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The enclosed final environmental impact statement has been prepared for
the proposed Main Mall shopping center in Gallatin County. This impact
statement is submitted for your consideration. Comments and questions will be
accepted for 30 days after the date of this publication. If no communication occurs
during the time period it will be assumed the person or agency does not have any
comments. An extension, not to exceed 15 days, may be requested. All comments
should be sent to: Tom Ellerhoff, Environmental Sciences Division, Department
of Health & Environmental Sciences, Board of Health Building, Helena, MT, 59601.

Sincerely, MW’ D A. LA,L&--——&

Homer G. Wheeler, P.E. D.G. Willems, P.E., Chief
Ass't Admin.-Eng. Div. Water Quality Bureau
Department of Highways Department of Health and

Environmental Sciences
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MONTANA DEPARTMENT OF HIGHWAYS
AND
MONTANA DEPARTMENT OF HEALTH
AND
ENVIRONMENTAL SCIENCES

FINAL ENVIRONMENTAL IMPACT STATEMENT
MAIN MALL SHOPPING CENTER

Pursuant to the Montana Environmental Policy Act, Section 69-6504 (b) {3),
Administrative Rules of Montana 16-2.2 (2} - P2000 et. seq. and 18-2.2 (2) -
P210 et. seq., the following final environmental impact statement (EIS) was pre-
pared by the Montana Department of Health and Environmental Sciences (DHES) and
Department of Highways (DOH) concerning a traffic approach permit pursuant to
Department of Highways - Powers and Duties, Title 32, Chapter 24, RCM, 1947, and
administrative approval of the MAIN MALL SHOPPING CENTER, a proposed development

west of Bozeman, Montana, pursuant to the Public Water Supply Act, Title 69,
Chapter 49, RCM, 1947.

I. DESCRIPTION

Harry and Kathleen Daum propose to build the Main Mall Shopping Center just
west of the city limits, north of U.S. Highway 191 (Southern %, Southwestern .
Section 11, Township 2 South, Range 5 Fast (See attached Map #1). The 39.69
acres will include the main complex of stores, a store not attached to the mall
and parking (See attached Map #2).

IT. RECOMMENDATIONS

In the draft EIS the DHES and the DOH made the following recommendations:
DHES

The DHES recommended the Main Mall be granted approval after the
development corporation complies with the following conditions:

A. Approval by the DHES of plans and specifications for the proper
disposal of stormwater runoff.

B. Approval of a Form 310 permit for the alteration of the stream
running through the property.

DOH

Assuming some type of commercial/business interests will develop
the area, the negative effects on user and through traffic will

be minimized by proper planning for traffic, with few access points
to the public highway and common "off highway" parking.
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IIT. STATUS OF THE DHES CONDITIONS

A. Stormwater Runoff Plans

The developer has submitted a proposal to the DHES for the treatment
and flow of stormwater runoff.

The proposed system is designed to meet the following specifications:

1) It will be built to handle water from a five year storm of 30
minutes duration and with an intensity of 1.37 inches per hour,

2) the overflow structure will be designed to limit the overfiow of
five year storms of more than 110 minutes duration to 125 percent
or less of what the runoff would be without the development,

3) any overflow will receive at least 100 minutes of detention,

4) a manually operated oil skimmer with an underground storage tank
will be used to collect o0il and

5) the bottom of the pond will not be sealed.
B. Form 310 Permit

The Gallatin Conservation District conditionally approved the Form 310
Permit December 20, 1977. The conditions for the permit (Appendix A)
includes:

1) Approval of stormwater runoff plans by the DHES,

2) sediment pollution into the stream be held to a minimum during con-
struction and

3) a green belt be left along the stream or the stream channeled into
a culvert (if the stream is enclosed, an energy dissipater must be
used on the exit end of the culvert to prevent soil erosion).

IV. REFERENCED MATERIAL

The DHES and DOH reference all material in the draft EIS except for the
information dealing with air quality. The air quality section has been discussed
in greater detail.

V. AIR QUALITY
A. Introduction

The proposed shopping center's effect on air quality depends upon a
variety of factors. Some factors are uniform for the entire Bozeman area,
such as the existing air guality, the meteorology and topography.

