seriously reduce the econoniy of the area.

2. Each game area is large enough to be worthwhile and
form an economi cal manageable land unit.

3. The areas have a good potential for game restoration.
Li .  Land prices are reasonable compared to surrounding lands .
5. The areas are close enough to population centers to assure

substantial. public use.

By 1942, the State had acquired 30,000 acres in eight game areas . By
1951, ownership was up to 67,000 acres or-. 31 areas , and by 1960 game
areas covered 201,000 acres , scattered throughout the I~~wer Pe ninsula.

The Grand River Basin had nearly 87,000 acres in State-owne~i j~-oblic
hunting and recreation areas at 17 sites ii. 1965. The goal acreage
for these site s totaled 153,000 acres. These 17 sItes are located ~r r
Figures 13 through 17 and their present and goal acreages are presented
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ii. Table 6. The greatest con~ entratioo of State-owned public hur .ting
areas were in the West Central Belt Subarea.

These areas are managed by improving the land throu~~ habitat manipu-
lation. Habitat improvement includes, among other practices, tree and
shr-.cb planti ngs suitable for desired wildlife species, planting food
patches, making meadow planti ngs which provide nesting site s, creati ng
brush piles for wildlife shelte r , creati ng small dams fa r flooding to
oenefit  duck s and furbearers (M~ntcaJ..m and Barry counties-Figure lLi) ,
and, careful application of herbicide s to control unwanted or unproductive
vegetation.

The sportsman and the State of Michigan will face increasing pressures
to -ose these lands for industrial, residential, or agricultural develop-
ment as populations expand. The importance of State-owne d open-areas
is obvious ; they should be expanded now, before land costs continue
to spiral .

Hunting use on public lands (1.33 man-days per acre ) is significantly
greater than private acreage (0.30 ) due to public access and hunting
success being greater on managed areas, which makes them more attractive
to the potential hunter. It is also apparent that iiunting use of a
given unit is directly dependent on the location of the area 
near centers of population, easy access, etc . Surveys were made on 27
upland. type game areas through the four-month hunting season of 1955-5t ,
and a similar waterfowl area survey was made in 1956 (l8/31i._37). Approxi-
mate ly i8 small-game animals per 100 acres were taken on public areas .
It was 50 per ce nt greater than the computed kill for private land in
souther:~ Michigan, which averaged 12 pieces of game per 100 acres.
However, the total game area harvest was 70% rabbits and squirrels
and 12% pheasants, where the private harvest was 60% pheasants.

State game areas averaged 183 upland game man-hours for each 100 acres
of land and 1,775 waterfowl and scattered upland-game man-hours for
each 100 acres of marsh habitat (18/35). Hunting pressure was heavic-st
on opening day, weekends, and on Thanksgiving Day and the day following .
Palmer (19), examining more recent statistics on selected State Game
Areas, estimated that marsh habitat r eceived .08 gun-hours per acre
per day through the waterfowl season (Oct. 13-Nov . U) .  Upland game
habitat supported .05 gun-hours per acre per day through the waterfowl
season , and .03 from Nov. 12-March 1. The total, hunting pressure was
5.6 annual gun-hours per acre . This figure has been converted to 1.33
man-days per acre for use in this report.

It was further stated that the average one-way distance from the
hunter ’s residence to the area of hunt was 29 miles to State Hunting
Areas and 2~ miles to private lands .
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On State game areas, rabbits and squirrels
made up 70 percent of the total harvest.

Palmer (20 ) also reported on the importance of State Hunting Areas to
the non-hunter , who uses the areas for various resource related uses.
His study included the Allegan State Forest and Swan Creek Wildlife
Experiment Station immediately southwest of the Grand River Basin
(bo th State Game Areas are withi n Rc~ ion II I , but out of the Basin),
and Rose Lake Wildlife Experiment Station within the Basin. He con-
cluded that during the 1961 and 1962 seasons:

1. :~ont -h untir€ -season use of these particular State lands
is heavy. Approximately 1.6 million man-hours of recre-
ational activity was furnished.

2. During ohe hunting season, use totaled about 990,000
man-hours. State game areas thus furnished over one
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md one-haL f times more associated recreat ion use in
fall and win ter .
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State game areas furnish over one and one-half
time s more associated recreation use 1:. spri- .~
and summer than they do hunter use in fall and
winter.

3. Non-hunting-season use of State game areas is varied. The
more important activities, ii. order of importa~ice, are fish-
ing, picnicking, berry-pickin.~, swimming, camping, sight-
seeing, boating , and. mushroom hunti ng .

~i .  Spring and summer game area users are predominantly local
peop1~ .

5. Camp grounds, picnic sites, and other types of special-use
sites should be developed witri discretion on game areas.
Such developments tend to induce mass use so prevalent in

K-46

_ _ _  _ _ _ _ _ _ _ _ _ _ _ _  ~—



parks and recreation areas . The wide spectrum of recre-
ational possibilities now offered by game areas should
conceivably be narrowed or their hunting appeal and game
value will be reduced by over development of non-hunting
f acilities.

The Manistee National Forest , partially within Montcalm County (Figure
iii-), and State Parks in Ottawa County (Figure 13) and Jackson County
(Figure 17) also provide additional public hunting opportunities.
National forest lands averaged 0.17 hunter days per acre, and State
park lands averaged 0.62 hunter days per acre in adjacent states
encompassed by the Ohio River Basin (21/13).

Williainston Plan lands provide additional hunting opportunity for Grand
River Basin residents. The idea for this plan was originated in 1929,
with an experimental area located in Williamston Township in Ingh ani
County . A number of f armers , whose lands adjoin , group their acreage
into one large block of land. The combined lands are posted with signs
stating, “No Hunting Without Permi t ” . Each f armer is given a limited
number of hunting tickets , which he gives out each hunting day until
his supply is gone . No additional hunters are aLlowed in his fields
until someone is through hunting and returns his ticket. There is no
charge for the ticket, but the farmer has better knowledge and control
of who, where, and how many hunters are using his property. These
Cooperative Hunting Clubs have had varied success.

In 1936 the Conservation Department’s Game Division began sponsoring these
cooperative clubs. By 1940 , the program reache d its peak , with over
120 areas covering a total land area of one-half million acres located
in southern Michigan’s small game hunting territory. This figure dwindled
to 27 areas in 1914-ii- , but climbed to 35 areas covering 112,000 acres in
southern Michigan in 1965. There were 1!l~ areas with nearly 51,000
acres within the Basin in 1965. These areas are located on Figure 13
through 16, and area acreages are listed on Table 7.

The Federal Cropland Adjustment Program, U.S. Department of Agriculture,
has opened additional private acreage • Unde r the program, coordinated.
in Michigan by the Conservation Department, about 1,000 landowners have
agreed to provide public hunting access to more than 100,000 acres , mostly
in the southern half of the State . In return, these landowners receive
special fees from the Federal Government over and above payments for
diverting their acreage from crop production to conservation land practices.
Some lands open to public hunting also offer public access for fishing,
trapping, and allied outdoor experiences. This program became operable
for the first time during the hunting season of 1966 and 1967.

Another method of satisfying the demand for hunting opportunity involves
privately owned acreages which are open to the public on a user-fee
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basis. These acreages are intensively managed and. stocke d, “under-the-
gun ”, wi th game birds • The number and type of fee hunting areas are
related to the quality and quantity of’ local hunter demand. In many
cases, access to private fee hunting areas is considered a status symbol .
Therefore, these developments often cater to a clientele which would
not normally use other public or private hunting opportuni ty .

In the Grand River Basin, shooting preserves range from those open
to the public on a membership or invitation basis to those which are
private closed clubs. Shooting preserves are limited to 6140 acres, but
must be at least 80 acres in size if upland game birds are hunted or
50 acres if’ only mallard ducks are flown and shot. There were eight
shooting preserves in the Basin in 1965 (Table 8). Basin shooting
preserves offered pheasants and/or chukar partridge to the member or
guest. None provided waterfowl hunting . Licensing and regulation
governing the operation of shooting preserves are the responsibility of
the Michigan Department of Conservation. No county may have more than
one percent of its gross land area licensed to shooting preserves.
No county within the Basin is approaching this one percent restriction.

All fee-shooting areas were located within 30 miles of a metropolitan
area, and the majority were in the eastern portion of the Basin north-
east of Lansing (Figures lLi~ through i6).

K-Li.8 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - -



SECTION IV

F’TJ~WRE DEMANDS OP-i FISH AND WILDLIFE RESOURCES

Traditionally, fish and wildlife resource planning has developed on
a three-phased approach; 1) an inventory of physical and biolog ical
resources; 2) an estimation of future demands on these resources; and.
3) a plan of development to satisfy the demand. The rationale of the
approach and methods of providing the needed information have varied
from study to study , but these elements are usually present.

In this study, as in the Ohio River b aum Comprehensive Study (21), the
“user-day was chosen as the index of comparative need. The plan -

simply weighs user-days provided by the existing conditions supple-
mented by acquisition or construction of proposed fish and wildlife
facilities, against the number of user-days required. The~e plans
are based on several premises , a major one being , that if the necessary
lands and waters are acquired and made available to the public , the
resource manager and researcher will in turn provide the stock of fish
and game required to sustain the increased demands for hunting ond
fishing .

In the development of a model which would accurately project  fc~ uro
demands for hunting and f ishing,  the approach cas l imited.  to t’nose
factors -elitch were judged. “ significant determinants ’ and were -~-uanti-
fied in some available reference. 11115 engendered a ce r t a in  nrco-xi t
of t r ial  and error to ver i fy  or t-ojec t  opinionu of the ‘siCnif1~ once

’

of g iven  factors .  Even wi th  signif icance verified ., it became e-:idont
tha t the integri ty of our projective methodology depended to a Cre at
extent on the assumption tnat contemporary relationships between
variables would remain constant during the ir1 ’~orim covered ty th e
projec tions . While th is assumption will obviously be sub~ - c t  to -oror ,
it is commo n practice to 1o~ ically ~xtrapolate past pa t tornu  or trends
to arr ive at a forecast  of fut-ur- -~~e vun~~~.

~uu- fu r ther  studio.; made it  ob~ iuu e  ~Jet we we re incapable of domnti fy—
ing or c;url of becoming knowledgeable of all the factors wl: ~ch could
Ln :lo -  ace t L o  te : nndu  i’or f ishing and huntia~j -~~~- :r1~ acee .

A .;~.ccinl e f f or t  was made to ro-ducu o’u’ deter::~~r.ant3 to loweut cocenca
ienorninator’-u ; an-i eve ry atternl e was cad u to Lou-c our metaodolngy on
io ta pert inent to Michi gan , if not u c i t i c o 1 i-~ to t h ~ drand ~ive r
ba. ;in .  In a study area this small, the use of ::ationa l or even is— gional
c o ef f ic i -~nts  could ser ious ly  bias r~sults.

The methodology used to convert population project ions of the - rand
1~n ;;iJ 1 sub area  into sport fisherman demands is taken through the appro-
priato ~l uia~ ion procedures in Supplement 1, thi .ir’ ~-or t .

—~,- }  



17. PROJECTED POPULATIONS

Present and future demands for hunti ng and fishing are obviously, in
a funda ment al sense , a function of size and distribution of the study
area ’s population. -

Population projections for the Grand River Basin and its five subareas
(Tables 9 and 10) were prepared by Battelle t4moriaJ. Institute,
Columbus, Ohio, for inclusion iii the Basin’s Economic Base Study,
Appendi x 0 (1/1-134). The deline ation of subarea boundaries, as defined
in the Economi c Base Study , was also used in this report.

Knowledge of the relative urban-rur al population relati onships was
vital for estimati ng future demands for hunti ng and fishing . Fishi ng,
and particularly hunti ng , long have been basic recreation to rur al -
oriente d populations (22/ 13). For example, all adults (18 year s of age
and above ) who live in Stan dar d !*~ trop olitan Statistical Areas with
populations over one million, hunt an aver age of 0.25 trips per year;
but all adults living in rural , farm areas hunt 14. 43 trips per year
(23/ 36), a ratio , rural to urban, of about 18 to 1.

There are fundamental sociological problems associate d with using the
Bureau of Census ’ definitio n of an urban population (incorporated
places of 2, 500 or mor e ) as reflecti ng normal urban character. For
example , a town of 4, 500 located in a comparatively uni nh abited area
has few urban characteristics which would moderate the inhabitant ’ s
traditional desire to hunt or fish. Conversely, residents of unincor—
porated villages of less than 2,500 on the fringe of a large metrop-
olis, will likely be urban oriented. Population densities , expressed
as population per square mile, remove these potential misinterpretations
and provide a greater degree of comparability between socially homo-
geneous areas.

Population densities were projected to increase from a me an Basin
figure of 162 people per square mile in 1960, to 222 in 1980, 312 in
2000, and ultimately 426 people per square mile throughout the Basin
in 2020.

18. PR OJECT I~~ FUTURE DEMANDS

Hunter and fishermen demands are a function of participants and annual
participation. The result of these two factors is termed gross demand
and is expressed in man-day s of use .

a. Projecting future number of participants. The number of
hunters and fishermen projecte d to use the wildlife resources of the
Grand River Basin is a composite of licensed and unlicensed users,
plus an estimate of latent demand, with the result adjusted to account
for net ingress-egress patterns of participa nts across Basin boundaries.
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(1) Licensed re s ident  demand. LLcc: .ce s~~ cs ha. -~ .~r~ v e : .  L~
be the best available i~dex of huntia~ a~~J f i c h i m ~j  J~ro~ ct  e~who hunt or fish are required to ucy licenses , and the act ~f tuy in~ a
license expresses a deI lo i te desire to hunt or fish . Liceose sale
rec ords , on a county basis , are readily available, a:-d voc-ious u t ~~c iou
have p r ov i d le -I  indices to the re- latio:.uhie ~f u:1ic~ So I to 1ic~~..scd
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~
,- .-~~~~~ ~~ ..
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a 

~~~~

The act of buying a hunting or fishing license
expressed a definite desire to hunt or fish .
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participation. ~~C 3 i d I e n ~ f i shIng  and hunting l icense sales for 1960
were totaled icr  each planning subarea and sales per capita for each
were determine d for use in the projective model.

Total resident licensed fishermen were directly available from records.
2i-out fishing requires a special fee , however thi s did not confuse the
total s because a fishing license is a prerequisite to obtaining a trout
fishing stamp. Determining total, resident licensed-hunters did require
interpretation, due to a multiplicity of required licenses and the
possibility that an individual hunter might be represented in one category
without appearing in ano ther grouping. For example, a resident hunter
is permitted to buy a resident small game , deer (gun) license, and/or a
deer (bow and arrow) hunt ing  license . He is not required to buy one
parl-icsIar license to secure another.

By comparing the number of individuals holding some type of resident
hunt ing  license during 1962 in Michigan (2h-i~/l3), to the number of
-ichigan resident small ga~ e and deer license sales for 1962 (Michigan
Ce~ servatioi. Department summaries), it was determined that 75 pe rcen t
-of tc~ al license sales approximated the total number of licensed hunters.
Thur~ for c, by taking 75 percent  of the total 1960 Basin resident small
~~~~ -deer (gun), and deer (bow and arrow) licenses, determinations of

tal Bad :. ru -~~ideat  licensed hunters were obtained.

~i.LOsc sal es 1:. most subareas are indicative of related factors.  By
dL~~~rmi ai ng what those fac tors were, and which ones were represented
~y quan titat ively avail~~le da ta, a projection of future subarea
license sales is possible .

~ z in u thor  similar studies , the population density of the pro jec tivo
ofearcas in the drand i-~iver  Basin was inversely correlated with per
cao it a  sale o~’ hun t in g  a..~1 f i s h in g  l icenses .  ~~ c ccc~ ;i~~icnt  cdT

~~~~~~~~~~ ( r) ;-as hi~ h_ : Oi ’
~~~.O .  - at. th-. ~~ ~ rc~~:t  j OVoj  ~f

nr- bability when resident hunting license sales were related to pop-
ui~ tion per square mile within the subarea wnere tne potential hunte r
resided. The r value relating resident fishing license sales and
population densities was significant at the 95 percent level of prob-
ability . These were extremely high probability levels, and were there-
fore used in our projection model . Analysis of both 1950 and. 1960
resident license sales and populations was made to better affirm the
reliability of this relationship. Correlations were strong for each
year , indicating that projections of this historical trend are statis-
tica.1.ly reliable .

Palmer ’s estimate of the relatively short average distances a hunter
traveled to hunt (19), indicated there might be a relationship between
Grand River Basin subarea resident hunting license sales and hunting
opportuni ty iimnediatel.y available within the potential license buyer ’s
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subarea. This relationship has beeii shown to exist within the Ohio
River Basin states (21/27-29). Upon testing , it was found that the
correlation coefficient ( r ),  be tween resident hunting licenses per
capita and acres of potential hunting land per capita, was highly
significant at the 99 percent probability level. A similar relation-
ship between the subarea sale of fishing licenses per capita and acres
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The intc — i € i a ie .shi p e~~ rt c.~~~ . l i ce  - c e
sales , nre~ o; o Lcally available ~~~

- . cturi i ty,
and populat i~~:. c . ~~it i e s  appeared to provide the
bes t av ailable ~~~~ for determining future
l icense sales.

of fishing habitat per capita was also highly significant. These
relationships also include d data from 1950 and 1960 to insure that this
relationship was not atypical of historical conditions.

Other factors which siight influc- r .ce license sales were considered but
were either not quantitatively defined or if data were available their
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Fisning

Y .139 - .00006 X1 ~ .3 c3Jc L~ X2

Where

Y • ~esident fishing licenses as percent
of population.

X1 Population per square mile.

X2 • Acres of f ishing habitat per capita.

Hunting

y = .C9c ~ .000002 X1 / .01013 X2

WIhe re

Y Resident hunting licenses as percent
of population.

Population per square mile.

X2 Acres of hunting habitat per capita.

The strength of the “X1’ variable, population per square mile, is
partially masked in each equation by the in teraction between tee two
“X ” variables. The numerical size of the constants associated witn
the ‘Xl ’ and “ X2 1’ variables would indicate a severe maski ng e f f ec t .
However , tne reader should consider thac the “X1” variable is a 1a1-~~
number (generally well above 100) and the “X2 ’ variable is a rn -son
smaller number which dampens the effects of tne larger ‘X2” co::sta~ct.
Thus, tee “X2” variable (acres of habitat per capita) does become 0n ~
more powerful determinant of “Y ” (resident licenses as percent of
populat ion) ,  but not to the extent that the casual reader mig. :
pret from locking at the tuc equations.

(2) Licensed non-resident demand. Non-resident demand for
Basin ressorsos was muc~i more prevalent for f ishing (E i ~ -s:€ n )  t::aS f :  - -

dee:- nun t iog  (Figure 10) or small game hun t ing  (Figure 1 2 ) .  C.~nsiJ~r-
at ion  of non-resident demand is include- c in t h e  ingress por t io n - 0 Inc
net ingot . ss-egress determination factors, and is an important faclor
i:: nartoally c-fl setti~g egress from t :ic Basin.

( o )  UnlIcensed demand. ~-~~st spo rtsme n who duc t -i l t s : 1  a:-~
required to a-cy licenses and to pay specific fees to t in  $t a t t . or
Fe-us ra]. b verarnc::ts. Sportsmen wnu are exempted In some s t al e s  foor:
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these license requirements include : (1) those over or under a specific
age; (2) the disabled; (3) actIve servicemen; (J~) property owners; (5)
wives of license hob o-cs; a:.o ( o )  aborigines and indigents. In the
last several years ther e  has been a National trend to tighten up license
requirements. This  is clearly indicated in the age requirement category .
In 1955, persons unde r la year s old could fish without a license in
over half the states. In lot ’~3, persons under 16 years of age could
fish without a license in only 9 states (26/66-67). Most states have
now canceled the privileges c--f free fishing formerly given to veterans
and active servicemen. However, with the escalation of war overseas,
some states are again permitting free privileges to active resident
servicemen (27/71).

There are several individual groups excluded from hav ing to buy resident
fishing licenses i:: Michigan and the Grand hiver Basin. ho license is
requIred for wives sf resident fishing license holders , of those anglers

____________ 
- ~0

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

t ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ j  ~r - —
4f~~I ~~~~~~~~

Wives of resident fishing license holders are
not required to buy a license; they constitute
an estimated 1-c p er c en t  of total Basin anglers.
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interviewed or: all types of ~~~~~~~ habitat in the Basin from 1958 through
l9b2 , females made up 18 percent of the total. Assuming that most of
the females were unlicensed , either because they were wives of licensed
anglers or under the required age, the number of resident licensed male
anglers in each subarea were adjusted frcm 13 to 23 percent to provide
an estimate of unlicensed female anglers for each subarea.

Toe ratios of male to female anglers varied from approximately 5:1 on
warmwater habitat to 20:1 on trout waters. An increase in warmwater
habitat would probably generate an increase in unlicensed female anglers.

To further expand the Basin ’s fisherman base , the total of the indivbu-
ual subarea ’ s resident female and male anglers were increased by 25.o
percent to account for unlicensed anglers unde r 17 year s of age.

This figure is the percentage of anglers from 12 to 17 years of age to
total anglers that fished in fresnoaser tkirougnout the U:.ited States 1:.
1960 (26/ 53) .

A;; estimate of unlicensed Grand diver Basin anglers using tee Great Likes
was not available, and therefore coul d ::ot be included i~ the unlicenseci
demand expansion analysis.

National figures denoting the percentag e of licensed anglers to total
anglers for 1955, 1960 , and 1965 were el%, bÔ%, and 5~t,é , respectively.
A similar estimate for the Grand diver 3a~i:; in 19cc wouLd amoi. .t to
68.3 percent. This would be a c Lmum estimate of uxclicensec anglers,
because information on tne numbers of non-licensed Great Likes a ,ci

~llega1 anglers was not available. One would expect the percentage ci
licensed anglers in Michigan to fall below the National mean because
of its liberal attitude toward angler licensing.

Data were not readily available on number of unlicensed hunters  l oom
the Grand River Basin. The primary category of unlicenses resident
hunters in the Grand oivcr Basin, is those who hunt on c arola:.s where
they either work or live.

Ryel (25 ) attempted to estimate the number of 19cL~ deer hunte rs t :lat

hunted small game or~ their own f arm without a license, thus lawf ully
taking advantage of this license exemption. Using data from Loose
residents who listed f arming as their primary occupation , he estimated
that L~2 pe rcent of the “f armers ” took advantage ci thc exemption. In
discussing this percentage, he conclude d taat the potential for  us-
licensed hunters may be large; but since this study only conce rned a
sample ol those small game hunters who hunted deer, a non-licensed
figure encompassing all small game hunters  wa~ not developed.

National statistics (26) (27) of the percentage of licensed hunters to
total hunters for 1955, 1960 , and 1965 were l3L~%, u1-~, and il~4, respectively .
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The 19o~ figure was used fo:  p ; ’c ~-ec tions of unlicensed hunte rs  from the
Gr and River Basin in this re~~ ~t , and licensed nur .tcrs were therefore
expanded by 20 percent to account for unlicensed hunter demand .

(I i.) Latent demand. To this point, all efforts have seen
directed at measuring and projecting fulfilled demar.d. Unfulfilled
or latent demand is d i f f i cu l t  to estimate and to project.  A hationcal
survey probing this problem was undertaken in 1959-60 and published ii;
l~ o2 (22/6-9 and 30-38).

In this stuci,y when usked , “W’nat was it , mainly, that prevented ycu f rom
participating (in a given outdoor activity) last year?” , the responde nt s
(18 years and older) answered: (22/Table 7)

1. Lack of leisure time
2~~~ Cost, no car , no equipment 26-1
3. Ill health, old age, f amily ties 223
11. Miscellaneous (fear , lack of ability, e t c . )  13t
5. Lick of available facilities *

Item 2 was of questionable value in a latent demand factor , because of the
limited relationship between the effect of cost or r :c- equipmen t on whe ther
a person hunted or fished (22/10, 23/Tables l.lc arid 2.1:). Items 3 and
~ should remain comparatively constant throughout the projection years.
People will continue to have family ties, health problems, and miscellan-
eous reasons depriving them of leisure activities. Items 2 , 3, and L4.
were therefore removed from consideration in developing a latent demand
factor.  This decision was supported by data presented in reports deal-
ing with the National Recreation Survey (22/7) (23/2o_ 1~.2).  Items 1 and
5 were considered to be the more influential items in determining future-
latent hunting and fishing demands .

The magnitude of expected increased leisure time (Item 1) was projected
by the Department of Labor in 1961 (28/67 and 72).  Their 1960, 197tn,
and 2000 estimates for average weekly hour s worke d were 3c.5, 35. Li , and
30.7, respectively; averag e annual vacation weeks were 2.0 , 2.3 , and 3.~.- ,respectively; and average annual holidays were b .3, 8.~ , and 10.1, respec-.
tively . However , it can be expected that many people , especially urban
dweller s who are given additional leisure time, will increase partici-
pation in their present favorite recreational activities and not branch
out into fishing or hunti ng activities.

Lack of available facilities (Item 5) can be satisfied by providing
additional hunting and fishing opportunities. Since this opportunity
factor is included in the projection formula, as acres of habitat per
capita , it also has been eliminated from consideration in the develop-
ment -,f a latent demand factor.

* !4~.ltiple response from a single contact prevents total from su~~ ing to
100 pe rcent .
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Nationally,  i t  nas De-e:~ estcmca:.ea teat - - f toe car il t population (Lu
year s and c ider) woul d like t -  - ugiri  finebey and 13~ woul d like to fish
more (22/Table o) .  The nuin-Ing L stimates ~~- Ot tna t  5-~ woul u like to
begin aunting , acid an additional 

~4 
in ud .~ like tc d~ more nu ;~t ing .  0.

reference was made to the auciter or time-~ tne respur.de~. t woul d like to
increase his hunti ng or fishing activity . 2 ~- :e  I ~re , tra e percentile
expressions in the lollowi ng parag c apo :nly apply to. toe number of
nonparticipants and not to tee margi~ aL ~ai-tioipai.t.

For reasons given above, dev lc,pmen~ of a late:~t deoai.d factor con-
sidered only lack of time as a reconc i labLe  de t e rr e n t .  *

The scope of coverage was increased to adapt the latent demand factor
to the total population, not j ust those over 17 as con sidoren in l~~eller
and Gurin ’s work . By considering tae ef fec t  of lack of time upon tee
total. population de siring to segi:. fisning or nun tin.j, an estimated
2.oO% of tnc Basin ’ s population have w~~olfifled de:sacids for a fisai :c~
experience acid l.b3~ for a ~n s t ing  experience.

(5) Participants f ccci 1-ic Basin. tal anglers from tne
Basin were estimated at 202,300 in 1960. This ~oca i i  is projected to
increase 50% by l9uO , 100% by 200d , and l5l-~t by 2020 (Table 9) .  Corres-
ponding increases in h unt e r s , from a - -

~~ base of 1J~- ,300 are expecte d
to amount to- 40~ by 1930 , ~~~ sy 2000, a;.d lLl~3-~ n ’~, 2020 (fable 10).

It was raut od teat ri u :c~ ero  and ~se~ f-co-n from 1-ne Basin are prs ecte -: to
increase at approximately the same rot e  as t - ~cjl Basin .;r ~ u lat i~-ns up
to the year 2000 . P~puLatio:. increases, men compared with 19~~ Basin
populations , ar increasing 33--p by 1930, 933 by 2000, and 163% sy 2020.
The moderating ~ate of increase in hunters asic f ishermen residing in
the Basin as compar e-a Ic tee searp increase in total population after
2000 is att r iuutable  to increasing nrbani-satiu; nsa decreasing cppor-
tuni ty per cap ita , particularly for :~unting experie ces. Butn c~ n ditcon s
tend to r e - d un -  desires to n-co n icr f i sh .

(o) Particij~an::: ~sin~ tOe Basin. Basir: hunter—acid-fisherman
ingress aol ~~re as ic-ra vel pat terns  arc d.iscuss~ d previously ii. this
report. The net sportsmen gains or losses , sy subarea , were used ti.
ob tai n es ic.ates ot’ u utn  present and future  participants using tee
Basin ’s r esources .  These participants were n~ t necessarily from within
the Basin er the State ;  nor does the es timate include those Basin resi-
dents wru , ::e lt f lc-O hun te c i  or fished in the Basis .

foe percentage- of participants using the Basin subareas , of tr io se
participants reeidic-g in the Basin subare as were :

*Lack of tine due to work or family respon sibili t ies.

*-*l00% would indicate equal ingress anal egress for a particular subarea,
150% would indicate that for every two participants from tee- subarea there
were three using tire subarea.
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Fisnir~~ ________

Grand Rapids 39.7%
West Central Belt 103.9% 133.0 %
Lansing 57.7%
tOirtheast Fringe 68.6% d1.~~~
Jackson 167.3% 77.3~

These factors were applied to projected participants from Basin subareas,
f or each target year , to derive participants u sing e a c h  subarea. It
would be gross speculation to attempt an estimate of onun gin g  hunter and
fisherman travel patterns , with data presently avn~1ao1e . It was there-
for assumed that the growth or reduction of outdoor oppor tun i t ies , tr ans-
portation facil i t ies, and other socio-economic fac tors affecting hunter
and fisherman travel patterns would continue at equivalent ratios row
existing between the drand River Basin and surrounding areas .

Estimates of total anglers using Basin resources s-ore ~~~~~~~~ in 1960.
This estimate is projected to increase to 2lS~700 by 1980; ;i,300 by
2000; and 369,200 (Table 9). Similar estimates for h-cntero
using Basin resources were l~6,700 in 1960; 203,300 ~y l~ b C;  265 ,100 by
2000; and 3L1.2,300 by 2020 (Table 10). These estimates assume toat a
portion of the programs, as presented in the plans se~~ti~~c - of this
report, will become a reality prior to the given t acOc

b . Projectin~ future  annual participatic- ci . h a  ca:-~ ani c ual mint-
ing and, fishing participation was calculated usc projecte d for each
subarea. The average 1960 subarea participatiun was estima ted by coulti-
plying total acreage of various types of subare a habitat times Inc aver-
age use per acre , as determined by various M±chi~ as t ic-dIr s , seen Livid.-
ing by the number of 1960 participants using tee- subarea ’s c e r cu r c e s .

