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PART |

BASIS OF DESIGN

1.01 GENERAL:

The quantity and quality of sanitary sewage collected and
treated must be determined for proper design of the collection and
treatment facilities. The development proposed at Big Sky provides
a somewhat different situation in determining basis of design than a
normal community due to the recreational type activity.

Similar recreational developments in Western United States, as
well as planners and engineers in this field, were contacted for in-
formation in determining criteria for basis of design. Also, a report
entitled '"Basic Waste Characteristics At Winter Recreation Areas'' pub-
lished by the Northwest Regional Office of the Federal Water Quality
Administration, was most helpful.

The basis of design of a sewer system must also consider the
period of time for which it is to be designed. While it is good prac-
tice to design for future needs, consideration has to be given to the
expected rate of development and the economics involved in providing
for future needs.

Sewer pipe lines such as collection laterals, interceptors and
outfall lines are usually designed for ultimate development. Sewage
treatment plants, pump stations, and other mechanical installations,
are designed for a somewhat lesser period with provisions for expand-

ing to ultimate capacity at a future date. It has been suggested by



the planning group that the treatment facilities for the Big Sky pro-
ject be initially designed and constructed for projected development

about midway between the ''First Phase'' and Ultimate Programs.

1.02 POPULATION:

The following population figures for First Phase and Ultimate
development are summarized from data furnished by David Jay Flood ¢
Associates. Population figures under the column entitled ''Design"
are an approximate average of First Phase and Ultimate figures and
will be used as a basis of design for initial treatment plant construc-

tion.
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o TABLE | - POPULATION
MOUNTAIN VILLAGE.
- Winter Population-Max. Day
@ Full Occupancy
- Ultimate First Phase Design
Residents
- Hotels (2 capita per room) 1,000 200 600
- Condominiums (4 capita per unit) 2,400 800 1,600
Houses (5 capita per unit) 750 250 500
Employees 450 200 325
e TOTAL 5,300 1,450 3,025 .
Non-Residents
e, Skiers (weekend day) 750 250 500
Employees 630 190 ho
TOTAL 1,380 LLo 910
- Summer Population - Max. Day
Occupancy Predicted
e} Ultimate First Phase Design
Residents
o Hotels 900 200 550
Condominiums 150 100 125
Houses 75 25 50
Employees 340 125 235
™ TOTAL 1,465 150 360
Non-Residents
™ Convention Center 100 100 100
Employees 125 45 : 85
TOTAL 22 T45 185
i
MEADOW VILLAGE. :
Winter Population - Max. Day
w1 ) Occupancy Predicted
Ultimate First Phase Design
L
Residents
Condominiums 400 120 260
Fl Houses 1,600 50 825
Misc. Commercial 135 15 75
' TOTAL 2,135 185 T,160
Non-Residents A
Miscellaneous 10 0 fo




MEADOW VILLAGE - Continued

Summer Population - Max. Day
@ Full Occupancy

Ultimate First Phase Design
Residents
Condominiums 1,200 240 720
Houses 1,800 250 1,025
Misc. & Commercial ___50 35 kg
TOTAL 3,050 525 1,790
Non-Residents
Guests & Golfers 100 50 75
Commercial 150 _50 100
TOTAL 250 100 175

1.03 QUANTITY OF SEWAGE:

Actual sewage flows will be slightly less than the water con-
sumption of a community or development, not including irrigation. A
consumptive loss of 20 percent is commonly used.

A survey of several recreational areas in Western United States
similar to Big Sky indicated a wide variety of average per capita water
and sewage flows. The best source of information on water and sewage
flows is contained in a study and report prepared by B. David Clark of
the Federal Water Quality Administration entitled '"Basic Waste Charac-
teristics At Winter Recreation Areas''. This report is a result of
studies conducted at Crystal Mountain, Timberline Lodge and Bachelor
Butte resorts in the States of Washington and Oregon.

Using data from the above report and a consumptive loss of 20

percent, the following per capita sewage contributions were established:



Overnight Residents, including hotels, condominiums,
houses and employees =--=--=-----c-ccmccmcccc e 60 gpcd
Day visitors, skiers and non-resident employees----=---- 10 gped
(gpcd = gallons per capita per day)
The above per capita contributions include allowances for meals
and other miscellaneous uses. These figures correspond very closely

to the design criteria suggested by Webster-Martin Engineers as follows:

Condominiums - - - - - 50 gpcd

Day Skiers - = - - - - 6 gpcd

Restaurants - - - - -- 3 gallons per meal served.
Following in Table Il is a tabulation of estimated daily sewage

flows using population projections presented in Table | and the above
contributions of 60 gpcd for residents and 10 gpcd for non-resident

visitors, skiers and employees.