1) EXISTING AIR QUALITY: The federal government has ambient air stan-
dards for six pollutants: carbon monoxide (CO), total suspended par-
ticulate (TSP), nitrogen oxides {(NOx), oxidants (Ox), hydrocarbons (HC)
and sulfur dioxide (S02). Only CO and TSP are likely to be a problem
in Bozeman as a result of the proposed shopping center. Bozeman's



2)

3)

4)
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population (18,670 people in 1970) is generally considered too smal]
to cause a problem with NOx, Ox and HC. Bozeman's degree of indus-
trial activity is considered too limited to cause a problem with S02.

Carbon Monoxide: It has been assumed that currently there are no
violations of CO ambient air quality standards. The lack of heavily
traveled arterial streets intersecting one another in a congested
ptace is the principle reason for this assumption. Furthermore,
there are no CO monitors operating in Bozeman. We may assume that
the peak background concentration of CO0 in Bozeman for an hour long
period is less than for a bigger city. A CO study in Billings used 3
parts per million (ppm}/1 hr. period. It is estimated that 2 ppm/hr.
is reasonable for Bozeman.

Total Suspended Particulate: The Hi-vol (high volume) monitor on the
campus of Montana State University has recorded a geometric mean of
approximately 28 micorgram {ug) cubic meter (m3) during three months
of operation (January-March of 1978). The area is relatively free of
motor vehicle traffic and industrial sources near the monitoring
site. Readings would be higher near locations of high particulate
emissions, such as frequently traveled roads.

METEOROLOGY: Air quality in Bozeman is influenced by its meteorology.
Bozeman's situation is similar to other cities in Montana experiencing
violations of federal ambient standards (Refer to Table 1)}:

a. Wind Speed: This factor determines to a large degree how much
dilution of pollutants will take place in a city's air shed.

b. Ambient Temperature: This factor affects the amount of €O emis-
sions from cars while they are idling and it extends the length of
the cold start operating conditions for cars. It will also affect
the emissions from sources for heating buildings.

c. Precipitation: This factor generally affects all fugitive dust
emissions, especially the particulate emissions from paved and
unpaved roads. Bozeman does receive more precipitation per year
than the other (Tisted in Table 1) cities.

TOPOGRAPHY: The topography is important because it can prevent polluted
air from being blown away or diluted. Mountain valieys have a tendency
to experience inversions which cause polluted air to become trapped in
the valleys. Bozeman, Butte and Missoula are in mountain valleys. The
bowl formed by mountains around Bozeman is larger than the bowl around
Butte or Missoula, but Bozeman is located at the eastern most end of
the Gallatin Valley. Pollutants created in that valley usually move
from west to east and accumulate against that eastern mountain border
if an inversion occurs. :

POPULATION: 1In 1970 the population within Bozeman's city limits was
only 63 percent of Missoula's city limits population. By the year 2000
the projected population for the city of Bozeman could be 69 percent
to 98 percent of Missoula's projected population. By the year 2000
Gallatin County {including Bozeman) may have a population of between



TABLE 1

COMPARISON OF BOZEMAN WITH QOTHER MONTANA TOWNS
THAT HAVE AMBIENT AIR QUALITY VIOLATIONS
{METEOROLOGY, TOPOGRAPHY, POPULATION, VIOLATIONS)

BOZEMAN BUTTE  GT. FALLS MISSOULA  BILLINGS

AVERAGE ANNUAL 9 8 13 7 12
WIND SPEED
AVERAGE ANNUAL 42°F. 38.4°F, 45°F, 43°F. 47°F,
TEMPERATURE
TOTAL PRECIPITATION 19" 12" 15" 13" 14"
NUMBER OF DAYS WITH 120 105 104 139 13
PRECIPITATION OVER
.01" EACH YEAR
POPULATION (1970)
CITY 18,670 23,368 60,091 29,497 61,581
COUNTY 32,505 41,981 81,804 58,263 87,367
PROJECTED POPULATION (2000)
CITY: (DCA) 32,864 27,044 69,201 47,538 118,530
(Blue Ribbon St. Nov.'77) (47,000) 0
COUNTY: (DCA) 55,394 48,148 94,773 100,076 180,968
(Blue Ribbon Study) (105,805)
VIOLATIONS

TSP none yes yes yes yes

co none none yes yes yes
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55 percent and 105 percent of Missoula County's projected population.
The fact Bozeman may grow as big as Missoula means that Bozeman may
have, in the relatively near future, the same type of TSP problem which
Missoula has now, particularly if the pattern of growth in Bozeman
continues to resemble the urban spraw] around Missoula.