The average annual e s t i n i c~~i sub area partieipstic values sec- c :

Man Bays
Fis hing 

_________

Gran d Rapids ~~.o 6.~West Ce ntral B eLt  Is .3 22.0
t.arsi:g 14 .7
N1rt r ie as L F : ’c:.g~ ‘(.7
Jackso n 7.~ L i . -

The weighted aavern g basj s . - - - a ’ I on a a. I - . s;. : u a L  days
use per angler ao l  10. an:rua~. lays se per eur ~~e- ; ’ . h~ cc c a u t ic ip a t i on
figures appr ox in a tb t n t i  al me h ans ~~ ~~., cu~, s us~ j e r  ic igle:-
and -1 .2 days c p~- t • r ra ~ - SCar . t I-s ~~ ‘ 1- ~- - as  n .~ a- ,c. 1’ 1. . ~ and



- ~ 
-

~~ 
-

13.2 days respectively . i ~, sn~ ca ia t ivc-ly  a: nac. eke l iver Basin
had average annual p arti cc ~sl~ rs of 10.e na: te c’- cay c uri c and ~.3 angler-
days use throughout the bock: . ‘21/11).

Grand River Basin angler participation in  1~ 6C, by subarea , was also
strongly correlated with opportunity, represented by acres of fishable*
ponded water and streams. The correlation coefficient (r)  was highly
significant at the 99 percent probability level for this relationship .
Although a. predictable relationship betwe-e- ; the number of licensed anglers
(partici pants) and the subarea ’ s population dencity  did exist in the
Grand River Basin , a significant relationship between the number of
t imes one fishes (participation) and the subarea ’ s population density
did not exist. The Ohio River Basin Study ’s findings were the same
(21/31).

The most accurate denominator of future angler participation in the
Grand River Basin was represented by a linear regression relating parti-
cipation to ar index of available opportunity, and not to human population
density characteristics. The 1960 data is best represented by the equa-
tion:

Y : l . 7 3 ,~~23.93 X

Whe re

Y ~ Annual angler participation.
X Acre s of f i sh tng  habitat per

angler  -using the subarea.

Ad.jus~~ent 1’actors for this equation were based on the differences,
if any , between the calculated and actual 19W angler participation.
These adjustment factors were applied to I r e  projected subarea parti-
cipation to partially account for various unknown determinants specific
to each particular subarea.

The fishing opportunity available jr 1~60, plus an estimate of developments
planned for construction by 1900 , were summe d and the result applied to
the regression to compute 1980 ax~y1er part i c ipa t ion  values.

The factors, which influenced the individual to buy a hunting liccose ,
also induced the hunter to spend additional days afield. Hunter parti-
cipation depends strongly upon the subarea ’s pc pcriLatiura density (r-
significant at 95 percent probability level), and hunting oppor tunity
per subarea user (r-significant at 99 percent probability level). A
multiple regression based on 1960 subarea data, relating these factors,
is represented by the equation:

* Capable of sustai~ i ;rg  a opor :  h i ~~:ie~ 1 it ;dar’ J~eus -f iccoessloilit - .
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Y _0.U~~~0 . 00 0 0 2 A/ 0 .367 8 4 X2

Where

Y = Annual hunter participation.

Population per scluare mile.

Acres of’ hunting habitat per bunter
using the subarea.

Hunter participation ad..justxnent factors and projections were developed
as they were for angler participation figures.

19. PR0JECTI~~ FTJ’IURE NET DEMANDS

A comparison of projected supplies and gross demands permits an
evaluation of futur e net hunting and sport fishing demands .

a. Gross demands. To arrive at projected instantaneous gross
demand figures for the target years 1980, 2000, and 2020, the projected
1980 hunter and sport fisherman participation rates for each subarea
were assessed against each subarea ’s projected 1980 , 2000, and 2020
participants. Gross subarea and Basin demands , expressed as angler
and hunter days, are shown on Tables 9 and 10, respectively .

Gross demand for fishing generated in the Basin is expected to increase
from 1,5 17, 000 angler days in 1960 to 2,000,300 in 1980 (32%); 2,647, 400
in 2000 (75%); and by 2020, demand is estimated to be 3,341,400 angler
days or a 120% increase when compared to 1960 angler demand (Figur e 18).

Gross hunti ng demands were estimated to be 1,459,100 hunter-days use
within the Basin in 1960 . Demand is expected to decrease slightly to
1,400,900 hunter days by 1980 (-4%) ; then increase to 1,790,300 by
2000 (23%); and. ultimately to 2,269,700 hunter-days use by 2020, an
increase of 56% when compared with 1960 gross hunter demand (Figur e 18).
The decreased overaLl. Basin demand predi cted from 1960 to 1980 is a
result of a projected decrease in number of days of participation per
hunter, even though the actual number of hunting participants is expecte d
to increase in the interim 1960 to 1980. Indications are that decreas-
ing participation may level off by 1980 . Thi s, in conjunction wi th
continued increasi ng numbers of hunters will result in increased gross
demands by the year 2000 and. 2020 . Strategically located hunting oppor-
tun.ity developments, in place by 1980 , shoul d generate demand by increas-
ing participation rates, while also satisfying existing unfulf ifled
hunter needs.

b. Supply. Afte r determining gross demand within the Basin , it
was necessary to estimate future changes in opportuni ty (supply),
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FIGURE 18. GRAND RIV ER BASIN GROSS HUNTING AND
SPORT F I S H I N G  DEMAN D FOR 1960 , 1 980 , 2000,
AND 2020
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represented by acres and type of hunting and fishing habitat . The 1960
indices of pressure on given un i ts  of habitat (Tables 1 and 4) can be
considered near their capabilities , at least within the framework of
known or foreseeable determinants . Indications are that pressure on
a given area of habitat remains relatively stable , ove r a period of
year s, if the resources sustained on the habitat remai n comparably
stable. Therefore, that portion of the habitat~ base present in near
future years should support hunting ao.i f i sh ing  at a rate consistent
with present use .

The angler is normally provided with ever increasing acreages of ponded
water to supply fishing net -do through reservoir cnnstx-uctior . programs .
Impoundments, however , are usually gained at the expense of stream
fishing habitat. To compensate for losses of stream environment it
will be necessary to conti nually attempt to improve residual stream fish-
eries through bette r fishing maragement methods or t~irou~ h more effec tive
polluti n abatement programs, while simultaneously ~::x t r — ~in ~ access pro-
vision programs . The initial success of the salmon introduction program

I,.

r ~~~~~~~~~~~~~~~~~~ 
-
~~

The initial success of the salmo n introduction program
symbolizes a bright future for many Michigan rivers
and stream s, includi ng those withi n the Grand River
system.
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symbolizes a bri gh~ L ’~~ture for many Mi chigan rivers and strea ms,
includi ng those within the Grand River system, and represents a
bold new effort in increasing the fisheries base of the State .

The hunter seldom realizes an increasing habitat base. More often ,
huntable habitat is consumed by urban sprawl , highway s, changing
attitudes of landowners towards the hunter , and other habitat-depriving
measures of a burgeoning population. Inl’oruiation on projected land
use changes , provided by the Economi c Research Service, United State s
Depar tment of Mriculture , East Lansing, Michi gan, was taken into
consideration in all hunting projections; especially as they indicated
reductions or shifts Li ‘nuntable land bases.

Each resource oriented agency whose program could affect existL g or
create future Basin fish and wildlife habitat was contacted and re-
quested to project or dive estimates of their construction or manage-
ment plans to the year 1980 . Details of these programs are discussed
in the following section to this report.

c. Net demands. Near future (l9~i0) net demands for hunting and
sport fishing were determineu oy subtracting existing (1960 ) u se f rom
the projecte d 1980 gross de.na~.d. Consideration was also given to acres
of hunting opportuni ty lost d~rin,.~ tne interim l9o0-l980 .

Hunting and sport fishing net demands for 2000 arid 2020 wer e determined
using the same method as used for the near-future (1980). Therefore,
2000 and 2020 net demands were a function of the gross demand changes
in the interim years (1980-2000 and 2000-2020), the carryover net
demands from the previous target year (if any), and in considering
hunting needs , the effects of land-ise changes on opportunity and use.

The reservoir construction and other fishery development programs
completed prior to 1965 and contemplated for the period l96)-1980 will
affect angler interest and demand, as will the population increase
expected prior to 1980. It is estimated that the 1980 net Basin sport
fisheries demand will require an additional 483,300 angler-days of
opportuni ty over that available in 1960 (Table 9). Net demands are
expected to increase 1,130,400 angler days by 2000 and 1,8214,500 by
2020, over those provide d in 1960 . Angler needs will not be evenly
spaced over the Basin (Figure 19).

Projected changes in land use and availability indicate that 151,000
Basin acres will be lost from the existi ng hunting bas e by 1980, an
additional. 2214,000 acres will, be lost by 2000, and 282,000 acres will
be unf avorably altered as far as hunting is concerne d from 2000 to 2020 .

Although net demands for additions .], hunti ng opportunities are riot pr o-
jected fo r 1980, net demands will soon appear in the interim 1980 to
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FIGURE 19. GRAND RIV ER BASIN SPORT FISHERY NET
DEMAN DS BY 1980, 2000, AND 2020
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2000. By 2000, net hunter demands are expected to be 1414i,000 user
day s, then increase to 1,007,800 net hunter days demand by 2020
(Table io). Figure 20 represents projected net hunter day demands
by subarea. Net hunting demands would be considerably greater if
all the demand which originates within the Basin , were expended on
in-Basin facilities.

Plans presented in the following section to this report will provide
guidance in meeting these future net fishing and hunting demands • The
number of days-use provided by a particular project completed prior to
1980, would of course also satisfy that amount of demand projected to
be present in 2000 and 2020 . Where large net demands are not projecte d
for a particular subarea by 1980, lands for future development could
be acquired and held in escrow against post-1980 demands . This
method would also hedge against escalation of land prices in future
years.
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FIGURE 20. C-RAND RIVER BASIN HUNTING NET DEMANDS
BY 1980 , 2000 , A N D  2020
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i LAN S E\d~ ~~~~~~~~ :~EAi~-FUTURE (1930 ) FISH AND WILDL~~’E ~TE’T DE~1ANDS

A principal objective of this study -was to develop a single-purpose
w-j r~ -o ,an fu r  the preservation, development, ansi use of f ish and wild-
l i fe  resources, so that future demands for hu~;ting and f ishing may be
m e t .  This section is devoted to dovelorlng that theme .

2U. OVERALL BASIN PLAN

a. Magnitude of future net demands. Rez nsur ce developments obviously
nust be located near , or prefera’bly in, the subareas where greatest . c: t
demands are expected (Figures 19 and 20). The magnitude of projected
Gran d Ri ver Basi n needs , as expressed in user-day s in Tables 9 and. 1C ,
may be considered minimal unde r certain aod.l ,As. N et  oemands c~ usis na.o
been developed, with reasonably logIcal models, which would provide o
great variation in demand estimates. The method we chose and which has
been aescribod in detail in Section I’J , resulted ir. the most cs: serva-
tive estimates of demand of tho~.e unao: c-:s sid ’~r at i o n .

This approach assumed a stable fishe:-iee basL- and a decreasing hunti :~
base related. to an increasing deman d for these experiences; with the
results ad jus ted  for  expected Basin pressures , rather than planning
for local demands which quite likeli- will  be exerted and met out s ide  the
Basin. Fish and wildlife develcpme :.t :  w i th in  ‘ ne highly populated
Grar.a niver  Basin can be expected tc increase , but not to the cic-gree
where total i:~~F eosir .  demands could, be fully satisfied without haviro
to cross Basin boundarie,~. This report h~ pefully will provide guidance ,
encourage and stimulate additional development, and dei ine  goals; ~ut
one can not a..~ume that utopian conditions -sill be provided for the
hunter , fisherman, or outdoor recreationist  I:. the fcreseeable future
in the Grand River Basin.

b. Selection c-f proposed developuxnts. Each agency whose yrc-grnr:
could af fec t  exis t ing or could create future basir1 fish artd wiLLLif ~
habitat was cont a c teci and requested to ;ive estimates of their projeotc o
construction or management plans to tne year 1980 . The Michigan l art -
ment  of Conservation and Michigan State University provided informati0n
or analysis on recreation plans through 1980 (29) (30) (31). Potential
reservoir sites were identified by the ~tchigan Water Resources Commission
(32 ) (33), Detroit U.S .  Army Corps of Eoi~ inecrs iJistrict (314), Federal
Power Commission (35), U.S. Soil Conservation Serv-ice (36), and the Tn-
County ( Lansing Subarea) Regional l ianning C~ mmission (37).

A sophisticated screening process was developed to select from these
proposed sites and associated lands, those best suited for meeting future
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f i sh a~ d wildlif-c ,i~ina~.w~ u trjc .me - -s.,ng p -~~n~

(1) Bi~l~~ical consloeratio.- .s. beser’:-~r sit- s
s idere d  from both  a nc-siti;e ansi a n e sa t I-~e cicloglcal ~ -sj~~

Habitat exis ting  in the ~ropcsed I’- servoir basin was as- - e.nse s - ~ -ainst
woat tmc site might offer if developed.

~-h~c mr s whi m - xo~~~o~ d -or rad,d oaiL1 ~~
-;o1-oat-o j the p t en tj cL site s

lnciuaed:  i.iuic~ a ticn  of st reans  m ay in g  good trout, os~u~ o:, ss ,
- r -salleye f ish ~. :n. ’-s ; -. oe:Itsal i..cinnstlon of ~~~~~ ~ue nato.rai ~reab,
Jtate  an~ areas, recroatlorad areas, or parks; an-i str~ ams hovir,r
great  ns~eentiaJ for  fu tu re  cnaarjmc -so f i she ry  runs ” . Disc-sssic:,s
•‘i~ 5 th~ ~.1i -cuigan i~:part~ ur~t o~ Conserv ~~tIon verL imotr uos e : sal in jud d-
ing the comparative existing c-nd natc: toal -j ualtties of potent ia l  s i tes .

Othe r fuc to r~ union roceivea co:.si~~ ration In e.alnaoo:~s and screen-
1mg s tructure potential were the ~xisting and ‘ xpectes water quali ty

tne source strecun , as ~~- .. i as si:c , -~ecth  an-I expected. use ~f the
~~ot e :,t ~~al reoL :‘o’oir ’s water,~ o~ - a:s oiatco lai,o~~. S-obarcas having
greatest projected net n’ manu~ an~. tno se maying reservoir sites w it h
the best f i sh  an.c wtldlife p-~ter~tial were not alvays one and t~ie same .
Becau0 - of this , consiaerci~ i n ma i  to be given to dl. ‘:ol n ing sites in
a gi-.-e.. s ’ub —a nea , umich  u~uid satis:’:. a nando gen e ra t ed  in an adjacent

a.

(2) dod I - ~~:cal co .si oecat i .  :.o. There are no.0 0- ~o s o c l o—
logical consij .erat io: .o i rtherent  is. eUO m e t u . :oI~~~ -r for projecting
fuvu:’e hunt in g  and f ishing demands. Th~ ~:J, t i a l  facu-c for g~-a-ii r.g
pute_tial site.o wa~- t n :  prc ,ec~ eJ no~ :.: tude anl eo~ rce of need. Wi tn in
on is  framework , access to po t-e : toal si ~CS f ro.s ~u ens  of c. :::an -d and the
s s r i~ial distribution Oi’ o x i st ln g  ~h vol. .os~ - t o  were isL~~L rta:.t ccnsiae:a—
.tioms . Conf l ic t ing  uses  by other - ~urccs of Ic-mmnd also receive-I
con s ide rat ion .  PL tc- ntial sites in areas devcid c . f water nabitat were
accorde s nigh priority ; while cites ~~~~~ near or r ey n r i  developed
areas , remote from pro~~ected deman-os, r ece ive d  Ic so ante .  

(3) Economi c consiuerations. A number of potential site s
have little proi~-abioity of bei ng developed tecause of restraining
economi. -o conoi~~L- r is as.  Factors which ucai t usually pusn sev clnpm ent
costs  beyond faw cobb - B/C ratios include : 1) reis -cat int s (residential
and industrial cievelopme~~ts , Sewag e treatment plants , o&idroacis, maj~~r
highways, etc.); 2) topography of site (length or heigm~ of Jan, r at i o
of aura f e e t  to surface acreage ~if multi-purpose reservoir si’~e , f low
reliability -~f t r inusary streams, ability of dam site or casor .  to mold
water); and, 3) other physical factors which would result in higher
costs tha t. benefits 1’or site developme nt.

c. Generalized Solutions for Basin Problems. There are two
principal approaches to providing the opportunity n~ €- Ja s ~hr ughout
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the Grand River Basin : one involve- & increasi,,. ut i l izat ion on exist-
ing resources; and the other , dev eThp in~- :.ew sources of hu: tlng and
fishing opportuni ty .

(1) Increased utilization of existing resources. A great
deal of water habitat is degradeci turoug h the effects of industrial,
municipal, and agricultural pollutis a • I t  is imperative that rehabil-
itative measures be taken on certai n of these waters before they become

A 

-

~~~
.
~~

-

~
- : -  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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A great deal of water habitat is degraded
through various sources of industrial, municipal,
and agricultural pollution.

completely unacceptable to fish life . This problem will be compounded
by increasingly insufficient treatment facilities or practices and ever
increasing costs for providing adequate treatment. New and improved
legislation embodying stronger penalties for violation of pollution laws
is needed. ~4ater qual ity criteria must be proposed that will meet the
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a iovccsifi~ u :-~ is cnssi.,’asitv oo-o...L-ussin,J all, life-
h~ .,1s :’y s~ng- u. s t  - i.:g at ~ lr i o  i so  a~j oat1~’ l i fe-, tr:e ~Lc :oi oon
.~~~ te n: S -5, -- :~~~~~~~ . ss i -s~. ha~ n t u o~ u (0 : 1 is - ~f lc i t  t i.,- .u~ rta::s that
rco~ ,~~ : oat~ 03 ~o : i~~i s ~ . ‘ sh ~~~~ se n s i t i v e  ~~~- - s~~ ~, tue i:.tule: ant
is-.- L~~.,~~ntal n t -e L s , the .

~~ ..~cCist ic ~-fis. soc — s.s i .-is stresses,
l~ :~~-term ~:~~~~ts of ~~~~ do -c d l - ~~~~- l  nsx ic i~ y ,  a~ d :, a:.y ,ntxic- :’ :aet~ rc. ’
is SpLd ~i_ i c  wat 0s are -~i ,  ;i ised far -is ow t h - l r  sanani i sn ti -o s . o 0  -

i:.~j  aquatIc l i f e , ma~~- exi.  t ing  w~ . pc sc-noial soar co ~: Lcu i :~ : p i s r t —
-s : i sy  will oc Thst  or - . -. :-aiscd .

Fis:r~ri - a~~,i . - ‘ a~~~ n ,iisis~ -isas~o..s ar a~ . ,._dc r.o :s-~n the
of m- ir  a~ taa ; r . s -n . ThL :achiga.. .~~ S

u~~ -~ a~i~- : .  :0- els tha t  -
~ ~, 

, - Cent  i -0 ;o,je tt  in ,o- J a n- l n .  annsr e l
id.W~~, teo a:J_j n ~, c.J’u:’cement is-us i.. t:Ie di: otis:  a
sa to ’ j’:al1’:~ ~~. ~~n o- ~u~ .aly , j e t t e r  we tland vi lul : :  -~ nasitat . I:
s~ ite of’ tm an’.-a: s s, a o n  ontort 0 5 0-o . s : a l e  ny lar~ - s ins

0-c : .eces3-~~ , - - c i s ce t:soO is’ - o-ieo: s~ ls~~o. j ocre aseci
u :-cnnioat~~ :., xpa .a~ and oa- -s oidu — :- : : ’o~~d in ou s t o y ,  aol n~ro Je.ICOaJ.
nu ~ c - t-0xic ugi-io -sit - - : -is on-aJ, cai s 50 COSJJ1ICUt  this ‘~oisc- m .  - -

ar :~eooe d is :~s’-~ \ c o s  ~~ . r~~.e-~ i d::oa~~ a: se u de~~ aciatic_ of
a:, £ nsoo ‘ ~~Ui’C e 3  t 5 r~~.,~~n -~ r-~~~~ in g ,  ii~ l~ a~, aOl u

In neveio pmc 0 nctlve~- . , is -- ~~ ~0OJ t~ i,k~:ns’L5:ent is t -o , s er v a t i s n

~~~~ 3) ,  ‘ L~O.0 cie’.’Ll-ja: t on nt .car wao0r mao exp anee s t e ~~ .e0d u S iy

S tt i,e Cr :.o 5asevi is c~ a ns’iso snoch on: Oe~ uitcd in s~~’i- , -ss
iclint i n  ~.f ~~ rue:i, , ’ ~co.~i ty  : l~u:i:.: -.a:e - u .  “ ~~ Ulands i i l i l i fe  h a s i s a t ,
,.o-ce abu, .aa. t tnr ns~ anut the I-ant~~, has -i cdo~ aseu ~o1’ int -osly .Su’ing

~mo ~ast cen’~~
_’y. The J-. sao a,.t-nt further States t:iai~~ (~~-1 - ) ,  ‘ i’he ua~ or

~~:io-is rural L--aisa~is uS  :uoo -nt io, . i lonir a  ~:l~~; to 1 ,, e .  ~r-:ncndouo
aure-IJeJ u-f woslanu wildliis. nanitat vt-:0 des ~royeJ as oraina1;t joi0~~e C t o ,
. n , v ~u-nt’l~ co r .ceive ,. anci ,c, : ist , cu noe ,’tc i c- -moo s , acol  ~, a. - in SuSIC
cases 1az~es, to crop 1’i-cl~~ . isan. i , 14 to l,0L~J ve~ ~ I( O :,0llI~ -- audi-
T h a i  ar c-c o w-~re Jo-am es by yo ce~ tis :‘oli c and ot :ier c c - ~ -:~~

‘
~~~~ -~~~, 

j ’i oao- ily
nt- sn -s guise of malar ia  o~~:,tris . so ~~~~ ~ uly c a - c  .,.illien a c n s s

is wetla:.~ s renaine~~. ultnuu.jn lul- r figure s  are clo t c -~ isll:~ asac.
it  seems obvi ous Oman this ac rc-cc~~ cost ~~~cceo is unriak s:. ;p itc is
indivi lual a,id agoncy of isc’os to pl ’c’vc : .  c. fus’ tno:’ aotruc : i~n ,

isoviously dc’aine i habitat, a:,~ u r cat o  new masitat.” w i :  ~~ -c : lannt
w ere  pr ev ioucc 1, -Irai ,eo unde r t .c-~ ~ oe te - :cse -is .uisaria c~ nt:n~~, One
j u s f i fica t ion  is 0 f t e n  to rues. clntnt contro l  or vatt  s’s:c:u .,.u:ugcne:.t. As
is. prc ’.’ious ~~ 

ai- .~, cirai: ng- is oboes. necessary, is far coo :-: te . .
arc ..ot warrarcteu a ’ -~d flocia control  c0ula b e - - s t  be s tr v et i  by - sling waters
on tne m ccci throngo set ter  lan-c t ;e i i snos .t  ~:-actices a:.a small reservoirs.
i t is regrettanLe that exi s t ing  nile- cc op ri ieo a r c  I n151001 a still permit
unwar ran ted hab it -nt - loss tm c’ ou 0ç:i :cr ’aiaage or st:’can ucia:.nel :ao-asficat ion ,
J.espitc- t~ e so rs ’y nistory of Lhe~ o operations c- cc a :,anl. ,ai  scale . How-
eve :’, caere is cvi cs:nce nt c~ -reasc’d i u c ~ rest is. ou , c’cuc o ans lc-~~1slati ~ -
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As in previous years, drainage is often necessary,
but far too often programs are not warranted and
flood control could best be served by holding waters
on the land through better land trea tment practices
and small reservoirs.

which will protect the remnants of wetland habitat from destruction or
degradation.

Developments designed primarily for other purposes can often provide
secondary or indirect benefits by creating wetlands habitat. For example,
road or highway construction, shallow sediment poois in Soil Conservation
Service Sma.]J. Watershed projects , and farm pond construction all can
provide habitat of value to waterfowl and other aquatic bir ds and mammals.

Providing access to existing opportunity is a major consideration in a
recreationally oriented state. The Michigan Depar tment of Conse rvation
states (29/22): uMichigan has the largest number of registered boats
in the Nation---399,000 as of December 31, 1965, plus an estimated
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4
i.u:. — : o  ~i5 te0e- -~ a • Studies is’ oua i i .~ t :c.ci~ t.,dicato ~~ i i O

tuto.1 :10035 cc ’ on :.  ntoic:i idG ,oo)U ty l~~o)u .  isii0 ue-xoa..d canno t oc j e t
wi tnoul. chaos alon~-~ SOc ~au r f i ’0ci t a:,u tr~ usl~ sc-s.~ pntulc,,~ ,tos~~~
acI boat husi,,e-sst-s l-~~~ a v10 :-ous public ~rodran is pursues.
A ccord in g  So De-partLe::t surveys , toe-re were o- ,300 acres of water cnc’ntpo-
~ut she Basi c in 1~’:oc wnich i:eeUo-ci access developments. This acrc3~~c
will cc:taari,y increase in relation to toe demands of future fis . ie.  
.he’re-fore, the- LtLcniJar. L~~pac tscent of C0nsc- rvat ion.  is actively u . SC:-

~~~~~~ a.. access acquisition and reh&uil i tat i0:, p ro lcan  which is
-d e sif :  o s .  to dc. - mace with exis t lag and future de-niajids fu r  ac~;Lr a -c e o : .

sa ,~~~o,, !o-:,t ~~- o1c’ans i.-, fu urc year s snouj .d provide co~ t ioui . .~
Sc Le . cu e nt ex i s t ang  r csn trct  s and direct attention so areas on - - S

