May 29, 1979 |

Mr. Phillip H. Schmuck, Director P
Colorado Division of Planning

520 State Centennial Building \h

1313 Sherman Street

Denver, Colorado 380203

Subject: Jefferson County Airport
Airport Master Plan
A-95 Review

Dear Mr. Schmuck:

Enclosed please find sixteen (16) copies of the environmental impact assess-
ment which Jefferson County has prepared for airport improvements recom-
mended in the above cited master plan.

We request your review, approval and specific comments, as appropriate,
addressed to or including information about:

1. The extent to which this project is consistent with or contributes
to the fulfillment of comprehensive planning for the state, region,
or locality.

2. The extent to which the project contributes to the achievement of
state, regional or local objectives as specified in Section 401 (A)
of the Intergovernmental Cooperation Act of 1968.

3. The extent to which the project significantly affects the environ-
ment, as provided under section 102 (c¢) of the National Envi-
ronmental Policy Act of 1969.

Your earliest review and approval in this matter will be greatly appreciated.
Please address your original comments to: Mr. Edward G. Tatum, Chief:
Planning Branch - ARM-610; Federal Aviation Administration; 10455 East

25th Avenue' Aurora, Colorado 80010; with a copy to this office and one

to our consultants, Isbill Associates, Inc.; Terminal Building; Stapleton
International Airport; Denver, Colorado 80207.

If there are any questions, or you require additional information, please
contact us.

Very Quly yours
William Ree man

Jefferson rport Authority

cc: Edward G. Tatum, FAA
Denver Regional Council of Governments

J@FF@D@OH GOUHC\/ /\lr\por\b TERMINAL BUILDING B-7 / BROOMFIELD, COLORADO 80020 / (303) 466-2314

FAA CONTROL TOWER / ILSON29R / SURFACED RUNWAYS: 29R-11L (7.500°) 29L-11R (4,000°) 20R-02L (3.600")
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PREFACE

In August 1978, the Jefferson County Airport Authority circulated a draft Envi-
ronmental Impact Assessment Report. This document summarized intended air-
port development based on projected aviation activity. Since that time there has
been an increased effort to divert General Aviation from air carrier airports such
as Denver's Stapleton International Airport. Combined with recent socio-
economic and aviation trends, the important role of the Jefferson County Airport
as a reliever facility has resulted in revised forecasts and development plans.
Therefore, the Jefferson County Airport Authority has elected to re-circulate

this updated draft Environmental Impact Assessment.



I. SUMMARY
Environmental Impact Assessment (DRAFT)

This Environmental Impact Assessment (EIA) has been prepared for the Jef-
ferson County Airport on behalf of Jefferson County, Colorado, in compliance
with the Federal Airport and Airway Development Act (Aviation Aet) as
amended in 1976, and the National Environmental Policy Act of 1969 (NEPA).

A. Description of Project

Jefferson County, the owner of the Jefferson County Airport (Jeffeo), is
preparing a Master Plan for airport development over the next 20 years. This
EIA assesses the potential economie, social, and environmental impacts of the

improvements recommended in the Master Plan.

The Jeffco Airport has experienced a steady increase in air traffic from
183,396 operations (takeoffs and landings) in 1970, to 248,351 in 1977, a 35.4
percent increase in seven years. The number of based aircraft grew from 280
to approximately 475 during this period, due to an increase in business related
aviation of the airport. The trend of the 1960's continued for itinerant (non-
based) traffic, as operations increased from 70,494 in 1970 to 138,033 in 1977,
a 96 percent increase. The airport is a Federal Aviation Administration (FAA)
designated reliever facility for Denver's Stapleton International Airport, 20
miles east-southeast of Jeffco. In this capacity it is estimated that in 1977
over 30,000 operations were diverted to Jeffco to relieve the general aviation
demand at Stapleton. The rapid growth in the nearby communities of
Broomfield, Westminster and unincorporated portions of Jefferson County has
created a local aviation demand which, when combined with directed air

traffic, requires capacity improvements at Jeffco.
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Major developments recommended to improve safety and airfield capacity over
the 20 year study period are displayed on Exhibit I and include: consiruct a
second Runway 11R/29L (6,000 feet x 75 feet); extend and widen second
Runway 11R/29L to 7,000 feet x 100 feet; extend and light Runway 11L/29R to
9,500 feet; construct a third Runway 11R/29L (5,000 feet x 60 feet); construe-
tion and lighting of additional taxiways and apron area; relocation and realign-
ment of an access road and perimeter arterials; installation of a High Intensity
Runway Lighting System; construction of additional T-hangars; expansion of
the crash/fire/rescue facilities; and other improvements as discussed in

Chapter I

The third parallel runway mentioned above was originally considered as a long-
range option to provide future capacity. Based on revised aviation forecasts
and noise abatement considerations, this runway has been included as a Phase
I development item (10-20 years), resulting in subsequent impacts on adjacent
roadways to the north and west. The runway is planned to have initial
dimensions of 75 feet x 6,000 feet, and be used for training purposes. The
location of the runway will provide flexibility so that it can be lengthened and
widened as needed, and an Instrument Landing System (ILS) added to the east
end, also as necessary. The Master Plan recommends the acquisition of
approximately 560 acres, supplemental to the 1,717 acres already in airport
possession. None of this acreage would be utilized for further airport
facilities. The acquisition of this land is primarily for airport protection from
future residential encroachment from the south, and for the clear zone of
Runway 11L. All airport improvements will occur on existing airport property

and adjacent county owned land directly west of the airport.
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B. Alternatives

In the preparation of this assessment, alternatives considered included: do
nothing; obtain service from another airport; develop alternative sites; and
improve the present site. The increasing general aviation and air carrier
demand in the Denver metropolitan area has resulted in efforts to develop
additional reliever airports in the region; however, construction of new air-
ports is several years away and may do little to relieve growth pressure at
Jeffco. A proposed new regional air carrier airport for Denver would further
increase general aviation needs at Jeffco, as the surrounding community relies
more on dJeffco to satisfy air transit needs. The excellent location of the
airport, and the capital investment in present facilities, make the further
development of the existing site the best alternative to meet the ever

increasing aviation demands placed upon the community.