5) VIOLATIONS: Please see Table 1 for the types of ambient air quality
violations occurring in the Montana towns comparable to Bozeman.

6) CONFORMITY WITH OTHER CONTROLS OR REGULATIONS:

a. State Implementation Plan: The current State Implementation Plan
does not have any specific provisions applicable to this proposed
shopping center.

b. The State of Montana Air Quality Rules (August 6, 1976)1 4o not
contain any provisions which are in conflict with the proposed
shopping center.

B. Effect on CO Concentrations at the Microscale (around the shopping center).

1) Based on the development plan the most congested intersection will be
where U.S. Highway 191 (U.S. 191) and College Street join the access
road to the proposed shopping center (Map #2).

a. 1980 Projections: The predicted "worst-case" concentrations for
CO were 10.6 ppm for a one hour period (the national ambient air
quality standard is 35 ppm) and 7.4 ppm for an eight -hour period
(the national ambient air quality standard is 9 ppm). Judging
from these predicted concentrations, it is unlikely violations of
CO standards will occur in 1980 at the most congested intersection
near the Main Mall (Appendix B).

1 a.) ARM 16-2.14 (1)-51420: INCENERATORS
Any stores in the proposed shopping center which would like to have incinerators
will have to get permits from the Department of Health and Environmental Sciences.

b.) ARM 16-2.14 (1) S1440: PARTICULATE MATTER, AIRBORNE

(1) No person shall cause or permit the handling or transporting or storage of
any material in a manner which allows or may allow controilable particulate matter
to become airborne.

(2) No person shall cause or permit a building or its appurtenances or a road,
or a driveway, or an open area to be constructed, used, repaired or demolished without
applying all such reasonable measures as may be required to prevent particulate matter
from becoming airborne, including, but not limited to, paving or frequent cleaning of
roads, driveways and parking lots, application of dust-free surfaces, application of
water, and the planting and maintenance of vegetative ground cover,

c.) ARM 16-2.14 (1) -S14040: AMBIENT AIR QUALITY STANDARDS

The proposed shopping center will be expected not to violate any federal or
state ambient air quality standards. If it appears that violations are likely to
occur or do occur, corrective measures will be required. Presently, the State is in
the process of defining exactly what its ambient air quality standards are.
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b. 2005 Projections: The predicted “worst-case" concentrations for
CO at the most conjested intersection near the proposed mall in
the year 2005 will be:

i) a one hour concentration of 21 ppm (federal standard - 35 ppm)
and
ii) an eight hour concentration of 13 ppm (federal standard - 9 ppm)
(Appendix C).
Although it appears eight hour concentrations will violate the fed-
eral standard, the actual prospect of this occurring appears uniike-
ly since the factors used in these calculations are based on 1975
Environmental Protection Agency (EPA) emission factors. By the
year 2005 the amount of emissions from the intersection will depend
on the effectiveness of the emission control devices. It seems
reasonable to assume that the automobile emission control devices
will be at least 44 percent more effective for controlling CO emis-
sions in 2005 than they were in 1975.

€. Suggestion: The impact of the shopping center intersection on the
air quality should be modeled approximately every five years. That
would enable relatively accurate average daily traffic (ADT) esti-
mates and emission factors to be used.

2) The Main Mall's Parking Lot

a. It is unlikely there will be any violation of the federal ambient
air quality standards in the parking lot in 1980. Projections in-
dicate that during the peak traffic-hour only 700 cars will be en-
tering and leaving the 32-acre parking lot.

b. In the year 2005 the ADT will be twice that which was estimated for
1980, thgrefore the CO concentration will be approximately twice
as high.> But CO emissions from moving vehicles will probably be
Tower due to better pollution control devices and more efficiently
built cars. Therefore, there should not be any violations of fed-
eral air standards in the parking lot.

C. Effect on TSP Concentrations at the Microscale.

1) It has been estimated that particulate emissions will amount to around
nine tons a year. This can be broken down to 8.5 tons a year from
automobile emissions and .57 tons a year from fugitive dust. It is
assumed that most of the particulate matter settiing on the parking
1ot and roads in the shopping center will be blown away, washed away
or ground up until it is small enough to be blown away. About six
percent of the loading (the amount of particulate that settles) on the
parking lot will eventually be suspended in the air due to the parking
lot design and the absence of any management plan for cleaning the
parking lot  (Appendix D).