- u~~~~ ’- ret-ar :. to tue -sp-ors sma :c. . c  seai’cn on trout st-~cSci .0,
dice,; , s toc :ci : :  ra tes , co.u angler catch ia.~ san-wa Snat sy stoorli ag
greater ntunt- - - of sub-legal tr~ut rather toad a few large trout , ole

c ci, . c:ntect to catch ~r oat € r  :-ucsbcrs ~f legal—si :ed trouct.  This
is ~ ut , dr~w, and tak e ’ is also :ao:-e c-csd: o-L.iCal . Wac c:, :ases

f ish : r-: ~r0Jrmos arc also receiving additional consideratic :: .  Th:’thc-r :.
pike sj c ’~ lag marshes will be I- y e - lu - se -u .  Fiu;iing laws ciSc be ing
lihercetisea wherever biological data indicate  laws are to:, restriotnte.
The cnncis al. caciicatio, : of problem fish populatic~ s, wi on a S005t qoc 5
restock i -~~~~ wi t,: : z- conrable f ish, has bee.~ a:, oxpa:din~ e i’~.~dS00d . j ar  ~ial
trea~~ie:,ts have bee : used coo tninni:.g ovc-r-a’uu::Ja:,t panfish 

~~~~la Sd ins  to encour age  growth act:: thereby pro lu-ce cool -c catchable t i c k .
Stunted pa.-iio:; populations arc a macnt- pr nte::. in  Jrac.d :- ive :- ba Th , -
lakes.

The fu t u:’c st ut ’ uo of the cntsu- ro ir i s  - 
- 

in the- -n oi : .  is l ir e l ,~. o~
iepe:cci upon. She Lake ~‘~~chiga.. f i shery . I:. this r ed ar o , ‘he  bound ni’;c S’
system nas bce:, lientifie- : a0 a. co: t r ir u t o :’ 0f sea ln-n: :cs- a to Of le  Thr.c

Bureau is Cosinec- olal, r’ishcriec Ui ,~i0~~,o 55 ::a- ’~ con leci - ,.t Ofl e- .ica.,,
uornt~~is. work o~ Se~. ’0 r al nt one lowe: ~a’ibu ’ca;ies is tan  Gran d as pot ’ s
of’ tao overall lascproc oca.trol fl.’ngl a 011 the Great Lakes. I: no tOeS
factors are ii:sitl:.d, present lanprc-:; control wc r,c will ev e . , - ,inils’ :‘e our..
I~ike Mi c-higa.. cocac,eooial fisci~-:-y value s to l e t e l S  cus~ a.’a;;io t0 toco c
existing L-etoi -c lccc~ c’cy parasi tism . ulon -, t,:c la rfo  ~nt T h a : i no is
alewives cUr.’e~ sly in the- Liu~e are ex p e c t e c i  t0 : c cv i J e  f 0 o d  oslis lie::
fo r i, :ore ’asing pojc udat io - :. s  of lake t 0 - o U t  and 0 ther  importa ~.t ~~~ species .

The overaLl Jane- management program als0 iS 0 ‘. idicia a,d saou,ii C~~ d 0 i: tle

to provide for m oo-cased use c-f e-xistiag wij. J:. j ‘ - r en t - s can s .  The sound-
ness 01’ ax. a..Je-rless dcci season ii , suuthe:’:,~~ichi 0;a:. is 

,,~ w acoc-pt r . s.
The- proJram has cursed certai n cit- e r :sanugc-me ’nt pr~s lerns while at tat
same time prn ’.r i ie ci neede d additio:.al opp0rtunity f 0 r  the nuatc i’ . .Iic
.~.uuroi ng love :‘cprese’nts ani,tmc:’ wildlii 5~~€t’~~( 0  t a c it  ccui c 
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additional - cj  :-tuo i ty without  additional cost or nu : .tiug acreage ,
merely by adding it to the game bird list.

Turkeys t-iri;iag in Allegan C tunty , which tic:, partially within the
Grand diver Basin ,, :s-;~~est  that additional. i:.troductions night be
successful cirewac - re in the Basis.. Habitat sic,cilar to that in ,‘,lleJan
County also exists icc ~-t :ctcalm, Kent , and Barry C ou n t i e s , with lesser
acreages in o ther  ~a.~ifl Cc-sa tes.

C~ ot inued e f for t s  should be made to repeal T h u : c t y  laws in l1i~chigan .
This antiquate-:i system has no bi~ iogical basis ar:o in  an unnece ssary
bud~ eo oral;:. Thoal  c o st .  of oc -u : d i e s  1:: l~j t-~ wa: ~2~4 2 , l3~~, un ,:’
chort o~ t-h~c record p ayment in i~,6i.

Habitat Jevc-l: umex: t has been accelc ’ra:os on :~at t ic  ~wne and recreation
areas. U:>la:,d Jan e pop ulat ions have :‘esta,cnted c’av-o-rabty to cdti0 type
of man agement, which includes toe creation of ;.-:‘ucnpiie shelters, devel-
opmea ’t of additional “edge” , inc reased  herbac0 0sc planting s, and more
tree cmi, shrub :la::tiags. The 4 i l l iumston Plan Program and Federal
Cropland. ;~c~.Ju s~~ c- ;co l r0gran, should have- cor it l r :u e -a success in providdnJ
oppurtunit ::  is. the Basin hunte r , at l i t t le  cost to the State .

Certai,l d o r i a  areas do not allow h unt in g  on Sunday . If Sunday nud1ti ;~ c
were allowed thr o -u ;hoa t  the Basin , one worker t s opportur.i ty to go a±’ielc.
would he Jr c-at lv e:.har.ce,i . Hunsable lands as,a species generally can
support ~reu~ ’. ::sag€- , and hur.s~ r p ar t ac ip a ti s  - wc cilci increase, with
ccc- additional, State expense.

Applied re search and development are s-ital t~. arty rr ogress ivc  plan for
neeting f~ 5u: ’t ish ar ,a wilu lifc  c oeds .  Fishery studies, i: -oiouing those
concern ed with mor tality and disease , sea lamprey control , :: II- and
warmwater p op u l a t i on  uy:ia.mics , g~~. er a], creel censuses , age a::, bruwtrc
analyses , li::::olo.1y is lakes and streams, f ish toxicants , an-s o-;:ati :
plant cc::t~’ol , all are expected to provide answers that will create
increased future  use of existing habi ta t , with increased e f fi c i e n c y .
Studies designe d to aid in the management of future wild.life p anu , latmons
include thu-sc on the- effects of pesticides and herbicide s on wildlife,
tracking w i ld l i f e  movement through rad.iotelemetry , evaluation of
hunter success  resulting from game management measures , analysis of
i :.ventu-- ry and population estimation methods, studies of f armiar i deer
herds, and surveillance of diseases such as rabies , lead po ison-l ag ,  and
botulism.

( :~) :~ 
.‘~ ~~~ pcocnt is ne w rcs0ur ces .  In some areas in the- dasi :

the fish m d  myone habitat base available to the nub l ic  coul d r.o~ support
all i’u ’uu r e  c i shiag  and hunti ng net ue:nands ever, if opt io .um use ~-f these
lands and waters was realized. In these ‘aces it will be necessary t o ’



- ‘  - .

develop or acquire new areas or introduce new stocks of hunting or fish-
ing opportunity to support expected demands. There are several devel-
opment programs now underway or being proposed that are expected to
have an overall positive effect upon the Grand River Basin sportsman.
The program now receiving national attention is the introduction of
coho and chinook saLmo n into Lake Michigan. If expectations are real-
ized , and results do appear encouraging, utilization of this new resource
should be tremendous. Approximately 1+0 percent of the Nation ’s popu-
lation reside s in the industrial midwest, which border s the Great Lakes.
The Great Lakes comprise by far the largest bodies of fresh water in
the world. These comparatively undeveloped segments of fisheries habi-
tat now appear to have a new future with attendant benefits for Basin
anglers. The possible introduction of striped bass into Basin waters
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The possible introduction of striped bass into
Basin waters suggests another quality fishery.
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also suggests another potential quality fishery. The striped bass
and salmo n hav e spawning habitat requirements that can be met by some
streams in the Grand River Basin. If anadromous populations are estab-
lished in Lake Michigan, the Basin angler should be able to fish spawn-
ing runs of salmon (fall) and striped bass (spring) near his residence.
There may be certain stream obstructions that should be removed , if
they are of no value, or fish passage devices built into the remaining
structures to permit access to choice spawning areas . These programs
will also require building or conversion of fish hatche ry facilities to
meet initial salmon or bass stocking requirements.

The construction of large and small reservoirs will be of benefit to
many interests. The theory of multiple-purpose developments is oftex .
sound; however, in practice, single-purpose units also merit considez’a-
tion. Over-development can be as inexcusable as under-development.
A varity of recreational experiences can be provided by a complex or
single or dual-purpose developments on a less cluttered and more easily
managed scale, than by trying to plan each uni t of the group as, “all
things to all people ” . For example , a reservoir constructed to previac
fishing opportunity requires optimum water depth during the suxmaei-, while
a waterfowl reservoir is often best  managed with low water levels -,iuri:~;
the summer to promote vegetation and increasing water depths is the
fall to attract waterfowl and to partially flood food patches. ?v~iltiple-
purpose reservoirs often provide a spectrum of conflicts and problems
to the fish and wildlife manager, which often appear impossible to
resolve. Some impoundment uses that are better developed ci. a single
or dual-purpose basis are wetland or waterfowl impoundments , an rtnel’ ;c
pike spawni ng marshes, and small fishing impoundments .

Construction of larger reservoirs in the Basin coul d possi cly pr ov is-e
additional commercial fishing opportunity. Commercial operatiu..s in
these waters will depend largely om: the availability ci market s and on
legal restrictions. However , should carp and other non-game species
become established in sufficient numbers, occasional commercial remcwab,
under supervision of the Michigan Conservation Department may be desir-
able. This possibility should be considered in fu ture planning stages
of water resources development in this Basin.

21. D~ J]AILBD SUBAREA PlANS

Plans specific to particular subareas are listed and discussed ii: thc
following portions of this report. In each subarea other agency plans
for the near-future (1980) which are independent of this study , have
been documented. However, there is no assurance what portion of these
plans will actually be realized prior to 1980. Therefore , a spectrum of
potential proposed projects resulting from this comprehensive study
are recou~ ende d to planners to augment plans developed apart Irom this
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ctuuy . 2 c t h  projected and -r n. ~ e -l anc are urn cob:.- fl& ;-.i i.c so
that they may be integrated in the t es t  com p rm h. - no ~ve ; l n n  for  reet-
ing future fish and wildlife b ~nd s .

a. Grand hapids Subarea.

(1) Projected plans. The~ acconge and prei i r:d r n r y  U t  ~-c~~im~~tt u- ,
provided by projected state , county, a c  local fish au-u dli d iCe levelc-p-
ments i tht  Grand .-: ap iac  idl-areFi fur  the i t - r i m  l 0iu~--l~~tC are :

A d uj t i ~ ’ i s to cb..L s t i f lg dam ’ Areas 30o
w J ute Area l~uc 1500

,dlarc ’~ (4atert’.-dl) ~b 1 t at  2~u-0 130
- ,-creatlooi Ar~ a~

:a ry .~-atorf ,wl -~ ~t~~t 320 200

IAL 3200

osni on Acre s et  Jay c Use

Farm n I c  250 175-CC
m a l l  ~- i o n in ~ u - :  u - b .  ‘ . - 25 2-oC
:o~ ~~ ins a r :  • ~~~

- a 1500

uTA O I ~~nx -

(2 )  1 o’~ od d l .  i r : , -- t s  ; r~ r u - ea u - u - i  u i t i ’~at~~ y con—
s i n  ‘e S  is , - n W~ is fl( ef ~r e-at -~~ b e . ~ C~~t :- -r .-.cc- tr.~
bsn au-cl wj L - i l i f~- ‘ n an i t  in -

~~~~ ran i cil l  Jubare-a . are lj c - -ted o c l e w
in t:~ o r c :  r of re - - a : - ~ro~-rity :

odl ::ct Days Use
- r lin inary Lstimat~~)

oi oo :C~~c -u- . am j~~~ :;it~ C : e s  d l v . ~m~~~in g  :~ishi~~

:-~ ckfod (~~) : -gOc ~; is , Sec. 25 3800 70u-- 2C 700 03000
Bear Creek (u - i ) l~~ar n i 3 .J u

, Sec. 30 720 700 1700 25900
-~ u-~ (:-(m , . Cam e is~~Ltt , Sec. 31 1-0 u-CO 3~ 0 9000

Sand Creek (-(li ) Sand 7hi3, Sec. 27 11+70 Ct~b ~yo0 1+0700
.- avcn .a /2 (16) is Br. -Crockery ~ji J1+, Sec. 11 3-30 

~~~~~~

3a:s Creek (316) Bass 171- 15, Sea. 25 230 615 500 9500 
Cree k  (18 ) Deer 17:-dJ4 , Sec. 1 710 620 1300 2C2+~ 0

i sr r i s  Creek #2
(‘*) Corn s i~dl- 15, Sec. Ii ~3O ~1+0 7t-C 15500

u-ic d ’ -ar . se -Creek  Is
(321 ) Grandc ?)dl1+, Sec. 22 135 658 300 7Cud.
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(.3 ) ~Jis-:::~~~i .. - .  b li-c is au -u . c u c s  S.bao’ea i..~ zt.imate-o ~
u-to ed ~~~~~~ L u - : i~~ - c~~~:-~~a~ s ~c~ cr tu :l t  by 1900, 23~,300 bydOuG , au-u 37o, 3C~ by . - 

~, t~ s at i sf y  i: u -eus ng oeia::u- ( ‘  aLe 9 ) .
A.. au- i t u u n L ~ 117,700 hu..t er-day c ose ~~ll be re~~~ui eJ  by the icar
1000- , au -u I. 1,1.G0 days- -use u-Ill Ot ‘tecied sy dO20 , u - y O u -  t o ot  availu-Oll
in l;v  ( l a d e is ) .  These ce~~u ::c mer. t s  oc u-ct cu -u -sI l l -u- that clemar.b
by suba c-ec. .- C ;~ de-nt2 w h i c h  m u s t  o re sent i  be net ouosldc ~-f ~he- cuna rea .

The ~-~~cb.I~~a~ L~.-oarn ce-tc u-i C~ n~e :vation :c 1ou-.s to stress acquisitc:n
of publ ic  .c~rr  ~ug la:.Jo in sou -thc-nn iso~~higan (2 5/ l l ):  ‘ llax. 3 cull for
b~~~U J u- u l  e nt en s i  n ci au-ac - ship in present su -uch er i  1-licriga:. -bamc- Arca s
where the Stat-: tow owns s l y  +5 pe rceot  ~o toe land wi t h in  b o u n t o u -~ os .
Three to f ive pcr~~e r t  of these lanas are pr ap~~sed to be bong o each year
in a long-ra:.gc o ’:ou- a~~. ” .~ands acd-ui - tob cu-cong at the Basin can
prov iac leer , water fu-wI au -b sn ail game nu tt ing . 1ichigam recreacior-
u’es :ur cc  plar.c c :-s ( 1+0 ) es t imate  that + ,75C acr es wIll, be a u - a ,  t o exist-
i.cg Basin gam: areas au-c: 1u- ,000 ad -c will be .~u:-: :ascd as new basii:
game areas by Ir O .

joe ratio existl:Ld between ooba r~-a acreage to au-. tal Basin acr engu-  was
used to allot the projected Basin ac~ uisit io :  acreng t o  each subarea.
The 3-30.- ac -es assi~ u-eh to the Gran i Capids Subarea could be au-u-c-u- to
lla::J :—raven, .dsgu-e River, Canno:.ub~ rg, ~r I nish State Game is-cu-a (Figure
21). The u l t Imate  or cu -~ - 0 0 0 eagu -  (Ta -be 6) for  aro- of these arc or
wou ld not be m e t , even. if the entire 330-- acre ,~ were  or chase- at a
area. Selection of areas of acojuicloiso u-ill de:enJ u-~ t:s€ State ’s;
rsau-ngeLe:.c -ola:.s l l r  each area , th~ availability u - f J c sir e d  a : rc~ at
:-artical ar areas , a o l  acquisitisu- cost-s.  In d ic a t i on s  are that an aod~-
t iu. al I , 1 +~ u- acrec of game area ia:io will be acquir is .  to e~ ’~ 1 o y : w  —

public hou-ti :-~ areas in tn-c Grand u-aps is Subarea pris n to 190-c- i~ t r a - i i —
-~~~na ac j u i s i c i o n  pa t te r : . s  are a u s  - ol to.  ~~~ ar’ a. Cu-JIG cc dc ’.-~ 1ae~.

at mi:isu -u -~ costu -  in conj u n c t i o n  wi th propo se-a ~ oLnal rese :-’.u- ir c lans.
There are a veraj . possible sites west  si Gran d Rapids , locatc t in O t t  u -wa
Count:.’, -cnicn •u-u-ula be- desirable for  new o~~u-e al e- a devel u m e n t  (i; :garc .11).

P: -ujectc - c purchases of scarce water fowl  na cit a t  are e ajc e- -c’ - c - i  to t c t a m
dOG acres in the -Grand map ids Subarea, a u -i 1, 1+00 acres t n r o u~ h c a t  tee
entire Basin. Selection of a potential area is u-ovcrr.ed by i t;  relatlo..
to exist ing waterfowl nacitat au-i its av ail asiu i ty  fo r  ;o r c h a - e .  S. arc1
wet lanu -  habi ta t  may alsc- be provided by water control stn-ucto ~ ru-go-
lacc u specific-all:: for wetland management . These types u--f m is u - -u - lu - o n t o
are schu -dul ic s t o  be cc:.s t :uct e d at State cane O J e a d  thr~-n g h c u - 0  the Hasi:-
(1+1).  The Gran d Ca-cem ., Rogue Rive r , au-c: Cu -u -u -c nsburg areas are- scho coiled
for u tlar.c development (Table 11 and Figure 21) 0 1  t he  Gran o u - cold s
b-uba cea . If these impou..thnents are built at comparable u-inc to tu-~ se
creviously roostructed by toe State , they will be c-i a size (sw: :~~ -e

f ive  acres) which facilitate s management. 
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State Park u-r ~ocrc-atior. Aj’~ u- ian-as ar; e u -t L u -a t€ -u to m u-ru -u-se oy ll ,uU0.
acres throughout the Basin by i3iou , of vu- ion 900. ac,~ a n a . c  o~ L~~
tively allocate., to the Granu -  on iu -s  du -uarea .  If no t in g  is all- -u- u- ..
in future year s on this land , potc u-tial usage could be significan t in
meeting future planni ng area demands . The assumption :0: made that
fall hunting would be permitted .~n thu - sc -  u - eu - park lou-as, at least.  u - : t i l
the year 1980.

Secondary waterfowl habitat and the hunt ing  it oustalls will be- --ra ; iae ..
by farm p u - o s, small fishing i spu-unament s, a:.o f i sh ing  a:.u pu -c a

Projections ~f f arm pond constructis :; prior to l5isU hams see::
lated from annual county ccr :str -u -c oiu - : .  totals . u-cu :-nimg :‘r.a. r i  C C L  Yeas
l~63 :h. - u-ugh Fiscal Yu -au - 15-hb (~+2) .  Assunu-m U. that constructi~ -- rat-0s
in Ottawa ana Kent Counties contInue at these  der ive a f a t e s  tnu-~ ng:x l . 
250 u - cru -s  of water will be I rovidod ny 500. d.c sc- - u -  faun..
ponds could satisfy an estImated l7,oOO au-u-u-ad. angler-eny s  use . This
figure does not include angler use of iu -diOat i 1u-  :t~ c-ag e rCSc- fvuiOO~,
u-r irr1gati~ n ~its or r€ rol.atiig c- u- sct-v~ ic-s. , -i~~5 t f armers ao l/u -r  lan .-
u-wnu-rs crcj~ p the added rewards of :cuma:is, oneir ...nas fu-r oi.~hi:g.
Whether or not the pu-nd is -opc-:ed to the -us Lie  f u - r  fishi:~~, tOe  su sca~ : t d
construction of Pu-cnn p..nds -u-ill au-rye to 1- c GU O C  f i shing i 1 o :t y ~n
public fishing waters.

About 1,600 acres of Su-atu - consoructe s sc ulL o i sn in g  imos u mmm en cu  a:.
largei- f ishing and park lakes are procrac ose a icr hasir: Je-veis u-e:t 

-

to 19o0 . This figure- siap cu-come c.cu 0-c - LI pr~ u- e~~t iv:  - rng.-ans Cr ;
accelerated. I:. the Grand .api-as Subarea, at ices : an ac i s a~ ~C
acres of this type of habitat mi~ ht be- expectec hobo-re- lu-:30. I
have not bee:. sclecteu-, but smallu-:’ iip~~~:c scse r:t 5jt~ s are u - iO te O I :  -

Grand i~apids Subao-eu- ’ s proposed pla:.s sub-se u-ti ~~ ; assum e t a t  ~~1
reservoir developments will oe p:’u--vidu-.- wi;h ;cde~ uat t  access :a - o _ l u m s u - u -
to the impuu : oiroc-nt and i ts t a i iw a t u -u - .

The nin e  sites (~~iguo- o 21) pr~ p~ u - e :  f .a’ PsI ., no cu - vc l~.pme :t -
~~ . ~

freu- :. dO Corps of ~:gi eers and1 or Slli C.a:seu-- :atis r. Service -

impoundments under IL n:ideratio:. in che 0-ru-u-u- -u :i :d s Suba:-oa. 3u--u-~
these nine si tes do not presently u-nv aa~~ u- scc f lo od cont ru -I  ~~~ all-, a
benef i t s  for immediate co c i s t r u u -t i u - : .  as sui ti p~ e-purpsse p r c3 ectu - , out
they would proviai- iscm:e j iatc- single-purpose fisu- and wildlife ~~~; l-.ja nt:.
~au-y of the sites l~.cato d near 0-: u - c l  c-lu-pu s will be deve is eu cy ~tncr
i n ter e s ts  if unese reservoirs , or the lane.; necessary Pu- :- t u -e l .  a o v c i p e  t ,
are not acquired in the very near future . .a:creatisn site s, c u - a r  this
growing urban complex, will L ru -.-euse tremenaamcl :-- i:. value witt au -cr
passing j-e an.

The u-Lgue i- i ver  or ~lu -ckfor a  dote , Gesi0- : aIu- - - as Site L u- s;: cru -  C c - ~ o
of lragin ee-rs  (3l~/2), was selectu-u as havi~~ ~..tstandi ng p. 0e- . t ial f o r
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f ish and wildlife cievelepccu- t .  eu-u-er part icipatiau-~ age::cies have also
snewn considerable i:.~eres i.~ t c i i s  site, c:ciax:cing its 1:-~,te~ ti01 for
multiple-purpose dewclop :c :e c .  The- darn site is located ~--01le- north of
nu-chi’ord, and approximatu- ly 10 miles northeast of Grand r~apids (Figur e- 21).
Fr om present data , the normal su-zuner (conservation) pool would be approxi- -
coately 1+,300 acre-s and this pool ’s depth at the dccc. would be 14.6 fee t .  The
u-..-pue c~~ve :- 1- esu - : ciy has ac.aJcm:u -c- -u- c; f i sh po ten t i a l, but i t  is dsesti~~nabl-c
u-nat  this potent ia l  could be real ized due to rapid industrial  and resi-
dential -clevelcp-me-:ct t b  i --s lower reaches. This potential u-eser-.-u-ir
wu-ald apse- u-:- to tin - .- -u- the water quality and depth necessary for consider-
i~~~ iax.dlscae d asoa . :u-u -  u- aiscm- n i n tr u ou c t i o r .  supported by spswal.u-p areas
is. u-ac upstream tributu- -ic:;. bp lar.a ~aroe habitat surrounding this
reae rv ~ ii and u - a c L  is vi a: as u-- i th ir .  the reservoir area would pr ovide
consia c- :u -bb- hcu-nIA .u- op-j’.,:t-a..ity .

The ai cing ei0nc u - lu - u - s (Figure ii) all have pu-teu- .ial for :isn a.oi1cr
c:lldliis~ .c~ vu-lop :u-u- Th~ se c:awing nigho:’ priority :atiu-~ S u-bc 01~. 50

cc . c.uiau- u-u-a be~~~re trio site s c-a - u- cake:, by otri e-r inte res t s .  lte- s 21 ,
07oA , au-a ~~~ Pall into tris .u-cc.g..~~.

The anairoumus Thsn ievelou-meu -t  u- . .~- snir.. ~:io-dle have a c~ ui - ic- ru -siu- , sat
yet  u :.de otc .-mi: .ed , e ff e c t  on sa t isfy ing near - i -u t -u-c- c ~l~-u C ) angler demands
is. the- Gnu-c l Rc~pidu S-u-baru-a . !i].i u -j awnicg ru-ins ~:assi:g into trio 0.:
s lIver  Yasir: will pass Lu- i  agn this Juccarea. The IA -u-; C. i -ovate : and
Th .r: .applu- oiveu- s ac- u- u- :cp~ cted t0 have especiu-li :- su-itabio u-paw~lng recital
for a:,adrccn~us fish ucu-aifations In the- Grand dive-c’ lu-si:, (F igur  II)

b. ~Lst Central 0-cit Subarea c-lan

(~ ) . c~ - octee iums . Thu- ~;ro~ ected dl.:: and ms~,-oii.u- dOVe1 -
op~ e~~ts in tne .~u - s ;  is u- u-al Pu-It ITharea, fo r the : :u-u - io .  lbc5-i~ oC ,
aru- listed bu -iu --u- . nc acreage -u-..d preliminary use estimate s u-nat w~ u-d.J
be pr-u-video by u-au se -J -velu-pne-nts are :

It .~iys Use

Au -u -lu - ion s  t-~- ~xisti.g G-~ .: ~-~:~-as 2100 1200.
0-u-roe A~ u- -au- o100 c 300

,5:a. oe (r~atu-u-iu;-is) Pabitu t  ~ 7u 130.
State Parks or i-~ecreut iuc ;  Areas 51+00 - 600
Gu--condary Waterfowl ciabitat 220

16550

Fisni:-.~ A - ic c I: t Jays Use

j- ctr - i u-as 320 221+00
Small Fishing Impuu:.dmc.-:~Ls 1+1 110.0

IOIAL 
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(1) i-ro pu-u-u-c~~ eu - s . Ike :oLiswiu-g reu-e-o-.u-ir s i te-s  wu -re
sel-u-ctcu as raving u-he gr ea tes t  p u - t u - o t i a l  Pu - u -  mee t ing  fu t u re  uish ar.u-
msiuiife u-u-macu-is in the Pest  Cs:.traJ , Be-it and. s.m’u-ounu-ing subaceas :

Sun,u-er Fe -c l let ~~~ o
(sn:liac,nar~ c~s t icoates)

lu-c ,joc-,e & (~~~~
.)  Stream Darn Site Acres ~lev. Bro:ting c arting

S~ osiesi s C :-e-~i:
-
, Sessions T7B7, Su - o .  31+ 120 720 700 1530C

Ru-u-iris Creek 
-

(2+2) PrairIe- I7i~6, 5u- c;. lb 520. 73: 210.0 �~~I0.u-
Fish Creek ( 1+7A) Fish ?~JI~ , ,3cc. 3~ 2301 71+ 7 lu-1+oO u-7700

:;u-u- -~ ( P jo )  ::u- :u-~c.e- I’~ i\7 , Se-c- . 3 50 710. 300 351- -u-
20ck Cre -~~k (~~) dOck c5ou-, Sec. 29 91+0 020- 250.0 1(001
Muir (1+c-) i4aple T7R5, S eC .  9 2300 (54~1~ 191+00 15-P Ci.

-~L ; c: a -uu -u -a (-) Wo:,adou-a T117, Sec. 26 (0.0 355 2100 Cu-iC-.

(3) Discussion. The West is-u-oral Belt Su-barea u-as pr.~ tccu - a
r ;et demands of 36 ,300 angie:- - iay s by l9o0 , llp, 20O by 2000, ac,ci ~17, 3uG
ic ..~l e:- :ay u by 2020, ii. excess c-f tn .  -u-p cu-rtunity available I: . ~u-c’b
(iable u - ) .  is t u-u-mania for  h-u-nu-lg will appr-eacn 70 ,000. cays-ase by
2000.- a..d l-~- 1+ , l00 by 2020 in excess  c-f chat which was sustained by 19cC
- )p p e i ’u - e IAty (Cable 10). These  f igu .-€s  u-c- cc c-t o.~-.u- icc u- r u -nat  c -u -u - i r e  ~ eu - u - I .
cci ::et c u-au-a i ron aci 0 acer:t zucac u-as u-u-at has beer: supplie b :— u -u - i s  Sub-
u-u- e-a I:. past pu-ars. This Subau-e-a can be exported to hav e to supp ly
i~ cre- aslng -iou-au-u-s from Gran d apIs Lau-sin~, and Jacasun, as theur
urba:, cu -cu -pi e -au -s grow.

The Ivfiu-s:iigac; ~xn amnn,ent of Conservation u-as acquired ne arly o ne -c a lf
of its goal ii. d e v e l op i n g  public h un t I n g  acru- ago wi thin the W St Cen tral
Be-it Sub aru-a (Table L ) .  Pc: expect th is  be-iie: -dl t ren d  -~l~~ cou-t ic:u e
u-c caucu- u-he lands in this subarea are less intensively fau ’rnec and mu- c- u-
suitable and less costly for game ma~;agoment development than m i  c tn er
o-aoare-- :s. State game areas located in this Subarea are also c-az-Il:
accessible from population centers to the east-, west, and south . is
past a cju-iu-lt~oc. trenus are maintained, 2 , 100 public n -ac ting au-eu -s  ~~~~
be u -au - i. : to .xisting si tes:  i.e., MiddJ.evilie , Barry ,  P. rtlax.ci , IA u-eLi.,
Flat u-iver, Stanton , Edmore, and L~inigston State Game Areas (Figure 22). 

-oiai r,ir.~ ~eai acreage 1s: these areas totals 38,1400 acres (Table t).
I’n;: Stat-c ‘s management plans for each area , the availability u- - i  goal
acre-s a. particular areas, and the per-acre cost will cle termir ,c which
au- u- -as will re ce- iv e  priority for acquisition .

A~u- :sn’.lxu-ate1y 3,100 acres of pub l ic  hunting habitat could be acquired
at now areas within the West Central Belt Subarea. Because of the
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Subar- a ’ s wealth of good cv cu-ru-air sites u-nd the ice -eu for sac:: lu-es it.
u-he ne-au-- future, primarily from aila:tu-- t subareas, lu - is pu-ite possib..e
that new game areas could be acquired in conij in: lu-c- with Pu-rps c-f cu tgi-
ueers c-eservoii’s.

0-care-u - waterfowl habitat cu c’o n a a c u  or u-e-v~ ie~ u - en u - s  are- u- ;cpocu -ea to al-u- -Oac :n
37~)  additional acres by 193u . Selection of a potential area is go ;e - c : . ea
sy its relation to existing waterfowl habitat and its au-al-aCu ity lu -u -
purchase. ~ oall water control stru -c ocr u -u -, con s t ruc ted  opecif ic~~ 1y 1-o r
the benefit  of wildlife au-u wal i - f e -wo , are- ~cncacsJo~u- Pu - :  cievelc-pu-e- :.u- -at
the Langaton , Fiat River , Bar ry , au-a .3ta: cnic. au-u-as I:. the Sciuarea (~~u-.: Ic
II and Eogu :e  2 2 ) .

Secondar ’, irat e-u -fowl habi ta t  cu-cd the- hunt in g  .~t au-s u-au-u-s will be- pr.- u-cu -u- u-i
by Pars. ponds and small fishing irnpsunu-cc-u - : t s .  P tu-- u-ei. of 300 aol-c- s
n~th i ta t  flay ing secondary potential f- r watezf wI u- cu - ~crojecse J lu -u - a c -I-
opine -ro t tr ios  u-~u- 1530. Au-cl t i r -na l  acreage u - c ala b~ ~~ . v ~ u-c r~,- tu -~ u - a : :—
s tru cu -bu -u -  pru -~ caoJ  r cs-: : -v tr s .

a u - u -- ais- or ne- c u - € u - u - l u - n  A u - u - a  lands ac eat mu-’ -J. to in-:ru-ase by
acres is. in u - au-st Cecmral Belt Subarea c-u - lu - - i s - . Tu-u-r is Ia is c u - e u - u - i s . ,
Au-u-a (Fipar e-  22) is expecteii to pc - uvido cg j c . —am atc lp 3,300 acre ,: o:
u-cu- u - u - u - l u -  iacm ~, or 00 pescec .i -u -f tnu -s  pr~ j ec u -L ci f i~ ure .

Farm :-~ :.o cu - 1st1-actioc, aur ing the -- incteri : .  i5cC— i ;-is is e u-~cec te- d 0: ap~ u- a l —
mac-c- 321 acres.  This acreag e could sa t i s fy  anm.u c ll , u - u - C  -a~ .Ce u - -u - a~
and u-c Pace f i shing inu -e~~u-iu -y on publ ic  wac a .  lull fic :n i : .~ icco ccu-c.an c nu -u -
are expe-ctea to acid an adu-it l-nal 1+~ acres u-f w~ u - u - u -  wale: .  c.u-lJ u- - -~
approximately i’-~C0 roi~ler -ua ~u-’s use .

The- is coo n c-l u--c c - u - au-is : :  Ac’ea has been dc dicat€- -a n n u -  is ex Cu -  cu -u - I tu- -, 
tw~. lake s, Sites 23: arc-i 235 (Figure 22). A general ru-sreati~ . . lak e u-- c.
uppru-xicc:a c-eiy 220 acres coul d be provided at Si te 23p, an.d a c~ l~r u -~ r
lake- cc ’ 50 acres could be mac ut for u-:-~ u- as Site 23c . The j  au- u-u-c :0.
of Cu -nscrvat i on ’s Fishery Division is con sider ing a fiocc ing  lu-i-c u- ci ’ I i’
25. Ibis lake , on Duck Creek , wu-ai d be nnc ar. age-d as a warncwater flu-he
but it might have additioc:al potential by supplying a sus cu-ic u- - Ill u1~-w
for aca~~omnus fish runs. The ~Lxauoga Creek site u-ac bee:~ Ie-ntifiea as
worthy of study as to possible inclusion in the Stat e-  Laxe s I r ei sa i n. -.ni lc

outside of the Basin ’s hydrographic boundary , it lie -cu- with ic ’. the -,es i ..
~tuccy ac’L a .

Sites 1+2 ox Prar ie Creek and 1+7A ufl  Fisa Crc u-- ri u -ave excel lent  : :oaoin c i ~c S
for  hig:: quality fisheries u-f ou -c.~ idoraoie c:-agciu-ucie. :::: tm: -~ ~ i s t c u- lu-u- .
particularly iisr upland game species , is also ab-svu- a :u - - :c i ge a~ is:’. se si tes .
The I~’biir Si te , .luu -u -b c-r 146 , has cxtu--ernely high pu - ’te :c c~iai for w au - e r~b - -u-I a vu-I-
c,prnex : . Thic; site has been placed toward the 1.wcr : I c-f 5nis se lec t
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o’ -ru -c u -vu - li ’ l i st .  clwe-ver, it c. - 1-1 be elevated cocu-3icIerab ly if resec’voir
cj ’eu- LO l O u - S  Wer c  re~ ulated u-c u-p u-irni, ze its waterfowl potential . The Hair
Site would pro-vile a logical refuge and adjacent hunting area for  waLe - r-
i-u -Wi u-raveling P ru-rn u-he Shiawassee Flats National Wildlife- Fu-fug e- are-a
cci down u-nc Hississippi Flyway .

The- Grand , Flat , Thornapple, and Coidvater Nivers are expected to have
a . .ajct- impact o.- anadromous fish populations in future year s (Fi~~~re 22) .
The csag. iu -ucu -. u-i ’ use in these rivers has not beer, determi ne d at this
c i c c u - , out the cpp c- r u--a:.ity u -hey are expected to provide should satisfy
coany 2u- cit Central delt Subarea anglers.

c .  Lan.~ic .u- , Subarea

(1) Fre~ cc u -u - d plans. The acre~~ e and preliminary use esti-
c:. a :ec i  provided by prc -j e cu - cd  f i sh  and willIe developments in the Lansing
.3uhau -- u- a far  the- m Ien s. l9’.~5- lu-c-oC aru - ;

________ 
Acres I-k u- Days Use

hI .lu-i~~c: to Existi ng lu-u-ce Areas rs30 650
,u -w Iou- cu- Au-u-as 21+00 2500
Sca rce (0u-t erf~ wl)  Hn ’c icat  370 230
State casks or Hccreatioc. Areas 2i~C 2200
.5 ccn d a u - y  , u-cu-Thu--il Habitat  14.140 270

J ~3I ’AL 5150

Acres Net  Day s Use

}arm I :i-i a 1+01 23000
~~ u-ll F inn ing  Lcu-~ unds.cnts 1500

TOTAL 29500

(2) Proposed p lans. The following piste:.t iaL u - l u - es were
selecte a from 21 Thrp s of cclngineers reservoirs, 20 2 ii 10 coservat icc i
Service icnpou~ dmu - -xc t s , and several Michigan L~-par tsccc .t u-: Cu-ns ervaticu-:
s i tes  which had been located within the Lan sing u - l u - u - u - c u - a .  These II sites
u-ru -- ru -commende d for  further con siderat ion and arc listed in their or de r

u-’c--coc~~er.dc.i priu-rity because of their potential f0r  satisfying cut-are
n -u: :Liu -g and sport f ishing demands.
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3 u~mer i—c -u - i  Cu - t Day. Use
(Pre-l ini ccary e i simate)

Site Pane P (~~~ 
.) Stream Dam Site Acres E,lev. Hunt ir ,~ F o sn i c~g

Portland (51) Lacking
Glass i’*o i 5 ,  Sec. 31+ Ic- . -