C. Environmental Impacts

Increased airport activity will result in the emission of more air pollutants.
from both aireraft and ground traffic; however, exhaust emission standards
which take affect in the early 1980's should limit overall increases. An air
pollution analysis was made using a Guassian diffusion model. The analysis
showed that increased activity should not prevent attainment or maintenance
of state and national air quality standards. Increased activity will have a noise
impaet which is of particular concern to nearby communities. A program of
land acquisition and runway development has been recommended to provide for
long-range airfield capacity and to control noise. A third parallel runway will
shift training operations further to the south, thereby reducing flight pattern
activity over Broomfield. Use of this runway, land acquisition (including noise
buffer areas), approach/departure procedural improvements, and federal
engine noise abatement standards (Part 36) are all expected to limit noise
impact to airport property and portions of the primary approach zones (Exhibit

VI). Air traffic can affect areas outside predicted noise impact zones.



Although exposures may be infrequent, the affect may be incompatible with
neighboring community development. Accordingly, future residential and
other noise sensitive land uses within the "Airport Influence Area" (Exhibit VI)
should either be discouraged or constructed with noise atenuation materials

and covered by avigation easements.

The approach/departure corridor of the parallel runways is approximately
three miles north of the Rocky Flats nuclear weapons plant (west-southwest of
Jeffco). Addition of a third parallel runway is not expected to confliet with
the Rocky Flats land use. Colorado Highway 128 and West 120th Street, both
immediately north of the airport, and Simms Street along the west perimeter,
will have to be realigned to accomplish the proposed airfield improvements.
These realignments will not affect currently developed areas, and they should
be compatible from a land use and traffic flow standpoint. Special attention
should be given to aesthetic features, revegetation programs and slope
stablization needs. During construction of all improvements, dust and surface
runoff can create problems, therefore, local, state and federal guidelines and

regulations should be followed in order to minimize impacts.

Mitigating measures, to control the majority of construction caused dust,
should include the use of appropriate watering techniques and dust retardants.
An immediate recontouring and revegetation program is recommended to
control wind and runoff erosion, preserve adjacent topsoil and minimize visual,
aesthetic and biological impaets. Provisions for erosion controls such as
retention ponds will help limit sediment runoff. Measures will have to be
developed to prevent runoff of spilled gasoline or other toxic substances.
Storm runoff should be controlled in a similar manner, in order to comply with

Section 303 of the Water Pollution Control Act Amendments of 1972, which

states, "new or expanded airport facilities must demonstrate that project

construction and operation will not result in storm water runoff pollution that
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would exceed the established water quality criteria from their drainage basin."
The Aviation Act states (Section 16(e)(1)) that improvement projects, involving
runway location and major runway extension, will not be approved by FAA
unless there is '"reasonable assurance™ that the project will be located,
designed, constructed and operated in compliance with applicable water

quality standards.

Barring any unforeseen ecircumstances, the airport present and forecasted
energy demands should be met. With the increased aviation activity projected
for the airport, the net effect upon the national energy resource inventory
should be insignificant, and the airport should have a negligible effect on
future energy research and development. Many government energy research

projects currently utilize Jeffco for testing and reconnaissance activities.

The socioeconomic impacts, associated with development, consist primarily of
the local share of the capital development. In addition, land to be acquired
will no longer be available for community development, and rezoning or other
actions implemented for land use compatibility, could impact land speculation
interests. Airport development might require the relocation of one homesite.
In such a case, the Uniform Relocation and Real Property Acquisition Policies
Act of 1970 would apply. This act is "designed to establish a uniform policy
for the fair and equitable treatment of persons who are displaced, or have

their property taken for federal and federally assisted programs".

An archaeological field investigation of the present site and future airport
property has been conducted by a recognized authority in compliance with the
Historic Preservation Act (36 CFR 800). The purpose of the study was to
determine the potential risk, if any, to historie, archaeological and archi-
tectural resources which would warrant local, state, or federal recognition.
The full report of the archaeological study is included in APPENDIX B. As
stated in the report, no significant cultural artifacts were found in any of the
areas to be affected by future airport development. If, during construction
activities, any such significant remnants are found, proper steps will be taken
to sufficiently analyze and make deposition of such articles before proceeding

with development.



D. Environmental Impact Assessment (EIA) Circulation

In accordance with the A-95 review process, a (Draft) EIA was circulated to
appropriate state and local agencies in July and August, 1978. A subsequent
review of regional aviation and socioeconomiec trends, and consideration of the
A-95 responses, requires a recirculation of this updated (Draft) EIA, On
receipt of further agency comments, a public hearing will be held for the
purpose of obtaining public input, and further evaluating the environmental

impacts of the development program outlined in the Airport Master Plan.

The official hearing record will remain open for 30 days following the hearing
date, in order to receive any additional written public comments about the
development program. The final EIA will incorporate A-95 review comments,

the hearing transeript, FAA suggestions and further citizen comments.



IL. AIRPORT LOCATION

The Jefferson County Airport is located in the Denver metropolitan area on
the eastern edge of the Rocky Mountains {see Exhibit II). It is situated at the
extreme north end of Jefferson County, and small portions of the site extend
into Boulder County to the north. The airport property includes all or portions
of: Sections 34 and 35, Township 1 South, Range 69 West; and Sections 3, 4
and 5, Township 2 South, Range 69 West of the 6th Principal Meridian. The
City of Golden, the county seat, is located approximately 12 miles southwest

of the airport. Downtown Denver is the same distance to the southeast.

The airport lies on the north fringe of the urbanized region in the uninecor-
porated portion of the county. Nearby cities include Broomfield, immediately
to the east, and Westminster, which is just south of the airport property. The
City of Boulder is eight miles northwest, and Louisville and Lafayette are due
north at distances of three and five miles respectively. Northglenn is six miles

east and Arvada is five miles south.