2 14,000 ADT x % (only half of the year 2005 ADT is expected to occur by 1980)
x 1/10 of daily trips = 700 trips
peak hour peak hour

The peak hour traffic of 700 cars creates only 12 cars/minute moving around the
parking lot. Even if all 700 ADT occurred on one driving lane 10 meters in front
of a receptor (air monitoring device), the predicted hour maximum concentration of
CO is only 3.5 ppm (this assumes the capacity of the lanes in the shopping center
to be 1,320 vehicles, driving at 20 miles per hour (mph) with 80 feet between each
vehicle).

335 ppm/1 hour x 2 = 7 ppm/1 hour
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2) Using the estimate for the amount of particulate that settles on the
parking lot each year, it is possible to estimate the maximum congen-
tration of TSP in the ambient air at the shopping center--59 mu/m
(Appendix E).

It is possible the actual emissions from the proposed shopping center
will be over the estimated emission density that created violations
in locations comparable to this one.

3) Suggestions:

The following recommendations are actions that can be taken to reduce
or eliminate the amount of particulate in the parking lot.

a. Clean Roads and Parking Lots

i) Large debris should be removed to prevent it from being ground
into small particles and blown into the air or flushed into the
stormwater runoff.

ii) Small particles could be removed by either vacuum sweeping or
flushing. Flushing is more effective in terms of air quality,
but it puts a larger burden on water quality considerations,

b. Windscreens

Due to the difficulty of picking up small particles, a means for
preventing the small particies from becoming airborne could be used.
If the wind blowing across the parking lot is interrupted by wind-
screens such as trees, shrubs, walls or buildings, the emissions
into the air will be reduced. The windscreens could be located at
the boundary of the site and staggered across the parking lot. Such
landscaping would have additional benefits in terms of providing
shade, asthetics, and a clean air reserve for dituting pollutants.

A green strip or park along the existing perennial stream would be
effective in reducing TSP emissions.

c. Landscaping

Open areas of grass or shrubs would provide a means for absorbing
particulate matter before it was ground up or suspended.

d. Speed Limits

The particulate emissions will be reduced if vehicle speeds are
relatively low within the proposed shopping center.

e. Reduce the amount of paved parking spaces provided. There will be
2,129 parking spaces according to Dan Altimore of William Fiedler
Associates, Spokane, Washington.

Using two different methods for determining parking spaces (Appendix F)
it appears the planned estimate has from 113 to 460 more spaces than

is necessary. It's possible the excess spaces could be replaced with
screens, structures or landscape conducive to maintaining air quality.



-10-

Effect on CO Concentrations at the Scale of the Entire Bozeman Communi ty

The direct emissions from the proposed shopping center will have a small
effect upon the CO background concentrations in the entire Bozeman area.
This is because the CO emissions occurring at the proposed shopping center
and on the highway in front of the shopping center will be dispersed into
such a large area.

However, the indirect effect of the proposed shopping center on the Bozeman
area's CO concentration will be detrimental to some degree. The proposed
shopping center is located away from the demographic center of Bozeman and
will require its customers (who will be coming from all over Bozeman) to
make longer vehicle trips under more congested traffic conditions. When

a vehicle travels farther additional energy is required and more CO emis-
sions are created, all other things being held constant. The worse the
traffic congestion, the more CO emissions will occur. Basically, the pro-
posed shopping center will mean people will have to travel farther to satis-
fy their needs and wants. This increase in travel will raise the background
concentration (minimun level) of CO in Bozeman.

Effect on TSP Concentrations at the Scale of the Entire Bozeman Community

The direct effect of the proposed Main Mall on TSP levels in Bozeman will

be very slight. It is unlikely the proposed shopping center could cause
violations of ambient air quality standards away from its immediate surroundings.
However, the emissions from the proposed shopping center will contribute
slightly to the general background concentration in Bozeman. The proposed
shopping center will increase the total vehicle miles traveled in Bozeman

and concurrently increase TSP:

1) The emissions from paved roads will increase as the vehicle miles
traveled (VMT) increases,

2) the emissions from unpaved roads will increase since a sprawling
community will not be able to afford to pave as many of the outlying
or low density development roads,

3) the emissions from the vehicles themselves will increase because the
vehicles will be driven farther each year.

