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Reviewer: 

The enclosed draf t  envimmtal impact statertlent (EIS) has been prepared fo r  
the proposed Golden Glacier Parklands subdivision in Glacier County. This impact 
statement is submitted for  your consideration. Ccmrrents and questions w i l l  be 
accepted for 30 days a f t e r  the date of this publicatian. I f  no crammicatian occurs 
during the tim period it w i l l  be asswed the person o r  agency does not have any 
comts. An extension of t b ,  not to exceed 15 days, may be requested. All amrents  
should be sent to the Subdivision Bureau, Enviranrrental Sciences Division, Helena, 
MT, 59601. 

A public hearing w i l l  be held a t  the Saint Mary Visitors Center, Glacier National 
Park, Saint Mary, MT, May 17 beginning a t  7:30 p.m. t o  receive ora l  and written 
axrents on the draf t  EIS. 

Sincerely yours, 

\ 
Edward W. ca51lr=, 
Subdivision Bureau 



OOLIlEN GLACIER PARKLANE 

TRAVEL & HECFEATION, INC. 

LUCK IAKE 

GLACIER C D m ,  M3NTANA 

April 1977 



Page 

I . Introduction .......................... ............................... 1 

I1 . Description ......................................................... 2 

I11 . rjackqmund ......................................................... 2 

N . Current ~ i r o m t a l  C o n d i t i o n s  .................................... 6 

V . Physical Wirorment  ................................................. 6 

A . Terres t r ia l  and Aquatic Life and Hahitab ....................... 6 

I3 . Water Quality. Quantity and Distribution ........................ 8 

............................................. 1 . Water Quantity 8 

2 . m i l i w  .............................................. 9 

3 . W a t e r  Wli ty .............................................. 9 

a . Nutrient Status ....................................... 9 

..................................... . h Coliform Bacteria 12 

c . Potable Water ......................................... 12 

d . People & Livestock .................................... 12 

e . Proposed W a t e r  Svstem ................................. 13 

f . Shoreline Considerations .............................. 1 4  

C . Cmlogy and Soil  Quality, S tabi l i ty  and rloisture ................ 16 

2 . Soils  ..... .............................................. 17 

D . Vegetation Cover.  Quantity anii Quality .......................... 18 

E . A e s t h e t i c s  ...................................................... 19 

F . A i r  Wlity ..................................................... 20 

G . Unique. Endangered. Fragile or Limited Environnental Resources .. 21 

H . FIistorical and Archaeological S i t e s  ............................. 22 

I . Demands on Ehvirormental Resources of Land, Water. Air and ........................................................ mergy 23 



TABLE OF COIWEMlS (COW . ) 
Paqe 

................................................... V I  . N u n a n  W i r o m n t  23 

.................... . A Social and Cultural Uniqueness a d  Diversity 23 

B . m a 1  and Sta te  Tax Base and Tax Revenues ....................... 26 

C . A c c e s s  to and Quality of Recreational and Wilderness 
ACctivities .................................................... 27 

...... . l3 Quantity and Distribution of Ccmnunity ard Personal Incane 28 

........................... E . Agricultural o r  I d u s t r i a l  Production 28 

.................................................... F . IIuman Health 28 

....................... C, . Transportation Netxmrk~ arvl Traff ic  Flcxlrs 30 

......................... . H Quantity a d  Distribution of Bnpla_vment 33 

.............. I . Distribution and Density of Population and IIousing 5 3  

................................. J . Denads fo r  Goverrment Services 34 

K . Industr ial  and Camhercia1 Activity .............................. 36 

.............................................. . L Danards fo r  Energy 36 

................... M . -ally Adopted Fsnriromental Plans and fmls 36 

.......................... V I I  . Primary. S e c o d a q  and Cumulative Impacts 38 

................... VIII . Potential  Grawth Irducing o r  Inhibiting Inpacks 40 

IX . Irreversible ard Irretrievable Carmitments of Enviroxmzntal 
Resomc~ ......................................................... 40 

........................ X . Econanic and Enviromental Benefits a d  C o s t s  40 

......................... X I  . Short-Term vs . Iong-Term Costs ard Benefits 41 

................................................ X I 1  . Alternative Actions 4 1  

Appendices 

References 



M3NTANA EEPZRlPENT OF I-EALTH 
AND 

mm-AL SCIENCES 

DRAFT EWIIXNMERTAT; IMPACT ST- 

Golden Glacier Parklands 
A Proposed Subdivisim 

Glacier County 

Pursuant to the &bntana Envirormmtal Policy A c t ,  Section 69-6504 (b) (31, 
the act  controlling both public and private water supply and sewage disposal for 
subdivisions, Section 69-5001; and the act  t o  control water pollution, Section 
69-4801, the follming draf t  enviromntal  impact s ta tenwt  (EIS) was prepared 
by the fibntana De-t of H e a l t h  and Ehvironmntal Sciences (I3HES), Environmental 
Sciences Division, comeming the request for administrative approval of COLDEN 
GLACIEX PARKLANE, a proposed subdivision near Bahb, mntana. 

This enviromntal  impact staterent is prepared pursuant t o  the only opinion 
of the mntana S u p m  Court which addresses the responsibilities of the DHES t o  
review subdivisions under the Sanitation in ~ubdivisions Act, T i t l e  (59, Chapter 
50, R. C .M. 1947, and the mntana Enviromntal  Policy A c t  (MEPA) , Ti t le  69, Chapter 
65, R.C.M. 1947. That case, The mntana Wilderness Associatian et  a l .  vs. The Board 
of Health and Ehvimnmental Sciences of the State of mntana et al., 33 St. Rep. 1320, 
(hereinafter referred t o  as the "Beaver Creek South" case) indicates that  the 
department's substantive decision-mking authority to approve or deny subdivisions is 
limited t o  a consideratim of whether proposed water supply, swage disposal and 
solid waste disposal systems are adequate t o  protect public health and prevent 
water pollution. 

The Beaver Creek South opinion does not irdicate that the department is relieved 
of its responsibilities t o  prepare an EIS which, to the fu l les t  extent possible, 
sa t i s f ies  the  r e q u i r m t s  of MEPA and the rules adopted by the IXES and the Board 
of Health and Enviromntal  Sciences implatenting MEPA (rules PlPUJ 16-2.2(2)-P2000 
through P2080). Therefore, although the Beaver Creek South opinion indicates that 
the departmntmay only base f inal  approval o r  disapproval of a subdivision on the 
c r i t e r i a  and statutory authority contained i n  the Sanitation i n  Subdivisions A c t ,  
the B S  does believe that it still has MEPA responsibilities. The MEPA analysis 
contained in th i s  EIS a t t q t s  t o  analyze in de ta i l  the three statutory c r i t e r ia  
upon which the departrent may make a f ina l  substantive decision--water supply, 
sewage and solid waste disposal--while still addressing the basic land use and 
environmental impacts that the bbntana Suprem Court has indicated are a part of a 
local g o v e m t ' s  substantive decisim-n?aking authority under the Subdivision and 
Platting A c t ,  T i t l e  11, Chapter 38, R.C.M. 1947. 

It mt be erphasized tha t  the DHES fully appreciates the fact  that  the 
Beaver Creek South opinion does not address the substantive questions concerning the 
scope of review required under MEPA when specific legislat ive limitations and 
directives have been imposed pursuant to other statutes. For example, the majority 
opinion does not address the question of what types of impacts M U S ~  be analyzed, the 
scope of discussion of those potential impacts, o r  h m  the depxtment is t o  obtain 
information concerning the impacts of an in-depth analysis is required. T h e ~ f o r e ,  
to the extent tha t  the  DHES must interpret what MEPA responsibilities must be performed 



in l igh t  of the specific limitations on the department's f ina l  decision-ding 
authority under the Sanitation i n  Subdivision A c t ,  this EIS has been prepared in 
conformity with the requirmt of Section 69-6504, R.C.M. 1947, that the analysis 
carply with MEPA "to the ful les t  extent possible." The department believes that  
based on infonnatim sdmitted by the amlicant and information reasonably available 
to the DHES, t h i s  EIS canplies t o  the ful les t  extent possible with the m a t e  of the 
MEPA, the rules adopted to -1mt the act,  the limitations imposed upon the 
department's decision-making authority under the Sanitation in Subdivisions A c t ,  
the authority conferred upon local governments under the Subdivision and Platting 
Act, and the recmciliation of these statutes by the imntana Suprem Court i n  the 
Beaver Creek South case. 

Western Travel & Recreation, Inc., a Missoula developnmt corporation, proposed 
to subdivide three parcels of previously undeveloped shoreline on Duck Lake, four 
miles east of Babb (in portions of Sectians 15, 16, 17, 18, 19, 20, 21 & 22, T36N, 
R13W - see attached roap #I). Although the land is privately clwned, it is within the 
borders of the Blackfeet Indian Reservatim. 

The corporation plans to subdivide 140 acres of its 2,080 acres into 63 lo t s  
(see attached map #2),  ranging froan 1.1 t o  3 acres in size  and totaling 89.55 acres 
(1,315 acres are in the Duck Lake Basin, the resMining 765 acres are outside the basin) . 
The developent is divided into  three separate parcels: 19 lo t s  are i n  the western 
parcel, 15 in the northern parcel and 29 in the southeastern parcel. The corporation 
also plans to s e t  aside 50.80 acres for parks. 

Restrictive covenants aimed a t  defining and controlling various aspcts of 
develo-t have been drawn up by the developer's lawyers. 

111. BACKGROUND 

Originally Western Travel & Rscreatim, Inc. proposed t o  subdivide a l l  2,080 
acres. Even thoqh  the scope of this review is focused only on 63 shoreline lots, 
it should be mted that  the Glacier County Catnnission held a public hearing which 
resulted i n  its conditional approval of a d e v e l o m t  plan which called for the to ta l  
developmt (252 lots)  of Western Travel's land. 

The hearing was  held in the Glacier County Courthouse, May 5, 1975. The preliminary 
plat  presented t o  the cannissioners and the public w a s  substantially different f m  
the plans submitted to the DES. The proposed developrent included the three parcels 
previously mentioned, plus a fourth parcel, situated just w e s t  of 'the tribal c q r o u n d  
on the south side of the lake. In addition t o  the 63 shoreline lo t s  being reviewed 
by the IHiS, the preliminary pla t  pmposed the deve1o-t of 26 additional shoreline 
lots i n  the eastern part of the western parcel, one more shoreline lo t  in the northern 
parcel and a t o t a l  of 162 lo t s  away f m  the shoreline (10.1 to 11.7 acres) scattered 
throughout the four parcels. 

The minutes of the meeting were taken by a stenographer, but never transcribed. 
Mch of the technical information presented by the develo-t corporation also 
applies to its propsal  t o  the DHES and has been used throughout this EIS. 
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During the early part of the meeting W i l l i a m  Reely, President of Western Travel 
& Recreation, Inc., told the audience that i f  approved, there would be no out-of-state 
advertising for the sale of lots  in the subdivision. Additionally, he said no more 
than five percent of the lots  per year would be sold t o  out-of-state (or country) 
persons. Both canditions canply with regulations administered by the federal Office 
of Interstate Land Sale Regulations. 

In additim to the informatian presented by the developnent corporation and 
its staff,  the findings of fact included seven let ters  f m  federal and state  agencies 
comnenting on various aspects of the proposed subdivision, five le t ters  from persons 
against the proposed dwelopwnt and 267 signatures of persons who were also against 
the proposal (140 of the signatures were said to be f m  persons who awned lots a t  
Duck Lake) . 

The follawing is a suttmuy of the le t ters  received frcnn the federal and s tate  
agencies : 

Water Quality Bureau, DHES - Not enough water quality data had 
been gathered a t  that time to mke a "wise decision." 

Ehvirormntal Quality Council - It noted two major "shortcomings": 
1) There could be "massive" social, enviromntal and 
econcanic impacts associated with the proposed developtmt, 
and 2 ) information concerning e n v i r o m t a l  degradation 
was  "...so incomplete as t o  warrant the mst cautious 
and considerate approach t o  its review by the Glacier 
County Ccmnissioners. . . . " 

Bureau of Indian Affairs - Made the follming points: 1) The 
e n v i r m t a l  a s sessmt  submitted by the developer only partially 
fo l l a~ed  federal and s tate  requiremmts for format and 
did not address the "ramifications" of the proposal, 
2) the a s s e s m t  made no references to coordination with the 
Blackfeet Tribe, impacts on Indian awned water and natural 
resources or the Indian people and 3) the assessrtrtnt cannot 
be used as an "effective decis im-ding tool." 

Pbntana Departmnt of Fish and Game - The subdivision, as proposed 
(252 lo ts ) ,  would pose a threat t o  water quality and trout 
in Duck Lake. 

Jmntana Bureau of Mines and Geology - The developer's environmental 
assessment did not provide enough information, "...no approval 
can be recomwnded.. . . " 

U.S. Fish and Wildlife Service - Desirable impacts: The developwnt 
could generate increased fishing pressure and add to  t r ibal  
i n m e ,  employmxk and general ecancanic grawth. me undesirable 
impacts : 1) Inadequate treatrrent of wastes could advance 
eutrophication of the lake, 2) dewlopent could disrupt 
migratory waterfowl behavior patterns, 3) there was a lack of 
information concerning big garrre use of the area and 4) increased 
developmt my increase fishing pressure, causing a d m d  for 
additional expenditures for fish stocking. 



Departmat of ConmLnrity Affairs - The 1) LEES needs t o  be consulted 
concerning water, seer and solid w a s t e  plans, 2) the county 
comnissioners should reviw road plans and 3) the developer might want 
t o  consider a "clustering" design approach for shoreline lots .  

Public testimmy against the d e v e l o ~ t  was  given by representatives of the 
Environmntal Imformation Center and Blackfeet T r i b a l  Business Council; ccmm~ts  
i n  favor of the proposal came f r m  Reely and the corporation's engineer and attorney. 

G l a c i e r  County Camnissioners conditionally approved the developrent i n  June, 1975, 
Appendh  A, and have since granted an extension to that approval. 

N. CURREXW Em-AL CONDITIONS 

The 140 acres of shoreline proposed for  subdivision has nwer been developed. 
The landscape varies froen parcel t o  parcel. The western portion is covered with 
thick vegetation and adjacent to swampy areas; the shoreline in the northern parcel 
is thickly vegetated, but away frcan the lake the vegetation changes to grasses, 
indicating ell drained soils ,  and the  southeastern portion is generally characterized 
by a thick grass cover and we11 drained soils .  

PBst of the year the propr ty  is l e f t  mdisturbed, however a local rancher 
has a grazing lease with the corporation and uses the land for about six weeks 
a year durim the sumx. 

v. PHYSICAL - 
Terrestrial and Aquatic Life and Habitats : 

The impact of future developwnt on Duck Lake's f ish  habitat is a major concern. 
The lake's high w a t e r  table is mintained by spring runoff and possibly underground 
springs. Because there are no permanent i n l e t  or  outlet  streams, r a m  trout do 
not naturally reproduce. Hmver,  nongame f ish  do. 

Duck Lake has been managed by the Blackfeet Tribe and U.S. Fish and Wildlife 
Service (USFWS) as a single species fishery for recreational purposes. It was 
originally barren of f ish,  so a l l  species have been introduced. In addition to 
rabbam,  the lake supports populations of three nongame fish: w h i t e  sucker, 
lake chub and fathead minnms. 

A s  in a l l  reservation lakes, fishing is permitted year-round. Tribal 
members are not restricted in the nm&er of f ish  they may take. Non-rerhers are 
permitted t o  catch 10 lbs. of f ish  or a f ish  a day. An estimated 25 percent of 
the anglers are members of the Blackfeet Tr ibe ,  while Canadians cckopose about a 
fourth of the f i s h e m .  

anglers consider Duck Lake one of the best rainbaw trout fisheries i n  
mntana, but according to the EFWS there are indications its reputation may be 
changing. 

The rapid growth of trout has been attributed t o  the abundance of aquatic 
organisims and an ideal lake e n v i r o m t .  In the early 1960 ' s f ish ranging £ran 
16 to 18 pounds w e r e  commn. Hmver,  since then the nun-ber of large f ish taken 
has declined. 



Studies by the US% in 1974 (Appendix B) revealed the decrease in the nuther 
of large trout w a s  attributed to a variety of factors. Such occurrences as 
pollution f m  irrproperly installed sewage system, increased grawths of vegetation, 
fishing pressure, the hardiness of the hatchery trout and recreational developnent 
pressure canbined to effect the trout 's  ra te  of grawth. 

Even though the lake is mt  producing the n* of large f ish it once did, 
it remins, according t o  the USEWS, a high quality fishery : 

. ..Although the decrease i n  the nuonbers of large rainbcrw trout 
caught in  recent years is of concern, the emphasis on this aspect 
of the fishery tends to understate the overall quality of 
fishing a t  Duck Lake. Fw lakes support a five fold increase in 
body weight of rainbuw trout during a period of four months while 
also yielding an annual harvest as great as that  of Duck Lake. 
This high productivity indicates that the potential for continued 
quality fishing and the restoration of large rainbuw trout is good. 
Through the implementation of w i s e  managanent policies by the U.S. 
Fish and Wildlife Service, the Blackfeet Tribal Council and the 
considerate use by lake residents and visitors, the true potential 
of Duck Lake my be realized. 

Although the Wntana Department of Fish and Game does not participate in the 
management of Duck Lake, it coarmented on the impact of the proposed d e v e l o p n t  a t  
the county's revim of the project: 

...l?rcun our familiarity with the fishery and the Duck Lake 
area in general w e  are greatly concerned with the proposed 
subdivision. W e  consider the subdivisian, as proposed, to be 
a threat t o  the quality of Duck Lake water, and subsequently 
the trout poplatian that  lake supports. 

This subdivision is typical of mny that  capitalize on a 
f ish or wildlife resource t o  p r m t e  land sales, but i n  the 
process threaten the quality of the resource thqr use for 
p rmt iona l  purposes...At the present t3.m we see no way 
where a develo-t smh as th i s  could be anything but detrimental 
t o  Duck Lake and its surrounding f ish and wildlife habitat. .. 
The lake and adjacent countryside supports a variety of game birds. According 

t o  the USFWS such g m  birds include: Waterfowl - teal ,  pintail  and mallard ducks 
and Canadian geese, and Lpland Birds - ring-necked pheasant, sharptai led grouse 
and Hungarian partridge. 

T r i b a l  xmrhrs my hunt year-round, but due to low bird populations, mst 
mnbxs do not seriously hunt birds, the s&d. 

