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PROPOSED CONSOLIDATED SPACE OPERATIONS CENTER (CSOC)
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Office of the Secretary of Air Force
Pentagon

Washington, D.C. 20330

Phone: (202) 697-0800

Designation:
Draft Environmental Impact Statement

ABSTRACT

f}he proposed Consolidated Space Operations Center (CSOC) is
a ground control center that inciudes a compliex of buildings
and an antenna field. Operation of the CSOC will require a
combined military and civilian labor force of about 2000 per-
sons; when dependents are considered the CSOC population could
total approximately 6,100 persons. The environmental impacts
associated with construction and operation of the CSOC at
three candidate locations (Peterson Air Force Base/Colorado
Springs, Colorado; Kirtland Air Force Base/Albuquerque, New
Mexico; Malmstrom Air Force Base/Great Fails, Montana) have
been assessed and are the subject of this documenF;J

Comments must be mailed within 45 days from date on which
Notice of Filing appears in the Federal Register.
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SUMMARY

The proposed Consolidated Space Operations Center (CSOC) is a ground
control center that includes a complex of buildings and an antenna field. Ini-
tially five antennas would be installed with provisions for additional antennas
as yet not identified. Operation of the CSOC would require a combined military
and civilian labor force of about 2000 persons. Wnen dependents are considered,
the CSOC population could total approximately 6,100 persons.

The environmental impacts associated with construction and operation
o7 the CSOC at three candidate locations (Peterson AFB/Colorado Springs; Kirt-
tand AFB/Albuguerque; and Malmstrom AFB/Great Falls) are presented in this docu-
ment. Since the numper of personneil available from the local area are indeter-
minate at this time, a conservative assumption is used wherein all of the CSOC
employees would be new to each of the locations considered. Under this assump-
tion, the 'maximum' potential impacts are identified.

“avironmental Impacts of the CSOC Project

Tre environmental impacts that are expected to occur with the con-
scruction and operation of the CSOC at each of the three candidate locations
are not considered to be of significant magnitude. There are essentially four
areas of concern that would be affected to varying degrees at each of the three
candidate locations. They are:

o Air Quality: The CSOC project traffic would add to the degra-
dation of air quality at all three locations.
However, the percentage increase in yearly emis-
sions is below 2% in Great Falls and under .5% in
Colorado Springs and Albuquerque.

¢ Traffic: €SOC project traffic would add to the existing con-
gestion at base entry gates and on local roads and
bese interior roads, particularly during rush hour.
Because of the singular access road te the Colorado
Springs CSOC site, project traffic would be concen-
trated on a single rural highway. This impact could
be mitigated with car/van pooling and staggered work
hours.




o Electromagnetic Radiation: £iectromagnetic radiation from the
CSOC antennas is not anticipated to be hazardous
to occupational personnel at ground level. Electro-
explosive devices carried on aircraft could be acti-
vated, however. Ffor this reason aircraft should be
restricted inside a 1000-foot radius of the antenna
field. Under normal conditions there are no air-
craft flying in the immediate vicinity of the CSOC
site at either Colorado Springs or Albuquerque.
At Malmstrom AFB considerable filight activity occurs
in close proximity to the CSOC site due to the nearby
runway.

o Public Schools: Public school enrolliment has declined over the
past few years at each of the three Tocations. The
€SOC project could, depending on the number of new
families moving into the area, require the re-open-
ing of school facilities (classrooms) that have been
closed during the past few years. In the Great Falls
location, it may be necessary to re-open an entire
school in the event the majority of the CSOC employ-
ees were new to the Great Fails area. Construction

of new Tacilities would not be required as a result
of CSOC.

In addition to the above impacts which are common to varying degrees at
all three candidate locations, there are several considerations that are unique to
one or two of the candidate sites. These are:

¢ Growth Inducement: The CSOC location 10 miles east of the urban-
ized area of Colorado Springs could encourage commer-
cial development along Highway 94. Such development
would be outside the areas of current growth patterns.

o Visual Intrusion: Both the Colorado Springs and Great Falls sites
are such that portions of the CSOC would be visible
from adjoining public roads, highways and scattered
homes. This impact could be positive or negative de-
pending on one's personal preferences, but would tend
to be considered as an adverse impact by those who live
in the immediate area.

Mitigation Measures

Mitigation measures that will be incorporated in the CSOC to alleviate
adverse impacts are as follows:
e Staggered work hours to minimize local traffic congestion
e Car and van pooling will be encouraged to reduce air pollu-
tion, traffic congestion and gasoline consumption.
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e Landscaping will be used to minimize visual obtrusion of
the CSOC

¢ Field survey measurements will be conducted after antenna
installation to identify specific areas, if any, where pro-

hibited or restricted access is required due to electromag-
netic radiation.

o Air traffic will be restricted within a 1000-foot radius of

the antenna field to avoid accidental activation of electro-
explosive devices.

Long-Term Benefits of the CSOC Project

The CSOC project would generate a positive infiuence on the local econo-
my at each of the three candidate locations. In each area local businesses would
pe stimulated and unemployment wouid probably tend to decrease. The public schooi
districts would benefit from the added federal funds generated by students of the
CSOC employees.

From a national standpoint, the CSOC would enhance the national defense
posture of the United States through its ability to protect national security data,
respond to national defense priorities, and retain mission authority over military
Space Shuttle missions.

Conclusion

CSOC would not cause a significant adverse environmental impact at
any of the candidate locations. There appear to be some minor environmental
impacts, which vary by type depenaing on the particular location concerned.
These minor impacts appear evenly distributed among the alternative locations
being considered.
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PREFACE

This document has been prepared in accordance with the
Council on Environmental Quality Regulations, 40 CFR,
Part 1500, and Department of Defense Directive 6050.1.

A 'scoping process' was incorporated to identify the
potential areas of environmental impact that needed

to be addressed in the Environmental Impact Statement.
To involve the public in the scoping process, public
meetings were held in Great Falls, Montana on 7 Feb-
ruary 1980; in Colorado Springs, Colorado on 11 Febru-
ary 1980; and in Albuquerque, New Mexico on 13 February
1980.

This document addresses the environmental issues that
were identified through the scoping process as being
potential adverse impacts. To a limited extent other
areas of concern are discussed in this document (such
as climate, geology, soils, etc.) in order to provide
a basis for judging which environmental attributes
could be potentially impacted.

This document was prepared by a private consulting firm
under the supervision of the Air Force Space Division,
Frank Meyers - Project Manager, Raphael Roig - Chairper-
son of the Space Division Environmental Protection Com-
mittee, and Colonel John D. Pearman - Director of Civil
Engineering.
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1. PURPQOSE AND NEED FOR ACTION

Currently the Department of the Air Force provides command and
control to orbiting spacecraft through the Satellite Control Facility (SCF).
The SCF is a worldwide network of seven remote tracking sites and a Satel-
lite Test Center (STC) at Sunnyvale, California. The STC is a single critical
control element and vulnerable to possible natural catastrophe or hostile acts.
In addition, the SCF workload has increased 125% in the last two years. By
1985 the center will have to support some 65 satellites; at the preser. time
the center supports 40 orbiting satellites. A second facility termed the
Satellite Operations Center (SOC) is needed to share the increasing workload
and to eliminate dependence on the single control element at Sunnyvale.

In February 1979 the Office of Management and Budget requested
the Department of Defense (DOD) and the National Aeronautics and Space Admin-
istration (NASA) to evaluate whether a joint mission control center or separ-
ate DOD and NASA facilities should be used to meet post-1985 Space Shuttle
mission requirements. The result of this evaluation was a recommendation
to establish a separate DOD facility that would provide a higher degree of
security for military Space Shuttle missions. This facility is henceforth
called the Shuttle Operations and Planning Center (or SOPC).

The two mission elements of satellite control (i.e., SOC) and
Space Shuttle operations (i.e., SOPC) would be combined for management, oper-
ational and economic efficiencies into the Consolidated Space Operations Cen-
ter {(CSOC). The satellite controi element of CSOC will perform communications,
command and control service functions for orbiting spacecraft. The Shuttle
element will conduct Department of Defense Shuttle flight planning, readiness,
and control functions. In this capacity it will provide direct mission author-
ity over DOD Shuttle missions; respond to national priorities; and protect
national security data.

I-1
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II. ALTERNATIVES INCLUDING THE PROPOSED ACTION

I1.A Description of Proposed Action and Alternatives

The Department of the Air Force proposes to jocate the Consolidated
Space Operations Center (CSOC) in the Peterson Air Force Base/Colorado Springs
area.

The Peterson Air Force Base/Colorado Springs area was selected as
the prime candidate because of its unique operational advantages which accrue
from its proximity to related activities, namely the Space Defense Operations
Zenter (SPADOC) of the North American Air Defense Command at the United States
Air force Cheyenne Mountain Complex. Proximate location of CSOC and SPADOC
weculd provice a foundation for significant, long-term operational efficiencies

stemming from convenient face-to-face planning as well as shared support tasks.

in tnis regard, SPADOC will be able to provide the CSOC with a 1ink into the
existing space surveiilance and warning structure. The proximate siting of
these two functions also offers flexibility tc accommodate future, unfolding
defense missions in space.

The CSOC will reguire a new technical facility totalling about
370,900 squa-e feet plus 100,000 square feet of support facilities. An
artist's rendering of a typical CSOC facility is presented in Figure 1; vari-
auions of this design layout are employed at each of the candidate locations
‘v accommodate local topography and existing facilities. Construction of
cSul is currently planned to begin during Fiscal Year 1982 on one of twa pos-
<ibTe sites in tne Colorado Springs, Colorado area.

When fully operational in mid-calendar year 1985, the CSOC would
¢72707 asproximately 300 Air Force miiitary personnel, 100 Department of the
Air rorce civilian personnel, and approximately 1400 contractor personnel.
Jperational manpower for CSOC would be phased over a three-year period begin-
ring in Siscal Year 1983, as indicated in Table 1 below. The accompanying
nase support requirement {for such services as personnel, accounting, civil
argineering, etc.) would cause an additional manpower increase of about 120
sersons.

Table 1
CSOC Personnel Phase-In

Fiscal Year

Personnel Category r¥ 1983 | 1984 j 1985 Total ;
Military: Officers l 27 25 | 72 128
Airmen | 5) 55 84 190
Total Military i 78 84 156 318
. Civii Service i R 28 72 m
Contractors 19 337 957 1413
| Base Support | 16 34 71 121
) TOTAL PERSONNEL | 224 | 483 ! 1256 1963
f : | | |
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For purposes of determining population-related impacts, the total
number of CSOC employees was assumed to be about 2000. Using a factor of 3.2
persons per household, the CSOC-generated population was therefore 6,100 addi-
tional people at each of the three candidate locations.

The three locations, Peterson AFB/Colorade Springs, Kirtland AFB/
Albuquerqgue, and Malmstrom AFB/Great Falls, were considered as candidate CSOC
sites and all meet the basic geographic, technical, support and resource siting
criteria. The Colorado Springs location is preferred because of its unique
operational advantages. Specifically considered were the effects resulting
from geographical proximity of the CSOC with the Space Defense Operations Cen-
ter (SPADOC). However, Kirtland and Malmstrom AFBs are al1so evaluated as Ait-
ernates 1 and 2 respectively. At Malmstrom, CSOC could be sited on base at
either of two locations labeled Opticns A and B.

PO,

il.8 The Environmental Consequences of the Proposed Action and Alternatives

The environmental conseguences associated with the preferred and alt-
ernate ‘ocations for the CSOC facility are comparatively presented in Table 2,
wrnich 1ists the impacts by attribute and location. Mitigation measures that
are recommended for minimizing the impacts are contained in the following sec-
tion of this document (see Section II.C).

Table 2
Surmary of Environmentai and Socioeconomic Impacts

at
Preferred and Alternate Locations

. Environmental/Socio- | . __ !
» . . Eradeeniilihe i
" economic Attribute ! Location | al Consequences
3 - T
l AIR GUALITY | Colorado Springs @ Motor vehicle emissions could in-
: | ! crease air pollutants in region
; J I by .2%.
ATbuque rque Motor vehicle emissions could in- |

crease air pollutants in region
by .14%.

Motor vehicle emissions could in-
crease air pollutants in region
by 1.9%.

Great Falis

——

A1l Locations CSOC diesel generators each produce
25 1bs/hr particulates, 24.2 lbs/hr
sulfur dioxide and 364 1bs/hr nitro-
gen oxides. These emissions are in
compliance with applicable State
and Federal regulations.

| S

Continued . . .

|
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Summary of Environmental and Sociceconomic Imoeacts l

at
Preferred and Alternate Locations | 1
(Continued) .

' Environmental/Socio- Location Environmental Consequences i

economic Attribute

|

Colorado Springs |CSOC Facility: X
" Water - Extend existing supply line
{ a distance of 2-3 miles |
Wastewater Treatment - On-site ‘
treatment plant to be con- ’
structed !

Natural Gas - Extend existing sup- I
1

i

UTILITIES

ply line 6.5 miles minimum

(13 miles if supplied by

City of Colorado Springs)
Electricity - Extend overhead transt
mission lines 5 miles (add-!
iticnal 6 miles if a second]
‘ standby power iine is de-
‘ sired)
] 4 |
| Albuquerque [CSOC Facility: |
i Water - Extend existing supply line ‘
.5 mile (3 miles extension
needed if water storage tank i
is not used instead at an- !
tenna field) i

wastewater Treatment - On-site

treatment plant to be con-
g structed ‘
; Natural Gas - Extend existing sup-

|
|
|
i
|

[
1
i
| |
!

t
]
i
'
'

ply iine 4 miles
Electricity - Extend overheacd transd

mission 1ine 2.5 miles and

construct 1 substation

Great Falls L£SGC Facility: ‘
Water - Option A: Extend line 1800'' , 1
Option B: Extend 3 miles l
Wastewater Treatment- Extend sewer ot
line 2 miles for Opts. A&B
Natural Gas - Opt.A: Extend 3 miles
Option B: Extend 2 miles
Electricity: Opt.A: Extend line 1.71
miles on-base and 1.5 miles
off-base i
Option B: Extend 1.5 miles :
on-base and 1.5 miles off- .
base ‘ )

[ -

—
b - — ..

Continued . . .
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Table 2

Summary of Environmental and Socioceconomic Impacts

at
Preferred and Alternate Locations
(Continued)
. . i
Env1ronmenta1/50c1o-§ Location Environmental Consequences

economic Attribute

UTILITIES
{continued)

|

f

"A11 Locations

‘Regionalz

!
|
t
!
Adequate water, waste- !
water treatment capacity, '

natural gas and electrical
power.

ARCHAEOLOGICAL/
HISTORICAL RE-
SOURCES

Colorado Springs

Little likelihood of uncovering any

CSOC locations

ATbuquerque

Several historical sites in close
proximity to antenna field. Site #4
is close to proposed access road to
CSOC antenna field.

l
d
1
historic or prehistoric sites in |
|
J

Great Falls

Little 1ikelihood of uncovering any
historic or prehistoric sites 1in
£SOC locations

b o o e e e e e e e

CONSTRUCTION

Colorado Springs

Grading: :
Section 24 - Maximum +10' cuts/fills
required for parking
Tot; +20' needed for
expansion of CSQC in
future.
Section 26 - Maximum +5' cuts/fills
Roads: Construct 2700' of 24' wide
access road (7980' if Sec. 24
is selected). Pave perimeter
patrol road. Pave 2.5 miles
of Enoch Rd. Right-of-way must
be acquired for vehicular acc-
ess to Section 24,
Utilities: Off-site trenching for un-
derground utilities could cre-
ate temporary nuisance to trafT
. fic on public roads.
Buildings: Entire CSOC facility would
be constructed on Sect. 24 or
26, requiring about 2 years to

complete.
Albuquerque rading: Insignificant at Manzano
i Area; maximum +8' cuts/fills
| at antenna field.
Continued . . .
11-5
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Summary of Environmenta. anc

Sociceconcm:.. Impacts

at
Preferred and Alternate Locations
(Continued)
- 1/S0c ? ! !
environmental/Socio- || o oapipn : Environmental Consequences
aconomic Attribute |
L ': :
CONSTRUCTION i Albuquergue 'Roads: Pave 100C' at Manzano Area; !
{continued) {continued) ; pave 3700' 1in vicinity of an-

: terna fieid; nave perimeter
: patroil road around antenna i
| field only. {(Manzano Area '
[ already nas paved security !
road.) :
qutx]?twes On-base trenching for Lnd{
erground utilities inciuding
12,800' of trench for fiber-
optics or co-axial cable. ;
IBuildings: Construct new Technical
and Powerpiant buildings oniy.
Construct guardhouse at anten-;
na field only. Rehabilitate
€ existing buildings at Man-
zano Area.

I

[

Great Fails

area, maximum of +6'
cuts at antenna field.
Opt.B-More extensive than
Opt.A, parking lot
will neec +10' cuts/
fills. .
Roads: Opt.A-Reroute base interior i
roads in SAGE vicinity}
|
{

lGrading: Opt.A-Insignificant in SAGE
|
1
|
i

P

l construct .5 mile ac-
| cess road to antenna
| field; pave 3 miles

| base road; pave peri-

i meter patrol road at

‘ antenna field and at

| SAGE area. |
| Opt.B-Pave 3 miles base road; :
| pave 1600' of access '
: road between antenna |
‘ field and US 87/89;

1 pave perimeter patrol ‘
; road; improve access

| to US 87/89. i
’ |

Continued .
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cnvironmenta: ant 50C10&CONATIC impacts

at

Preferred and Alternate Locations

{Continued)

Znvironmentei/Socio- ¢

economic Attribute

Location

! !
Environmental Consequences |

-

CONSTRUCTION
{continued)

t Great Falls

i
I

{continuec)

;Utilities: Opt.A-On-base trenching |
: Tfor uncerground uti-

Tities and 87C0' of |

fiber optics or co- |
i axial cable |
: Opt.B-On-base trenching !
; for uncerground uti-|
‘ Tities only i

.

A1l Locations

'During grading operations heavy con-
Istruction equipment would emit 239
'pounds per day cf poliutants.

VISUAL

- Coioraco Springs

+—
'Antenna structures and CSOC buildings

‘are partially visible from US 94 andi
‘to a greater degree from Enoch Roaq;J

i
I
!

-

! Aibuguerque

’LSOC facility is not visible from !
ooff—base roads and highways, or from'
res1dent1a1 developments.

Great Falis

Antenna structures and CSOC buildings
pare visible from US 87/89 for several
imiles in either direction, and to a
Elesser degree from 52nd Street.

tLcCTROMAGNETIC
RABIATION

S I

4

i A11 Locations

A1l emitted radiation is orders of |
imagnitude below 1 mw/cmé at ground
Tevel; however, power density could E
ibe 1ncreased due to reflection off
jother objects which makes it neces- |
isary to conduct field survey measure-
iments after antenna instailation to
lidentify areas where restricted or |
iprohibited access is necessary.

iPotential exists to activate EEDs on
laircraft flying within 473' of the
iS-Band antenna. (This potential is
lgreater at Great Falls due to the
nearby runway.)

!

TRAFFIC

fCo]orado Springs

ICSOC traffic could cause delays at
ithe Hwy. 94/Peterson Rd. intersection
during peak am and pm hours. Also,
keak;pm traffic entering Hwy. 94

II-7
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Tabie 2

Summary of Environmenta! and Socioeconomic Impacts

at
Preferred and Alternate Locations
(Continued)

o . i !
Environmental/Socio- | 0 4i0p ; Environmental Consequences |
gconomi¢c Atiribute | | :

- : ! '
: TRAFFIC | Colorado Springs !from the CSOC site access road could |

(continued) : (continued) irequire a traffic control device to

: ‘enabie vehicles ©o enter the nighway ,

: ; ‘safely. !
’ "ATbuquerque TCSCC traffic could slightly increase .

jthe amount of congestion at two of |
. ithe Tive access cates to Kirtland
j |AFB and might require additional
’ ! traffic control measures.

| { Great Falls |Option A: Malmstrom AFB traffic vol- |
' Jme at the main gate wouic be ‘
doubled during the peak am and |
pri hours as a result of CSOC trafr
i
|

fic.

Option B: Ingress/egress traffic at
US 87/89 would need a traffic
signal plus other lane improve-
ments.

Also, existing pm CSOC :
traffic could be subjected to I
substantial delays unless duai
exit lanes were provided between
the parking Tot and a new gate
at US 87/89.

PUBLIC SCHOOLS ‘Colorado Springs |Projected adequate capacity for CSOC
; I students; may be localized areas in
. ! iCo]orado Springs where schools are
i ft capacity.

I ATbuquerque Frojected adequate capacity for CSOC
f istudents except in certain areas of
i Albuquerque where rapid growth has

| icaused overcrowding of schools.

Great Fails ~May need to open additional classrooms
in certain elementary and junior high
chools by 1984; by 1985 the added

'

!
'

; ! ICSOC students may be sufficient to
; arrant opening several of the ele-

ntary schools which have been re-
Fent]y closed.

| | | |

Continued . . .
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Table 2

Summary of Environmental and Socioeconomic Impacts

at
Preferred and Alternate Locations

(Continued)

Environmental/Socio-
economic Attribute

Location

Environmental Consequences

g e e ——d

HOUSING

|

Colorado Springs

e Military

e Civilian

Family quarters and BOQ
units have a 2-4 month
waiting period. Only 27
BAQ units are vacant at
the present time and may
or may not be available
for CSOC personnel.
Adequate number of hous-
ing units projected to

be available; price range
may 1limit affordable
housing for enlisted per-
sons. Influx of CSOC per-
sonnel may cause the re-
gional vacancy rate to
drop below 2%.

Albuquerque

e Military

e Civilian

Family quarters and BOQ
units have a 1-month
waiting period. BAQ units
will probably be available
for CSOC personnel.
Adequate number of hous-
ing units projected to be
available; price range may
1imit choices for enlisted
personnel. Influx of CSOC
families could cause reg-
ional vacancy rate to drop
below 2%.

=

(]

reat Falls

Military - Family quarters and 80Q

ﬁ Civilian - Sufficient housing units pro-

units have average waiting
period of 3 months. BAQ
spaces will probably be
available for CSOC person-
nel.

jected to be available;
price range may limit choice
of housing for enlisted per-
sonnel. Influx of CSOC per-
sonnel should help decrease
present vacancy rate of 10%.

11-9




Table 2
Summary of Environmental and Socioeconomic Impacts

at

Preferred and Alternate Locations

(Continued)

- . . T
gnvironmental/Socio-
economic Attribute

Location

1 )
| , |
: Environmental Consequences !

| |

S, e

GENERAL COST/

REVENUE

Colorado Springs

iCSOC population could generate addi-
itiona] tax revenues for regional area.
‘inciuding additional federal funds
[for local school districts. :
CSOC may generate minor costs to i
local school districts if classrooms

need to be reopered. '

Albuquerque

CSOC population may generate addi-
tional tax revenues for regional area,
including additional federal funds
for local school districts. '

CSOC may generate minor costs to loc-|
al school district if classrooms are '
added in certain areas of town.

Great Falls

CSOC popuTation could generate addi- |
tional tax revenues (with the excep-
tion of sales tax which is not col-
lected in Great Falls) for the reg-
jonal area, including additional fed-
eral funds for local school district.

CSOC may generate costs to local i
school district as classrooms and en-:
tire schools are re-opened to accom-
modate the additional CSOC students.

s

LAND USE PLANS,
POLICIES AND i

CONTROLS

|
x

TColorado Springs

planned growth area for Colorado
Springs.

CSOC may encourage development of
Nocal commercial establishments on
Highway 94.

CSOC facility will curtail livestock

Drazing operations on either Sects.
P4 or 26.

4
!
CSOC location is 10 miles beyond the |

Albuquerque

o Impacts Identified

{

Great Falls

f
|
TL
Either Option A or B would preclude |

the construction of the Base Golf
Course at the antenna field location.

I1-10
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Mi*igation Measures

Mitigation measures proposed to offset any possible environmental
impact at the three candidate locations are minimal, since adverse environ-
rental impacts resulting from CSOC are not considered substantial. Only
those mitigation measures which the Air Force has authority to implement are
>roposed.  There are other measures which would be beneficial. However, these
wou:d reguire the action or cooperation of other state, local and federal agen-
cies. Because tney are outside of the ability of the Air Force, by itself, to
impiement, they have not beei included in this list.

.. 0o All Locations

Incorporating instructions in the grading plans as to

the procedure to be used in the event an archaeological/
historical find is made. Such instructions should require
notification of the State Historic Preservation Officer.

Perform fie’d survey measurements after antenna installa-
tica to iaentify areas where controlled or restricted access
is necessary.

Restrict all air traffic within 1000 feet of the antenna
field to avoid possibie exposure of electroexplosive de-
vices to antenna radiation.

Consider staggered work hours for the CSOC project so as
to avoid coinciding with peak am and pm traffic.

I1.C.2 Peterson AFB/Coiorado Springs Location

1.

Consider leasing the remaining portion of Section 26
(or Section 24) adjoining the CSOC fenced complex, to
local farmers for livestock grazing or other compatible
farming activity.

Consider landscaping with trees and shrubs along the
west and south property lines of Section 26 to obscure
the view of the CSGC facility and antennas from nearby
residents and travelers on Enoch Road.

II.C.3 Kirtland AF8/Aibuquergue Location

[

Encourage the use of Eubank Gate by CSJOC employees
during peak am and pm hours at the base in order to
reduce the impact on Wyoming, Gibson and Truman Gates
and to reduce traffic on Pennsylvania Avenue and Wyoming
Boulevard.

I[r-n




2. To extent feasible, route all access roads and other
CSOC structures away from already-identified archae-
ological sites, particularly Site No. 4.

3. Encourage delivery of construction equipment/materials
outside peak am and pm hours at the base.

1..C.4 Malmstrom AFB/Great Falls Location

1. Option B: Consider provision of two exit lanes between
the CSOC parking lot and U.S. 87/89 to reduce traffic
delays during peak pm exiting time.

2. Option A: Encourage deiivery of construction equipment/
materiais outside peak am and pm hours at the base.

3. Option B: Recommend construction traffic access to CSCC
be cornfined to extent possible, to U.S. 87/89 entrance.

2.0 Alternatives Eliminated from Further Study

A total of seventeen (17) specific sites at twelve (12) different
mihitary instaliations located throughout the continental United States were
surveyed as potential candidates for the CSOC. A site survey (No. 78-21)
was concucted in May and November of 1978, and again in January 1979. Site
seiection criteria was established for tne site surveys and were used for
evaluating the location of the CSOC. A site evaluation was made for each of
tne seventeen locations against the site selection criteria. ising the
resuits of these surveys, Maimstrom, Peterson and Kirtland Air Force Bases
were seiected as the final candidate sites best meeting the criteria. The
evaluation and conclusions are contained in the "HQ USAF Report on the Site
Selection for the CSOC", dated December 1979.

The Secretary of the Air Force later directed, on 8 August 1979,
that the finail three candidate sites be re-surveyed. The purpose of this
re-survey (No. 79-26) was to 1) update the technical data, 2) determine the
impact the CSOC mission requirements would have on each candidate base,

5, perform 2 preliminary informal environmental analysis, and 4) investigate
tne potertial use of existing facilities to reduce CSOC facility costs. The
general conclusions of this survey stated there were no overriding technical,
environmental or base support reasons for selecting one site over another, al-
though Kirtland AFB showed the lowest initial estimated military construction
costs. This survey additionally included evaluation of Sections 24 and 26

(at the Peterson AFB/Colorado Springs area) for locating the CSOC facility
compiex. The fi:.dings, evaluations and conclusions are included in the afore-
mentioned USAF report on the site selection for the CSOC.

Subsequent to Site Survey 79-26, the three candidate sites were
evaluated against operational and organizational factors. This evaluation
resulted in Peterson AFB/Colorado Springs being selected as the preferred
location for the CSOC. The operational and organizational factors are des-
cribed in "HQ USAF Report on the Site Selection for the CSOC".

I1-12
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IIT. AFFECTED ENVIRONMENT

JIT1.A Preferred Location - Peterson AFB/Colorado Springs, Colorado

ITI.AN General Description of Region

The CSOC facility is proposed to be located near the city of Color-
ado Springs on either of two specific sites located approximately 10 miles east
of the city 1imits. The general locaticn of the two sites with respect to
Colorado Springs and other smaller communities in the centrai Colorado area
is shown in Figure 2. Although it is possible that some of the CSOC personnel
wiil eiect to reside in communities other than Colorado Springs, the distribu-
tion of personnel and their families cannot be precicted with any reasonable
deqree of accuracy. Ffor purposes of this report it is assumed therefore that
all ot the CSOC popuiation will reside in the Colorado Springs urban area.

Coloraao Springs is the principal node of activity i¢nd urban de-
veiopment in E] Paso County. It is also Colorado's second iaryest city, with
a reparted popuiation of about 230,000 in May 1979. The entire population of
£: Paso County s estimated to be about 333,000; Colorado Springs therefore
contains approximately seventy percent of the total county population.

Both Colorado Springs and E1 Paso County are within a regional area
referred to as the 'Pikes Peak Region', so-named because of nearby Pikes Peak
immediately west of the city. Colorado Springs is located at the foot of the
eastern slope of tna Rocky Mountains (referred to as the Front Range), and is
known for its moderate summer weather, clear sunny days and dry winter climate.

As Colorado Springs has grown it has matured inte a city of arts,
museums, libraries, music centers, fine restaurants and abundant year-round
recreational activities. There are over 250 churches representing 50 denomi-
naciuns. A number of higher educational institutions, including the Univer-
sity of Coiorado, tre United States Air Force Academy, Colorado Coliege, and
Pikes Peak Commurity College, are located in the immediate area. There are
nine hospitals in the county which specialize in general care, psychiatry,
osteodathy, and cancer research and treatment.

iI1.A.2 Genera’ Description of the CSOC Sites

The Air Force is considering one of two specific sites east of Color-
ado Springs for the CSOC facility location. Their location is about 10 miles
east of the city limits, and 1-2 miles south of Highway 94. The sites under con-
sideration are Sections 24 and 25 of Range 64 West Township 14 South; Section
2€ adjoins the east side of Enoch Road and Section 24 is one mile further east
at tne northeast corner of Section 26. These two sections are portions of a
larger block of land which was put under state ownership by the federal govern-
ment when Colorado became a state in 1876. The sections are undeveloped and
are occasionally used for livestock grazing. Other than three farmhouses on
property adjoining the south and west property lines of Section 26, there are
no other inhabited dwellings on property adjoining either section of land. A
small subdivision called the Rolling Hills Ranch Estates is located northeast
of Sectiun 24 and will probably be developed by the respective lot owners at
some time in the future.