Primary access to the airport vicinity is via U.S. Highway 36 which connects
Denver and Boulder, and which passes between Broomfield and the airport.
The main airport access road (Jeffeo Airport Avenue) is off Colorado Highway
121, a primary arterial, which forms the airport east boundary. Colorado
Highway 128, located just north of the property, is an east-west route between
Broomfield and Colorado Highway 93, which runs along the mountain foothills.
West 120th Avenue forms the airport's northern boundary, and it joins Highway
128 at two points. A second access road (Jellison Avenue) connects West 120th
to the airport building area. West 108th Avenue is the major arterial running
along the airport future southern boundary (with land acquisition). Simms

Street and Indiana Street provide access from rural roads to the west.
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The Denver metropolitan area is the largest and most populated area in the
Rocky Mountain region. Distances from the airport to other selected cities

include:

Salt Lake City, Utah 504 miles
Grand Junction, Colorado 248 miles
Albuquerque, New Mexico 417 miles
Kansas City, Missouri 600 miles
Casper, Wyoming 279 miles

A, Existing Facilities

The Jefferson County Airport was founded in 1859 as a general aviation facil-
ity, and construction was begun that year on the first runway, taxiway, apron
and hangar. Since that time the airport has grown significantly, not only in
terms of aviation activities, but also with respect to offices, aviation related
industries, and flight training activities. The principal facilities at the airport

now include:

- Approximately 1,717 acres of land, owned by the Jefferson County
Airport Authority, and used for aviation and industrial park

development.

- Primary Runway 11L/29R, whieh is 7,500 feet long x 100 feet wide,
and is equipped with an Instrument Landing System (ILS), Visual
Approach Slope Indicator (VASI-4), and Medium Intensity Approach
and Runway Alignment Light System (MALSR), to provide precision
approaches to Runway 29R.

- Parallel Runway 11R/29L, southeast of the primary runway, which
is 4,000 feet x 60 feet.

- Crosswind Runway 2/20 which is 3,600 feet x 75 feet, intersecting

the parallel runways near their midpoints.
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- Nearly continuous parallel taxiways for Runways 11L/29R and 2/20,

with connections to apron areas adjacent to the two runways.

- An administration building of 3,350 square feet and an air traffic
control tower, FAA operated, which is in its tenth year of

operation.

- Three fixed base operators (FBOs) provide hangar and tiedown

space, aireraft rentals, maintenance, and flight instruction.

- The FAA General Aviation Distriect Office (GADO), and separate
aviation facilities for the U.S. Forest Service and National Center

for Atmospheric Research.

- Extensive navigational aids, lighting systems, communication

equipment and crash/fire/rescue equipment.

-~ An industrial park of 98 acres, under lease for office buildings and

research and development uses.

B. Aviation Activity

The Jefferson County Airport is a general aviation facility, publicly owned,
and operated by the Jefferson County Airport Authority. Other airports in the
region include: Stapleton International Airport, the region's only air carrier
airport; Arapahoe County Airport; Boulder Municipal Airport; Longmont
Municipal Airport; Littleton Airport; Columbine Airport; and Buckley Air
National Guard Base. All of these airports are publicly owned except for

Columbine and Littleton.
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The Jeffco Airport is classified in the National Airport System Plan as a
general aviation (G/A) reliever, with a Basic Transport functional role. By
offering precision approach navigational aids and lighting systems, Jeffco
provides en route (itinerant) general aviation aircraft with an alternative to
the possible congestion and operating delays at Stapleton International Airport.
Therefore Jeffco serves local needs while also relieving G/A demands at Sta-
pleton International Airport. 1977 operations totaled 248,351, of which over
one-half were itinerant. The National Airport System Plan projects this
facility to increase in activity to approximately 385,000 total operations by
1988.

The 1974 Denver Regional Airport System Plan concluded that Jefferson
County Airport, and the other publicly owned general aviation airports, would
require expansion to meet future aviation needs. The Regional Plan recom-
mended that four new general aviation airports be constructed by the year
2000 to meet aviation forecasts. In the plan, general aviation operations were
expected to increase to 4.35 million by the year 2000, or nearly seven times

the region's estimated level of activity in 1970.

Currently, approximately 89 percent of total annual Jeffco operations are
performed by single and light twin engine aircraft. The balance includes
helicopters (five percent) and executive turboprops and pure jets (six percent).
In 1976, of all airports in the FAA Rocky Mountain Region, the Jeffco airport
ranked second in itinerant operations, third in total operations, and third in
based aircraft.—l-/ By 1998 total operations are projected to reach 605,000 as
summarized in Table II-1. This represents an average annual growth of 7.2
percent, with executive and light twin airceraft expected to grow at the fastest
pace. Helicopter activity is forecast to remain a significant portion of total
operations (5.2 percent in 1978 compared to 3.3 percent in 1998). A steady
increase in air taxi flights is expected, while the number of military operations

is expected to remain nominal.

= Rocky Mountain Region Aviation System Plan 1977-1988, FAA,
September, 1977.



C. Purpose and Description of Proposed Development

The purpose of the Airport Master Plan is to outline a logical development
program which meets demands, and is within the financial capability of the
airport sponsor. As a planning goal it is intended to use existing facilities
efficiently while emphasizing FAA grant eligible improvements to meet future
demand. Runway, taxiway, tiedown apron and hangar space should remain
major priorities throughout the entire 20 year study period. This will require
land acquisition, road realignment, and area land use planning so that the

airport can be developed in an orderly and compatible manner.

Development of a third parallel runway is proposed for the latter half of the
development period in order to expand airfield capacity and improve land use
compatibility. A staged lengthening of parallel Runways 11R/29L and 11L/29R
is proposed in Phase I and early Phase II of the Master Plan. Runway
development will allow simultaneous VFR (Visual Flight Rules) operations by
aireraft using the airport. Connecting and parallel taxiways will be required to
gain capacity from the resulting runway configuration. During the latter half -
of the planning period, the type and frequency of executive aircraft operations
should require extensions and widening of the main instrument runway
(11L/29R). For airfield capacity and for noise abatement reasons, the Master
Plan recommends that the crosswind runway remain at its present length and

approximate level of use.

Taxiway improvements are proposed throughout the development program to
provide for more efficient runway use, and to avoid congestion of arriving and
departing aireraft. A new area for apron and hangar space is proposed north of
the intersection of Runways 2 and 11L. Other improvements involve reloca-
tion of an access road, relocation of fuel facilities, construction of additional
hangars, the enlargement of present areas of aviation use, and the renovation
of areas which are presently deteriorated or are expected to become so in the

future.
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With the two existing parallel runways being developed primarily to accommo-
date arrivals and departures of itinerant aircraft & third parallel runway is
planned for touch-and-go training activity. Construction of this runway will
allow local traffic to be directed south of the airport overlapping its flight
pattern with that of the existing southern parallel. Provided that aircraft
operations are properly controlled and traffic patterns are effectively blended,

an overall increase in capacity of up to 56 percent can be realized.