Other ccarmDn types of birds i n  the area include: Song Birds - homed lark, 
western kingbird, mountain chickadee and robin, and Birds of Prey - golden eagle, 
bald eagle and red-tailed, marsh and Swainson hawks. 

Big gam animals c o r n  to the area are mule deer, R.ocky Muntain elk, pronghorn 
antelope and black bear. 

According to the USFWS, population data is insufficient t o  determine the harvest 
importance. Tribal mnbrs hunt big game throughout the year, thus keeping the 
populatim lw, the federal agency added. 



ms of nongam animals living in the area are muskrat, beaver, coyotes and 
bobcats. 

Since this phase of the develo-t is a i d  a t  shoreline developmnt, it 
w i l l  impact birds and m a m ~ l s  which live i n  such areas. Song birds and sarrr? of the 
mller nongarrre m a m ~ l s  w i l l  be able to adapt to  the change i n  land use, howver, 
waterfowl, birds of prey, gam animals and larger nongm animals w i l l  probably 
mve to mre r a t e  areas. 

Water Quality, Quantity and Distributim.: 

Water Quantity : 

mck Lake is a pothole or  ket t le  lake in the Hudscm Bay drainage system and has 
: a basin area of about 5,050 acres. According t o  information froan the USFWS, the 

lake has a surface area of 1,467 acres, with a lraximum depth of 24 mters (78.72 feet) . 
It is suspected the prairie lake m h t a i n s  its high water table d w  IXI a carbination 

of spring runoff and underground springs, a U S M  report said. The lake has no 
pemment inlet or  outlet. 

Since no hydrological report was submitted by the d e v e l o m t  corporation and 
reference searches f a i l  t o  reveal professional groundwater studies, it is not k n m  
i f  dri l led w e l l s  w i l l  provide enough water t o  met state water supply standards. 
This lack of information w a s  also noted by Miller Hansen, geologist for the IWntana 
Bureau of Mines. In his  letter t o  the Glacier County clerk and recorder, April 16, 
1975, he said: 

... In paragraph B of the e n v i r m t a l  assessrent (submitted by 
the developer) reference is made t o  the mximum and mininun depths 
t o  groundwater, w i t h  no reference to the material penetrated 
in reaching the groundwater levels. Logs of several w e l l s  t o  
depths of 50 feet or  so muld be helpful in evaluating this area. 
One might expect i n  an area of glacial mraine t o  find a heterogeneous 
mixture of gravel, sand and clay. In similar areas, w e l l s  
are found a t  reasonable depths i n  saw locations, but a t  other 
locations thick clay prevents w e l l  developrent. 

I do not believe that the application provides enough i n f o m t i m ,  
and for this  reason no approval can be recomrended. 

The developer's engineer, Dean J!kyardt, Kalispell, feels there is an adequate 
supply of groundwater. In his enviromntal  assessment he said: 

Each residence can be expected to use 250 gallons of water per 
day. It is the opinion of the project engineer that an adequate 
supply of water is available for dornestic use. This is based 
on the geological nature of glacial till and the lwel of groundwater 
in the area. It is f e l t  that this glacial till extends helm the 
elevation of Lhxk Lake i n  all sections of the subdivision and that 
the possibility of confining layers of s o i l  t o  isolate the general 
groundwater is remte. Therefore, any dri l led w e l l s  o r  infi l trat ion 
galleries (the type of water system proposed by the developer) 
tapping the groundwater should provide mre than emugh water for 
domestic needs. 



The EHES does not believe the develo-t corporation provided sufficient 
evidence t o  assure future hommners that drilled wells will  provide an adequate 
quantity of water for damstic use. Until sufficient evidence is received, 
infi l trat ion galleries w i l l  be the only acceptable system for providing darrrestic 
water. 

Dependability : 

'me develo-t calls for the use of infi l trat ion galleries t o  provide water 
for residential use. The galleries tap water bearing s t ra ta  near the surface 
(around 10 feet) o r  i f  mne are found, a trench is dug from the gallery t o  the 
shoreline, t i led,  f i l led w i t h  gravel and covered with soil.  

The Blackfeet Tribe crwns and administers Duck Lake and claims surface (up 
t o  the highwater m k )  and groundwater rights t o  a l l  water w i t h i n  the boundaries 
of the reservatim. There is a legal question whether water taken close to  a lake 
via an infi l trat ion gallery is surface or subsurface water. 

The corporatim and its attorney, Milton Datsopulos, Missoula, believe Western 
Travel & ~ecreatim, Inc. has riparian rights t o  the property. Datsapodos discussed 
the matter in a legal opinion dated Septmber 10, 1976 (Appmdix C) . 

In discussing water dependability, it must be eprplhasized that the te.nn irrplies 
dependability from both an availability a d  a water rights standpoint. There is no 
questicm that a dependable water supply for d m s t i c  purposes is available for the 
lots  being reviewed. in th is  impact statemnt. As t o  the questim of water rights 
and who m y  awn the right t o  use the water, those questions cannot be finally determined 
u n t i l  there has been a formal adjudication of the issue under applicable water 
rights law. 

Water Quality: 

The USFWS made a three mnth study of DU& Lake in 1974 due to the decline in  the 
number of large rainbm trout and the la& of informtion needed t o  rrake "wise 
management decisions." Another mtivating factor was Western Travel and Recreation's 
proposal t o  subdivide the land around the lake. 

To detect any change, three of the 1974 sampling areas (refer t o  map #3) =re 
again studied in 1975. The two years of research revealed water chemistry parameters 
remined with "similar ranges," despite a flood in June 1975 (Appendix D). 

The 1975 report also said studies conclLaded there was a slight increase in the 
variety of plankton in 1975, but, due t~ the flood, the abundance did not approach 
that  of 1974 (Appndix E) . 

Aquatic vegetation sampled during the 1974 study indicated the presexe of pond- 
wed, stonamrts, smrbeed, water milfoil and msses. Pondweed proved to be the 
mst cmrmn aquatic plant. The report said it was particularly abundant along 
developed portions of the shore and cat t le  grazing areas (Appendix F) . 

The three stcldies indicated the chemical properties of the water in Duck Lake 
do not fluctuate and the lake is not being threatened by gross quantities of aquatic 
plant and animal species which thrive in polluted waters. 

Nutrient Status 

Based on USEWS information and individual studies, Abe Horpestad, Water Quality 
Bureau, DHES evaluated the nutrient status of Duck Lake: 



MAP #3 
DUCK LAKE 
BLACKFEET INDIAN RESERVATION, MONTANA 

Surface Area - 1,467 Acres 
Maximum Depth - 24 Meters (78.72 f t . 1  'i' N 

7 Tribal Boat Dock 

Stations for  sampling water chemistrv and plankton. Permanent s tat ions:  
A - 2 .5  meters ( 8 . 2  f t . )  a t  a popular i c e  f ishing area, B - 6 meters 
(19.75 f t . )  near the lake shore development, C - 9 meters (30 f t . )  where the 
impact of human a c t i v i t i e s  i s  l e a s t .  



Because this  lake does not have permanent surface water inlets or outlets 
mst of the nutrients utilized in the lake must be recycling. Such lakes 
can be very sensitive t o  nutrient inputs as  there is no flushing 
action. Nutrients are only r m e d  from the water column by physical, 
chemical and biological precipitation. 

Because of the lack of in l e t  or outlet stream, conventional lake 
loading mcdels are not s t r ic t ly  applicable. Hmver, using these d e l s  
and the land use nutrient contributions developed in EPA-660/3-74-020 
(Estimating Nutrient Lmdings of Lakes from Norpoint Souroes) , the lake 
is not eutrophic although it is in the upper limits of the msotrophic 
state.l These d e l s  are based on surface runoff, and phosphorus is strongly 
adsorbed t o  s o i l  particles during percolatim. Therefore, the lake 
should be phosphorus limited. 

Algal assays that  w e r e  done in our laboratory indicate that  the 
lake very definitely is phosphorus limited (A state in which phosphorus 
is in  short supply, thus accelerated plant grawth w i l l  depend on the 
m u n t  of phosphorus introduced to the lake.). There w a s  no growth 
response to additions of nitrogen alone. There were good responses 
t o  phosphorus and outstanding respnses to conbinations of nitrogen 
and phosphorus. Phosphorus is a c r i t ica l  nutrient i n  that inputs of 
phosphorus could be d e t r h t a l  t o  the lake. Because pbsphorus is 
strongly adsorbed by so i l  particles, properly designed sewage systems 
which do not allaw direct discharge of wastewaters t o  the lake should 
have little, i f  any, effect on the eutrophic status of the lake. 

Data gathered by the USFWS in 1974 and 1975 s b d  that bluegreen 
algae were rarely found in the lake a t  that tim. The lake does support 
abundant growth of rooted plants. The grawth of these plants should 
not increase due to d e v e l o ~ t ,  nor should the grawth of algae increase. 
This 1975 data included sm phosphorus concentrations. The analyses 
were done in the f ie ld  with a Hach k i t  and are probably over- 
estimations of the actual m u n t s  present. The m u n t s  they recorded 
would be sufficient t o  allaw blue-green algal blocnns. Such blocarrs did not 
occur. (According t o  the USFWS no kncrwn bloms occurred during the 
s m r  of 1976. ) 

Because mst of the nutrients used i n  this lake 'must be recycling, 
surface water inputs from lawns, streets and c o n s ~ t i o n  activit ies 
should be minimized, as should any activity which w i l l  disturb the lake 
botbm sedilwnts. 

Ibadway drainage must be engineered t o  prevent large m u n t s  of secLiment 
from entering the lake since the sedhmts would be rich in phosphorus and 
other nutrients. Precipitation and seepage must be p d e d  t o  settle out 
so i l  particles. Since the cut and f i l l  slopes w i l l  be seeded, the presence 

l~utrophic,  mesotrophic and oligotrophic refer t o  different levels of nutrient 
enrichmmt. Oligotropanic lakes are nutrient deficient, while eutrophic lakes 
have an overabundance of nutrients. Esotrophic lakes are transitional between the 
oligotrophic and eutrophic stages. 



* 
of ground cover w i l l  ultimately do a great deal t o  solve the problem; hmever, 
unti l  the cover is established, it w i l l  be essential t o  control and treat 
runoff (for a further discussion of sedimentatim refer t o  Transportation 
N d w r k s  and Traffic Flows, pp. 30) . 

Based on the algal assays, limited amunts of water chemical data 
and bioalgal specimens, E IE  believes the lake is in the latter stages 
of being mesotrophic. DHES does not believe this subdivision, i f  
developed properly, w i l l  cause the lake t o  reach an eutrophic state. 

Coliform Bacteria 

Water samples collected a t  19 stations on three different occasions i n  1974 
revealed that five locations along the lake shore displayed coliform bacterial 
counts exceeding U.S. Public Health Standards. These findings led t o  a meting of 
the USFWS, U.S. Public Health Service and Blackfeet Tribal Council t o  discuss 
mans of maintaining health service w a t e r  quality standards and prevent further 
pollution. As an outgrowth of the meting, landuwners have been advised of existing 
covenants governing sewage disposal. Administration of regulations has been delegated 
by the Blackfeet Tribal Council to a Water Pollution Control Conmission. Actual 
enforcement of pollution regulations is acccmplished by the t r iba l  warden staff ,  
which acts in cooperation with the local health service. 

A. U.S. Public H e a l t h  Service representative said no further testing has been 
done for coliform bacteria since the 1974 tests. 

Potable Water 

According to a water chemical analysis done by the Bureau of Indian Affairs' 
Soil, Water and mterials Testing Laboratory in Gallup, New e c o  (Appendix G ) ,  
the w a t e r  sanples froan Duck Lake w e  witkin the p a r m t e r s  of the public health 
primary standards. Since the i n f i l t r a t i m  galleries w i l l ,  i n  many cases, indirectly 
take water £ran the lake, the water w i l l  meet s t a t e  quality standards. 

S l i m  grawths i n  inf i l t ra t ion galleries are caarmon a t  existing Duck Lake 
residences. Sclme people tolerate this, others use mechanical or charcoal f i l t e r s  
for drinking water. If the water is properly chlorinated it w i l l  be potable. The 
existing water systerrrs w e r e  constructed before subdivision review laws were enacted. 

P e o ~ l e  & Livestock 

N o  specific studies have been done c o n c ~ g  the n& of persans who use 
Duck Lake for recreational purposes, however, state and federal sources estimate 
public v i s i t s  to be around 25,000 fishem-days/year. 

There are about 100 residences in the drainage, with the majority of h m s  
along the shoreline. Figured a t  three persons per residence, the populatim in 
the private sector is around 300 persons/day. But, only two residences are used 
year-rourad with another 25 used eight mnths a year. 

Thus, the pennanent/s&-pement population is around + 20,000 people-days/year. 
If the ranairing residences total about - + 20,000 the to ta l  for  the private sector 
equals around - + 40,000 people-days/year. 



By adding the tota l  nuher  of fishermandays per year to the n m h r  of residential 
dwellers, the total is around + 65,000 people-days/year. This converts t o  about 
500-550 people in the basin for  four months of the year. 

Asswring the Golden Glacier Parklands subdivision is fully developed in  20 
years, and no other subdivisions occur along the shoreline, the 63 l o t  developmt 
w i l l  increase the s e m i - w e n t  population to about + - 37,199 people-days/year and 
the total n-er of residential dwellers to - + 57,199. 

According to Clay Stephens, rangeland mmager for the trihal authorities, 
the nurthr of ca t t le  and horses i n  the drainage basin is around + 550, with the 
animals being i n  the area about 50 percent of the year. Thus, &e livestock days 
per year is about - + 90,000. 

During his testimny a t  the county's public hearing for the developnent, 
Marguardt said the corporation awns 47 percent of the land in the basin (according 
t o  the developers, Duck Lake Basin contains a total of 4,250 acres: Duck Lake, 1,430 ' 

acres and dry land, 2,820. The corporation awns 1,315 acres and, using Soil 
Conservation Service figures, Marquardt determined the carrying capacity on the 
corporation's land was 97 head of catt le.)  

If the proposed developrrent is approved the corporation w i l l  build fences 
t o  prevent livestock £ram reaching the lake. ~liminating the livestock's access 
t o  the lake could be beneficial. 

Proposed Water System 

Each of the lots w i l l  use shoreline or near shoreline inf i l t ra t in  galleries. 
Thus, 63 lo t s  roeans 63 galleries. 

The impact associated with this proliferation of individual systems could be 
lessened by having lot wers agree t o  install multi-family syste~ns (less than 
25 people or less than 10 individual residential hookups), but th i s  wodd be up 
t o  the l o t  uwners and not to any prearranged design on the part of the developer. 

Ultimately it is possible a comnunity water system or systems w i l l  be created 
by mans of a rural swage i m p r o v m t  district ( K I D ) .  Such an eventuality would 
require a high level of utilization and investment in the subdivision by individual 
cmers, but in tenns of practicality it is the only way an adequate and safe water 
supply could be supplied to the entire project area i f  the developmt eventually 
encapasses the entire 2,080 acres. 

Each inf i l t ra t in  gallery w i l l  consist of a sealed w e t  we11 which my or my 
not be connected by a porous mck f i l l ed  trench t o  the shoreline (Which, according 
t o  the project engineer, is the law water mark.). Concrete pipe with sealed joints, 
such as  culvert sections or  manhole sections, w i l l  confine the w e l l  space and 
receive the clean water recharge £ran either the manmade trench or an available 
water strata. This clear we11 o r  w e t  w e l l  is sealed on top by a concrete slab. 
An access manhole is cask into the seal slab and presumably a wellhouse w i l l  be 
constructed over the slab. A five gallon per minute (glmn) pump w i l l  l i f t  water 
into the system while a t  the same time the pump activity w i l l  start the chemical 
feed device which feeds (probably) hypochlorite into the system. Damstream froan 
the chlorinator is a pressure tank (30 gallons or similar acceptable size) which 
provides a pressurized system and a retentian tank provides contact tim. Since 



this systen needs 20 minutes m h h n m  retention  tin^ and the rate is five gpn, the 
retention tank should have a minimun holding capacity of 100 gallons (5 x 20) . This 
is what is &awn i n  the corporation's plan (refer t o  Figure #1) . 

To insure the plans for each infiltration gallery water system met state  
standards and the systen is properly installed, the DHES w i l l  require the developer 
to retain a professional engineer (P.E. ) to notify the department, in writing, 
that the plans conform t o  lo t  layout, meet state standards and the system has 
been properly installed. 

Shoreline Considerations 

A. It's possible infiltration galleries might dewater scene shoreline seepage 
areas. A t  the same time, some of the seeps are going to  make it mre difficult t o  
install infiltratian galleries. Over a period of tire it 's probable the operatian 
of 63 infiltration galleries w i l l  change the character of the shoreline, but i t ' s  
difficult  to accurately predict the secomky impacts of such a situation on terrestrial  
and aquatic biology. A c d t y  water systm would lessen the impact and greatly 
reduce the possibility of adverse impacts on water quality, flora and fauna i n  the 
proposed developmt . 

B. There are several instances where shoreline modification might occur. 
These include plat-t of water systems, building warfs and the construction of 
the road over a swill lake inlet. 

Paragraph six of the proposed developmmt's covenants and restrictions 
ini t ia l ly read, "...No structure, w i t h  the exceptim of warfage, as herein 
provided, may be constructed within 50 feet of the high water mrk  of Duck Lake." 
When asked about .this in relation t o  the placanent of dcanestic water system, the 
developers responded by "clarifying" the paragraph to state that structures 
required for water system can be constructed near the lake. 

Paragraph 15 of the covenants says, "Shoreline Protection - There sha l l  be 
no alteration of the shoreline of Duck Lake i n  the form of landfill or the deposit 
of any other materials i n  said lake, with the exception of the exercise of riparian 
rights in the form of warfage as approved by the Homamers' Association i n  writing. " 

According t o  Marcpardt, the project engireer : 

... The construction of an infiltration gallery would not alter or 
change the shoreline. The installation of a gravel conduit £ran the 
lake would have t o  be done in such a m e r  that the shoreline was 
not mved or its configmatian changed, and so that material was 
not deposited in the lake i t se l f ,  meaning in  the water of the lake ... 
There's a question of whether the constructim of the road over an inlet in 

the western tract of the subdivision is an alteration of the slmreline. Plans cal l  
for a 36" culvert t o  be placed in the inlet  between lots 11 and 12. D i r t  w i l l  be 
graded over the culvert to form the roadbed. 