I17-1

Wk K e B e em——————- =

e




Fooe A5 n&:ﬂ‘“ Ed

.5 % S

I ado Springs
~/4 éteY‘SC(IWAF

i

§ Mo,

! R k. ek Spings /) \ 4Sec ‘onY, | T “ Conter, o - : '1’;
; i z ~ »?h 28 A S / x\. .
: A&S‘ ! i o ! J I
! : i Pl g ALY R |
) : A T ey
| ~ T N

I e L T !

R L AT

| O @, LA -

_________ _J-_-—:.—-._-.._--"_.._.—x._..-‘- -—-‘—“.—ﬁ’---‘-—-*-—._—'
| : ! . "y_\‘ ! ." - .

. . ¢ . . \
- } | : CROWLEY N A S
| mia TR
o ’ 10 " L4
‘ MILES & IR 7 0
KILOMETRES &
Figure 2 Vicinity Map for Peterson Air Force Base/Colorado Springs Location
111-2
-y S A e )
—

[ _ T




The CSOC preliminary site plan for each section of land is pre-
sented in Figures 3 and 4. Initially only 5 antennas would be installed at
the site as indicated by the solid black dots. Additional antennas would
be placed on site in the area designated "Antenna Field Expansion". The
site plans are different due to the topographic variations on the two sections,
particularly the existence of the natural drainage courses on Section 26
and the steeper terrain on Section 24.

Several ranches and smail farms are the predominant land use in
the vicinity. A coal mining operation has recently been approved in the area
soutn of Highway 94 off of Franceville Road (three miles west of the CSOC
sites); mining will begin this year.

1I1.A.3 Existing Traffic Environment  {AFERN 4.4.1.2)

Roads and highways which will be affected by the proposed facility
and its employees include State Highway 94, Enoch Road, and the intersection
7 highway 94 witn Peterson Road.

Highway 94 is a two lane paved road which is the only direct access
to the (SOC site. Various sections of this highway between Colorado Springs and
tiiicott are being improved by the State; improvements consist of paving the
graded shoulders, capping the existing 11-foot wide travel lanes, adding a pass-
ing lare in the vicinity of Franceville Road (to minimize traffic congestion re-
suiting from the coal-mining operation), and replacing the substandard timber
bridges over streams and washes with concrete and steel structures. Improve-
ments up to Enoch Road are planned for Fiscal Year 1987; the entire program is
to be completed by July 1982. If a final decision on the CSOC facility is avail-
ab.e by tne end of 1980, the State Highway Department has indicated that inter-
section improvements in the vicinity of Enoch Road could be included in their
budgeted program. These improvements would consist of a left turn lane and an
acceleration lane.

The latest avaiiable traffic.counts on Highway 94 are presented
ir Figure 5. In the vicinity of Enoch Road the traffic is 1200 vehicles
Jer day; proceeding west towards Colorado Springs the traffic increases to
2300 venhicles per day at Marksheffel Road. A recent truck count taken by
trhe State nighway Department indicated that truck traffic in the vicinity
6t Marksneffel Road amounted to 2.4% (or 56 trucks per day) of the daily
traffic on Highway 94. The major influx of traffic entering Highway 94
occurs at Peterson Road which is the main entry road to the air force base.
Average weekday traffic at this location increases from 3000 vehicles per
agay east of Peterson Road to 13,000 west of Peterson Road. A major portion
of this traffic is generated during the peak base hours of 7-8 am and 4-5 pm,
when approximately 4100 vehicles ingress/egress the base.

Enoch Road is an unpaved local County road with a 60-foot right-of-
way and 30 feet of graded travelway; the road has been maintained in excel-
lent condition. It terminates at Highway 94 and is the main route for farmers
residing south of Highway 94 to reach Colorado Springs. Traffic on Enoch Road
in the vicinity of the proposed CSOC facility is currently less than 100 ve-
hicles per day.
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A coal mining operation south of Highway 94 on Franceville Roaa
pegan operation in the first part of 1980. At full operating capacity, 150
loaded trucks per day will enter the highway at Franceville Road heading west
towards Colorade Springs; these trucks will return to the site unloaded. Tnis
truck traffic is in addition to the traffic counts presented in Figure &.

The above paragraphs describe thosc roads ard highways that wii: be
impacted by CS3C employee traffic. Based on the assumption that the majority
cf CSOC empioyees will reside in the uroanized area of Cclorado Springs, roads
and nighways throughout the city will be used for daily vehicular trips. for
surpeses of this analysis, however, it is predictable that the roads most 1m-
zacted wiil De tnose connecting the north ang south sections of the city with
digwey 4. A rumber of road improvement projects are scheduled to take place
trroughout the city, but those that are deemec to pe relevant tec this project
re the 1980-1950 impceovement of Pouwers Boulevard to a 4-line expressway with
Tro”ted access. Powers Boulevard is a north/south route in the vicimity
Peterson Air force Base, coniecting with Highway 94. It wiil provide im-
~CVesd access obetween the base, Highway 94 and residencial areas in tne nortn

& socuth parts of the city. It should alsc relieve the present congestion
Peterson Road and Hignway 94/State Highway 24. In the long-range highway
mprovement plan {beyong 1990), a major by-pass route arcund Colorado Springs

P,

Lo
3

anned. his by-pass is proposec to be located somewhere in the neigh-
oornooc of 4 miles west of cnoch Road.

~

Public transportatior is provided by the city of Colorado Springs
in tne form of buses. Althougn the bus mode accounted Tor oriy 1.5% of home-
to-work commuting in 1975, bus ridership has generally exhibited a strong up-
ware trenag in recent years. This trend is expected to continue particulariy
o 1ight of increased gasoline prices. Tne city is presently reassessing 1ts
transit routes and is adding additional buses to the system. In addition, a
carnoo: locator service for the Colorado Springs urban area was put into oper-
ation in January 1979. Both the added bus service and the carpool locator
service are part of the city's efforts to bring the Coloradn Springs area
inte compiiance with Federal air quaiity standards by 1987.

iil.AG Existing Air Quality Environment (AFERN 3.3)

E1 Paso County encompasses an area of about 40 miles by 54 miles.
Mucrh 0f the county including the area where CSQC is proposed to be sited, is
currentiy in compiiance with air guality standards; the primary area of con-
cern with respect to air quality is the urban area in and around Colorado
Sorings. Outside of this urban arca the most significant sources of air poi-
Tutants are agricultural activities to the east ?where the CSOC sites are
tocated), military training operations tc the south, and naturaily-occurring
dust from all along the semi-arid plains lying east of the Rocky Mountains.

The Coloradc Springs urban area {which is located in an Air Quality
Maintenance Area; has been designated as a non-attainment area for its viola-
tions of the Federal ambient air quaiity standards for carbon monoxide, sus-
pended particulates, and {(untii recently) ozone. The area has been in viola-
tion of the suspended particulate standard (75,Jg/m3) since 1972. The 8-hour
carbon monoxide standard of 9 ppm was violated 4 times in 1975, 10 times in
1976, 1 time in 1977, and 7 times in 1978. There were no violations of the
1-hour carbon monoxide standard (35 ppm) in 1978. Both the Colorado Springs
Air Quality Maintenance Area (AQMA) and the remainder of E1 Paso County have
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been designated non-attainment for ozone; however, the standard has recently
been changed from .08 ppm to .12 ppm. With this new standard, neither Color-
ado Springs or E1 Paso County as a whole, are in viclation. The Environmen-
tal Protection Agency has been requested to amend the status of the Colorado
Springs Air Quality Maintenance Area and E1 Paso County to reflact compliance
Wwith the new ozone standard. Air quality standards for oxides of nitrogen,
sulfur dioxide and lead have not been vioiated in the region to-date.

The State and Federal Air Quality Standards are presented in Table
3. Primary standards are those which are intended to protect the public
~Zaith; secondary standards are designed to protect the public from other
agverse air pollution effects such as damage to vegetation and other materiais,

and degradation of aesthetic gualities.

Table 3
State and Federal Ambient Air Quality Standards
for
Colorado
{ Federal Federal State
? Primary Secondary Adopted
._roliutant Standard Stancard Standard
!
i
{ Totai Suspended Particuiates 3% ) 3
; 24-Hour Average 260 ug/m3 150 ug/m3 Same as
! Annual Geometric Mean 75 ug/m 60 1g/m Federal Standards
© Sulfur Dioxide
: 24-Hour Average .14 ppa**
©  Annual Arithmetic Average .07 ppm
| 3-Hour Average --—- .5 ppm .27 ppm
|
|
: Carbon Monoxide
| 8-Hour Average 9 ppm 9 ppm Same as
: 1-Hour Average 35 ppm 35 ppm Federal Standards
4
|
Photochemical Oxidants

1-Hour Average .12 ppm .12 ppm .12 ppm
| Nitrogen Dioxide

24-Hour Average

Annual Arithmetic Average .05 ppm .05 ppm .05 ppm

*ug/m3 - micrograms per cubic meter
**pom - parts per million




II1.A.4.1 Total Suspended Particulates (AFERN 3.3)

The Colorado Springs AQMA 1974 emissions inventory for total sus-
pended particulates is summarized in Table 4. Point sources included in this
inventory are those which produce 25 tons per year or more. (Note: 1974 is
the latest data available.)

Table 4
1974 Total Suspended Particulates

for

Colorade Sprinus AQMA ana (1 Paso County

e e e o e

Sources iCo].Sprgs. AQMA % of | ET Paso Cnty. % of ;
¢ (Tons/year) 7otal ! {Tons/year) Total |
Point Sources ‘ i
ock crushers : 408 2.2 - —
Powerplants | 194 1.1 ——- ——
AT dthers } 254 1.4 --- -
TCTAL POINT SOURCES . & 87 --- -
Area Sources ; 3
. Residential Fuel i 953 5.2 | 1150 1.4
Notor vericies : 1005 5.5 | 1103 i3
Undaved Rcads : 8375 46.2 53231 56.7
Paved Roads i 5142 28.3 i 5642 7.7
Agricuiture : -—- -—- 13293 16.7
Land Deve cpment Activitieﬁ 636 3.5 3663 4.6
A371 Jthers ‘ 1207 6.6 : 1751 2.2
TOTAL AREA SOURCES LTI 953 | 79833 100.0 .
.YGTAL POINT AND AREA SOURCcS 18169 100.0 79833 100.0
xet.: "Air Quality Maintenarce Plan for the Colorado Springs Urban Area

anc £% Pasa County," Pikes Peak Area Council of Governments, Sept-
emper 12, 1979.

The major source oF total suspended particulates (TSP) is unpaved
roacs (465 in the Colorado Sprinas AQMA and 677 in the county as a whole).
Yericle-ralated sources {including motor vehicles and paved and unpaved roads)
accourt or 80% of the particuiate emissions in the Colorado Springs AQMA.

NOT surprisingly, fugitive dust from ulpaved roads and agricultural operations

i5 greater in the county than in the urbanized Colorado Springs area. The

above data emphasize the need to minimize .ehicie travel on unpaved roads.

Tabie 5 includes a 1985 projection of total suspended particulates for the
Colorado Springs AQMA; what is of note is that traffic-related emissions
"including mobiie source fuel combustion, and paved/unpaved roads) amounts

to 50% of the total in 1980 and is expected to increase slightly to 52% by

1985. As part of the State Implementation Program (SIP) for the Colorado Springs
AQMA, four control measures have been selected to reduce total suspended
particulates. These measures are:




1. Modified Street Sanding Program
¢ Reduce amount of sand applied per mile of street
® Reduce number of miles of street sanded
e Employ improved street sweeping procedures

. Control of Mud and Dirt Carryout Sources
¢ Permit is now required from the Air Pollution Con-

trol Division when more than five acres are to be
graded

3. Program for Paving of Unpaved Roads and Alleys
o Pave equivaient of 11.5 miles of road and 37 miles
of alleys
. Control of Grading Operations

® JIn grading of two acres or more, emissions during
grading are limited to 50% of the uncontrolled emissions.

[gS]

4

Table 5
1980 and 1985 Total Suspended Particulates
in
Coiorade Springs AQMA

j Percent of Total
1980 1985
Source
Background 31 28
Ali Point Sources 2 2
Fuel Combustion (Stationary Sources; He 9
Fuel Combustion (Mobile Sources) 7 6
Paved Streets (including Sanding) 4G 37
Jnpaved Roads 3 9
Utner Area Sources 1 9
TOTAL 100 100
*Ref.: "Air Quality Maintenarce Pian for the Colorado Springs Urban Area

and E1 Paso County." Pikes Peak Area Council of Governments, September 12,
1979.

III.A.4.2 Carbon Monoxide and Ozone  (AFERN 3.3)

The primary source of carbon monoxide emissions and hydrocarbons
{the precursor of ozone) is the automobile. Newly-manufactured vehicles
are now required to meet Federal EPA standards for carbon monoxide, hydro-
carbons and oxides of nitrogen.
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The predominant source of carpon monoxide emissions is the pri-
mary and secondary traffic which accounts for over 93% of the total emissions,
refer to Table 6 below. Primary traffic consists of vehicles on the arterial
roads; secondary traffic is that occurring on all low-volume streets, roads
and alleys. It is clear that any significant reduction in carbon monoxide
emissions will.be highly dependent on transportation control measures that
will reduce the emission rates or use of the motor vehicle, or both.

Table 6
1974 Carbon Monoxide Emissions

for
Coloraao Springs AGMA

i

Source Tons per Year Percent of Total
Vehicular Sources
Primary 166,2C0
Secondary 35,899
202,099 93.3
Stationary Sources
Coal 18 ‘
NER 19 ¢
Natural Gas ) en
JOther Fuels 1,595
Incinerators ] .9
1,813
Otner Mobile Sources
Sff-highway Vehicles 5,903
Railroads 83
Aircraft ‘ 6,439
i
\ 12,425 5.8
I oToTa 216,337 100.0

*%ef.: "Air Quality Maintenance Plan for the Colorado Springs Urban Area
and E1 Paso County." Pikes Peak Area Council of Governments, September 12,
1979.

NOTE: 1974 is latest data available.

Despite a predicted increase in areawide traffic of 29% betwoen 1977
and 1982, the Federal motor vehicle emissions control prcgram is expected to
attain a 30% reduction in the maximum eight-hour concentration of carbon monox-
ide. Even with this sizable reduction, however, the Federal carbon monoxide
standard would not be achieved by 1982 without additional control measures.

The follawing control measures for the Colorado Springs AQMA are designed to
achieve the Federal standard by 1987:




(o3}

Aaditional control measures are presently under consideration as

required by the EPA. These include, but are not limited to the following:

The foliowing control measures have been selected for analysis as
an integral part of the long-range plianning process for Colorado Springs:

. Carpool Matching Service

e Includes several employer-based carpool and
vanpool programs

. Air Quality Planning

e Long-range planning process relating air quality,
transportation, land use, water quality, and
other types of environmental pianning

. Improved Transit Services

e Expansior of present bus fleet
e Additional bus routes
® Increased frequency of service

. Miscellaneous Transportation System Improvements

® Areawide bikeways plan is being prepared

e Feasibility of staggered work hours is being studied
e Four day workweeks are being studied

e Improve existing traffic control systems

. Automotive Inspection and Maintenance (I/M) Programs

o Applies to 1972 and later venicles
e A feasibility study of I/M on 1968-71 vehicles is
in process

. Public Education Program

Vapor Recovery o Modified I/M
On-Street Parking Controls e Mandatory Employer Programs
Bicycle Lanes and Storage e Staggered Work Hours

Facilities

Exclusive bus and carpool lanes

Long-range transit improvements

Pedestrian Malls

Park and Ride fringe parking lots

Traffic flow improvements

Land Use planning and regulation

Private car restriction

Road pricing to discourage single-occupancy trips

0zone concentrations are produced in the chemical reaction between
airborne oxides of nitrogen and volatile hydrocarbons. A reduction in the
hydrocarbon concentrations will therefore also reduce ozone concentrations.
Hydrocarbon emissions can be substantially reduced through a reduction in the

emission rates (of motorized vehicles) and/or a reduction in the use of motor

vehicles. The maximum ozone concentrations measured in 1976 and 1977 in the
Colorado Springs AQMA were .100 and .085 ppm respectively. It is anticipated
that the Colorado Springs AQMA will be removed from non-attainment status with

respect to ozone.
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The hydrocarbon emissions data for 1977, and projections for 1982
and 1987 are presented in Table 7.

Table 7
Hydrecarbon Emissiors in Colorado Springs AQMA

Tons per Year
Source 1977 1982 1987
b veniclas 18,205 15,189 10,294
y warge Po.nt Sources 5,118 5,937 6,858
{ Small Point Sources 64 74 86
i Yapor Losses from Gasoline Handling 2,520 3,263 4,008
i Tcral from all Sources 26,511 24,074 21,246

*cf.: "Alr Quality Maintenance Plan for the Colorado Springs Urban Area
anG £1 Paso County." Pikes Peak Area Council of Governments, September 12,
1975.

The controil measures outiined previousiy in this section that
are intended to reduce the carbon monoxide emissions will also reduce hydro-
carpon emissions, and in turn iimit the production of ozone.

iI1.A.5 Utilities  (AFERN 4.4.2.1)

Utility demands would be generated by both the CSOC facility east of
Colorado Springs, and by the CSOC households throughout the Colorado Springs ur-
banized area. The present and anticipated utility service capabilities will be
described as they relate to both the CSOC facility and CSOC residential demands.
In addition, the 'worst case' situation wherein all of the CSOC employees are
riew to the area, wili be assumed even though it is probable that many of the
CSOC employees would be drawn from the local labor market. Also not considered
in this analysis are the population reductions likely to occur with the ADCOM
realignment prior to Fiscal Year 1983, which could result in approximately 1300
employees and their families leaving the Colorado Springs area.

III.A.5.1 Water Resources (AFERN 4.4.2.1)

Colorado Springs receives its potable and non-potable water supply
from a variety of sources, more than half of which is imported from the west-
ern slopes of the Rocky Mountains, 38% from surface water sources within the
county, and 9% from groundwater basins. Due to the high cost of imported water,
agricultural users which use about 95% of the state's water, are presently im-
plementing conservation and re-use methods. Residential users who use about
3% of the available water, are also being encouraged to conserve water parti-
cularly in their landscape irrigation practices.
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85,500 acre-feet.

At the present time the average annuai water supply to the city is

Current consumption of potab’ e water is only 55,000 acre-feet

or 83% of the total 66,200 acre-feet available. Based on a city population of
230,600 and including residential, commerciai and industrial customers, the per
capita consumption rate is 213 gallons per day; residential consumption alone is

only

are iisted in Table 8.

110 gallons per day per person.

The developed and undeveloped sources of water for Colorado Springs

Total annual water supply available within the next

decade is 137,700 acre-feet, sufficient to serve a population of 500,000 - 550,000.

Table 8

Developed and Undevelioped Annual Water Suppiy for Coclorado Springs

; Saurce ?'Potable Supply ! Non-Potabie Supp]y!
: j (acre-feet) | (acre-feet) !
{Develgped Sources 1 i
. T Pikes Peak 12,000 | 1
i Northfield | 600 ! g
i South Suburban-Rosemont i 4,130 i f
. Pinello Ranch 1,400 ] 4600 ;
Hanna Ranch | .

i Blue River Project g 11,900 f
| Blue River Project Reuse l ; 5,100
| Homestake Project - Phase I | 13,400
: Homestake Project Reuse - Phase I 7,600
\ Twin Lake Project 22,800
i Twin Lake Project Reuse 13,000
} Monument Creek 1,000
,  Less Returned Flow Reserved -8,000
i for Exchange _ ;
| TOTAL DEVELOPED SOURCE SUPPLY 66,200 23,300 J
17 I —
! Undeveloped Sources |
,_ Twin Lakes Project (Proxy Group) 4,300
. Tw.n Lakes Project Reuse (Proxy Group 2,400
; Fryingpan-Arkansas Project 12,900

Fryingpan-Arkansas Project Reuse 7,400
. Homestake Project - Phase 2 10,800

Homestake Project Reuse - Phase 2 { 6,200

Eagle-Arkansas Project ! 2,700 ! 500

; Eagle-Arkansas Project Reuse
i TOTAL UNDEVELOPED SOURCE SUPPLY L, 30,700 ik 17,500
-
;TOTAL DEVELOPED & UNDEVELOPED SUPPLY { 96,900 ~ ‘,40,800
! ! 137,700

rRef.:

“City of Colorado Springs Total Average Annual Water Supply De-

veloped and Undeveloped Resources in Acre-feet," Dept. of Public
Jtilities, Colorado Springs, Colorado, February 1979.
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In the vicinity of the proposed locations of the CSOC facility
there are several sources of water. One is the underground water basin -
tne Dawson aquifer - which is estir.ated to contain about 38 million acre-
feet in the upper 500 feet of saturated thickness. Groundwater level under-
iying the area around the CSOC faci'ity is about 6,200 feet MSL, which means
that the water table is about 100-150 feet below the surface. The total
dissolved solids concentration is reported to be about 100-300 milligrams
per liter; fluoride concentration amounts to less than 1 milligram per liter,
and dissoived iron is less than .3 milligrams per liter (Ref.: "Water Re-
sgurces,)E] Paso County, Colorado", Colorado Water Resources C.rcuiar No.
32, 1976).

The seccnd source of water is domestic water that can be provided
0y arivate water companies including the Cherokee Water District or the
Pikes Paak Water Company. Both of these suppliers have water lines within
several miles of Sections 24 and 26. Cherokee's water Tine is in the right-
cf-way on Highway 94; Pikes Peak Water Company's line is in Drennan Road
three wiles south of Section 26. Both draw their water from the Upper
B8lsck Squirrel Creek Basin located in the Eilicott area; this undergreound
basin reportedly contains 350,000 acre-feet of water. The Cherokee Water
DJistrict has the capacity to deliver approximately 6,250,000 gallons per day.
it presentiy suppiies water to the Cimarron Hills area in the northeast sec-
tion of Colorado Springs. Present customer demand is for 350,000 gallons
per day in the winter increasing to 2,700,000 gallons per day in the summer.
The Pikes Peak Water Company is permitted to export 840 acre-feet annually
from the Upper Black Squirrel Creek Basin; however, present customer demand
{by the communities of Security, Widefield and Stratmoor Hills in the Color-
ado Springs area) is for only 780 acre-feet per year. This demand will de-
crease to about 580 acre-feet per year when the Fryingpan-Arkansas project
is completed in the 1983-1985 period. The remaining surplus of 260 acre-feet
per year (equivalent to 232,000 gallons per day) could then be available to
meet the needs of the CSOC facility.

111.A.5.2 Wastewater Treatment Facilities (AFERN 4.4.2.1)

The city of Colorado Springs and several adjoining communities
are served by the Pubiic Utilities Department of Colorado Springs. Present
treatment capacity is 42 million gallons per day (mgd); however, annual flows
nave averaged only about 24-26 mgd for the past several years. The city's
regional treatment plant meets all of the current state and EPA requirements
witn respect to discharge and operational procedures. It is anticipated,
nowever, that by 1982 the plant will be able to handle only abtout 80% of the
treated sludge. Colorado Springs has therefore undertaken a long-range sludge
management program designed to handle municipal sludges to the year 2000 at
a minimum. The plan calls for disposal of sludge at the Hanna Ranch site
(5000 acres located 25 miles south of Colorado Springs) by both land disposal
and land application methods. Additional emphasis has also been given to
reuse of wastewater after secondary treatment. Two methods of reuse appear
feasible: 1)landscape irrigation and industrial use (primarily process manu-
facturing ana cooling water?, and 2) industrial use at municipal steam-powered
eiectric generating plants.
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Based on the present population of 230,600 in Colorado Springs,
the wastewater treatment rate is about 113 gallons per day per person. On
this basis, the projected population of 550,000 persons by the year 2000
will require a treatment plant capability of 62 mgd; the capability of the
city's treatment plant will have to be expanded to meet this need.

Due to the distance of the CSOC facility from the city's sewage
treatment plant, an extended aeration activated sludge treatment plant with
evaporative ponds is to be constructed at the CSOC site. The applicable laws,

regulations and guicelines governing the proposed facility are primarily handled

by the State Water Quality Control Commission. Their areas of jurisdiction in-
Ciude:

o Regulations for effluent limitations

® Regulations prohibiting the operation of a sewage treat-
ment works for which a Site Approval has not been obtained

e Regulations for the State Discharge Permit System

e Guidelines for construction of sealed evaporative and re-
tention ponds

In addition to the above, the Colorado Department of Health has regulations
which require certification of the treatment plant and the plant operators.
The areawide Water Quality Management Plan (Project Aquarius) must also be
updated to include the proposed CSOC treatment plant. This must be done
through the noticed public hearing process, and must be completed prior to
application for any of the abovementioned permits. The plan is updated on
an annual basis. Since construction of the CSOC will not start before April
1982, there is sufficient time to apply for inclusion in the areawide plan.

II1.A.5.3 Natural Gas Supply (AFERN 4.4.2.1)

Colorado Interstate Gas Company is the prime supplier of natural
gas for the Colorado Springs area. In the recent past yearly consumption
rates in Colorado Springs have averaged between 20.1 and 20.7 million cubic
feet per day. Allocations to the city from Colorado Interstate Gas Company
are based on a 'peak day' demand; the specific amount allocated to Colorado
Springs is 180 million cubic feet. The peak day consumption has never ex-
ceeded 70 million cubic feet to-date. Although Colorado Interstate Gas can
meet the annual demand, it should be understood that they are not able to
supply an amount in excess of the 180 million cubic feet peak allocation.

Peoples Natural Gas Company is a retail division of Northern Nat-
ural Gas headquartered in Omaha, Nebraska, and serves the area immediately
east of Colorado Springs. Peoples' closest existing line to the CSOC facility
is in the vicinity of Marksheffel Road and Drennan Road, about 6.5 miles south-
east of Section 26. The Colorado Springs Public Utilities Department has a
gas line which presently terminates at Marksheffel Road and Highway 24, 13
miles northwest of the CSOC location.
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I1.A.5.4 Electrical Power Supply (AFERN 4.4.2.1)

Colorado Springs receives its electrical power from the city's
three operating coal-fired powerplants, supplemerted with hydroelectric power
provided by the Colorado River Storage project {and delivered by the Western
Area Power Administration - WAPA). Present generating capacity is 600 MW in
the summer and 635 MW in the winter. Current service area population is about
250,000 persons. The Public Utility Department has projected an annual growth
rate of 3Y over the next decade. By 1988 additional power generation is fore-
cast to be needed to serve a projected population of 326,000. The Department
is planning to rieet this demand by adding anctner 300-500 My unit to the Nixon
piart.  wWith tnis additional unit and the long-*erm availabitity cf supplemer-
tal sower from WAPA, totai generating apacity in 1982 is estimated to be 900 MW
AR IR EIHV 1N

The Tocation of tnhe {SOC facility is within the Mountain View Elec-
trac Associatien, Inc. service area. Their 115,000-voit line is 5 miles west
of 2S0C. <Capital improvement plans for 1980 include installation of a 69,000-
volt overnead transmission line connecting the company's Ellicott substation
to tne Falcon substation in northeastern Colorado Springs. This line wiil
pass b6 miles north of the CSOC facility and could also be usad to suppiy power
o CSOC. Both transmission lines are independent of each other so that a
power cutage in one line does not affect the other iine.

ILALB Archaeological/Historical Resources (AFERN 4.4.3.7.3)

E1 Paso County was recently inventoried for historic sites and
structures thrcugh a grant by the Colorado Department of Local Affairs. The
digh Plains area comprising the eastern portion of E1 Paso County was one of
the primary areas inventoried. No historic sites were lccated on the specific
areas of land identified for pctential location of the CSUC. nor within one
mile of CSOC. An archaeclongical survey of the CSGC sites has not been per-
formed to-date aithough there are nc indications based on previous knowiedge
of the area, that any archaeological finds other than indian arrowheads are
likely to be found.

[1i.A.7 Geology and Soils (AFERN 3.71.2 and 3.1.3)

Section 26 consists primarily of tolian sands and is traversed by

two natural drainage courses. Section 24 is comprised entirely of Eolian sands.

The primary characteristic of this soil is its susceptibility to erosion when
grading occurs and existing vegetation is removed. With proper drainage con-
trol and stabilization of exposed slopes, erosion control can be established

and maintained. There are no known areas that cannot adequately support the

CSQC structures because of poor soil conditions.
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The Master Plan for the Extraction of Commercial Mineral Deposits
in £1 Paso County does not identify any sources of strippable coal, refrac-
tory clay, quarry aggregate or gravel closer than 2 miles from Section 24 or
26. However, ali of eastern and northeastern E1 Paso County contains sand and
fine aggregate resources.

Geologic hazards including neogene igneous rocks, hot springs and
iandsiides are not present in the vicinity of the CSOC sites. The entire state
of Colorado is in Seismic Zone i in which minor damage can occur. Although
there are no potentially active faults in the area of the CSOC, three quakes
have been felt within a 30-mile radius of Sections 24 and 26.

{II.A.8  Meteorology (AFERN 3.3.1)

Tre proposed CSOC is to be located about 10 miles east of the nearest
“ull-time weather observing site at Peterson AFB. The climatic data presented
are for Peterson but qualifying remarks are provided to better describe the cli-
mate at the CSOC Tocation.

Peterson AFB is located in relatively flat semi-arid county on the
eastern slcpe of the Rocky Mountains; the CSOC sites are about 10 miles fur-
tner east on a slight plateau. The region, because of its 6,200 foot MSL ele-
vation and its sheltered lee-side position, is subject to large diurnal tem-
perature variations. The average daily maximum temperatures in July and Jan-
aary are 85°F and 45°F; average daily minimums in July and January are 56°F
and 17°F, respectively. Extreme temperatures range from 100°F to -27°F.
refer to Table 9 for a climatological data summary of the area.