To mitigate the negative impact of increased travel on a community's air
quality it is desirable to develop patterns of land use that reduces the
amount of driving to satisfy people's needs and wishes. Usually such a
pattern would either integrate different land uses that are compatible
with each other or facilitate some degree of mass transit that would link
pedestrian-oriented activity centers. Any pattern of land use planning
should include a consideration of the cumulative impact on air quality
due to individual land use changes.
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VII. FINAL RECOMMENDATIONS

The final recommendations by the DHES and DOH are the same as those
stated in the draft EIS (Refer to II. Recommendations, page 1).
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APPENDICES



December 20, 1977

Mr. H. A. Bolinger

Attorney at Law
136 East Main
Box 1047

Bozeman, MT 59715

Dear Mr. Bolinger

SUBJECT: SENATE BILL 310 APPLICATION SUBMITTED FOR HARRY AND

-75-
APPENDIX A

GALLATIN CONSERVATION DISTRICT
P. 0. Box 1017
Bozeman, MT 59715
587-5271 EXT. 4278

KATHLEEN DAUM

Your request for a 310 permit for the Main Mall shopping center is
granted subject to the following conditions:

1) Plans for removal of grease and sludge from the parking lot
areapproved by the State of Montana Department of Health and

Environmental Sciences.

2) Sediment pollution into the stream is to be held to a minimum

during periods of construction.

3) A green belt area may be left for the stream area or the stream

may be covered with a culvert.
culvert an energy dissipater must be used on the exit end of
culvert so as to prevent soil erosion in the stream channel.

If you have any questions regarding the above provisions, please

contact the Gallatin Conservation District.

Sincerely
/T (07(,

Bonnie Cox
Distriet Clerk

Gallatin Conservation District

cc Ron Marcoux, Department of Fish and Game

If the stream is enclosed in a

the

R
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APPENDIX B

The predicted concentrations were derived in the following manner:

A. SHOPPING CENTER ADT = % of 14000 Average Daily Traffic (ADT) projected
for year 2000. It was assumed that half of the expected ADT for the pro-
posed shopping center would occur by 1980, because the shopping center would
not operate for long if it did not have half of its expected consumers shop-
ping there shortly after it opened.

B. INTERSECTION CONFIGURATION: It was assumed that U.S. Highway 191 would
still be only two lanes wide, College Street would still be only two lanes
wide, and the number of lanes at the intersection into the shopping center
would be either two or four (it doesn't affect the predicted concentrations}).
C. ADT FOR EACH LEG OF INTERSECTION: The ADT for the intersecting legs was
calculated by assuming the growth of traffic through the intersection over

time would be linear (from 1977 to 2005). The 1977 ADT for the three legs

was the following:

West South East

1977 ADT 7602 1711 6384
Additional ADT for 3 years 1110 113 1041

Total ADT in 1980 8712 1824 7425
1980 - 1977 = K year _ . .
2005 - 1977 = 28 years 11% of the difference

between 1977 and 2005
is estimated to have
occurred by 1980

LEGS OF INTERSECTION
West South East

Projections for 2005

without the mall 17,690 2740 15,848
ADT for 1977 7,602 1711 6,384
Difference 10,088 1029 9,464
Rate of change in 3 yrs 11% 11% 11%

Additional ADT for 3 yrs 1,110 113 1,041
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The ADT increase in 1980 is attributable solely to the proposed shopping
center, and is assumed to be half of its peak amount. The Montana Department
of Highways (DOH) projected an ADT of 6520 in the year 2005 at the intersec-
tion of College Street, the mall and U.S. 191. Half of that is 3260 ADT.
That 3260 ADT may be assigned to the three legs based upon DOH estimates as
to where customers will come from; 35 percent from the west, 35 percent
from the south and 30 percent from the east in the year 2005. This can be
averaged to approximately 1/3 for each of the three legs.
ADT FOR 1980 WITH PROPOSED SHOPPING CENTER

LEGS OF INTERSECTION

West South East

1980 ADT without proposed

shopping center 8712 1824 TAPE
1/3 of shopping center's

draw for 1980 (3260) 1087 1087 1087
ADT for 1980 with pro- 9799 2911 —

posed shopping center

D. GREEN TIME TO SIGNAL CYCLE RATIO: It is assumed the intersection will
have traffic lights installed by 1980. The percent of time the intersection
signal is green for each direction of travel affects the intersection's ca-
pacity to move cars through it. The intersection capacity affects the level
of emissions from the intersection. It was estimated that the east-west
direction will get 50 percent of the green time, the north-south direction

30 percent of the green time, and the pedestrians and wasted time will amount
to 20 percent of the total time cycle.