~~~ 3710 311+00
~~-ac Cre -ek (59) ~x acc T3R2 , Se-c. 17 e7ic pc-C 53cu-- 00
Sleepy lIu --llu --w

(lio~ Lottie

~~ple c7c’u-i , Sec. 31+ 550 I~~ d c l ’
iiaywurth Ore ca

( u - I )  ii -xyw~ rth ThH3, Sec. 1: 250 u -5 k- 1+21 .
~ll ccic- ( 1+9) Haple- f3~l , Sec. II 500 7l’b l”c.~.
Clloicnbia c u - u - .  k

(1 1+1+) Celoircibia T2R3, Sec. c-to 105 Lu - I  lLu -~Th
ecu-u-Sic-S (57 )  Re-u-i

Cedar T1+R1, Sec. 2 1 970 u - cO 2u-~)C Slob-u-
lIe 1,s.,c.c (1-u-cl ) No ~ks.c T3c.~c, Icc. 2 750 <360 22cC 2C’~0o
i~~~~~u - - ’ Crelu- (l7u-~) Lace :- 1~2k~c., Sec. 214, 10-50 o~ 5 3000 2520-0
I u-can - Creek

(11+2) lI ,u -har t flc~~, Su-c . 10 120 :u-’5 330
:30-I Creek (Ins)  Bad ‘r7R3, Sec. 31+ 14.25 7140 121+0 133Gb

( i)  Discuss ion.  Pet fi sn ictd  dcnancs au-u - e xp e c t e d  tu- 0 c c - a n t
to lu-,2 ,500 cicgler-day s use by 1p30 , 306,500 by 2000, and 1+ 3c- , 2cc- by
2020, ove r that which can be met by ~pju - r tucoity  exist ing in the La cc s icg
Subarea in l>~u-~ (Table 9). Net h unt in g  acmana , when compared t-c 1960
°l-u-’ u:.i ty,  will be dcf ic iec.t  by 11+5,000 u -ante -n -u -l ays use in. 20cc u-cu - i
3I’i,~~ b —1a2-s use by 2020 (Table 10).

The Ha1,lu- d Iver , Dansville , and Rse lcu e publ ic  hun t ing  areas coow u -a lt
i~- the Lac:si~cg Subarea (Figure 23) .  ,~ c estimate that ap Uu -cxLc.au -c 1,- u -  u-u-
acre s u-f adait iu-c .a l  land will be acquic -ec for these are-as pr ic .- to lu - -i c .
The ~~~~ u-cu-a- - u-pu - cu - u - v cau - o led to fully L)lu-ck-~ ut Subcia-ea ~:u- cu-lc :cu: u - ing
sites icc  G ,700 acres (Table c) . The -Lich igan u-~-partoern  10 Cons ~ ‘ ion
‘c-ill ~angc -c-hu -re addi tional acres woul d be of gr ea :cs t  o a i s u e  is. Lnnu -ir .g
Subarea nuc .t ers .

If trad ,iu-t -ac:ai acqu i s i t io n patterns arc adhered Ic , a p p r u - x~ matc ly  2 ,1+00
au - eec  of pu-me are-a lands will be purchased at new sites inc the Lansing
Iou -u --area pu - i  to 1930 . Game areas could be developed ru-ear a c umect’ of
the pr op-u - se -I  reservoir sites located on Figure 23.

I ro ,j e’ct~ -. purchases -u-f scarce waterfowl habitat are expected Lu- total
370 aci’. s in the Lansing Subarea. If purchase areas are not available ,
water control structures can be developed to provide u - c e d c d we tland
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FIGURE 23. LANSING SUBAREA PLANNING PROPOSALS TO
MEET 1980 DEMANDS
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habitat . This type u-f small impoundment might be constructed in the
Clinton County portion of the Maple River State Game Area or at othe r
Subarea sites having suitable habitat and topography. Water control
stru ctures are scheduled for construction in the Gratiot County portiu-c.
of the Maple River area (Table 11 and Figure 214.). There is also the
possibility of developing the Zvt.~ir Site on the Lower Maple River pri-
man ly for waterfowl (Figure 22) .

Secondary waterfowl habitat will be developed at farm ponds and small
fishing impoundments. Although these waters usually Ic- not attract
large flights of waterfowl , they are expected to provide approximately
300 annual waterfowl hunter-days use by 1930.

Sleepy Hollow State Park (Figur e 23) is planned to contain nearly 2,100
acres of land, in addition to a. 550-acre reservoir (Site 110). We assume
that fall hunting will be permitted on these lands, at least unti l  the
year 1980 . If this assumption is correct, Sleepy Hollow State Park
will provide am estimated 2, 200 hunter -day s use per year.

There were five Corps of Engineers reservoir site s of 27 potential sites
and six Soil Conservation impoundments of 20 potential sites in the Lansing
Subarea that appeared to be especially well suited for satisfying future
hunter and angler demands. We believe that several of these sites would
also be valuable for other agency uses.

There is interes t  it: providing flood control and low-flow au~;rne -ntau - iu - -c
relief for the cities of Lansing and East Lansing . The flow augc.ec.latou -r-
method of reducing pollution problems during periods of low st:- u-am u - L o w s
is at best a temporary remedial measure. Pollution shc-uli se abated at
its source . Sites 57 and 59 appear to of fe r  the greate s t- p u - t e . 0 I -’oI u - u - c’
f ish and wildlife upstream from Lansing . Site 57, at bkem, rc u- u - c u -  cu -b
Ceda r i~iver , and Site 5

5
, on Doan Cre ek , lie in the u -cd Cedar dc-aic .~~p

ar ea , which is located south and east of Lansing (Figure 23). Ckrb
(1+3/138-11+0), in his analysis of five c~e-J C dar u -eaiccag€- sites, c-t it u --u -

that the Okemos Site “is probably the best si’ e u-f the 5 u-Or c -c cr e a t i c cu - l
purposes and the Doan Creek Site ‘is p r o b a bly  the r c u - s o  realis t ic  in
view u-f land acquisition problems . Ic i  u -’u-mrc.ar icin g hI appraisal of u - c o o
five sites, Sycamore Creek (55), ~.tci~c Creek (56), ckcm,:s ( 57) ,  Williru -,~stcr .
(51), and Doan (59), he stated:

‘ It  is poor land management to use the potential reservoir
Lana to postpone morz’ complete sewage treatment in Iiiccsicog .
The sites selected Ic possible reservoirs by the- Water Pt c iuuu -u - c
Conmiission woul d pi ulably serve a better social purpose I they
were to be developed primarily for  recreation. Such a plan might
call for developing 4 of the proposed sites - dropping the Williams-
ton site because of site cost and low quality basin. The Okemos
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F I G U R E  24 . NORTHEAST FRINGE SUBAREA PLANNING
PROPOSALS TO MEET 1980 DEMANDS
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site would be developed for a higk use recreatioi a.]. area, the
Sycamore and Doan Creek sites developed for less intensive
recreational use (hunting, fishing, limited camping ) and the
Mud Creek Basin held for emergency 10W-flow augmentation.
These basins coul d augment the flow of the Gran d in case u-f
emergencies or accidental contamination and could serve flood
control pu: - pose- s in a limi ted e x t - cot . “

The maximum depth at the dam of Site 51 (Okemos) would be 29 feet , W~ Lu -i
tne- norma], summer (conservation) pooi depth at the dam approximately 15
feet. Water depths at the Site 59 dam would be 30 feet with a non-
fluctuating pool. The estimated summer pool acreage-s would be 760 acres
at Site 57 and 2,600 acres at Site 59. Preliminary estimated fishery
benefits could, reach 21,000 annual angler-day s use at Site 57 and 47, 001
days use at Site 59, if the reservoir and tailwater fisheries were
developed to full potential at each site . Waterfowl and upland dame
preliminary benefi t s, using game area and park lands , would approxi-
mate 2,300 days use at Site 57 and 5,300 days use at Site 59, if each
site were fully developed.

Site 51, located east of jartlani on the Iis~ king Glass liver, also wcu.ld
provide necessary opportunity tc hunters and fishermen using Lansing
Subarea resources (Figure 23). The PorUand Reservoir would have a
summer pool depth of 38 feet at the dam, with 40 p e r c e n t  of the pu -u -i
having depths averaging about 30 feet. Surface acreage at this site
would be approximately 1,200 acres. 11th full development  of the si te ’s
fish and wildlife potential, preliminary utilization estimates woul d
be 31,000 annual angler-days and 3,700 annual hunter-days.

Subarea f arm pond construction is expected to total 400 acres prior
to 1980 if present construction rates are maintained. W e estimate that
this acreage could. provide 28,000 annual. days use for fishermen.

There are several fishing and park lake developments proposed icc the
Lansing Subarea for the interim 1965 to 1980. The Sleepy Hollow Su-ate
Park has been dedicated , and plans call for a 550-acre L.ke (Site 110)
formed by a 27-foot dam on the Little -~iple River (Figur e 23). The
Conservation Department’s Fishery Division has proposed a 120-acre lake,
impounded by a 25-foot dam on Hobart Creek (Site 142). These two dev ,  1-
opments coul d annually provide about 25,000 angler-days use.

The remai ai r id six sites noted as ‘optional ” choices are located on Figure
24 arid, in our opinion, are also worthy of consideration for fishit i d
and park lake ~r multiple-purpose development . Site numbers 144 , llc , lit’,
67, 162 , and 49 have been analysed at those elevations where fishery
potentials woula be maximized and induced damages to agriculture would
be mi rJ .niicei. The S.C.S. structures in this group do not presently hav e
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a c u - .  .L u - L~~ e hu-o,L Si  ~- c t  r u-to c - . ~u - c  ~-r . t r a d i c i o u-~.l ~cUrrc s i - u - , but  io~uiu
vile  u-i se-s fu -~ Ic ate - - -cci f i sh  and wi l ’u-Ll fc  develonneots .

The cccca5ironou~ f ish  vcl~~cr ;,ent ~oogr arn will have an e f f e c t  u- cc sat i s fy ir ~
cc ac-;utcirc (i t) u-c .- ;lec needs in the Lansing Subarea , but cc what
de~~’o~ is y-c t u’ c~co~ - - m ined .  The Gr and aci d L~~oking Glass liver s  are
L e n t e a tu -  be a c i d i n c - J  b~’ accaJa’omous fish populations ii: this Subarea
rtoi ’~c i5J~Je- ( : j~~~.~ 2 3) .

d. c’cu - i -~~ul c :j c c~~-s loUar ca ~1acc

(1) - s Ue- a ~ c o .  The cr~ j e ct c a  cish acca d11u-j lSC -acvelc~ --
.:.u- :c t:; in tn .  I c’~ - c .. : : 1 ’ cl  l~ ta ’e a , for  th- interim 65-l~ iC , arc
l i o t c a  s , ~~v.  ~ c 1L u - c c  - u-cc c -c’ l l ic i:-V ary use cu -t i c cates that cc~Ll-d be

c c - V I L V L I -  : 5 u - u-;e

I l c V V ~~~i Acr e- : o~y: Use

t~ Lni~~~~ 1 - , l a  A.~~u-:
J ~~ u-c 15u-3

I ‘ ‘  i~
- , - . r f5 ~ - . .,) c~oc. c 260 160

- L V .‘V C c r e ~~~~ ~r u -u -  1700

I’ c V . . .c’ , . - 
~~~ ~~~~~~~~~~~~ ~ lUG- III

:0.11 5250

le t lu-cu-. Use

Farc.. 1 c c c ~ 171 11900
ic cali li s hin .~ Lr cu-;o iVncu-t s  14

( l ) c : - .  -~~ Inc ltot~~ iu -~ site- was  the . c ~ly potential
r esu -r ’,’n i r  in thu- lu-~ c - ~ to - f th-  :;~ r t h cast  Fn i. idc dub~~’ea that appeared
to nave hidh f i s h  acc:I w il -c l ic  •c• .j ~~ ~otc:ctiul sites in Shiawassee
au-i lou-si .  t :J arnties , c.nat v€ re Lu tcI -OL - f  t u-e-. ,ran I diver  Basin ’s hydro-
l~~V i I S  o u -u aary,  are ccci i n .  t I

:;e--t Day s Use
(I ncliminary istimate)

________________ 

It : .  ~oc ecu - c. u lt e  Ar c~ -: lieu- .  :i .n tind  Fishicid

cl ai Ore ’ k (d l ;) I an ~ -‘lI , S ec .  2e- 135 760 2600 3700

(,~ u - o  :socc lc u-. A l t h - u -~ h the I. rth i ast Fringe Jub arca has
a c-c- carl ic~~ and S i s h ic.~5 de mands that  are not as ;rcat as cthc r
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subareas, pianni ng should be car efully considered to take advantage of
the available terrain and habitat . Net fishing demands are expec ted to
require additional fishing habi~ at ever that available in 1960 (Table 9)
to sustain an acasi tional 21,000 angler-days use by 1980, 52 ,700 by 2000,
and 538,500 days use by 2020. The hunting opportunity available in this
Subarea in l9€Q will have to be Inc ~ eased to sustain an additional 52,300
hU~~Vt eO days icc 2000 and 118, 300 days use by 2020 to satisfy net hunter
demands .

The pr:jcctc d acquisition for enisting public hunting areas is 660 acres.
This could be added to the established Hose Lake, Maple River, and/or
Gratiot-Saginaw areas (Figure 24). The goal acreage for these three
areas is 15,200 acres. Selection of’ where purchases should be made will
depend on the State- ‘s manageme s plan: for each area, the availability
ci goal acres at particular areas, and, the per-acre cost.

If Bear Creek (Site 109) shu-cila ce c. cstructed as a fishing lake , the
2,500 acres projectea to be accjair --i for  new game areas could be iovel~ red
at this site (Figure 24) .  Ii’ ::lar.: should call for Bear Creek to be
ievulopeci as a park lake, the 1,700 acre -s  projected to be acquired for
parks or c’ecrcatior, areas cc-cu-i a be ~- :‘ v V.-de5 with this project .  The
2,500 acres allocate-c t~ u-e-w Jcc c~ areas :uignt ce of greater value, with
less operat ion and maicctc: . acV - -e :c-sts , II they were adde d to established
areas whic h re ;u ilo u -xpansiorc .

E r u - 5 e ct e d  parcnases  c t  :ooc -e waterf wl ccaL~ tat are expected to total
260 acres ir~ the ulrt:ccas t V I u -

e
e lu-tare-a . Selection of a potential

area is di,.’ecte-i  by i ts  r e la t ion  to existing waterfowl habitat and its
availability f-cr p ur 5 h a s c .  Scarce waterfowl habitat may also be p ru -v ide l
by wat er contro l s t ruc cuc ’e-s regulated specifically for we tland mac.a. J emcnc.
Such s t r u c t u re s  arc programme d for construction in the northeastern
po:’t ioc . cf the Maple lIver State Game Area (Figure 24). Watertowi habitat,
on a lesS intensively managed scal e , will be provided by f i sh ing  develop-
ments (farm ponds , fis h i .~ and park inpV V a cc d m e c c t s ) .

Preliminary hunting use estimate cc an the projects discussed abu --.~~~woui a
approach approximately 5,303 huc-.tcr days, if all sites were fully developed.

Farm ponds will provide a great amount of angler opportuni ty if present
construction rates arc maintained through 1980 . We estimate that nearly
12,000 ac.ccua.l a rv ier -u ay s use could be provided by 170 acres oi~ this
type of habitat wi th in  the Northeast k’ringe Subarea.

One fishi ng er park lane development is pro posed in the lertacas t
Fringe Subarea for toe interim 1965 to 1980 , An impoundment could 00

forme d at Site Number 109 (Figure 24) by placing a 30-f oot dam u-n
Bear Creek icc Section Ii , Townshi p (N , Range i.E. This dam would pru-vide
p. 235-acre lake if the water surface were at elevation 760 feet. The
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ic u- - u. .~a . u-  cc t  u - . o  t allu-at  i: i~~ , If 0e- v elope-u fully, cu uI ~~~~~~~~ l u-c
.~~..  ccc I. c i t e-u  3 ,1~3 ac~~l e o — iay ,~ u-nc accu -ucu -Ul y .

C.  u u - 2 u - o  - - , u - u - r e -a I Lu -cc

(1) 1 r i  e cco  d u-lan:.  dcc acrenge and u-e l iml : ary ace es t imate s
c c  S I n e  1 by pr -5e c c - - n c i s r i  ac -n wildlife nevelo~c c .  - ic icc tOe JacK:~~c: Sub—
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i43,6oo acc~ l.c . -days ~~ tobile 
~~

) .  Projecsiu-:.cc u-f these demands indicate
that a deficIt f 315,700 angie- ; lay s will exist by 2000 and. 497, 200
angler days by 2020 . Net cu -c c. - ing aecn ana I s  e s S i cn a s e -s to have a hunter-
da~’ use def ic i t  of 53 ,70-C by 200C and l2u - , Ll,.0 cy 2020 , ,:ver that being
satisfied. in 15e0- .

The ‘~.;ater1oo d’:r rcaticn Are a and Sciare c vlIn.e .3uate -l am e i-u - c a  presently
provide public hunting opportun i ty  f-c r Jackson Subarea users (Figur e 2 5) .
We estimate -~nat  apprcxlncatelv 550 acres viii  be aiae d to these areas
prior to l~ ce - .  The gc-ai acreage cce eded to lcInby b l c c c-o ut  the Sharon-
ville Area is 3,303 acre-s (Table 6).

Past acquisition patterns ircdl:ate- that apprcximately 3,600 ac re s of
public haicting lanai iii], be acquired at cccv cites in  the J a ck ccrc
Subarea prior to 19530 . lu-me areas of this mo. :cit ude ccciii be developed
in conjunction wcth various Itate or Federal c-esu-rvoir -ytion sites
shown ccc Figure 25.

Pro jec ted  purchases of scarce watc -r lcwi  habitat  nay total about 200
acres ic c the Jack soc.  Subarea. JcV .dlI water cu -u -tc’-u-l st r u c tu r e s , built
specifically to i cn O V c u c . d  w at er s  to benefi t  wI ld l i f e-  and waterfowl, are
scheduled at the Waterloo ~ecreatIon Area (ladle II a..i Figure 2 5) .
Waterfowl habitat ic this area is excellent  aid  nbc-aid, be Lcun.a~

- tcu - to
its full potential. Pe-tcnt ial  reservoir s i t e - cc, C L_ 7,  Cl-n , acid 01-03
(35/i and 7) woul d fiuc i a large p.~~t i  c. u-f too ~atcrloo lecreation
Area , cau -sin3 lrrc- 1c aratie lcsse-s  of f ish  u-ito wildlife naccitat , uni~ u-e
ecological areas, outdoe-r  recreac icc .  uc ve toume:cts , an t the attt  V V c u c t

er:jo~~~ecc t of the-se r u - s cu r c e u - .  lu -we -ver, Site 171 ccc the- 2or ss~.: ;~.i vcr ,
has been id nt i f ied by th e Michi~~a:c i~~ ar u:c.e:t  of Ccccser’u-atlocc as hav ing
substantial wa te r fowl  potent ia l .  Sit€ nO , ~ic l u -r in g  3r-ook , w d l d  also
have high waterfowl potential .

~ c estimate, using past t rends , that  apj noximat .  ly 2 ,
L i l  acre s -u-ill be

adde d to park aci  nc -cr c -at iu . .  areas wii i i :n  the lu-cIsc: V Jcc c c a i c a .  Ac.
expansion of the ~ater too  tecreation Area cou-l:I eu -o il y  absorb this
acreage , and would be a goo d conservation lnv ccc ~~ent  for  fu t ur e  yea rn .

The Sandstone Creek clite (tote I c .  e2 )  was sci~~ctc i  as h a v in g  the- best
potential for f ish a.cd wil U.1f i ev c - i : 1c : c e c c t .  Th in  - S i t e  I n  1-scatci sou th
of Tompkins Cent e r  ac:d w u l : ic u- c aatc areas vi c l i ,  4 m i l e s  of the w e s t e rn
edge of Jacks-o n (Figure 2 5) .  Is  ws-aL d impcu c :c cih 5,530 surface-  acres
cf water during the su~~ner an Vc v u- UI -I :ca’,’ c a:. ci ;er~~- c dec tn  e x cee - i i ng
15 feet .  Preliminary esu i r c~ tes — f use Ecmo u nt  to 7 , 600 -u- sal angler-
day s, predicat ed upon pro -per deve-i~ p r c e c c  and wanng c-cc c : s  to the ncscrvoi r
and tailwater : i sheries. ~aterf :wi. anl acclarc gamc •i • elj’-j’ a,i~ cc . :.cfi ts
could total about itc , IC- - - huc: te -r— lays  c u - c  eac :c v t e , c if a ,.~ta tc  game area
and park lands we re . ieveL ope -c .
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FIGURE 25. JACKSON S U B A R E A  P L A N N I N G  PROPOSALS
TO ME ET 1980 D E M A N D S
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Subarea farm ponds are expected to provide 100 acres of fish u-cd wildlife-
habitat  if ji resent construction rates are maintained. This acre~~ e
could provide 7, 000 annual angler-days use- acid also reduce fishing i..ue~.sity
on public fishing waters.
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COST ESTIMATES FON 1 idH AND WILDLIFE PLANS

Preli minary use estimates on projected Basin fish and wildlife develop-
merits are about 38,000 hunter days and 81,000 angler days. An additional
3de ,000 days of fishing opportunity will be required throughout the Basin
t~ nee t net f i sh ing demands projecte d to be present by 1980 . These
angler demands could be satisfied by developing various proposed reservoir
o it c s .  A summary of averag e estimated costs for these various types of
fish  and wildlife developments is presented in the following pages. Costs
will r ang e above or below those estimated, dependi ng on local conditions,
and therefore , can :~ot be used as firm estimates 01 any particular project.

~~~~ conside ration in this study is limited to direct costs. Indirect
~~sts such ~s t r i D U e  which are incu rred by State or National research
pr~~ rans and the many general but associated program s of resource manage-
~.ent and elements of initial e f fo r t  on a local , State , or National level
arc not inciu it~~ . It W ) 0 0 i be onrealistic tu attempt to assay fish and
wildlife progran cost o  bepenu toe near future on a:. existing dollar value .

~.2 .  COSTS OF FITFU:~~ Pi~~~~~~IC

Fishe ries. The totul fishery devcl~ nme :.t progr an by lpng will
have L. c r ea t L  opp~~r~ oni t i es  to nustai :: approxic~atcly ~OO ,OOO angler-
~av~ use waica  wcrc not : r ecen t  in l_~~~.

tpp roximately n7, ou~ angLer days, of the nearly p00 ,000 neede d, are pro-
cc ~cd to be met u ;.Jcr th~ farm-pond prog ram . Little or no costs are

~ir~ ctlF allocated to f ish  ann game interests as a resul t of accommo-
oat ing anglero on thi s type of habitat , except fo r the cost of initial
fish stocking, which is minimal . Construction of f arm ponds is usually
dcp€ ndent  upon the inlividumi landowner and the U. S.  Depar tment of
Agricultu re , Stabili zation and Conservation Service .

Farm ponds average about ~ ac re in size in the Grand hivcr Basin; and
init ial  costs for  i-acre po nds would require approximately 60 percent of
those costs given for  a one-acre pond. Using estimates developed by
~e~ icr (L~4) ,  the 2 .~~c30 farm ponds expected to be developed within the
dasin Iron, the present  L l~,bO would initially cost nearly $2.9 million
nollar s tc build and ~~ P ,OOO to stock with bass and blue~ ills. The
annual amortized cost would be 4~~5, O0O to build and $2 ,900 to stock;
with  o:~~p’ the stocking being a federa l  or state cost.

The ~LLchigan Department of Conservation (29) estimates that small fish-
ing lakes and large fishing or park lakes cost about 43, 1~OO per acre
for  initial land and development costs throughout the State. The total
annual State cost of this projected program of State developed lakes
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would be about $280,000 for the Grand River Basin. Certain of these
developments could be cost-shared under the Soil Conservation Service
&nall Watershed Program (P1-566 ) reducing the amount of State funding
required. If State lake development plans become a reality, the program
would provIde 77, 000 angler-days use annually at present per-acr,e fish-
ing pressures.

New public water access sites will cost about $30,000 per site in
southern Michigan (39). This figure includes access roads, land, drives
and parking , a concrete boat launching ramp, a boat dock , grading, land-
scaping, fencing, and toilets. Rehabilitation of older access sites
costs approximately $8,700 per site. This figure includes access roads
at 10% of costs for new roads, and site development at 50% of the cost
of a new site. r~bst existing Basin sites are scheduled to be improved,
and a large number of new Basin sites will be developed before 1980.

Annual costs at Corps of Engineers reservoir developments range between
10 and 140 cents per angler-day use , dependi ng upon the level of develop-
ment at a particular site . Those costs allocated to fisheries will be
equally divided between the Federal construction agency and the State
Conservation Department. Costs are based on annual equivalents of initial
costs plus operation and maintenance costs.

It is reasonable to assume that the projected net demand of 386,000 man-
days of fishing will either be met by increasing the level of use on
the habitat projected to be available in 1980, or that proposed reservoir
sites will be constructed to accommodate demand. If the latter course is
deemed advisable, the cost of that opportunity created will depend on the
construction agency providing the impounded water, land costs in the
project area, relocation costs , the topography and soils of the reservoir
site , and other related factors. The average annual. costs would, however,
be similar to those already noted.

The anadromous fisheries program is expected to be a vital factor in
meeting pr ojected unsatisfied fishing demands by 1980 . The Michigan
Department of Conservation has programmed $12 million in the next ten
years for Great Lakes and anadromous fishing development and an additional
$15.9 million for stream improvement throughout the State (29).

The total cost of supp lying Basin fishing demands by 1980 will depend
upon the methods selecte d by the Michigan Department of Conservation and
the Grand River Basin Coordinati ng Committee as being most suitable for
supplyi ng opportuni ty to present and future fishermen. An estimate of
annual amortized costs might total approximately $1480 ,000 for the Basin ’ s
fisheries pro gram developed by 1980 if it were to meet expected demands .
Portions of thi s amount would be cost-shared with resource-oriented Federal
agenc ies.

It would be unrealistic to attemp t to estimate fishery program costs
beyond 1980.
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b. Wildlife. The hunting opportunity projected to be provided
within the Basin by 1980 should create opportunity to supply an add!-
tlonal 38,000 hunter days. Much of this opportunity will be created
in conjunction wi th water development projects, with additional gains
oc cur ring in rout ine acquisition of State game, recreation, or park
lands . Conversely ii: the interim 1960 to 1980, approximately 37,000
hunter-days use will be lost through elimination of existing hunting
habitat through land use changes.