Monthly average relative humidities vary from a high of 70 percent
to a low of 31 percent. The highest humidities are found generaily in the
early mornings of July and August; lowest humidities usually occur near mid-
day with October being the ieast humid. The mean number of days per month
in which precipitation equals or exceeds .1 inch varies from 3 to 13. Maxi-
mum rainfall occurs between May and August. There are 7 days per year on the
average when rainfall equals or exceeds .5 inches.

Freezing rain and tornados are rare. Ice accretion on power lines
and exposed structures, while statisticaily rare, will occur slightly more fre-
guentiy at the CSOC location than at Peterson AFB. Persistent upslope flow of
severa: days duration couplea with freezing temperatures produce freezing fog
or drizzle. Ice accretion of 1/4 to 1/2-inch can occur in a matter of hours
under these conditions. Numerous downed power lines and poles with subsequent
power outacges occurred in the winter of 1978-79 near the CSOC site from ice
accretion. Fog occurs approximately 48 days per year; dense fog of 1/4 mile
or less visibility occurs approximateiy 21 days per year.

Average annual srnowfall is about 38 inches. April has the most
snowfall (8.9 inches); maximum 24-hour snowfalls of 18 and 17 inches have
been recorded in April and September, respectively. The CSOC location could
be expected to have siightly more snow and rain than Peterson AFB. It can
be expected that several times a year local roads and highways will be un-
passable due to snow. This is particularly the case tor county roads more
so than for the major highways (such as Highway 94) and arterial roads in
Cclorado Springs.
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Surface winds are probably lighter at tne CSOC location than at
Peterson AFB. The CSOC location, however, will probably experience a more
persistent wind (and therefore a higher mean wind speed) because of its loca-
tion on the open plains. The mean annual wind speec at Peterson is about 9
knots, but winds in excess of 45 knots have been recorded every month. Winds
of 70 knots or more have been measured in five months with an extreme peak of
78 knots. The Chinocok, a warming downslope wind, tends to prevent snow accumu-
lations from remaining long ~n the ground.

The thunderstorm season runs April through Octcber with the peak

months of Mav through August. Thunderstorm days range from 1 in October to

16 in July at Peterson, but thunderstorms are present nearly everyday some-
where in the general area during the storm season. These storms usuaily de-
veiop along the Rockies and drift eastward. Most storms weaken or dissipate

as they move eastward off the mountains toward Peterson and often re-form fur-
ther east. It is uncertain whether the re-formation occurs in the immediate
vicinity of the CSOC or further east. Thunderstorms in this region have a high
ris< o< hail. During the peak hail month (June), Peterson experiences 2-3 days
with haii. Hail is reported nearby on 5-6 days during the month of June. The
potential for large nail exists in and around the Colorado Springs area; in

1978 goifbali-size nail produced some $30 million in damages in Colorado Springs.

The Fountain 9 and Big Springs weather station data in Table 9 are
orovided merely for supplemental information on climate in the vicinity of CSOC.

iIT.AL9 Socioeconomic Environment {AFERN 4.1, 4.2, 4.3)

I1.A.9.17 Education (AFERN 4.3.3)

The Colorado Springs area is served by 15 school districts; 11 of
these districts are considered of relevance to the incoming CSOC population.
By far the largest of these districts is No. 11 which operates 38 elementary
schools, 10 junior highs and 5 senior highs in the urban area of Colorado
Sorings. In addition to District 11 there are several other smaller districts
cperating in the city limits and in communities adjoining Coiorado Springs.
For purposes of this analysis only District 11 and districts serving the south-
east, east, and northeast sections of Colorado Springs will be considered as

it is these areas of the city where most of the CSOC population will probably
reside.

District 11 which had a peak en. 'ment of just under 36,000 students
in 1972 has been declining ever since. Other districts serving areas of town
where growth is occurring are experiencing the reverse trend, but this is only
on a very localized basis. In generai, student population throughout the state
and the nation is declining due to the decreasing birth rate.

Table 10 on the followina page summarizes by district and by grade,
the present enrollment and estimated capacity. Future projections of student
enroliment were not available from these districts.

Major sources of revenue for the districts are local property taxes,
State and Federal Average Daily Attendance (ADA) funds. Federal ADA funds are
allocated under Public Law 93-380 for children of parents who are employed by
a military or federal installation.
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I11.A.9.2 Military and Civilian Housing (AFERN 4.2.5)

I11.A.9.2.1 Military Housing  (AFERN 4.2.5.4)

Peterson AFB has a total of 1,342 quarters for permanently
assigned officers and enlisted personnel. There are 49G family units, 40
bachelor units, and 812 enlisted or bachelor airmen units. In addition to
these permanent quarters there are units available for temporary housing;
these include the visiting officer guarters and temporary lodging quarters
which are available for both officers and enlisted personnel. The following

is a listing of military quarters on the base by rank, type, ana total spaces
or units in eacn category.

Quaiifying Personnel  Family Units  B0Q  BAQ  v0Q  TLQ
Qfficers 106 40 - 40 --
tniisted 384 -- 812 - .-

0fficers & Inlisted  --- -- -- -- 40

Family Housing

Family units on Peterson are less than 20 years old and in
good condition; the newest units were buiit in 1974. Tnere are both singie
family and multi-family units ranging from duplexes to 6-plexes. Family
units by type and quantity are:

Single Family 176 Units
Duplex 12 Units
4-Plex 200 Units
6-Plex 162 Units
TOTAL UNITS 495 Units

A11 fami'y gquarters ~re currently occupied; the waiting per-
i0G far family nousing depenas on the rank of the personnel applying. OJfvi-
cers nave from ! to 4 months and enlisted personnei have 2 to 7 months. The
waiting period also varies witn the size of the unit desired. For instance,
it usually takes at least 6 montns before a 4-bedroom house is available due
to their scarcity. The summer season has the longest waiting period due to
the seasonal reassignment of military personnel to Peterson AFB.

Not included in the above list is a mobile home facility at
the base which contains 37 spaces available to both officers and enlisted
personnel, single or married. At the present time 34 spaces are filled with
privately-owned mobile homes; tne rental rate for a space is $35.11 per month.

in addition to the housing located at Peterson AFB there are
200 family units at the Air force Academy 20 miles north of the base. These
units are presently occupied by 24 officers and 176 eniisted personnel. How-
ever, the housing at the Academy is not permanently available to Peterson per-

sonnel and for this reason their availability for housing CSOC personnel can-
not be guaranteed.

e e e ——— 4 e




Facheior Housing

There are 852 bachelor quarters comprised of 40 bachelor offi-
cer units and 812 enlisted or airmen quarters. Currently 27 enlisted spaces
are available for occupancy; all 40 of the officers quarters are occupied at
the present time.

I17.A.9.2.2 Civiiian Housing (AFERN 4.2.5.1)

Colorado Springs has a wide variety of nousing stock both in
terms of variety and price/rental ranges. Information was obtained from local
rewspapers and other real estate publications corncerning current housing units
for rent and for saie. This information is summarized in Table 11 and while
the data does not predict the housing market three to five years from now, it
does provide an overall picture of the housing market in Colorado Springs which
can be ccmpared to housing availabiiity and prices in other communities through-
out the United States.

From the information in Table 11, the average 3-bedroom home
seiling for about $62,241 would require a monthly payment of slightly over
3541 (based on a 30-year converntional loan at 20% down and 12 3/4" interest).
A Z-pedroom rental house averazges $300 a month rent whereas the 3-bedroom
apartments averaged about $340 & month rent. Of the housing units listed,
3-bedroom nomes were the most prevalent representing 45% of the for sale
units and 517 of tne for rent units. The majority of the apartments listed
were 2-bedroom units averaging $230 a maonth rental rate.

The range of seiling prices from $29,950 for a 2-bedroom home,
to $25G,000 for a 5-bedroom home, indicate tnat a wide selection of price, age
and quality exist in the present housing market in Colorado Springs. The rent-
al market has an even wider range of types and rental rates rarging from a
1-bedroom apartment renting for $95 a month to a 5-bedrcom house renting for
5400 a month.

The Housing Assistance Plan (HAP*) for 1979 reported that the
tota? nousing stock in Colorado Springs was 72,030 units. Of this total,
45,027 were owned units and 27,003 were rental units. At a current rental
vacancy rate of 7.75} there are an estimated 2,093 vacant units on the mar-
ket at the present time. The vacancy rate for owned units is 1.59% which
reans that there are about 716 vacant homes for sale.

Tne condition of the housing stock in Colorado Springs is dis-
cussed in the 1979 HAP. Housing suitablie for rehabilitation** amounts to about
15 of the entire stock, or 11,015 units. There are 462 of these units that
are designated as substandard. (NOTE: Substandard as defined by the Depart-
ment of Housing and urban Development is any Structure that is lacking some
or all plumbing facilities and/or has two or more major building code viola-
tions.) Of the 462 substandard units, 21 of them are not recommended for re-
habilitation.

*Provided by the Colorado Springs Community Development Department
**A unit is considered a viable candidate for rehabilitation if the structure
has not deteriorated oeyond 507 of its market value.
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Survey of Available Housing

Tavie 11

in_the Colorads Springs Areall)

Percent

Bedrooms Distribution

14
45
32

9

100

TS w i

Percent

Bedruoms Distribution

7
21
51
17

0

G LM
[SIEN

Percent
Bedrooms Distribution

1 29
V4 65
3 6

10

Apartments for Rent

Homes for Sale

Average Monthly
E@yment(Z?

$390.14
541.19
700.94
803.09

Homes. _fQLARFJ_t( 3

Average Monthly

Rent

$130
290
300
325
350

(3)

Average Monthly

Rent
Si70
230
340

Price
Range
Low Average High
$29,950 $44.,912 $118,000
29,950 62,241 193,500
39,950 74,423 179,507
43,900 92,367 250,000
Rent
Range
$100 - 150
150 - 415
175 - 400
250 - 395
300 - 400
Rent
Range
$ 95 - 253
120 - 390
300 - 375

(1) Coiorado Springs Sun, Sunday, January 20, 1980 and Colorado
Springs Area Homes I1lustrated, February 16, 1980.

(2) Payment table for monthly mortgage loans based on a 30 year conventional
Toan, 20% down at 12 3/4% interest, principal and interest only.
Source: First American Title Insurance Co.

(3) uUnfurnished.
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IIT.A.9.3 Employment/Unempioyment Status (AFERN 4.2.2)

In November 1979 the civilian labor force for the region was
124,590 (data obtained from the Colorado Springs Chamber of Commerce);
this figure represents an increase of 3% from November 1978. The total
number of persons employed in November 1979 was 119,770; the unemployment
rate was 3.9%. The average annual unemployment rate for the region (i.e.,
the Colorado Springs Standard Metropolitan Statistical Area - SMSA, which
includes all of E1 Paso County and adjoining Teller County) was 4.1% com-
pared to the state-wide average of 3.3% and the national average of 6%.
During the last few years the unemployment rate in the Coloradc Springs SMSA
declined from 6.2% in 1976 to 4.1% in 1979. This drop in unemployment rate
has undoubtedly been a result of the recent influx of light industry
1n Colorado Springs.

There are nine major employment categories in the region with
the major employment area in the wholesale/retail trades, government and
services.

{I1.A.9.4 Local Economic Factors  (AFERN 4.2.6)

The 1979 cost of living index for Colorado Springs is compared
in Tabie 12 with other cities of comparable size in the western United
States. This information was obtained from the American Chamber of Com-
merce Research Association; cost of living indexes are based on a nation-
wide average of 100.

Table 12
Cost of Living Indexes

- AT ] Wisc ]
: Index |: Grocery s s Trans- | Health ' Goods &
,Location ' Ttems || Items | Mousing :Utilities,,o4uy Care  Services !
. B : | :
T T i o ; : |
- Colorado L 94.5( 94.3  101.6 61.3 ° 96.2 | 96.4 E 106 .0 !
. Springs,Col. ! ! ; | | ; |
benver,Col. | 103.10 94.5 | 120.6 '  75.7 ' 106.7 | 106.0 | 104.6 |
| ! | B
CSan Jose.Cal. 1110.80 93.8 | 1417+ 64.8 | 113.2 | 1317 109 |
 Albuquerque, . 105.9 1 104.5 | 110.0 1147 ! 104.6 | 103.3 ; 97.6
. New Mex. i l ! ; g i
. ’ ]
CGreat Falls, | 94.90 107.5 | 0.7 | 6.3 | 105.1 | 95.6 ' 109.7 |
. Montana ! ! ’ ! : ]
Lo_ — l ] ] i 1

Colorado Springs has a moderately low cost of living index of 94.5
(the nationwide Tow is at Shenandoah, Iowa with 82.6; nationwide high is
in Palm Springs, California at 125.3); however, this index is expected to in-
crease as new industry requiring a labor force with earnings in the mid to
upper income levels Tocate in Colorado Springs. Historic trends in other
American cities indicate that as the income level increases, a higher stand-
ard of services and facilities are demanded, which in turn increases the cost
of goods and services, housing, etc.
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I11.8 Alternate 1 Location - Kirtland Air Force Base, Albuquerque,
New Mexico

I11.B.1] General Description of Region

The Alternate 1 Tocation for the CSOC facility is Kirtland Air
Force Base in Albuquerque, New Mexico. The base is located adjacent to
the southeast city limits and is bounded on the east by the Cibola National
Forest and on the south by the Isleta Indian Reservation, as indicated in
Figure 6. Kirtland AFB is one of the largest in the United States, con-
taining some 54,000 acres.

Albuquerque sits at a MSL elevation of 5,314 feet; the city
spreads north and south along the Rio Grande river basin, and east and west
on the mesas bordering the river. The Sandia Mountains are at the eastern
edge of the city and they rise to an elevation slightly over 10,600 feet.

The city 1imits now encompass about 85 square miles in the center of Ber-
nalillo County. The 1978 population of Albuquerque was 295,300, representing
about 77 percent of the total county population.

Albuquerque is the geographical center of New Mexico and is con-
sidered the state's major city for conventions, tourism, transportation (sur-
face, air and rail), and governmental agencies. The area has an extensive
heaith care system which includes 10 hospitals. There are over 300 churches
representing every major denomination. As the state's cultural center it
contains a wide variety of theaters (including opera, ballet, dance, plays),
several large library systems, and many museums .and galleries. Recreational
activities are provided in the over 125 developed city parks, as well as in
a number of other local recreationa! sports centers. Albuquerque is the
home of the New Mexico State Fair which is ranked number one in the United
States in attendance. There are large lakes for boating, fishing and water
skiing located within a 200-mile radius. The State Fish and Game Depart-
ment stocks the irrigation and drainage ditches in the city and nearby
suburbs with trout, thus providing year-round fishing for the residents.
Hunting is a favorite pastime in the mountains east of Albuquerque where
deer, elk, bighorn sheep and other game varieties are abundant.

[11.8.2 General Description of CSOC Location at Kirtland AFB

The configuration selected for the CSOC facility is presented in
Figure 7. The facility would be located in the Kirtland East section of the
base in the vicinity of the Manzano Area. In keeping with the desired cri-
teria for this project, six of the existing Manzano buildings would be re-
stored and used for CSOC support activities. The three-story Technical
Building and a powerplant structure would have to be constructed on the
west side of Vandenberg Road; other buildings identified for restoration
are indicated in Figure 8.

The antenna field shown in Figure 7 would be remotely located
about two miles southeast of the Manzano Area, between Coyote Springs Road
and Demolition Range Road. A data communications link between the antenna
field and the Technical Building would be maintained via a fiber-optics or
coax cable installed underground and encased in concrete.
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Figure 8

\\ MANZANO BUILDINGS

€SOC Building Complex at Manzano Area
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The Manzano Area is a highiy secure installation with more than
adequate existing fencing and perimeter patrol roads for meeting the security
requirements of the CSOC Building Complex. The remote antenna field will re-
quire, however, installation of security fencing, construction of a perimeter
patrol road and guardhouse.

The existing Guard Dog Training Facility presently lccated in the
Manzano Area on the west side of Vandenberg Road will have to be relocated
eisewhere to make room for the Technicail Building. Since the Manzano Area
incluces a fully-equipped operational Fire Station it will not be necessary
10 construct a new station . for the CSOC.

-~

J11.B.3 Existing Traffic Environment  (AFERN 4.4.1.2)

Several zntry gates and interior base roads will be impacted by the
additional vehicular traffic generated by the CSOC facility. Pennsylvania Ave-
nue connects the Manzano Area to the main part of the base where the traffic
is then dispersed during peak periods to various entry/exit gates. Traffic
on Pennsyivania Avenue in the vicinity of the Manzano Area is minimal; how-
ever, Pennsylvania Avenue is the convoy route leading to the munitions stor-
age area at Manzano and is therefore subject to periodic treffic disruptions.
O0ff-rcad parking areas are provided at intervals for vehicles that are re-
guired to vacate Pennsylvania Avenue during a convoy maneuver.

Traffic to and from the CSOC facility will for the most part, uti-
Tize the wWyoming and Gibson gates where March 1979 traffic counts indicated
a total of 21,800 and 20,600 vehicles per day, respectively. Traffic prob-
iers on iLne base are generally confined to the peak hours where the major
sireets (Gibson, Wyoming and Pennsylvania Avenue north of 'Q' Street) be-
come congested. The base has already implemented "flex-time" (staggered
wor« hours) and one-way Street systems in certain areas of the base to mini-
mize peak hcur congestion.

Traffic rapidly diffuses throughout major streets and nighways
in the Atbuquerque area once it leaves the base. Gibson Boulevard was re-
cently widened ?comp]eted in 1978) from Carlisle west to Yale Avenue. The
1678 traffic flows for off-base roads in the vicinity of the base are indi-
catad in Figure 9,

The Albuguerque area is served by two major interstate highways,
I-40 and 1-25. The city's arterial system is maintained in excellent condi-
~ion and is tied to I-25 and 1-40. Thase two nighways intersect in the
Jowntown area as shown in Figure 10, and provide access to all major streets.
_ccal transportation 1s dependent primarily on surface systems with the auto-
mobite being the dominant mode. Albuquerque operates a public bus system
wnich provides service tnroughout the city. Local governmental agencies
and commissions have studiea two potential transportation corridors that
would serve the southeastern part of the city. This study concluded that the

"Gibson East Corridor", as shown on Figure 10, is the most desirable route.

They further conciuded that the "Future Tijeras Arroyo Corridor" which was
to be located south of the Gibson East Corridor, should be eliminated from
further consideration because of interference with Department of Defense
activities on the base. The Gibson East Corridor route is being determined
by a joint effort involving the base and local and state government. When
constructed this arterial will greatly improve on-base congestion and re-
lieve traffic volumes generated by base traffic on public roads. Construction
of the corridor is £-1C years in the future.
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LONG RANGE MAJOR STREET PLAN
ALBUQUERQUE URBAN AREA
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Major Street Plan for the Albuquergue Area
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6.4 Cxisting Air Quality Environment (AFLRN 3.3)
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Albuguergue experiences some air poliution problems, which have
worsened in recent years due to population growth and an accompanying in-
crease in motor vehicle traffic. Air quality is further aggravated by cer-
tain natural conditions in the Albuquerque area such as tne low-lying valley
porcering tne river which tends to trap and concentrate poilutants, fre-
guent Jow-level temperature inversions especialiy in winter which also tend
to trap poiiutants, and infrequent rainfail to cleanse the air.

State and Federal Ampient Air Quality Standards are presented
i Teble 13, The Albuguergue Air Quality Control Region has been desig-
natec ¢ non-atteinment arca for carbon monoxide, ~hotochemical
Jdatden.ts, and total suspended particuiates. Of the three, carton monoxide
15 the mest significant air quaiity problem and is directiy related tc the
increase in nmotor veniclie tratfic. in Tact, the worst viulation problems
accur in arecs of hich t-a“fic cernsity sucn as the major snopping centers
aind in aowntown Arduguerdue.  The natural background level of ozone in the
arez 15 generatily about .C5 pom. However, violations of the Federal stan-
din~ds are common, particuiariy in summer when aburndant suniight is avaiil-
cbie to produce elevated ozone concentrations via photochemical reactions
between nitrogen oxiges and hydrocarbon pollutants. These ozone precur-
sor poilutents are directly reiated to motor vehicle traffic. The con-
trol strategies udsed are the same as those employed tc reduce nitrogen
cxide, hydrocarbon and carbon monoxide emissions. These include improve-
rent of vehicle exhaust contrcls. less reiiance on cars for travel, and
improved *traffic fiows; venicle inspections and retrofit of pollution
contro. devices :zre aisc pneing considerea. Total suspended particulate
alr gquaiity standard violaticns are the most frequent in spring time and
are associated srimarily with natural cust storms and aivborne dust from
unpaved recads. The control strategy for particulates inciudes paving ex-
isting dirt roads and restricticns on open burning and grading operations.
Moritoring of the ambient air is a major portion of the total control stra-
Tegy program. cieven sites are moaitored for total suspended particulates;
two sices Yo suifur dioxide; eight for nitrosen oxide four for carbon
“enuxide; two Yor oxides. The engineering secticn of the Air Poilution
‘ernteo) Division handies review of new sourre ana development regulation.
suitaing construction pians must demonstrate dust control measures during
the constructicn phase of projects which involve more than 3/4 of an acre.

Tre 1977 and 1978 emissions inventories for Albuquerque and Ber-
311110 County are summarized in Tablie 14. It 1s apparent from this data
that transportation sources are the major cause of carbon monoxide, ozones
(resuiting from hydrocarboa emissions), and nitrogen dioxide, as well as
being the major cause ¢f the total emissions in ail categories. The trans-
portaticn cateyory inciude: both surface and air traffic plus fuei

storage and marketing emissions. Of the total 347,928 tons emitted in

1978 from all transportation-related sources, 98.5% are automobile-related.
{ompared to the total pollutants emitted in all source categories, the auto-
mobile is responsible for 93% of the emissions. The upward trend in hydro-
carbons has caused the city to require vapor recovery systems at gas sta-
tions and gasoline tank farms iocated in the region.

A compariscn of the number of violations occurring in 1977 and
1978 for the three pnliutants for which Albuquerque is designated as a non-
attainment area, is presented in Table 15. There are no monitoring stations
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cn-base at <irtland AFg; however, Air Pollution cimission reports on file
witn tne Emvironmental Proteciion Ageinly show the oase to be classified
es a minor emitter with all facilities currently in compiiance with the
Ciean Air Act.
Table 15
1977 and 1978 Ambient Air Quality Violations
in

Aibuguerqgue
! LN -,.'.:'
‘ Nurber of Days Vioiated

—

Federa j ;

Syt lutant Primary Standard . 1977 1973 ;

Cerbon Monoxide | ! |
3-40ur Average : 3 oppm \ 57 i 15

i-nour Avarage ' 35 ppm 1 | 3 !

4 | {

| :

Totat Suspended Particulates 5 ! ! ) :
24-rour Average ‘ 260 pg/m : 15 ; i

\ ‘ j

Pnoiocnemical Oxidants {Ozone)' 1 ( i

V-Hour Average _ .12 pprm i 31* ; 236* !

L . | " j

Scurce: Albucuerque Air Pollution Control Division and State of New Mexico,
Air Quality Seczion of Health and Environment Department.
*Vipotations of the 0ld stanaard of .08 ppm

lil.8.5 Utitities  (AFERN 4.4.2.1 anc 4.4.2.2)

Trere will be a demanc for utilities at the CSOC Buiiding Complex
.iocated ot the Manzanc Area on Kirtland AFB) and to a lesser degree, at the
antenne field southeast of the Manzang Area. 1n addition, the CSOC personnel
ang their famiiies will generate additional demands for utilities at their
rores.  Both on-base utilities and regional utility supplies will be examined.
For purposes of tnis analysis it will be assumed that all of the CSOC emplioy-
ees will be new to tne Albuquerque area. This represents the maximum potential
cemand for utilities.

i11.B.5.17 water Resources (AFERN 4.4.2.1 and 4.4.2.2.1)

Aibuquerque's water suppiy 15 pumped from the massive underground
2ic Grande Basin (estimated to contain 2.8 biliion acre-feet of water) and
storec in erclosed reservoirs priar to distribution to consumers in the area.
Tre system components for pumping, chlorination and fluoridation, storage and
distribution are completely automated. Albuguergue presently owns water re-
sources amounting to 65,000 acre-feet per year; this is adequate to meet the
needs of 730,000 population projected for the year 2020. The city has at
the current time, ¢ deveioped water supply sufficient to accommodate a popu-
lation of about 540,3G) persons.

ITI-36
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Trne east part of Kirtland AFB where the Manzano Area i1s located,
oroduces most of its water from wells located on-base; this water is chlori-
nated anc treated with metaphosphate prior to distribution. Additional water
is purchased from the city since the base is limited by court order to a
pumped water allocation of 6,398 acre-feet per year. The Manzano Area sys-
tem capacity is 700 gailons per minute; the Kirtiand East high pressure dis-
tribution syster which hes a capacity to deliver 6,450 gallons per minute,

s the scurce of water for the Manzanc Area. There are four reservoirs at
Manzano with a total storage capacity of 314,000 gailons.

.2 ‘Wastewater Treaiment faciiities  (AFERN 4.4.2.1 and 4.4.2.2.2)

+
"

v
U
ot

Al ouGuergue operates we centrai (reatuent plants for treating
aeLTewater. tach facility uses filzers to provide initial treatment. Waste-
walz" Trof. Plant =1 is tnen pumoed to the activated-siudge units at Plant #2
Laece toundergoes srimary and seconaary clarification, digestion, and fil-
1ralion setore being cischarged to the Rio Grande River. Digested sludge
is usen as a soii conditioner at numerous city parks and sﬁudge gas is burned
TooGenerate e e::r1c1ty “he present treatment capacity of these two plants
‘s 47 mgd, which is sufficient to accommodate a popuiation cof about 400,000.

Jutside the city Timits there are in excess of 15,000 on-site
scwaie treatment systems consisting of cesspools and septic tanks. The
tota) discharge of these systems 15 estimated to be of the order of 6 mgd
anc this cdiscrnarge contributes to tre widespread degradation of the ground-
wéter in the snaiiow aquifer peneath the Ric Grande floodplain. New require-
ments for tnese inciviaual systems recuire use of advanced aerated or evapo-
rranspiration units at sites considered unsuitable for conventional septic
tanks and drainfield systems.

The city 1s also propesing to construct 105 miles of new inter-
cestor and collector sewer lines by 1995 to serve various areas of the city
and ceveloping county areas on the outskirts of Albuguerque. Activated
<huage facilities at Plant #2 are proposed to be expanded to 59 mgd capacity
by “983 ard te 76 mad by 1990. During the next 20 years, Albuquerque will
evaluate tine cost-effectivenass of constructing sewers in rural areas which
ive urbanizing, ard determine the feasibility of centralized management of
on-site systems.

At Kirtland AFB approximately 80 percent of the base sanitary
sewage flows to Albuquerque's centrai treatment plants. Sewage from the
Manzino cuiicings s collected through a gravity-flow system and carried
o <ne Imnoff Treatment Plant locatec outside the Manzano secure area ana
Sust te tne west of the Manzano ouildings. This plant has a treatment ca-
sacity suffinient ¥for 1500 persons and utilizes an 11,800-galion reinforced
corcrete settiing basin, a 1740-square foot two-compartment sludge drying
ned, and a series of four oxidation ponds. A1l sewage systems on-base are
in compliance with National Pollution Discharge Elimination System Require-
ments imposed by the Environmental Protection Agency.

171.B.5.3 Natural Gas Supply (AFERN 4.4.2.1 and 4.4.2.2.6)

A natural gas pipeline system from the Four Corners area in north-
west New Mexico delivers low-sulfur heating and industrial gas to the /lbu-
quergue area. The Gas Company of New Mexico sells the gas at rates estab-
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lishea by the Public Services Commission ot New Mexicoc. The jatest study

of reserves allocated to New Mexico indicated a supply sufficient for Albu-

Gguerque's needs for the next 20 years. New construction, however, is seeing
an increase in the use of solar heating in place of natural gas for climate

control and hot water heating.

A 14-inch high pressure gas main delivers natural gas to Kirtland
AF5 where it is metered, reduced and distributed on the base for heating pur-
poses. To-date, the natural gas suppiy nas beer reliable. There is no natural
gas piped to the Manzano Area which uses instead diesel fuel oil and propane
for heating.

L11.B.5.A Ziectrical Power Supply (AFERN 4.4.2.7 and 4.4.2.2.3)

The Public Service Company of New Mexico provides a generating |
cupacity of 334,000 KW to <ne Albuquerque zrea, transmitted “rom the Four :
Corners area of the state where several cocal-fired piants are operating.

\ew Mex1c0 is the third largest exporter of electricity in the United States ) }
ana is considercd an energy-rich state with its abundance of raw mater.al
Tor producing electricity.

Kirtiand AFB purchases its power directly from the Public Ser- o
vice lonpany; the on-base distribution system is comprised of both over-
néaa and unaerground circuits. Power is supplied to the Manzano Area but
not to the area identified for tne CSOC antenna field.

:11.3.6 Archaeologicai/Historical Resources  (AFERN 4.4.3.7.3) %

Tre Center for Anthropological Studies (a nonprofit research
Toundation) nas recently ccmpleted an archaeoiogical/historical site survey
in the area where the CSOC antenna field is proposed to be located. Four
sites of historic value were identified and are shown on Figure 11. Two
cf these sites are on the north sice of Coyote Springs Road in a smail
arrcyo. Site #10 extends for some distance paralleling Lovelace Road and
cgycte Springs Road; it is the route of the old stagecoach road that pro-
pabiy led to the mines in the Sandia and Manzano Mountains tc the east.
Site #4 is located on the south side of Coyote Springs Road on the brow
of a smail hill. Several surface artivacts were found at this latter site
and 1%t {s probable tnat additional remains could be found buried in the
ton 8-12 inches of soil. In view of thic nrobability, Site #4 could be
impacted by grading/construction activities for the CSOC antenna field. ,
The otner three sites will not be deleteriously affected by CSOC construc- i
tion ¢r operation.