E. DETERMINATION OF PROBABLE MAXIMUM CO CONCENTRATION AT INTERSECTION: The

EPA document Guideline for Air Quality Maintenance Planning and Analysis,

Volume #9: Evaluating Indirect Sources (January, 1975) presents a relatively

simple methodology for determining whether an indirect CO source like an in-

tersection or parking lot has the likelihood of creating violations. This
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EPA methodology estimates the maximum emission concentration possible, If the
estimate for the indirect source comes close to a violation, either more detailed
modeling should be done or the design of the indireét sources should be modified
to eliminate the possible violation. The variables that are required in this EPA
methodology are contained in Table # A, (Refer to Table #A)

A receptor was estimated to be 10 meters (m.) from the intersection on the north-
east side; another receptor was estimated to be 10 m. from the intersection on the
northwest side of the intersection. The distance is measured from the edge of

the traffic lane and is perpendicular to the traffic lane.

A diagram of the intersection for 1980 is as follows:

INTERSECTION FOR 1980

Shopping Center
3260 ADT

1

Receptor #2 l 10 m.°

T
l[ 10 m.

10 m.

Receptor #1

— = U.S, 191 East
8512 ADT

U.S. 191 West
9795 ADT

i awems e i

2911 ADT
College Street

—
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CO CONCENTRATION AT INTERSECTION IN YEAR 1980

TABLE A

RELATION
OF GREEN VEH. RECEPTOR'S
TRAFFIC ADT PEAK TIME/ SPEED DISTANCE FACTOR CONC. AT
IN LANE LANE PER VEH.PER CYCLE AT MID- FROM EDGE FOR DISTANCE
TO SIGNAL  DISCR. ADT LANE HOUR TIME BLOCK PPM OF LANE DISTANCE (ppm)
Upstream eastside 8512 4256 426 .5 NA 8 10 m. 1.0 8.
to west
Downstream eastside 8512 4256 426 (1.0) 30 2 14 m. .9 1.8
to east
TOTAL 9.8 ppm
Downstream northside 3260 1630 163 {1.0) 20 L5 10 m. 1.0 1.5
going N.
Upstrean northside 3260 1630 163 L NA 4.5 14 m, <9 4.
going S.
TOTAL 5.5 ppm
Downstream westside 9799 4899 490 (1.0) 35 2.5 10 m. 1.0 2:5
to west
Upstream westside 9799 4899 490 +5 NA 8.5 14 m. .9 747
to east
TOTAL 16.2 ppm
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As can be seen from Table A, the maximum one hour concentration is 10.2 ppm.
The federal standard is 35 ppm. The one hour reading can be converted into
an eight hour estimate by using a conversion factor of ".6" which was rec-
ommended in the EPA volume mentioned before.

Maximum predicted 8 hour concentration = (maximum one hour concentration)

x (.6) = (10.2 ppm + 2 ppm (background)) x (.6) = 7.3 ppm/8 hours.

The federal standard for an eight hour period is 9 ppm.
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APPENDIX ¢

2005 PROJECTIOQNS
The configuration of the intersection (ADT per lane, directions in each

lane, ratic of green time to signal cycle time).

SHOPPING CENTER
6520 ADT

o

0j1.0

‘I'L T Tt-.S 4385 ADT

¢ .4 4385 ADT U.S. 191

&
4
I

3659 ADT 1.
U.S. 191 3659 ADT 1.

i) b

oo

(West) 3659 ADT .16 v .16 1385 ADT _ (East)
18295 3659 ADT___.4__—% 103385 ADT 16926
ADT 3659 ADT .8 jﬂj’ 1 9t .0 3385 ADT ADT
1.0 |1.0 |.12 .8
5l 5]l B8]858
- <t <, =t
[#)] [=)] [#)] o
el O O O
[+3] h [#7] O
™ — L] —
7877 ADT

COLLEGE STREET
Pedestrian and caution time comprises .20 of the signal cycle
Signal cycle time - 90 seconds
800 vehicles per hour capacity on route 191
300 vehicles per hour capacity on enter/exit to shopping center
number of lanes: U.S. 191 (5 lanes); College Street (4 lanes); shopping

center (4 lanes).