Of the 33,000 hunter days gai ne d by 1980, nearly 2Ii~,000 will be supplied
annually on State owned and operated public hunting developments within
the Grand River Basin. The average cost of land acquisition at new
and existing Basin game areas is expected to be about $170 per acre
for the next 10-year period, including costs incidental to land acqui-
sition (40). Devel’pment costs are expected to averag e approximately
$20 per acre , bringing the total cost to $190 per acre. Initial amortized
costs for the 22,720 acres expected to be acquired and developed in the
Basin at new and established public hunting areas will total about
4l140,000 annually. rThe State ’s costs for buying and managing these lands
will be partially offset  by Pittman-Robertson wildlife restoration funds
and by share-cropping wildlife food plots on public hunting lands .

Considering hunter use, hunter associated uses, and non-hunting season
uses (20), this land is very valuable to southern Michigan recreationists.
A recent study indicated the national f arm real estate index increased
nearly $15 per acre from 1960 to 1965 (4 5/ 9) .  in several central corn-
belt states the per acre cost index rose over 8%. For example , in
Indiana it rose l2~, in a four-month period from November 1965 to March
1966. The estimated cost per acre of recreation lands associated with
water is ~i,

I4.60 in the Lake states. All of these figures point out
the necessity of obtaining needed lands now. One of the greatest pro-
blems is failing to acquire needed lands promptly following authorization.

An additional 1,1400 acres of scarce waterfowl habitat is projected for
acquisition in the Basin by 1980 (14.0). This land will cost about $90
per acre including incidental acquisition costs , which results in an
amortized initial cost of about $4,100 for the total Basin acreage.
This land is purchased primarily for the waterfowl , not the hunter;
but it still is expected to support about 1,000 hunter-days use annually.
The 900 waterfowl hunter-days use attributed to 1,500 acres of secondary
waterfowl habitat will involve only incidental wildlife costs. These
waters (farm ponds, fishing lakes, and park lakes) will generally be
developed for purposes other than waterfowl.

We estimate that nearly 12,600 acres of Basin recreation area and park
lands will be purchased by 1980. These lands could support approximately
13, 000 annual hunter days. Costs of these lands would be incidental to
wildlife interests , jus t as some costs of outdoor recreation use of State
game areas fall upon the Game Division.
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The cost of each man-day of hunting created in the Basin prior to 1930
on State operated lands, associated with Federally-owned reservoirs, will
depend upon the facilities created and the intensity of game management.

Various options are available If those wildlife developments proposed
and projected in Section V are not realized prior to 1980: 1) Hunting
pressure could be increased on private lands projected to be open to
hunting by 1980, if wildlife resources could stand the additional hunting
pressure . This option would satisfy demand at no cost to resource
agencies. 2) Various proposed sites in Basin subareas could be developed
at costs comparable to those previously described. 3) Additional lands
could be opened to public hunting under the Williamston Plan or the
U.S. Department of Agriculture Cropla.nd Adjustment Program . These
programs are of minimal cost to the State Conservation Department . ~

)
Liberalization of various State hunting regulations could also provide
additional man-days of opportunity at little or no cost to the managing
agency.

The total cost of supplying Basin hunting demands by 1980 will depend
upon the methods chosen by the Michigan Department of Conservation as
being best suited for suoplyirig opportunity to present and future hunters.
An estimate of annual amortized costs might total a minimum of approxi-
mately $l1i~4,000 for the Basi n ’s wildlife program developed by 1980 if
it were to meet expected demands . Portions of this amount would be
cost-shared with resource-oriented Federal agencies.

23. FINANCING FUTURE PROGRAMS

Tourism, the third largest industry in Michigan (L~6/1i.4), is an important
segment of the State ’s economy . With the recent growth of leisure-time
ac~ ivi~ ies , fish and wildlife and other forms of outdoor recreation
will continue to contribute additional monies to the economy if suffi-
cient quality opportunity is provided.

The Department of Conservation ’s ten-year program is ambitious , but well
conceived and justifiable. In their plan (29/29), they state:

“Decisions as to plans will arise, to a large extent , through
determinations for meeting the deficiency in financing . Responsi-
bility for these decisions rests with the people , the Execut ive
Office , ari d the Legislature. The decisions must be shaped in the
full light of over-all State budgets, resources , and f i scal policy .
In making these decisions, recreation and wise use of resources
must be accorde d their appropriate places on a level commensurate
with the major responsibilities of the State .”

The worth of recreation to Michigan’s future has been well established
in their report. They have also clearly defined the funding deficiencies
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which exist between their pro~~cted total program and anticipated financ-
ing at present appropriation 1:-vels. At present appropriation levels,
only 26~ of the projected ten-year fisheries program and 32% of the
wildlife program could be funded (29/29).

Fresent fish and wildlife financing methods are gene rally an obligation
of the user. This is a logical method, which places the burden of fund-
ing developme nts on those who would enjoy them .

The major means for raising fish and wildlife revenues is through license
sales. In fiscal year i~64 , the State received nearly $7.5 million in
this manne r (~ 7/l5 ) .  Federal grants used for fish and wildlife projects
to taled $1.4 million in this same period. Miscellaneous revenue added
a:, additional $0.7 million, bringing the total game and fish receipts
for F .Y. 1964 to $9.6 million. The Anadromous Fish Act of 1965 is expected
~o contribute $7.0 million toward the State’s ten-year plan. The Land
and Water Conservation Act of 1965 has provided onablir~ funds in theamount of $16.0 million to Michigan ’s ten-year plan. Of this total,
$2.5 million has been allocated to fish and game (29/29). Other Federal
acnie s will be used to enh ance f i sh  and wildlife resources , but will
not be directed specifically to that purpose.

The Michigan Depar tment of Conservation has suggested means of increasing
revenues in areas which presently charge nominal fees (29/29). They
propose increases fcr  hunting and fishing license fees, although they
state that hunters and fishermen have paid more than their share of the
total conservation program . They suggest raising fishing licenses $2,
dee r licenses $2 .50 , and small game licenses $1. For example, a resident
license to hunt deer would be $7 .50 , and this would appear to be a very
reasonable fee. Of this $2.50 increase, approximately ~l might be used
for land acquisition and development and the remaining $1.50 for operation
and maintenance expenses on established developments.

The Department also points :ut that 3Y~ of the gasoline sold is actually
used in boats, yet only ~~ of the gasoline tax revenues are allotted to
Loating (29/29). By raising the gas tax revenues allotted to boating
fr on  ~ to 3,~, the problem of financing needed public water access facil-
it .Los could be remedied.

Us ir.~ present revenue me thods and the Conservation Department’s proposed
appropriati u~ methods, the ten-year fisheries program would be deficient
by 66* and the wildlife program would be 36% insolvent in meeting projected
costs. The Department states (29/29): “Ways of meeting the remaining
cicficiency and the consideration of alternatives to the
increases here suggested are appropriate matters for public discussion,
debate , and deci sion. ”
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There are several additional means of increasing revenue s or decreasing
costs for providi ng fish and wildlife opportu ni ty . Fishi ng license
requirements could be broade ne d to include all adults who take part in
the sport. The Depar tment ’s Director in 1960 suggested that any adul t
fishing in the Great takes or connecting waters should buy a fishing
license , as should wives of licensed anglers (46/45). While firm esti-
mates of the number of individuals fishing in the Great takes are not
known, this requirement should provide sizeable increases in fish and
game revenues. It was estimate d that 3.8 percent of intervie wed Basin
anglers from 1958-1962 were women. Assumi ng thi s figure is correct and
assuming that fishing licenses will cost $4, Michigan would gai n approxi-
mately $600,000 annually by requiri ng fishing licenses for wome n , based
on 1960 resident license sales. The revenue gained by requiring licenses
on the Great Lake s or connecting wate rs should equ al this figure , since
men and wome n and. residents and non-residents would be affected. It
is realized that license exemptions are traditional and as such constitu te
a rather inf].exible barrier to change--biological , social , and financial
benefits notwithstanding . The Director of the Michigan Depar tment of
Conserv ation also requeste d in 1960 (46/45), “that the State do away
with its antiquated bounty system , so the annual. $255, 000 tied up in this
pointless project could be turned to useful purposes ” . There is still a
bounty system which drains financial support from soundly based Depart-
ment programs .

As multi-purpose Federal reservoir projects are constru cted in Michigan
in future year s, fish and game facilities may be provide d at less cost
to the State . Many measures have been established to allow cost-shari ng
and long-term repayment plans for the State ’s share at these projects.
In addition to cost-sharing features of the Federal Water Development
Progr am, there are also indirect means of providi ng fishing and hunting
opportunities with little or no cost to the State resource agency. These
methods hav e been discussed in the previous cost sub-section.

Should these additional. means of increasing revenue s or decreasing
costs not be adequate for financi ng future fish and wildlife develop-
ment s, there is always the possibility of a State bondi ng progr am . This
method is presently being considered by State officials. In recent years ,
other states have provided bonding programs to support outdoor recreation
activities: Penn sylvani a - $70 million; New York - $100 million;
Californi a - $150 million; New Jersey - $60 million; and Ohio , $55 million.
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SECTION VII

BASINWIDE L$ UIv~~ RY

24. GENE RAL

The Grand River Basin Study was authorized by a resolution of the
Committee on Public Works of the United States House of Representa-
tives, adopted Aubust 16, 1950. The original scope of the Basin
survey was redefined as a Type II Study (Comprehensive Detailed Plans)
in November 1962. The basic objective in the formulation of a Type II
comprehensive basin plan is to define and evaluate those projects
which will be required to meet future demands , so as to permit their
necessary construction in the next 10 to 15 years.

The Grand River Basin has a drainage area of about 5, 600 square
miles , which ranks it as the second largest river basin in Michigan.
The Basin study area comprises an 11-county area which covers approxi-
mately 6,800 square miles.

The 1960 census credited the Grand River Basin study area with slightly
under 1.1 million inhabitants. About half of these people resided in
the Grand Rapids, Lansing, and Jackson metropolitan areas. The Basin ’s
population increase is exceeding the percentage increase of the State
and the Nation. Population is projected to total 1.5 million by 1980,
2.1 million by 2000. and 2.) million people by 2020.

25. PRESENT S~1A i’UJ OF i~iSH AND WILDL IFE RESOURCES

Basin fishing kiabitnt i~ provided by 4,600 miles of fishable streams
and 50,J:)-D acres of ponded water. There are 240 miles of trout streams,
located primarily in the .~estern Grand Rapids and West Central Belt
Subareas, with lesser amounts in the southeastern Jackson Subarea. Small-
mouth bass and walleye streams are located in all Basin subareas and
total 433 stren:n miles. The remaining 3,900 fishable stream miles are
inhabited by species important, but less desirable, to sport fishermen.
Approximately 233 mIles of these streams are subjected to pollution from
industrial, municipal, and agricultural sources which inhibits or period-
ically eliminates the game fish population and promotes a higher ratio
of pollution-tolerant, non—game species. The Basin ’ s ponded water is 70~
natural lakes, l6~ natural lakes with level controls, l3~ impoundments,
and l~ excavated lakes or farm ponds. These waters are nearly exclu-
sively warmwater fisheries, consisting primarily of panfish, largemouth
bass, walleye, perch, and related species. Each county making up the
Lansing and :Iortheast Fringe Subareas, contrasted with all Michigan
counties, ranks in the lower 15 percent in regard to the comparative
acres of ponded woter per county .
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Analysis of angler travel patterns across Basin boundaries showed that
28% of all Michigan anglers reside in the Grand River Basin, but only
21% of all resid ent and non-resident angler use in Michigan occurred
within the Basin. Not all Basin subareas had a net loss of angler use .
The Jackson Subarea had substantially greater amounts of angler use than
was generated by Subarea res idents. In the West Central Belt Subarea
egress was nearly equal to ingress , but in all other Basin subareas ,
egress was approximately twice as great as ingress. Those subareas
that had the greater draw ing power had greater amounts of fishing oppor-
tunity and /or lower population densities.

Approximately 140,000 residents of the Grand Rive r Basin bought fish-
ing licenses in 1960; and an additional 64,000 Basin residents fished ,
but were not required to buy licenses. However, because of Basin ingress-
egress travel patterns , only about 147,000 anglers, fishing 1,517,000
day s, used Basin resources in 1960 .

Approximately 13~% of all Basin anglers fished for trout; the State
average was i4~%. Of the total trout fishing effort, 75 percent has
been expended on Michigan streams during the past ten years. During
this same period , 85-90 percent of warmwater angling efforts were devote d
to ponde d waters. In 1960, Basin streams averaged 72 angler-days use per
mile , includi ng 514. days use per mile on wa.rmw ater streams and 175 days
use per mile on trout streams . Ponded water received an average annual
use of 211. angler days per acre . Angler success throughout the State ,
measured in fish per hour, averaged 2.2 in the Great Lakes, 1.2 in
inland non-trout waters, and 0.7 in trout waters for the period 1953
through 1962.

At the present time, commercial fisheries landings in the Grand River
Basin is limited to the fishing ports of Holland and Grand Haven on
Lake Michigan. In 1964, some 27 fishermen landed 2l9,00C) pounds of
fish valued at $40,500. The primary species landed were yellow perch ,
chubs, and whitefish .

Of nearly li .l million acres of potential hunting habitat available in
the Basin study area in 1960 , 83% was designated as farm-game habitat,
i6% was forest-game habitat , and 1% was waterfowl habitat. These lands
annually support an aver age 0.36 hunter-days use per acre, consisti ng of
0.30 days use per acre on private lands (96% of total huntable lands)
and 1.33 days use per acre on the remaining public hunting lands. Water-
fowl habitat received an annual estimated use of 0.62 days per acre .

Approximately 85% of Michigan ’s population lives in the southern one -
third of the State, while 96% of the public lands lie in the northern
two-thirds . The Michigan Department of Conservation had acquired 87,000
acres of public hunti ng lands at 17 Grand River Basin site s by 1965.
These areas are managed by improving the land through habitat manipulation,
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~ihich is a form of extensive wI~~Liife management . h unting success
was nearly 5Oç~ greater on pub lir  lands than private lands; however, the
harvest was 70~ rabbits and squirrels and. 12~ oheasants or, public lands
and 40% pheasants on private lands. State hunting areas are heavILy
utilized by no0-huntcr outdoor recreationists , while U.S. forest lands
and State park lands in the Basi.. provide significant public hunting
usee rtun ity .

d’he iilJ.iar,ston Plan and the Federal Cropland Adjustment Frogram both
f urn ish  )ubli c hunting opportunities on private lands . During the 1966-67
huntisg season , over 200,000 ac res of southern Luichidan private lands
wor e ~,:enc d to the hunter under these programs. Privately owned acreages,
0pen to the- public on a user-fee basis, provided additional opportunities
f~~’ Basi n hun te r s .

In ~ho s~ uther : ,  ej o.  - t h i rd  of the SLate , r ing-necked pheasants were hunted
by Jf,~ i tn.  te~di hunters, cottontail rabbits --67-e , squirrels --49,S ,
.of:~-o Grou se _2L~:, ducks - - lL i , woodcock --l2~, snowshoe “rabbits~’ --9,.,
~~~est: --~~~~~~, aol racc0~ n -- .~~~~. De spite more pheasant than eottcntail
;ausI~ hu:..e~~s, ~~ ate t : uiobcre sf hunter-days use were exerted against
t m .  c t ~.I:~ ail.

~~~~~~ 
-~ e vec One ~~~~~~~~~~ ~~~tco-oay o use of  any species oo a Statewide

~aois. Ohe ~-eUuh~~ ac:ii~ a.0 deer herd presently is increasing at a oet
~~3~~e _ d 

~
...‘o . t  ~ .mu ~~iy anc Ic c~~ectcd to approach 8o,00o to ~~,OOO

- -  - ~~
.. - - -

.

ai~~~~~c o c  sqodro -de. rant first a..o occond, respectively, as huntable
sm~~~ e~~c ~~~~~~~ i: every Bocin subarea. ~abbit producoic throughout
eh - .ici ~rect iy acs~ ciaced with the less intensively used lowland

1. o:oG. ar as. i .’&ntcal m, Jackson and Barry Counties, the average
~~~~~ ra:o.it h :esL is ob~ ut 5 per hunter. Snowshoe “ rabbits ” are

~~~~~~~~~~~ ~- L t h  c~~ -~ -~ ceoife -r s  and hardwoods . These areas occur primarily
i~ ~~~~~ ~~~~~~~~~~~ hntcali:~ Counties. Gray squirrels are co~~ on in
~ne ~~~~~~~ S ~~~~~ r nnr iw~~~I-f ~~rested areas, while fe:: squirrels are
ohc. _a:.O I:. u.d ar0u~ c fa.m. wood.lots and other areas comprising a mixture
c l  . looser ano open lands.

The :in~ -i.ecked ph --acan t  is the najor game bird in nearly all Basin
cou..ties; harves t is especially high in portions of Ottawa, lugham, Ke nt ,
a:.~i Shiawassee Ceunties. Shortages of winter and nesting cover, caused
by more intensive ~arding practices, are having a significant effect  on
pheasant populations. The rufl’ed grouse is the second most abundant
Basin game bird, and surpasses the pheasant in the hunter ’s bag in several
counties. The range of huntable populations of bobwhite quail is limited
to southeastern Michigan; Eaton , Jackson and lnghaa Counties are the
only Basin counties having an open season.
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Migratory game birds are impor tant to the Basin hunter. Mallards, black
ducks, and blue-winged teal comprise three-fourths of the breeding ducks
in southern Michigan . Major Basin concentration sites having high
value for waterfowl production occur in southern and western Barry County
and the majority of Jackson County. The Grand , Flat, Maple , Looking Glass ,
and the Upper Bad aLl Shiawassee Rivers all harbor concentrations of water-
fowl. Ottawa, Kent, and Jackson Counties have the highest kill figures,
reflecti ng fall population densities and hunting opportunities. Nearly
10,000 woodcock were taken annually throughout the Basin duri ng the early
1960 ’s; highest populations were in the western and northeastern Basin
counties. The mourning dove , another migratory game bird, is not legal
game in Michigan although birds are plentiful throughout the Basin and
could readily support a hunting season. Duve populations had reached. an
estimated 775,000 birds by 1960 , which is more than double the estimated
population of 1953.

Ana].ysis of hunter travel patterns across Basin boundaries indicated that
about 81t percent of the hunting demand generated by Basin residents act-
ually occur s within the Basin. The West Central. Belt Subarea was the
only region which had substantially greater amounts of hunter use than was
generated by Subarea residents. ~~all game hunter ingress into the Basin
slightly exceeded egress to other basins; conversely, Basin districts
contributed about 40% of the total Michigan deer nunter use , but supplied
only 12% of the total deer hunting pressure.

Over 114.5,000 licensed hunters resided within the Basin in 1960 , and an
additional 30,000 Basin residents hunted, but did not buy licenses. How-
ever, because of Basin ingress-egress travel patterns the pressure on
Basin resources was estimated at 1,459,000 days by 147,000 hunters.

Relict systems of uni que plants and animals are numerous throughout the
Grand River Basin. A listing of unique natural areas , interested con-
servation organizations , and criteria for preserving areas are treated
in this report. Resource planners must consider these remaining ecological
areas in the Basin plan if this study is to be truly comprehensive .

26. FUTURE DEMANDS FOR FISH AND WILDLIFE RESOURCES

Projected license sales are considered as the best indi cator of future
sport fishing and hunti ng demands . Present license sales (participants)
in the Grand River Basin are closely related to the population density and
the acres of fishing and hunting opportunity in each of the subareas .
License sale projections, therefore, were based on these two factors. Pro-
jected licensed participants were adjusted for unlicensed demand, latent
demand, and ingress-egrees travel patterns which also considered non-
resident demand.

K-107 

-- -~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ‘ ~~~~~~~~~~~~~ -—~~~~~ --- ~~~--~~~~



Projected angler and hunter an.~al participation in the Grand River Basin
co rrelated with available ha: i~ t , but only hunter pL~rtici pation was also
related to the popu.lati o cer .sity of each sub area. Annual projected par-
ticipation rates multlnlied by projectec: participants provided instantane-
ous deman d esoinat ec  fu ~ the o:ne~et year s 1.950 , 2000 , and 2020.

~ iture gross cena:.o for  spor~ ~ishi:c~ is estimated to increase 3~~ by1930, 75% by 2wue , and 12o~Z- by .°‘OOO , ever  the 1960 actual Basin use . Pro-
jected gros s hur . t io~ ce-nand is projected to decrease~~~ by 1980 , increase
23-~ by 2000, and el t imate ly  increase ~69~ weun cc;rsp arcd with the 1960
actual Basin use .

~‘Jita rese rvoir con : tr u-co i -~n e o  other fishing development programs which
were complete ci to I;t t , al::t wi th the-se planned or programed for
t h e  cer i od I~ -l t?Oe , i t  is es tin a ted  that  tbo i~ :-G oport fisheries habitat
will be capable of sunnc-rtiog aperoximately 97,000 additional angler-days
use. hLwevcr , this ne~:ty created Basin opportunity will be insuf f ic ient
to :seet 1)db denanos by 3o6,000 ao~ler Lays . Ne t deman ds are expected
to increase to l,130,-~L0) angler eays by 2000 and 1,824,500 by 2020.

If all of the sla: ccc ~ or L r e ~ r azrone d near- future hunsi:e~ iecelcpments
are realities by the y .  so 1950 , oro:ortuni tv will be created to support
an additional 33,000 1-,u ::c cr~ clay s use . However , pr- ejec ted changes in
land use and availabil i ty D y 1930 will reduce the cap~~i1ities of theremai ning land base by 37,000 hunter-day use , leaving the Basin hunter
wi sh nearly the same anc:cn:t of oppor tunity in 1930 as was present in 1960 .
An additiona.1 67, o-uC- hunter days will he lost due to land use changes
from 1980 to 2000 , plus 85, 000 hunter days in she following twc decades.
Although net demands for additional hunt ing opportun it ies  are not pro-
jected for 1950, needs will soon appear in the in~c~ in 13DC to 2000 .
~~ 2000 , net hunter demands are expectea t0 be ~~4 14 ,UCl0 user days, then
increase to l,007,e-uC hunter-days by 2020.

27. PLANS FOR ~€~~ IN G ~~TT~J1~5 NET DE~~ NBG F0- JD~ iD5 AND ~ i3HI~ G

Hunting and fishing opportunity throughe :~ tr :e basin r an be rr cvide d
by increasing the utilization of existing resources —end by developing
new sources of opportunity . Increased utili:atl0n of exi:~ing resources
may be accomplished by improving water quality (curbing all forms of
pollution); by preventing degradation of resources through unwarranted
dredg ing, filling, and ether land development ~ : ac t i c €  s; by providing
or acquiring public access to some o,300 acres of q-s ali ty fishi ng waters
in the Basin; by opening additional hunting lands to rub h r  use through
purchase , lease , or easement; by continued progressive management pro-
grams based on sound biological principles supplied by research; by
providing equitable zu::i:t~ of use or . available waters ;  by relaxing
rest r i c t ive  hunting : ‘ - ~ u 1atior.s such as Scaday hu:~~ir~ closures and the
ban on huntie~ u-eurr.i:~~ doves ; and by proper water resource planning
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to avoid possible loss of fish and wildlife resources through ill-advised
construction programs.

New Basin hunting and fishing opportunities may be developed or cr eated
by the intro duction of promising species , such as stripe d bass, and
several species of salz~~n, and by constructing various types and sizes
of impoundments and developing the associate d project land s Lu meet
hunting and fishing demand.

Plan s have been detailed tar each of the five Basin sub areas. Each
subarea plan lists acreage and expected usage of projected fish and
wildlife developments expecte d prior to 1980 . The magni tude of those
remai ning needs (net demands) for each subarea , assuming that projected
developments are realized, can be met by various proposed planning
options detailed in the subarea plans . Subarea planning maps are pro-
vided to locate selected sites. Prelimi nary use estimates on projected
Basin fishery developments are expected to provide about 97, 000 angler
days, with a remai nder of 386,000 days of fishing opportunity needed
to be satisfied through construction of reservoir sites proposed for
developme nt in the total Basin plan; or through improving the capability
of existing resources to sustai n additional demands • The total. cost of
-this combined program for supplying ne arly 500,000 angler- clays use by
1980 will depend upon management and construction programs selected by
the ~.tchigan Depar~~ent of Conservatio n. If Basin fishing demands are
to be satisfied by 1980, it is estimated that the annual amortized costs
could total $480 ,000 . Portions of this amount could. and most certainl y
would be cost-sh ared with resource-oriented Federal agencies.

The bunting opportuni ty proposed or projecte d at developments within the
Basin by 1980 should satisfy about 38,000 hunter-d ays use . Much of this
opportunity will be gained in routine acquisition of Stat e game , recreation,
and park lands , with additional gains possible in conjunction with wate r
development projects proposed in this report. The program for supplying
near-future Basin hunting opportunitie s will also depend upon which man age-
ment and. construction programs might be selected. An estimate of annual
amortized costs for this program might total a minimum of approximately
$144,000, with portions cost-shared wi th Federal agencies.

These programs will be partially financed by existing revenue sources ,
which include hunting and fishing license sales, Federal grants , and
miscellaneous licenses , fees , and resources associate d elements of the
tax structure. The 1965 Anadromous Fi sh Act , the Land and Water Con-
servation Act , and the Pit tman -Robert son and Dingell-Joh nsori Restoration
Acts will provide substanti al sums for funding near-future programs .
Additional revenue could be provide d by increasi ng hunti ng and fishing
license fees (MLchigan ranks 144th in the cost of $ fishing license), by
receivi ng a greater share of the existing gasoline tax , by requiring
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5ishin~ licenses ol’ the wives el resident fishe~~ien and of those who
fish in the Great I~kes, and by eliminating the bounty system.

5: multi-purpose Federal reservoir projects are constructed. in the Basin, —

fish and wildlife facilities may be provided at less cost to the State.
kvcral methods have been established to allow cost-sharing and long-
Serm repayment plans for the State’s shar e at these projects . There
arc also a number of methods of providing additional fishing and hunt-
icc; opportunities with litLie or no cost to the State. These methods
nave been discussed in the report. Should these additional means of
i~ creasing revenues or decreasing costs not be adequate for financing
future fish and wildlife developments, a State bonding program might be-
feasible . Bonding would provide funds now, and would. hedge against
expected inflation.

K-lb

L _ _



SECTION VIII

BIBLIOGRAPHY

1 • Grand River Basin Coordinating Committee (ed.), Grand River Basin
(MJ.chigan) Comprehe nsive Wate r Resources Study, Appendix 0: Eco-
noinic Base Stu~y, U.S.  Arn~y Engineer District , Detroit (1966), 356 pp.

2. Chandler , David C., “Michigan ” , In David G. Frey, (ed . ) ,  Limnology
in North America , University of Wisconsin Press , Madison (1963), 7314- pp.

3. Tody, Wayne H.,  “Great Lake s Victo ry ’, Michigan Conservation , Vol . 35,
No. 6, Michigan Department of Conservation , lansing (1966), pp. 2-8.

4. Tanner , Howard A. ,  “Great Lakes Sport Fishing Frontier ” , Michigan
Conservation , Vol . 34, No. 6, Michigan Department of Conservation ,
Lansing (1965), pp. 2-9.

5. Je nkins , D. H. ,  Deer in Southern Michigan, Game Division Information
Circular Number 135, Michigan Departme nt of Conserv ation , Lansing
(1963), 8 pp.

6. Janson, Victor S., The 1966 Pheasant Crowi ng Survey, Game Divi~ loa
Report No. 2494, Michigan Department of Conservation , Lansing
(l966a), 5 pp.

7. Janson, Victor S., “Ringneck Riddle ” , Michigan Conservation, Vol. 35,
No. 5, Michigan Department of Conservation, lansing (1966bJ, pp. 10-14.

8. Benson, Dirck and Frank C. Bellrose, “Eastern Produ ction Areas , ”
In Joseph P. Linduska, (ed.), Waterfowl Tomorrow, U.S. Dept. of the
Interior, U.S. Governaent Printing Office, Washington, D .C. (1964),
770 pp.

9. Panzer , B. Robert, Wetlands Inventory of Michigan, U.S. Dept. of
the Interior , Minneapolis (1955), 19 pp.

10. K.iel, William H., Jr., Muurning Deve Status Report - 1960, U.S. Fish
and Wildlife Service Special Scientific Report - Wild life No. 49,
U.S .  Dept. of the Interior , Washing ton , D.C .  (1960), 314. pp.

11. Cai n, Stanley S., “Natural Areas for Conservation , Research , and
Education ”, Speech presente d at the Distinguished Scientist Lecture ,
Academy of Natural Sciences of Philade lphia , Philadelphia (1966), 8 pp.

12. National Research Council , U. S.  Participation in the International
Biological Program , Report No. 2 of the U.S.  National Conmi . for the
Inte rnational Biological Program, Washi ngto n, D.C . (1967), 26 pp.