The only other area of concern is in the vicinity of the existing
softbal’ field at the Manzano Area (the proposed site of the Technical Build-
ing - refer to Figure 8). Minimal grading would be required on this property
but tne existence of other sites in the area irdicates a higher than average
probability of finding historical sites in this area.

iI1.8.7 Geology and Soils (AFERN 3.1.2 and 3.1.3)

The Manzano, Manzanita and Sandia Mountains are composed mainly
of Precambrian granitic rocks which crop out along the steep western escarp-
ment. Much of the western slopes of these mountains are covered by a pedi-
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Figure 11
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Historical Sites in Vicinity of
CSOC Antenna Field at Kirtland AFB
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ment or sand and gravel derived from the mountain masses. In the vicinity
o7 tire oroposed anternna field, the surface soils are of the licht gray to
Jight brown Loamy Sand type, possessing moderate to rapid permeability, fair
tn good compaction, good bearing capacity, and low shrink-swell tendencies.
Tnese characteristics are favorable for supporting structures such as build-
“ngs and antennas. On tne other hand, Loamy Sand soils may have a moderate
o nigh susceptibility to erosion which must be controiled by adequate vege-
1rive rowndcuver and surface drainage. A band of catiche iies 12 to 24
2SS DeLow the surface and can vary in thickness from one to four feet

o7 oore.  plant rmatérials that are resistant to chlcorosis should be used
2207G witn ground nanure or peat where the caliche layer is near the surface.

Tne tusoyuyradry oF the catenne Tiid site consaste of randomiy
Cooc2n £33 1ing KROTIS and tinor gutlles; elevation ranges from 5,814 feet
oo nicrest knell near the center of the site) to 5,540 Teet MSL along
_ovetace Road.

Swa’ o earthguakes are not uncommon in the AlbuGuérgue area where
©gloar unoand down tne Rio Grande Valiey, especiaily south towards So-
Although there are no igentifianie fauits in the Manzano Area, the

“ire Albucuerque Area, including tne pase, is located irn Seismic Zone 2
czone of wcderate damage).

tes.8.5 Meteorology (AFERN 3.3.1)

Tre Ciimate of the Albuguerque area is cnaracteristic of high-
Yeituae, dry continental c¢limates having low annual rainfaii, wide ex-
~es of temperature, scattered thunderstorms in summer, and low relative
n..dity.  There is a large number of clear days and a nigh percentage of
s.osnine; 1n poth summer and winter sunshine is recorded during more than
75 nercent of the daylight nours. Solar radiation is therefore used as an
aditernate energy source.

3 ¢t &

The average aaily maximum temperatures in July and January are
7°F; average daily minimums in July and Jaruary are 65°F and 23°F
iy. Extreme temperatures are 102°F and -17°F. Temperatures of

F and under 0°F are fairly rare, occurring only on the average of
sce every 4-5 years,

(.
-

Monthly average relative humidities vary from a high of 55 per-
cent o a tow of 29 percent. Tne highest numidities are founu generaliy in
eary mcenings of December and January; lowest humidities usually occur near
. 3~day witn June pbeing the least humid wonth. The mean number of days per
~onin wn which precipitation equais or exceeds .01 inch varies from a high
~f 9 cays eiach in July and August o 3-5 days Tor tne other months. Rain-
“all rates of greater than .5 incn per nour occur on the average once a year,
asuyally during Juily or August chunderstorms. Mean annual precipitation for
Klcuquergue is only 7.39 incnes. Most precipitation in the area occurs during
localized tnunderstorms, which sometimes are torrential and can cause flash
Tlooding in normally dry washes.

Freezing rain, although rare, does occur particularly from late
Secember through January. Severe thunderstorms and tornadcs are also rare.
Average annual snowfall is only about 9-10 inches per year and snow seldom
lasts on the ground beyond a day. Hail of 1/4 inch diameter or less can be
expected four or five times per year; large hail is rare.

II11-40
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The mean annual wind speed for Albuquerque 1s slightly less than
8 Knots, but winds in excess of 50 knots have been recorded in every month
with a maximum of 78 knots. Dust storms occur on the average about twice a
year. The average number of hours with visibility restricted by dust amounts
to about 54 per year. The thunderstorm season runs from March through Novem-
ber with an average of -5 storms per month, except in July and August which
average 12 per montn. During the thunderstorm season, thunderstorms are pre-
sent neariy everyday somewhere 1n the general area.

Meteorological data is presented in Tabie 16, this data is valid
*or tre Albuquerque area and represents data obtained from 1942-71967.

T

NP Socioeconcins Envircnment  (AFERN 4.7, £.2, 4.2)

5.1 Zducation  (AFERN 4.3.3)

jep)

s

r—t

a

Tra Albucuergue Public Schoo! District includes virtualiy ali of
SJerra.iito County. It is tne 27th largest district -y population in the Uri-
tec States ana currently has 74 elementary schools, 22 junior high and middle
schoois, and 10 high schcols. Enroliment in the district peaked in 1973 at
sust under 86.000 students; this has since declined to the present enroli-
ment ¢ 72,270 students. Student popuiation is proiected to decrease even
furtner over the next five-year period and then begin arn upswing in the mid-
to-late 1980s. Tabie 17 lists the district's enrcilment history and the pro-
Jections tnrough 1983.

Table 17
Aistorical end Projected Student Population
for

Aibuguerque Public Schocis

' Grade : : ! E I ;
Level 1970 1973 1975, 1980 | 1933 1985 |
K-€ | 46,006 | 43,246 39,524 !38,040 37,165 | 36,725 g
7-S . 20,907 1 22,211 22,660 118,158 116,929 | 16,743 !
15-12 L 16,137 20,337 120,661 21,072 117,977 | 16,841 |
Toial 1 35,050 ©5,974% 082,845 | 77,270%* | 72,071 70,309 ‘;

. i . : j

*Zeak Znrallment **sresent Enroiliment

The steady deciine since 1973 has resulted in*the closure of 12
eiementary schools, one junicr high and one senior high. Schools in north-
west and southwest Albuquerque, however, have not been able to keep pace with
tne rapid expansion oY housing and some students are being transported to
schoclis in the downtown area which have extra space. A bond issue will soon
pe acted on by the voters which if passed, will be used to build new schools.
“he district also has over 650 portable classrooms which are used as needed

5

for alleviating crowded ciassrooms.
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Aibuquerqgue aliso has a substantial number of private and paro-
chial schools providing instruction at all grade levels. Higher educational
institutions include the University of Albuquerque (private-1400 students)
and the University of New Mexico (public-23,000 enrollment). This university
is the largest publicly-supported institute in the state. General college
courses are offered on base through the University of Albuguerque; Master's
programs are offered by the New Mexico Highlands University and Webster Col-
.ege.

11:.8.9.2 Military and Civilian Housing (AFERN 4.2.5)

(i1.8.9.2. Military dousing  (AFERN 4.2.5.4)

Kirtiand AFC has a total of 4,261 quarters for permanently
assigned officers and enlisted personnel. There are 2,134 family units, 48
bacheior cofficers quarters and 2,077 enlisted or bachelor airmen units. In
edaition to these permanent cuarters there are units available for temporary
nousing for both officers and enlisted perscnnel; these units include 580
itrensient quarters and 58 juest houses. The following is a listing of mili-
tary quarters on the tase Ly rank, type and total spaces (or units) in each
category.

Qualifying Personnel  ramily Units  BOQ BAQ Transient ggié;s
Officers 37¢ 43  --- 211 --
Zniisted 1755 -- 2077* 369 -
Cfeicer and Enlisted --- .- --- --- 58

Family Housing

Family units on Kirtiand are 21 to 37 years old and in good
condition. At the present time, there are 376 units for cfficers and 1,755
for ariisted nersonnel. The waiting period for officer family quarters is
"-30 days, tor enlisted £-4 with more tnan 2 years in grade, 1-60 days; for
I-4% Sess tran 2 years in grade ana below, wren space is available. As of
1 Feoruary 330, there were 430 1neiigibles {i.e., enlisted ranks that are
normally ineiigible for family ncusing) residing in family quarters.

For ail family housing, approximately 80 units are vacant at
any one time. These units are in a transition phase due to change of occu-
pancy or renopvation.

NG new tamiiy units are proposed in the near future; however,
a mo5i%e home facility 1c proposed for the western nartion of the base. The
facii{ity wouid have mobile home spaces available for privately-owned mobile
hiomes .

The highast turnover rate in family housing is during the sum-
mer months when a substantial number of miiitary personnel are assigned to
the base. It is not unusual to see almost all of the enlisted and over half
the officers seek housing in Albuquerque and surrouncing communities due to
the shortage of on-base housirg. Kirtland also nas temporary iodging arrange-
ments with selected motels and apartment compiexes near the base to help ab-
sorb this demand.

*0f the 2077 BAQ, 3 dorms with 259 spaces at Manzano Area are closed.
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Bachelor nhousing

There are 2,125 bachelor quarters or spaces at Kirtland: 48
officer and 2,077 enlisted. Most enlisted quarters are 2-person dormitory
type rooms with the exception of enlisted E-7 to E-9 which have one person
per room. Of the 2,077 enlisted quarters, 150 are allocated for enlisted
women. As of 1 February 1980, all 48 B0Qs and 1,164 BAQs were occupied.

At the Manzano Area, 259 enlisted BAQ spaces are closed, but these could be
reactivated if necessary.

[il.B.9.2.2 Civilian Housing  (AFERN 4.2.5.1)

Albuquerque has a large and varied housing stock offering
. wide selection of housing types and price ranges. Irformation obtained
from Jocal pubiications that 1ist nousing units for rent and for saie is
surmarized in Table 18. From this information it appears that a prospective
nome buyer can expect to find housing prices ranging from a low of $26,000
for an oider 2-bedroom home to a high of $168,500 for a new 4-bedroom home.
Tne rost numerous types of housing in the survey were 3-bedroom homes repre-
santing 37% of the total number of units for sale listed in the publications
citad. The average 3-bedroom home sells for $66,414 with an estimated month-
'y payment of $566.

In the rental market the average 3-bedroor: rouse for rent has
& monthly rental rate of $362; rents range from $250 to $650 per month. The
average Z-bedroom apartment rents for about $230 a month; apartment rents
range between $145 to $450 a month. The largest percentage of units seems
ta be in the 3-bearoom home {representing 72% of the units listed for rent)
and in tne 2-bedroom apartments (68% of the units listed).

The 1979 Housing Assistance Plan (HAP) reported that the .
housing stock total in Albuguerque was 123,661. Rental units totaled 55,634
arnd owned units 68,027. The rentai vacancy rate was 4.2% which results in
an estimated 2,337 rental units that are available. For owned units the
sacancy rate is considerably less at 1.65%, which means that about 1,122
units are for sale. The large number. of vacant rental units has generated
a renters market wherein units are being offered with the first month 'rent-
free' as an attempt to attract renters.

The condition of the housing stock in Albuquerque is described
ir the 1979 AAP. Housing suitabie for rehabilitation totaled 4% of the hous-
ing stock; 195 units were designated substandard and 40 of these units are
not reccrmended for rehabilitation*. The average age of housing in Albuquer-
que is 20 years.

111.2.9.3 Employment/Unemployment Status  (AFERN 4.2.2)

In October 1979 the civilian labor force for the region was
207,000 and the number of persons employed was 195,900. A total of 11,100
persons were unemployed, resulting in an unemployment rate of 5.4%; this is
comparable to the state-wide unemployment rate in the same period (5.8%).

* unit is considered a viable candidate for rehabilitation if the structure
has not deteriorated beyond 50% of its market value.
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Table 18
Survey of Available Housing
in the Albuquerque Area(])

Homes for Sale
Percent Average Monthly Price
Distribution Payment(2) Range
Low Average High
] $478.15 526,000 556,024 $ 96,000
57 566.72 34,000 06,414 159,550
33 783.38 22,500 85,536 168,500
100
Homes fcr Rent(3)
Percent Average Monthly Rent
Distrioution Rent Range
20 $247 $140 - 430
72 362 250 - 650
_ 8 372 275 - 475
100
Apartments for Rent(3)
Percent Average Monthly Rent
Distribution Rent Range
28 $190 $110 - 325
68 230 145 - 450
4 339 150 - 475
0

i1) Albugerque Journal, Sunday, February 17, 1980 and Albugquerque
Homes lilustrated of January 19, 1980.

-2

Source:

Payment table for monthly mortgage loans based on a 30 year conventional
loan, 20% down at 12%% interest, principal and interest only.
First American Title Insurance Co.

Unfurnished.
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The distribution of the laoor force in the region can be broken
into seven major categories: manufacturing, construction, transportation
and utilities, wholesale/retail trades, services (inc1uding miscellanecus),
and government. The Targest number of persons employed in both the Albuquer-
que Standard Metropolitan Statistical Area (SMSA) and in the state as a whole,
is in the wholesale/retail trades, services and government. In a recent 1979
economic study (Ref.: "Overall Economic Development Program") by the Middle
Rio Granage Council of Governments, it was stated that “although the Albuquer-
que area has a growing labor force both in numbers and diversity, the majority
cf the labor force is generally unskilled".

I11.8.9.4 Local Economic Factors  (AFERN 4.2.6)

The 1979 cost of living index for Albuquerque is compared in Table
T2 with otner cities of comparable size in the western United States. Albu-
guerque's data is repeated below.

All Inaex Grocery Housing Utilities Trans- Health Misc. Goods
I tems Items cortn. Care & Services

105.9 104.5 110.0 114.7 104.6 103.3 97.6

The nation-wide cost of living index varies between 82.6 {at Shenan-
doan, Iowa) and 125.3 (at Palm Springs, California). Albuquerque's index aver-
age of 105.9 is higher thar the national average of 100.0.
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IIt1.C Alternate 2 Location - Maiwstrom Air Force Base, Great Falls,
Montana

IT1.C. General Description of Region

Malmstrom Air Force Base in Great Falls, Montana has been select-
ed as the second alternate location for the CSOC facility. The base is sit-
uated on the eastern city limits of Great Falls, north of U.S. Highway 87/89
wnich is locally named 10th Avenue South. Figure 12 shows the location of
the pase with respect to the local area.

Great ~alls is Jocated in north-central Montana on the barders of
tne Missouri River and it is the second largest city in the state with an esti-
martea Janudary 19380 popuiation of 62,536. This represents 73 percent of the
tolai county popuiation. The growth rate in Great Fails has been below the
nation's average at about about .5-1 percent yearly since 1970. Although it
s a grain and miliing center for the grain farms in the region, the major
sources of employment are in the clerical and professional/technical fields.

Maimstrom AFB was estabiished in 1943; concurrent with a long series
of reductions in military missions over the past decade, the base work force
has aeclined to 1ts present level of 4,430 miiitary and civilian employees.

As the major city in Cascade County, Great Fails nas three accred-
ited nospitals plus a number of highly-rated medical clinics. It is also
the iocation of the State School for the Deaf and Blind and the Montana Re-
habititation Center for the treatment of crippled children and adults. It
nas a fairly new modern public library, 67 churches of all faitns, 400 cliubs
éra orcanizations, the Charles M. Russeli museum and art gallery, and other
cuitural, theatricai, concert and sympnony faciiities. Winter sports inciude
two nearby ski and snowmobile areas. Cutstanding hunting and fishing are
avaiiaole in the nearby region. Glacier National Park and Yellowstone Nation-
2\ Fark are both within several hours drive of Great Falis.

iii.0. General Description of CSOC Location at Malmstrom AFB

Two optional siting arrangements are being considered for the CSOC
if located in the Great Falls area. Both options utilize property and/or exist-
ing facilities at Maimstrom AFB,

Jption A wouid require rencbilitation of the existing SAGE building
for noucinc the enjine2ring and aamirnistrative functions and for additional
warenrs.sirg. A new vecnnicai Building and additionai powerplant structure
wou d 2e .onstructed in the vicinity of the SAGE buiiding. This option would
require the demclition of about 30 existing buildings which are already sche-
duled for cemoiition as part of a pase upgrading effort. Several of the base
reaGs n the vicinity of the SAGE complex would need to be re-routed around
the CSOC ouiidings to provide through traffic flow. The antenna field in Op-
tion A would oe remotety located southeast of the base runway. Both the CSOC
buildings 1n the SAGE area and the remote antenna field (as shown on Figure 13)
would have to be enclosed with a security fence and patrol road, and equipped
with a manned guardhouse at each location.
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Tigure 12 Location of Alternate 2 Sites at Malmstrom Air Force Base
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Option B invoives placing the entire CSOC facility (including the
antenna Tield) in the area southeast of the runway. Under this option the
existing guard dog training facility identified in Figure 13 would have to be
located elsewhere.

I111.C.3 Existing Traffic Environment  (AFERN 4.4.1.2)

Traffic impacts from this project will occur primarily in the immedi-
ate vicinity of the base; the three arterials that will receive the major traf-
fic from CSOC include 2nd Avenue North, 10th Avenue South (U.S. 87/89) and
57th Street. Tne degree of impact on eoch of these three arterials is highly
depengenc on which option is selected since different base entry and exit gates
utiiizing different public roaas would be involved.

under Opticn A the 2nd Avenue North entry gate will be used by the
CSGC employees housed in the SAGE area. If Option B is selected, a new manned
antry gate will be built at U.S. 87/89 located about 1500 faet from tne £SOC
site. Undger this option, traffic impact on and access to U.S. &7/89 becomes
of paramount importance.

The latest 1978 traffic counts that are available for the roads and
righways in the impacted crea, are presented on Figure 14. Traffic congestion
during peak base hours has peen virtuaily eliminated with the completion in
1979 of a new signalization system and right-turn janes at the intersection of
2nd Avenue North and 57th Street. U.S. 87/89 is presently an undivided 2-lane
state highway; plans for rebuilding it to a 4-lane divided highway with limited
access are included in the 1983 capital improvements budget. This improvement
orogram includes the 9-mile section just east of the city limits where the pro-
posed entry gate (in Option B) would be constructed off of U.S. 87/89. Approxi-
mateiy 16% of the 8,505 average daily traffic on U.S. 87/89 east of 57th Street,
is comprised of grain and freight trucks, and oil trucks from nearby re-
fineries.

Long-range pla..s beyond 1995 implementation include consideration of
a 'South 3ypass' arterial joining 57th Street with Interstate 15 on the south-

west side of tne city; this is shown in Figure 15. This arterial will provide

an alternate route to major north/south streets in Great Falls and should enable
ricre efficient travel to and from tne southwestern portion of the city. The via-
niiity of this arterial has not yet been established.

great Falls has no public bus system, therefore the only means
a7 transportation to and from the base is via private automobile or taxi.

li.c.a Existing Air Quality Environment (AFERN 3.3)

Great Falls is located in a highly favorable climate and topo-
jraphical setting which inhibits detericration of the air quality. Only
a small section of downtown Great Falls nas been designated as a non-attain-
mer.t area and then only for violation of the total suspended particulates
and carbon monoxide poliutants. However, there have been no violations in
the past two years of the suspended particulate primary standard and the
city has therefore requested attainment status for this category. Table 19
1ists the primary and secondary ambient air quality standards that are appli-
cabie 1n the State of Montana.
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Table 19
State and Federal Ambient Air Quality Standards
for
Montana
| Federal Federal i State 4]
! | Primary Secondary Adopted
. Pellutant I Standard | __Standard | standard
v i | I
Total Suspended Particulates ; 3 3 :
24-Hour Average i 260 ug/m3 r 150 ug/ms f 200 ug/m3
Annual Geometric Mean | 75 ug/m . 60 pg/m i 75 ug/m E
Sulfur bioxide | | | §
24-Hour Average : .14 ppm i -- ' .10 ppm
Annual Arithmetic Average ;.07 ppm j -- - .02 ppm
3-Hour Average L - 5 ppm i - ’
| ‘ i
Carbon Monoxide ; :
8-Hour Average 9 ppm 9 ppm ; 9 ppm
L-nour Average : 35 ppm 1 35 ppm ! 35 ppm
. | {
Pnotochemical Oxidants ; ! i 5
i-Hour Average : .12 ppm | 12 ppm ' -- !
! i
Nitrogen Jioxide ; S ;
24-=cur Average , -- ! -- 1 -- i
Arrug. Arithmetic Average : .05 ppm f 05 ppm ; -- j
- | i L |
The 1978 emissions inventory from stationary sources within the
Lrent 7alls area is inc’uded in Table 20. The carbon monoxide monitoring

stelion iocatea at 10th Avenue South and 9th Street registered violations
of the national nrimary standards on 16 days between QOctober 1977 and Feb-
ruary 1979. The city is continuing tomonitor carbon monoxide emissions at
a new location on 13th Avenue South near 20th Street. There are in addi-
tion, 27 monitoring sites located within and around the city which measure
reactive sulfur concentrations. Malmstrom AFB has aiso been conducting a
monitoring prograin for reactive suifur since October 1978. To-date there
have beern no recorded violations for nitrogen oxide, sulfur dioxide, or
ozsnes,

fable 20
1978 Great Falis Emission Inventory - Stationary Sources

[ L 1978

: | Estimated Emissions
; Pollutant | {Tons/Year)

; Total Suspended Particulates ! 422

+ Sulfur Dioxide . 381

' Nitrous Oxide 114

i Carbon Monoxide 10576

; Hydrocarbons J 390
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I11.C.5 Utilities (AFERN 4.4.2.1 and 4.4.2.2)

Utilities must be supplied to the CSOC and additionally, to the
CSOC employees and their families at their places of residence. In order
to assess the maximum potential demand placed on the utility systems supply-
ing Great Falls and Malmstrom AFB, it will be assumed for purposes of this
report that all of the CSOC employees will be new residents moving into Great

Falls. It is recognized that approximately 500 military and 60 civilian personnel

could be leaving the Great Falls area in early 1982 due to deactivation of
the SAGE program.

IT1.C.5.1 Water Resources (AFERN 4.4.2.1 and 4.4.2.2.1)

Great Falls obtains its water primarily from the Missouri River
rather than from subsurface aquifers. This water is filtered and chicri-
nated at the Great Falls Water Treatment Plant, which is capable of treat-
ing up to 50 mgd. Water is considered to be of good quality though some-
what hard. Maimstrom AFB purchases its water directly from the city and
cresently uses about 1.2 mgd. Water is stored on base in two elevated
250,000 galion tanks and two ground level tanks, for a total storage capa-
city of 2.2 million gallons. Additional water beyond the present 2.3 mgd
supply can be delivered to the base if the base's 12-inch supply main is
replaced with a 16-20 inch line.

The State of Montana allocates sufficient water to the city to
support a population of abcut 1,000,000 persons; the present population is
well under 100,000; thus water supply is not a limiting factor to future
growtn in the Great Falls area.

I11.C.5.2 Wastewater Treatment Facilities  (AFERN 4.4.2.1 and 4.4.2.2.2)

The Great Falls wastewater treatment plant has a secondary treat-
ment capacity of 20 mgd. It is presently treating 8-9 mgd; discharge is to
the Missouri River.

At the present time Malmstrom AFB operates its own treatment
piant which was updated and modified in 1973 to treat 1 mgd and to meet
the 1975 EPA criteria. The average daily flow presently is only about .85
mgd. Discharge from the base treatment plairt is also to the Missouri River
at & point approximately 1.5 miles north of the base. Because the base treat-
ment piant is presently unable to meet the more restrictive 1977 EPA criteria,
it will be abandoned and wastewater will then be handled by the city's sewer
system and treatment facilities. This is scheduled to take place by October
1982.

[11.C.5.3 Natural Gas Supply (AFERN 4.4.2.1 and 4.4.2.2.6)

Both the city and Maimstrom AFB are provided with natural gas by
the Great Falls Gas Company, which in turn receives gas from two gas fields
(operated by the Montana Power Company) through a distribution system origi-
nating in Alberta, Canada. Canada has enacted a program which calls for a
reduction in the amount of gas sold to the United States beginning in 1985.
Because of tnis eventuality, a central coal-fired heating plant is being
planned for the base with a start-up date ¢f September 1984. This plant
will replace numerous existing individual gas-fired heating units presently
in use.
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IIT.C.5.4 Electricai Power Supply (AFERN 4.4.2.7 and 4.4.2.2.3)

The Montana Power Company provides electrical power service to
the city and to Malmstrom AFB. Power is transmitted to the base from Rain-
bow Dam Hydroelectric Plant on the Missouri River northeast of town. (Great
Falls is known as the "Electric City" due to the abundance of electrical
power and water supplied by the Missouri River.) The base is supplied with
about 10,000 kVA; current usage is 8,000 kVA.

I11.C.6 Geolongy and Soils  (AFERN 3.1.2 and 3.1.3)

The base is situazed on top of a plateau which drops about 200
feet in elevation toward tne Missouri River to the north, and slopes toward
Great Fails on the west. There are no flcodplain areas in the vicinity of
either the SAGE building or in the area where the antenna field is proposed.
The western portion of Montana is in Seismic Zone 2. Geclogic faults, how-
ever, are not presently known to exist in the regional vicinity. Previous
test drilling on the base has indicated clayey material to a depth of 50
feet; 1t is estimated thzt bedrock depth is between 80 and 100 feet.

The site for the antenna field (in Option A) and the entire fa-
¢ility {in Ootion B) southeast of the runways is characterized by the Lan-
dusky-Gerber-Belt soils association. Tnese soils are found on nearly level
te roiling glacial plains and consist of dark colored siity clay loam sur-
face saoiis over brown, strong blocky, silty clay subsoils. These are highly
expansive soils which have in the past caused numerous foundation problems
and couid easily cause foundation distress at the CSOC facilities unless care
is taken during construction to maintain specific moisture contert and not
sllow the soil to dry or become excessively wet. Depending on the type of
foundation syster employed, frost penetration could also be a problem. Addi-
tionally, these soils possess corrcsive materials which have caused problems
elsewnare on the base with various subsurface steei or ferrous utility struc-
tures. Tnis so1l characteristic will have to be considered in the design
of utilities and other subsurface structures.

-

i1i.0.7.  Meteorclogy  (AFERN 3.3.7)

The ciimate 1n Great Falls is heavily infiuenced by its location
with respect to the Rocky Mountains. Maritime air masses are subject to
lifting and sinking as they cross the Continental Divide in the western part
of Montana. As a result, these air masses usually contain very little mois-
ture by the time tney reach the Great Falls area. The winter climate is domi-
rated by the Arctic high-pressure systems which result in occasional strong
surface inversions. Chinook winds {warm and dry, gusty winds which descend
on the lee side of the Rockies) occur frequently during the winter and effect-
ively breakup the inversion. Table 21 contains recorded climatological data
measued over the past 25-30 years.

Mean daily maximum temperatures in July and January are 82°F and
29°F; mean daily minimums in July and January are 55°F and 1C°F respectively.
Extreme temperatures are 106°F and -44°F., Temperatures over 30°F are relative-
ly infrequent, but days less than 32°F total more than 150 days a year. Mean
monthly relative humidities vary from a low of 45% in August to a high of 64%
in January, February and March.
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Table 21
Climatological Data in Great Falls
r yrs
: J F M A M J J A S 0O N D Rec
i
}Temperature {OF)
{ Highest 65 68 76 86 92 96 102 106 96 90 75 64 30
~ *  Mean Daily Max. 29 37 41 54 64 71 82 82 70 60 44 35 30
Mean Daily Min. 10 17 21 32 42 49 55 54 45 37 25 17 30
Lowest -36 -24 -31 -4 14 29 35 38 20 0 -19 -44 30
vean No. of Days
vax. Temp. > 90°F ¢c ¢ 0 0 X 1 7 7 1 X 0 0 30
' Min. Temp. < 320F 27 24 25 15 3 X 0O 0 2 9 20 26 30
v recipitation
Mean (Inches) .8 .6 .8 1.0 2.4 2.0 1.21.2 .9 .7 .7 .7 30
“dean No. of Days »0.5" X X X X 1 2 1 1 X X X X 30
Snowfali
' Mean (Inches) 5 7 8 6 1 X X x 1 2 71 7 27
i vean No. of Days ~ 6" 2 1 2 1 X X 0 0 x x 2 2 27
L ~Relative Humidity (%)
| Mean 64 64 64 57 55 586 47 45 51 53 60 62 30
o
Maximum 24 Hour Precipitation 3.20 inches 30 years of record.

X indicates iess than one

Scott AFB, Il1linois.

inches).

Maximum 24 Hour Snowfall 15.5 inches

Flying Weather - Annual Percentages for VYarious Categories.

A. Ceiling » 1000 Feet and Visibility > 3 Miles.
B. Ceiling 500-900 Feet and Visibility > 1 Mile or

Visibility > 1 Mile but « 3 Miles and Cdling > 1000 3.1%

C. Ceiling < 500 Feet and/or Visibility < 1 Mile 2.1
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30 years of record.
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Source: U.S.A.F. ETAC (Environmental Technical Appiications Center),

. Averqge cloud cover for the year is 61% with December through May
being the cloudiest months. The principle sector for cloud buildups is south-
east through west in the mountain ranges.

a t In summer, cloud tops range from
8° to 15° elevations to the southwest and west with heights up to 35,000 feet.

Monthly rainfall rates vary from 3.0 inches in June to .6 inches in
1 February. Maximum 24-hour rainfall over the past 30 years was 3.2 inches.
Snowfall has occurred in every month, with traces in June, July and August.
The heaviest snowfalls occur on the average in January (9 inches) and March (8
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Precailing wind is from the southwest with an average speed of 7
to 11 knots. Maximum gusts generally occur during winter storms but may
accompany a summer thunderstorm. Gusts of greater than 50 knots have occurred
in every month with an extreme of 78 knots.

Great Falls averages about 25 thunderstorm days per year with the
majority occurring between May and August (89% occur in this period). Icing
conditions from freezing rain or drizzle have occurred during 8 months of
the year with the most likely occurrence in QOctober, Uecember, January and
April. Fog occurs year-round but is most Tikely in October through April.
Severe thunderstorms, tornados, and dust storms are relatively rare in this
area.

111.C.5 Socioeconomic Environmert  (AFERN 4.1, 4.2, 4.3)

I11.C.8.1 Education (AFERN 4.3.3)

The Great Falis Public School District is comprised of 16 elemen-
tary schoois. 4 junior highs and 2 senior high schools. The January 1980
student enrcilment was 6,632 in Grades K-6; 3,185 in Grades 7-9; 3,451 in
Grades 10-12. Total student enroliment was 13,268 in 1980. The district had
a peak enrollnent of just over 19,000 students in 1970, but this has steadily
declined to the present level even though the popuiaticn of Great Falls has
increased in the same period. The district has projected a further decline
througn 1984 to 12,510 students, followed by a slight increase in 1985. The
stucent population projections are included in Table 22. As a result of this
downward trend, five ejementary schools have been closed (in 1979); two of
these facilities remain unused while the remaining three are being used for
other purposes.