-39~

g. green time to signal cycle ratio

.4 = major movement (east-west)
.16 = left turns from east and west
.12 = left turn and through from north
.12 = left turn and through from south
.2 = pedestrian and caution time
1.00

From Table A it can be seen that the worst one hour concentration predicted is

19.9 ppm. The standard is 35 ppm. A conversion factor of .6 can be used to

estimate the 8 hour concentration. (19.9 ppm +2 (background}) x .6 = 13 ppm/8 hours.

The predicted concentration is 13 ppm/8 hours; the standard is 9 ppm/8 hour period.

—
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TABLE A

CO CONCENTRATION AT INTERSECTION IN YEAR 2005

RELATICN

OF GREEN VEH. RECEPTOR'S

TRAFFIC ADT PEAK TIME/ SPEED DISTANCE FACTOR CONC. AT
IN LANE LANE PER VEH.PER CYCLE AT MID- "FROM EDGE FOR DISTANCE
TO SIGNAL  DISCR. ADT LANE HOUR TIME BLOCK PPM OF LANE DISTANCE (ppm)
Upstream eastside 16926 4385 439 .8 NA 350 10 m. T .0 3.5

{r. turn) going W.

Upstream eastside 16926 4385 439 | NA 10. 14 m. 9 9.
{through) going W.

Upstream eastside 16926 1385 139 .16 NA 7 18 m. Bl 4.9

{1. turn) going W.

Downstream eastside 16926 3385 339 (1.0} 30 2 22 m. .65 1.3
{inside) going E.

Downstream eastside 16926 3385 339 (1.0) 30 2 26 m, .6 1.2
(outside) going E. .

TOTAL

19.9ppm/1 hour
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APPENDIX D

ESTIMATE OF PARTICULATE EMISSIONS = 9 TONS/YEAR
1. Total automobile related emissions: 8.5 tons/year

Tailpipe, tire and brake emissions = .59 grams/vehicle miles traveled

(VMT) (See Reference #1)

Reentrained dirt TOTAL _ 5.44 gr./VMT (See Reference #2)
6.03 gr./VMT

365 days x 14000 ADT x_1 round trip x .5 miles x 6.03 gr. =
year 2 ADT's Roundtrip VYMT

7,703,325 grams/year x 1 1b. x 1 ton = 8.49 tons/year
453.59 gr. 2,000 1b.

2. Fugitive dust emissions = .57 tons/year
The emissions from the parking lot area can be no more than the amount
of particulate matter deposited on the parking lot and the emissions must be
under 40 microns in size (1 micron = 1 millionth of a meter) to become suspended
in the air and to be measured by Hi-vol samplers.

19320 1b/curb mile/year x 1 curb mile x 6%* x 1 ton/2000 1b. = .57 ton/yr
proposed shopping center

a. Justification for saying that 19320 1b/curb mile/year is an acceptable
figure for the deposition rate in the parking lot.

1) a curb mile is considered as the area between both curbs for a
mile of road.

2) The following derivation was used to get an estimate of the
deposition of particulate matter on the parking lot and roads
within the parking lot. (See Reference #3)

Mud from carryout

100 1b/curb mile/day x 120 days with precip. = 12000 1b/curb mile/yr
year

Ice control compounds (sandysalt)
20 1b/curb mile/day x 36 days with snowfall = 700 1b/curb mile/yr
year

*{percent of matter on road less than 40 microns)
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Dustfall
10 Th/curb mile/day x 365 days = 3650 1bs/curb mile/yr
year

Pavement wear and decomposition
10 1b/curb mile/day x 365 days = 3650 1bs/curb mile/yr
year

Erosion (runoff and blowing)

20 Tb/curb mile/day x 150 days with precip. = 3000 Tbs/curb mile/yr
or high wind
year

TOTAL = 23000 1bs/curb mile/yr

b. Justification for saying that 6 percent of the material in the
parking lot will become airborne:

One needs to know what percent or amount of the material deposited on a
paved parking lot is small enough to become airborne and to be measured by a
hi-vol sampler. We will use the figure of 40 ug(microns) as the cut-off level
since Hi-vol samplers don't measure particles bigger than that.