K-ill

::-~~~~~‘ -



~~~~~~~ - - - - - -~~~~~~~~~~~~ -~~~~~

13. Daw , T. E. ,  “Michigan’s Big Trees”, Michigan Conservation, Vol 35,
No. 2, Michigan Department of Conservation, Lansing (i96~), pp. 13-15 .

14. Reed, David J. and John L. Needy, (ed.) “Fishing”, In Michigan
Department of Conservation , Michigan Outdoor Recreation Deman d Study,
Vol. II, Tech. Rept. No. 6, Michigan Dept. of Commerce, Lansing
(1966), 223 pp.

15. Ryel, L. A.,  Small Game Hunter Participation Surve1, Research and
Development Division Report No. 47, Michigan Department of Conserva-
tion, Lansing (1965), 8 pp.

16. Fukano, F. G., The Michigan General Creel Census for 1962, Research
and Development Division Report No. 1669, Michigan Department of
Conservation, Lansing (19 63) , 24 pp.

17. Hawn, Louis, Small Game Kill Estimates, 1965, Research and Develop-
ment Report No. 69, Michigan Department of Conservation, Lansing
(1966), 8 pp.

18. Gord.tnier, B. J., A Place to Hunt, Special Supplement, Michigan
Department of Conservation, Lansing (1960), 48 pp.

19. Palmer, Walter L., Personal Communication (1966).

20. Palmer , Walter L., Non-Hunting Season Use of Region III State Game
and Forest Lands Compared to Hunting Season Use, Game Division Report
No. 214-12, Michigan Department of Conservation, Lansing (1963), 7 pp.

21. U.S. Fish and. Wildlife Service , U.S. D. I . ,  Fish and Wildlife Resources
of ~he Ohio River Basin , Appendix G, Ohio River Basin ~o~~ rehe nsiv
Survey, U.S. Army Engineer Division, Cincinnati (1967), 714. pp.

22. ?4ieller, Eva and Gerald Gurin, Participation in Outdoor Recreation:
Factors Affecting Demand Among American Adults, ORRRC Study Report
20, Washington, D.C. (1962), 914~ pp.

23. Ferriss. Abbott L., National Recreation Survey, ORRR C Study Report
19, Washington, D.C. (1962), 394 pp.

214.. Bureau of Sport Fisheries and Wildlife, U.S.D.I., Federal Aid in
Fish and. Wild life Re storation , Annual Report on Dingell-Johnson
and Pitt man -Robertson Programs for the Fiscal Year Ending Ju x~ 30,
1963 . Wildlife Management Insti tute and Sport Fishing Institute ,
Washington , D . C .  (1964), 80 pp.

25. Ryel , L. A. ,  Hunter Participa tion Surve~r D, 19614., Resear ch ~~~
Development Reprint No. 46 , Michigan Department of Conserv ation ,
Lansing (1965), 8 pp.

K-112 



26. U.S.  Fi sh and. Wildlife Service, U.S.D.I., 1960 National Survey of
Fishing and Hunting~ Circular 120, Government Printing Office ,
Washington , D. C. (1961), 73 pp.

27. U.S.  Fish and Wildlife Service , U . S . D . I . ,  1965 National Survey of
Fishing and Hunting, Resource Publication 27, Government Printi ng
Office , Washington , D.C.  (1966), 76 pp.

28. Anonymous , Projections to the Year 1976 and. 2000: Economic Growth,
Population , Labor Force and Leisure , and ~~ansport at,~~~~ OBRRC Study
Report 23, Washi ngton, D . C .  (1962), ~1434. pp.

29. Recreation Resource Planning Division, Michigan ’s Recreation Future,
Michigan Depar tment of Conservation , Lansing (1966), 33 pp.

30. Milstein, David N., Michigan ’s Outdoor Recreation and Tourism - Now
and in 1980, Project ‘50 Report No. 14.2, Michigan State University,
East Lansing (1966), 214. pp.

31. Wicks, Forrest J., Preliminary Study for Potential State Recreation
Areas in the Upper Grand. River Basin , Planning Unit, Parks and Recre-
ation Sec tion, Michigan Department of Conservation, Lansing (19614.),
13 pp.

32. Michigan Water Re sources Commission, Water Resource Conditions and
Uses in the Upper Grand. River Basin , Lansi ng (1961), 137 pp.

33. Michigan Water Resources Commission, Water Resource Conditions and
Uses in the Shiawassee River Basin , Lansing (1963), 113 pp.

34. U.S. Army Corp s of Engineers , Inventory of Reservoir Sites, Grand
River Basin , Preliminary Data , Detroit District , Detroit (1965), 8 pp.

35. Federal Power Cozmnission , Planning Status Report , Grand. River Basin ,
Michigan , Bureau of Powe r , Chicago (1965), 10 pp.

36. U.S.  Department of Agricultur e , Con~ osite of Inventory Analysis
and summary Reports , Grand. River Basin , Soil Conservation Service ,
East Lansing (1965).

37. Swager, W. L., D. A. Crane, J. M. Jenning s, B . L. Lund., and F. J.
Nazmnacher, Alternative Long Range Water Use Pl ans for the Thi-County
Region , Michigan , A Technical - Economic Report to Tn -County
Region s.]. Planning Conmiiasion, Battelle Memorial Institute, Columbus
(1963), 207 pp.

38. Michigan Water Resources Co ission, Proposed Water quality Criteria
for Michigan Waters , Michigan Department of Conservation , Lansing
11967), 32 pp.

K-113

_ _ _ _ _  _____ J



39. Michigan Departhient of Conservation, “Fish and Wildlife Needs ” ,In, Report of Water Resources in Michigan to Joint Legislative
Committee on Wa ter Resource s Planni,~~~ Lansing (1966), 6 pp.

14.0 . Colbu rn , William H.,  Personal Cozimiunica tion (1966).

14-i . Ruch , Lewis, Personal Con~nunication (1967).

42. Bathunst, Verne M. , Personal Conurnunication (1966).

14-3. Zorb , Gordon, “Potential Reservoirs on the Red Cedar Watershe d forlow-Flow Augmentation”, In C • B. Humphrys, (ed.), Anatomy of a Water-
shed, Red. Cedar River , Michigan , Michigan State University, East
lansing (1964), 300 pp.

14.14.. Regier, Henry A. ,  “A Cost Analysis of Farm Ponds in Tompkins County ,
New York”, Progressive Fish-Cultunist, 25 (3) : 144_114.8, (1963).

45. Bureau of Outdoor Recreation , U.S.D. I., A Report on Recreation
Land Price Escalation, Washington, D.C. (1967), 33 pp.

46. Walker , Gaylord A., “Dollars for Upkeep Are Not Keeping Up”,
Michigan Conservation, Vol. 32, No. 2, Michigan Department of
Conservation , lansing (1963), pp. 14.2-45 .

47. Michigan Department of Conser vation , T~ienty-Second Biennial Report ,
1963-1964, Lansing (1965), 208 pp.

K-114



-~ - -

SW FL~~~NT 1.

An example of appropriate calculation procedures for convert ing populat ion

projections into gross and. net fishing d~~za nds.

Grand Rapids Subarea

Given:
1960 Subarea Population 461,906
1980 Projected Subarea Population 1

35,600
2000 Projected Subarea Population 900,100
2020 Projected Subarea Population 1,242,600
19o0 Subarea Population Per Square Mile (x1) 323.9
1980 Subarea Population Per Square Mile (x1) 1445.7
2000 Subarea Population Per Square Mile (x1) 631.2
2020 Subarea Population Per Square Mile (x1) 871.4
1960 Subarea Resident Licensed Angler s 58,1014.
1960 Subarea Resident Licensed Anglers Per Capita .126
1960 Subarea Estimated. Un.licensed F~ na1e Anglers 8,713
1960 Percent age Anglers Fr ~~z Subarea That Use The Subarea 39.7~1960 Acres of Ponded Water and. Quality Streams in Subarea 15,747
1960 Acres of Ponded Water /Capita (X 2) .0314
1960 Subarea Participation Rate 12.03
1980 Est imated. Acres of Ponded. Water in Subarea 18,526
1980 Acres of Pond.ed. Water /Capita (x2) .029

( 2000 and 2020 Acres Ponded Water /Capita asstmied equal
to 1980)

2000 and 2020 Pa rticipation Rates Ass~mied Equal to 1980 9.87

The Licensed. Resident Sport Fisher men by 1980 , 2000 , and 2020 were deter-
mined fr ~~ following regreision formula developed for stndy area .

Y — (.139 - .00006 X1 + .333 18 x2 ) (Ad.ju s-~~ent Factor )
Actua l Sale of Fishing Licenses - Grand Ra pids Subarea- 19o0

Adju a~~ ent Factor — Calculated Sale of Fishing Licenses-Grand Rapids Subarea
1960 , us ing regression form u.la

.126
Adjus~~ent Factor — .139 - .0000o (323 .9) + .33318 ( .034 )

— .12o —
.131 .9t

- .O00O~ (445.7) + .3331b ( .o 2 ~)j  [.9o_7 - .117
(635,600) (.117) — 74 ,3o5 Licensed Hesiderit Anglers
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2000 -

p139 - .00006 (631.2) + .33318 (.o29)J C.96J= .107
(900,100) (.107) = 96,311 Licensed. Resident Anglers

2020

L 139 - .00006 (871.4) + .33318 (. O29) J L~96J = .092
(1,242,600) (.092) = 114, 319 Licensed. Resident Anglers

The Unlicensed. Female Sport Fishermen for 1980, 2000, and. 2020 :
(All Anglers in Michigan except Females and. ~~1es under 17

Must Have Licenses)

1960

8713 = 15.0%
58104

1980
— 74,365 x .150 11,155 Unlicensed Female Anglers

2000
— 

96,311 x .150 14,447 Unlicensed Female Anglers

2020
— 

114,319 x .150 = 11,148 Unlicensed Female Anglers

The Unlicensed. Anglers Under 17 ~rears of Age for 1960 , 1980 , 2000, and. 2020 :

- 
- 

(58,104 + 8,713) x .258 = 17,239 Unlicensed Sub-adult Anglers

(74,365 + 11,155) x .258 22,064 Unlicensed Sub-adult Anglers

2000
— 

(96,311 + 14,447) x .258 28,576 Unlicensed. Sub-adult Anglers

2020
— (114,319 + 17,148) x .258 = 33,918 Unlicensed Sub-adult Anglers

Latent Demand. for 1980, 2000, and. 2020:
(Latent Demand Factor determined at 2~% of total population)

1980
— 635,600 x .026 = 16,526 Potential Anglers

2000
— 

900,100 x .026 = 23, 403 Potential Anglers

2020
1,211.2,600 x .026 = 32,308 Potential Anglers
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The Total Number of Sport Fishermen Frcm the Subarea in 19cc, 1980, 2000,

arid. 2020:

58,104 + 8,713 + 17, 239 = 84,506 Actual Ang1er~ Fr~~ the Subarea

74 ,365 + 11,155 + 22,064 + 16,526 = 124 ,110 Potential Anglers Fr~~the Subarea

2000
— 96,311 + 14,447 + 28,576 + 23,403 = 162 ,737 Potential Anglers Fr~~the Subarea

2020
— 

114,319 + 17,148 + 33,918 + 32,308 197,693 Potential Anglers Fr~~i
the Subarea

The Total Number of Sport Fishe rm en Using the Subarea in 1960, 1980, 2000,

and 2020:

84,056 x .397 = 33,370 Actual Anglers Using the Subarea

124,110 x .397 = 14-9, 272 Potential Anglers Using the ~3ubarea
- 

2000
162,737 x .397 = Potential Anglers Using the Subarea

2020
— 

197 ,693 x .397 = 78,484 Potential Anglers Using the Subarea

Gross D~~and for Sport Fishing i~ 1980, 2000, and 2020 (Participants x
Participation) based on following participation regression formula developed
for stt4y area .

Adjustment Factor = i~60 Participation Rate (actuall
1960 calculated. participation rate using regression formula

Participation = (1.73 + 23 .93 xJ [Adjustment FactorJ

Adjua tment Factor — 12.03 = 12.01 = .92
1.73 + 23.93 ( . 1172) 13.02
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19d0

Cl.73 + 23.93 (.376) 7 = 9.87 Angler Days per Year
11.9, 272 x 9.87 = 48o,315 Gross Demand Within the Subarea

2000
i14- ,6o7 x 9.87 = 637,671 Gross Demand Within the Subarea

2020
78,484 x 9.87 = 774,637 Gross Demand Within the Subarea

Net Dema nd for ~3port Fishing in 1980 , 2000, and 2020 :

1980
Net Demand = 1980 Gross Demand - 1960 Actual Use

486,315 - 401,374 = 84,941 Net Demand Within the Subarea

2000
Net Demand = 2000 Gross Demand. - 1980 Gross Demand + 1980 Net Demand
637,671 - 486,315 + 84, 941 = 236 ,297 Net Demand Within the Subarea

2020
— 

Net Demand = 2020 Gross Demand - 2000 Gr oss Demand + 2000 Net Demand
774 ,637 - 637 ,671 ÷ 236,297 = 373,297 Net Demand Within the Subarea
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TABLE 2. PERCENTAGE SPECIES COMPOSITION - ~13AND RIVER BASIN
SPORT FISH~IRY CATCH, 1958-1962 ~I

ta/
Grand~/ Central Northeast~

/
Rapids Belt LansingW Fringe Jackson~

f Basizi~/
S 

Bluegill 63.2 67.14- 79.6 48.5 63.9 66.0

Crappie 16.3 7.7 14.2 4.3 2.5 9.4

Perch 6.3 11.1 7.0 1.2 10.8 8.9

Sunfish 3.1 14.2 5.8 ~.6 12.2 4.7

LArgemouth
Bass 0.9 2.9 0.1.4 1.2 3.5 2.1

Rock Bass 0.3 1.6 0.5 22.8 1.3 2.0

Sucker 3.6 0.5 1.0 1.4 T 1.5

Brook Trout 1.9 1.1 0.1 1.9 1.5 1.3

Rainbow Trout 1.0 1.3 T 0 2.7 1.2

Pike 0.6 1.0 1.0 6.9 0.2 1.0

Catfish 1.8 T 0.1 0.1 T 0.6

Smallmouth
Bass 0.6 0.5 T 2.1 0.1 0.5

Brown Trout 0.14. 0.3 T 0 0.6 0.3

Bullhead T~±/ 0.2 T 3.3 T 0.2

Carp T T 0.2 0.4 0.6 0.1

Wafleye T 0.1 T 0.2 T 0.].

Other T 0.1 0.1 0.]. T 0.1

~/ 
Michigan Department of Conservation Creel Census, 1958-1962
Indicates percentage of that species caught in the particular subarea.

3/ Indicates percentage ot that species caught in the entire Basin.
~ / “T” indicates less than 0.1 percent .

Includes bo~~in , chub, gar , sheephead, and vermouth.
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TABLE o. A SU1i~ARY OF STATE-OWNED PUBLIC HUNTING AREAS,
WITHIN THE GRAND RIVES BASIN, 1965,
LISTI~~ PRESENT AND GOAL ACREP.GES

L~ catior. Name of Are a Present Acrea~e Goal Acrca~e

Grand Rapids Subarea
Ottawa Co. Grand Haven 675 3930
Kent Co. Caxinonsburg 1327
Kent Cu . Rogue River 5LiO ~i7C

Subarea Tctal 71~2 15400

West Central Belt Subarea
~k ritcalm C .  Flat River 1~-417
Wontcalni C -  Stanton 3305 tXC5 3
1~ ntca1ni C~~ Langston 2705 5500
~~ntcalm Cu. Edmore 1661 4240
lonia C .  Portland 1499 5275
lonia Co. lcwell i8~o 14~126Barry Co. Barry 14199 26011
Barry Co. Middleville C-090 

_ _ _ _ _

Subarea ~~ta1 3705~ 75452
Lansing Subarea
Clintc n Co• Rose Lake 3204
Clintu . C0. Maple River 4842 11i~)4
Ingham Co. Dansvifle 4050 4931

Subarea ~uta1 12096 20795

Northeast Fringe Subarea
Gratiot C~ . Gratiot - Saginaw 12629 20070

Subarea Total 12629 20070

Jackson Subarea
Jackson Cc. Sharonville 2251
Jaci~sor. CC . Waterloo 15612 i56i2J

Subarea Total 17363 21195

Basin Total o6028 152912

A goal acreage was not available for the Waterloo Recreaticn Area.
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TABLE 7. A SU?.t4ARY OF WILLIA1.E~L~)N PLAN LANDSWITHIN THE GRAND RIVER BASIN, 1965

Location Name Acreage

Grand Rapids Subarea
Ottaw a Co. Far mers ’ Game Club 2500
Kent Co. Nelson - Spencer 11561
Kent Co. North Courtland 32111.

Subarea L~t&1. 17275

4t ’st Central Belt Subarea
lonia Co. Ribhart l8oo
Iorua Cc~. L4yons 2305

Subarea Total 4105

Lansing Subarea
Cli)4tc)~ Cu . ~~rthwe~t Bath 2404
Clinton Co. Riley - Watertown 811.14-0
Clinton Cc- US-27 Game Club 3200
Eaton Cc. M-99 Conservation Club 1000
Inghazn C .  Ncrthwest Aurelius 4000
Inghain Co. Bunker Hill 3400

Subarea T t a l  22444

:;0rtheast Fringe Subarea
Shiawassee C.. East New Haven 2260
Shiawassee Co. ~ew Haven C ns . Club 3500
Shiawassee C0. :;~w Haven ~,3 

Hunt. Club 1200

Subarea 2~tal 6960

Jackson Subarea
0

Basin ‘!~ tat 50784
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lABLE 8. A STJ?4M&RY OF FEE HUNTING AREAS
WITHIN TEE GRAND RIVER BASIN, 1965

Location Nearest Town Acreage

West Cc-ntral Belt Subarea

lonia C .  Belding 211-1

Barry Cu. Delton 640

Barry Co. Hastings 160

Subarea Total 1041

Lansing Subarea

Clinton Co. Elsie 150

Subarea Total 150

i’ortheast Fringe Subarea

SMawassee Co. Laingsbur g 294

Shiawassee Co. Perry 415

Shiawassee Co. Owosso 134

Shiawassee Co. Corunna 93

Subarea Total 941

Basin T0tal 2132
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TABLE 9. A SU?04ARY OF PROJECTION DA~1~ RELATIVE ~LO FUTURE
FISHING DEMAND IN THE GRAND RIVER BASIN 1960-2020

(ALL DP~.T~ EXPRESSED IN 1OO0 ’a~

Grand West Northeast
Rapids Central Lansing Fringe Jackson Basin
Subarea Subarea Subarea Subarea Subarea Total

Population

1960 461.9 uo.6 299.0 90.14 132.0 1093.9
1930 635.6 142.8 434.8 115.6 177.0 1505.8
2000 900.1 184.0 626.6 154.2 250.7 2115.6
2020 1242.6 233.3 867.6 198.8 338.7 2881.0

Total Anglers (From Basin)

1960 84.1 36.0 113.2 15.2 214 .3  202.8
1980 124.1 47.2 73.9 22.14 37.2 3014.8
2000 162.7 60.6 101.1 29.11- 50.8 4014 .6
2020 197.7 75.8 132.6 37.2 65.6 508.9

Total Anglers (Using Basin )

1960 33.14. 37.11. 24.9 10.5 14-0.7 146.9
1980 49.3 Il.9.1 11~2.6 15.14- 62.3 218.7
2000 614.6 63.0 58.11. 20.2 85.1 291.3
2020 78.5 78.8 76.5 25.6 109.8 369.2

Gross Angler-Day Demand (Using Basin)

1960 401.4 610.6 116.6 80.6 307.8 1517.0
1930 486.3 646.9 309.1 101.6 456.4 2000.3
2000 637.7 829.8 423.1 133.3 623.5 2647.14
2020 TT’i- .6 1037.9 554.8 169.1 805.0 3341.4

Net Angler-Day Demand (Using Basin)

1980 84.9 36.3 192.5 21.0 114.8.6 483.3
2000 236.3 219.2 306.5 52.7 315.7 1130.4
2020 373.3 427.3 438.2 88.5 497.2 1824.5
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TABLE 10. A SUMI4ARY OF PROJE~TI0N DATA ~1EIATIVE ~IO FU11JR±~HUNTING DEMAND IN THE GRAND ~IV~~ BASIN , 1960-2020
(ALL DATA EXPRESSED IN 1000 ‘ 8)

Grand West Northeast
Rapids Central Lansing Fringe Jackson 3u~i~.
Subarea Subarea Subarea Subarea Subarea Totoj.Population

1960 461.9 110.6 299.0 90.4 132.0
1980 635.6 142.8 434.3 115.6 177.0
2000 900.1 184.0 626.6 154.2 250.7 2115.L
2020 1242.6 233.3 367.6 198.8 338 7 28131.C

Total Hunters (From Basin)

1960 6~.8 25.0 46.5 20.1 16.9 174.31980 96.5 30.6 68.7 24.9 24.1 24 1~. -
2000 131.3 35.7 93.7 30.1 32.7 323.52020 178.3 Ii.1.6 124.5 36. 14. 11-2.1

Total Hunters (using Basin)

1960 1i-5.o 34.5 37.8 16.3 13.1
1980 66.0 42.2 55.9 20.3 18.6
2000 89.3 49.2 76.3 24.5 25.3 2E- - ) . L
2020 122.0 57.li. 101.3 29.6 32.5 3112.

Gross Hunter-Day Demand (Using Basin)

1960 281.9 413.4 366.2 242.5 155.1 l4~~ .l1980 258.2 407.5 314-8.2 238.7 148.3
2000 351.2 475.1 475.1 288.2 200.7 17f~~32020 476.9 554.0 631.4 314.8 7 258.1

Net Hunter-Day Demand (Using Basin)

1980 None None None None None ~ cn e
2000 117.7 69.8 145.0 52.8 58.7
2020 281.1 i~4.i 327.9 118.3 126.4 1007 -
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TABLE 11. A SU)~4P.RY OF WATERFOWL D~ 0UND?~~NTS PROPOSED FOR DEVEL0PMEN~ON STATE GA1~~ AREAS PRIOR TO 1980, GRAND RIVER BASIN, MICHIGAN

Subarea Game Area Location

Grand Rapid e

Grand Haven SGA lYragline work and possible di king,
(wate r control no plans have been made to date .
structure with
pumping station)

Rogue River SGA Rogue River Game Area engineering
Spring Creek Dam report available , 70 acres.

SW of NE, Sec. 2, T 10 N, R 12 W
NW of SW, Sec. 1, T 10 N, B 12 W
NW of NW , Sec. U , T 10 N, B 12 W
SW of NW , Sec. 12, T 10 N , R 12 W (2 dams)
NE of SW , Sec. 13, T 10 N, H 12 W
NW of SE, Sec. 13, T 10 N , B 12 W
SE of SE, Sec. 13, T 10 N, R 12 W
NW of NW , Sec. 24 , T 10 N, B 12 W
NW of NE, Sec. 24, T 10 N, B 12 W —

SE of NE, Sec. 23, T 10 N, B 12 W
NE of SW, Sec. 23, T 10 N , H 12 W
NE of SW , Sec . 24 , T 10 N, H 12 W
SW of SW, Sec. 24, T I O N, R I 2 W
SW of SE, Sec. 211-, T 10 N, B 12 W (2 dams)
NE of’ NE, Sec. 26, T 10 N, B 12 W
SW of NW , Sec. 25, T 10 N, H 12 W

Cannonsburg SGA NE of SE, Sec. 29, SE of SW, Sec. 27,
T 8 N ,R1O W

SW of NW , Sec. 311-, SE of NW , Sec. 34,
T 8 N, B 10 W

NE of SW , Sec. 33, SE of SW, Sec. 33,
T 8 N, B 10 W

NE of NW, Sec. 11., SE of NW, Sec. 11,
T 7 N, B 3.0 W

SE of NE, Sec. 14. , T 7 N , B l O W

West Central Belt

Langston SGA NE-~- of NW~ , Sec. 27, T 11 N, H 8 W
NE4- of NB4~, Sec. 33, T 11 N, H B W
SE-~ of SEE, Sec. 28, T 11 N , B B W
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TABLE 11. (Cont.)

Subarea Game Area Location

West Central Belt
(cont.)

Flat River SGA SW of SE, Sec. 311, SE of SE, Sec. 314 ,
T 9 N, B 8 w

NE-1- of NE1, Sec. 2, T 8 N, R 8 W
14 of NE~, Sec. 2, T 3 N, H 8 W
NW- of NW, Sec. 2 , T 8 N, B 8 W
NW of SE, Sec. 1, T 8 N, H 8 W
SW of SE, Sec. 2 , T 8 N , R 7 W

Barry SGA Glass Creek , no specific piaixs have
been made , some private land involved.

Turner Creek , Barry State Game Area,
some engineeri ng plans which should
probably be re-evaluated.

Stanton SGA
Three Lake
Flooding NE of NW, Sec. 2, T 10 N , H b W

darn and dragline work

Colby Lake Darn, Stanton Game Area ,
no plans have been made .

NW of NW , Sec. 2, N~ of NW , Sec. 2 (i darn )
SW of NW, Sec. 2, SE of NW , Sec. 2,

T 1O N, R 6 W
NW of NW, Sec. 3, SW of NW , Sec . 3,

T 10 N, H 6w (i don)
NE of SW, Sec. 2, T 10 N , H 6 W (1 dan )
NE of SW, Sec. 4 , T 10 N, H 6 ; (1 dan )
NW~ of SE~, Sec. 5, T 10 N , i-~ c ~ (1 dan )
NEI of’ SW~, Sec . 5, T 10 N, R 6 W (1 dan )
SE-S of SW~ . Sec. 5, T 10 N , R 6 \-~ (2 dons)
SW-I of SE~, Sec. 5, T 10 N , H 6 w (1 ~ar)SE~- of SE~, Sec. 5, T 10 N, H b W (2 dams )
NE - of’ NW , Sec. 7, SE o1 NW , Sec. 7,

T 1O N, R 6 W  (7 dans)
SE of NW , Sec. 9, T 10 N, R 6 W (1 dam )
NE of NW , Sec. 13, T 10 N , R 7
NW of NW, Sec. 13 (1 dam )
NE of NW, Sec. 24, T 10 N, R 7 W (1 dam )
NW of NW , Sec. 24, SW of NW , Sec. 2~i-
SE of NW, Sec. 211 , T 10 N, H 7 W (3 dams )
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TABLE U. (Cont.)

Subarea Game Area Location

Northeast Fringe

Maple River SGA Along the west side of US-27, diki ng
and control structure ne eded.

NE1 of SW-1, Sec. 29, SE1 of NE1, Sec. 29
S4 of NE~, Sec . 29, SE~- of N4, Sec. 29
NE1 of NW-C, Sec. 29, T 9 N, B 2 W
Proposed fu ture dike around open marsh.

Jackson

Portage Marsh Waterloo Recre ation Are a, some private
land must be acquired , this area is
being studied at the present time for
a PL-566 Project.
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INTRODUCTION

The determination of the electric power requirements and supply
is an important part of any comprehensive basin study . The electric
power need s are developed not only for purposes of determining the
probable effect on the Basin economy and use of its natura l resources ,
such as fuel , but also in order to devel op estimates of future needs
for cooling water.

According ly, historic and future (to the year 2020) electric
power requirements in the Grand River Basin Power Region are pre-
sented in this appendix . The boundaries of the Power Region and
Subareas designated are the same as those in the Economic Base Stud y,
Appendix 0.

SUMMARY

The Grand River Basin Power Region boundary approximates the hydro-
log ic boundary of the Basin except that it follows county lines. The
Power Region is subdivided into five Suba reas: Grand Rapids , West
Centra l Belt , Northeast Fringe , Lansing , and Jackson .

The population of the Region in 1960 was 1 ,093 ,972 or 12 percent
of that of the State. The Reg ion ’s average population density of 162
pe r square mile is about 20 greater tha n the State average .

The eleven counties of the Region contributed to the economy ,
throug h “value added by manufacturing ”, about 1.1 billion dollars or
13.6 percent of the State tota l in 1958. Manufacturing in these coun-
ties is confined chiefl y to transportation equipment , machinery , fabri-
cated meta l , and furniture and fixtures.

The Power Region had 13 electric utility systems in 1965 of which
8 were municipall y owned , 2 were privately owned , 2 were cooperative ly
owned , and 1 was State owned . Generating capacity located in the Region
in 1965 totaled 734 ,864 kw. The Campbell generating plant , owned by
Consumers Power Company , was the largest plant in the Region in 1965 with
an installed capacity of 265 ,000 kw. Therma l generation , mostly steam ,
accounted for 721 ,939 kw or 98.2 percent of the Region ’s capacity .

Electric power requirements to serve the load in the Power Region
in 1965 totaled about 5.93 billion kwh with an associated peak demand of
about 1.09 million kw . Energy requirements generated within the Reg ion
totaled about 3.51 billion kwh with the balance , about 2.42 billion kwh ,
supplied by imports.

As of Dec~~ber 31 , 1965 there were 10 hy droelectric power plants
in the Power Re f on with a tota l installed capacity of 11 ,325 kw. These
plants generate an average annua l energy of about 37.1 million kwh at
an average annua l plant factor of 37 percent.

L -1
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There are know n potentia l hydroelectr ic  projects  in the Reg ion
totaling 18 .700 kw which could produce an average of abou t 78.4
m i l l i o n  kwh annuall y .  A lthoug h these potentia l projects  are phys-
ica l ly  f e a s i b le , economic f eas ib i l i ty  has not yet  been es tabl ished.

Electric power requirements are es t imated to increase to about
lb.4 billion kwh with a peak demand of about 2.9 million kw by 1980
and to about 77.5 bi llion kwh with a peak demand of about 13.4 mil-
lion kw by 2020 .

The therma l electr ic  energy supplied by gene rat ion wi th in  the
Region is expected to be all fossil fue led in 1980 . By 2020 it is
es :imated tha t nearly all generation in the Region will be nuclear.

Under specific assumptions outlined in this report , the cooling
water required and the consumptive use sustained from steam electric
condenser cooling in the Region is expected to increase from about
335 , 900 a c r e - f e e t  per year  required and about 3 , 83 5 a c r e - f e e t  per
yea r lost in 1965 to requirements  of 3 , 396 ,950 ac re - f ee t  per ~‘ear
and losses of 3f~- ,940 acre-feet per year in 2020.

The w a te r  requirement  for  condense r cooling represen t s  the
amojnt of cooling water required to pass through condensers and is
not necessar i ly equivalent to tha t diverted . The amount required
equals  the amount dive rted only in the case of f low- th roug h cooling ;
in p lan t s  u t i l i z i n g  cooling ponds or towers it is necessary to divert
only enoug h water to replace the consumptive losses. The depletion
of water from the supply is equa l to the consumptive use which is on
the order of one percent of the amount required to pass through the
condenser .  This deple t ion  consis ts  not only of the evap ora t ive  losses
from cooling ponds and cooling towers , but also includes the incre-
mental evaporative losses in rivers and natura l bodies of water caused
b y the imposed condenser hea t load at plants  u t i l i z i n g  f low- throug h
coo ling .

The amounts g iven for cooling water  required and the losses sus-
tained are for the entire Power Region . It should be borne in mind
that a sizable portion of the t~ c rma l capacity would be located Out-
s id e the Basi n dra i nag e a r ea , using Lake Michigan as its water source .
Therefore , these p lants would result in no diversion or d-~p letio n of
water from the Grand River  Bas in .
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SECTION I
DESCRIPTION OF BASIN AS RELATED TO

ELECTRIC P~~ER PRODUCTION AND REQUIREMEN TS

1. GRAND RIVER BASIN P(~.4ER REGION

The Grand River Basin is located in the southern portion of the
Lower Peninsula of Michi ga n. The Power Region consists of the follow-
ing eleven Michigan counties: Barry , Clinton , Eaton , Gra t iot , Ing ham ,
lonia , Jackson , Kent , Montca lm , Ottawa , and Shiawassee. Locations of
high load concentration within the Power Region are influenced by major
economic centers designated as , Standard Metropolitan Statistic a l Areas
(SMS A ’s). There ar e three SMSA ’s within the Power Reg ion: G rand Rapids ,
comprised of Kent and Ottawa Counties ; Lansing , comprised of Clinton ,
Eaton , and Ingham Counties ; and Jackson , comprised of Jackson County.
These have been chosen as three of the five power subareas. The remain-
ing two subareas are the Northeast Fringe , consisting of Gratiot and
Shiawassee Counties , and the West Centra l Belt , consisting of Montca lm ,
lonia and Barry . The Power Reg ion and S ubareas are identical with the
Area and Subarea s established in the Economic Base Stud y, Appe ndix 0.
Pla te I show s the delineation of the Grand River Basin , the Powe r Region ,
and the Subarea boundaries.

2. PGAER REGION ECONOMY

Population density , industria l employment , and val ue of fa rm pro-
ducts marketed are indicators of the electric energy requirement i n  an
are a , as well as of the economi c activity of the area .

In 1960 , the Grand River Basin Power Reg ion , with a land area of
6,770 sq ua re mi les , had a population of 1 ,093 ,972 , accounting for about
12 perc ent of the State of Michigan ’s land area and 14 percent of its
population. The Power Region ’s 1960 ave rage population density of 162
persons per square mile was approximatel y 20 percent greater than the
State average. Table 1 lists the population density within the Power
Region by Sub areas.

Gaged by 1960 employment by major industry groups , manufacturing
ranked number one with 35 percent of the Region total employment , fol-
lowed by services and trades wi th 22 and 19 percent , respective ly .
Within manufacturing , the most important areas were transportation
equipment , machinery , fabric ated meta l , and furniture and fixtures.
As a measure of the industria l output of the Region , the tota l “value
adde d by manufacture ” for the eleven county region was slig htly more
than 1.1 billion dollars in 1958 or 13.6 percent of the Sta te  total .

Agriculture accounts for about 5 percent of the Region ’s employ-
ment . Based on 1959 data , th e eleven county area compris ing the Power
Region marke ted fa rm products valued at nearly 155 million dollars or
25 percent of the tota l State farm produc t value .

A complete description of the Power Region ’s economy is included

in A p p e n d i x  0 , Eco nomic Base Stud y .
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SECTION II
ELEC TRIC PG.4ER INDUSTRY CHA RACTERISTICS

1. ORGANIZATION OF THE ELECTRIC PCMER IND USTRY

In 1965 , the electric power requirements of the Grand River Basin
Power Region were supplied by thirteen utilities located either par-
tia l ly or totally within the Region. cx .znership of these systems was
as follows : municipa l , 8; private , 2; cooperative , 2; and S tate , 1.
Table 2 g ive s a breakdow n by type of ownership of the 1965 energy
requ i rements  and ins ta l led  genera t ing  capaci ty of u t i l i t i e s  with in  the
Region.

Consumers Power Company , serving customers in al l  e leven counties
of the Power Reg ion , is the largest power supplier; it served nearly
75 pe rcen t  of the 1965 tota l Region requireme n t .  Lansing Board of
W a t e r  and Lig ht , w h i c h  serves the Lansing metropolitan area , suppl ied
about 20 percent of the Region ’s requirement. Table 3 gives a percent
breakdown of 1965 energy supplied and insta lled generating capacity by
systems , and Table 6 gives the electric power requirement by Subareas
for  the Power Region.

The Power Region is currently served by a 138 kv high voltage
t ransmiss ion  network opera ted  by Consumers  Power Company . This ne t-
work is supported by lower voltage transmission interc onnecting the
syst ems within the Region.

A major Extra-Hig h-Voltage transmission system is p la nned for
servic e in Lower Michigan by 1970. This sys tem wi ll effective ly and
di re ct ly interco nnect Michigan with the large Centra l and Eastern
United States interconnected gro ups. Intrastate , it will consis t of
345 kv inter connections between Consumers Power Company , Indi ana and
Mi chi gan Electric Company , and the Detroit Edison Company and many
miles of EHV lines on the interna l transmission systems of these util-
ities. Plate II gives the princi pal existing and future transmission
facilities serving the Powe r Region.

2 . COMPONENTS OF THE ELECTRIC PG.’IER SUPPLY

Stea m p lan ts , usi ng coal a s fue l , cu rren t ly genera te the major
por tion of the electric energy in the Grand River Basin Power Region.
There a re a numbe r of s m a l l  d i e se l  a nd hydroelectric plants in the
Region , but these account for only a small part of the present energy
supp ly (3.77.), and it is anticipated tha t they will become increas-
ing ly le ss si gnifi cant in the future . Plates Ill-A and Ill-B show the
location and size of the existing therma l electric and hydroelectric
plants in the Region.
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3. OPERATING PRACTICES

Operating practices of systems in the Power Region contributing
to the continuing reliability of the electric power supply consist
of distributed spinning reserves ; provisions for load shedding in
cases of extreme emergency; adequate communication between systems~
and maintenance , inspection , and testing of control devices. In
addition , emergency start -up power is available if a statewide or
loca l power failure should occur .

4. COORDIN ATION OF THE P(Y,*iER SUPPLY

Coordinati on varies from contractua l agreements among systems
located within the Power Region to supp ly energy requirements during
emergencies to forma l coordinated operation , p lanning , and construc-
tion of facilities with uti lities outside the Region. The Michiga n
Pool , consisting of Consumers Power Company and the Detroit Edison
Company , engages in continuous interchange of energy on an economy
ba sis and prac t ices join t plan ni ng of system development and operation.
Co nsumers Power Company is a member of the Michi gan-Ontario Pool and
the “MII O” Poo l (Michigan- I ndi a na- t l l inoi s-Ohio ) and participates
in planning and coordination with other members of these groups.
Detroit  Edison Company is also a member of these groups.
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SECTI ON III
HYDROELECTRIC P~Y.4ER

1. PRESENT STAGE OF HYDROELECTRIC DEVELOPMENT

There were 10 hydroe lectric projects in the Power Region as of
December 31 , 1965 , repre senting a total installed capacity of :L ,325 kw.
This was less tha n 2 p ercent of the Region ’s 1965 inst alled capacity.
These projec ts produce an average of 37.1 million kwh annuall y a t an
average capacity fac tor of 37 percent . Table 4 lis ts these p ro jec ts
wi th perti nent da ta for each. All of these powe r plants are small , and
the majority were constructed at least 30 years ago. It is anticipated
tha t the older plants will be retired or possibly redeve loped as cond i-
tions warrant , pr i ncip a l ly on the basis  of physi ca l cond it io n and high
operating cost. For purposes of this stud y, howeve r , and si nc e the
effect of hy droelectric generation is small , i t was assumed tha t all
existing projects would remain in use throughout the period of study.

2. REQUIREMENTS AND PROCEDURES FOR LICENSING PROJECTS

The FPC l icens ing  a u t h o r i t y  da tes  back to the Federa l W a t e r  Power
Act of 1920 , which  is now Part I of the Federa l Power Act. By this
a ut hori ty ,  the Commission is responsible for licensin g non-Federa l
hydroe lec tric pro jects which affect the interest of interstate or for-
eig n commerce , or which affect public lands and reservat ions of the
U nited States.

A n important conservation provision of the Federa l Power Act is
the requirement tha t a project to be licensed must , in the judgment
of the Federa l Powe r Commission , b e best adapted to a comprehensive
river basi n plan. In addition to standard provisions req uiring com-
pliance wi th rules prescribed for the protection of life , hea l th , and
property , lice nses may also contain specia l provisions in the interest
of flood cont rol , water quality control , navigation , p ublic health ,
recrea t ion , pr eservation of scenic beauty, or protectio n of fish and
wildlife . The Federa l Power Commission also requires each app l ican t
for  a li cen se to f i l e  a proposed plan for full public utili zation of
the project waters and adjacent project lands for recreation purposes
along with information showing the effect on fish and wildlife .

3. PROJECTS OPERATING UNDER FPC LICENS E

There ar e no projects in the Grand River Basin Power Region now
opera ting under FPC license. There is one project , Webber , owned by
Co nsumers Power Company , tha t has a license application pending (pro-
ject No. 2566). This proje ct is listed in Table 4.
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4. POTENTIAL HYDROELECTRIC PG.4ER

The natura l conditions existing in the Grand River Basin Power
Region do not favo r extensive hydroelectric power deve lopments. The
highly deve loped agricultura l lands , the numerous cities and towns ,
and costly transportation facilities within potentia l reservoir areas ,
limit the possibilities for development of storage sites.

Undeve loped hydroelectric potentia l in the Region is estimate d to
be about 18 , 700 kw which could produce an average of about 78.4 mi l-
lion kwh of energy annuall y. This includes four potentia l sites and
a capacity increase at the existing Portland site. A suninary of data
for these sites is included in Table 5 and their locations are shown
on Plate Ill-A.

Projects considered as potential in this report are not neces-
saril y economicall y feasible to develop at this time . In order to
screen these projects , they need to be investigated as to their esti-
ma ted development cost , the val ue of the po tent ial capaci ty and energy
ava ilable , size of pla nt , tra nsmission required , etc., when specific
projec ts are formulated . The value of the potentia l hydroelec tric
suppl y is considered to be equiva lent to the cost of deve loping and
opera ting the most likely alternative source of suppl y. This would ,
in mos t ins tances , be a thermal electric plant of the type currentl y
being installed .

The amount of possible future hydroe lectric supply involved is
small in relation to the tota l basin supply and would have a neg li-
gible effect on the future therma l supply required . However , for
purposes of this stud y ,  a l l  of the known po ten t ial hydroelec tric
power projec ts have been included in the future capacity supply .
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SECTION IV
MARKET FOR PcMER

The Grand River Basin Power Region is curre ntly an importer of
elec t ric ene rgy , and it is expected tha t the Reg ion wi l l  con t inue to
import in the future at about the present rate. In 1965 about 41 per-
cen t of the Region ’s energy requirement was imported from p lants lo-
cated outside the Region. By the year 2020 it is projected that this
import will amount to about 44 percent. Table 8 shows the projected
amount s of energy imported into the Region at intervals throughout the
study period .

A t the present time the bulk of the energy generated within the
Powe r Region is loca ted in the Grand Rapids and Lansing Subareas. It
should be noted that the Campbell plant of Consumers Power Company,
the largest p lant in the Power Region , is loca ted in the Grand Rapids
Subarea on the shore of Lake Michigan. Althoug h this is outside the
Grand River Basin drainage area , it is within the area defined as the
Power Region and therefore has not been considered as an import in this
report. In addition , Consum ers Powe r Company has st ated tha t , beca use
of inadeq uate cooling water in the Grand River Basin for the size units
bei ng cont emp la ted , all pr oposed insta l lations to serve the Basin would
be locat ed on the Great Lakes. A major portion of the supp ly for the
Grand Rapids Subarea (about 957.) will be located outside the Basin
drainage area but in the Subarea as defined in this study . Consequently,
the Grand Rapids and Lansing Subareas will continue to supply a sub-
stan tial portion of their own requirements. The three remaining Sub-
areas , Wes t Centra l Belt , Nor theast Fringe , and Ja ckso n , whi ch have his-
torically been supp lied by imports , will con tinue to be supp l ied by
imports in the future .
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SECTION V
FUTURE ELECTRIC PCMER REQUIREMENTS AND SUPPLY

1. THE PC~.,1ER INDUSTRY ’S P R C~ PECTS FOR GRCM TH, 1980, 2000, AND 20 20

Incre ased electric power load growth can naturally be expected
to accompany population growth and economic expansion , but the elec-
tric utility industry has historica lly exceeded these growth rates.
Progressive ly hig her s tandard s of living will also expand the future
marke t , b ut the greatest incentive will come from the reduction in
cos ts for electric energy relative to other e lements in the cost of
living .

In addi tion to its efforts to lower costs , the elec t r ic  ut ili ty
industry must also intensif y its efforts aimed at public acceptance
of its facilities. This involves a consideration of air pollution ,
overcoming public concern about nuclear p la nts in congested areas ,
and “bea utif Ication ” fe atures tha t may require underground distri-
bution and possibly even underground transmission . Furthermore , the
industry is faced with increasing costs of ri ght-of-way in fast grow-
ing urban areas. Larger capita l costs can also be expected for the
provision of cooli ng towers where an adequate water supply is not
ava i lable .

Ba sed on past trend s, current operation , and announced future
plans , the existing and projected electric power requirements for the
Power Region are given in Table 6. The projection of future power
req uirements to 1990 are based on estimates prepared by Regiona l Advi -
sory Committees composed of represent ative s of the electric power
industry in cooperation with the FPC . These estimates are part of the
Federa l Power Commission ’s current program to update the 1964 Nationa l
Power Survey Report and to extend the period of stud y to 1990 . The
Region ’s electric requirements are estimated to increase throug hout
the period of study ,  b ut at a decreasing annual rate . By 2020 the
grow th rate is estimated to be about 3 percent per year.

2 . Fu TUR E PCMER GENERATING EQUIPME NT BY TYPES

Projec tions for this stud y extend beyond four decades into the
future . Many factors tha t will influence future decisions , partic-
ularly with regard to nuclea r generation , are yet to be resolved .

The type of gener atin g equipment in the Power Region can have an
e f f e c t on the economics of the Region , not only f rom the stand point
of h uge inves tmen t s invol ved , bu t also from the stand poi nt of the fuel
source . In view of the recent rapid advances in the amount of nuc lear
fueled capaci ty on order , i t is necessary to care full y consider this
as a major component of future generating ca pacity .
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Present  thin king places the nuc lear market in areas where compet-
ing fue l  costs run about 20 cents per million Btu or hig her .  This
would Include the Grand River Basin Power Region. This market must be
further q ualified , however , to unit-size requirements exceeding 400 to
500 megawatts for investor-owned utilities and 100 megawatts for
municipals. The competitive situation today is shown on Plate IV for
a 600 megawatt unit with private fina ncing and on Plate V for a 100
megawatt unit with municipa l financing . A stud y by Kaiser Engi neers
for the Atomic Energy Commission indicates that nuclear powe r reactors
in sizes as low as 50 to 100 megawatts could be competitive with munic-
ipa l fina ncing if ordered in groups of five .

Beyond 1980 , and perhaps somewhat earli er , the more advanced types
of reactors should be making their appearance , increasi ng the potentia l
market considerabl y. Hig her capit al costs are indicated , but fue l costs
ha ve bee n projected to as low as 5 cents per million Btu. Estimates of
nuclear fuel costs to the year 1985 are shown on Plate VI.

3 . LOCATION OF THERMAL GENERATION

Wa ter avai l abili ty is a basic cri terio n in de termin ing the loca t ion
o f therma l ge nerating plants. Fuel can be transported to a plant and
el ectric energy can be transmitted from plant to load center. This
arr angement is flexible and an economic ba lance can be determined be-
tween the relative distances of fue l and electrical transportation.
Wa ter for cooli ng p u rposes , however , ca nnot be moved any great distance
e conomically . The water resources of the Basin will be an important
factor in the generation of electric power.

Conversion of therma l energy to electric energy on a large scale
bas i s  is very ineffi cient at the present time in spite of all the
progress tha t has been made . An amount of energy, i n the form of hea t ,
greater tha n tha t which is converted to electric energy is lost in the
proces s . The common practice has been to absorb the greater part of
this loss in large bodies of water. Because of the limited streamflow
wi thin the Grand River  Basin , it will become increasing ly necessary to
use supp lement al  types of cooling for those capacity additions not
ut i l i z i ng Lake Michi gan as a cooling water source . Supplementa l types
of cooling such as cooling towers and ponds will be possible only at
an incre ase in capital and operating costs.

Based on the consider ations discussed and the conditions existing
in the Power Reg ion , es timates of the future power supply in the Reg ion
were derived as show n in Ta b le s 7 , 8 , and 9.
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SECTION VI
COOLING WATER REQUIREMENTS FOR STEAM ELECTRIC GENERATION

1960 , 1965 , 1980 , 2000 , AND 20 20

1. FACTORS DETERMINING COOLING WATER REQUIREMENTS

At the present time essentially all of the electric power pro-
duced by thermal electric generation requires cooling water. Thermal
el ectric plants requiring cooling water now comprise about 92 percent
of a l l  the elec tri c ge ner at ing capaci ty in the Power Region a nd accoun t
for ab out 96 percen t of a l l  the en e rgy prod uced in the Reg ion.

Predi ctions of the patterns of ge neration beyond 1980 are com-
plicated by severa l factors , not the least of which is the accuracy of
predic ted energy requirements beyond that date . The electric power
industry is one of the most dynamic industries in the United States ,
having experienced an annua l growth rate of between 6 and 7 percent
for a number of years as compared to a somewha t lesser rate for the
Gross Nationa l Prod uct. The technology of electric generation and
supply is changing rapidl y wi th th e advent of larger and larger units
made possible by rapid load growth , the increasing reliance on e:~tra
hig h vol tage tr ansm ission , the construction of mine-mouth generation ,
utilization of unit-type coa l trains , and the large increase in the
number of sch ed u led nuc lea r fue led pla nts. Also , new methods of
genera ting power which eliminate the conventiona l heat cycle and thus
eliminate the need for cooling water are under active consideration.
Among the most promising of these are MHD or magnetoh ydrod ynamics ,
EGD or elec trogasd y nam ics , thermionic gene ration , the f ue l cell , etc.
Firm planning for future generating capacity is not comp leted until
shor tly before (s a y , four to six years) the need becomes apparent.
Accordingly , it is to be realized tha t estimates of consumptive use
of cooling water in the years 2000 and 2020 can only be a roug h gu ide
to be reviewed per iodical l y as new situations develop . A projection
of future water requirements for therma l electric plants has been
made on this basis . However , as is evide nt from subsequent discussion
in this repor t , there are alternatives to the demands for cooling water
of good quali ty. For example , in the event tha t fresh water is in
shor t supp ly d ue to scarcity or imposition of hi gher priority use ,
brackish wa ter or sewage effluent can be utilized under certain condi-
tions as a cooling source for therma l electric generation. On the
other ha nd , wi th considerable added expe ndi tu re , the consumptive use
(primarily evaporation) can be a lmost entirely eliminated by the use
of radia tor- type closed circuit cooling towers. Also , wi th the advent
of EHV , power can be transmitted over long distances from area s of
adequate wa ter supp ly to water deficient regions.

The pri ncipa l demand imposed upon water supply by therma l elec tric
genera ting plants is for condenser cooling water. Boiler makeup water
is required for all s team electric plants and some insta l lations also
use water for sluici ng ashes. These latter two uses have re latively
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minor effects on the water supp ly and their future magnitudes have
therefo re not been pro jected .

2. CALCULATION OF COOLING WATER REQUIREMENTS

Condenser cooling water is considered in two aspects -- f i r s t ,
t h e amount of water tha t is required to pass through a condenser in
order to produce an acceptable vaccuum ; and second , the amount of
cooling water tha t is evaporated as a res ult of the increase in its
temperature. Either or both of these could be critica l in designing
and selecting the site for a power plant.

For purposes of analysis , th e method used herein for determinin g
the condenser coolin g water requirement of a fossil fue l ele ctric gen-
erating station is illustrated by the following sample calculation:

Samp le Calculation

Cooling Water Requirements 1/

Opera ting Conditions

Ass umed over-all p lant efficienc y 367.
Assumed generator efficiency 97.57.
Heat equivalent of one kilowatt-hour 3 ,613 B tu
Fuel energy required (net plant heat rate) 9 ,500 Btu/ kwh 2/

Heat loss from boiler-furnace 3/ 950
Energy del ivered to turbine 8,550 “

Heat loss from generator -~/ 94
Generator output (ne t gen. plus 7~ plant use) 3 ,650 ‘

Energy  remov ed in condenser (energy delivered L.,806 “

to turbine minus generator output )
Energy to b e removed by wa ter source 5/ 4,900

Cooling Water Required:

Energy remo ved by water  sourceA c r e - f e e t / k w h  = Heat  Abso rpt ion Rate  of Water  6/  x F. temp .
change in cooling wate r

4,900 Btu/kwh
2,718,144 Btu/ac-ftf~F. temp . change x temp . 

—

change in cooling water

0.001803 ii
= 

°F. temp . change in coo ling wa~~r

1/ Cooling water required is the amount of water needed to remove

L-l2
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heat imposed and is independent of the type of cooling --
f low- throug h , pond , or tower.

2/ Average U. S. heat rate in 1966 was 10,547 Btu/kwh.
3/  Negl ig ib le  for nuc lear plants .
4/ Ge nerator cooling usuall y par t of cooling water load.
5/ Equals  conde nser0load pl us generator heat loss.
6/ 1 B tu/lb . waterf F. temp . change in water ;

2 ,718 ,144 lbs . wa ter = 1 ac-ft.
7/ The quantity of cooling water required varies inversely

with permi tted temperature rise of cooling water.

Th is sh ows that , under the assumed conditions shown above ,
4,900 Btu of heat is transferred to the cooling water for each
kilowatt-ho ur generated . Experience has demonstrated that the most
eco nomica l plant designs provide for cooling water temperature rises
of 10 to 20 degrees. Based on an average rise of 18 degrees F., it
f o l l o w s  from the sample ca lcu la t ion  tha t 100.2 acre-feet of cooling
water  is required to pass through the condenser for each million
kilowatt-ho urs generated .

Nuclear plants have a hig her hea t load to dissipa te than fossi l
f uel plants (using current design standards) and thus require about
150 acre-feet of condenser cooling water per million kilowatt-hours
assuming an 180 F. temperature rise. Based on an anticipated improve-
ment in nuclear plant operating efficiency it is estimated tha t the
cooling wat er required will decrease to about 79 acre -feet per r u -
li on kilowatt-hours by 2020 .

3. COOL I NG WATER CONSU!~~TIVE USE (LOS S)

The primary consumptive use of cooling water is the amount tha t
evapora tes  due to the increase in i ts  temperature as it passes  throug h
the condensing u n i t .  The amount of evaporat ion w i l l  depend on the
type of cooling employed : cooling pond or reservoir , wet or dry type
cooling tower , or flow-thr ough .

If the cooli ng water is taken from and discharged back into a
po nd or r e ser voir , the he at in the circulated water is dissipated to
the atmosp here throug h convection or induced evaporation. The water
th at is evaporated is lost to the air , and so becomes a consumptive
use attributable to the power operation. Evaporation provides about
64 .5 percent of the cooling , in a stationary water bod y, under average
meteorological conditions . Thus , if a power pla nt contributes 4,900
Btu per k i lowat t -hour , about 4 , 900 x 0 . 6 4 5 , or 3 , 160 Btu per kilowatt-
hour is diss ipa ted  throug h e vaporation. Since the evaporation of one
pou nd of wa ter con sumes abo ut 1,055 Bt u , the cons umptive use at the
po nd cooled power pla nt is 3 ,160 1,055 or 3.0 po unds of wa ter per
kilowatt-ho ur. This amounts to 1.10 acre-feet per million kilowatt-
hours generated . This figure will vary somewha t as operating cond i-
tions such as efficiency and tempera ture  r ise  of the cooling wa ter
differ from those assumed .
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On the other ha nd , if the cooling water is diverted from a flow-
ing stream and discharged back into the stream after passing through
the condensing unit , the evaporation loss is probably somewha t less
tha n for a cooling pond . The water passin g throug h the condenser in
a f low-through system is not evaporated in the condenser , but as a
result of the heat load transferred to the water as it passes throug h
the condenser , evaporation takes place when it is returned to its
source. For purposes of this stud y, i t is estimated tha t under average
conditions 54 percent of the cooling in a f low-throug h system is from
evaporation . Based on a heat discharge of 4,900 Btu per kilowatt-hour
and 54 percent evaporation , about 2,f~45 Btu per kilowatt-hour would be
dissipated by the evaporation of 2.5 pounds of water. This amounts to
approximately 0.92 acre-feet per mil lio n kilowarr~hours generated. As
w i t h  cooling ponds , th is  figure is app l i cab le  onl y under the specified
conditions of the samp le calculations .

In systems using wet type cooling towers , evaporation accuints for
about 85 pe rcen t  of the cool ing , and there  are some addi t iona l wate r
losses because of spray drift and blowdown loss. The total consumptive
cooling tower loss ave rages about  1.47 a c r e - f e e t  per m i l l i o n  k i l owa t t -
hours generated . As mentioned above , the loss will vary under operating
conditions differing from those assumed in the sample calculation.

Nnclear plants currentl y have a higher consumptive water use than
do fossil fue l plants. At the present time they require about 50 per-
cent more than fossil fuel plants. Based on future improvement in
nuc lear p lant operating efficiency it is anticipated tha t the amount of
waste hea t dissipated by these plants will be substantially reduced ;
this will result in a proportionate decrease in consu mptive water use.

All of the figures shown above represent hypothetical conditions
belie’;ed to  be about  average  for  the c i r cums tances  tha t cou ld be en-
countered . Obvious ly, there r~re many variables of plant desi gn .
location , meteorologica l conditions , etc., that migh t  cause the figures
for cooling water required a-v~ loss for a specific p lant to vary from
those suggested here.