Table 22
Student Population Projections

in

Great ralls Public School District

Grade Leve] 1981 | 1982 | 1983 | 1984 1985 |
e e e —~ — . .
! i l : | | 1

K-6 6732 1 6560 1 6,023 | 6,597 | 6,763 |
| 7-5 . 3,085 | 3,046 ' 3,112 3,106 | 2,99 ;
SR URY. 3,26 | 3,070 0 2,997 2,009 | _2,804
| Total Yearly Enrollment ! 13,099 j J

12,656 | 12,532 | 12,510 J 12,563

L S 1

—— ————

Five private parochial schools with a capacity for housing 1,500
K-9 students, are located in the Great Falls area. These schools are sub-
stantially under capacity at the present time.
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The College of Great Falls is the only institute of higher
education located in the vicinity. It is a 4-year private school with an
enroilment of about 1,200. Graduate courses are offered in cooperation with
the University of Montana, University of Southern Caiifornia, and Pepperdine
University. The College also offers under-graduate courses on-base which
are open to civilians as well as military personnel.

I11.C.8.2 Military and Civilian Housing (AFERN 4.2.5)

ri1.c.3.2. Military nousing (AFERN 4.2.5.4)

Malmstrom AFB has a total of 3,140 guarters for permanently

assigned officers and enlisted personnel. There are 1,406 family units, 68
bachelor officer units, and 1,666 enlisted or bachelor airmen units. In addi-
tion %o these permanent quarters there are units avaiiable for temporary hous-
ing; these include the 43 visiting officer quarters and 40 temporary ladging
quarters available to both officer and enlisted persconnel. The following is

a 1isting of military quarters on the base by rank, type, and totai spaces or
units in each category.

Temporary

Qualifying Personnel Famiiy Units BOQ BAQ VOQ Lodging
Officers 294 65  --- 43 --
Enlisted 1,112 -- 1,666 -- --
Officers and Enlisted --- — - - 40

Family Housing

Family units on Malmstrom are 17 to 28 years old and all are
in good condition. At the present time there are 294 units for officers and
1,112 for enlisted personnel. The waiting period for officer's quarters is
1 to 4 months; the average waiting period is about 3 months. For enlisted
personnel, the waiting period is about the same as for officers housing.

As of February 1980 all family quarters were occupied; this included 200 in-
eligibles (i.e. enlisted personnel in ranks normaliy ineligible for family
quarters).There are no plans at this time to increase the number of family
nousing units.

In addition to famiiy quarters, Malmstrom has a mobile home
faciiity with 155 spaces for privately-owned mobile homes. The monthly
charges total $19.22 ana the facility is open to officers and enlisted, mar-
ried or single. At the present time 135 of these spaces are occupied.

Bachelor Housing

The 1,734 bachelior quarters on Maimstrom are divided into 68
units for officers and 1,666 for eniisted personnel. In February 1980 all
officers quarters wereoccupied and 1,406 of the enlisted BAQ spaces were
taken; the remaining 260 unoccupied units are available for enlisted occu-
pancy.
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I11.C.8.2.2 Civilian Housing (AFERN 4.2.5.1)

Table 23 lists information that was obtained from local news-
papers and real estate publications that 1ist housing units for rent and for
sale. From this information it was determined that the average 3-bedroom home
sells for $60,900; sales prices range, however, between $31,000 and $125,000.
in February 1980 over 100 3-bedroom homes were listed for sale. The rental
market also provides a wide selection of reasonably-priced housing. The ave-
rage 3-bedroom home, for instance, rents for $308 per month and the average
2-bedroom apartment rents for about $230 a month.

The 1979 Housing Assistance Plan reported that the total hous-
ing stock in Great Falls was 24,129 units. Rental units totaied 10,072 and
owned units 14,057. The vacancy rate for rental units was 10% which indicates

that slightly cver 1,000 units are vacant and presumably available for renting.

The vacancy rate for owned units was also 10%, resulting in about 1,400 units
for sale. The unusually high vacancy rate of 10% for both owned and rental
units, is attributed to several factors: 1) a large number of residential
units were built in 1978 and 1679, 2) the deciine in the labor force at Malm-
strom which also occurred in 1978 and 1979, and 3} currently high interest
rates which terd to reduce home purchases and also affect the rental rates of
newly-constructed apartments. As an example, an apartment complex that
opened in 1979 only had 30% of its units occupied cre year later —a strong
indication that the present housing situation in Great Falls is a case of
more supply than demand.

Based on information obtained from the 1979 HAP, the housing
stock in Great Falis contains 1,685 units (7% of the total stock) that are
suitable for rehabilitation. There are additionally 269 substandard units
with 19 of these considered unsuitable for rehabilitation.

I11.C.8.3 Employment/Unemployment Status  (AFERN 4.2.2)

In November 1979 the civilian labor force in the Great Falls
area was 33,700 — a decrease of 2,600 from the November 1978 labor force of
36,300. The number of persons employed in November 1979 was 31,600; 2,100

were unempioyed. The unemployment rate corresponding to these figures is 6.3%.

This is higher than the state-wide unemployment rate during the same period
of 5.1%. The recent increase in unemployment is due in part to labor force
decreases at Malmstrom AFB.

The four major categories of employment in the Great Falls
region are Mining and Manufacturing, Wholesale Trades, Retail Trades, and
Services.

111.C.8.4 Local Economic Factors (AFERN 4.2.6)

Great Fails reported a 1979 cost of living overall index of

94.9 which is 5.1 points below tne nation-wide average of 100.0. This means that

goods, services, etc., cost less in Great Falls than in the typical American
city. The specific cost of index distribution for Great Falls is:

A1l Item Grocery Trans- Health Misc. Goods
Index Items Housing Utilities portn, Care & Services
94.9 107.5 80.7 66.3 105.1 95.6 109.7

I11-59
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Table 23 -

| Survey of Available Housing !
in_the Great Falls Areall)

Homes for Sale

Percent Average Monthly Price ;
. Bedrooms Distribution Payment(2) Range ‘
i Low Average High !
: 2 15 $327.44 $14,500 $37,000 $ 55,900
: 3 45 539.01 31,000 60,900 125,000
j 4 34 607.31 33,500 68,600 135,000
| 5 6 719.59 56,500 81,300 99,500
; 0
i Homes for Rent(3)
{ Percent Average Monthly Rent |
Bedrooms Distribution Rent Range }
Low High f
|
1 15 $148 $112 - %180 i
2 55 211 125 - 300
3 27 308 175 - 375 i
4 3 388 375 - 400 1
10 g
!
Iq\ ‘
\ Apartments for Rent' ™’ |
Percent Average Monthly Rent !
Bedrooms Distribution Rent Range ;
T Low High F
1 31 $170 $75 - $225 :
2 69 230 125 - 400 ] 1
100 |
I
(1) Great Falls Tribune, Tuesday, February 5, 1980 and Great |
Falls Homes and Real Estate, January 23, 1980. ') f
(2) Payment table for monthly mortgage loans based on a 30 year conventional T
loan, 20% down at 13% interest, principal and interest only. -
Source: First American Title Insurance Co. ’ f
(3) Unfurnished.
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IV. ENVIRONMENTAL CONSEQUENCES

IV.A Direct and Indirect Effects and Their Significance

The following assessment addresses only those impacts that are con-
sidered as potentially adverse. Impacts that are population-related (such as
air quality, traffic, schoels, housing) have been evaluated using a maximum
incoming CSOC population of about 6100 persons added to the current population
at each of the candidate locations. This figure of 6100 persons is derived
from the 2000 CSOC military and civilian personnel and their families, using
a ratio of 2.2 dependents per employee. Although a recent base realignment
at the Peterson AFB/Colorado Springs iocation, and one planned for 1982 at
Maimstrom AFB will cause the base and local populations to decrease, for pur-
Joses of determining a 'worst case' impact, local population figures have not
been adjusted for these base realignments.

IV.AL Traffic Impacts

iV.ALTL Traffic Generation of CSOC Project

The CSAC wiii have a maximum employment of 1,963 persons, of which
376 are expected to be military personnel and the remainder will be civilians.
As 2 worst-case situation, it is assumeéd that ali 1,9G0 employees will be new
t0 eacin candidate Tocation ana will therefore establish a househoid in the
respective metropolitan areas. Each household wiii generate approximately 10
trips per day, of which 1.62 trips will be made to the (SOC site. The remaining
trips (totalling about 15,900 trips per day) will be made on the existing street
systems in the respective metropolitan area. The additional 15,9C0 vehicular
trips when added to the present street systems at either of the candidate loca-
tions, is considered nominal when distributed over the metropolitan area. The
impact of this increase in traffic will not be discernable to the average driver.

The maximum number of employees expected to be present at each of
the shifts at the CSOC site are as follows:

Day Shift . . . . . . . 1,000 persons
Swing Shift . . . . . . 500 persons
Night Shift . . . . . . 500 persons
TOTAL . . . . . . . . . 2,000 persons

Daily trip generation data, as collected and published by ITE*, sug-
gest that a daily trip rate of 1.8 trip ends per empioyee per day, 90 percent
of wnich are employees and 10 percent are visitors, might be expected at a facil-
ity of this type. This generation rate suggests that only one auto in four has
a passenger. Based upon this auto occupancy rate, the following are the number
of vehicles that might be expected to arrive at the peak periods:

Peak Periods Inbound Outbound
AM Peak Hour (Shift Chanae) 810 Trips 200 Trips
PM Peak Hour (Shift Change) 200 Trips 810 Trips
End of Swing Shift {Shift Change) 200 Trips 200 Trips
0ff-Peak (8 am - 5 pm) 135 Trips 135 Trips

* "Trip Generation, An Informational <¢eport", Institute of Transportation
Engineers, 1979.
Iv-1




[V.A.1.2 Traffic Impacts at Peterson AFB/Colorade Springs Location

The proposed CSOC sites (i.e., Sections 24 and 26) are presently un-
improved and therefore do not generate traffic. Access to Section 26 is via
Highway 94, an east-west arterial, then south along Enoch Road approximately
two miles. Section 24 lies just east of Section 26 and presently does not have
vehicular access. (NOTE: If Section 24 is selected for the CSOC, vehicular
access would have to be acquired from either Highway 94 or Enoch Road.) Traffic
volumes are relatively low on Highway 94 east of Peterson Road. By mid-1980
coal-carrying trucks will begin using Highway 94 (estimated to be 150 trucks
per day) between Franceville Road and Colorado Springs. Although the volume
of trucks is not great, their speed will be slow due to their weight. The State
iHighway Department has included construction of a passing lane in the vicinity
of Franceville Road as part of their improvement program.

Peterson Road is the main access street to Peterson AFB and accom-
modates peak-hour volumes of approximately 4,100 vehicles inbound in the am
and 4,100 vehicles outbound in the pm peak hcur. Volumes of this magnitude
can be accommodated through a traffic signal with a level of service in the
E* range for snort periods in the evenings and in the D range in the morning.
These service levels represent conditions of congestion for short intervals
during the peak periods.

The most recent traffic counts on roads to be affected by the CSQOC
location are as follows:

State Highway 94 at Enoch Road 1,200 ADT**
tate Highway 94 east of Peterson Road 3,000 ADT
State Highway 94 west of Peterson Road 13,000 ADT
Enoch Road south of State Highway 94 100 ADT
Peterson AFB Main Gate 4,100 YPH**>*
(Peak Hour)

It should be noted that traffic volumes increase markedly at Peter-
son Road wnich serves as the main entrance to the base. East of Peterson
Road the predominant traffic is of the farm-to-market nature, with approxi-
mately 2.4 percent trucks.

It is estimated that a high percentage of the project traffic will
use the Highway 94/Peterson Road intersection and thus compete with Peterson
AFB employees for available intersection capacity. During the am and pm peak
periods, the project will introduce approximately 810 vehicles per hour in the
heavier direction. If the peak periods of the CSOC correspond to the peak hours
at Peterson AFB, a capacity deficit could occur at this intersection, creating
delays during these intervals. Should congestion develop at this intersection,
consideration should be given to addition of a lane for either rsrthbound or
westbound traffic.

During the evening peak exiting period at the CSOC location, traffic
control devices may be necessary at the intersection of Highway 94/Enoch Road,
to enable the 810 vehicles to safely enter Highway 94. The amount of conflict

*See Appendix B for definition of service levels.

**Average daily traffic, two-way travel over a 24-hour period.
***Vehicles per hour during the peak hour, one direction only,
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will be dependent upon two variables: 1) amount of through traffic on
Highway 94, and 2) amount of car or van pooling. During the morning peak
period, 810 vehicles will make a right turn from Highway 94 to Enoch Road.
Because of the right-turning maneuver, capacity of the intersection will
not be overtaxed.

IV.A.1.3 Traffic Impacts at Kirtland AFB/Albuquerque Location

The main portion of tne CSOC facility (excluding the antenna
field) will be located in the Manzanc Area of Kirtland Air Force Base.
Tre antenna field would be built at a site about 2 miles southeast of
the Manzano Area with vehicuiar access via Lovelace Road {an extension
of Pennsylvania Avenue} and Coyote Springs Road. Kirtland Air Force Base
presently uses five entrance gates; employees and visitors to CSOC would
travel thrcugh the main gates and base area to Pennsylvania Avenue and
tnence to the Manzano Area located about 4.5 miles from the main part
of the base. Although existing traffic volumes are light on the south
end of Pennsylivania Avenue (in the vicinity of the CSOC), volumes on
the base streets increase markedly north of 0 Street. The present base
command has therefore implemented staggered work schedules in addition
to making many of the base streets one-way in an effort to minimize
peak hour congestion within the main compound area.

Pennsylvania Avenue is also the military convoy route to
the munitions storage area at Manzanc. During those periods of a convoy,
all other traffic must yield to the convoy vehicles. This should not
present more than an accasional interruption to CSOC traffic, parti-
cularly in the off-peak period {8 am to 5 pm) when an average of 30
vehicles per hiour (15 irn and 15 out) come and go from the CSOC. A con-
voy during this period would not present a congestion problem, but could
be considered an inconvenience to visitors.

During the peak am and pm periods at Kirtland AFB, delay is en-
countered entering and leaving trhe main gates. Based upon peak-hour traffic
counts, traffic distribution at the five base gates would be distributed as
noted in Table 24 on tnhe following page. If CSOC employees are allowed un-
restrained use of any of the base gates, commuters during both the am and
pm peaks will experience delay north of O Street within the cantonment area.
Because five main access gates are available it is anticipated that the 810
vehicles per hour will be distributed such that the maximum impact will be
240 vehicles per hour on Wyoming Boulevarda. During the peak period it is
expected that CSOC wili add approximately six vehicies per minute. This
additional volume at the Wyoming Gate will change the volume/capacity ratio
for inbound traffic from approximately .88 to .94, or approximately one-
half of a service level. Because there are three lanes outbound at the
Wyoming Gate, the v/c ratio will be much less, changing from .50 to .55.
These v/c ratios suggest a relatively free flow.*

(v/c)

*Corroborated by discussions with Kirtland AFB security officer on 10 June 1980.




Table 24

Peak-Hour Traffic at Kirtland AFB

Inbound { Outbound
AM - Peak 1 PM - Peak 1
24-Hour Volume Current Csoc Current CsoC
Gate Both Directions Vehicles Vehicles Vehicles Vehicles
| Wyoming 21,800 3,160 240 2,720 240
{
! Gipson 20,600 | 2,880 230 3,810 230
{ Truman 18,000 {2,160 190 2,160 190
t
! Eubank 3,000 1,170 30 1,080 30
| Carlisle 10,900 1,910 120 I 1,740 120
! 11,280 810 ¢ 11,510 810
' |
|

Estimated to be added as a result of the project. Distribution is in the
same proportion as the traffic at each gate is to the total traffic at
all gates.

The anticipated increase of 230 vehicles per hour on Gibson will
increase the morning v/c ratio from .80 to .86. However, such an increase
suggests that the 230 additional vehicles can be accommodated without intro-
ducing delays, although travel speeds may slow slightly. Although the even-
ing outbound voiume is greater than the morning, the three outbound lanes
suggest a v/c ratio of .71 increasing to .75, which suggest relatively free

Tow*x,

Addition of 190 vehicles per hour to the Truman Gate will in-
crease the v/c¢ ratio from .60 to .65 which suggests there will be no discern-
able change in travel speed or congestion along the streets leading to this
gate. The tubank and Cariisle Gates will receive a lesser amount of traffic,
30 and 120 vehicles per hour, respectively, and thus will be affected even
less by project travel.

In summary, peak hour travel speeds on Pennsylvania Avenue and
Wyoming Boulevard within the base, are relatively slow but drivers experience
only moderate congestion, particulariy during the morning peak period. Travel
time from the CSOC site to the various gates after addition of CSOC traffic
cannot be estimated with any degree of accuracy. Addition of project traffic
will increase the amount of congestion slightly unless CSOC emplioyees use the
tubank Gate, in which case there will be no diminution in travel speeds or
travel conditions on the main base streets.

Iv-4
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If Eubank Gate is to be used by the CSOC employees, a new paved
street would be required to connect this gate with the CS0C. Traffic con-
trol measures may also be required at the tee intersection of Eubank Boule-
vard and east G Street, particularly for evening traffic.

The Middle Rio Grande Council of Governments has adopted plans for
an expressway extending from the Gibson/I-25 interchange easterly to the Cen-
tral Avenue/I-40 interchange. This is called the "Gibson East Corridor" and
is tentatively scheduled for construction sometime within the next 5-10 years.
It will relieve traffic at most of the base entry gates as well as reduce peak
hour congestion on the base streets.

Public bus transportation is available in Albuquerque and is used
by a number of Kirtland base employees commuting to work. However, in order
to make this form of public transportation feasible for the CSOC employees,

a shuttle vehicle would be needed to provide transportation between the pub-
lic bus stops at the base gates and the CSOC site located some 4-6 miles from
the nearest gate.

IV.A.1.4 Traffic Impacts at Malmstrom AFB/Great Falls Location

Access to the Option A site (the SAGE building area) would be via
the Malmstrom AFB 2nd Avenue North gate. CSOC employees would therefore be
adding to the present traffic volumes at this entrance. Should the Option
B site be selected, it is proposed that a new gate be constructed immediately
south of the antenna field, thus allowing direct access onto U.S. 87/89 and
precluding the use of the 2nd Avenue North gate.

IV.A.1.4.1 Option A Traffic Impacts

The latest available peak hour traffic data listed below was ob-
tained in November 1975 and are included in the Military Management Command
Report No. 75-36. Although the report is approximately 4 to 5 years old, the
base population is about the same now as it was in 1975. The data below can
therefore be considered representative of today's traffic volume at the 2nd
Avenue North gate.

Existing Csac Total Percent Increase
Traffic Traffic Traffic due to CSOC Traf.
Peak am Hour-Inbound 830 810 1640 98%
Peak pm Hour-Outbound 760 810 1570 107%

Inasmuch as the CSOC employees will enter and leave during the
same peak hour period as do the Maimstrom AFB employees, congestion could
be experienced at the 2nd Avenue North gate. The base presently has stag-
gered working hours to minimize base traffic congestion and car pooling is
encouraged. It is assumed that CSOC employees would also take part in the
flexible work hours program and car pooling.

An hourly volume of 1640 vehicles can be accommodated in a two-
lane approach to a traffic signal if approximately one-half of the signal's
green time is assigned to that approach. Therefore the service Tevel at the
intersection of 2nd Avenue North and 57th Street should remain at a non-con-
gested level. Off-peak volumes will be nominal and will have no discernable
impact on service levels on the nearby streets or at the 2nd Avenue North gate.

Iv-5




Vehicular travel between the SAGE area and the antenna field must cross the
end of the runway and pass through the explosives storage area, both of which
could be impediments to safe travel. On the other hand, there will be a mini-
mal amount of travel by CSOC employees to the antenna field and for this rea-
son, the aforementioned concerns should not be a significant problem.

IV.A.1.4.2 Option B Traffic Impacts

U.S. 87/89 is presently a two-lane undivided federal highway serv-
ing approximately 8500 vehicles per day, an estimated 10% of this traffic are
trucks. Plans for rebuilding the highway to four lanes, divided with limited
access, are proposed in the 1983 federal highway capitol improvements budget.
This project would include that section of the highway in the vicinity of the
proposed new gate. The data below presents current traffic volume on U.S. 87/89
during the peak am and pm hours, and the added traffic volume due to the CSOC
project.

Existing €soc Total Percent Increase
Traffic Traffic Traffic due to CSOC Traf.
Peak am Hour - Inbound 510 810 1320 159%
Peak pm Hour - Outbound 510 810 1320 159%

Although the percentage of added traffic is quite high, CSOC traf-
fic could be accommodated by a traffic signal on U.S. 87/89 if there are pro-
vided four lanes of travel plus a left-turn lane on U.S. 87/89, and a single
exit lane out of the CSOC facility. Such a configuration would provide a
service level in the D range*. Service level to the highB or lTow A range
could be achieved by providing in addition to the signalized intersection, dual
exit lanes from the CSOC facility.

IV.A.2 Air Quality Impacts

IV.A.2.1 Motor Vehicle Emissions

The potential long-term air quality impact associated with implemen-
tation of the CSOC project is primarily related to emissions from the increased
use of motor vehicles by CSOC personnel and their families. The estimated in-
creased emissions related to motor vehicle use for all three locations, are
tabulated in Table 25 on the following page. The emission factors used in Table
25 are based on EPA Mobile Source Emission Factors (EMFAC 5) for 1986 assuming
83% light duty automobiles, 12.5% light duty trucks, 1.5% medium duty trucks,
1.8% heavy duty trucks, and 1.2% motorcycles. Average vehicle miles traveled
per day were estimated for each of the three candidate locations; 62,490 at
Peterson AFB/Colorado Springs; 61,050 at Kirtland AFB/Albuquerque; 26,660 at
Malmstrom AFB/Great Falls.

The emissions tabulated in Table 25 equate to a total of 536 Tons/year
fer the Colorado Springs location, 523 Tons/year for the Albuquerque location,
and 225 Tons/year for Great Falls.

*Service Level as defined in the Highway Capacity Manual of 1965.
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Table 25

Estimated Motor Vehicle Emissions from CSOC Project
at
€SOC Candidate Locations

Total Motor Vehicle Emissions

T
i Emission

b e e e

. Pollutant | Factor Peterson AFB/ Kirtland AFB/ Malmstrom AFB/

; Coilorado Springs ; Albuquerque Great Falls

, #ms/mile 1b/day Tons/yr 1b/day Tons/yr 1b/day Tons/yr |

‘Carbon L 17.4 2394 436 2360 427 1009 184 :
Monoxide | i

rydrocarsonsi 1.4 193 35 188 34 81 15 !

N1 trogen { 2.1 289 53 ¢82 51 113 21
Oxides

Suifur i 15 21 4 20 4 8 2
Oxides !

Particulates: .3 i 43 _8 40 7 16 3

' TOTAL | | 536 523 225

L J.___ 71 [ 1

IV.A.2.1. Impact of CSOC Motor Vehicle Emissions at Peterson AFB/

Colorado Springs Location

The total emissions of 536 Tons/year equate to roughly .2% of
the reported 1974 emissions in the Colorado Springs AQMA. While this may be
considered an insignificant increase, it still represents an addition to the
present emissions and contributes to the worsening of the air quality. Car
and van pooling will therefore be encouraged to minimize this impact.

The existing average daily traffic (ADT) of 3000 vehicles on
Highway 94 east of Peterson Road could nearly double as a result of the CSOC.
However, the projected ADT of 5700 vehicles will not present any air quality
problems alongside the roadway. Car and van pooling will reduce this impact
on Highway 94.

iV.A.2.1.2 Impact of CSOC Motor Vehicle Emissions at Kirtland AFB/
Albuquerque Location

The CSOC motor vehicle emissions of 523 Tons/year represent
approximately .14% of the reported emissions in 1978 in the Albuquerque-Bern-
alillo Air Quality Control Region. While this is certainly not a significant
increase, it nevertheiess is an addition to the air pollutants in the region.

For this reason, and to conserve gasoline, car and van pooling will be encouraged.

Iv-7

T



IV.A.2.1.3 Impact of CSOC Motor Vehicle Emissions at Malmstrom AFB/
Great Falls Location

The estimated CSOC motor vehicle emissions amount to roughly
225 Tons/year, or 1.9% of the 1978 reported emissions for the Great Falls
area. While this does not represent a significant impact on the region's
air quality, it is important that the CSOC population be encouraged to carpool
and exercise every opportunity to reduce use of the private automobile.

IV.A.2.2 Impact of Household Emissions at CSQC Candidate Locations

The combustion of natural gas for space heating and water heat-
ing within the CSOC personnel dwelling units (1900 households) will also re-
sult in emissions of air pollutants. The estimated emissions from the use of
natural gas are presented in Table 26; within the accuracy of these estimates
and based on a natural gas consumption rate of 20,000 cubic feet per month per
dwelling unit at all three candidate locations, the information contained in
Table 26 approximates the natural gas emissions at all Tocations considered.

Table 26
Emissions from Natural Gas Combustion in CSOC Households

' Pollutant I‘ Emission Factor* Total Emissions

! J 1bs/1000 cuft 1bs/day Tons/yr
T T

' Carbon Monoxide | .020 25 4.6

| Hydrocarbons ' .008 10 1.8
"Nitrogen Oxides .080 101 18.0
«Sulfur Oxides .0006 1 .2
 Particulates .005 6 1.1
i TOTAL 25.7

*Table 1.4-1, Compilation of Air Pollutant Emission Factors, AP-42,
2nd Edition, February 1976,

The total emissions generated by natural gas combustion in
1900 CSOC nouseholds are estimated to be 25.7 Tons/year. This represents
Tess than a .01% increase in total emissions at both the Colorado Springs
and Albuquerque locations, and a .22% increase at Great Falls.

Iv.a.2.3 Dies:l Generator Emissions

Emercency electrical power for the CSOC facility is to be
supplied by nineteen (19) diesel generators of 750 kVA output each, or
1000 hp. Other than during emergencies, the generators are to be operated
only about 15 minutes each month to insure their optimum performance and
reliability. Based on EPA emission factors* for diesel-powered industrjal
equipment (i.e., 33.5 pounds of particulate and 31.2 pounds of sulfur diox-
ide and 469 pounds of nitrogen oxides per 1000 gallons of fuel ofl con-
sumed), each diesel generator would produce 26 1bs/hour of particulate
emissions and 24.2 lbs/hour of sulfur dioxide emissions and 364 1bs/hour
of nitrogen oxides, assuming the generators would have to operate for at
least a one-hour period under an emergency condition.

*Compitation of Air Pollutant Emission Factors, AP-42, Table 3.3.3-1,
February 1976. g
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IV.A.2.3.1 Conformance with EPA Standards

The Environmental Protection Agency prepared new source perfor-
mance standards for stationary combustion engines on July 23, 1977. The stand-
ards exempt standby diesel electric generators where such generators are only
to be used in cases of emergency such as loss of the primary power source. Fur-
thermore, because the generators are only to be used under emergency conditions,
a permit would not be required under the EPA Prevention of Significant Deteriora-
tion program. No other federal emission standards are applicable to the diesel
electric generators.

IV.A.2.3.2 Conformance with Colorado State Regulations {

The CSOC diesel generators are subject to the regulations of
tne State of Colorado Air Quality Control Commission. Under the Commission's
regulations, units which are less than 1000 hp are exempt from the agency's
permit requirements. Since the CSOC units are equal to 1000 hp, an applica-
tion may be required to operate the generators.

When operating, the diesel generators must meet the following

State emission regulations. Maximum Emission Rate/

ti Emission Standard Generator, Based on
State Regulation mss10 - ar State/Local Regulations*
1.1A.1 20% Opacity
i.IIA.T p = p0.26 32.5 1bs/hour
(P = Particulate maximum emission

rate, Ibs/million Btu/hr
generator heat in-
put, million Btu/hr)

1.IIIA.4.D S=.8xH 90 ibs/hour

X
n

(S = Sulfur dioxide maximum
emissions rate, 1bs/hr
H = generator heat input,

million Btu/hr)

The estimated CSOC generator emissions of 26 1bs/hr of parti-
culates and 24.2 1bs/hr of sulfur dioxide indicate that the CSOC diesel gen-
erators would not exceed the above-referenced State emission standaras. Fur-
thermore, the 20% opacity standard is not likely to be exceeuad based on the
type of fuel oil (No. 2) to be used.

IV.A.2.3.3 Conformance with New Mexico State Regulations

The Albuquerque-Bernalillo County Air Quality Control Board
has adopted regulations for fuel burning equipment which would apply to the
emissions from the diesel generators. These regulations have been approved
by the State of New Mexico, and are as follows:

*Based on 112 million Btu/hr heat input per turbine
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Maximum cmission Rate/

Albuquerque-Bernalillo Generator, Based on
Board Regulations Emission Standard State/Local Regulations*
Section 15.01 Nitrogen oxides emissions 33.6 1bs/hour

are limi ~d to 0.3 1bs/mill-
ion Btu heat input for units
which operate an equivalent of
1x1012 Btu/yr heat input or

greater
Section 16.0 20% QOpacity
Section 16.0 Particulate emissions are 3.4 1bs/hour

limited to .03 1bs/million
Btu heat input for units over
250 million Btu/hr heat input

Section 17.01 Sulfur dioxide emissions are 38.1 1bs/hour
limited to .34 lbs/million ,
Btu heat input for units which ‘
operate an equivalent of 1 x 1012 )
Btu/yr heat input or greater

The operation of the CSOC diesel generators are exempt from the
above regulations due to the small size of each diesel generator (i.e., 112 :
million Btu{gour heat input) com?ared to that sgecified under the requia- o
tions (1x10'¢ Btu/year or 250 million Btu/hour heat input). |
Hence, no state or local emission standards for nitrogen oxides, sulfur di-
oxide or particulates apply to the operation of the CSOC diesel generators.

IV.A.2.3.4 Conformance with Montana State Regqulations

The State of Montana Air Quality Bureau has the following
regulations and standards with respect to diesel generator exhaust.