IWxpadt discussed the pmposal by saying: 

... The f i l l  across the inlet  is not covered by the Stream Preservation 
Act  since this is not a permially flowing stream. Since Glacier County 
does not have Lakeshore Protectian kgdat ions,  there is no local 
control over this. The mers feel that the Federal Rivers and Harbors 
Act does not apply in  this case and they do not wish to subject themelves 
voluntarily to its jurisdiction. . . . 





The DHES believes that  a f i l l  across the inlet between lots  11 and 12 on the 
preliminary plat  is unnecessary and unacceptable. A f i l l  would alter the shoreline 
of the lake, create a potential w a t e r  pollution problem during construction and over 
the long-term i f  improperly constructed res t r ic t  the exchange of water between 
the inlet and the main body of the lake. The EXES w i l l  accept a road bridge that  
w i l l  not a l t e r  the shoreline beluw the high water mark or  as an alternative, relocating 
the road to circumnavigate the inlet. 

Geology and Soil Quality, Stability and Misture: 

Geology: 

The developer did not submit informtion concerning the subsurface geology 
of the Duck Lake area. A review of professional publications revealed that  
informtian concerning the subsurface geology of the land near the lake is 
general and in  m y  cases considered inadequate for mpping purposes (Appendix H) . 

Geologists have determined the pr-t bedrock s t rwture  for the area is 
folded and faulted Creataceous, undifferentiated s t ra ta  ( s x h  as shale or a rg i l l i t e ) .  
It is a highly disturbed belt ,  marked by axnpression and intensive failure, and is 
the "block" of rock which the mountains i n  Glacier National Park are thrm up 
against. 

According t o  the lbntana Bureau of Mines and Geology's Geological Map of 
Mntana, the bedrock structure for the north, west and east sides of Duck Lake 
are Cretaceous, undifferentiated. The south side of the lake consists of glacial 
dr i f t .  

William Alden's United States Geoloqical Survey Professional Paper entitled 
Physiography and Glacial Geology of ~as&rn bbntana- and Adjacent A r k  (1932) 
discusses the effects of the St. Mary Glacier on the sunnunding landscape: 

... the St. Mary Valley was  occupied a t  the Wisconsin stage by 
a great glacier 36 miles or more in length, which w a s  joined by branch 
glaciers heading i n  the valleys of Swiftcurrent, Boulder, R e d  Eagle 
and Divide Creeks. So thick was the ice in the main glacier that  it 
crowded up onto the w e s t  slope of St. PWy Ridge t o  a height of 1,200 
feet above the level of Ixrwer St. Mary Lake and £0- there a small 
but ~11-def ined la teral  moraine. This moraine curves northeastward, 
forming a loop and showing that the ice cnxided through the broad 
sag i n  which  l ie  Duck and Goose Lakes (Goose Lake is a mile north of 
Duck Lake) to the head branches of the North Fork of the Milk River. 
Lhck Lake is 500 feet  higher than lmer St. Mary Lake, and the glacial 
lobe thrus t  into th i s  sag w a s  about 6 miles long and 6 m i l e s  wide  when 
it l e f t  the main  glacier. Af te r  recurving about the w e s t  end of the 
Hudson Bay divide, a mile north of Goose Lake, the moraine swings sharply 
to the east again and gradually descends the north slope of the divide, 
thus dmdng that ice from the St. Mary Glacier also c r d e d  through 
the gap ncJw traversed by the St. Mxy Irrigation Canal a d  containing 
Spider Lake and extended a t  least 6 miles down the W i l l o w  Creek Valley. 
Extending thence northwestward to the St. Mary River is the mraine 
of the K e e w a t i n  ice sket. In the St. Mary Valley northwest of Goose 
Lake, above the United States Bureau of Reclamition bridge and siphon 
a t  Fletcher, the ice w a s  fully 1,000 feet  thick.. .. 



Soils : 

The sCS has IMP@ the soi l  types for the land around Duck Lake. The predcaninate 
soi l  q l e x e s  are Babb-Hansm and Adel-Babb (Appendix I). 

Babb-Hansm soils generally are found in well-drained rangeland areas, while 
Adel-Babb soils can range £ram good to poor drainage and are found in forest-grassland 
transitional zones. 

The soi l  cclmplex for the =stem block of shoreline lots  is Adel-Babb, while 
the ccmplex for the northern and southeastern blocks is J3abb-Hanson. 

A n m b r  of 10-foot soi l  tes t  holes were dug throughout the developmt, with 
25 of the holes dug on parcels of land naw being reviwsd. 

The shoreline in  the western parcel is in a lm male area which supports 
stands of aspen, aquatic plants near the water and lush stands of grasses. 

After an on-site inspecticm and reviw of the test informatian, W i l l  Aikin, 
Kalispell office m g e r  for the Ehvi romta l  Sciences Division, DHES, said the 
Adel-Ehbb soils along the lakeshore generally exhibited heavy vegetative stands, 
which indicated groundwater was near the surface. 

Originally the developers proposed developing the entire western shoreline- 
45 lots--but since a nmker of the test holes fi l led with water in minutes, the 
developers eliminated 26 of the proposed lots. 

The soi l  ccmplex for the shoreline lots in  the northern and southeastern blocks 
are Babb-Hanson soils. Generally, the front of the lots supports vegetation such 
as aquatic plants, aspen, willows, etc., but the ground rises t o  provide deep, well- 
drained soils near the back. Normally these are low risk soil-water areas. Even 
up close to the lake these soils skmed l i t t l e  or no water in the bottom of the test  
holes. 

Three years ago Raymnd Parker, a mznter of the SCS, who has since retired, 
was asked t o  evaluate the suitability of placing septic tank drainfields i n  the land 
around Duck Lake. In his report, Parker said the only significant limiting soi l  
factor was the degree of slopes for som of the lots. His report was m t  specific 
and it said, "...If installations are designed to avoid the steep slopes there muld 
be few limitations as long as the installations are far enough away t o  keep fm 
contaminating Duck Lake i t se l f .  " 

The 63 lots a l l  contain varying amunts of vegetation. Saw have thickets of 
threes, shrubs and forbs,while others are mstly grass covered. The plans indicate 
where the drainfields are to be placed, thus the fields vary fran lo t  b lot. If 
the drainfields are placed within the designated areas they w i l l  meet the s tate 's  
required spatial standards. 

Eight lots  did vary fm the general soil/dispsal si t ing descripticm. These 
lots  (Lots 11, 20, 58, 59, 60, 61, 62 and 63  of the preliminary plat) have steep 
grades which prevent the installation of the standard septic tank system. The I X D S  
w i l l  not l i f t  the sanitary restrictions on the eight lots  because they do not met 
the m h i m m  requirements for state standards, and therefore these lots cannot be 
included as part of the final plat. 



The review and approval of sanitary disposal system for the developent 
w i l l  not be done by the local county sanitarian. Normally county sanitarians review 
and approve the placanent of on-site disposal systans. In the case of Golden Glacier 
Parklands, the county ccarmission for Glacier County is not eager t o  send the sanitarian-- 
who serves both Toole and Glacier Counties--onto the reservation due t o  possible 
problems concerning the questim of jurisdictim and the developer w i l l  not accept 
assistance or control from representatives of the reservation's Public Health Service, 
Aikin said. 

In l ieu  of county or  t r iba l  review, the developer has agreed that  a statenrent 
w i l l  be placed in both the covenants and the cert if icate of pla t  approval that  
guarantees the plans and specifications for each individual system w i l l  be dram up 
by a licensed P.E. 

To insure the plans for each sewage disposal system meet s ta te  standards and 
the systesn is properly installed, the DHES w i l l  require the developer t o  retain a 
P.E. t o  notify the department, in writing, that  the plans met s ta te  standards and the 
system has been properly installed. 

Percolatim tests on each l o t  ranged fran one t o  56 minutes per inch; hawever, 
the majority in the Mel-Babb so i l s  w e r e  f r m  20-30 minutes and i n  the Bahb-Hanson 
so i l s  the average was 20 minutes  per inch. 

IMS approval for effluent aklicaticm rates will  be based on a system operating 
a t  "no mre than a gallon per square foot per day." This w i l l  likely result  i n  longer 
than average drainfields--150 t o  180 square feet per bedrm (excluding garbage 
grinders and automatic washing mckines). Construction w i l l  be limited to standard 
absorption trenches only, seepage p i t s  and deep trenches w i l l  be forbidden. 

If properly designed, installed and operated: 

1. Biological contamination of Duck Lake water by the individual sewage disposal 
systems w i l l  not occur. 

2. The s o i l  structure indicates that nutrients would be hindered frcm mvement 
into  the lake (the free calcium and alkaline pH i n  the s o i l  suggests that  much of 
the @osphates w i l l  be bound up chmically, however much of the nitrates w i l l ,  in 
time, probably migrate into the lake). 

Hmver, the locaticm of sewage systens in th i s  closed drainage environment 
w i l l  eventually cantribute to the nitrogen enrichmsnt of Duck Iake by virtue of the 
nutrient entraptent in the local hydrological systan. In term of meeting state 
standards for swage disposal, the proposed plan meets those standards and w i l l  not 
violate water quality standards. 

Vegetation Cover, Quantity and Quality: 

The vegetation in the area proposed for developnent f a l l s  into t m  well-defined 
categories. me f i r s t  is the shoreline type, characterized by high gmundwater, with 
aspen, alder and a thick understory of forbs, shrubs and grasses. The second category 
is the dryland native grasses. 



Although sane lots are m p r i s e d  entirely of dryland grasses, others are covered 
with wetland deciduous plants. Wst of the lots  typically have the wetland 
vegetatim near the shoreline and the dryland in back. 

Impacts w i l l  resulk f m  site preparation for roads, buildings, drainfields and 
infi l trat ion galleries, and f m  the usual human w e a r  and tear on an area not previously 
inhabited. It's difficult  to  quantify these impacts since the construction w i l l  be 
influenced by the design of the sewage systerrr;, which w i l l  vary frcnn l o t  lot ,  
and hm rapidly the subdivision develops. 

In terms of revegetation, dryland plants and grasses w i l l  take longer to 
return t o  a natural state than shoreline vegetation d w  to the availability of water. 
Hmever, wetland vegetation might be effected by the construction and use of infi l trat ion 
galleries. It's possible such water system placed close t o  the s b r e  or t h a t  
trenches from the shore t o  galleries my, through absorption, dewater areas near the 
structures. If these system were scattered throughout the 63 lots the possibility of 
causing a major inpact would not be great, but since it is proposed that  each lo t  
w i l l  have an individual system, it 's possible areas with heavy deciduous gra&h 
near the shoreline w i l l  be dewatered. 

Amther possible impact could occur fran the change in land use. It's possible 
hmxwners w i l l  prefer lawn grasses t o  native varieties, thus changing vegetation 
f m  native t o  turf grasses. 

Aesthetics : 

The motive to subdivide the shoreline property accrues i n  part f r m  the scenic 
value of the site. Those m m i n g  hcanes or  cabins along the southwest portion 
of the shoreline can appreciate the beauty of the area, situated as it is a t  the 
junction of the rugged Rocky rnuntains and the Great Plains. 

To the west there is a clear v iew  of the Leks Range and Chief Pbuntain in 
Glacier National Park. The clean air, jagged beauty of the mountains and the impressive 
sweep of the prairie make Duck Lakeme of the  mst scenic spots i n  the nation. 

With the exceptim of the developed sbreline, rrrost of the area round the lake 
has not been appreciably altered by man. Much of it is covered with a dense growth 
of vegetation. Hmver, the thickly vegetated shoreline changes t o  grass or rangeland 
as one proceeds away f m  the lake. In the northwest prt of the lake the vegetation 
remains dense beyond the sbre l ine ,  dre principally t o  the Iav,  s w m  topography. 

In an att- t o  deal w i t h  the problem of altering the landscape, the developer's 
restrictive covenants provides for the creation of a hawamer's association. The 
association is responsible for: 

1) Creating an architectural control board which w i l l  insure that building 
materials must be natural and blend i n  with the surrounding enviroment. 

2) Insuring u t i l i t i e s  (telephone and p e r  lines) are place3 underground. 

3) All cut and f i l l  slopes on private roads w i l l  be reseeded. 

4) Insuring that  all structures (except for wharfage and dcmestic water 
systenrs) w i l l  be setback 50 feet froan Duck Lake. 

5) Seeing that t ree  cutting is limited t o  that  necessary for access or building 
mnstruction 



The design of the subdivision includes s ix  private parks t o  provide additional 
access t o  the lake. The marshy shoreline a t  the east  end of the lake has been set 
aside to preserve the area for nesting waterfuwl. Additionally, the road design 
uti l izes a curvilinear alignrent to eliminate long, straight stretches which can be 
motonous and aesthetically mpleasing. 

Haever, even with the.guarantees provided by the covenants, any subdivision 
of the shoreline property w i l l  a l t e r  the aesthetic quality of the lake and surrounding 
environrent. An example of that position could be derived fran the fact  that  the 
covenants say shoreline property w i l l  not be altered, but exempt the construction of 
wharfs and water systms. The fact  that bath can be built mans there w i l l  be 
alterations of the shoreline. 

Another change in the present aesthetic s ta te  of the area w i l l  be the loss 
of solitude. People, autombiles, boats, etc., w i l l  accelerate the change fran 
a quiet, natural area to a m r e  populated area. 

Air Quality: 

Duck Lake lies in a transitional zone between the mountains and the plains. 
The climate for the plains portion of the Blackfeet I&servation is semi-arid, h m v e r ,  
this is subject to variatim depnding on elevatim. 

A comparison of average tarrperatures and misture between B r d g  and Babb 
p i n t s  out the differences which can occur. Brawning is i n  the plains area, w h i l e  
Babb is just w e s t  of the lake. Bratring, elevatian 4,416 feet ,  has an average 
tgnperature of 40.80 F (degrees Fahrenheit) and an average of 15.5 inches of misture, 
while Bahb, a t  4,500 feet ,  averages 38.10 F and 19.90 inches of precipitation. 

According to informtion from the U.S. Departrent of Agriculture, Babb 's 
man rnimirmrm te-qeratures for January range f m  4-80 F, while the mean 
ma-tgnperatures for July range f m  74-760 F. The mid-sumer days are not 
oppressively hot and the w i n t e r  extrerrr?s are not especially severe since they are 
seldm acccrmpanied by strong winds, the federal agency said. 

May and June are nomally the wettest mths with an average of t w o  t o  three 
inches a t  Babb. The m u n t  received between March and Septanber averages between 
65 and 75 percent of the total rainfall.  

The reservation is subject to persistent westernly winds, which are usually 
m ~ r e  severe during the early spring and may do cansiderable damage to early seeded 
crops i n  dry seasons. A t  luwer  elwatians, chinooks or  warm winds often occur 
during the w i n t e r  mnths and clear the w i n t e r  grazing lands of sm,  according t o  
the Department of Agriculture. 

According to  the Ivbntana Air Quality Bureau (AQB) said Duck Lake is situated in 
an area which has so~lle of the best ventilation in the state. 

It appears a possible source of air polluticm would be dust from the proposed 
gravel mads. Proper construction and maintenance of the roads w i l l  reduce the 
chance of air quality degradation. 

The bureau nuted that occasionally dust control becorrres a problem after the 
subdivision becames developed. Presently the corporatian plans for the roads i n  
the subdivision to be private, hcwever, it is possible future homers  rnay want to 
dedicate the mads t o  the county. If this hamens and a dust problem occurs, the 



munty is faced with the problem of dealing with the situation. One solutim is 
t o  form a rural Special ImproveKent D i s t r i c t  (SID) , but this is often diff icul t  t o  
pass 

The AQB recanends the developers, in an effort  to avoid future canplaints and 
disputes, consider altering the restrict ive covenants t o  s ta te  that  i f  the roads 
are dedicated t o  the county the residents would waive their  rights t o  protest a 
rural SID i f  one is p r o p s d .  Thus, i f  the waiver of protest is in the covenants 
the buyers w i l l  knm in advance what restrictions and protections they have concerning 
road dust. 

Unique, Ehdangered, Fragile o r  Limited EnvFromtal Resources : 

Duck Lake is a uniqw and fragile resource. Fothole lakes in glaciated 
regions are c m n ,  but few have the size and depth of Duck Lake. Those features 
give it a quality of distinction. 

The lake's fragile nature stens frcan the fact  it is i n  the upper msotrophic 
stages of nutrient e n r i m n t  and i f  the proposed developmnt is not carefully planned 
and properly constructed, the nutrient level could increase to the point where the 
lake would become eutrophic. 

Nutrient enrichnaent takes longer to occur in lakes which have inle ts  and outlets 
or  are very deep. Increasing the rate and f l m  of water through a lake, which hapens 
i n  most lakes during the spring, can produce a flushing effect, thus reducing the 
nutrient concentration. Since Duck Lake is i n  a closed basin and not subject t o  
th i s  annual flushing action, a relatively minor change in the m u n t o f  silt, 
nutrients, etc. could act  as a catalyst to speed up enrichmnt. 

In tm of endangered wildlife, the USFWS said there are four endangered or 
threatened species i n  the east slope area of northern Wcky muntains. The species 
include: a) northern Rocky Pbuntain wolf (endangered), b) grizzly bear (threatened), 
C) black-footed ferret  (endangered) and d) Peregrine falcon (endangered) . 

The federal agency did not identify any of the threatened or endangered species 
as having been specifically a t  Duck Lake. 

Sightings of grizzly bears and wolves have occurred w i t h i n  a 15 mile arc west 
of Lake. Glacier National Park is one of the few places in the l o w e r  48 states 
where grizzlies are still relatively nurrrerous, however, this is not the case with 
the northern RDcky muntain wolf. In January a trapper from Babb caught and kil led 
a wolf i n  the vicinity of Chief muntain. kcording t o  the USFWS, this was the 
f i r s t  recent documentatim that mlves still frequent the reservation. In the past 
there had been m r s  of wolf sightings, but no confirmation. Apparently the wolf 
was part of a pack w h i c h  ranges mst ly  north of the Canadian-U.S. border. The 
federal wildlife service said when hunting is poor it is not u n m n  for a pack 
t o  establish a hunting terri tory of around 200 square miles. W i t h  such a range, 
Duck Lake muld be w e l l  within the bounds of hunting packs. 

Another limited feature of the lake is the aesthetic qualities of the natural 
shoreline. men with restrictive covenants, the area w i l l  be permanently altered. 
The nature of the area w i l l  gradually change frcan a quiet, natural setting to a 
recreational/second harne d e v e l o m t .  