These airport improvements have been staged through time to meet the avia-
tion forecasts and the projected needs of general aviation. A three-phased, 20
year improvement program, consistent with FAA Master Plan criteria, is
proposed to meet these future requirements. This program is the basis upon
which this environmental impaect assessment has been prepared. The schedule
and type of future development proposals of the Jefferson County Airport are

shown in Exhibit I and are described in Table II-2.
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Air Taxi
Single
Twin
Subtotal

General Aviation

Heavy Twin
Light Twin
Single
Business Jet
Helicopter

Subtotal

Military
Twins
Helicopter
Subtotal

TOTAL

TABLE II-1

AIRCRAFT FLEET MIX

JEFFERSON COUNTY AIRPORT

AVIATION FORECAST
(ANNUAL OPERATIONS)

1978 1983 1988
(Est.)
370 490 630
250 340 520
620 830 1,150
1,460 2,000 3,000
51,910 72,260 109,590
179,490 237,910 304,470
1,320 3,400 4,500
12,510 13,400 15,890
246,690 328,970 437,450
900 1,020 1,190
150 180 210
1,050 1,200 1,400
248,360 331,000 440,000

1998

1,270
1,370
2,640

4,200
143,190
424,630

9,200

19,540
600,760

1,340
20

1,600

605,000



TABLE II-2

JEFFERSON COUNTY AIRPORT
PROPOSED DEVELOPMENT SCHEDULE
AIRPORT MASTER PLAN STUDY

Phase I (0-5 Years)

Construct New Taxiway Connecting Runway Ends 11L to 11R
Construet Access Taxiways to Proposed Airport Related Building Sites
Acquire Upper Church Lake (36 Acres)

Acquire Land for Clear Zones and Land Use Protection (520 Acres)
Expand Aircraft Tiedown Apron (224,800 S.Y.)

Construct New T-Hangars (three 10 unit) and Access Taxiways

Construect New Runway 11R/29L (75 feet x 6,000 feet) to the North of
Existing Location and Convert Existing Runway to Parallel Taxiway

Install Medium Intensity Runway Lighting System on New Runway 11R/29L
Install Emergency Standby Generator

Relocate Simms Street to Accommodate Future Development

Construct Holding Pond in Clear Zone of Runway 20 for Drainage Storage

Overlay and Mark Runway 11L/28R; Install New High Intensity Runway
Lighting System

Fence Property Line
Install VASI-4 on Runway 11L
Expand Auto Parking

Phase I1 (5-10 Years)

Reconstruct Terminal Area Apron and Install Drainage
Construct New Taxiway Connecting Runway Ends 29R to 29L
Expand Aireraft Tiedown Apron Area (90,000 S.Y.)

Realign Colorado Highway 128 and Perimeter Access Road (Jefferson
Avenue) to Accommodate Future Runway 11L/29R Extension

Extend Runway 11R 1,000 feet to a total length of 7,000 feet and widen
to 100 feet

Expand Auto Parking

Construct Additional T-Hangars (six 10 units and Associated Access
Taxiways

Relocate and Expand Fuel Storage Facility
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TABLE II-2 (Continued)

Phase II (5-10 Years) (Continued)

Extend and Light Runway 11L/29R 1,500 feet to the West and 500 feet to
the East (to 9,500 feet), Including Parallel Taxiway and Relocation of
Localizer, Glide Slope Facility and MALSR

Install VASI and REIL on Runway 11R/29L
Install Radar (BRITE Display) in Centrol Tower

Phase III (10-20 Years)

Construct and Light Remaining Parallel Taxiway to Runway 2/20

Construet Third Parallel Runway 11R/29L (60 feet x 5,000 feet) (Second
Parallel Changes to 11C/29C), Including Parallel and Connecting
Taxiways

Construet Additional Tiedown Apron Area (222,500 S.Y.) Adjacent to
New Parallel Runway/Taxiway

Construet Auto Parking and Access Road to New Building Area Adjacent
to New Third Parallel Runway

Expand Maintenance and C/F/R Facilities
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D. Location of Recreation Areas, Parks, and Refuges

The Denver metropolitan area and adjacent mountain region have numerous
natural and cultural features. Recreation lands account for a major part of
this region, and various national forests are the largest of these lands. Within
Jefferson County, Pike National Forest covers almost the south one-third of
the county. Portions of the Arapahoe and Roosevelt National Forests are
located along the extreme west side and at the north end. Larger portions of
these and other forests are located west of the county. Rocky Mountain
National Park lies to the northwest. The closest area of public forest is

approximately 14 miles west of the airport.

State recreation areas within proximity to the airport include: Barr Lake
State Park, 16 miles to the east, and currently under development to provide
water recreation in conjunction with extensive wildlife habitat areas; Chat-
field State Recreation Area, a major regional park facility, 24 miles south,
being developed around a Corps of Engineers flood control project; and Golden
Gate Canyon State Park, in the foothills 12 miles west of the airport, and used
for diversified mountain recreation activities. Jefferson County has an active
open space acquisition program which purchases land in urban and rural areas
with funds from sales tax revenues. These lands are generally put to limited
recreation and passive public use. A 3,000 acre ranch ten miles southwest of
the airport is included in the county land holdings, and future plans call for
acquiring the remaining portion of Standley Lake which is not owned by the
county. This area is located two miles south of the airport. Lands west of the
Great Western Reservoir and along Big Dry Creek, at distances of about one
mile to the southwest and southeast of the airport, might be acquired, if future
urban development were to encroach into these areas. The City and County of
Denver has a mountain park system which also provides recreation area in

Jefferson County.
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The communities surrounding the airport have their own parks and recreation
systems, and there are also special districts which have been created to
further provide for the leisure time desires of residents in this area. The
Countryside Recreation Center in the City of Westminster is one mile south of
the airport. The ecity leases Standley Lake during the summer and provides
water recreation at this site. Other parks and recreation areas in Westminster
are smaller and more distant from the airport. Parkland in Broomfield begins
at a distance of about one mile from the northeast corner of the airport
property. This point is the start of a linear park system which goes through
the center of Broomfield and toward the east. All of the other city parks are
further east, and the city community center is approximately two miles from
the airport. The park and recreation facilities of special districts are three
miles or more to the south and southeast of the airport. None of the above
parks or recreation facilities will be affected by proposed airport improve-
ments. Accordingly, there are no known areas of potential conflict with
Section 4(f) of the Department of Transportation Act, 1966. Neither flood
hazards, wetlands or coastal zone management programs apply to the airport
development, due to the location, high elevation and general topography of the

airport and surrounding area.
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III. IMPACT ON THE NATURAL ENVIRONMENT

This section of the Jefferson County Airport Environmental Impact Assess-
ment identifies and examines baseline data and significant natural environmen-
tal aspects affecting the airport. It discusses local and regional characteristics

which might be impacted by present or future airport development.