State Regulation Emission Standard Maximum Emission Rate/ i

Generator, Based on .
16-2.14(1)-{S1460) 20% Opacity State/Local Regulations* '
16-2.14(1)-(S1450) Particulate emissions are 39.2 1bs/hour i

Timited to .35 1bs/million Btu
heat input based on interpola-

tion of emission rate curve !
16-2.14(1)-(S1460) S = 2.0 x H 224 1bs/hour
(S = Sulfur dioxide maximum ] 1
emission rate, lbs/hr 4

H = generator heat input,

million Btu/hr) 1

The estimated particulate and sulfur dioxide emissions for the
CSOC diesel generators are 26.0 1bs/hour and 24.2 1bs/hour respectively, and "
therefore do not exceed the abovementioned State emissions standards for these 3
pollutant categories. The 20% opacity standard is complied with through the
use of No. 2 fuel oil.

“*Based on 112 million Btu/hr heat input per turbine
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IV.A.2.4 Hot Water and Space Heating Steam Boilers

The steam boilers (two @ 175 hp each) proposed as part of the hot
water and space heating system will meet any applicable state emissions stand-
ards due to their small boiler size and type of fuel (gas or diesel fuel oil)
specified to be used. This is true at each of the candidate locations.

No federal EPA emissions standards will
of their small size and Tow emissior rate.

iV.A.2.5 Construction Uperations Emissions

The construction phase of the project will include two sources of
air poilution emissions. These are exhaust emissions from construction and
gracing equiprent and dust from earth movement and equipment traffic on unpaved
roads. The dust emissions may cause a nuisance to any persons who reside in
the vicinity of the project. However, this impact will be of short duration
and wili cccur only sporadicaliy over the estimated two month grading phase.
The dust emissions could average up to 80 lbs/acre/day of grading activity;
this figure is based on EPA measurements of dust from typical grading operations.
Since no site grading plan is available at this time, the total daily dust emis-
sions cannot be exactly determined. Under the assumption that 10 acres is to
de graded in any one day, the dust emissions could reach 800 1bs/day. Proper
ground watering procedures should be implemented as well as complying with the
local dust centrol and grading ordinances.

In addition to the dust generated by grading activities, the routine
use of unpaved roads for delivery of construction equipment/materials (this would
be specifically applicable to Enoch Road at the Peterson AFB/Colorado Springs
location) will also generate dust. Since Enoch Road is to be paved anyway,
it is advisable to pave this road prior to construction activities, or use some
other dust palliative measures,

The operation of heavy equipment will generate vehicular exhaust
emissions during the construction period. These exhaust emissions are anti-
cipated to be minimal and will cease upon completion of the CSOC. Assuming
100 gallons of diesel fuel is consumed per day during the two-month site prep-
aration (grading) when construction vehicle emissions will be at a maximum, the
emissions associated would be approximately that shown below:

Carbon Monoxide . . . . . . . 94 1bs/day

dydrocarbons . . . . . . . . 35 ibs/day

Nitrogen Oxides . . . . . . . 49 1bs/day 239 1bs/day
Sulfur Oxides . . . . . . . . 31 1bs/day J

Particulates . . . . . . . . 30 1bs/day

The above emissions are based on emission factors included in Table 3.2.7-1,

Compilation of Air Pollutant Emission Factors, AP-42, 2nd Ediction, February 1976,

IV.A.3 Jtility Impacts

Both the CSOC facility and residential households occupied by the
CSOC employees and their families, would require utilities. Table 27 on the
following page contains a list of the estimated q:-ntity of water, natural gas
and electricity required, and the projected wastewater treatment capacity needed
for the CSOC and its population., These figures are based on 24-hour continuous
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operation of the CSOC, addition of 6,100 persons to the existing population at
all of the candidate locations, and distribution of the CSOC population through-
out the respective urbanized area at the three locations.

Table 27
Utility Demands of CSOC Personnel and CSOC Households

Lg_}Utility Demand Factor Total Demand
‘dater
“CS0C Facility | ==--- 82,500 qpd
: CSOC Households 110 gpd/person 660,000 gpd
rWwastewater Treatment
CSOC Facility |} ==--- 82,500 gpd
© £SOC Households 110 gpd/person 660,000 gpd
yNatural Gas
{ CSOC Facility |  ====--- 63 MCF/yr
: CSOC Households 20,000 CF/DU/month 456 MCF/yr
[Electrical Power !
. CSOC Facility | e 10,500 kW Peak Demand
: 87 MkW-Hrs/Year
1 CSOC Households 5 kW/DU/month 114,000 kW/yr
L 4

IV.A.3.1  MWater
IV.A.3.1.1 Peterson AFB/Colorado Springs Location

r o

The CSOC facility will have several alternatives with respect to .
water supply. Both the Cherokee Water District and the Pikes Peak Water Com- !
pany have sufficient water to meet the CSOC need of 82,500 gallons per day. -
However, a water line would have to be instailed from the closest point o
connection (2 or 3 miles depending on which source is selected). Other B
water suppliers are available in the area, but they are further removed from :
the CSOC location and would engender added costs with no real advantage in
terms of supply or improved water gquality. :

With the completion of several water supply sources that are pre-
sently being developed, Colorado Springs will be able to serve a population
of between 500,000 and 550,000 by 1990. The Fryingpan-Arkansas water pro-
ject will provide an additional 12,900 acre-feet of potable water by 1985
for serving up to 48,000 more people. The CSOC population of 6,000 persons
by 1986 will use less than 13% of this new supply. Because of the timely “
development of the Fryingpan-Arkansas Project and others which will follow, !
the CSOC population can be accommodated in the region without generating a
negative impact on water supply systems and capacities.
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IV.A.3.1.2 Kirtland AFB/Albuquerque Location

The main portion of the CSOC facility will be housed at the Man-
zano Area where utilities are presently available. A new water line may be
needed to replace about 2,500 feet of old line connecting the Manzano Area
to the water main located in Pennsylvania Avenue. The antenna field requires
only a small amount of water which can be provided by a 500-gallon storage
tank placed on-site. An alternative to the storage tank is to extend the
water line from the Manzano Area to the antenna field, a distance of 2.5
miles. The Manzano Area water system has capacity for delivering up tc
1 miliion gallons per day, which far exceeds the CSOC demand for 82,500 gpd.

The Albuquerque area is endowed with water resources for the fore-
seeable future and by 2020 they should have enough water to support a popu-
tation almost double that of today. The present water supply is sufficient
to support 540,000 persons. This means that about 240,000 additional people
could be served without any additional water resources. The CSOC popuiation
of 6,000 persons represents 2.5% of the 240,000 reserve.

IV.A.3.7.3 Maimstrom AFB/Great Falls Location

The base water supply is presently limited to 2.3 mgd which is
rearly double the present base consumption of 1.2 mgd. The CSOC facility
would use about .083 mgd. Additional water is available to the base but
would require replacement of the existing base water main with a larger
capacity 1ine. Option A will require installation of a 4-inch diameter
iine to the nearest point of connection on-base, which is about 1800 feet
from the CSOC. Water is already available at the antenna field and is ade-
Guate for Option A (i.e., the antenna field only), but nct for Option B
where additional water would be needed for fire protection.

Great Falls has a water supply sufficient to support a popu-
lation up to 10 times its present level. Thus, water supply for the CSOC
population is more than adequate.

IV.A.3.2 Wastewater Treatment

iV.A.3.2.1 Peterson AFB/Colorado Springs Location

Wastewater at the CSOC is to be treated using an on-site sewage
treatment plant of the extended aeration activated sludge process design. The
plant will provide screening and grinding, aeration, final clarification, and
disinfection. Sludge drying beds will be provided for periodic blowdown of
excess solids. Aeration blowers and chlorination equipment will be housed in
an enclosure for protection. Critical plant equipment will be tied into the
backup power system to allow continued operation in the event of a commercial
power outage. Effluent disposal will be via lined evaporative ponds with re-
use of the treated water for supplemental fire protection and irrigation. A
minimum of two evaporative ponds will be used-for cycling and resting of the
ponds. These ponds will be lined to prevent discharge to the underground water
table. In order to prevent freezing during winter months, the entire treat-
ment system will be covered and treated water will be kept in motion.
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Prior to construction of tne CSOC sewage treatment plant, the Area-
wide Water Quality Management Plan for E1 Paso and Teller Counties will have to
be amended through the public hearing process, to include the CSOC treatment
plant. Application for the required permits cannot be obtained until the afore-
mentioned plan has been amended to include the CSOC plant.

The regional treatment facilities for the Colorado Springs area are
in the process of being expanded to accommodate future long-term growth (judged
to reach 550,000 persons by the year 2020). The present treatment capacity is
42 mgd: however, wastewater generation has averaged only 24-26 mgd for the past
several years. Using the current populaticn fiqure of 231,000 persons, it can
be determined that the wastewater generation factor is about 113 gond per per-
son. The CSOC will aod another .66 mgd in 1985. At the present sewage gener-
ation rate (113 gpd per person) the existing treatment nlant could accormo-
cace i4,,000 more persons in the area; the CSOC population of 6,000 represents
only 4+% of this number.

V.AL3.2.2 Kirtlana AFB/Albuquergue Location

Wastewater treatment will be handled in the same manner at the
CSOC facility as described for the Peterson AFB/Colorado Springs location.

Albuquergue is in the initial stages of sewage plant expansion to
provide a treatment capacity of 59 mgd by 1983; this will serve a population
of about 500,000, or 100,000 more than presently in the area. By 1990 the
additional piant expansion will accommodate a total population of 644,000,
The CSOC population of 6,000 is well within the treatment capacity level
that will be on-line by 1985 when the majority of the CSOC population will
be Tocated in the area.

IV.A.3.2.3 Malmstrom AFB/Great Falis Location

By October 1982 the base sewage trunk line will be connected to
the city's sewer system for treatment at the Great Falls regional treat-
ment plant. This plant can treat up to 20 mgd and with the base sewage
added, it will be handling oniy about 50% of its treatment capacity. The
addition of .083 mgd from the CSOC facility and .66 mgd from the CSOC popu-
lation are of minor impact on the capacity of the plant. Sewer lines will
have to be installed on-base, however, to connect the CSOC facility to the
base trunk line. In both Options A and B a 4-inch vitrified clay pipe sewer
line would have to be installed for a distance of about 2 miles.

IV.A.3.3 Natural Gas

IV.A.3.3.1 Peterson AFB/Colorado Springs Location

The CSOC facility requires about 63 MCF per year of natural gas
for heating and humidification and provision of domestic hot water. Peak
demand during the winter months is estimated at 104,500 cubic feet in any
24-hour period. There are no natural gas transmission facilities in the
immediate area and thus gas line extensions would be required from either
the city's Tine 13 miles west of the site, or from People's Natural Gas line
6.5 miles to the southwest. Both of these are retailers that obtain their
gas supply from Colorado Interstate Gas; both have sufficient allocations
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and transmission capacities to meet the needs of the CSOC. However, the CSOC
facility is not located within an already certified service area. The State
Public Utilities Commission must certify additional area to be serviced by
either one of the purveyors mentioned previously.

Residents residing in the Colorado Springs area presently consume
just under 21 MCF per day of natural gas; during the winter months, peak con-
sumption is about 70 MCF per day. Gas allocations from the wholesale supplier,
Colorado Interstate Gas, are based on 'peak' demand, which means that Colorado
Springs is oresently utiiizing only 39% of its allocated 180 MCF on a daily ba-
sis. The CSOC population will add a maximum of 1.25 MCF per day consumption.

IV.A.3.5.2 Kirtiand AFB/Albuquerque Location

The Manzano Area is not presently suppiied with natural gas; the base
itseif, however, ha¢ adequate capacity to serve the CSOC demands for 63 MCF per
year. A nigh-pressure line will have to be installed from the Manzano Area to
the closest point of connection with the main base line, which is in Pennsyl-
vania Avenue 4 miles to the northwest.

Natural gas allocations to the Albuquerque area are sufficient for
projected needs over the next 20 years. The estimated needs of the CSOC popu-
lation can easily be fulfilled.

IV.A.3.3.3 Malmstrom AFB/Great Falls Location

By the Fall of 1984 Malmstrom AFB should have its new coal-fired
heating plant in operation and available to the CSOC facility as an alternate
enerqy source to replace or supplement heating with natural gas. In order to
tap off of the present gas 1ine at the base, a 3-mile 1ine would have to be
installed between the SAGE area (for Option A) and the line, and in Option B
a 2-mile line would be reguired.

The Great Falls Gas Company states that their present gas supply
situation is adequate; however, the continuation of Canadian gas becomes un-
certain after 1985 and contingency plans should be considered for meeting a
possible shortage of this resource in the future.

IV.A.3.4 Electrical Power

IV.A.3.4.71 Peterson AFB/Colorado Springs Location

Electrical power can be supplied to the CSOC facility by the Moun-
tain View Electric Association, Inc., using one or two overhead transmission
lines that will be available at the time the CSOC facility is being constructed.
A 115,000-voit line is presently within 5 miles of the site; a second 69,000-
volt line will soon be installed within 6 miles of the CSOC. Either trans-
mission iine will be able to provide sufficient power to meet the peak demand
(10,500 kw) and annual demand (87 MkW-hours) of the CSOC.
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Colorado Springs is presently supplied with a power generating
capacity of 500 MW serving an area-wide population of 250,000 persons. Addi-
tional generatingcapacitywill be added in 1988 to provide a minimum of 900 MW
nower in the summer and potentially 1135 MW in the winter. This amount of power
i5 sufficient for an additional 76,000 persons; the CSOC population of 6,100
represents about 8% of this added population.

IV.A.3.4.2 Kirtland AFB/Albuquerque Location

To meet the electrical power demand of the CSOC facility, a sub-
station will have to be built at the Manzano Area and overhead transmission
1ines axtended about 1.5 miles. The electrical power presently available at
Tne Manzano Area is not adeguate to meet the CSOC requirements. A smali trans-
“ormer will be placed at the antenna field and transmission lines will be ex-
tended 1 miie from Lovelace Road to the antennas.

Electrical power is avaiiable for any foreseeable population

‘ncrease in New Mexico and thus is not a problem for the CSOC population.

3y 1982 the Public Service Company of New Mexico will be producing 82% of

its electricity from coal; it has been estimated that there is sufficient
ccal in the state's coal fields (at the four corners area in the northwestern
part of the state) to serve the entire state for the next 500 years. New
“exico will probably start marketing its surplus capacity to other states
that are running short of power generating capabilities.

IV.A.3.4.3 Malmstrom AFB/Great Falls Location

Power generating capacity from the many hydroelectric dams in
the Great Falis region is more than adequate for any foreseeable population
increase or added industrial needs.

Added power capacity would be needed at the base for the CSOC
facility and the Montana Power Company would provide this by installing an
additional 1.5 mile section of overhead transmission line to one of two exist-
ing base substations. As part of the Option A CSOC construction program, 4000
feet of transmission 1ine would be built to the SAGE area and another 1.5 miles
5f line from the antenna field to the base substation. In Option B only 1.5
miles of line would be needed from the base substation.

IV.A.G Impact on Archaeoliogicai/Historical Resources

With the exception of the Alternate 1 location at Kirtland AFB,
archaeological/historical resources are not expected to be found. In the case
of Kirtland AFB, there are several identified historical sites in the vicinity ,
of the antenna field. Most of these sites can be avoided because they are on
the opposite side of Coyote Springs Road where no ccnstruction activity is to
take place. Site No. 4, however, is in the general locale of the antenna field
and couid be impacted by the access road unless care is taken to route around
the site. At all three candidate locations, if any archaeological or historical
finds are made during the grading operations, the State Historic Preservation
O0fficer should be notified and an opportunity provided for evaluation of the
site by a qualified archaeologist.
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IV.A.5 Short-Term Construction Impacts

The CSOC facility will reguire approximately two years to build;
construction is planned to start in April 1982 andbe completed by April 1984,
The peak construction activity will occur mid-way in April 1983; a maximum
of 350 temporary construction workers couid be employed at this period. For
purposes of determining the potential magnitude of impacts directly relgted
to construction, it will be assumed that all of the workers will come from
other areas and will 1ive temporarily in the area without their families.

n reality, 1t is likely that a substantial percentage of the jobs can be
Tiiled from the local labor market.

If a significant number of construction workers are brought in
from outside the area, the prime contractor will be responsible for providing
temporary housing at the CSOC site. Mobile units (trailers) will be used for
sleeping quarters and food preparation/serving facilities. If water is not
avallabie by the time the construction viillage is established, a staorage tank
f5r potable water will be placed on-site. Other utilities such as power and
sewage treatment will be provided for by either prior installation of these
services or in the alternative, by generators fcr power and chemical toilets
with holding facilities that are periodicaily pumped for treatment of sewage
off-site.

The following sections describe construction impacts that are unique
to each of the candidate locations.

IV.A.5.1 Peterson AFB/Colorado Springs Location

Unlike the two alternate locations, construction of the CSOQ at
the preferred location will impact other privately-owned property and in some
cases public roads and nighways. This is a direct result of the need to ex-
*end utilities a considerable distance and tne fact that CSOC is not located
on the base. Short-term construction impacts are generated by the following:

-
.

Grading of CSOC site to accommodate building pads,
antennas, sewage lagoons, a 2700-foot access road
{8000 feet if Section 24 is selected) 24 feet wide,
a 10-foot wide perimeter patrol road around the CSOC
fenced area, and a 10-acre parking lot.

2. Construction of CSOC structures and installation of
5 radome antennas.

3. Paving 2.5 miles of Enoch Road from Highway 94 to
the CSOC access road.
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4. Paving the 10-foot wide perimeter patrol road and
10-acre parking lot.

5. Improvement of Highway 94 at the intersection with
Enoch Road, consisting of widening and paving of
roadbed and striping. (This may be performed by
the State Highway Department.)

6. Off-site trenching for installation of underground
utilities in public highway rights-of-way and poten-
tially across private property. Estimated distances
and approximate routes are:

a. Water . . . 2-3 miles of pipe in Enoch Road
Gas . . . . 6 or 13 miles depending on purveyor selected

c. Power . . . 5 miles, or 11 miles if two overhead trans-
mission lines are used.

If Section 26 is selected, only nominal grading would be necessary
to create the buiiding pads and parking lot and provide proper surface drain-
age. Section 24 would require greater cuts and fills for the 10-acre parking
fot. On Section 26 the perimeter patrol road would have to cross a natural
arainage course at two different points; it might be necessary to provide a
bridge over these courses in order tc maintain a passable road year-round.
Both sites would be graded to avoid import or export of dirt. If at a later
date additional floor space is required and the CSOC is constructed on Section
24, considerable landform alteration would be needed to accommodate additional
buildings. Over the maximum two-month period estimated for the grading phase,
dust control measures should be used in accordance with the county's dust con-
trol regulations. These regulations call for the entrapment of 50% of the dust
emissions which requires that the surface be kept moderately wet. This would
apply to unpaved roads in the area as weil since construction traffic would
stir up dust clouds. On extremely windy days when dust containment cannot be
accompiished, grading activities may have to be temporarily stopped.

Construction traffic would use Highway 94 and Enoch Road for deliv-
eries during the 24-month construction period. Dust generation on Enoch Road
couid be eliminated aimost entirely by either paving the road prior to construc-
tion or wetting the surface, or applying some other dust palliative such as oil.

Extension of utiiities could be disruptive to traffic on public
roads and highways where underground lines are being installed in the right-of-
ways. Highway improvements on Highway 94 near the Enoch Road intersection will
disrupt traffic on a short-term basis and this would be most noticeable to
those residents who live on Enoch Road.

Construction noise should not be significant due to the distance
of 1500 feet separating the CSOC site from the nearest farmhouses.
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IV.A.5.2 Kirtland AFB/Albuquerque Location

Since the entire CSOC facility is located on base, construction im-
pacts would be confined with one exception, to the base. This exception is the
transport of construction equipment and supplies which could interfere with
traffic flow during the peak base hours. Other short-term construction im-
pacts are:

1. Construction of Technical and Powerplant buildings,
and substation at the Manzano Area; construction of
a guardhouse at the antenna field.

2. Grading for antenna pads, sewage lagoons, and peri-
meter patrol road.

3. Trenching for:

a. 12,800 feet for fiber optics or co-axial cable

b. 2.5 miles of water line from Manzano Area to
antenna field

c. 4 miles of gas line from Manzano Area to Penn-
sylvania Avenue

4. Installation of 2.5 miles of overhead power transmission
line from Manzano Area and antenna field to existing lines
in Pennsylvania Avenue and Lovelace Road, respectively.

(84 ]

Road improvements consisting of:
a. Paving 1000 feet of dirt road at the Manzaro Area

b. Paving 700 feet of dirt road connecting Coyote
Springs Road to the antenna field

¢. Paving 1 mile of Coyote Springs Road
d. Paving of 10-foot wide perimeter patrol road

Short-term impacts associated with the above projects result pri-
marily from construction traffic and dust. The nominal grading that is re-
quired for thne antenna field will not generate any import or export of dirt.
Conflicts with base traffic could occur due to construction traffic, particu-
larly during the peak hours in the morning and evening. Dust would be gerer-
ated unless dirt areas being graded or used by vehicular traffic are paved
or otherwise covered to prevent dust. Base traffic would not be impacted by
tne extension of utility lines except where the data transmission cable and
water line cross Pennsylvania Avenue and Coyote Springs Road. This impact
would be minor since there is very little traffic in this area.
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IV.A.5.3 Maimstrom AFB/Great Falls Location

Short-term construction activities vary depending on whether Option
A or B is selected.

Option A
1. Demolition of 10 existing buildings

2. Re-routing of sections of base roads in the vicinity
of the SAGE buiiding.

3. Construction of Technical Building, Powerplant, two guard-
houses, and installation of 5 radome antennas.

4., Grading for buiiding pads, antenna pads, a 10-acre park-
ing iot, .5 mile of access road to the antenna field,
perimeter patrol road at the antenna field.

5. Trenching for:

a. 8,700 feet of fiber-optics or coax cable
b. 1,800 feet of water line
¢. 3 miles of gas line

d. 2 miles of sewer transmission line

6. Paving 3 miles of road connecting the CSOC buildings with
the antenna field, the perimeter patrol road surrounding
both the CSOC buildings and the antenna field, and .5 mile
of access road at the antenna field.

7. Install 1.75 miles of overhead power transmission line
on base property.

Option B
1. Construction of entire CSOC structures and installation
of 5 radome antennas, 1 guardhouse, and 1 new base entry
gate at U.S. 87/89.

2. Grading for building and antenna pads, perimeter patrol
road, a 10-acre parking lot.

3. Trenching for:

a. 3 miles of water line
b. 2 miles of gas lire
¢c. 2 miles of sewer transmission line

4. Paving of perimeter patrol road at one location only, 3
miles of existing base road connecting to main base area,
1600 feet of access roads connecting to U.S. 87/89.

Construction-related traffic (deliveries) could add to the conges-
tion at the 2nd Avenue North entry gate in the Option A configuration. Under
Option B deliveries could be routed through the south entrance off of U.S. 87/89.

A1l utility extensions are to occur on-base where traffic can be re-
routed for short periods. Grading for Option A will be minimal except at the
antenna field where level pads will have to be created for each antenna. In
Option B, grading is more extensive because the entire facility is to be located
on a previously ungraded site. The parking 1ot in Option B is estimated to re-
quire cuts/fills up to 10 feet in depth. Dust control should be maintained by
surface wetting or other dust palliative measures, or by paving roads to be used
during construction.
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IV.A.6 Visual Impacts

The CSOC facility is not visible from pubiic highways and roads at
the Kirtland AFB location. Visibility from nearby roads and occupied dwellings
at the Colorado Springs and Maimstrom AFB location are discussed below.

IV.A.6.1 Petersor AFB/Colorado Springs Location

The CSOC facility will be visible from Highway 94 and from Enoch
Road ana occupied farmhouses on Enoch Road. Travelling east on Highway 94
the CSOC antennas first become visible at the Corral Bluffs summit just west
of Blaney Road and are seen from the highway for the next mile or so. Inter-
vening topography blocks out the view of the antenna for about 3 miles as
indicated by the shaded area on Figure 16. The antennas are once again visible
from the highway for about a two mile stretch. Even though the antennas can
be seen from the highway, the visual impact is less significant due to the
2 to 4 miles between the viewer and the antennas.

The entire antenna field and CSOC buildings will be visible from
Enoch Road and from farmhouses located on Enoch Road. This view could be
somewhat obscured by landscape materials planted along the scuth and west
property lines of Section 26. A panorama of Section 26 looking eastward is
in Figure 17; the white areas on the ground are snow. Enoch Road is on the
right side of the photograph.

IV.A.6.2 Maimstrom AFB/Great Falls Location

The antenna field will be visible from U.S. 87/89 for quite some
distance particularly in the stretch of highway southeast of the base. Ori-
vers proceeding east on U.S. 87/89 from downtown Great Falls will be able to
see portions of the antenna radomes until they pass 52nd Street. For the
next one mile or so, a hill on the north side of the highway serves to block
the view of the CSOC area. Beyond this point the antennas are visible to
varying degrees, but since the distance from the field increases as you tra-
vel east on 87/89, the radomes become progressively smaller in appearance.
The planting of trees along the north side of U.S. 87/89 would help to ob-
scure the view of the radomes; however, the base boundary does not extend
to the highway in that portion where landscape materials could be effective.

From 52nd Street portions of the antennas are visible for a half-
mile stretch between 3rd Avenue South and U.S. 87/89. The shaded areas in
Figure 18 identify those sectors where the tallest antenna cannot be seen
from the nearby highways.

A panorama of the Option B CSOC site is presented in Figure 19,
This photograph was taken from the south property line spanning from the
west to east borders of the site.

IV.A.7 Electromagnetic Radiation Impacts

The subject of electromagnetic radiation (EMR) hazard has been re-
ceiving increased public attention. This is particularly the case when radia-
tion extends to property outside the controlled facility boundaries. The
communication antennas associated with the CSOC facility produce ground level
power densities (both inside and outside the fenced CSOC area) that are con-
siderably below those considered hazardous on the basis of current state-of-
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knowledge. However, under certain operating conditions the CSOC antennas

can produce hazardous power densities in the main beam in an air-borne en-
vironment. A complete analysis has been made of the theoretical power den-
sity levels for each antenna by itself, and for the 'worst case combinatioqs'

of antennas. This section provides a summary of the permissible non-ionizing
radiation criteria, and the power density levels generated by each CSOC antenna.
An explanation of the methods used in calculating the on-axis and off-axis
(ground level) power densities is included in Appendix A.

IV.A.7.1  Power Density Criteria and Standards

Table 28 presents the maximum permissible power density criteria
in use in the United States at the present time, for three areas of concern:
Personnel, Fuel Storage and Handling, and Electroexplosive Devices (EEDs).

Table 28

Maximum Permissible Power Density Criteria

i Criteria by Category - mw/cm2
E Antenna Type 1678 ] 5 3 7 g
| DSCS 10 5000 10 10 1000
| DOMSAT 10 5000 | 10 | 16| 1000
| DLT 10 5000 1.46 10 146
i SCS 10 5000 16 10 1000
{ S-Band 10 5000 1.34 10 134
| TDRSS 10 5000 10 10 1000
Category Definition:
Category 1 . . . Personnel Maximum Permissible Exposure Level (MPEL)
Category 2 . . . Safe Limit for Fuel Handling
Category 3 . . . Exposed EEDs on the ground
Category 4 . . . EEDs stored/transported (on the ground) in non-
metallic containers
Category 5 . . EEDs carried externally on taxiing aircraft and
unarmed
Category 6 . . EEDs stored/transported on the ground in metallic
containers
Category 7 . . EEDs carried externally on aircraft in flight
Category 8 . . . EEDs packaged and transported on aircraft in flight

NOTE: mw/cmé is miiliwatts per square centimeter.

The Maximum Permissible Exposure Level (MPEL) for occupational personnel is
10 mw/cm and is based on past knowledge of radiofrequency radiation effects
(Ref. AFOSH Standard 161-9 dated 10 October 1978).
storage and EEDs are listed in T.0. 31Z-10-4/Change 2 dated 1 August 1966
and 1 June 1971, and AFR 127-100/Change 1 dated 31 March 1978 and 18 June 1979.
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Although the United States has used an MPEL guide of 10 mw/cmé, the
Scviet c;}teria for accep%ab]e continuous occupational radiation exposure is
.01 mw/cm® and .001 mw/cm¢ for non-occupational exposure. This wide disparity
between the United States guide and Soviet standards has prompted scientific
debate and further research by the United States on biological effects of radi-
ation, with consideration tgwards developing new standards. While AFOSH Std.
161-9 supports the 10 mw/cm¢ level at this time, it too may be revised before
the CSOC is in operation. Revisions being considered by the American National
Standards Institute, the National Institute of Occupational Safety and Health,
and the Environmental Protection Agency, are frequency-dependent guidelines
and will Tower the permissible levels by a factor of about 10 in the human
resonance (worst case) region of the electromagnetic spectrum.

The USAF has a significant Radiofrequency Radiation (RFR) bioceffects
research program underway which is directed toward detection and characteriza-
tion of RFR-induced biological effects and to assess their clinic significance
for relatively long-term low-level exposures. Since the Air Force operates many
pulsed systems, special emphasis has been on pulsed or modulated fields. A
second area of concern is the heat rise in the human body. The thermal effect
is a complex function of several parameters and for RFR exposures it begins with
energy absorption and distribution, which are both strongly frequency-dependent
over the total spectrum. While no extensive long-term low-level studies have
been completed, the current RFR biceffects state-of-knowledge supports long-
term safety. The possibility that new information would reveal a hazard cannot
be dismissed, but is judged to be low.

Recommendations by the School of Aerospace Medicine and the Associa-
tion for the Advancement of Medical Instrumentation (AAMI) to the Federal Drug
Administration and other governmental regulating agencies for cardiac pacemakers
state that all new pacemaker equipment should be designed and tested to be com-
patibie with a minimum E-field level of 200 V/m, which is equivalent to 10 mw/cm2
MPEL.