Historical and Archaeolosical Sites : 

Duck Lake doesn't appear t o  be a major historical o r  archaeological area 
according to documented i n f o m t i m .  However, many Blackfeet stories, legends and 
historical events have not been recorded, thus it would be inaccurate t o  assume 
there was no historicdl jnportance associated with the area. 

James Willard Schultz, a mn-Indian and mEsnber of the Pikuni T r i b e  (misnan~d 
Piegan Tr ibe ,  one of the three principal tribes which mkeup the Blackfeet Nation-- 
ammnly refer& to in this document as the Blackfeet T r i b e ) ,  mde several references 
to Duck Lake in his book Signposts of Adventure and i n  a Montana Historical Society 
-let entitled, Glorious Glacier: 

Signposts of Adventure: 

"77. Meksokut'siks O'muksikimi. M Feet's Lake. Duck Lake. 
"Named for the d s e  nunhers of ducks that  frequent it. 
The Blackfeet generic nam for ducks is 'red feet. '" 

Glorious Glacier, "Fteturn to the Beloved lbuntains": 

... I f i r s t  saw the St.  Mary's Lakes i n  October, 1882, in campany 
with Charles PhePrmister, James Rutherford, Charles C a r t e r ,  and Oliver 
Sanderville, a l l  old plainmen, good campany, and best of hunters. 
W e  outfitted for the t r i p  a t  the Old Agency, on Badger Creek, Blackfeet 
Reservatim, and started northward. There w a s  no trail after  leaving 
the crossing of Little or Milk River, and we struck up country 
toward the big gap i n  the muntains, i n  which we knw the lakes must lie, 
and that  evening camped on the shore of a large prairie lake that w a s  
black with ducks. I shot a dozen or mre of them as they f l w  over 
a long point, and to my surprise and delight found that  they were a l l  
canvasbacks and redheads, and very f a t  f m  feeding upon the wild 
celery beds of the lake. I named the sheet of water Duck Lake.. . . 
In tern of archaeological sites, Dee Taylor, an antropology professor a t  the 

University of mntana, said they do not have any record of important sites i n  the 
Duck Lake area, however their " . . .lack of data my sinply reflect  the fact that w do 
not lumw of any archaeological reconnaissance that  has been done or  reported around 
Duck Lake. " 

Lh-ted historical events traditionally w e r e  passed f m  generation to 
generation by word of muth. A t  a point i n  nearly every culture this w a s  a camon 
way of recalling the past. In many instances, the introduction of writing replaced 
the importance of verbal history. In sane cases both mthods were retained. 
Schultz was  an inportant, i f  not the mst inportant, &ern chronicler of Blackfeet 
stories and history. H m v  err even a prolif ic writer like Schultz w a s  not able t o  
hear and record all the stories, legends and events which occurred throughout the 
centuries. 

Unrecorded stories about Duck Lake are still told by nmbxs of the tribe. 
George Kicking Woman, a m?.nber of the Blackfeet T r i b a l  Business Council, related 
one of those stories: 



Long ago there w a s  an old man who lived near the shore of 
Duck Lake in a log house. During the spring s m  of his  relatives 
came t o  replenish their supply of f i r e  wood. While gathering and 
cutting mod they camped near the house and used it as their  head- 
quarters. One day the old man was  looking across the lake and 
saw sometking he had never seen before--a strange blue bird s i t t ing  
in the middle of the lake. A s  he was watching the bird, h i s  relatives 
returned t o  the camp. Hearing their  return he called them to corn 
quickly. They cam to where the old man was  s i t t ing  and he pointed 
out the strange bird. A s  he w a s  directing their attention to the bird, 
it flew into the air, flying straight up, higher and higher. Just as 
it went out of sight there w a s  a clap of thunder. The old man and his 
relatives m m l e d  a t  w h a t  happened and agreed the bird w a s  thunder. 

Emnds on Envimmntal  Resources of Land, Water, A i r  and Ehergy: 

The proposed develop-entwill create d m d s  on land, water and energy resources. 
The permanent alteration of 140 acres of natural landscape to recreational or  second 
home sites w i l l  be a major inpact. The transformation of land w i l l  lead to the 
secondary impacts of increased demands on water cansurption and energy. 

Second hare d e v e l o ~ t s  generally create demands on energy resources because 
these resources are derived f m  unrenewable fuels--such as petroleum and coal. 
In these d e v e l o ~ t s ,  hommners rely on varying m u n t s  of electrici ty,  propane 
gas, heating fuel and gasoline. Presently a l l  of these energy i t a m  are available, 
hmver ,  there is gracing uncertainty concerning future supplies. 

VI .  HmmENVI- 

Social and Cultural Uniqueness and Diversity: 

Tbm centuries ago three m r f u l  tribes with ccarmon language and cultural bonds 
controlled vast m u n t s  of land in m t a n a  and Canada. The Southern Piegans 
(Pikuni.) w e r e  the direct ancestors of today's Blackfeet Indians. They lived primarily 
i n  Pbntana. To the north were the Blood (Kainah) and the Northern Blackfeet (Siksika) 
tribes who desaendents lu~w l ive on reservations i n  Canada. These tribes spoke an 
Algonkian dialect, intermarried and provided mutual support during times of war.  

Because of the remteness £ram mjor  transcontinental migration routes, the 
akmst impassable mcky J%untains t o  their  backs and their  reputation as  warriors, 
the Blackfeet w e r e  the dominant force in the area for more than a century. Advancing 
set t lers ,  travelers and traders could not be ignored, however, and af ter  several small 
ineffective treaty att- w e r e  t r ied,  the Blackfeet were a part of a treaty mde 
i n  1851 a t  Ft. Laramie. The treaty placed the tribe under the jurisdiction and 
protection of the U.S. Government and rerecognized their very large land holdings in 
northern Pbntana. 

After the 1851treaty, the Piegan Tribe was  subject t o  a series of treaties 
that  s l m l y  reduced its land holdings i n  exchange for promises of payrents and 
protection fran settlers that wanted the land. 

In 1855, the government mde a treaty w i t h  the Blackfeet and several other 
tribes designating a large portion of the original reservatian as c m n  hunting 
grounds for all of the tribes. Supervision of the tribes was assigned t o  the W a r  
Departrent t o  insure government directives were enforced. 



Presidential orders and Congressimal action in 1873 and 1874 arbitrarily mved 
the reservation boundaries 200 miles north w i t h  no ampensation t o  the tribe. 

The present Blackfeet Indian Reservation was established i n  1888 when Congress 
rat if ied an a g r e m t  that remved Blackfeet ccmtml of a large land area t o  the 
east, including the lnmsites of C u t  Bank and the Sweetgrass H i l l s .  This land w a s  
sold for less than the going rate, and a claim for the unpaid balance t o  f a i r  market 
value was finally settled i n  1972, 84 years later. 

The Blackfeet Tribe w a s  subjected to one last land sale which reduced the 
boundaries t o  their  existing locatim. In  1896 the tribe w a s  convinced t o  ceded 
the muntains along the western border of the reservatim to the govemmnt for u s e  
as a national forest. In 1910 the area w a s  designated as Glacier National Park. 

In 1907 the gave-t decided to survey the land inside the reservation boundaries 
and parcel out acreage t o  each individual Indian. In 1912 land allotments of 320 
acres were made to 2,450 Blackfeet. Additional acreage w a s  reserved a t  B d n g  
and Bahb for t m i t e s  and the remaining land was to  be sold &er the H-stead 
A c t  to non-Indian settlers £urther diminishing the landholdings of the Blackfeet 
Tribe. With the help of the Great Northern's advertising campaign homesteaders 
did settle much of the present reservation. The checkerboard pattern of land 
wersh ip  within the reservatim boundaires today can be traced t o  the land allolments 
and the H e s t e a d  Ac t .  

The Blackfeet Reservation is considered a closed reservation. This differs 
f m  an open reservation i n  that  open reservatims, such as the Flathead Reservation, 
have official ly sanctioned the purchase and developrrent of land by non-Indians. 

Since the f inal  division of Indian lands under the Hamestead Act the Blackfeet 
, Tribe has been concentrating on mhtaining its land base. With the Indian Reorganization 
Act of 1934 and the restoration of t r iba l  pmers in 1935 the Blackfeet have made 
progress i n  dealing with the non-Indian society. Today a land aoquisitim program t o  
regain their  land base is an important part of tribal administration. Population 
estimates for the Blackfeet Tribe in the early 1700's generally exceeded 15,000 
persons. S m l l p x  contracted in 1781 greatly reduced their  nmhers. There =re 
about 10,000 Blackfeet in 1847. The p p u l a t i m  w a s  drastically reduced to 2,000 i n  
1885 by the raveges of disease and war.  Since then the t r ibe  increased, reaching 
2,450 in 1912, approximately 5,000 in 1930 and 8,900 i n  1960. In 1976 the total 
tribal nmbership w a s  10,650. 

In 1890 there were approximately 60 nm-Indians living on the reservation. The 
n* of non-Indians rose sharply bemeen 1920 and 1930, increasing t o  a high of 
2,820 in 1940. It decreased since to 1,898 in 1976. 

The t r iba l  population on the Blackfeet Reservation in 1910 was 2,409. By 
1930 it had grmm t o  approximately 3,110 and 1960 t o  4,530. Today t r iba l  mdxrs 
are scattered throughout the world. The largest single concentration is on the 
Blackfeet Rservatian which in 1976 had 6,302 nrmbers. 

Today's Blackfeet society appears t o  be a unique cambination of ism ways of l i f e ,  
one eqAasizing the traditional aspects of the old days (such as  language, legends, 
religion, etc. ) , while the other includes aspects of the non-Indian society (federal 
dwelopmnt grants, health s d c e s  , individual assistance progrm , etc. ) . 



A primary goal of today's t r ibal  leaders is t o  insure that the Blackfeet T r i b e  
retains its traditional identity, and is not assimilated into the mainstream of 
American society. This goal was emphasized i n  the introductim to the Blackfeet 
Canprehensive Plan - 1972 : 

The Blackfeet people have undergone a long history of struggle 
t o  rraintain a separate identity against a daninant and numerically 
larger society. The Reservation is the end result, or perhaps 
the las t  stand, froan which we can retreat no farther. 

A s  is true of other Indian Fteservations, LE have been se t  
apart and isolated from the mainstream of American l i fe .  Th i s  
i solat im has also been an advantage in that it has preserved to 
saw extent our land base, without which we could not retain our 
Indian heritage. 

The desire of our people is t o  provide a better standard of 
living and t o  improve our socio-ecanclmic conditians while retaining 
and consolidating the Blackfeet Indian Reservation. 

Thus, reservation tribal nvrnbers generally do not appear ~ be anti-developnt 
i f  it w i l l  benefit the tribe, but thqr do object t o  ventures within the bounds of the 
reservation which are contrary to the tribal plans and goals, and do not benefit the 
interests of the tribe. 

Of course there are fringe elemnts i n  both directims. A t  one end of the scale 
are Indians who favor any type of developrent and a t  the other extrem are the militant 
Indians who muld prefer t o  purge the reservation of a l l  non-Indian influence. 

Without proper scientific studies it would be difficult  t o  say h w  influential 
various elgoents are when it mms t o  policy making. H a e v e r ,  it appears the tribal 
council t r i e s  to consider a l l  aspects of a situation before making a decision using 
the established legal system as a l a s t  resort to resolving problem. 

Presently about 23 percent of the persons living on the reservation are non- 
Indians. Undoubtedly there are social and cultural differences , but since most of 
these people choose t o  l ive on the reservation, they accept local lifestyles and 
c u s t m ,  avoiding situations which would cause friction. 

Non-Lndians living adjacent t o  the reservation possibly have stronger anti-tribal 
feelings than those living on the reservation. This is not t o  say that the majority 
of non-Indians living close to, but off the reservation do not l ike Indians. Hwever, 
differences between the tribal and county government over such jurisdictional 
questims as  law enforcmmt, taxation, fishing rights, etc. have led to strong public 
staterents by both sides. 

Another g rea t  influence--both econclmic and social--on reservation l i f e  is the 
sumrrer tourist trade. Thousands of persms £ran throughout the United States and 
Canada annually visit Glacier National Park, which forms the western boundary of 
the reservatim. Tourists travel through the reservation going t o  and froan the park, 
and most  are relatively affluent people who spend hundreds of dollars t o  enjoy the 
natural splendors of the park. ~ d d i t i o n a i l ~ ,  a small  n k r  of persons crwn s m r  
cabins in the reservatim. 



The majority of these s u m r  tourists are conscious of the fact they are visi tors 
and abide by t r iba l  rules and regulatims. In term of impacts, it appears the 
tourists have rmre of an econanic than social impact on the Indians, while the 
introduction t o  Blackfeet l i f e  and history serves as a social and cultural experience 
for the visitors. 

Acaording to the long-range canprehensive plan, the tribe is interested i n  
expanding its service b traveling tourists. The tribal council's goal to  cultivate 
and increase its land base w i t h i n  the reservation is contrary t o  attenpts by Indians 
and non-Indians who wish to create developmts which w i l l  not benefit the tribe. 
Thus, e m  though the Blackfeet Tribe dloes not am the proposed Golden Glacier 
Parkland land it is philosophically against the d e v e l o p t .  

No one knows what the full impact of the proposed developrrent would be, it 
could range £ran e x t r e l y  serious t o  none. The fact that the tribe has publicly 
stated it is against the subdivision tends t o  indicate the scjcial impact could be 
serious. 

It is also difficult  to de-e precisely what type of person would purchase 
a lot in Golden Glacier Parklands, but by considering what it would cost to: a) buy 
a lot ,  b) have a licensed engineer design a sewage system, c) put in sewage and water 
systems, d) build a cabin and e) pay for the labor, materials and the installation of 
u t i l i t i e s ,  it seenvs reasonable t o  assm the prospective mer  would be relatively 
wealthy. 

It is true there are persax who am recreational h m s  along the southwest and 
w e s t  shores of Duck Lake, haever, mst of these parcels of land were  developed 
before the tribe formulated its long-range plans for the area and the state had not 
enacted its present sanitatim laws. In essence, the existing lot  awners have 
"grandfather" rights t o  their property. 

If  the propsed subdivisim bemms a reality it w i l l  man that for part of 
the year there w i l l  be a rather large, wealthy, private recreatianal axmmity on 
the Blackfeet Reservatim. Unless there is a radical sh i f t  in  sen-ts m n g  
reservatim residents, the majority of persaw--both Indian and non-mdian--living 
i n  the area w i l l  notwelcom the arrival of these smmr hcmewners. 

Another group of persons who w i l l  probably not welcane the new l o t  mers is 
the present recreatimal hcmmners. Mgnbers of this group have indicated--through 
petiticms, letters and public representation--that they are against further subdivision 
of Duck Lake property. 

Local and State Tax Base and Tax Reven-: , 

If Western Travel and Recreatim, Inc. develops its land the taxes an the property 
w i l l  increase appreciably. Presently the land is classified as agricultural, mre 
specifically, grazing land. According to statistics £ram the Glacier County Treasurer's 
Office, in 1976 the corporation paid a mtal of $565.40 i n  taxes on 2,186 acres in the 
Duck Lake area. Addit imlly,  Western Travel also paid t m  and a half years of back 
taxes assessed against the property. 

Presently, there are three subdivisions on the sbres of Duck Lake. Together 
they total  110 lots. Developnt varies £ran suburban-type hams to  house t ra i lers ,  



thus it is diff icul t  t o  determine an average assessed taxable value for  a house and 
lot.  However, a Department of Revenue source said the following hypothetical exanple 
would be representative of an average and lot a t  Duck Lake. 

If the market value of an "A" frame haw was $5,000 and the 
value of the l o t  was  $2,000, then the taxes on the property--using 
the present m i l l  levy--would be $162. 

The case of the hypothetical exanple shcrws that one recreational l o t  would, 
i n  theory, produce mre than one-fourth of the amount of mney now being derived £ran 
taxes on 2,186 acres of agricultural land. 

It would be impossible t o  determine future s ta te  and local tax revenEs for 
the proposed developtlent of the 63 lots  (140 acres). According t o  the IWntana 
Departmnt of &venue, during the past four to five years som lakeshore lo t s  on 
Duck Lake have sold for prices ranging £ram $10,000 to $12,000. But, no one knws 
what the market values of the lots  muld be un t i l  af ter  the lots  are sold. Additionally, 
it muld be inpssible t o  predict future m i l l  levys, thus an estimate of future 
tax revenues f m  the proposed subdivisian would only be a guess. 

Access t o  and Oualitv of Recreatimal and Wilderness Activities: 

There are few places in the nation which offer more variety in  outdoor recreation 
than the area near Duck Lake. 

The mt renamed attraction is Glacier National Park. Each year the park 
attracts persons £ran throughout the United States and Canada. Outdoor recreation 
opportunities range £ran sight-seeing to wilderness hiking and camping. 

Within 50 miles of hack Lake lies vast t racts  of federal forest lands, including 
the Flathead and Levis and Clark National Forests and the Bab Marshall Wilderness 
Area. These areas also a t t rac t  nmrous  outdoor enthusiasts. 

Sportspersons are also attracted to the area. Duck Lake's reputation as a p r im 
r a w  trout fishery is w e l l  knawn to persons who enjoy fishing. Even though it 
no longer produces the large nuther of trophy trout it once did, it still attracts 
many persons. 

In addition t o  Duck Wig the area offers lake fishing i n  Lake Sherburne and 
Upper and Laver St. IQry Lakes, fishing along the St. Mary River and a variety of 
other fishing opportunities in small lakes and streams in the area. 

The Blackfeet Tribe recognizes the econcanic potential in providiq services and 
fac i l i t i es  t o  tourists and sportspersons, and has developed a variety of can~psites 
and recreational ccpnplexes. These fac i l i t i es  stretch fmm Duck Lake, south along 
the national park-reservatim boundary t o  East Glacier. 

In terms of inpacts t o  the recreational use of Duck Lake, the proposed 
develomtwould  increase access to the lake for boaters and fishing enthusiasts, 
however, both would be required to purchase licenses f r m  tribal authorities. 

The potential impact of possibly having mre persons using the lake for a longer 
period might have an impact on the present quality of recreation. B u t  th i s  would 
be diff icul t  to accurately assess since it is not k n m  haw fas t  the develo-t wuld 
g r w ,  i f  all the lots  would be sold and i f  a l l  the land m e d  by the develo-t 



corporation w i l l  be developed. H m e v e r ,  it seems reasonable to believe the proposed 
project w i l l  effect  the current degree of recreational quality. 