1) The draft EIS for this proposed shopping center said "Dry wells
or catch basins have been shown to be ineffective for small particulates (less
than 43 microns) which make up a significant amount of the pollution load."
(Sertor, et. al. March 1974). This study indicated that 6 percent of the
Toading on the roads was less than 43 microns.

2) A detailed study of road dust in Seattle revealed that "a dusty
road which had no curbs and received no cleaning had an emission of 0.83 lbs
per vehicle mile, with 0.17 1bs. per vehicle miles under 10 microns." The

emissions under 10 microns make up 20 percent of the total emissions. (.17 = 20%)

.83
(See Reference #4)

Of the two above figures, 6 percent seems the more appropriate in our analysis.
It is expected that not all of the small particles (under 40 microns) in the

parking lot will become airborne if there is some other place for them to go.
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There are other places such particulates could go:

1. Street cleaning: No provision for cleaning the parking lot was men-
tioned in the Draft £IS. Even if it were cleaned, it is doubtful how useful
such a process would be in picking up the small particles.

2. Street flushing: This is considered the most effective way of reducing
emissions of small particulate from a paved roadway. However, no provisions
for street flushing were made in the draft EIS.

3. Landscaped areas: There are no provisions for grass or shrubbery or
even rock gardens within the boundary of the shopping center. If landscaping
were used, particulate matter moving across the parking lot would be absorbed
by the trees, shrubs, etc. Without landscaped areas, the debris will remain
in the parking lot until it is picked up or blown away.

4. Runoff into storm drains: The amount of particulate carried into the
storm drain will reduce the amount of particulate which becomes airborne.

An estimate has been made that rainfall runoff will carry away 50 percent of
the particles on the parking lot if the rainfall is between .1 and .5 inches.
We may therefore reduce the amount of matter left on the parking lot by 16

percent. (50% efficiency x 120 days with rainfall above .1" - .16
of rainfall 365 days/year

23000 1b/curb mile/year x (1-.16) = 19320 1b/c-mile/year
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APPENDIX E

CONCENTRATION OF TSP

A rough estimate of the emission density necessary to have violations of

the 75ug/m3 particulate is 200 tons/square mile. See page 4-11, Characteriza-

tion of Particulate Sources Influencing Monitoring Sites in Region VYIII Non-

Attainment Area,

prepared by PEDCo-Environmental Specialists, Inc., Cincinnati,

Ghio, for EPA, June, 1976. For the proposed shopping center to be over this

density of emissions it would have to create emissions of 11% tons/year from

its 37 acres. This figure is derived from the following proportions:

200 tons _ 11% tons
640 acres 37 acres
Estimated TSP Concentration = 75 ug/m3
9 tons/37 acres/year 11% tons/37 acres/year

Estimated TSP concentration = 59 ug/m3. It is possible that the actual

emissions from the proposed shopping center will be over the estimated emission

density that would create violations in a location comparable to the ones used

to develop the 200 tons/square mile rule of thumb.
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APPENDIX F
PARKING SPACES

According to the following assumption and analysis:

14000 ADT

7000 Round trips to shopping center (only 5 percent of the round trips drop off
passengers)

6650 cars/day requiring parking = (7000 x .95)

1/15 of the trips being employees who need parking

443 parking spaces must be set aside for employees
6207 customer trips/day = {6650-443)

621 = 1/10 of the customers trips during the peak hour

476 = (6207-621) = 1/12 of the customer trips during the remaining 11 business
hours

If customer cars park one hour (avg) 621 peak hour
476 next hour

443 employees

1540 cars requiring parking spaces
If customer cars park two hours {(avg) 621 peak hours

476 next hour

476 third hour

443 employees

2016 cars requiring parking spaces
If customer cars park three hours {avg) 621 peak hour

476 next hour

476 third hour

476 fourth hour

443 employees

2492 cars requiring parking spaces
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The highest 1ikely average length for a customer to stay is two hours.
In that case 2016 parking spaces would be required. An alternative way of
determining parking space requirements is to provide five parking spaces for
each 1,000 square feet of gross leasable floor space.

260,819 sq. ft. gross leasable floor space x 5 parking spaces = 1300 parking spaces
1000 sq. ft.

If plans for expansion are included,

333,819 sq ft x 5 parking spaces = 1669 parking spaces
1000 sq ft

Therefore, the proposed shopping center appears to have a surplus of either

113 parking spaces (2129 - 2016) or 460 parking spaces (2129 - 1669).
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