The American National Standards Institute, National Institute of
Occupational Safety and Health, and the Environmental Protection Agency have
recently convened to establish new MPEL standards. At the present time, the
standards being considered for adoption are:

1 mw/cm2 . . . For frequencies between 30 and 1000 MHz
1-5 mw/cm? . . . For frequencies between 1000 and 3000 MHz
5 mw/.m% . . . For frequencies greater than 3000 MHz

Tne CSOC antennas operate between 1784 and 30,000 MHz.
IV.A.7.2 CSOC Antenna Characteristics

The CSOC antenna design characteristics which were used for per-
forming the theoretical calculations are tabulated in Table 29 on the follow-
ing page. Initially only the DSCS, DOMSAT and DLT antennas will be installed
at the CSOC; at a later date the SCS, S-Band and TDRSS antennas may be installed.
Each antenna radiates at a nominal power output under normal conditions; the
peak power output is for use in an extreme jamming environment or for communi-
cating with a malfunctioning satellite. Each antenna radiates in specific
directions as defined by the azimuth and elevation angles and ranges of angles
lTisted in Table 30, Azimuth angles represent the horizontal look angle sec-
tors as measured clockwise from True North {0°). Elevation angles represent
the vertical range of look angies as measured above the horizontal (0°).
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Table 29
CSOC Antenna Design Parameters

' Initial Future

Antenna Parameters DSCS  DOMSAT  DLT | SCS  S-Band  TDRSS
' Frequency . . . Megahertz 8400 6200 1850 | 30000 1784 15225 :
‘Diameter. . . Feet 60 33 51 33 33 60 J
' kalf-Power Beam Width . . . Degrees| .13 30 .67 | .06 1.0 065 |
“Antenna Gain, G . . . dBW 61.8  54.4 47.0 |67.0 44.5  66.7 l
" Peak Power . . . Watts 4230 75 2000 | 2000 2500 220

Normal Power . . . Watts 100 50 500 500 -——- --- ;
~Centerline Height . . . Feet 60 33 51 33 33 60 1
Peak Power . . . dBW 97 98 80 108 72.9  ---

(Transmitter & Antenna) J

The main beam contains a kiah percentage of the antenna's radiated
power. However, radiated power is aisc developed in side and back Tobes which may
reach ground level in the vicinity of the antenna. Both the main beam and
side lobe radiation power densities are considered in this analysis.

For purposes of comparison, ground level power density calculations
have been made for each antenna based on the following assumptions:

e Maximum power operation
¢ Minimum elevation angle
e level ground extending away from the antenna

The theoretical maximum ground level power densities are presented '
in Table 31. The calculations indicatg that none of the antennas will produce 3 i
power densities in excess of .01 mw/cm® and that only the DLT.at 3° elevation -t
angle and the S-Band antennas produce values above .001 mw/cmz. In no case 4
do ground level power densities exceed the lowest exposure standard in use any- '
where in the world. (The lowest non-occupational exposure level is the Soviet
standard of . 001 mw/cm2.) For the level ground case, no hazard to personnel
will be encountered even in the unlikely circumstance where all antennas are
positioned so as to radiate above the same point on the ground. The effect
of variations in local topography is discussed in the following sections which
deal with site-specific radiation hazards.
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Table 3%

Maximum Level Ground Power Densities
at
Minimum Elevation and Maximum Power Operation

i Antenna % Maximum Level Ground Distance from Antenna |

! Type f Power Dengjty Where Beam Touches Ground ;
% (mw/cmé) (feet) ;

i |

| DSCS-E ) 1 .00000056 : 7,000 l

D503 - o .000057 7,000 |

| oomsaT } o .00000072 2,000 |

OLT-NE, -E | = 10012 i 1,600 !

LT J | .00052 ! 1,500 |

SCS - ; .00000047 5,600

's-Band | & .0027 700

ToRss: T 5 ‘ .000000118 13,000

TORSS-W L .000000097 | 12,000

. 1 4

NOTE: TDRSS data applicable to Kirtland AFB/Albuquerque location only.

Trere are certain inherent operational conditions which act as
mitigations to reduce the impact of electromagnetic radiation. These are:

& The antennas have been designed to operate at a peak
power which will enable closure of RF links to higher
altitude sateliites, should they be developed in the
future. The power required for closure with the pre-
sent satellites will routinely be accomplished at a
power level which is 30 dB pelow the peak power used
in these calculations. Therefore, under normal opera-

tion the power densities experjenced will be lower
than those shown by a Facto?-o {666.

e The typical total visibility timespans for the satel-
lites being tracked by the S-Band antenna(s) is shown
in figure 20. Each row of 'dashes’ and 'numbers'
represents one satellite. The horizontal axis rep-
resents time for a 24-hour day. The dashes represent
elevation angles of 10° and greater; the numbers 5
through 9 are the actual elevation angles which re-
flect the first and last opportunities to track a
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sateilite at angles between 5° and 9°. FRoutine
satellite support will be scheduled near the cen-
ter of the visibility space for each satellite,
which is likely to range from 40° to 90°, depend-
ing on the satellite's orbit. The levels presented
in this figure therefore are expected to occur only
in the rare extreme of commanding a faiiling satel-
i1ite at 5° just before it sets over the horizon.
Based upon experience with the satellites, and con-
sidering that the reliability and jifespan are in-
creasing, the fregquency of viewing a satellite at
the minimum elevation angle is estimated to occur
about once every three months.

o The power densities at ground level occur at a given
point for only brief period of time because of the
siow but constant movement of the anterna as it
tracks a satellite.

V.A.7.3  Electromagnetic Radiation Impacts at Peterson AF3/Colorado
Springs Location

The CSOC antenna field configuration pronosed for the Peterscn AF3/
Coloracdo Springs Tocation is presented in Figures 21 arnd 22. 7Tne azirmuth view
sectors are indicated by the shaded areas with the exception of the 5-Band an-
tenna wnich rotates in a complete circie. In evaluating the power density at
given locations, the cumulative effect of all antennas trat could be operated
over that location nas been considered.

iV.A.7.3.1 Personnel Safety

cvaiuation of personnel safaty involves consideration of the maxi-
wum power density at ground level wnich 1s produced by the cumulative power
density from each antenna that could be focused over a given location. The
ollowing assumptions are made to provide a 'worst case' analysis:

¢ A1} antennas radiate at maximum operating power

e All antennas radiate at the minimum elevation angle

¢ Outside the main beam the maximum allowable gain will
exist (per FCC Rules and Regulations 25.209)

As discussed in Section IV.A.7.2, the maximum ievel ground radia-
tion that can be oroduced by any singie antenna is well below the 1-5 mw/ cml
peing considered for adoption ¢5 the Urited States safety standards. For

the level ground case [refer to Table 31}, only the OLT and the S-Band antennas

exceed even the .001 mw/cm¢ levei. It may therefore be concluded that unless
the terrain or structures are above the MSL elevation of the antenna site
itseif, ground level power densities will not_exceed .005 mw/cmé. This is
several orders of magnitude below the 1 mw/cmé threshold being considered for
adoption.
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The terrain in the vicinity of both Sections 24 and 26 slopes down-
hill from the antenna field in all quadrants except the northwest sector. Be-
cause of the increasing height of the main beam above ground level, it would be
impossible to identify areas where power density exceeds thg .1 or the .01 mw/cm?
levels. Only a very small area will even exceed .001 mw/cmé. In the north-
west auadrant the ground slopes uphill and radiation levels in excess of .001
mw/cm¢ could be produced by the combined radiation of the DLT, S-Band and
SCS-NW antennas. For analysis of predicted power densities in this area, two
situations are evaluated:

® Ground level power density along a line radiating from the
antenna field in a northwest direction

® Power densities at specific locations where habitation
is likely

The calculations in Tables 32 and 33 represent cumulative power
densities in those cases where more than one antenna can beam over a given
location (as in the case when the future SCS and S-Band antennas are consid-
ered in addition to the DLT antenna to be initially installed}. The data
in Table 32 shows the ground level power density along a line which begins
at the northwest corner of the fenced antenna area on Section 26 and moves
outward in a northwest direction., This configuration is depicted in Fig-
ure 23. Cumulative power density values are the arithmetic sum of the con-
tribution of each antenna; this is a more conservative method than the RMS
sum. [t can be seen that with the future SCS and S-Band antennas the power
density reaches a maximum of .0034 mw/cmé at the fenceline and then drops
of f as tne distance from the antenna field increases. At about 3,000 feet
the power density drops below .001 mw/cm-<.

Table 32
Maximum Ground Level Power Densities at Peterson AFB/Colorado Springs

, Cumulative Ground Level Power Densities '
e o fneetna | Initial DLT Ant.  With Future (S & S-Band Ants. |
i (feet) (mw/cme ) (mw/cme) .
L
! 0 (Fenceline) .00010 .0034
i 500 .00052 .0031

1000 .00086 .0031

2000 .00066 .0019

3000 .00044 .0010

4000 .00033 .0007
[ 5000 .00022 .0005

I
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Power densities at specific points of habitation (which are also
identified on Figure 23) are tabulated in Table 33 below. In each case, the
closest point on either Section 24 or 26 was used and the arithmetic sum of
the initial and future antennas was used to assess the cumulative power den-
sities.

Table 33
Calculated Ground Level Power Density at Specific Sites
at
Peterson AFB/Colorado Springs Location

[ Locati MSL Distance from Power Density
| rocation Elevation Antennas Initial Ants. | With Future Ants.

i
i (feet) (feet) (mw/cm?) (mw/cm?)
, Benedict Ranch 6,360 5,200 .00023 .00058
! Dentan Ranch 6,440 10,000 ' -0- .000096
i W.B. Livestock Cod 6,230 6,280 -0- .00014
; Highway 94 6,258 7,000 .00021 .00028 J
i
L |

Power density values which will be found on the rooftops of buildings
within the CSOC facility are shown in Table 34 for the site layouts depicted
In Figures 21 and 22. These calculations are based on the assumption that the
Engineering and Administration and Technical Buildings will be built at the
same mean sea level elevation as the DLT antenna. (Variations in actual ele-
vations may necessitate re-calculating power densities as the site and gra-
ding plans are finalized.) The buildings evaluated in Table 34 represent the
worst case as all other CSOC structures are lower or are not located within
the viewing sectors of the antennas.

as G GNP GENS Mamp sy eEE e e

J

Table 34
Calculated Roof Level Power Densities
at
Peterson AFB/Colorado Springs Location
! ‘ : ‘ Distance from | K
i Section | Building Bidg. Ht.( Antenna Antenna Power Density
! (feet) (feet) (mw/cm<)
{
| scs 2,400 ,0000061
! ,y | CBA B0 48 5-Band 2,600 | .018
] Tech. Bldg. 68 S-Band 2,650 021
DLT 1,000 .013
{ 2 I Tech. Bldg. 68 5-Band 2,200 .026
1v-37




Although the power densities at rooftos, level of the CSOC buildings
are predictably higher than at ground level, they are well below the 1-5 mw/cm@
level being considered for adoption as the United States MPEL criteria.

IV.A.7.3.2 Electroexplosive Device Safety

The criteria for various categories of EEDs are listed in Table 28.
The most stringent criteria is that for the S-Band and DLT antennas at 1.34 and
1.46 mw/cml respectively. For the antenna installation at either of the sec-
tions under consideration at Colorado Springs, no single antenna or combination
of antennas is capable of producing ground level power densities that exceed
this criteria.

Airborne EEDs must be restricted from any area where a powcr density
level in excess of 10 rrw/cm2 can be reached. Table 35 lists the maximum power
density which can be reached in the main beam, and the distance from the antenna
to which this maximum level! can extend,

Table 35
Maximum Power Densities in the Main Beam of CSOC Antennas

' Antenna Type f Maximum Main Beam Distance from Antenna i
; : Power Density
) | (mw/cmé) (feet) ',
"~ DsCs | 3.75 7,400
DOMSAT | .25 1,650 |
DLT E 2.35 1,160 |
5CS i 5.10 ' 8,000
S-Band | 10.06 L 473 1
i )

The S-Band antenna is capable of exceeding the 10 mw/cm criteria
out to a radial distance of 473 feet. Although the CSOC facility is not with-
in a normally traveled air corridor where aircraft would be below 473-foot
altitude, precautionary measures should be taken to avoid the EED hazard
which could exist within a hemispherical volume of the S-Band antenna. It
is tnherefore recommended that aircraft be restricted from within 1000 feet
of the facility.

IV.A.7.4 Electromagnetic Radiation Impacts at Kirtland AFB/Albuquerque
Location

The €SOC antenna field layout at Kirtland AFB is identified in Fig-
ure 24; the view sectors of each antenna are indicated by the shaded areas.
In the case of the S-Band antenna, however, the view sector is not identified
since this particular antenna views over the entire 360° spectrum. Note that
the TDRSS antenna is included at this location.

To the north of the CSOC facility the Manzano Mountains rise abruptly
to elevations above 6400 feet MSL. In general the terrain rises to the north-
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east, east and southeast, although more gently than to the north, until reach-
ing the Cibola National Forest where mountain peaks exceed 7900 feet MSL.

Most of the land in the vicinity of the CSOC facility is relatively uninhabited
and undeveloped and this is particularly true at the higher elevations. Most
of the buildings and activities related to the Manzano Area are located behind
the mountain and are effectively shielded from CSOC antenna radiation.

IV.A.7.4.1 Personnel Safety

Using the basic assumptions to provide a 'worst case' analysis, as
outlined on Page 108 of this report, theoretical calculations indicate that
at elevations the same or lower than the antenna field, there will be no areas
where .1 or .01 nw/cm power densities are exceeded and only very small areas
#4171 experience greater than .001 mw/cm2. This includes the more inhabited
areas to the west and south as well as roads in the immediate vicinity. The
most critical areas are located in the north direction on the upward sloping
Manzano Mountains. For analysis in this area, two cases are considered:

e The theoretical qround level power density at increments
aiong a line radiating outward from the DLT antenna at 329°

e The theoretical power densities at specific locations where
habitation is likely

The data in Table 36 shows the theoretical ground level power den-
sities for the initial antenna installation and secondly, with the future S-
Band antenna. Power densities were determined at incremental distances along
the 329° azimuth extending to the highest elevation of the nearby Manzano
Mountain. Distance from the antenna field fenceline and the elevation of
each specific point is also listed. The relative Tocations of these points
are identified on Figure 25,

Table 36

Ground Level Power Density at Specific Points
at
Kirtiand AFB/Albuquerque Location

- * I
C . | MSL | Distance from Power Density |
| Locat1on: Elevation Antenna Fence Initial Ant.] With Futgre Ants. |
1 g (feet) ] (feet) (mw/cmé) (mw/cme) i
A& 5,720 i 0 .00026 .00089

B : 5,680 ! 700 .00022 .00055

C { 5,720 : 2800 . .00017 .00038

D i 5,800 ! 3800 .00019 .00042

E i 5,900 l 4200 .00027 .00059
' F : 6,100 4900 .00110 .00230
A O S l 6100 -0- 04500
L |
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The apparent increase in power density with distance is a result
of the change in elevation of Manzano Mountain. The theoretically-determined
power densit;es are well below the MPEL of 10 mw/cm¢ and the proposed levels
of 1-5 mw/cme.

Calculation of power densities on rooftops of CSOC buildings can-
not be made until specific locations and elevations are defined. At present,
most of the CSOC buildings will be located at a site sufficiently distant to
preclude radiation impacts.

IV.A.7.4.2 Electroexplosive Device Safety

The criteria for various categories of EEDs are listed in Table 23.
The most stringent criteria is for the S-Band and DLT antennas at 1.34 mw/cm
and 1.46 rw/cmé respectively. For the antenna installation at Kirtland AFB,
5> single antenna or combination of antennas is capable of producing ground
jevel power densities of tnis magnitude.

Airborne EEDs must be restricted from any area where a power den-
sity level in excess of 16 mw/cm can be experienced. The S-Band antenna is
capable of exceeding this criteria, as indicated by the information presented
in Table 35. The TDRSS antenna (rot included in Table 35 since it is not pro-
nosed for either the Colorado Springs or the Malmstrom AFB locations) can
attain a maximum of only .185 mw/cmé at a distance of 13,300 feet from the
antenna and thus is not a hazard wi%h respect to EEDs. Because of the S-Band
power density in excess of 10 mw/cmé, it is recommended that aircraft be
restricted from within 1000 feet of the CSOC antenna fieid.

IV.A.7.5 Electromagnetic Radiation Impacts at Malmstrom AFB/Great Faslls
Location

Tne antenna layout at Malmstrom AFB is presented in Figure 26;
viewing sectors are indicated by the shaded areas except for the S-Band
antenna which views in a compiete 360° circle.

IV.A.7.5.1 Personnel Safety

Using tne basic assumptions outiined on Page IV-32 of this report,
theoretical calculations for the ‘worst case' analysis indicate that at ele-
vations the same as or lower than the antenna field, there will be no areas
where .1 or .01 mw/cm? power densities are exceeded and only in very small
areas will levels above .001 mw/cmé occur.

At the higher elevations, particularly to the southwest, the
antennas that can potentially contribute to ground level power densities
are the DOMSATS, the DSCS and the future S-Band units. For a worst case
analysis of ground level power densities, specific points have been select-
ed based on highest elevations and nearness to the antenna field. The
points selected for analysis are identified on Figure 26; ground level power
densities at these points are presented in Table 37,
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Table 37

Ground Level Power Density at Specific Points
at
Malmstrom AFB/Great Falls Location

i I , ]

Location E]ev!i;on ; Thitiaf‘KE%gvsr Dﬁ?igt%uture Ants.
i {feet) = {mw/cm¢) ; (mw/cmé)
A -- Hil1l to SSW of antennas | 3,601 1 .0003008 .00015
3 -- Hignway 87/89 f 3,583+ .0000008 .00068
{ -- Aiding Stable/Gur Slud 3,430 -0- : .00130
L -- Explosives Storage Area ! 3,390, .0007e : .00041
. -- Runway at Nearest Point 3,530 .00039 | .00117

I 1

The above pertains to the power densities procuced by the CSOC an-
tennas oniy. Malmstirom AFE has two other antennas in operation which alsc pro-
duce ground level power densities. These antennas are: 1) AT 0573/FPS 65
used by the FAA for aircraft surveillance, and 2) AN/FPS 90 used as a height-
““-der radar. Tnese antennas are located as shown on Figure 25, approximately
o000 feet west-northwest of the CSOC antenna fieid.

Tne FPS 65 antenna is & pulsed radar unit which rotates at 5 revo-
iutions per minute and can reach 3 minimum elevation angie of +2.2°. Because
of the pulsed transmission characteristic, it's rotationa) speed and it's mini-
rmum elevation angle, ground level power densities are very low and of the same
order of magnitude as those produced by the CSJOC antennas. The maximum on-
axis power density for this radar urit is approximately 1.6 mw/cmé at 600 feet
from the antenna. The FPS 65 operates at 1250-1350 MHz which does rot conflict
witn CSOC antenna frequencies. No hazardous power densities will be produced
oy this antenna in the area of the CSOC facilities.

The FPS 90, which operates between 2700 and 2800 MHz, is also a
Dulsec ragar unit and operates in 360° of azimuth. However, when performing
the neignt-finding function it locks onto an aircraft and nods up and down
at a rate of 20 times a minute. The eievation angle ranaes from a low of
-2° to a high of +32°. The sulsed transmission and the constant nodding move-
ment will preclude generation of hazardous powcr densities at ground level.
Jue to the design and construction of the FPS 90 antenna, it can not lock in
or stop in the downward {negative) position, while operating or at rest.

Although ground level power densities produced by the FPS 90 could
potentially be significantly greater than those associated with the CSOC an-
tennas, the FPS 90 antenna will not resuit in hazardous levels at the (SOC
facility location. The FPS 90 antenna generates maximum ground level average
nower density levels considerably beiow the 5 mw/cme standard proposed by the
ANSI. The contribution of the CSOC antennas would add very little to the exist-
ing EMR environment at Maimstrom AFB.

Building layouts for the CSOC facility have not been prepared for
Malmstrom AFB and thus rooftop power densities have not been calculated.
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IV.A.7.5.2 Electroexplosive Device Safety

The criteria for various categories of EEDs are listed in Table 28.

Tne most stringent criteria is for the S-Band and DLT antennas at 1.34 and
1.46 mw/cmé respectively. For the antenna installation at Malmstrom AFB, no

single antenna or combination of CSOC antennas is capable of producing ground

Tevel power densities that exceed this c¢riteria.

Airborne EEDs must be restricted from any area where a power den-
sity level in excess of 10 mw/cmé can exist. The S-Band antenna can emit
slightly over 10 mw/cmé at a distance of 473 feet from the antenna. Because
of this, aircraft should be restricted from within 1000 feet of the CSOC an-

tenna field.

Ty

IV.AL7.6 Summary of EMR Hazards

Design calculations indicate that there is no personnel/animal
neaith nhazard at ground level from emanating radiation. Field surveys will
be conducted after anterna installation to verify ground level power densi-
ties in the vicinity. Subsecuert to a field survey, the following measures
could pe taken tu assure personnei safety:

A

Controlled access witr proper warning sig-'s located at
points of potential nazard.

Prohibit personnel access at designated points by installing
physical barricades

A summa}y of the theoretical analysis preserted in the preceding
sections indicates the following facts to be theoretically determined:

No sing™ antenna or any conbinatign of antennas exceeds
the U.S. MPEchriteria of 10 mw/cm¢, nor do they exceed
the 1-5 mw/cm¢ criteria being considered for adoption.
This is the case at all three candidate locations.

No single antenna or combination of antennas exceeds the
fuel storage criteria of 5000 mw/cmé at any of the three
candidate locations.

Power density in excess of the 10 mw/cm¢ criteria for EEDs
transported in or on aircraft in a flight configuration is
produced by the S-Band antenna in its main beam for a dis-
tance of 473 feet from the antenna. This is the case at
all three candidate locations.

Due to the absence of runways in the vicinity of the CSOC
antenna field at both the Peterson AFB/Colorado Springs
and Kirtland AFB/Albuquerque candidate locations, there
is no hazard tc EEDs on aircraft in a landing or take-off
configuration at these two locations.

The proximity of the main runway and general aircraft acti-
vity in the vicinity at the Malmstrom AFB/Great Falls loca-
tion will necessitate stringent restrictions on flight opera-
tions to preclude exposure of EEDs on aircraft in a landing
or take-off configuration to unsafe power density levels.

Iv-45




IV.A.8 Socioecononic Imhacts
IV.A.8.1 Impact on Public School Facilities

It is assumed for purposes of this analysis that all of the CSOC
personnel are new residents of the respective candidate Tocations considered
below. It is further assumed that each of the 1900 CSOC employees have fam-
ilies with school-age children and even though this is unlikely to be the case,
it represents the maximum potential impact.

Permanent CSOC personnel will begin to locate in the selected
CSOC location beginning in 1983; the greatest influx of new residents will
occur in 1985 when the final 1256 CSOC employees will arrive. Table 38 pre-
sents tnhe increase over the three-year period between 1983 and 1986, this
tabie presents the breakdown of students by grade level and by year of arri-

vai.
Table 38
Potential Student Population

i Grade Level 1933 1984 1985 ! Total |
i !
K-6* ! 134 290 756 1 1,178 |
7-9%% l 67 145 377 1 589 |
l | |
| 10-12% | 45 97 251 { 393 |
| Yearly Increase } 246 532 1,382 !
| Cumulative Total | 246 778 2,160 ’ 2,160 i
* Based on .6 students per family
** Based on .3 students per family
*** Based on .2 students per family
IV.A.8.1.1 Impact on Educational Facilities at Peterson AFB/Colorado

Springs Location

The school districts serving the Colorado Springs area and ad-
joining communities to the southeast, east and northeast where CSOC personnel
are expected to locate, have a 1980 enrolliment of 60,294 students. Each dis-
trict provided an estimate of the additional number of students that could be
housed in their present facilities. This estimate, when totaled for all of
the districts contacted, indicates that there is room for about 12,000 more
students. The bulk of this additional capacity is in District No. 11 which
includes the major part of the city of Colorado Springs; this district pre-
sently has capacity for aimost 10,000 more students. Table 39 on the follow-
ing page, summarizes the present status of these districts.

Several of the districts included in Table 39 are presently
at capacity including Harrison No. 2, Air Academy No. 20 and Falcon No. 49
(refer to Table 10). District No. 20 will open two new elementary schools
in the Fall of 1981 and one high school in the Fall of 1982. Falcon Dis-
trict No. 49 has a 1980 bond issue which if passed by the voters, will pro-
vide funds for a new elementary school and expansion of their junior high
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anc one of tneir senior high schools, this expansicn will provide room for
600 more students. Thus, by the time CSOC personnel have arrived in the
Colorado Springs area, several new schools will be available with additional
capacity in excess of the 12,017 spaces noted below.

Table 39
1980 Enroliment and Unused Capacity of Colorado Springs School Districts

N T T
i School District | Grade Level ! 1980 Enrollment 1980 Unused Capacity F
=t 1 '
No. 11 f K-6 ! 16,892 : 5,577 |
' 7-9 j 7,164 3,101 1
10-12 7,870 1,255 |
‘ ‘ 9,933 f
A" QOthers Listed K-6 %i 15,146 2,084 (Breakdown |
in Table i0 1 7-9 ‘ 6,427 by grade levei

- 10-12 6,995 is not available)
. ! |
Total of A1l Above K-6 ‘ 32,038 l i
Listed Districts 7-9 ‘ 13,591 | !
10-12 : 14,665 , j
i j,294 5 ,017 i
| i 66,29 | 12,01 J

The 12,000-student margin between 1980 enrollment and capacity

is aimost 6 times that needed to accommodate the 2,160 potential CSOC students.

However, this margin does not exist uniformly throughout the districts and to

some degree the ability to house CSOC students will be a function of the number

of families electing to reside in each particular district. It is reasonable

to assume that new residents moving to Colorado Springs will consider the local

school district's ability to accommodate their children.

IV.A.8.1.2 Impact on Educational Facilities at Kirtland AFB/Albuquerque
Location

The Albuquerque Public School District has projected a total
district-wide decrease in student enrollment through 1985. The present en-
rollment is 77,270 and this is expected to drop to 70,309 by 1985, as shown
in Table 17. Concurrent with this decrease, the CSOC project will be adding
students. Table 40 1ists the 1980 enrollment and the district's projected
errcliments for 1983, 1984 and 1985. The difference between the 1980 enroll-
ment and that projected for each year can be assumed to represent unused ca-
pacity that would be available for housing the CSOC students. The projected
CSOC student popuiation is therefore compared to the unused capacity created
by the decreasing student population and in no case do the number of CSOC
students exceed the available space. The school district appears to have
the facilities and personnel on a district-wide basis to handle the CSOC stu-
dents, assuming that the district-wide population declines as projected.
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Table 40
Effect of CSOC on Projected Student Enrollment
Albuquerque Public Schools

[ 1983 1984 1985
1980 Enrollment 38,040 38,040 38,040
K6 ‘ Predicted Enrollment without CSOC| 37,165 36,996 36,725
B ) Decrease from 1980 875 1,044 1,315
CSOC Students 134 | 424 1,178 |
— —+ i !
. 1980 Enrollment | 18,158 | 18,158 ' 18,158
7.9 }  Predicted Enrollment without CSOC ' 16,929 | 16,870 16,743
B l Decrease from 1980 i 1,229 + 1,388 1,415
CSOC Students . 67 ; 212 ; 589 |
x ! |
|
1980 Enrollment 21,072 | 21,072 21,072
5’0 2 ‘ Predicted Enrollment without CSOC, 17,977 , 17,200 16,841
H10-1 l Decrease from 1980 73,005 ¢ 73,872 7,231
| C50C Students 45 | 142 1 393 |
‘ | L |

As in many other developing urban areas, however, school fa-
cilities are lacking in specific sections of town where development of resi-
dential housing has occurred before new schools can be planned and built to
house the students brought in by the new developments. This is the situation
in the northwest and southwest areas of Albuqueroue where portable classrooms
and busing to other schools are being implemented to relieve overcrowded con-
ditions. A pending bond issue will be placed before the voters in the 1980
eiections, and if passed it will provide financing for construction of new
schools in these areas.

IV.A.8.1.3 Impact on Educational Facilities at Maimstrom AFB/Great
Falls Location

The Great Falls Public School District has been losing students
since its peak enroliment year of 1970 at which time over 19,000 students were
attending school. The present enrollment is 13,268 and this is projected to

decline to 12,510 by 1984, and then rise slightly in 1985. Table 41 summarizes
the projected district-wide enroliment by grade level for the years 1981 through
1985. Table 42 has been prepared to show the projected available space over the

next few years.
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Table 41
Predicted Enroliment by Grade Level in Great Falls Public Schools

T

Grade Level 1981 1982 L 1983 1984 | 1985

K-6 6,732 | 6,540 | 6,423 | 6,597 | 6,763
7-9 3,085 | 3,046 | 3,112 | 3,104 . 2,996 |
10-12 ; 3,282 | 3,070 | _2,997 i 2,809 ; 2,804 |
Total Year Enrollment 13,099 | 12,656 | 12,532 ( 12,510 | 12,563 !
CSOC Students ; 246 775 | 2,160 |
Total Enrolliment with 13,099 | 12,656 \ 12,778 | 13,288 {14,723 |

CSOC Students included | ‘
| ] J

Table 42

Projected Available Space in Great Falls Public Schools

5 7 1983 1984 1985

' arad ;1 AaiT.] TSOe Avail.] Cs0C Avail. T CS0C

] rade Leve i Space i Students Space | Students Space | Students

= + ‘

L K- o093 35 1 424 (13) | 1,178
7-9 .73 167 81 | 212 | 189 589
10-12 . 454 | 45 642 | 142 | 647 | 393

{ | | | i i

From Table 42 it is apparent that by 1984 the additional number
of elementary grade (K-6) CSOC students will exceed the available space by
some 389 students ( 424 - 35 = 389 ) and that by 1985 this imbalance will in-
crease to 1,309 students ( 1,178 + 131 = 1,309 At the junior high level,
a shortage of space will also occur in 1984 when the number of CSOC students
could be 212 and there is space available for only 81; this shortage in-
creases to 400 in 1985. The shortage of space in 1984 can probably be satis-
fied by opening additional classrooms at certain schools; by 1985 the excess
students may be sufficient to reopen several of the schools that have been
closed during recent years, particularly those at the elementary level. The
high schools should be able to accommodate the additional CSOC students using
presently available facilities.
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IV.A.8.1.4 Summary of Public School Capacities

The relative ability of the local public school districts to
accommodate school age children at any of the candidate locations is demon-
strated in Table 43. In the Colorado Springs and Albuquerque areas, the
influx of CSOC-project students during the 1983-1986 period will use only
a portion of the available space created by the declining student popula-
tion. Only in specific neighhorhoods where residential development has out-
paced new school construction, are classrooms expected to be overcrowded.
The student population in Great Falls is also expected to decline over the
next few years, but not sufficiently to make room available for all of the
2,160 CSOC students. This shortage will require re-opening of schools and

niring of additional teachers and administrative personnel at tne elemen-
tary level.