Quantity and Distribution of C d t v  and Personal Incorn: 

Econcgnic develop-ent an the reservaticm is improving the overall personal 
income of the residents, according to the Blackfeet Comprehensive Plan. The report 
noted that i n  1960 the per capita in- was $915 per person for those living on the 
reservation. That figure increased to  $1,048 i n  1970 (approximately $2,000 lower 
than the overall total for the State of Mmtana); $1,286 in 1972, and $1,400 i n  
1975. The projected per capita in031113 for 1976 w i l l  be around $1,600, according 
to the Blackfeet Tribe's recently published Overall Ecanomic Developnent 
Plan. 

The mdian family in- for 1960 was $2,716; for 1970 it increased t o  $3,100. 
This is about half of the rndian inccme for Glacier County. The sanp?ling survey 
by the Missouri River B a s i n  Investigaticn Camittee in 1970 indicates family inccmne 
has increased in proportion to aost of living increases. While there has been a gain 
in inane. levels for the Blackfeet, there is still a large deficiency in relation to 
the other s-ts of society, authors of the Blackfeet Cmprehensive Plan noted. 

Earlier it was noted that persons living i n  the proposed developnent w i l l  
probably be relatively wealthy, thus during certain times of the year (most likely 
s m r )  , there w i l l  be a wealthy comnunity living i n  an area which, in tenrrs of 
per capita and mean in-, is not wealthy. 

Aqricultural or Industrial Producticn: 

Western Travel and Recreatian's property is leased to a local rancher. According 
to &ley, the rancher grazes livestock on the property for  about six weeks a year, 
normally beginning in the middle of July. 

The mtana Departrrrent of Revenue describes the land as "good pasture land," 
w h i c h  is taxed annually a t  a ra te  of $5.42 to $7.17 an acre. 

The corporation said it plans t o  fence the proposed suwivisian, thus preventing 
livestock access to the lake and shoreline. 

Human H e a l t h :  

If  water and sewer plans conform to s ta te  standards there should be no threat 
t o  public health. Haever, plans for the proper disposal of solid waste and mergency 
medical service rnay pose areas of concern. 

Ga@age and refuse disposal are discussed in the developent's restr ict ive 
covenants : 

11. Garbaqe and &fuse Disposal - N o  building site shall  be 
used or maintained as a dunping g r o W  for ruhbish, trash, garbage 
or  waste. It is the responsibility of each l o t  mer to dispose of 
this awn solid waste outside the limits of the subdivisian a t  an 
approved solid waste disposal site. A l l  solid waste within the 
subdivision shall be kept in sanitaq containers with tight lids. Such 
containers shall  not be visible fram any roads. The containers must be 
fly-proof. mt mers must maintain neat and sanitary conditions i n  



the vicinity of refuse containers and must empty containers often 
enough t o  prevent nuisances from odor or accmulatim. No on-site 
burning of solid waste w i l l  be allawed. I f ,  a t  any future t i r e ,  
a solid waste disposal district is formed in the area, or i f  a 
solid waste disposal service becares available, l o t  owners shall  
join the district and/or ut i l ize  the solid waste disposal service. 

Originally, Western Travel and Recreation proposed to have the garbage and 
refuse fm the subdivision hauled to the Browning landfil l  by the Mr.  "M" Disposal 
service. 

The capmy is licensed to transport garbage and refuse in Glacier County and had 
the hauling contract for the t a m  of Bruwning. It also was respmsible for the 
mintenance of the landfill .  

M r .  "M" Disposal applied t o  the Solid W a s t e  Nanagerr~3nt Bureau, DHES, t o  haul 
the refuse frcan the proposed developnent to the Borwning site, but the bureau 
disapproved the application. Presently the landfil l  violates a number of s ta te  
regulations, and approval for duping garbage and refuse w i l l  not be given unti l  the 
violations are corrected. 

Additionally, the ci ty  of Brawning has decided to discontinue its contract 
with the disposal m y ,  thus it is unlikely the ci ty  council w i l l  a l l w  the c m y  
t o  continue to use the site. The conpany is the only licensed hauler i n  the county 
and the nearest licensed landfil l  is in C u t  Bank. There is a licensed site in St. 
Mary, but the mer is not licensed to haul. 

After discussions with mgobers of the Solid Waste ManageTrent Bureau, the 
corporation revised its covenants (as sham above) t o  provide for a "Pack In-Pack 
Out" type of solid waste disposal. Individual l o t  awners w i l l  be responsible for 
complying w i t h  the pmvisims of the covenants. The proposal w a s  approved by the 
Bureau. 

The second area of concern is a plan t o  provide energency lredical service. 
The developwnt plan says mrgency ambulance service is "generally" available 
from the National Park Service, but when the subdivisim reaches fu l l  develo-t 
an additicmal ambulance may be required. The report adds: 

... It is diff icul t  to determine who w i l l  finance th is  expansim. 
The National Park Service may find it necessary to purchase another 
ambulance by that tire or  the subdivisim residences and surromdhg 
population m;ry find that contracting a private service for heavy use 
periods is the answer. Whatever the solution, it is apparent that 
same expansion is inevitable .... 
A representative of the park service said the corporatian has never discussed 

the m a t t e r  with park administrators and arrergency medical service is only provided 
outside the park on a "good Samritan" basis. The park service does not have 
jurisdiction off federal g o v e m t  property, and persons or groups planning 
subdivisims near Glacier Natimal Park should not depend on using g o v e m t  
vehicles for ambulance service, he said. 

The governrent official  added that  another reason for not extending such a 
service outside the bounds of the park is that a mishap enroute to the haspital wuld 
result in a law suit against the park service. 



The limited emergency d c a l  service provided by the park service i n  the Hudson 
Bay D i s t r i c t  of the park mists of four station wagon autcmbiles which are used 
mainly for l a w  e n f o r m t ,  but can serve as  ambulanoes. O m  of these vehicles is 
stationed a t  Many Glacier during the smmer. The park service has an agreement 
with the Canadian governtent to transport emergency medical cases across the border 
t o  Cardston, Alta., which is the nearest ocanplete service hospital for people i n  the 
Many Glacier-Babb area. Hawever, in the l a s t  few years this service has been reqwsted 
m e  frequently by persons visiting the park and is diverting tim £ran the use of 
the vehicles for law enfbrcement purposes. In an effort  to remdy this situation, 
the park service has been trying to get park concessionaires t o  provide s a w  form 
of mergency med-tcal service. 

Transportation Networks and Traffic Flms: 

According to the developer's engineer, Dean Pbqmrdt ,  no new public roads 
w i l l  be constructed. Existing mhproved private roads w i l l  be upgraded and new 
private roads w i l l  be constructed. All l o t s  w i l l  be served by interior rather than 
ar te r ia l  mds. 

The constructim design for the mads indicates there w i l l  be a 60 foot right- 
of-way with tsm 12 foot driving lanes bordered by four foot shoulders. The driving 
lanes w i l l  be graveled to a depth of six inches. A l l  cut and f i l l  slopes w i l l  be 
seeded. Surface water drainage w i l l  be channeled into  sedimentation basins (two 
cubic yards in size) situated in road ditches a t  two locations i n  the western block 
of lots. In one area the road crosses an intermittent stream and in the other it 
crosses an inlet to the lake. Both ca l l  for the placanent of 24 inch culverts. 

Due to possible negative impacts to water quality, erosion control should be 
broken into t m  phases: construction activit ies and the ultimate capleted project. 

During construction care must be exercised t o  keep a l l  activit ies out of 
streams and above the high water elevation of the lake. No  natural drainages should 
be blocked and t m p r a r y  ditch blocks, sett l ing bases, etc., may have to be constructed 
t o  control sedimntation and erosion as the mrk  progresses. This can only be 
determined by construction planning and scheduling such as restricting construction 
to nonrainy seasons and definitely not during spring runoff. 

The f inal  design of roads should take into consideration the following it-: 

1. Ditches should be f l a t  bottom rather than Vee bottaned to reduce 
velocities and erosion of the ditches. 

2. A l l  road cut or f i l l  slopes should be no steeper than 3:l i f  
possible t o  fac i l i t a te  vegetative cover. 2 : l  slopes should be a 
maximum and al lwed only w k r e  f l a t t e r  slopes cannot be obtained. 

3. The adequacy of the proposed set t l ing basins c m t  be 
detamined without data on quantities of runoff and an analyses 
of the m u n t  of sakirent being carried. 

It would also seen that alternatives such as a series of smaller 
basins m t r u c t e d  in the ditches or a dry we11 to percolate a l l  the runoff 
into the ground should be considered. With only the one basin a l i t t le  
lack of maintenance could negate all the plans t o  prevent si l tat ion.  
Again the feasibil i ty of any of these plans requires mre information. 



4. The crossing of the small a r m  of the lake should be by a bridge 
of a design that w i l l  not disturb the natural banks below the high 
water elevation, or the road could be realigned t o  cross the drainage 
above the arm. 

The corporatian w i l l  pay for the constructim of nw roads and irq?mment of 
existing roads, Marquardt said. Year-round access t o  a l l  lots w i l l  be provided if 
the hcmeamers association decided to maintain the roads. Some of the existing 
unimproved roads w i l l  be realigned and closed where they do not provide access t o  
a lot. 

The corporation's engineer said: 

... The daily traffic generated by the suWivision is difficult 
to e s t h t e  because of the nature of the land use. The n d r  of 
trips per day made by the residents of this recreational subdivision 
w i l l  be quite variable. However, upon ful l  developmnt (a l l  252 lots) 
improvmts will be necessary on the existing county access road. 
Widening and resurfacing appear t o  be the mst obvious changes. The 
cost of these improvemnts must be determined by the Glacier County 
m Dqarhnerlt . .  .. 
Prior to  the county ' s public hearing on the proposed subdivisim (May 5 , 1976) , 

the Mntana Department of Highways sukmitted the follaJing txrmnent concerning possible 
impacts on transportatim netmrks: 

... We have received the plat for the above subdivision, and 
find that it does not abut madways under the jurisdiction of the 
Departmmt of Highways. Therefore, we have no official cc~rment. 

Hawever, we do note that the additional traffic would place 
an aMed burden for the ultimate improvert-ent of Route 464, as part 
of the secondary roads obligation for Glacier County. 

We also might comnent that the individual approaches to mute 
464 f m  the proposed subdivision should be w e l l  designed for slight 
distance, especially to the block isolated by private lands to  the 
north. Perhaps the developer could secure sane type of an e a s m t  
across those private lands... . 
Also prior t o  the 1975 hearing, the mpartmat of C d t y  Affairs made the 

following suggest ions : 

... The developer should present the coprmishimers with a copy 
of the easements which w i l l  secure road access across the private 
lands mentioned on page 4 of the assessment. The roads in the 
proposed subdivision and those on the private land that are going 
to be used by the future lo t  mers should be installed according 
to the design specifications required by Glacier County before any 
lots are sold or saw form of guarantee should be pmvided so that 
roads w i l l  be installed within a reasonable time of final plat appraval. 
The county road departnrent should be consulted regarding appropriate 
requir-nts for road width and road surfacing. The ccanmissioners 
w i l l  also want to consider the inprovemnts that w i l l  be necessary for 
the existing county access road to insure that Glacier County taxpayers 
w i l l  not end up subsidizing these costs.... 



The three proposed areas of developmnt are separated by two parcels of privately 
awned land. One is owned by the Vniversity of Minnesota, and the other by 17 landmers.  

Western Travel and Recreation has obtained a cross easemnt w i t h  the university, 
however the institution has expressed an interest i n  selling the property, One 
of the organizations which is interested i n  buying the land is the Blackfeet Tr ibe ,  
but according t o  a university official ,  no purchase a g r e m t  has been signed. 

The second parcel of land, known as the Susan H o u s m  parcel, js Indian t r u s t  
land. Sixteen of the 17 owners are t rus t  mers andthe other cmns a portion of 
fee patent land. 

Attorney Datsopoulos recognized the importance of access in the introduction 
to his written opinions concerning the questions of access and water (Sept. 10, 1976). 

"...The f i r s t  problm is whether access exists t o  a l l  proposed lots  w i t h i n  the 
area: of course, it would be fu t i le  to proceed with this project without free 
access.. . . ," he wrote. 

Part of his discussion referred specifically t o  the Houseman parcel: 

... Western Travel has been actively seeking the permission of the 
Bureau of Indian Affairs, U.S. De-t of the Interior, to obtain an 
easerent across the trust land known as  the Susan H o u s m  Parcel. 
Since there are 15 (sic) fracticmal 'owners' of this property who must  
be contacted, sane of wkmn are deceased and others living out of state,  
and also since application must be formally made t o  the B. I.A. (See 
25 C.F.R. 161.5) , the process of approval w i l l  be a slcw one. A t  
the present tirrt= a substantial percentage of the fractianal mers 
have given their consent to the e a s m t :  The Regulations provide that: 

(c) The Secretary (of the Interior or his authorized 
representatives) may . . . grant rights-of-way over and 
across individually-awned land (that held in t r u s t  by the 
U.S., 25 C.F.R. 161.l(b)) without the consent of the 
individual Indian crwners when . . . (2) the land is m e d  
by mre than one person, and the m s  or  mer of a majority 
of the interests therein consent to the grant . . . (4) the 
heirs or devisees of a deceased owner of the land or an 
interest therein have not been determined, and the Secretary 
finds that the grant w i l l  cause no substantial injury t o  
the land or any owner thereof . . . (this l a t t e r  is relevant 
because over one-fourth of the fractional shares are 
undetermined due to probabe problems. ) 

Progress has been mde in procuring consent and a majority 
(525/1050ths) has been or  w i l l  soon be obtained. F'urther, since 
private roads through the subdivision provide the only access to the 
Houseman t rust  lands, and since Western Travel has been agreeing to 
trade access rights in addition to reinbursing the fractional mers, 
it is in  the best interest  of a l l  parties and the B.I.A. that  rights- 
of-way exchanges be made. The road proposed is professionally designed 
and should cause no injury to the land or its owners. For these 
reasons, B.I.A. approval should not be an obstacle to further progress.... 



The corporatian tried to obtain an easanent across the Housg~n land (Dec. 9, 1975). 
The request was  turned d m  by the Blackfeet Tribe (March 22, 1976) , as w a s  the a p p d  
to the area director of the Bureau of Indian Affairs (BIA) in Billings. H C I W W ~ ~ ,  the 
bureau's objectim was based on procedure. Myron Saltmarsh, an attomey for the 
BIA, said he wrote a le t te r  t o  Ronald Pkfbnald, of Datsopoulos & McDonald, June 9,  1976 
stating that: 

a)  The appeal was premture because the corporatian had not follawed the proper 
procedure for submitting an application. 

b) The corporatian should obtain an easement applicatian from the agent a t  
the Blackfeet Reservation, then contact all 17 owners and ask i f  a majority would 
agree t o  the proposed easerent. 

c) The BIA needed m r e  scientific informaticm before it would determine i f  
a developent of the proposed s i z e  of Golden Glacier Parklands would seriously 
alter the present condition of Duck Lake. 

If the corporatim is able to get a majority of the landowners t o  sign the 
proposed easemnt it w i l l  be submitted to tr ibal  authorities, and i f  they refuse 
to grant the e a s a n t ,  the matter can be appealed to the B I A ' s  area director, 
Saltrrtzrsh said. 

The BIA attomey noted that he had not heard f m  the corporation or its 
attorneys since the June 9 letter.  

In light of the preceding discussicm, the IHES w i l l  recormend that the 
county ccarmissioners of Glacier County reconsider their approval of lots 35-63 
in the preliminary plat because access to these lots c-t be legally guaranteed. 
It appears one of the prerequisites for approval of a subdivision under the 
Subdivision and Platting Act is that a purchaser must be guaranteed access to a 
lot purchased. Based on the information subgnitted to the dqartment, it apx?ars 
the subdivider cannot give legal assurance to purchasers of the lots  in  question 
that access can be provided. Attached as Appendix J is a le t te r  addressed t o  the 
chairman of the Glacier County Ccmnissioners requesting that the County C d s s i o n e r s  
reconsider their approval of the lots  in questian because of the access issue. 

The access question should be resolved. If it is not, then, in the I 3 - E '  
opinion, the local governing body should not allm the inclusian of lots  35-63 
on the final plat. 

Quantity and Distribution of Ehployment: 

There would be short t e r m  anployrent generated by the d e v e l o m t .  After 
the constructim of the roads and fencing the property, buildingwould depend on 
hm quickly the lots  sold, the financial status of the lo t  owners and the abil i ty 
of the mner to ccanply with CgIES standards. 

Possibly persms living on the reservation would be available to  work on 
constructim projects, but i f  not, laborers would have t o  be brougllt in from off the 
reservatim . 
Distribution and Density of Populaticn and Housing: 

As previously mtioned,  there are about 100 persons living in the Duck Lake 
drainage, with the mjori ty  of residences situated along the slaoreline. It has 



been estimated there are around 300 persons per day in the private sector during 
the s- mths, with only two haws used year-round and another 25 used eight 
mnths a year. Due to the recreational nature of the area, the private sector 
is supplemented by campers, fishing enthusiasts and boaters during the sumner. 

The additicm of 63 residences could add around 200 m r e  persons ( a s s h g  
three persons per residence) t o  the private sector, and with v is i t s  f r m  friends 
and relatives, the recreatimal population would likely increase. 

It is difficult  to determine haw extensively the tribe's recreational area 
has been used in the past because the tribal recreational/fishing permits were 
not broken dawn on an area basis. Hmever, a new accounting system has been 
adopted which lists the nmber of permits issued by area. The system began in 
October 1976 and according t o  tribal authorities the permits issued for October- 
Novenber totaled 2,412. 

In terms of housing, the developrw3ntwill be primarily second hone or 
recreational housing. According t o  the developer's envirollrnental assesscent: 

... The total  nmber of dwelling units anticipated for the 
subdivision, assuming every lot  w i l l  be buil t  upon, is 258 (sic) 
(This was prior t o  the revision of the develo-t plan.). 
It is doubtful that this nmber w i l l  be reached because of the 
recreational nature of the subdivision. ... 
The restrictive covenants for Golden Glacier Parklands describes the 

type of housing which w i l l  be all& in the proposed d e v e l o v t .  Generally, 
housing units w i l l  be: 

. . . Used only for single family residences. Any exceptions 
must be approved by the homamers associatim. 

... Constructed on a site appmed by the association. Once 
construction is started, it must be substantially q l e t e d  i n  
1 2  mths. 