A. Physiography and Geology

The Jefferson County Airport is located on the westerly edge of the Colorado
Piedmont section of the Great Plains physiographie province. The Front Range
of the Southern Rocky Mountain province is just to the west, beginning
approximately eight miles from the airport. The mountain foothills extend
easterly, ending in low lying plateaus in the Denver metropolitan area, such as
the one on which the airport is located. The dominant feature of the Great
Plains is the South Platte River, lying to the east and southeast of the airport,
about 12 miles east of the mountain front. It flows through the center of the
Denver metropolitan area, and all major streams in this area, flowing from the
Rockies and the Plains, are tributary to the Platte. The largest waterways in
the vicinity of the airport are: Coal Creek, three miles northwest; Big Dry
Creek, two miles south; and Ralston Creek, five and one-half miles to the
south. A number of smaller creeks and irrigation ditches are located
throughout this area, in addition to artificial lakes and reservoirs, which are

used for irrigation water storage.

The airport lies on the edge of the mountain and plains climatic zones and is
subject to relatively extreme variations in weather. In the airport vicinity, the
climate is a semiarid steppe type which is characteristic of high elevation
continental climate. The temperatures throughout the Denver metropolitan
area are generally moderate, with a mean annual temperature of 52.3° F.,
although extreme temperatures have been recorded as low as -30° . and to
105° F.  There is generally low humidity, low precipitation and abundant

sunshine throughout this region.
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In Jefferson County the temperature varies considerably over short distances,
due in large part to the variations in land form. Monthly mean maximum
temperature is 66.5° F. Normal precipitation amounts to 15.2 inches, and an
annual average snowfall of 52 inches. The dominant climatic hazard is the
chinook winds which blow gusts up to 120 mph in a 15-20 mile wide zone along
the foothills of the Rocky Mountains. There is a pollution susceptible zone
approximately four miles wide, along the foothills to the north of the airport,
where rising thermals are trapped under westerly winds, at higher altitudes,
and along the windswept ridge tops. This zone expands to the south, and it
accumulates pollution over most of the Denver metropolitan area, until
prevailing southwesterly winds through the city push the polluted air down the
South Platte River Valley. Occasional heavy thunderstorms in the foothills and
plains present some hazards in the form of flash floods. These are generally
localized to subarea watersheds, although major floods have occurred on a

region wide basis in the past.

The land on whieh the Jefferson County Airport is situated is one of a number
of tablelands to the east of the mountain front of the Roeckies. Depth to
bedrock in the vicinity of the airport is generally ten feet or less, but locally,

the depth may be considerably greater in some parts of the area.

Most of the airport is located on Slocum and Verdos Alluvium of Pleistocene
age, composed of silty and clayey sand and gravel with local boulder fields.
These alluviums also contain some decomposed stone, and typically form
terraces 80-250 feet above modern streams.. There are areas of uncompacted
earth fill on the airport site which have been used for construction purposes.
The side slopes of the alluvial airport terrace are generally from sedimentary

and voleanic rocks of Pretertiary age.
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Geologic hazards which must be considered in airport planning include faults,
landslides and earthquakes. The largest fault zone in the vicinity of the air-
port is the Golden Fault, which extends in a north-south direction around the
City of Golden, well to the southwest of the airport. This is a compression
fault in which rock formations on the west side are displaced upward and then
eastward. The Golden Fault marks where the gently upsloping land from the
Platte Valley begins to rise sharply to form the north-south trending ridges and
hogbacks, just east of the Front Range. Several smaller but distinet faults are
associated with this zone. Some of these have approximate locations within
the south portion of the airport property. These inactive faults are associated
with a slump block in the Laramie Formation that apparently occurred during
deposition of the formation and, to date, they have had no effect on the
developed portions of this area. Therefore, no geologie hazards are expected

to conflict with airport development.

Areas of actual and potential landslides are located in the vicinity of Indiana
Street, one mile west of the airport, and around the area of West 108th Street
and the Great Western Reservoir, to the south of the property. These occur-
rences are on hillsides where the underlying material is variable but generally
shale. More extensive areas of existing and potential landslides lie between
Golden and the northline of Jefferson County, between Colorado Highway 93
and Indiana Street. Problems in this area have included slowly creeping and
abruptly moving soil. Recontouring and slope stabilization will be necessary to
avoid landslide problems associated with realignment of Simms Street and
Colorado Highway 128, however, no problems are expected with airfield

improvements.
Earthquakes have not been a problem in recent years in the Denver metro-

politan area, although they have been experienced in the recent past. In June

and August of 1962, tremors were felt in the Derby-Dumont area northeast of
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Denver. The tremors measured V. on the Modified Merecalli Intensity Scale. In
1965, the city of Northglenn, north of Denver, Commerce City, and Adams
City experienced an earthquake with an intensity of V. and a magnitude of 4.9
of the Gutenberg Richter scale. Thereafter, a series of shocks with nearly the
same intensity and magnitude, and in nearly the same directions and distances
from Denver, continued to occur from 1966 through 1970. Substantial effects
were also noted in Broomfield and Louisville. The strongest earthquake in
Denver's history was recorded on August 9, 1967. An intensity of VL and
magnitude of 5.3 were recorded at that time. These intermediate and minor
earthquakes continued as an unusual series which centered around the Rocky
Mountain Arsenal 11 miles east of the airport. It was then determined that
water was being injected into highly faulted Precambrian bedrock, and the
cessation of this practice has eliminated earthquake getivity in the Denver

metropolitan area since that time.