~~~ FUTURE COOLING WATER RE QUIRE ME NT S A N D  LOSSES

In order to determine future cooling water requirements and con-
sumptive water use i n  the Power Region , Table 10 whi ch de ve lops a n
allocation of electric c;enera tion by types of cooling and fue l used ,
wa s prep a red . A consider able degree of freedom in the pattern which
may d evelop is evident in this pro i c cti on . However , the quantities
shown are believed to represent a d egree of magnitude which can
r easonab ly  be expected . Further refinement must he made as plans are
developed for specific projects in t i e long—range future .

To depic t  the e f f e c t  of varying the more impo rtant pa rameters
governing cooling water requirements  and losses , four families of curves
were plotted . The first two sets , Pla tes V II and VI II , i l l u s t ra te the
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ef fect  of discharge tempera tu re  change and varying heat  ra tes  on the
amount of water required to pass through the condenser in both fossil
fuel and nuclear p lants.  P la tes  Ix and X show the relationship of
p lant hea t  rate to cooling water consumption at a given change in
temperature (18 degrees) of the cooling water at fossil and nuclear
fueled p l a n t s .  Curves are show n for the three primary types of cool-
ing -- flow-throug h , cooling pond , and wet type cooling towers. Water
consumption by dry typ e cooling towers is very low and is considere d
to be neglig ible for pu rpos es of this s tudy.

As is evident from Plates V II , V II I , IX , and X , the efficiency
of the generating plant affects the amount of wate r required and lost.
For p urposes of this report , the follow ing hea t rates are assumed to
b e representative of present and possible future values for the Power
Reg ion .

Type Net Pla nt Heat Rates
Plant (Btu per kilowatt-hour)

1960 1965 1980 2000 2020

Coa l fue led 11 ,600- 8,800- 8,800- 8,500 8,500
12 , 000 11,000 11, 000

Nuclear fueled - - - 8,000 7,500

The generation data of Table 10 were converted to estimate future
cooling water requirement and consumptive loss for the Region based on
the foregoing method and assumptions . Table 11 gives the resulting
wate r  requi red and consumpt ive  losses by types of generation and cool-
ing for the Power Region during the period of stud y. It should be
no t ed , howe ver , tha t the to tal required f low includes water which is
recirculated . It is , in effect , the tota l amount of water tha t is
passed throug h cond ensers and not the total amount diverted from a
s tream source. The water diverted will generally be less , depending
on the amount of cooling ponds and towers emp loyed .

5. GENERA L CONCLUSIONS

Under the assumptions outlined , the Grand Rive r Basin Power Region
water requirements and consumptive use are as follows:

1960 1965 1980 2000 2020

Cooling Water Re-
quirements (acre-
f ee t per ye a r) 131 ,800 335 ,900 584 ,700 1,739 ,000 3 ,396 ,950

Cons ump t ive Use
(acre-feet per year) 1,800 3 ,835 6 ,560 18 ,940 36 ,940

As indicated by the above , the consumptive use is only a small part
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(about one percent) of the total water required for cooling .