... P e m e n t  structures, however according t o  Datsopoulos, 
persons my, on a tenporary basis (not mre  than 90 days, 
park a camper or recreatimal trailer on the lot. This does 
not rean roobile hares w i l l  be permitted, he added. 

It should be noted that although the covenants appear to s t r ic t ly  control 
design and construction of bores, the h m e r s  association is given the authority 
t o  grant exceptions t o  mst of the requiramnts. 

Damn& for Govemn-mt Services: 

Demands for governrrent services are centered in three areas: schools, law 
enforcement and f i r e  protectim. 

According t o  I%rquardt ' s Environmental Assesan t  : 



... The tawn of Babb provides educational fac i l i t i es  for grades 
1 thru 8. High school students travel by school bus t o  Brcx?ming. 

The recreational nature of this subdivision w i l l  result i n  few, 
i f  any, school age children. It is diff icul t  t o  imagine any year- 
round residents living a t  Duck Lake because of the winter weather 
and lack of -1-t opportunities i n  the area. It is anticipated 
that  lo t s  wil l  be purchased because of the excellent fishing a t  Duck 
Lake and the proximity to Glacier National Park. Lots being purchased 
for year-round residence seems very unlikely, especially for a 
family with school age children. Therefore it w i l l  be a s s 4  that 
the n d r  of school age children generaked by the subdivision w i l l  
be negligible, i.e. less than 10 in the next 20 years. 

Discussion with the Clerk of School District No. 9 indicated 
that  existing fac i l i t i es  are a t  capacity and additional students would 
be cause for expansion. The school bus route was expnded this past 
year t o  t w o  buses so that immdiate additional -ion does not 
seem necessary. . . . 
It seems reasonable that  a recreational d e v e l o ~ t  which at t racts  persons 

on a seasonal basis should not pose any serious problems for local schools. 

Law enforcemnt jurisdiction on the Blackfeet Reservation remins a cq~e.Sti0II. 
The county says s t a t e  law gives it control over all land in the county, including 
the reservatim. Hmver, when an Indian is arrested on the reservation by county 
officials ,  the suspect is turned over t o  t r iba l  police. 

T r i M  authorities claim the sher i f f ' s  office does not have jurisdiction on 
the reservation, but when tribal l aw  officers arrest a non-Indian, the person is 
turned over t o  county authorities. 

The jurisdiction question remains unresolved and w i l l  probably have to be 
sett led in  court. Until then, the l a w  enforcemnt agencies w i l l  probably continue 
their present form of cooperation. 

Currently, the county has a deputy stationed a t  Bahb, but Sheriff Jean Gertzen 
f e l t  part-& help may be needed in the future. 

T r i b a l  authorities have a l aw  officer stationed a t  I3abb and three gam wardens 
i n  the Duck Lake area. Additionally a part-tine g m  warden is hired during the 
sumner. A tribal l a w  e n f o r c m t  off ic ia l  f e l t  the game warden staff  could handle 
an increase i n  recreationalists. 

According t o  Marquardt, f i r e  protectim w i l l  be provided by a volunteer f i r e  
department in St. Mary. Hawever, the volunteer u n i t  has been unoperational for 
about two years. 

Harvey Thronson, Babb, said a number of prablans arose a f e r  the fire 
departmnt w a s  organized. There w a s  no place to keep the truck in Babb; it 
was d i f f icul t  t o  keep running in the winter, and eventually the truck broke down, 
he said. 

It is now being stored i n  St. Mary and the telephone n&r for mrgency 
f i r e  calls i n  the St. MaryDabb area is a National Park Service number. 



Park service off ic ia ls  said providing f i r e  protection for structural f i res  
off federal govenrment property is similar t o  eme.?>ency medical service, it is 
provided only an a "good neighbor" basis. Additioi-ally, persans planning 
developnts  on private property near Glacier National Park should not rely on 
the federal govemn-ent for f i r e  protection, the officials  said. 

Industrial and Cmmrcial A c t i v i t y :  

It is possible, but unlikely that the 63-lot subdivision would prcarqzt 
industrial develo-t in the Duck Lake area. It could encourage more camtrarcial 
grawth in Babb or St. Mary, but both have businesses which serve seasonal visitors 
and i t 's  hard t o  say i f  the proposed developtent would be the impetus needed t o  
open new establishments. 

Demands for En-: 

Representatives of Glacier Electric Coop, Inc. and Continental Telephone Co. 
of the W e s t  said they could service the proposed subdivision. 

The telephone cc~npany presently doesn't have lines t o  Duck Lake, but past 
problems concerning l ine  right-of-ways have been resolved, opening the way for 
construction. 

According t o  the corporation's developmt plan, u t i l i t i e s  w i l l  be placed 
underground. Individual l o t  owners, not Western Travel & Recreation, Inc., w i l l  
pay for the installation of u t i l i t i e s ,  thus the total use of electrical  and 
telephone services w i l l  depend on h m  many persons wish to have such services. 
Even i f  a l l  63 lo t s  have electrical and telephone services the to ta l  d m d  should 
not prove to be a serious drain on the u t i l i t i e s ,  particularly since residences 
w i l l  be mainly used on a seasonal basis. 

Iocallv Ado&& Ehviromtal Plans and Goals: 

Iaw enforcement i s n ' t  the only jurisdictimal difference between the Blackfeet 
T r i b e  and Glacier County g a v e m n t ,  another area is i n  planning. 

The Blackfeet Tribal Business Council has approved a canprehensive plan for 
the entire reservation, which includes both tribal and non-tribal land. The long 
range plan was prepared by the Tribal Planning Staff and approved by the Blackfeet 
Planning Conmissim and the council. There is no county amprehensive plan, thus 
the tribe's plan is the only professionally prepared plan for the reservation. 

In addition to the ccmprehensive plan, the tribal business council has issued 
an Overall Economic Developnt Plan. The econanic plan, released l a s t  June, 
coincides with the corrp?rehensive plan and outlines haw the- tribe proposes t o  
impl-t various parts of the cmprehensive plan. 

An important goal in both plans is t o  properly plan and m g e  t r iba l  recr-tional 
areas which w i l l  appeal t o  tourists and sportspersons visiting Glacier National 
Park. The planning area is bounded on the west by the park boundary; north by 
the U.S.-Canadian border; east by the north-south part of Secondary Highway FAS 464, 
and south by an imginary l ine  from Brcx~ning t o  E a s t  G l a c i e r  (See attached Map #4) .  
Improvements and expansim of the tribe's Duck Lake recreational area has been 
given a high priority and is an important part of the to ta l  developnent program. 
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The only developrrent called for a t  Duck Lake in the ccenprehensive plan is the 
upgrading of the tribal campground on the south shore of the lake (See attached 
Map #5). Shoreline which has not been developed is t o  renain i n  its natural state. 

According t o  the econcmic developmt plan the campground is to be prbmrily 
a sport fisheries canp with fac i l i t i es  for overflow camping for Glacier Park 
visitors. The plan notes that important aspects of the inpro-t progran are 
to insure that saver and solid w a s t e  fac i l i t i es  are properly constructed. 

The concern of sanitary fac i l i t i es  possibly posing adverse impacts on Duck 
Lake were eritterated by the EmnCenic D e v e l o m t  Administration when it asked 
the t r iba l  council t o  write separate federal grant apl icat ions  for tourists 
fac i l i t i es  a t  Ihck Lake and Lcwer Tm Medicine Lake (Nov. 26, 1976). 

The proposed Golden Glacier Parkland subdivision would be contrary t o  the 
intent of the ccmprehensive plan, placing developwnt in an area designated t o  
remain undeveloped. 

The d e v e l o p a t  corporation and the county claim that  s k e  the proposed 
subdivision is privately awned land, it is subject to county, not t r ibal ,  planning 
authority. Thus the questicn of jurisdiction is again raised, and again, w i l l  have 
to be resolved by the county and the tribe or in court. 

I .  PRIMAHY, SKX)NAARY AND cUMUATIVE: IMP?42E 

The primary impacts of the proposed subdivision include the possible degradation 
of Duck Lake and the shoreline area, a permanent change i n  the land use pattern 
for the area and an apparent lack of canmmity support for the project. 

Informatim gathered by the de-t indicates the lake and adjacent shoreline 
could be seriously affected by recreatimal hare development i f  specified 
precautions are not taken during the planning and construction of the subdivision. 
The protection of the water quality in Duck Lake is of u tmst  importance. Since 
the lake is i n  a closed basin any serious degradation of water quality could push 
the nutrient enrichrent f m  the msotrophic to e u t r o m c  stage. 

The change i n  the land use pattem,from a natural t o  second hcnne/recreational 
setting, w i l l  penmnently a l t e r  the use of the land. 

The l a s t  primry impact involves the seeming absence of local support for the 
project. The Blackfeet people have been against the developmt since it was 
pmposed, and apparently have been joined by a nunher of persons w b  cwn recreational 
hares on the lake and sare sportspersons. This lack of camunity acceptance could 
lead t o  a variety of prob1m.s. 

Secondaq impacts include: The possible decline of trout fishing and change 
in the behavioral patterns of migratory waterfml, a change in the aesthetic 
nature of the lake and shoreline, increased fishing and boating access and 
the question of whether the hammners association w i l l  be able to s t r ic t ly  enforce 
the provisims of the restr ict ive covenants. 

The cumulative impact is the possibility of seriously altering the quality of 
l i f e  and recreation a t  Duck Lake. In an atlmrpt t o  mitigate some of the unfavorable 
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aspects associated with developmnt, W e s t e m  T rave l  & Wreatim, Inc. has willingly 
worked with DHES officials to  met all  s ta te  standards, provided restrict ive 
covenants to control the directim of developent and prcmised to eliminate 
livestock access t o  the lake. Hawever, the fact  remains that mst of the responsibility 
for insuring the mitigating masures are implemnted w i l l  not be the corporation's, 
rather it w i l l  be future, unknwn, l o t  mers. Thus, i f  problem occur, it is 
impossible to say who w i l l  be responsible for correcting those problems. 

VIII. POTENTIAL G m  ITWJCING OR INHIBITING IMP- 

If successful, Golden Glacier Parklands could provide the incentive to 
totally develop the corporatian's property--2,080 acres. This would result i n  the 
creation of a large dweloptmt which would at t ract  a nmrber of people. The 
corporation says a t  this t i r e  there are no subdivision plans beyond Golden Glacier 
Parklands. H a e v e r ,  this does not rule out a future change in plans. 

In temr; of the proposed developrent, it w i l l  probably change the present 
character of l i f e  at Duck Lake-mre people staying for longer periods of tim3, 
m r e  boats, mre access, etc. The change should not be to the degree of seriously 
impacting present gov-t sedces or local businesses. 

Sarrae camunity problem do remain unsolved, namly aergency medical service 
and structural f i r e  protection. The National Park Service's "good Samritan" 
cannot provide the guarantee needed t o  service the people outside the bounds of 
Glacier Park. 

IX. 1-IBLE AND IRREZ'lUEXWX -S OF ENVEONMENTAL RESOURCES 

The land use and aesthetic qualities of the shoreline w i l l  be forever 
altered, this has already been discussed. Also, impacts on water quality and 
quantity have been discussed. 

X. MX=PJQMIC AND -AL BI3NEF'mS AND COSTS 

Econcanic Benefits and Costs: 

Benefits : 

1. An increase in tax revenuzs for Glacier County. 
2. Greater dgMnds for local goods and services. 
3. Constructicm would require the services of engineers, contractors & laborers. 

Costs : 

1. The cost of building and living would probably be high. 
2. Possibly tax mney w i l l  be needed in the future to pay for governmat services. 
3. Dtergency deal service. 
4.  Fire protectim 
5. Installation of u t i l i t i e s  

E n v i r o m t a l  Benefits and Costs : 

Benefits : 

1. More people enjoying living on the shores of a lake. 
2. Preventing livestock access t o  portions of the lake. 



C o s t s  : 

1. Possible decrease i n  the quality of fishing 
2. Change of aesthetics and land use 
3. Alteration of shoreline vegetatim 
4. Social and cultural conflicts 
5. Change in quality of recreation 
6. Possible closure of the lake by the t r M  business council. 

XI .  SHOFCEEXM vs. UNG+EJ3M COSTS AND BlFEFI-TS 

Short-Term Costs and Benefits : 

Costs : 

The proposed developrvtnt w i l l  change the present land use, thus making it 
contrary t o  the Blackfeet Ccanprehensive Plan. However, the developer and the 
county claim the plan does not apply t o  private property on the reservation. The 
t r ibe  believes all land on the reservation is subject t o  the plan. 

Benefits : 

lvbre persons w i l l  be able to crwn lakeshore hams, and the change i n  tax 
classification w i l l  derive mre tax revenue for the county. 

Lon~-Term Costs and Benefits : 

Costs : 

There is a possibility the future quality of recreational fishing could be 
impacted by shoreline developnent. Additionally, warfage and water systems w i l l  
change the character of the shoreline and, in the case of the w a t e r  system, could 
effect veqetati.cn . 
Benefits : 

m g e r  occupmcy by property owners might prove beneficial for  local businesses. 

X I I .  ATdTTRNATIvE AcrICkJS 

1. Disapprove the subdivision: The physical and human environments muld 
remain as they are now, w i t h  future recreational growth centered around the Black- 
feet  T r i b e ' s  existing campground. 

2. Lhconditional approval: The lake and shreline are fragile areas. 
Developnx~twithout specific considerations for the delicate nature of the area 
could lead to a serious decline i n  water quality. 

3. Conditional approval: To protect the lake, shoreline and health of future 
homamers, Western Travel & REcreation, Inc. must meet the following conditions 
before the IXIES can approve the proposed subdivision. The conditions are: 

A. The developnent corporatian must retain a professional engineer to insure 
plans for sewage disposal and water supply systems meet s ta te  standards and 
the systems are properly installed. The engineer w i l l  certify t o  the DHES 
in writing that  each system has been properly installed in accordance with 
the plans and specifications approved by the MIES. 



B. A copy of a plat suitable for fi l ing must be sukmitted. Lots 11, 20, 
58, 59, 60, 61, 62 and 63 of the preliminary plat must be eliminated fm 
the final plat. 

C. Every effort m u s t  be made to keep s d i m n t  from reaching the lake. A 
detailed storm drainage plan and related design for the control and 
treatmnt of m f f  water must be submitted t o  DHES and approved. 

D. Road bridge details or road relocation plans must be sdmitted to DHES 
and approved. 

E. If recreatimal vehicles are to be all&, the developer must submit 
design plans for a sanitary duping station and a drinking water system 
t o  DHES i n  order to  facilitate that type of recreational use. 

XIII. ~ ~ I m  

Based on information naw available and the content of this draft EIS, the 
I X 3 l 3  reccarroends alternative three, conditional approval of Golden Glacier 
Parklands Subdivi &on. 



APPENDIX A 

BEFOmTHEBQARD 
OF 

COumY COMMISSIONERS 
OF 

GLACIER COWIT, KJNTANA 

In the Platter of Amlication of * 
Western Travel and %creation, Inc., * 
a Wntana Corporation for Filing * 
Preliminary P l a t  * * 
........................................ 

M E M O R A N D U M  
0 F 

F I N D I N G S  

Pursuant t o  law and the Public H e a r i n g  held in the courtroan of the D i s t r i c t  
Court House of Glacier County, Wntana on the 5th day of May, 1975 a t  the hour of 
one o'clock p.m., the follming findings of fact  are made: 

FINDINGS OF FACT 

1. On A p r i l  7, 1975, Western Travel and Recreation, Inc. a Mntana Corporation, 
hereafter referred t o  as W T and R, f i led a proposed pla t  subdividing certain acreage 
in Glacier County in what is knawn as the Duck Lake Area, consisting of ninety (90) 
and one (1) acre lots ,  and one-hundred-sixty-two (162) lo t s  of between ten and 
one-tenth (10.1) and eleven and seven-tenths (11.7) acres. 

2 .  Public notice thereof was given pursuant t o  law by the Glacier County 
Clerk and Recorder. 

3. A Public Hearing on the Preliminary Plat was held on the 5th day of May, 
1975 a t  1:00 p.m., pursuant t o  Sec. .11-3866 R.C.M. 

4. The hearing was attended by interested private citizens frcm the counties 
of Glacier, Cascade, Toole, Flathead and H i l l .  Canadian citizens fran Alberta 
also were present. 

5. The proponent, W T and R was  represented by Ronald B. %Donald, attorney- 
at-law a t  Missoula, Pbntana, and Dean K. Wquardt  of Kalispell, Pbntana. 

6. Each and every person attending said hearing was  given an opportunity t o  
tes t i fy  and t o  f i l e  written statemnts of any kind. 

7. Dean Marquardt qualified as an expert witness and tes t i f ied a t  length in 
behalf of W T and R as t o  a l l  matters concerning the plat  and environmental 
impact and assessment, placing i n  evidence the Plat, Environmental Assessment, 
Declaration of Conditions, Convenants and Restrictions and Declaration of Hare- 
awners . 

8. Private property owners, fishermen and interested pax-ties test if ied.  



9. l&presentatives of the Blackfeet Tribal Business Council, the U.S. Public 
H e a l t h  Service, U.S. Fish and Gam Service, Bureau of Indian Affairs, and the 
Montana E n v i r o m t a l  Information Center tes t i f ied a t  length. 

10. No limitations or restrictions were placed on the offering and reception 
of testimony and evidence. 

11. No objections were  made as t o  notice, date and time of hearing, nor w e r e  
any objections made as t o  the legal sufficiency of the proposed plat. 

12. Proponents raised various objections of an envirormmtal and ecological 
nature. 

13. All legal requirmts w e r e  mt by the proponents including a l l  necessary 
f i l ing  and notice provisions. 

14.  The evidence of percolation test, damnstrating actual porosity and 
permeability, shuvd that  there was no danger of-pollution through percolation a t  
the specified distances that  a l l  sewage disposal would be located may fran the lake 
shoreline in  accordance with State regulations. 

15. The proponents requested CONDITIONAL approval pursuant to  Sec. 11-3866 
R.C.M. upon the ~ N D ~ I O N  S U s S ~ ~  that there be f u l l  ccmpliance w i t h  a l l  State 
l aws  and regulations regarding sewage and waste d i s p a l .  

16. The proponents further CONDITIONED their  application upon establishmnt 
of an acceptable and satisfactory road system. 