B. Soils and Drainage

Soils characteristics in Jefferson County are reported as associations of adja-
cent soils appearing over large areas and described in generalized terms,
rather than the more specific soil series. The associations within and around
the Jefferson County Airport are typical of the rolling uplands of this general
vicinity, mostly tending toward loam and clay, somewhat shallow, and having
locally scattered cobbles and stones. The U.S. Soil Conservation Service has
stated that none of the soils on the existing or future airport property have
been designated as prime or unique farmlands, due to elimatie conditions, lack
of sufficient moisture, and no irrigation. (See the SCS letter in APPENDIX B.)
The SCS does not anticipate that any of the soils in the airport area will be
designated as either prime or unique farmlands in the future, due to a lack of

possible irrigation and increasing urban development.
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The principal soil association over almost all of the present and proposed
airport property is the Samsil-Shingle association, which also extends to Rocky
Flats, south to around West 108th Avenue, and through much of the area north
of the airport for approximately one and one-half miles. This association is
formed in residuum weather from shale and sandstone of about 40 percent
Samsil clay and about 40 percent Shingle soils. It is shallow and well drained
and is used for pasture and dryland crops. Samsil soils are generally shallow
and well-drained with slow to moderate permeability. The Samsil-Shingle
complex has a high runoff rate and high erosion hazard, resulting in a low
shrink-swell, flooding and frost action potential. This association has severe
limitations for use in septic tank leach fields and sewsage lagoons, because of
its shallow depth to bedrock, often 10-20 inches, and because its hillside
locations make its erosion potential high in some areas. It is considered

unsuitable as a source of sand and gravel, and poor for use as road fill.

Actual tests of soils at the airport were made in 1976 in connection with a
pavement evaluation study (Isbill, 1976). Samplings and soil tests were
performed by drilling or cutting holes into existing pavements, according to
FAA criteria, and subgrade conditions were investigated from 22 exploratory
holes and eight excavation test pits. Subgrade soils varied considerably, but
generally consisted of E-7 clays with varying amounts of sand and gravel.
(FAA Method of Soil and Subgrade Classification.) Areas of clayey soils having
a classification of E-8, and some areas of granular material having a
classification of E-1 and E-2, were also encountered. The E-7 and E-8 areas
have a hard consistency when they are dry, and become plastic when wet,
producing a detrimental volume change resulting in lower stability under

adverse moisture conditions.

According to documentation of the U.S. Atomic Energy Commission's Division
of Technical Information, soils within and around the Rocky Flats Plant, three
and one-half miles west of the airport, have been periodically contaminated

with plutonium. Pu-239 as high as 2,000 mCi/km2 was found off the plant site
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but concentrations decreased rapidly with distance. The contamination pat-
tern extends eastward from the plant in the direction of the airport and resul-
tant wind vector. The concentration of Pu-239 reduced to 14 mCi/km2 at
Simms Street, and further reduced to 2.6 mCi/km2 (at an eight inch depth of

soil), at the northeast corner of the airport, near Colorado Highway 121.

The engineering properties of the soils, within and around the airport, have the
same problems as much of the soil throughout the Denver metropolitan area.

The primary concern is the swelling of clay-rich soils after extensive watering.

Soil settling at the airport is not a problem, but the potential for land sliding
from steeper slopes under disturbance or watering is a possibility. Some of the
properties which create swelling soils, settling soils, or landslide conditions are
also present in the soil associations of the airport. Ground disturbances
required to overcome topographic variations and to meet proper grade for
airceraft operation, and other needs, raise the possibility of potential soils
problems. These problems will require adequately engineered solutions to
avoid future cracking and heaving of surfaced areas and to prevent land

slippage near sloping contours.

The Jefferson County Airport is located in the Big Dry Creek drainage basin,
which is a subbasin of the South Platte River drainage system. The tableland
on which the airport is located provides for the natural flow of drainage from
these facilities in an easterly and southeasterly direction. Upper Church Ditch
diverts irrigation water from Coal Creek at the canyon mouth west of the
airport, and is an easterly flowing drainage and irrigation diteh through the
airport property. It travels around the north end of Runway 11R, goes
southeasterly between the two parallel runways and under Runway 2, even-
tually goes under Runway 29R, and discharges into Upper Church Lake. This is

an irrigation storage pond southeast of the T-hangars at the end of the parallel
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taxiway to Runway 29R. A second unnamed ditch to the south nearly parallels
Upper Church Ditch, beginning at a small check dam near Simms Street, and
following the same route under runways, except that it continues between the
parallel runways, toward the southeast and off the site. Dry Creek Valley
Diteh is another irrigation and drainage channel running along the south side of
the airport in an easterly direction. This diteh drains the south side of the
airport terrace. Walnut Creek lies further to the south, crossing to the east in
the viecinity of West 108th Avenue. Drainage from the northeast part of the
airport is collected in an east flowing natural drainageway, between the
airport entrance road and the T-hangar area. Water from this intermittent
stream flows into a small pond on a parcel of private property just to the west

of Colorado Highway 121.

The airport has a storm sewer system which drains portions of the existing
building and apron ares, particularly the T-hangars and tiedown area to the
east. Surface drainage serves the balance of the building area and airfield.
The apron adjacent to the Administration Terminal is surface drained and has
deteriorated since construction in 1959. Extensive craeking is attributable to
age, subgrade soil and water intrusion. Plans call for apron reconstruction and
installation of drain lines. Most newer aprons have underground drainage
collectors with inlets and grading to remove storm water from these surfaces.
Ponding areas are located between most runways and taxiways which collect,
store, and discharge surface runoff toward the direction of the principal
drainage channels running through the site. Rock riprap is used on outfall ends
to minimize ground disturbance as water leaves the impoundment areas.
Access roads into the site have storm drains in combination with curb and

gutter or graded sideslopes.