Althoug h the foregoing indicates the amount of cooling water re-
quired and the losses sustained through generation within the Power
Region , severa l qualIfying factors should be kept in mind :

a . The amount of cooling water required and losses sustained
for the various period s of stud y are representative of the entire
Power Region. It should be borne in mind tha t a sizable portion of
the therma l capacity would he located outside the Basin drainage area ,
us ing  Lake Michiga n as its water source . Therefore , these plants
would result in no diversion or depletion of water from the Grand River
Ba s i n .

b. The amount of cooling water required to pass through a plant ’s
condenser is not necessarily equivalent to that diverted continuously
from a stream source. This is true only in the case of flow-throug h

cooling ; in plants utilizing cooling ponds or towers it is necessary
to di ve rt on ly enoug h water to replace the consumptive losses .

c. The water diverted for cooling at generating p lants is re-
turned to  the stream (except for consumptive loss) and may be reused
at Jownstrvvr-~ plants or for such other purposes as munici pa l use ,
irri gatio n , or industria l use. If the distance between poi—~t of plant
d i s~ h a r :  and po in t  of reuse is not f a r  enough to a l low the heat  dis-
c h-lrge (: to m ix  with the streamflow and for the stream to return to an
accept ab le temperatur e . it may be necessary to use some type of supple-
—~eiita l cooling to achieve this. Since the water supply may be reused ,
the adequa ~ v of the  supp ly to suppor t  an amount  of g e n e r a t i o n  should
be deter --~i ned in relation to a s p e c i f i c  p lan t  s i t e .

d .  - \ l t e r n a t i v e  means  of condenser  cooling are available where

~ t~~ r supp ly i~ scarce or where the aquatic environment would be
~e~~r a d e d . The amount of water required , temperature of the discharge.
and the losses sustained can be varie d at the discretion of designers
by changing the design parameters. Two of the most important of these
p arameters are type of cooling and permissible temperature rise. The
type of cooling emp loyed has an important effect on the water consump-
tio n , Pin g the greatest for wet type cooling towers and the lowest
for dry type cooling t owers. As the demand for water approaches more
closel y the avai1 a~~le supply , the cost differentia l incurred with
supplemental types of cooling may be more than offset by the relative
worth of the wa te r suppl y conserved .
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Table 1

Grand River Basin Power Reg ion
Population Density

Land Area 1960 Density
Counties ~ sq. mi~~~~ Population (pop./sq. mile )

Kent 862 363 ,187 421
O t t a w~ 564 98,719 175
Grand Rapids Subarea 1/ 1,42 6 461 ,906 324

Barry 549 31 ,738 58
lonia 575 43 ,132 75
Montcalm 712 35 ,795 50
West Centra l Belt Subarea 1 , 836 1l0 , € 6 5  60

Gratiot 566 37 ,012 65
Shiawassee  540 53 , 446 99
N o r t h e a s t  F r inge  Subarea  1, 106 90 , 4 58 82

C l i n t o n  571 37 , 969 66
Eaton 567 49,684 88
Ing ham 559 2 11 , 296 378
Lansing  S ubarea 1/ 1, 697 298 , 949 17 6

Jackso n 705 131 ,994 187
Jackson Subarea 1/ 705 131 , 994 187

Tota l Power Region 6,770 1 ,093 ,972 162

State of Mi c h i g a n  57 ,019 7 ,623 , 19-. 137

1/ Subarea is same as Stan -lard Metropolitan Statistica l Area (SMSA)
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Table 2

Grand River  Basin Power Reg ion
Com2osition of Power Industry

1965

Ownership
Inves tor-

owned M u n i c ipal  Cooperat ives S ta te  Tota l

Total Grand River Basin

No . of Systems

Gene rating 2 7 1 1 11
Distribution only - 1 1 - 2
Total 2 8 2 1 13

G e n e r a t i n g  C a p a c i t y
kw 295,360 414 ,977 12 ,527 12 ,000 734 ,864
Pe rcen t  40.2 56.5 1.7 1.6 100.0

Energy  Generated
1000 kwh 1,985,160 1,394 ,919 46 ,623 83 ,185 3 ,509 ,887
Percen t  56 .6 39. 7 1.3 2. 4 100 .0

Tabl e 3

Grand Ri ver Basi n Power Reg ion
Utility Energy Requirements and Generating Capacity

1965

Energy Generating
Requirement Capacity

Utility (percent of Reg ion) (percent of Region)

Consumers Power Co. 73.3  40.1
Eaton  Rapids 0. 2 0 .0
Grand Haven 1.3 5.3
Holland 2.3 7.3
Lansing l9.~ 41.3
Lowel l  0.3 0.8
Michigan State University 1.7 1.6
M i d - S t a t e  Service  Co. - 0.1
p o r t l a n d  0 .2  0 .2
S t .  Louis  0 .1 0 .5
Tn County E l e c t r i c  Coop . 0.7 0.0
Wol verine Electric Coop. 0.1 1.7
Zeeland 0.4 1.1
Total Reg ion 100.0 100.0
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Tabl e 5

Grand River Basin Power Region
Possible Future Hydroelectric Developments

Drainage Gross Installed Avg . Annua l Avg . Flow Hydraulic
Area Head Capacity Energy Utilized Capacity

Project Name Rive r (sg.mi .) (f t) (k~) (1000 kwh) (cfs) (cfs)

Grand Rap ids Grand 4 ,900 17 ~— ,700 30,000 2 ,880 5 ,630

Sarana c Grand 2,980 16 3 ,700 16 ,700 1,700 3 ,300

P o r t l a n d  1/ Grand 1, 695 20 2 ,400 5,400 440 1,710

McGee Grand 1, 39 5 32 3 , 300 1-1 , 200 720 1, 470

Da nby Grand 1,325 32 2 ,600 12 ,100 620 1,160

1/ Redevelopment of existing site
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Tabi ,- 6

Grand  Rive r B a s in  Power 4eg ion

~x istiC1g and Projected Electric Power Requirements

Annua l Annua l Annua l
Energy  p e a k  Load Factor

S ubarea ( 1000 kwh) (k ~) j percen t )  .1
1960

Grand Rapids 1,908,000 3’S ,OOO 63. 0
West Centra l Belt 755 ,000 55 ,000 52.7
Northeast Fringe 207,000 45 ,000 52. 7
L a n s i n g  1, 235 , 000 7 i~,000
Jackson 545 , 000 140 ,000 62. 0

Tota l  Re gion 4 , 150 , 000 7 85 ,000 60 . 2
1965

Gra nd R a p i d s  2,688,000 -i8- 5 ,000 63.5
West  Cen t r a l Bel t  364 , 000 40 , 400 53. 4
Northeast Fringe 292 ,000 60,000 53.5
Lansing 1,807,000 325 ,000 63.0
Jackson 

- 
779 ,000 lvO ,000 63.5

Total Region 5 , 930 , 000 1 , 090 , 000 6 2 . 1

1980

Gr and R a p i d s  7 , 515 , 000 1 , 315 , 000 6 5.1
West Centra l Belt 1,005 ,000 2 0 5 ,000 55.5
Northeast Fringe 815 ,000 3±5,000 56.0
Lansing !+ ,865 ,000 850 ,000 65.0
Jackson 2~ l3± ,O0O 3~ fl ,O00 64.1

Tota l R e g i o n  14 , 33± , 1) 4 4  7 , r 3 , 000 63 .9

~~0()

Grand Rapids 18 ,760 ,000 3 ,2~4,000 66.1
West  Cent ra l B e l t  2 , 510 , 000 4 ’Cfl , OOO 58.2
Northeast Fringe 2 ,03),000 380 ,000 61.0
Lansing 12 ,1 - fl ,000 7 ,090 ,000 66.1
Jackson 5,360 ,000 950 ,1~00 64.3

Total Region - fl ,~~flfl ,00() 7 , 3±0,00(1 65.0

2020

Grand Rap ids 35 ,630 ,000 6 ,052 ,000 67.0
West Centra l Belt 4,760,000 900,000 60.2
N o r t h e a s t  F r i n g e  3 , 860 , 000 710 , 000 6 1.7
Lansing 23 ,060,000 3 ,920 ,000 67.0
Jackson l0~ l90,000 ~~7(0 ,00() 65.1

Total Region 77 ,500,000 l~ , 26~ ,n00 66.0

1/ Load Factor - li.a tio of average load over desi gnated period
to the peak load occurring in tha t perio d .
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T ah ie  7

Grand River Basin Power Reg ion
L :istin ~ and Projected Capacity Requirements and Supp ly

(kilowatts)

Net Therma l-

~nnua 1 Total Hy dro Reg ion El ect ric
_______ 

Peak Reserves Required Supp ly Import Supply

1960

G rand  R ap id s  345 ,000 39 , 260 384 , 260 6 , 160 291 , 896 86 , 204
W est Centra l Belt 55 ,000 6,177 61,177 5 ,370 45 ,117 10 ,690
Ncrthe-i st Fringe 45,000 2 ,125 47 ,125 360 43 ,250 3 ,515
Llnsi :d ; 240,000 67 , 930 307 , 930 1, 200 77 , 230 229 , 500
J~ c1dson 100,000 - 100 , 000 

- 
- 100 , 000 -

Total Region 785 ,000 115 ,492 900,4 9 2  13 ,090 557 ,493 329 ,909

1965

Grand ~.ap ids 485 ,000 71 ,164 556 ,164 6 ,160 159 ,770 390 ,234
West Centra l Belt 80,000 4 ,408 84 ,408 5 ,209.!” 65 ,513 13 ,690
Northeast Fringe 60,000 1,675 61 ,675 360 57 ,800 3 ,515
Lansing 325 ,000 95 ,650 420 ,650 1,200 104 ,950 314 ,500
J a c k s o n  140 , 000 - 140,000 - 140,000 -

T o t i l  R e g i o n  1, 090 , 000 172 , 897 1, 262 , 897 12 , 925  528 , 033 721 , 939

1980

Gran~i ~.tp ids 1 ,315 ,000 96,800 1,111 ,800 12 ,000 411 ,600 788 ,200
~es t  Centra l B e l t  205 , 000 2 , 000 207 , 000 16 , 600 190 , 400 -

N o r t h e a st  Fringe 165 ,000 - 165 ,000 400 164,600 -

890,000 57 ,000 907 ,000 1,200 443 ,000 462 ,800
in c - sOC . 380,000 - 380,000 - 380,000 -

T o ta l  R e g i o n  2 , 915 ,000 155 , 800 3 , 070 , 800 30 , 200 1, 789 , 600 1, 251 ,000

2000

Gran -2  R a p i d s  3 , 230 , 000 306 ,800 3 ,536 ,eoo 12 ,000 870,000 2,654,800
~,C QSt Centra l Belt 490,000 1,900 491 ,900 16 ,600 475 ,300 -

~:ortheast Fringe 380,000 - 380,000 ~00 379 ,600 -

l a n s i n g  2 , 090 , 000 135 , 800 2 , 225 , 800 1, 200 1,045 , 600 1, 179 , 000
J ackson  950 , 000 - 950 , 000 - 950 ,000 -

Total Region 7,140,000 444,500 7 ,584,500 30 ,200 3 ,720 ,500 3 ,833 ,800

1/ Includes 1 ,600 kilowa tts retired 12/27/65
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Table 7

G r a n d  River Basin Power Region —

Existing an d  Projected Capacity Requirenients and Supp ly
(kilowatts)

Net Thermal-
Annua l Total Hydro Region Electric

Subarea Peak Reserves Re9uired Supp ly Import Supp1~~

2020

Grand Rapids 6 ,055 ,000 611 ,000 6 ,666 ,000 12 ,000 965 ,000 5,689 ,004~

W e s t  C e n t r a l B e l t  900 ,000 1, 800 901 , 800 16 , 600 685 , 200 -

N o r t h e a s t  F r inge  710 ,000 - 710 ,000 400 709 ,600 -

Lansing 3 ,920 ,000 270,000 1,190 ,000 1,200 1,668,000 2,52( ,~ 00

Jackson 1, 780 ,000 - 1, 780 ,000 - 1, 780 ,000 -

T o t al  Reg ion 13 , 365 ,000 682 ,~-00 14 , 247 , 800 30 , 200 6,007,800 8,209 ,~ 00

L-23
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Tab le S

Ge int l  River Basin Power Reg ion
Ex isting and Projected Energy Requirements an d  S upp ly

( 1000 kwh)

Tot— i l Net Thermal-
Energy Hydro Reg ion Electric

I Required Production .1” Import Production

1960

Grand Rapids 1,908,000 26,560 1 ,6s4 ,5-1 7 198,893
West Centra l B e l t  255 , 000 21 , 960 201 , 264 31 , 776
~orthe,ost Fringe 207 ,001) 1,035 199 ,492 6,473
1 - l o s i n g  1, 235 , 000 3 , 356 396 , -I l l  835 , 233
J i ~~k s o n  345 ,000 — 545 ,000 —

T o t a l  Re g ion  1,lSO ,00() 50,911 3 ,026 , 7 14 1, 072 , 375
1965

G r i n d  Ra p i d s  2 , 448 , 000 18 , 6 1 3  L I C t  ,7-I8 2 , 202 , 639
;eSr C en t r a l  Be l t  )(-I ,000 16 ,2-1 5 301 ,066 46,689
N n r t h i ’ a s t  F r i n  ~~‘ 2 ) 2 , 004 eqCI 283 ~-.01 7 , 900
L a n s i n g  1 , 8 ) 7 , 000 1 , 005 3( 19 894 1 ,216 ,097
d i c k s o n  779 ,000 - 7 79 ,000 —

T o t a l  R e g i o n  5 , 930 , 000 36 ,26 7 2 ,420,113 3 ,473 ,325

1980

Grio -~ R-O 2LdS 7 ,515 ,000 47 ,400 3 ,496 ,000 3 ,971 ,600
,-.eci t Centra l Belt 1,005 ,000 63 , 700 0-1 1, 300 —

~;ort 4eist Fringe 815 ,000 700 81 - ,300 -

l.ir - S in; 1, 46 5 , 000 3 , 700 2 , 529 , 000 2 , 332 , 300
J-iclson 2, 150~000 

_______ 
2,l50 ,000 -

Tot-il Reg ion 16 , 350 , 000 l l 5 , IflO 9 , 930 , 600 6 , 303 , 900 C

G r a n d  R a p i d s  18 , 760 , 000 17 , 40 (3 5 , 060 , 000 13 , 652 , 600
We s t C e n t r - i l B e l t  2 , 510 ,000 63 , 700 2 ,- ’.- 14 ,300 —

\c)r LhI - -lSt F r i n g e  2 , 030 ,000 700 2 , 029 , 300 —

L a n s i n g  12 , 110 , 000 3 , 700 6 ,068 , 000 6 , 068 , 300
J i c k s o n  5 , 360 , 000 - 5 , 360 , 000 -

Tot— i l R e ; i n n  40 , 800 , 1)00 115 , 500 20 , 963 , 600 19 , 720 , 900

2020

Grand Rapids 35 ,630 ,000 - ‘.7 ,400 5,680,000 29,902,600
West Centra l Belt -1 ,760 ,000 63 ,700 4,696 ,300 -

No r t l i c~i s t  F r i n g e  3 , hh1) ,000 700 3 , 859 , 300 —

1-i rsing 23 ,660 ,000 3 , 700 9 , 796 ,000 13 , 260 ,300
Jackson 10,190 ,000 

______ 
10 ,190,000 -

T o t a l  R e g i o n  77 , 500 ,000 115 , 500 34 , 221 , 600 43 , 162 , 900

1/ E ased  on - o v e r - a g e  annua l energy fo r  year s 1980 , 2000, an d 2020 .
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Table 10

Grand River Basin Power Region
Annua l Gen e ra ET~n Requ i r ing  Condenser Cool ing  

- 
By Types

( 1000 Icwh) 

Type  C o o l i n g  

Type Wet  C o o l i n g  F low-  S u b a r e a
Subarea Generation Tower P o n d  Throug h Tota l

1q60

Gra nd Rapids Fossil Fue l - - 105 ,390 105,390
Nuc lear - - - -

Total - - 105 ,390 105 ,390

West Centra l Belt Fossil Fue l - - -

Nuclear - - -

Tot-a l - - - -

Northeast Fringe Fossil Fuel - - - -
Nuclear - - - -

Total - - -

Lans i n :.~ Foss i l  Fu e l  771 ,87° — 63 , 3~ 0 835 , 233
Nnc in-i r - - - -

T o t a l  77 1 , 873 - 63 ,360 835 ,233

Jack son Foss i l  F u e l  - - -
~. C ) C  le~

) r - - —
Tot- a l - - - -

Total Re -ion Fossil Fue l 771 ,873 — l(’8,750
Nuclear - - - -

Tota l 7 7 1 , 873  — 168 ,750 ~:,O ,~~33

1.- 27
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Table 10

G r an d  R i v e r  Bas in  Power  Re g ion
Annua l G e n e r a t i o n  R e q u i r i n g  C o n d e n s e r  C o o l i n g  

- ~y Types
( 1000 kwh) 

T’ pe Coo l in g  

Ty p e ~~-t Cooi iio~ Flow- Subarei
Subarea Generation T ower Fou - 

- ~- - . t  To t a l

19 ~- 5

grand Rapids Fossil Fuel - - 2 , l~r~ , ~-~5 2 , 163 , 9!,5
Nucleic — — - -

T o t a l  — — 2 , i( l , C)~~~3 2 , l(C3 ,( .~

West  C e n t r a l  B e l t  F o s s i l  Fue l - - - -
N u c l e a r  - - - -

To ta l  - - = -

N o r t h e a s t  F r in ~ n F o s s i l  Fue l  - - - -
Nuclear - - - -

Tota l - - - -

Lans ing  F o s s i l  Fue l 1, 132 , 912 — 83 , 11- 5 1 , 1h , 097
N u c l e a r  - - - -

T o t a l  1, 132 , 912  - 
~~~~~~~~~~~~~~ 1, 1f , 1~97

Jackson  F o s s i l  F u e l  - - - -
N u c l ea r  - - - -

Tota l - - - -
Tota l Region  Fos s i l  Fue l 1, 132 , 9 1 2  - 2 , 2147 ,130 3 ,380 ,0- 2

Nuc lear - - - -
Tota l 1, 132 , 912  - 2 , 2 . 7 , 130 3 , 0~~ 1 , - 2

L- 28
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Tab le  10

Grand R i v e r  B a s i n  Power Reg ion
Annua l Generation Reguirin~ Condenser Coo ling- By Types

( 1000 kwh) 

Type Coo l ing  

Type Wet Cool in ~ F l ow- Suba rea
Subarea Generation Tower pond Throug h Total

10 60

Gr in d Rapids Fos~~i 1 Fuel - - 3 , 971 , 600 3 , 971 , 600
Nu clear - — — -

Tot-a l — — 3 
* 

01 1 , i-00 3 , 
4 57 1 ,

dest  C e n t r a l  Belt Fossil Fue l - - - -

Nuc lear — — — —
3 ( 0 1 1 1  — — — —

Northeast Frinue Fossil Fue l - - - -

N u c l e a r - - - -

Tota l - - - -

L a n s i n - ;  Fossil Fue l 2 , l75 ,]-~~ - 157 , 000 2 , 33? , 300
Nucle a r - - - -

To t - i l 2 , 17 5 ,130 - l~ T ,o00 2 ,~~32 ,~~fln

Jackson Fossil Fue l - - - -

N uc 1~ -ar - - — -

Tot-i l - - - -

T o t a l  R e c i o n  Foss i l  Fu e l  2 , 17 5 , 3 0 )  — 14 , 121 ,600 6,303 ,900
Nuc l e a r  - - — -

Total 2 , 175 ,3140 - 4,128 ,600 i- ,3C3 ,--~d0

L— ~ 
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Table 10

Grand Rive r Basin Power Region
Annua l Generation Requiring Condenser Cooling 

- By Types
( 1000 kwh) 

Type Cooling 

Type Wet Cooling Flow- Subarea
Subarea Generation Tower Pond Throug h Tota l

2000

Gra nd Rap ids Foss i l Fuel - - 2,002 ,600 2 ,002 ,600
Nuc lear - - 11,650 ,000 11,650 ,000

To ta l  - - 13 ,652 ,600 13 ,652,600

West Cen tra l Bel t  Fossil Fue l - - - -
Nuclear - - - -

Total - - - -

Nortl c - a st Frin;c F o s s i l  Fue l - - - -

N u c l e a r  - - - -

T o t a l  - - - -

Lansin: Fossil Fuel - - - -

Nuclear ‘~,062 ,300 - - 6,068,300
~‘ ul l 6,0E8 ,~ 00 - - 6,068,300

JicOsoti Foss i l F ue l  - - — -

N u c l e a r  - - - -
To ta l  - - - -

Total Region Fossil Fue l - - 2 ,002 ,600 2,002,600
Nuclear 6,068,300 - ll ,~ 50,000 17 ,718 ,300

Total 6,068,300 — 13 , 6 5 2 , 600 19 , 72 0 , 00 14

L- 30
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T a b l e  10

G r a n d  R i v er  Basin  Power Re g io n
Annua l Gene r a t i o n  Rccui r in 1 ; Condense r  Cooling 

- 
By Types

(1 01) 0 kwh) 

Type Cooling 

Type We t Cooling Flow- Sularca

~ u 1 4 ar c a  Gencrition Tower Pond Through Total

2020

G r a n d  Rapids Fossil Fue l — — 8,000 5 , 140 ’
Nuclear — — 29 ,[-~ 14 , t - -2~) 7q ,)):,,~ 01)

To ta l  - - 29 , 002 , 0-30 ~~~~~~~~~~~

W e s t  C e n t r a l Be l t  F o s s i l  Fue l - — - -

Nuclear - - - -

Tota l - - - -

Nor theast Fringe Fossil Fue l - — — -

Nuclear - - - -
To ta l  - - - -

Lansin g Fossil Fue l - - - -

Nuc lea r 13 , 2 00 , 30 14 — — 17 ,20 .300
Tota l  15 , 2 0 , 300 - - 13 , 21--C ,

J a ckson  F o s s i l  Fue l - - - -
Nuclear - - - -
Tota l - - - -

Tota l Reg ion Foss i l  Fue l - - 8,000 F J)00
N u c l e a r  13 , 260 , 300 — 29 , 8- 94 , 600 - 3 , 1 - ,

T o t a l  13 , 260 , 300 — 29 ,9(’- ,oon ,~~ ,
1_ -

,
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Table 11

Grand River Basin Power Reg ion
\ r i - ~~~~ 1 1 Cool in g  Water Requirenients and 1 o , S t S

( a c r e -  f e e t )

W a t e r  Losses  i - > ’  Types of gon1in ~

Tota l Required
Type to Pass Through Wet Cooling Flow- Su) area

Su !-a rca G e n e r a t i o n  Condense r  Tower Pond T( r u u ( ) T o t a l

1960

G r a n d  Rapids Fossil Fue l 15 ,400 - — 1.1 1 41
Nuclear - - - - —

Tota l 15 , 400 - - 141 1141

West Centra l Belt Fossil Fue l — - — - -
N u c lear  - - - - -

T- tal - - - - -

Northeast Fringe Fossil Fue l - - - - -
Nuclear  - - - - -

Total - - - - -

Lansing Fossil Fue l 116 ,400 l ,57~ - 85 1,659
Nuclear - - - - -

Tota l 1l6 , 40() 1 , 57- . - 85 1,659

Jackson Fossil Fue l - - - - -
Nuclea r - - - - -

To tal  - - - - -

Total Region Fossil Fue l 131 ,800 1,57 4 - 226 1,800
Nuclear - - - - -

Total 131 ,800 1 , 3 7 s — 22 6 1,800

1-32
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Tab le  11

Gran d R i v e r  Basin Power  Reg ion
Annua l Coolin4 Water Requirements and Lo s s e s

(acre- feet)

Water Losses by Types of Cooling

Total t c c u i r c d
Type to Pass  Through W e t  Cool i l- Flow- S ubarea

S ubarea  G e n e r a t i o n  
— 

Co n d e n s e r  Tower Pon d T(ro 1 - Tota l

1965

Gra nd Rap ids  Foss i l  Fue l 188 , 900 - - 1 ,734 1,734
Nuclear - - - - -

Total 188,900 - 1 ,734 1,734

West Central Belt Fossil Fue l - - - - -
Nuclear - - - - -

Total - - - - -
Northeast Fringe Fossil Fue l — — - - —

Nuclear - - - - -
T o t a l  - - - - -

Lansing Fossil Fue l 1-1 7 ,00() 2,00-. - 97 2 ,101
O u r  lea r — — — - -

To ta l  l s 7 , 000 2 ,2 (i, — -7 2 , 121

Jack son  Foss i l  Fu c l - — - - -
N u c l e a r  - - - -

Total - - - - -

T o t a l  Reg ion Foss i l  Fue l 335 , 900 - ~ , 00 1 - 1 ,631 3.~ 35
O S I C  lea r — - — — —

To t a l  ‘115 , 900 2 , 01 .  — ~~~~ 
),~~3 5

1 - 3 3
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Table 11

Grand River Basin Power Reg ion
Annua l Cooling Water Reguirenents a n d  Losses

(acre- feet)

W a t e r  Losses_ by Types of Coo l ing

Total Required
Type to Pass Thro ugh Wet C o o l i n g  Flow- S ub a r e a

Subarea Generation Condenser Tower Pond Through Total

1980

G r a n d  R a p i d s  Fos s i l  F uel 346 ,700 - - 3 , 180 3 , 180
N u c l e a r  - - - - -
Tota l 346 ,700 - - 3 ,180 3 , 1~

West Centra l Belt Fossil Fue l - - - - -
Nuclear - - - - -
Tota l - - - - -

Northeast Fringe Fossil Fuel - - - - -
N uc lear - - - - -

Tota l  - - - - -

Lansin-; Fossil Fue l 238,000 3 ,200 - 150 3 , 3 10
N u c l e a r  - - - -

Total 238,000 3 ,200 - 180 5 , 31~

Jackson Fossil Fue l - - - - -

Nuclea r - - - -

Total - - - - -

To ta l  Reg ion Foss i l  Fue l 504 , 700 3 , 200 - 3 ,360 b ,5(()
N u c l e a r  - - - - -
Tota l 584,700 3 ,200 - 3 ,360 6,560

L- 34
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Table 11

Grand River Basin Power Reg ion
Annua l Cooling Water Requirements and Losses

(acre- feet)

Wa ter Losses by Typ es of Cool ing

Tota l Req uired
Type to Pass Through Wet Cooling Flow- ~

‘-~barea
Subarea Generation Condenser Tower Pond Through To tal

2000

Crand Rapids Fossil Fue l 163 ,800 - - 1, 500 1,500
Nuclear 1,035 ,700 - - 9,510 9 ,510

Tota l 1, 199,500 — — 11,010 11, 010

West Centra l Belt Fossil Fue l - - - - -
Nuclear  - - - - -

To tal - - - - -
Northeast Fringe Fossil Fue l - - - - -

Nuclear  - - - - -
Total - - - - -

Lansing Foss i l  Fue l - - - - -

N u c l e a r  539 , 500 7 ,930 - - 7 ,930
Total 539 ,500 7 ,930 - - 7 ,930

Jackso n Fossil Fuel - - - - -
Nuclear - - - - -

Tota l - - - - -
To tal  Region Foss i l F uel 163 ,800 - - 1,500 1,500

Nuclear 1,575 ,200 7,930 - 9 , 510 17 , 440
Total 1,739 ,000 7 ,930 - 1.1,010 18,940

L-3 5 
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Ta b le 11

Grand R i v e r  Basin Power Region
Annua l Cooling Water Requirements and Losses

(acre- feet)

Water Losses by Types of Coo l ing

Tota l Required
Type to Pass Through Wet Cooling Flow- Subarea

Subarea Generation Condenser Tower Por~ Thro ugh _Tota l

2020

Grand Rapids Fossil Fue l 650 - - 10 10
Nuclear  2 , 352 , 700 - - 21 ,600 21 ,600
Tota l 2,353 ,350 — — 21 ,610 21 ,610

West Centra l Belt Fossil Fuel - — - - -

Nuclea r  - - - - -

Tota l - - - - -

N 0 r t h e a s t  F r i n g e  Foss i l  Fue l - - - - -

N u c l e a r  - - - - -

Total - - - - -

Lansing Fossil Fue l - - - - -

Nuclear 1,043 ,600 15,330 - - 15 ,330
To tal  1,043 ,600 15 ,330 — — 15 ,330

J-ickson Fossil Fuel - - - - -

Nuclear - - - - -

Total - - - - -

Total Re ;ion Fossil Fue l 650 - - 10 10
Nuclear  3 ,396 , 300 15 ,330 - 21 ,600 30 ,°30

Total  3 , 396 , 9 50 15 , 330 - 21 ,610 36 ,°-,t )

L - 36
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Plant List

Gr and Rive r Basin Power Reg ion
Exis ting F u e l - E l e c t r i c  and Hy d roe l ec t r i c  P lan t s

and Possible Future Hydroelectric Plants

I n s t a l l e d
Ca p a c i t v

Map N o .  & Nane of P l a n t  (kw) ~~ ner

Existing Fuel-Electric and  h y d r o e l e ct r i c  P l a n t s  — 1965

1 Ci:~p L~~1l , J .  H. 05 ,000 2/ St. Consumers Power Company
2 ~ ea lthv St. 20 ,~b)0 St . Consumers  Power Company
3 Ada 2 ,000 By. Consumers Power Company

Ca scade 2 ,560 fly. Consumers Power Company
5 La lia r - 1/ 700 By. Consumers Power Company
6 Lowell i r  900 H’,- . Consumers Power Company
7 Webbe r 3 ,250 Fly . Consumers Power Company

Grand Haven 20,000 St. Grand Haven
0 Grand Haven 1~- ,630 I .C. Grand Haven

1~
) DeYoung, Jam e s  53 , 500 S t .  H o l l an d

11 Moores Park 221 ,000 St. Lansing
12 Ottawa Si . 81 ,500 St. Lansing
13 Moores Parb 1 ,000 liv . Lansing
1!. N o r t h  L a n s i n g  200 f ly.  L a n s i n g
15 Lowell ~~~~ 1.0. L~~ e11
1-~ Lowell 630 Hy. Lowell
17 North Campus 6,000 Si. ~ ich . State ~‘niversitv

Shaw Lane 6,000 St. Much. State University
19 Irvin.; 600 By. Mid-St ate Service Co.
20 N i d - i l e v i l l e  350 By.  M i d - S t a t e  Service Co.
21 Jenkins , F. L. 1,163 l.C. Portland
22 Portland 375 Fly .  P o r t l a n d
23 Winder , C. A . 4,086 1.C. Wolverine Electric Coop .
2-5 Vestabur g 8 , 46 1 1.C. W olve r ine E l e c t r i c  Coop.
25 St. Louis 3 ,515 I.C. Sa int Louis
26 St. Louis 360 Hy. Saint Louis
27 Z e e l a n d  8 , 168 i . C .  Zee l and

Possible Future Hydroelectric Plants

-\ Grand Rapids 6,700 f ly .  -

B Sara na c 3 ,700 Fly. -

C P o r t l a n d  2 , 400 H ’.’ . -

D McGee 3 , 300 f ly .  -

F. :)a ‘~h . - 2 , 600 fly . -

1/ P l a n t  r e t i r e d  1 2 - 2 7 - 6 5

2/  385 ,000 kw unit added in 19(7
Plate Ill-B
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COMPARATIVE COST OF POWER
FROM

600 MW NUCLEAR AND COAL-FIRED
PLANTS
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COMPARATIVE COST OF POW ER
FROM

100 MW NUCLEAR AND COAL -FIRED PLANTS
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ESTIMATED NUCLEAR FUEL COSTS
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