17. N o  unreasonable or excessive expenditure of county funds would be caused 
by said subdivision. 

18. The land tax base would be substantially enhanced and increased by said 
subdivision. 

19. That no real  or substantial increase in nutrient intrusion into the lake 
by reason of said subdivision was sham. It appeared that  agriculturdl and d m t i c  
uses of the land surrounding the lake for  the past thirty years and m r e  are the 
efficient  cause of substantially a l l  nutrient intrusion. That the exclusion of 
agriculture and livestock froan the subdivided area would sanewhat cur ta i l  such 
intrusion and be beneficial to the lake. 

20. That an increase in fishing use hours of the lake is inconsequential in 
view of the fac i l i t i es  and pawers of the Fish and Gam3 Managmt  of the Blackfeet 
Tribe. 

21. That a l l  land in the subdivision herein is m e d  in unrestricted fee simply 
by the proponents and is under the exclusive jurisdiction of the State of J!bn+m. 

22. That all matters concerning the proposed pla t  and subdivision are under 
the exclusive jurisdiction of the State of Montana. 

23. That the law of the State of bbntana exclusively governs this entire 
matter and a l l  proceedings herein. 



24. That no matters of Federal jurisdiction are involved in the f i l ing  of the 
proposed p la t  and in these proceedings. 

25. That the proponents and objectors have acted in good faith. 

26. T h t  the water quality of Duck Lake w i l l  be adequately protected by 
virtue of the character of the soil herein and the l a w s  and regulations of the State 
of Wntana. 

27. That the said plat  and subdivision is in the public interest of Glacier 
County. 

28. That the objections mde hereto are not substantial and are greatly 
overweighed by the public interest of Glacier County. 

29. That the general public health, safety and welfare of Glacier County 
is benefited herein. 

30. Ekpressed public opinion has been only considered. 

31. Effects of agriculture are found to be nondetrimntal. 

32. Effects on local services are reasonable and unburdensm. 

33. Local taxation is benefically affected. 

34. No substantial adverse effects w i l l  occur to the natural enviromnt.  

35. Effects on l ifestyles in  the Duck Lake area w i l l  be beneficial. 

36.  A net public benefit to  the State of Mmtana, Glacier County and the 
surrounding area results £ran this plat  and subdivision. 

NCkJ THEREEOFtE the said plat is hereby CONDITIONALLY amroved and SUaTECT t o  
further approval by the State Department of H e a l t h  and E n v i r o m t a l  Sciences and 
further acceptance of roadways by Glacier County. 

This approval is given in accordance with Sec. 11-3866 and shall be in force 
for one (1) calendar year, and my only be extended as provided by law. 

Notice hereof shall be forwarded to the proponents by sending a cow hereof, 
thereby informing proponents of the CONDITIONS herein which MUST be met t o  obtain 
FINN, APPKWAL of the f inal  plat  as provided in Sec. 11-3866 R.C.M. 

DATED this 4 t h  day of June, 1975. 

/s/  Wm. -pine 
Chairman - Board of County Coermissioners 

ATTEST: lvhry m u  Nanini 
County Clerk and Recorder /s/ FYed R. Johnson 

!ember - Board of County Conmissioners 

/s/ Douglas L. mcCarter 
PPkxber - Board of County Ccmnissioners 



APPENDIX B 

Special -port 1974 
Fishery Managemmt F b p r t  

Duck Lake, Blackfeet Indian Reservation, Fbntana 

Fish and Wildlife Service, Kalispll, Mntana 

DISCUSSION SWICkJ (Pacfe 10-12) 

The rainbaw trout  fishery a t  Duclc Lake continues t o  be one of the  best in 
northwestern Wntana. The high productivity of the lake supports growth ra tes  of 
fishes tllat exceed those of mst P~bntana lakes. Nongame swcies canposed a large 
percentage of the  g i l l  netted fishes and during a par t  of 1974 fed on SORE of t\e same 
food item as trout. Feeding canpetition does not presently appear t o  be a factor 
in significantly limiting the growth of rahbm trout.  

There a r e  indications that  the  quality of fishing and other recreational 
ac t iv i t i e s  a t  Duck Lake may decline i f  certain signs remain unheeded. The problem 
of lake pollution resulting £ran sewage disposal f a c i l i t i e s  which do not q l y  
w i t h  U.S. Public Health standards is widely recognized. Inproper disposal of sewage 
not only poses health and sanitation problems, but also threatens to hasten the 
euthrophication process of the  lake. Detrimental effects  of pollution are already 
apparent. The abundant plant grawth clogging mch of the  shallm water is probably 
the result of nutrient enrichmnt from human pollutions. Areas of dense vegetatim 
a lso  occur along the eastern shore where cattle frequently graze. Excessive plant 
grwt31, in addition to being a nuisance to boaters and fishermen, af fec t  changes in 
the  lake ecosystan. The high pHs recorded a t  s ta t ion A in Septenker were probably 
due to the metabolic ac t iv i ty  of the aquatic vegetation. These pH values appmached 
the upper l imit  that t rout  can tolerate.  Extended exposure could significantly 
affect  growth and/or survival of rainbw trout  in Duck Lake. 

Dense vegetation can also contribute t o  the problem of oxygen depletion and 
winter k i l l .  When thick layers of ice and snow decrease l igh t  penetration, aquatic 
plants deocanpose, thereby removing oxygen from the  water. Observations along the 
northern and western shores in mid June revealed several dead rainbow trout  about 
500 grams or  larger on the lake bottm. Possibly these f i sh  w e r e  victims of winter 
k i l l .  

Reasons for  the  decline in large rainbow t rout  are not precisely knuwn. Lake 
pollution and abundant vegetation alone, cannot account fo r  the decline. Possibly, 
fishing pressure is s l l f f i c ia t l~  high t ha t  introduced f i sh  seldom rerain in tl~e lake 
more than 2 years. In the spring of 1974, 85,000 rainbcx~ trout  were introduced in to  
Duck Lake. The 1973-74 creel data suggests that the nmber stocked is sufficiently 
high t o  acmmmdate angling pressure and to  allow a significant number of f i sh  a 
chance t o  graw. In contrast, 1968 estimates indicate that the n e r  of rainbow 
t rout  introduced annually exceeds the n u t h r  removed by fishermen and natural 
mortality by only a small margin. Consequently, the interval bebeen intmduction and 
r m a l  for  most rainbow trout  is of short duration. 

Assuming the 1968 creel  figures are better  estimates of the actual fishimg 
pressure, several managemnt alternatives could be exercised i n  an e f fo r t  to increase 
the  yield of large rahbm trout.  Mre  rainbclw t rout  could be introduced so that  
a proportionately greater percentage of f i sh  remain i n  the lake each year. This option, 
hmever, is probably not the best  alternative since an increase in nmbers of f i sh  
might increase feeding ccanpetition and result i n  a slcrwer growth rate.  The end 
product might be greater n d r s  of small fish. 



Other management alternatives wuld tend t o  reduce the fishing pressure and/or 
the n&r of f ish  caught, thereby allawing m r e  rainbm trout mre t k  to grm. 
The fishing season could be limited, rather than open throughout the year. A closed 
season during la te  spring would coincide with stocking operations. Survival rates 
of introduced f ish wuld probably increase slightly, early seasonal gruwth wuld begin 
before any fish were rmved ,  and fishing pressure would be decreased. I n ~ r i n g  the 
catch l i m i t  for non-Tribal mnbers or  suggesting a l i m i t  for Tribal members could 
result i n  the r m v a l  of less fish f r m  the lake. 

A decrease in large rainbcrw trout might also be d w  t o  the s t ra in  of hatchery 
f ish introduced. Hatchery breeding procedures may inadvertently have produced 
a f ish of s l~or t  longevity which results i n  the w l y  death of rainbcw trout. 
Plans t o  ut i l ize  different strains of rainbcrw trout i n  management are being 
evaluated. 



APPENDIX C 

Legal Opinion 
Proposed Golden Glacier Parkland Subdivision 

111. Water (pp. 3-6) 
Milton Datsopoulos 
Septaher 10, 1976 

... There appears to be an abundant supply of water in the Duck Lake area, 
particularly in the form of runoff. fran the mmtains of Glacier Park during the 
s u m .  Given a sufficient quantity of water for both domestic and agricultural 
purposes, the issue raised by subdivision is whether or not non-Indians can obtain 
valid water rights on the reservation. The proposed system t o  capture water t o  
supply the lo ts  around Duck Lake consists of individual infi l trat ion galleries with 
their  m chlorination faci l i t ies .  Aacording t o  our engineer's st*, there is water 
a t  eight to twelve feet  be lw ground level. 

In Winters v. U.S., 207 U.S. 564 (1908), the rule was laid d m  by the Supreme 
Court that  when treaty reservations w e r e  created, the water  on the reservation was 
reserved as we11 as the land. In Arizona v. ~ a l i f o r n i a ,  373 U.S. 546 (1963), the 
"Winters doctrine" was follawed, but rather than leaving m u n t s  of water open-ended, 
the Court quantified the reservation of water for t r ibal  lands as the m u n t  needed 
t o  i r r igate  a l l  the practically irrigable land on the reservation. U.S. v. Cappert, - U. S. - 96 S.Ct. 2062 (1976) applied the rule of the Winters case to groundwater, 
whch we are dealing with here. Although these cases dealt with Congressionally- 
created reservatians, there is no reason to expect a different rule when dealing with 
a treaty reservation such as the Blackfeet. Arizona v. California, supra a t  598. 

These cases indicate that Indians on the reservations have rights t o  sane of 
the water in the Duck Lake area, and that these rights have priority date as of the 
formation of the reservation. Arizona v. California, supra a t  600. Haever, until 
these rights are actually put to beneficial use by tribal I.nenJsers, and quantified 
pursuant to l a w  (whether state or  federal), they are merely inchoate and should not 
be permitted t o  defeat other uses. 

The inplied reservation of water dmtrine, however, reserves 
only that m u n t  of water necessary to f u l f i l l  the purpose of the 
reservation, no mre. U.S. v. Cappaert, supra a t  2071. 

Judgmnts are tailored to give the reservation only its "minimal need." Excess 
water is subject to  o t h a  beneficial uses. Arizona v. California, supra; U.S. v. 
Cappaert, supra a t  2070-2071. No  court w i l l  condone a waste of water, so that unti l  
minimal t r ibal  needs are established the Duck Lake groundwater should be available 
for appropriation. Later a ~ r o p r i a t i o n s  are, of course, subject to the t r ibal  
&st earlier rights. 

Haw would lot mers within the proposed subdivision obtain a water right? 
Accordina to the Dickson and Dillon cases cited above, as w e l l  as several Ebntana 
cases, s&te law is applicable to fee patent land. Anderson v. Spear-bbrgan Livestock, 
107 mnt. 18, 79 P.2d 667 (1938), dealing with conveyances of water rights; 
Woodtick v. Crosby, mnt  . , 544-p.2d 812 (1976), dealing with voiding of deeds. 
25 U.S.C. 349 has the clear purpose of remvinq both the Indian patentees and the land 
i tself  from the jurisdiction-& guardianship of the United states. Such land is no 
longer a part of the reservation. See 19 Opinims of the Attomey General 183. 
Thus, whether s ta te  or federal jurisdictims were invoked in the event of a controversy, 
state water law muld apply on the patented land of the subdivision. 



The s ta te  law for perfecting a water right for a smll w e l l  is explicit. W e l l s  
less than 100 gallons per minute, located outside of a "controlled groundwater area," 
do not require a pennit prior t o  appropriation of water. Section 89-3912, R.C.M. 
1947. The Departrent of Natural Resources must a u t m t i c a l l y  issue a cert if icate 
of water right i f  the appropriator has properly fi led a notice of canpletion of the 
w e l l  within sixty days of ccqlet ing it. Section 89-881(5), R.C.M. 1947. The 
date of f i l ing is the date of priority of the right. 

According t o  the engineer for the project, sane lo t s  my have too ccnnpact 
s o i l  t o  recharge f m  groundwater a t  the eight t o  twelve foot level. These lots ,  
camprising less than twenty percent of the developrent, are a l l  on the shore of Duck 
Lake. Plans for w e l l s  here are similar to those described above, but include 
trenching to the lake and backfilling t o  aid natural recharge. No a r t i f i c i a l  
means, i n c l d n g  piping lake water, are proposed. Rather, the land w i l l  be back- 
f i l l ed  with gravel t o  mike a less cc~npact soil .  Flaw w i l l  be by gravity, not pumping, 
since this  is al l  t o  take place on the d e v e l o p n t  and not in o r  on the lake; again, 
s ta te  l aw  should be applicable. Dickson and Dillon, supra. 

If  access t o  lake water is contested, a potential conflict my arise. State 
law provides that  an mer of lands on a navigable lake or  stream (See Section 
26-336, Section 89-501, R.C.M. 1947 - navigable in fact  appears to be navigable i n  
law) takes to the edge of the lake or stream a t  the law-water mrk. Section 
67-712, R.C.M. 1947. Federal law seems t o  provide that the United States holds 
t i t le  t o  the bed and banks of navigable waters (navigable in law is navigable in 
fact - Daniel Ball ,  1 0  Wall. 557 (1970) on the reservation belaw the hish-water mark. 
See Confederated ~ a l i s h  and ~ o o t & a i  Gibes v. N-, 390 F.Supp. 452, 1357 (1974) 
(currently on appeal). Whether he urns t o  law or  hiqh water, haever,  the private 
l a n d m e  shouldbe able t o  trench as he pleases - clearly he can under s ta te  l a w  
as he owns belaw the water line; he also can under federal l aw  since access has 
been held t o  be a park of his federal riparian right. N m ,  supra a t  465.... 



Kipp Lake sample registered a pH of 9.65, the highest pH recorded anywhere on the 
Wservation during the smmr of 1975, while mgnesium hardness was only slightly 
higher than the ca lc im concentration. Other unidentified factors must have affected 
the ratio. 

Dissolved oxygen concentratims were  la^ a t  a l l  three stations on June 11, and 
remained lw a t  stations A and C t o  July 2. l m  dissolved oxygen readings are expected 
in early spring imnedhtely af ter  ice out. The influx of large volums of rain water, 
such as that  during the flood may result  i n  lm concentrations of dissolved oxygen. 
Dissolved oxygen concentrations of June 11, and July 2 are cause for concern, 
particularly wkn it is noted that the bottom s q l e  a t  stat ion C contained only 
4 ppn on July 2. Between June 4, and July 1, 1 2  days of extrenely high winds w e r e  
recorded for the St. Mary valley, suggesting that  a considerable amount of mixing 
occurred. Fran mid July through Sept-r, dissolved oxygen concentratians w e r e  
maintained a t  an acceptable level of 8-9 ppn. The high m a s u r m t  of 10 ppn a t  
station A on September 11 is similar t o  the one recorded in the f a l l  of 1974, and 
is probably related t o  temperature and photosynthetic activity of aquatic plants. 

Ortho phosphate concentrations ranged behem 0.03 and 0.13 plm preceeding the 
flood (warm rains, fmm 20-23 cm (8-9 inches), occurred June 15-20, 1975 along 
the ws te rn  portion of the Blackfeet Reservation, an area which only receives about 
64-67 cm (25-30 inches) of rain annually. These rains combined with rapid snm melt 
a t  higher elevatims within Glacier National Park produced extensive flooding on 
June 19, 1975.). Ortho phosghate levels peaked July 2, a t  0.47 ppn a t  station A 
and July 21, a t  0.22 ppn a t  stat ion C. These high concentratians resulted f r m  
increased runoff during and a f te r  the flood. Interestingly, these high nutrient 
levels w e  not accompnied by plankton b l m .  Station B experienced luwer levels 
of ortho phosphates than the other stations. By Septerhr a l l  three statians had 
concentrations of 0.05 ppn o r  less. 

Slightly turbid waters =re observed t w i c e  during the study period. Samples 
taken imnediately a f te r  the flood contained a measurable m u n t  of turbidity, with 
station A registering the highest level of 12  FTU. A second peak in turbidity of 
1 4  FTU w a s  recorded on Septenber 11 and is attributed t o  m a r l  deposition. 

A ccmparisan of the water quality data of 1974 with that of 1975 indicates that 
mt of the parameters lie within similar ranges. Surprisingly, the flood appears 
t o  have Imd a l i m i t e d  inpact upon the water quality. S m  of the mre major 
differences between the two years occurred i n  early f a l l ,  where scnne of the p a r a t e r s  
sh& increases in 1974 but not in 1975. A prolonged Indian smmer in  1974 
probably facil i tated l a t e  season plant activity resulting i n  f a l l  peaks i n  pH, 
dissolved oxygen and carbonate alkalinity. Cool and rainy weather began in mid 
August, resulting in less plant activity and the absence of f a l l  fluctuating water 
quality p a r m t e r s  in 1975. 



Progress Eport 1975 
Fishery Phnagement Program 

Duck Lake, Blackfeet Indian Reservation, IYbntana 

Fish and Wildlife Service, K a l i s p e l l ,  Wntana 

WATER CHENISTFU SECTION (Page 3-5) -- 

m y  of the pararrreters examined ~hawed similar values a t  each of the three 
stations on a given sampling day, indicating that Duclc Lake responded as  a relatively 
uniform body of w a t e r  in 1975. The range of values throughout the s m r  also 
tended t o  be smll for mst parameters. 

Water tenperatures of 8.5-11.2C on June 11, rose steadily to 17.8-30.4C 
on July 21, and then gradually declined t o  12.4-12.7C on Sq t&r  29. Tmperatures 
a t  station A were higher than those a t  stations B and C unti l  late Septanber when 
a l l  three statians were nearly the sam. 

Total dissolved solids renained virtually constant throughout the s m r  
ranging between 334 and 362 excluding two measurements at  statim A. One 
of these masurements was 403 ppn on July 2 1  and the other was 326 ppn on September 29. 
Conductivity a t  the surface and bottcnn were nearly idential  a t  stations A and C 
unt i l  Septenker. The difference in Septerher my  be caused by the  precipitation of 
m a r l  within the ecosystem. A t  station B condtlctivity w a s  consistently higher a t  
the bottom, probably due t o  the disturbances of sof t  bottom sediments by the i n s w t  
probe. 

From June 10 t o  July 21, pH ranged between 9.15 and 9.30 a t  a l l  stations. 
Station B had pII values w i t h i n  t h i s  range during the ent i re  study, while station C 
had only one masuranent of 8.7 on Septesnber 11 which deviated f m  this sm range. 
No apprent  explanation of this value can be offered, especially since the  bottom pH 
n-easured a t  the same time was 9.15. Station A shomd slightly higher pH readings 
during August and September, probably d~le t o  photosynthetic act ivi ty by the abundant 
aquatic vegetatim . 