Table 43
Comparison of Public School Capacities

i——_ Parameter Colorado Springs Albuquerque Great Falls
|
'Projected 1985 Capacity 72,311 77,270 13,099
! Projected 1985 Enrollment | <60,000 70,309 12,563
| without CSOC Students
CSOC Students 2,160 2,160 2,160
Projected 1985 Enrollment | <62,160 72,469 14,723
with CSOC Students
Under/Over 1985 Capacity Under~10,000 Under ~5,000 Over ~1,600
IV.A.8.2 Housing Impacts

A summary of the housing market in the three candidate locations
is presented in Table 44 on the following page. This data provides the current
average selling prices and rental rates for various types of civilian housing
in the three locations of concern. Military housing is summarized in terms of
the number of units, average waiting time to obtain tnese units, and in the case
of BAQ units the number presently vacant are listed.

In order to assess the housing availability for CSOC employees,
Table 45 has been prepared which lists the recommended monthly allotments for
housing. For military personnel, the Air Force-recommended allotment of no more
than 25% of the monthly gross salary for housing has been listed. This gross
salary includes dependent quarters allowance. For civilians it is assumed that
up to 30% of their gross salary could be used for house payments or rents.
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Table 44

Comparison of Housing Environments

| Civilian Housing Type Col. Springs | Albuquer. | Great falls

1

f Typical 3-Bedroom House For Sale:

. Sales Price $62,241 $66,414 $60,900

! Vacancy Rate 1.59% 1.65% 10.0%

:Typical 3-Bedroom House For Rent:

7 Monthly Rental Rate | $ 300 $ 362 $ 308

' Typical 2-Bedroom Apt. For Rent: '

' Monthly Rental Rate $ 230 $ 230 $ 230

! Vacancy Rate for Rental Apts. 7.75% 4.20% 10.0% |
and Homes !

iNunber of Units Projected to 3,634 3,459 2,722

, be Vacant by 1985 (includes
| for sale and rental units)*

*projected using the LECS program.

Military Housing Type

Peterson AFB

Kirtland AFB

Malmstrom AFB

i
| Family Quarters:

I Number of Officers Units
1 Average Waiting Time

| Number of Enlisted Units
P Average Waiting Time

1
|

: Bachelor Quarters:
! Number of Officers Units
i Present Vacancy Rate

: Number of Enlisted Units
Number of Units Available

;

|

106
2 months

384
4 months

40
0%

812
27

379
1 month

1755
1 month

48
0%

2077
933*

294
3 months

1112
3 months

68
0%

1666
260

;fhcluded in this figure are 3 dorms at Manzano Area containing 259 units

:that are presently closed.
|
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Tabie 45

£SOC Personnel Average Income and Recommended Housing Allotments

: T

v of persomen [fiber 0| 5 e | ecomened bl
Officer | 128 . 526,809 $ ‘544
Entisted L19c L 13,924 . 290
Civii service |1 21,307 533

é Contractors | 1,413 i 22,500 563

Using information outlined in the previous two tables, and information
presented in Section III of this report concerning housing, the following para-
graphs summarize the military and civilian housing impacts at the three candidate
‘ocaticns.

IV.A.8.2.1 Housing Impacts at Peterson AFB/Colorado Springs Location

A1l family quarters for military officer and enlisted personnel
(including BOQ units) are presently occupied. Current waiting periods range
from 2 to 4 months. Unless there is a dramatic change in this situation, it
is predictable that the majority of the military personnel assigned to CSOC
may have to seek housing off-base in the civilian community. For military
bachelor airmen 27 units are presently vacant and these may or may not be
available when CSOC personnel arrive.

The Air Force's Local Economic Consequences Study (LECS) computer
model was used to project the number of civilian housing units available by 1985

and the vacancy rate associated with the same time period. For the Colorado Springs

area, LECS projected a total 1985 housing stock of 91,090 units and a 4% vacancy
rate. This means that 3,634 housing units {both for sale and for rent) could be
available for housing 1900 CSOC families. At the present time Colorado Springs
has 2,093 vacant rental units and 716 for sale units; using this same distribu--
tion, by 1985 2718 rental units and §16 for sale units could be on the market.

Using the recommended monthly payment and rent schedules listed
in Tabie 46 and combining this information with that presented in Table 11, the
following conclusions can be drawn:

e Officers will have a wide variety of housing units in the
for sale category that they can afford to buy. Almost all
of the apartments and houses for rent are within their recom-
mended housing allotment.

o Enlisted personnel will find very few homes for sale in
their affordable price range. Only 1 bedroom homes and
apartments are fully within their rental range although
some of the older units are probably within their reach
in the 2 and 3-bedroom size.
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e Civil service employees and contractors will have
basically the same housing opportunities in both
purchased and rental units as do military officers
since their recommended housing allotments are
similar.

The impact of the CSOC project on the local housing stock could
cause the overall vacancy rate to decrease below 2%; this would be considered
an adverse impact on the housing market in that vacancy rates below 3% tend to
cause artificial inflation of the selling prices and rental rates. The local
housing industry, however, will most likely appraise this situation in time
to respond by building additional housing units to meet the demand.

IV.A.8.2.2 Housing Impacts at Kirtland AFB/Albuquerque Location

Military housing for families (both officers and enlisted) and
bachelor officers quarters are presently occupied. The waiting period for
7amily housing, however, is averaging about one month. Bachelor enlisted quart-
ers presently available for immediate occupancy amount to 913 units. It can
be assumed that military housing for CSOC military personnel will be avail-
able within a reasonable period of time, particularly in the case of bachelor
enlisted personnel.

The LECS program projects a total civilian housing stock of
145,896 units by 1985 and a corresponding vacancy rate of 2.8%. Thus, 4100
units would be on the market either for rent or for sale. The influx of CSOC
personnel could cause the vacancy rate to drop well below 2% resulting in
an inflation of housing prices and rental rates. This can be avoided, how-
ever, if the local housing development industry foresees the market and pro-
viages an increased supply of housing units to stabilize prices.

Combining the information presented in Tables 18 and 46, the
foilowing general conclusions can be made:

e Officers will have a wide selection of housing units
in the for sale category, including 2-3- and 4-bedroom
nomes. Rental rates for both homes and apartments
are also within their recommended housing allotments.

e Enlisted personnel may be able to purchase some of the
Tower-priced 2-bedroom homes, but these will be about
the extent of the purchased housing that is within their
allocated range. In the rentail market, a wide choice
is probably available only in the 1- and 2-bedroom apart-
ment units,

o Ciyil service employees and contractors will have basically
the same housing opportunities as military officers since
their recommended housing allotments are similar.

IV.A8.2.3 Housing Impacts at Malmstrom AFB/Great Falls Location

Military housing for families (both officers and enlisted) and
bachelor officers are presently fully occupied at Malmstrom AFB. The average
waiting period for family housing is 3 months. It is therefore reasonable to
assume that a substantial number of the military CSOC personnel would seek
housing off base in the Great Falls area. Malmstrom presently has 260 BAQ
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spaces that are vacant and it is likely that sufficient spaces will be avail-
able for bachelor enlisted CSOC personnel in the 1983-1986 time period.

In the civilian housing category, Great Falls presently has
a stock of 24,129 units (10,027 rentals, 14,057 owned) and a vacancy rate
in both the rental and purchased categories of 10%. Over the next few years
it is predicted that the housing stock will increase slightly to just over
27,000 units, but that the vacancy rate will remain at 10%. The effect of
the CSOC project, if located in the Great Falls area, will be to decrease
this vacancy rate by renting/purchasing local housing. If all 1900 CSOC
personnel were to acquire housing in the community, the vacancy rate could
decrease to 3%-5%, which is considered indicative of a stable housing market.
“rom this standpoint, the (S0C project is a positive influence on the local
housing situation.

The survey of housing prices in the Great Falls area is pre-
sented in Table 23, and combined with the information presented in Table 46
tre fellowing conclusions can be drawn:

o Officers will have a wide variety of housing ranging
from 2- to 5-bedroom homes that are for sale, and rent-
al apartments and houses of all sizes.

o Enlisted personnel may be able to purchase some of the
lower-priced 2- and 3-bedroom homes only. Rental houses
in the 4-bedroom size will probably not be available with-
in their price range; 1- to 3-bedroom nomes renting for
$112 to $375 a month are more numerous. Rental apart-
ments in the 1- and 2-bedroom size are available but se-
lection in the 2-bedroom category at a reasonabie rental
rate within their recocmmended housing aliotment.

e Civil service employees and contractors will have basically
the same available housing market in both purchased and ren-
tal units as do officers due to their similar housing
allotments.

IV.A. 3.3 General Cost/Revenue Impacts

In general, the CSOC project represents a positive impact to
tre economy of the three candidate locations, when viewed over the long-term.
Ir all three locations new housing is not required for providing accommodations
for tne incoming CSOC population, and thus increased costs to local government
wili be those associated with only an increase in population and not directly
related to new development (extension of utilities, construction of new roads,
etc.}. Population-related costs include additional police and fire protection,
library and other municipal services, etc. In the absence of a comprehensive
fiscal impact analysis, these costs are difficult to quantify.

Local school districts will not be required to construct new
schools to accommodate the CSOC student population; however, in the Great Falls
area in particular, some schools may have to be re-opened and staffed. To a
lesser degree, this could also be the case in certain crowded areas of Colorado
Springs and Albuquerque. The cost, however,for re-opening and staffing existing
schools and/or classrooms is minor compared to the cost of constructing new schools
which fortunately is not required.
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Revenue from the CSOC project will be generated primarily in
the form of various taxes such as gasoline, cigarette, and sales taxes and

State Income tax. Great Falls, however, does not collect a sales tax. Various

license and permit fees (for new businesses, remodeling of homes, etc.) are
additional sources of revenue that increase with population.

Local school districts will receive both State and Federal ADA
(Average Daily Attendance) funds as a result of the CSOC students attending
public schools. However, in all three candidate Tocations the CSOC student
population will merely replace some of the declining student enrollment and
thus, rather than the CSOC representing an increase in ADA funds over those
presently received, it will reduce the loss of ADA funds due to the declining
student population in each location. Federal ADA funds are provided for stu-
dents of parents who work on military projects and in this case, all of the
2,160 CSOC students will qualify for Federal ADA funds. Based on the current
allocation of $212 per student, local school districts could receive a maxi-~
mum of $444,868 in Federal ADA money as a result of the CSOC project.
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IV.B Relationship of Proposed Action and Objectives of Land Use
Plans, Policies and Controls

IV.B.1 Peterson AFB/Colorado Springs Location

Land use plans, policies and controls will be discussed as they re-
late to the selected location for the CSOC facility on state-owned property
east of the city limits, and as they pertain to the overall development plans
for the Colorado Springs area.

Development policies for the Colorado Springs urban area are set
farth in several documents, one of which is the "Deveiopment Framework for
+re Pikes P ik Region" prepared in October 1977 by the PPACG* This document
emonasizes the need to pursue a combination of both selective infilling of
vacant developable land within the city Timits and selective annexation of
land that is a logical extension of existing development.

The Colorado Springs City Council has approved a similar policy
governing development in the Colorado Springs planning area, stating "The
City should consider the possibility of providing full urban services to
‘ands within the Planning Area and should not provide any services outside
the Planning Area with the exceptions of 1) existing contractual commitments
for utilities, 2) airport development, or 3) region-wide programs such as eco-
nomic development or future wastewater treatment plans. Within the Planning
Area services should only be provided for developments which are adjacent to
existing developed areas, consistent with open space and all other adopted land
development policies."” The Comprehensive Plan Program of Colorado Springs does
not advocate a rapid expansionist posture and it specifically discourages annex-
ations outside the Planning Area except for airport and possibly open space pur-
poses. The Planning Area is essentially confined to the urban area of Colorado
Springs; future growth areas are based on the premise that the city should not
deveiop eastward because of the combiration of adverse effects both from and on
the operation of the municipal airport and the exacerbation of east-west traffic,
which creates more adverse air pollutant problems than does expansion of the city
in a linear north-south direction.

The County Planning Departmert has recently released its amended
"Land Developrent Code"; this document contains numerous land development guide-
lines appiicaple to the development of county unincorporated area. One of these
guidelines states "It is the policy of the County to encourage development which
utilizes existing services and facilities without overburdening such facilities
and services, or resulting in the need to provide additional services and facili-
ties.

The above city, county and regional government policies and guidelines,
and personail conversatior with a number of city/county/PPACG staff personnel,
raise the issue of growi  :nducement of the CSOC project simply because it is
located 10 miles east of tne planned growth area of the city. This will be dis-
cussed more extensively in the following paragraphs.

The location proposed for the CSOC installation is about 10 miles
beyond the city limits of Colorado Springs. There are virtually no urban de-
velopments along Highway 94 nor in the immediate vicinity of Enoch Road. Both
city and county government under the umbrella organization of the Pikes Peak

*Pikes Peak Area Council of Governments
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Area Council of Governments participate in land use planning for the region.

Land use jurisdiction is the ultimate responsibility of E1 Paso County since

the area including the CSOC location, is in unincorporated county territory.

As mentioned above, the PPACG, the city of Colorado Springs, and the county

of E1 Paso have all discouraged expansion eastward. Some of the reasons for

this are the physical and economical constraints encountered with extension

of utilities over a major north-south ridge, transportation corridor efficiency

in the north-south directions along the Front Range, and more favorable condi-

;;ons for dispersing air pollutants along the Front Range compared to the High
ains area.

The county land east of Colorado Springs is presently not zoned.
in the aosence of both zoning and general planning for the CSOC location and
tne surrounding area, unplanned and unregulated development that could be in-
duced by the CSOC facility is justifiably of concern to local government.
specifically, the location of the CSOC facility far removed from urban ser-
v.ces is a strong inducement for spot development of commercial enterprises
such as service stations, fast fcod restaurants, etc. County zoning placed
on land along Highway 94 and in the immediate vicinity of the CSOC would
provide a mechanism to protect the integrity of both the CSOC facility and
the established farms in the CSOC area. City and county policies that dis-
courage urban development east of Colorado Springs could therefore be imple-
mented through the zoning mechanism.

The existence of the Front Range Project should also be mentioned
when discussing land use plans and policies. The Governor of Colorado has es-
tablished the Front Range Project and has appointed a Coordinating Board {com-
prised of volunteers representing public and private sectors in the Front Range
Corridor of Colorado) to identify a set of development goals for growth of
the Front Range. (NOTE: The Front Range is defined as the 200-mile long
urbanizing strip from Fort Collins to Pueblo.)

IV.B.2 Kirtland AFB/Albuquerque Location

The Comprehensive Plan for Kirtland AFB acknowledges the inter-rela-
tionship between natural and man-made environments, social characteristics and
needs, and the dependence between the base and surrounding community. A Memo-
randum of Understanding is in effect signifying cooperation of the base with
the State Planning Office and the Middle Rio Grande Council of Governments on
coordination and implementatior of local and regional land use and environmental
policies. The base has adopted land use development policies which restrict,
and in some cases prohibit land uses that produce any kind of pollutant that
would impair or interfere with the aircraft operations on the base and at the
jointly-operated municipal airport.

The location and operation of the CSOC facility does not conflict
with any of the base's adopted policies or present land uses because of its
location sufficiently removed from the airport runways. In addition, the CSOC
operation does not generate pollutants of any significant amount. The pro-
posed Gibson East Corridor is to be constructed north of the Manzano Area
sufficiently removed from the CSOC area so as not to be affected by the CSOC.
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Iv.8.3 Maimstrom AFB/Great Falls Location

A joint city/county Planning Board has been established in the
Great Falls area for planning and controlling land uses both within the
city and in a 4.5-mile border around the city limits. Development between
Great Falls and Malmstrom AFB is primarily residential; commercial estab-
lishments are located the entire length of 10th Avenue South, on the east
end of 2nd Avenue North, and in the downtown area. Industrial uses are
encouraged to locate northwest of the base on the west side of the Missouri
River. Tne remaining areas surrounding the base are reserved for agricul-
ture. Major agriculture in the area includes wheat farming and livestock
grazing. Nearly all the farm land in these areas is privately owned, with
noit nolaings larger than 200 acres. The proposed South Bypass Arterial
coud encourage development in the area south of town (southwest of the
base) where the Land Use Projection Plan adopted by the city/county Plan-
ning Board shows primarily residential development.

The CSOC facility would be constructed entirely within the base
boundaries under either Option A or B. Both options would utilize the area
southeast of the main runway for the antenna field, a portion of which had
been previously planned for the base golf course. Most of the area to be
impacted by the antenna field is presently unused, with the exception of a
gJ4ard dog training facility that would have to be relocated if Option B is
selected. (NOTE: Option A would not require removal of the guard dog fa-
cility.) A small area on the north end of the antenna field is presently
used as a fire training site; this activity could easily be practiced else-
where on tne base. Other than these minor conflicts in land use, the base
Master Plan does not preclude either Option A or B.

Iv.C Adverse Environmental Effects Which Cannot be Avoided Should
the Proposed Project be Implemented

As stated throughout this report, there are no significant ad-
verse impacts identified for the proposed CSOC project. Nevertheless there
are some adverse impacts which cannot be avoided if the CSOC is established
and recommended mitigation measures are not implemented. These are:

® Potential to induce commercial developments on
Highway 94 in the Colorado Springs location where
local governmental policies discourage growth.

e Visual obtrusion of CSOC facility in an otherwise
rural landscape setting at the Colorado Springs location.

e CSOC will add to traffic congestion on existing roads,

highways and at specific intersections, at all three
locations.

e CSOC will cause an increase in air pollutant emissions
added to the regional air quality in all three locations

which are presently non-attainment in certain pollutant categories.

¢ CSOC may cause local school districts to re-open classrooms
and hire additionai teaching and administrative personnel.
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S IVLD Relationship Between Short-Term Uses of Man's Environment and

Long-Term Productivity

Construction and operation of the CSOC will not significantly alter
the present environmental and aesthetic characteristics of the Alternate 1 or
Alternate 2 locations (i.e., Kirtland AFB/Albuquerque and Malmstrom AFB/Great
Falls, respectively). The Peterson AFB/Colorado Springs location, however, in-
volves the use of land that is occasionally used for livestock grazing and is
occupied sporadically by other forms of wildlife, none of which are on the en-
dangered or threatened species lists. The CSOC will cause certain wildlife,
most notably predatory birds and large mammals such as the Pronghorn Antelope,
to avoid the area. This is not considered a significant impact in view of the
vast open plains to the east. The antenna structures will be visible from
Highway 94 and Enoch Road, and by several citizens residing in nearby farm-
houses. The lack of other structures in the immediate area (as is not the case
a*t Malmstrom AFB/Great Falls where CSOC antennas will be visible from nearby
highways) causes the CSOC facility to be more prominent and intrusive on the
existing rural landscape.

The influx of CSOC personnel and their families will create eco-
nomic benefits at each of the three locations, which will prevail over the
lifetime of the facility. In each region local business will be stimulated and
unemployment will tend to decrease.

The project will cause a minor degree of degradation in the air
yua ity at all three Tocations. The use of natural gas at the CSOC facility
could accelerate the eventual shortage of this fuel at all three locations.
The Air Force has therefore commissioned an Energy Study in which alterna-
tive heating methods including co-generation, use of other fuels, and solar
heating are being evaiuated. The results of this study will tend to extend
the natural gas supply by using alternative methods of heating.

The long-term productivity of the CSOC is its ability to act as a
second control element to augment the Satellite Control Facility operations
at Sunnyvale, California (i.e., the SOC function), and secondly, to provide
secure control of all military Space Shuttle operations (i.e., the SOPC func-
tion). Both of these roles are considered crucial with respect to protecting
national security data, responding to national defense priorities, and enabling
direct mission authority over military Shuttle missions. The United States'
national defense posture will be enhanced over the long-term because of these
functions.

IV.E Irreversible or Irretrievable Commitments of Resources

The CSOC project will involve iimited commitments of irreversible
and/or irretrievable resources. In the Peterson AFB/Colorado Springs location
the facility would be located on property that is presently available for other
uses such as farming, livestock grazing. Thus, the CSOC represents a long-term
commitment of the land with only limited expectation of a return to the pre-pro-
ject conditions. The alternate locations on the other hand, involve property
that is already set aside for military/defense purposes on existing Air Force
bases.
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The rural landscape at the Peterson AFB/Colorado Springs location
would be altered by the CSOC antennas and buildings. Furthermore, unless
Tocal government is able to establish controls on land development, the pre-
sence of the CSOC facility would have the potential to induce spot commercial
developments on Highway 94. This would be considered an irreversible impact
by those governing agencies that have planning jurisdiction in the region.

Operation of the CSOC would involve the irreversible consumption

of water, natural gas and power. Depending on the results of the Energy Study

previously mentioned, energy conservation methods may be able to minimize the
consumption of natural gas.

The CSOC will cause a relocation of potentially as many as 6,100
persons. The number of relocated personnel will vary with the ability of
the three locations to provide the required skilled labor force demanded by
the CSOC. Energy consumed by the CSOC population would have been consumed
anyway, and therefore energy consumption by the CSOC population is not in
addition to that already consumed.

If air quality is considered as a local resource, then the CSOC
personnel and their families will irreversibly add to the degradation of the
air at any of the locations considered. At the same time, however, CSOC
personnel will be adding to the improvement of air quality in areas from
which they relocated.
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APPENDIX A

Electromagnetic Radiation Calculations

On-Axis Power Density Calculations

A1l on-axis power density calculations were made using the
formulae and methods of T.0. 31Z-10-4, Electromagnetic Radiation Hazards,
Air Force Communications Service (E-1 Standard), dated 1 August 1966, and
Change 2, dated 1 June 1971. Ground level radiation calculations were
based on Federal Commmunications Commission Ruies and Regulations 25.209,
Antenna Performance Stendard. These regulations define the maximum antenna
Ggain envelopeoutside the main beam for all antennas used for satellite
conmunications.

Far~-Fieid Distance ~ R
FF 5
L = Antenna Diameter, feet Rrr = %»
» = Wavelength, feet '
Near-Field Distance - RNF
RNF = .25 RFF
Gain Factor, 6L/x, Iliumination, Antenna Efficiency
Antenna 8L/ Gain Factor-F Iliumination-1 Antenna Efficiency-.
DSCS 66.7 1.0 Uniform .583
DOMSAT 62.3 1.0 Uniform .647
oLT 64.2 1.0 Uniform .553
SCS 60.4 1.0 Uniform .501
S Band 64.5 1.0 Uniform . .74
X Band 64.9 1.0 Uniform .638
TIRSS 60.4 1.0 Uniform .580
*Antenna Efficiency, K . .
(- 8 Note: K should Tie within .5<K<.9
= —-2—~2— e.: . -
n L°F
wnere
6 = Half-Power Beam Width, ©
L = Antenna Diameter, ft
x = Wavelength, ft
F = Gain Factor
I = I1Tumination (from Table 4-9 of T.0. 31Z-10-4)
G = log-1 aB/10 (antenna gain - non-dimensional)

A-1
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Reference Power Density at D = 2L2/A

Pt g 22
wo =7 where: Pf = Peak Power, watts
167L G = Antenna Gain
x» = Wavelength, cm
L = Antenna Diameter, cm
DSCS W, = .145 mw/cmb
DOMSAT wo = ,009 mw/cm2
DLT wo = ,090 mw/cm,
SCS wo = ,195 mw/cm2
S Band wo = . 360 mw/cm2
X Band wo = ,397 mw/cm
TDRSS Wy = .0071 mw/cm?
rar-Field On-Axis Power Density - wf
Py Gy 2
wf = where: wf = Power Density, watts/cm
4nD P, = Peak Power, watts
Gt = Antenna Gair.
0 = Distance from antenna, cm.

Near-Field Correction

Near-field correction must be applied as a function of the
illumination of the antenna. For on-axis calculations of power density, the
curves of T7.0,31Z-10-4 are used. The distance from the antenna is normalized
to unityat 2L2/» as follows:

p! =<—%%—- where: P' = Normalized Distance
2L%/x D = Distance from Antenna, ft
L = Antenna Diameter, ft
A = Wavelength, ft

_ The x = 0 on-axis curve is used for each P' value to read off
the factor w by which the reference power density Wy must be multiplied to ob-
tain the power density wn at the distance D. That 1is,

W =W -w where w is a normalized power density factor

The results of these calculations have been plotted on Figures 1
througg 7 for each antenna. These curves show the on-axis power density
(mw/cm€) versus the distance from the antenna along the axis (feet) for normal
and peak operating power. Analysis in this report is based on peak power since
this is the worst case.
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Ground Level Power Density Calculations

Figure 8 shows an artist's concept of a constant power density
envelope surrounding the antenna beam centerline. For a given power density,
it can be seen that the ground plane may intersect the constant power density
envelope forming a 'footprint' within which ground level power densities will
be in excess of the envelope vaiue. As distance from the antenna increases,
the footprint diminishes in width. Beyond the grounc limit distance the
envelope rises to meet the beam centerline at the maximum distance the given
power density can occur. Therefore, at ground level the area of concern con-
sists of the dimensions of the shaded area.

In calculating the ground Tevel density, it is necessary to
consider the antenna beam elevation angle, the height of the beam centerline
at the antenna, the elevation of the antenna, the elevation of the point where
power density is to be calculated and the distance between this point and
the antenna.

Since in most cases the main beam is pointed well above ground
Tevel, the power density at the ground is a result of side lobes which con-
tain much less power than the main beam. The curves shown in Figure 3 show
the attenuation of main beam power density as a function of degrees off-axis.

Figure 10 shows the geometry involved in determining the ¢ff-
axis degrees () and the on-axis distance (R), which are requirea to caiculate
the power density at a given point on the ground (P). The mean sea level
elevations of the antenna and the point (P) and the distance (D) are taken
from U.S5.G.S. Topographical maps. The antenna centerline height and the
minimum elevation angle (e) are given as part of the antenna parameters. The
off-axis degrees (r) and distance (R) are calculated by trigonometric methods.
The attenuation factor for (r) is determined from Figure 9 and the on-axis
power density at distance (R) is determined from Figures 1 through 7. The
power density at (P) is calculated using the following relationship:

Power Density = On-Axis Power Density x Attenuation Factor.
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APPENDIX B

Intersection Capacity Utilization (ICU) Analysis

A recently developed method of capacity analysis has been
used in our studies which directly relates available capacity to key inter-
section movements and optimizes total intersection capacity, regardless of
present signal timing. This method calculates the capacity per hour of
green time for each approach according to the Highway Capacity Manual of
1965. It then determines the proportion of total signal time needed in
a single hour by each confiicting key traffic movement and compares it to
the total time available (100 percent of the hour), arriving at a percentage.

Conflicting key traffic movements are those opposing move-
ments which, when combined, require the highest amount of green time. For
examplie, if a northbound left turn opposed by a southbound through movement
require 20 percent of the hour while the southbound left and the northbound
through movements take only 15 percent, the northbound left turn and south-
bound through would be considered the key conflicting movements at the inter-
section in the north-south direction.

The ICU method for calculating operational time requirements
translate to a level of service. ICU represents the proportion of the total
hour required to accommodate intersection demand volumes if all approaches
are operating at capacity (100 percent = Level of Service E). This does
not mean, however, that Level of Service E is appropriate for urban design,
but that the evaluation of present and future operating conditions in terms
of total capacity is more realistic than looking at a particular approach in
terms of present signal timing.

When a level of service is determined for an intersection based
on the ICU method, which looks only at the key conflicting movement, it does
not necessarily indicate that the other movements through the intersection are
also operating at the same service level. Many movements may be operating
at a significantly higher level of service.

The levels of service, as defined below and in the 1965 High-
way Capacity Manual, are listed in the following table with their correspond-
ing ICU and Load Factor equivalents.

Level of Service* Load Factor Equiv. ICU

A 0.0 0.0 - 0.6

B (rural design) 0.1 0.6 - 0.7

C (urban design) 0.3 0.7 -10.8

D {maximum urban design) 0.7 0.8 -0.9

E (capacity) 1.0 0.9 -1.0
*Level of Service definitions from 1965 Highway Capacity Manual.

Service Level A

There are no loaded cycles and few are even close to loaded
at this service level. No approach phase is fully utilized by traffic and

B-1.




—— -

no vehicle waits longer than one red indication. Typically, the approach
appears quite open, turns are made easily, and nearly all drivers find free-
dom of operation.

Service Level B

This service level represents stable operation where an occa-
sional approach phase is fully utilized and a substantial number are approach-
ing full use. Many drivers begin to feel restricted within platoons of ve-
hicles.

Service Level

This level still represents stable operating conditions. Load-
ing is still intermittent but more frequent than at Level B. Occasionally
drivers may have to wait through more than one red signal indication, and
backups may develop behind turning vehicles. Most drivers feel somewhat re-
stricted, but not objectionably so.

Service Level D

This level encompasses a zone of increasing restriction approach-
ing instability at the intersection. Delays to approaching vehicles may be
substantial during short peaks within the peak period, but enough cycles with
lower demand occur to permit periodic clearance of developing queues, thus
preventing excessive backups.

Service Level E

B S — ——m e e e -

Capacity occurs at this service level. It represents the most
vehicles that any particular intersection approach can accommodate. Full
utilization of every signal cycle is seldom attained no matter how great the
demand, unless the street is highly friction free.
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APPENDIX C

PERMITS REQUIRED FOR CSOC

Requirement Colorado Springs Albuquerque Great Falls
Air Emission Notice No No No
Construction Permit - Air Yes Yes* No
Operating Permit - Air Yes No** No
Incorporation into 208 Plan Yes No No
Construction Permit - Water Yes Yes Yes
NPDES Permit - Water Yes Yes Yes

* At Kirtland AFB, although the furnace size is marginal, if coal is used
as fuel for heat a permit will 1ikely be required, but if gas or oil is
used as the fuel source no permit will be needed. _

** Other Construction Permit for Air suffices
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