Though precipitation is relatively low, (average 15.1 inches per year) in the
general area of the airport, a number of factors are compounded at this site,
and could contribute to minor problems with storm drainage from paved areas,
particularly as additionsal land surface is paved. Rainfall intensity has been an
important factor in contributing to rapid runoff from the site. Degree of slope
contributes to this, as does paving. The rates of runoff to the north have been

estimated as high as 120 ¢fs from the paved area for the five year design term.
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It has been estimated that 145 acre feet of precipitation annually flows over
the existing 115 acres of pavements at the airport. An additional 211 acres
are to be paved for new runways and future runway extensions, parking lots
and tiedown areas. Runoff from the new pavement is estimated to be approxi-
mately 265 acre feet per year. The unnamed irrigation pond, and Upper
Church Lake near the east part of the airport property, impound much of the
runoff and act as retention basins, where sediment and toxic wastes can settle
out of the surface drainage runoff. The sediment retention aspect of Upper
Church Lake and the unnamed intermittent pond southwest of Runway 29R,
neither of which is currently on airport property, helps control non-point
source pollution problems in runoff from the airport; however, neither of the
water bodies sufficiently controls the total runoff to alleviate the drainage

problems from the airport site, particularly to the north.

Future airport development will increase the amount of storm water runoff, as
runway extensions, apron enlargements and additional buildings and hangars
are added to the site. However, Section 303 of the Federal Water Pollution
Control Act Amendments of 1972 states that "new or expanded airport facili-
ties must demonstrate that project construction and operation will not result
in storm water runoff pollution that would exceed the established water
quality criteria from their drainage basin." Further, Section 16(e)(1) of the
Aviation Act states that improvement projects involving runway loeation and
major runway extension, will not be approved by FAA, unless there is
"reasonable assurance' that the project will be located, designed, constructed
and operated in compliance with applicable water quality standards. The
necessary land acquisition and retention pond construction would be improve-

ment projects eligible for FAA participation.

A drainage investigation and plan for the airport and the surrounding area has
been authorized by the Airport Authority and is being conducted by Patterson
Associates. Preliminary results indicate problems in two areas at the site,

where natural intermittent drainage channels carry added runoff onto private
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property. One of those sites is due east of Upper Church Lake, where runoff
forms what appears to be a small stock pond just west of Colorado Highway
121. The second drainage problem ocecurs north of the airport, off the end of
Runway 20, across Highway 128, where drainage flows across private property
and into the Community Ditch used for irrigation. The drainage plan is not yet
completed, although some recommendations can be made based on the data
gathered thus far. More details of the required pipe size and location, runoff
rates, and recommended mitigation measures, will be available when the

drainage engineering analysis is complete.

The Master Plan recommends that three parcels of property be acquired by the
Jefferson County Airport Authority to solve the drainage difficulties in the
two areas and that retention ponds be built in two critical areas. The first of
the parcels is Upper Church Lake just southwest of Runway 28R, which is
presently owned by the City of Thornton. An offer to sell the lake has been
made and purchase would help control the runoff from the southeast quadrant
of the airport, though no drainage problem has occurred here yet. The second
parcel is the site of the small intermittent pond just east of Upper Church
Lake and west of Highway 121. Obtaining control of this site would allow the
Airport Authority to direct runoff and expand retention of water flowing from
pavements in the northeast corner of the airport, as shown on the airport
layout plan. This would help reduce any drainage conflicts occurring east of

the airport.

The third area to be acquired is of dual importance, and involves a natural
drainage channel flowing to the north, directly off the end of Runway 20.
Acquisition of this area is needed not only to manage drainage toward Commu-
nity Diteh, and prevent flows across private property, but also for Runway 20
clear zone protection. It is recommended that a retention basin be built in the

clear zone for this runway.
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One additional change is being made in the drainage pattern at the Jefferson
County airport. The existing narrow Runway 11R/29L will become a taxiway,
and a new 75 feet wide Runway 11R/29L will be constructed 300 feet north.
To reduce construction problems and complex irrigation diteh systems, the
north spur of Upper Church Ditch will be eliminated and diverted into the main
Upper Church Ditch, before that ditch crosses the new taxiway. If the
recommendations to acquire property and build runoff retention ponds is
followed and the ponds are adequately designed and constructed, the non-point

runoff problems would be reduced if not eliminated.

C.  Vegetation

The plant life in and around the Jefferson County Airport reflects the plains
area plant communities. To the north of the property, as well as on this por-
tion of the site, grasslands dominate and shrub examples include yucca and
purple thistle. There are also sunflower, butterweed and coneflower. Cultiva-
tion is limited in this direction and trees are absent except as ocecasionally
oceur in drainage diteches. Areas to the west and south are used for dry land
farming on and off the airport property, but the plant life becomes more
weakly developed toward the west because of the high winds and cobbly soils.
Southwest of the airport property and across the south in areas immediately
north of West 108th Avenue, the ditches provide the most abundant natural
vegetation in this general area. Dry Creek Ditch, traveling easterly across the
south part of the airport site, below the parallel runways, has occasional
cottonwood trees and rushes, but is not as well developed as Walnut Creek
which is closer to West 108th Avenue. Walnut Creek has interrupted stands of
cottonwood trees and willows, with a greater abundance and variety of shrubs
and grasses, reflecting more of a riparian ecosystem. Much of this southern
area is also cultivated, and further to the south, irrigated plant materials are
continually being installed, as residential development occurs in this direction.

All of the ditches in this south area lie well below the elevation of the airport.
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The east portion of the airport and the area east of Colorado Highway 121
consist of grassland vegetation, except where cultivation or housing develop-
ment has occurred. The intermittent flows in drainage ditches, from the
elevated airport site, provide enough moisture to support some shrubs and

grasses.

Cottonwood, crabapple, pine, Russian olive, and honey locust trees have been
installed in a linear pattern along the airport entrance road off Colorado
Highway 121, and in the traffic circle intersection between the entrance road
and the airport service road coming in from West 120th Avenue. Fixed base
operators and other developments along the service road have included on-site
landsecaping, and the traffic circle between the FAA tower and the terminal
building and the office building in the industrial park are also landscaped. The
balance of the airport property remains in & natural state, which is mostly
grasslands and low shrubs. Upper Church Lake, north of Runway 29R and east
of the T-hangars, has an extensive amount of riparian vegetation in spite of a
fluctuating water level. Large willows and cottonwoods surround this pond,
and there is a large diversity of low shrubs, grasses, forbs, and rushes. Upper
Church Diteh, running through the center of the property between the two
runways towards the east into the lake, has a minimum amount of plant life,
and this vegetation is controlled to prevent conflicts with aviation use. A
stand of cottonwoods and weakly developed willows is located immediately
east of the north T-hangar area in an intermittently flowing drainage ditch.
Future development for additional T-hangars in this area will require the

removal of these trees.