Both carbonate and bicarbanate alkalinity fluctuated within a mqxrat ively  
small range. Carbonate alkalinity shmed an increase i n  SeptePnber w h i l e  bicarbonate 
alkalinity exhibited an approximately equivalent decrease. Total alkalini ty r a i n e d  
relatively constant during the surrarer, decreasing sl ightly in mid s m r  and then 
increasing a small m u n t  i n  early fa l l .  The s tab i l i ty  of t o t a l  alkalinity irdicates 
that  fluctuations in carbonate and bicarbonate alkalinity generally represent sh i f t s  
i n  the carbonate buffer system rather than changes in to t a l  concentration. The 
Septenher 11 surface reading of 0 ppn carbonate alkalini ty for stat ion C might be 
correlated t o  the decrease in pH recorded for the same sample. The corresponding 
bottom sample contained 40 ppn carbonate alkalinity and a pH of 9.15. 

Fluctuations of magnesium hardness and calcium hardness were within narrow 
ranges at  a l l  three stations. The concentration of mgnesiun ions increased 
sl ightly during August ard Septgnber a t  stations A and C. Increases i n  mgnesium 
hardness appear to be accanpmied by small increased in plankton populations. A 
high ra t io  (about 5:l) of mgnesium t o  calcium ions was again observed in 1975. 
In only three other instances has the  concentration of magnesioum ions been observed 
to greatly exceed that  of calcium ions i n  waters of the Blackfeet Indian Reservation. 
It has been suggested that high magnesium t o  calcium rat ios are due t o  pl levels 
being sufficiently high t o  precipitate calcium but not mgnesium. Hmver,  one 



APPENDIX E 

Progress =port 1975 
Fishery Management Program 

Duck Lake, Blackfeet Indian M e m a t i o n ,  Pbntana 

Fish and Wildlife Sewice,  Kalispell ,  M t a n a  

PLWKIDN SECTION (Paae 5 & 6) 

The species canps i t ion  of the plankton a t  each of the three stat ions shawed 
greater variety than that of s t a t ion  C in 1974. Many of the plankters, l~uwever  
w e r e  represented by only a few individuals and mst Ere not abundant enough t o  
identify population cycles. 

When considering al l  the phytoplankton observed, only Navicula was rated as 
abundant, and then only on June 11, 1975 a t  s t a t ion  C. None of the  Chlorophyta 
made mre than a rare appearance in any one sample. Ceratim hirudanella (Pyrrohophyta) 
and Lyngbya (Cyanophyta) were observed rarely or not a t  a l l  in early sanples but 
increased in nmbers during August and Septertber. A majority of the phytoplankton 
belonged to the  Phylum Chrysophyta. Cyclotella, Dinobryon and Rhopalodia w e r e  carmon 
in one o r  t w o  s q l e s  f o r  the three staticms canbined. Station A, with its shallaw, 
warm w a t e r s  contained the  greatest abundance of phytoplankton. 

Cladocera and Copepda w e r e  generally more abundant than the phytoplankton. 
Chydorus globosus was represented in smll n h r s  in the September 29 saqle 
from s ta t ion  A. Dams longispina was present a t  stations B and C during August 
and Septenher. Neither of these two species were found in the 1974 plankton samples 
a t  s ta t ion  C. Cyclopidae were m n g  the most cammn zooplankters throughout the 
smmr. Senecella was c o m n  in early sumner and early f a l l  s q l e s  a t  s ta t ions  B and 
C while it appeared occasionally in July 21 and A m p s t  11 collections f m  s ta t ion  A. 

On rare occasions Diptera and Epmopte ra  were netted in plankton t o w s  and 
are therefore i n c l d e d  i n  the tables. The designation of "rare" is not intended 
as an indication of t h e i r  re la t ive  abundance in the  lake, but rather is mre a 
ref lect ion of the  inab i l i ty  of sanplirq gear t o  capture individuals. 

The luw nmker of individual plankters, i n  general and of small phytoplankton, 
i n  part icular  can probably be at t r ibuted t o  the flood. (Editor 's Note: The cool, 
cloudy, we t  weather through the sumner of 1975 could a l so  have contributed to  the  low 
phytoplankton populations that season. The end of the s m r  revealed a small increase 
in diversi ty and abundance of the  plankton, but nlaobers of individuals o r  colonies 
nowhere approached those of 1974.) 
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Special &port 1974 
Fishery magerfmt Report 

Duck Lake, Blackfeet Indian Reservaticn, mntana 

Fish and Wildlife Service, Kalispell, bBntana 

Nine species of aquatic plants were collected in the shallow waters of Duck 
Lake. Potcmgeton pectinatus was the mst m n  plant in the lake. It was  
abundant in water 1-3 mters deep, particularly near developed porticms of the lake 
shore and ca t t le  qrazinq areas. In these areas dense aggregation of plants clogged - -  - 

mst of the water-column. A t  station A, P. pectinatus was associated with a stonewort 
Chara vulgaris. 

Potamgeton vaginatus grew in water 1-2 meters deep along mch of the south- 
eastern shore, a t  patches near station A and along the northern shore. Typically, 
P. vaginatus grawth was less dense than that of %tamgeton pectinatus. 

Potomgeton praelongus was  collected on one occasion near station A. Only one 
spechen was found floating at the w a t e r ' s  edge and no rooted plants were abserved. 

Polygonun natans grew i n  one small area near statian A wlhere it was  very 
abundd%t . 

Tbm species of ~r iophyl lum, M. exalbescens and M. verticillatum, inhabit 
Duck Lake. Both species were found near the Blackfeet Tribal boat d d c  interspersed 
with Potomgeton vaginatus. M. exalbescens also grew along the southeastern and 
eastem shores where it was associated with Chara vulgaris and Potomgeton pectinatus, 
respectively. Scattered spechms of M. verticillatum were located very close t o  
shore near station A. 

CZlara vulgaris was distributed throughout mch of the shallow water areas of 
Duck Lake. This smies was abundant near station A where it srew w i t h  P o t m e t o n  
pectinatus. Alone portions of the southeastern shore C. vulg&is f o d  dense-mats 
and w a s  s o m ~ s  associated with Myriophyllum exalbescens. C. vulgaris also grew 
in  scattered places along the northeastern shore where  it frequently was associated 
with a m s  tentatively identified as Polytrichum - strictun. 

Polytrichun s t r i c t m  was found in firm sandy bottom areas along the southeastern 
and n=thern shores. Usually it fonred dense mats. A second mss collected a t  
station B was  not identified. 

The presence of mosses indicates that  free carbon dioxide was available since 
they are unable t o  ut i l ize  bicarbonates and carbonates for motosynthesis (Ruttner, 
1974 citing Ruttner, 1960). Hwever, since a l l  pHs were above 8.4, any free carbon 
dioxide was  quickly bound i n  the carbonate buffer systan. Cbnsequently , areas 
inhabited by msses mst have received an external source of free carbon dioxide. 
This source was  probably underground springs ... 
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Water Chemical Analysis 
S o i l ,  W a t e r  and Materials Test ing Laboratory 

Bureau of Indian Affairs 
Gallup, New Mexico 

August 28, 1974 

Materials Tested &dl 

Boron (B) 
Iron (Fe) 
C a l c i u m  (Ca) 
Mgnesium (Mg) 
Sodium (Na) 
Potassiun (K) 
Phospholus (P) 
Bicarbonate (HC03) 
Carbonate (C03) 
Su l f a t e  (SO41 
Chloride (Cl) 
Fluor ide  (F) 
Nitrate (N03) 

Tota l  Solids 461 
Dissolved Sol ids  379 
Hardness 
Calcium, Magnesium 325 
Non Carbonate 5 

Alka l in i ty  
Phenolphthalein 29 
Tota l  Alka l in i ty  (&thy1 Orange) 320 

Arsenic (As)  
B a r i u m  (Ba) 
cadmim (Cd) 
Copper (cu) 
Cyanide (01) 
Chromium (Cr) 
Lsad (Pb) 
Manganese (Mn) 
I 4 2 r q  (Hg) 
Selenium ( S e )  
S i l i c a  (Si02) 
S i l v e r  (Ag) 
Zinc (Zn) 
AUcyl Benzene Sulfonates (ABS) 
Phenols 

Trace 
0.33 

Trace 
Trace 
Trace 
Trace 

-008 
Trace 
Trace 
21.50 
Trace 
Trace 
Trace  
Trace 
Trace 



APPENDIX H 

Geology of Glacier National Park 
and the Flathead Region 

By Clyde P. Ws 

U. S. Geological Survey 
Professional Paper #296 

Paae 66 

ST. MARY FUSE3 FORMATION 

. . .A few exposures of the St. Mary River formation, which here constitutes the 
uppnmst Cretaceous unit, are shown on plate 2 on the basis of Stebinger's 
published and unpublished work. The St. Mary River formation is present w i t h i n  the 
area of plate 1 but is not distinguished on that map. The formation consists, 
according t o  Stebinger (1912, p. 330-332) , of light-gray fresh and brackish-water 
clay and sandstone with sm red and varigated shale in the upper part. The total 
thickness of the f o m t i m  is sawwhat less than 1,000 feet. The formation in 
Canada mrth of the area of plate 1 has recently been described in detai l  
( W i l l i a m s ,  1951) . 

Along the eastern and southeastern borders of Glacier National Park numerous 
outcrops of beds of Cretaceous age project through the cover of material of Cenozoic 
age; the Cenozoic deposits are largely glacial. The Cretaceous rocks inclde a l l  
of the formations mnt iond  above, but the formations are mt  distinguished on the 
maps of the present report because of inadequate information .... 
Paaes 72 and 73 

... E a s t  of the muntains certain of the flat-topped hills are remnants of formerly 
mre extensive benches and terraces. For present purposes deposits that  occur on 
distinct  benches but are not known to be of glacial origin are mapped together. On 
the plains in the general vicinity of the muntain front, W. C. Alden (1932, p. 12-18, 
44-45, 70-71) has discussed and mapped bench deposits that he regards as of several 
different ages. M. Y. Williams and W. S .  Dyer (1930, p. 91-113) also give a convenient 
summary of data an bench deposits i n  Alberta and northern Fbntana. The field notes 
and m a p  of geologists whose work has been utilized i n  the present report do not 
permit mapping distinctions between the different bench dewsi ts  satisfactorily, and 
the mawing done during the present investigation was  not extended into the plains 
area. The bench deposits are poorly cansolidated or uncemsnted gravel and sand that  
were laid down by stream i n  erosion cycles earlier than the present one. Fossils 
have not been found in the bench deposits within the two regions here reported on, 
but the relations are such as  t o  lead Alden t o  regard mt of them as of Pliocene(?) 
and early Pleistocene age--an inference which seems in accord with a l l  data nm 
available although sm of the bench deposits my  be of pre-Pliocene age. 



GLACIAL DEPOSITS 

In recognition of the i n q l e t e n e s s  of available knowledge, different kinds 
of glacial deposits are not distinguished on the maps. A t  least four kinds are 
present had have been sbwn in parts of Alden's maps, published and unpublished, but 
further f ie ld  mrk  is needed to map satisfactorily the different deposits. The four 
kinds include ramants of the deposits of pre-Wisnnsin glaciers, deposits l e f t  in 
the muntains by glaciers of Wisconsin age, ground mraines spread by muntain glaciers 
that  reached the Great Plains, and deposits l e f t  by continental ice sheets. 

On the plains east  of Glacier National Park, a diverse a s s d l a g e  of highly 
deformed rocks is overlain by a m t l e ,  which is thin in m y  places, of unconsolidated 
material that  is largely ground mraine £ran mountain glaciers of Wisconsin age. 
This m t l e  is not sham on plate 1. Too little is known about it t o  pennit the 
mapping of its conponents or accurate delineation of its limits. It is  widespread 
between the muntains and St. Mary Ridge, but nmrous  outcrop of the underlying 
rocks are present i n  th i s  area. Between St. Fhry Ridge and Milk River Ride, 
deposits assignable to ground mraine are scanty, and outcrops are so poor that 
l i t t le  has yet  been learned as to the pre-Pleistocene rocks. Therefore, it has 
seerred wise to show east of the mountains on plate 1 only those Cenozoic deposits 
that are in discrete, relatively easily recognizable units. The areas shown on 
plate 1 as containing undifferentiated aetaceous deposits have rocks of that 
character either i n  outcrops or under thin cover. In these areas future detailed mrk  
should yield much mre detailed information in regard to the Cretaceous rocks than 
is now a t  hand. 

Although l i t t le  is known of the rocks i n  the plains east of the park, on the 
plains in the eastern part of the Flathead region, the limits of the mrainal  deposits 
are knuwn with sufficient accuracy so that  it has seared desirable to shuw them on 
plate 2, even though it is appreciated that  future work w i l l  result i n  modifications. 
Where Cretaceous rocks are sham in  the part of plate 2 east of the mountains, 
Stebinger and his associates, i n  work already cited, have obtained so rmach i n fomt ion  
that  the attertpt to record it has been rrade on pl. 2. 

Glacial depcsits in topographically high situations on the plains east of Glacier 
Natimal Park are known £ran the s tdies of Alden and his associated to have been 
la id  dam relatively early in the Pleistocene and probably in mre than one state. 
Alden (1912, 1932, Alden and Stebinger, 1913) has described these deposits and mapped 
them in a general way. Froan his work it is clear that Swiftcurrent Ridge, Boulder 
Ridge, Saint Mary Ridge, and other uplands east of the park are in part capped by 
early Pleistocene glacial deposits, which are  n c k ~  s-hat c m t e d  and much weathered. 
Drift similar in age to  that  on these ridges must have been deposited within the 
mountains but has not yet  been recognized there.. . . 



APPENDIX I 

Soils 

Babb Series - Generally, this series consists of deep, well-drained soi ls  formed 
in calcareous glacial till derived frcnn mixed rock sources. It occupies uplands a t  
elevaticms of 4,500 to 6,000 feet. Slopes are tm t o  35 percent. The native vegetation 
is &ly rough fescw, bluebunch wheatgrass, Idaho fescue and forbs with sorre a s p .  

In a representative profile the surface layer is black cohbly loam about seven 
inches thick. The subsoil is dark grayish brown and grayish bruwn gravelly loam about 
114 inches thick. The underlying mamial is white gravelly loam. 

Permeability is &rate (0.80 to 2.50 inches/hour - sCS) and the available water 
capacity is mderate. Reactim is neutral to a depth of about 21  inches and mildly 
alkaline below that  depth. These so i l s  have a high organic content in the surface 
layer. 

Babb soi ls  grow range grasses, haever sane areas support "tame" pasture, woodland 
o r  grazable woodland habitats. 

Fdel Series - This series is characterized by deep, well-drained soi ls  f o n d  
in alluvium. The soi ls  occupy alluvial fans, stream terraces and males in uplards 
a t  elevations of 4,500 to 6,000 feet. Slopes range fran zero to 35 percent. The 
native vegetation is mainly rough fescue, bluebunch wheatgrass, forbs and aspen. 

A representative profile has a surface layer which is very dark gray l o a m  about 
26 inches thick. The subsoil is dark grayish bruwn loam, about 1 4  inches thick. 
The underlying material is grayish brown, l ight clay loam. 

Permeability is moderate and the available w a t e r  capacity is high. F2eacction 
is slightly acid t o  a depth of about 26 inches and neutral below that  depth. These 
soi ls  are high i n  organic matter i n  the surface layer. 

Adel soi ls  are principally used for rangeland, but sane are used for dryland 
"tarne" pasture or raising small grains, woodland and grazable wodland. 

Hanson Series - Hanson soi ls  typically have a 10-inch dark gray noncalmreous 
loam, a dark grayish brmm or  dark bruwn calcareous l o a m  and nearly w h i t e  gravelly 
or stony loam. 

These soi ls  are fomd on alluvial and col lwia l  fans and on slopes below outcrops 
of l h s t o n e  and highly calcareous shales. Slope gradients range fran about s ix  t o  
40 percent. Hanson soi ls  formd in deep, very calcareous s e d k n t s  contain mre than 
60 percent coarse f r a ~ t s  of limestone ranging from fine pebbles to stones. 

Generally, these soi ls  are w e l l  drained; runoff is slow to medium, and 
pmeabi l i ty  is mderately slow. 

Hanscm soi ls  support native range grass crops, and sane of the less stony soi ls  
can be cultivated. 

The so i l  types around the lake have been mixed by glacial action, thus the soi ls  
do not occur h q e n e o u s l y ,  rather they occur in the form of so i l  ccenplexes. The 
tho  predcnninant s o i l  campleses are the Babb-Hanson q l e s  (189 CE) and the Adel-Babb 
ccmples (389 CE). General characteristics for these soi ls  are: 



Babb-Hansm - This ccmplex consists of soi ls  that  occupy uplands. Slopes range 
fran five to 30 percent. About 50 percent is Bahb soi ls ,  40 percent Hanson soils. 
The Babb so i l s  occuplr foot slopes and sides of ridges and hills. Hanson soi ls  occupy 
the ridges and hill tops. Included i n  mapping are about 10 percent Adel soils. 
They occllpi7 the well-drained males and basins. Also included are a few small lakes' 
and poorly drained males. S m a l l  areas with scattered groves of aspen are also 
included i n  mapping. Ba lk  and Hanson soi ls  have the profiles described as typical 
for their respective series. 

Surface runoff is medium, with w i n d  and water erosion hazards judged t o  be 
s l ight  to mderate. The soi ls  in  this ccanplex are suited for use as  rangeland. 

Adel-Babb - This q l e x  ccanprises so i l s  that  occupy hills and wales  i n  the uplands. 
Slopes range f m  five t o  30 percent. About 40 percent is Adel soils and about 40 
percent is Babb. Xiel soi ls  occuw the male positions and Babb soi ls  the plain and 
convex slopes of the hills. Included in mapping are about 10 percent Hanson so i l s  
and 10 percent poorly drained males and small ponds. The Adel soi ls  in this ccmplex 
have a profile similar to that  described as typical for the series. The Babb soi ls  
in th i s  ccanplex have a profile similar t o  that described as typical for the series 
except the substratun is l ight  clay loam. 

The s o i l  ccarrplex is considered to be a forest-grassland transition zone. Wt 
of the Adel and Babb so i l s  have aspen oover. P l a n t  l i f e  ranges frcan a rough fescue 
range to poorly drained wales and areas bordering small ponds which support grawths 
of sedges and willaws. 

Surface runoff is medium and the erosion hazard is slight for water t o  s l ight  
to &ate for wind. These so i l s  are suited for woodland and grazable modland. 
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