Further airport improvements will adversely affect areas of natural vegetation
and cropland, which must be removed to permit development to occur. A
secondary impact is a loss of wildlife habitat where ground cover is eliminated.
Improper maintenance of cleared or exposed areas, during construction, can
result in the remaining vegetation being subjected to excessive wind, drifting

snow, and resulting soil erosion. Landscaping and revegetation of cleared
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areas is difficult to accomplish in this area without an irrigation source.
Property which is not developed for airport use, will most likely remain in its
present state of vegetation, except where specific efforts are made to

landscape particular areas.

D. Wildlife and Waterfowl

The changes in topography, habitat conditions, and climate, result in a large
diversity of wildlife species and seasonal movement patterns through this area.
The types and amount of vegetation also play a part in the extent of wildlife in

this area and in maintaining a balance among species and their habitat.

There are no areas in the county where unusual wildlife protective measures
have been taken, such as designated natural areas, game preserves or other
sorts of wildlife refuges. Protection of wildlife is afforded in publicly owned

lands such as parks, resource lands and national forests.

Vegetation in the more immediate vicinity of the airport provides generally
poor habitat and therefore reduces the extent of wildlife variety and abun-
dance. Cottontails, jackrabbits, fox squirrels and mourning doves are most
prevalent on and off the airport site. Deer, coyote, and rabbits are sometimes
seen on the west portions of the airport property during the summer months,
and occasionally venture onto the end of the runways during early morning
hours. A family of deer, seen periodically, has taken up residence to the
northwest of the airport. Although one deer was struck by a departing aireraft
in late 1976, the chances of recurrence are considered minimal, and
precautions are limited to closer observation by airport and control tower

personnel.

The airport lies in the north-south Front Range goose migration corridor. This
route is flown between Wyoming and other northern states down to New
Mexico. In the vicinity of the airport, the birds fly at altitudes of 1,000 to
1,500 feet, in two or three flights a day, during the spring and fall months.
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Between 50 and 75 birds may be in a flight, and while they could potentially
conflict with aviation approach patterns, Colorado Wildlife Division personnel
note that geese will normally try to avoid an airport. FAA tower personnel
report that there have been no bird impacts reported in the ten years that the
tower has been in use at the Jefferson County Airport. Arrangements should
be made with tower personnel for the possible rerouting of aircraft flights
which would avoid potential bird hazard conflicts, in the event migration is
observed. While there is also a high population density of ducks in this general
area, their activity occurs in areas to the east and northeast of the airport.
Occasionally, ducks are attracted to the ponds and lakes in the vicinity of the
airport, but no problems have been encountered to date. Since airport
improvements include the acquisition of Upper Church Lake for stormwater
retention and treated sewage effluent storage, aerators should be installed to

prevent odor problems, and to form a water ripple which detracts water fowl.

Threatened, endangered and protected wildlife, which are or could potentially
be located within the vicinity of the airport, consist principally of raptors.
Numerous cliff nesting golden eagles occur throughout the county, and prairie
faleons are known to be located west of Rocky Flats. Both species are pro-
tected under federal law. There are approximately two dozen bald eagles who
are winter residents in the county, and a confirmed sighting of this endangered
species has been recorded in the area of Standley Lake. The state-threatened
white pelican is a summer nesting resident in reservoirs along the South Platte

River drainage, but well outside of the airport's influence area.

Further airport development involving the surfacing of presently vegetated
arcas will have a corresponding loss of wildlife feeding and nesting habitat.
This will result in the destruction of some wildlife residents and the redistri-
bution of others. While the plant life provides generally poor habitat for most
wildlife species other than rabits, some game birds, and an oceasional browsing
animal, there are potential primary and secondary consequences on wildlife, as

a result of vegetation removal for airport development. Those areas which are
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not used for aviation related projects, should remain as long term nesting and
fceding areas for species which are tolerant of aviation activities and noise
levels. The overall impact of the airport master plan on wildlife should be
almost negligible, since wildlife and waterfowl populations are generally low,

and do not involve rare birds and mammals or unusual ecosystem conditions.

E. Aquatic Life

The largest stationary water body in this general vicinity is Standley Lake,
which is less than two miles south of the airport. Its surface area of 1,216
acres makes it the second largest of the 50 lakes in this region having a sur-
face area over 50 acres. It is in the Big Dry Creek basin, and its headwaters
are in the foothills, where the streams are cold water fisheries and not heavily
developed. Standley Lake is a productive warm water fishery, while Big Dry
Creek on the downstream side is polluted by treatment plant effluent from
Westminster and Broomfield, and from agricultural sources. The Big Dry
Creek basin is where all surface runoff from the Jefferson County Airport is

collected, unless otherwise diverted by irrigation ditches.

The only live stream into which the Jefferson County Airport contributes
surface runoff is the Upper Church Ditch, whose waters go into Upper Church
Lake adjacent to Runway 29R. The other drainage collection and irrigation
ditches in this area have more intermittent flows. Upper Church Lake is a
nominally productive warm water fishery which does not appear to have been
affected by past airport runoff. Plans call for the conversion of this lake to a
polishing /retention pond. This will have corresponding impacts on the lake's
aquatie life by reducing the number and density of species. The system will be
operated as a closed system, so no discharge and corresponding secondary

impacts are anticipated.
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If negative impacts become known, there is adequate area within the airport
property in which to provide additional drainage impoundments to collect rain-
fall and snowmelt. These impoundments could be used as settling basins for
material and substances washed off runway and aprons, and as a means of
controlling the release rate of storm drainage discharge from the site. This
would overcome any problems of turbidity and pollution attributable to the

airport.

The only threatened or endangered fish, protected by state or federal laws,
that might be encountered in this general area of the state, are the greenback
cutthroat trout and the Johnny darter, neither of which are known to inhabit

airport waterways or streams receiving airport runoff.

F. Unique Interest and Scenie Beauty

The Jefferson County Airport is located on top of one of the tablelands that is
east of the mountain front of the Rocky Mountains. The land form is flat and
drops in elevation on all sides except to the west, where it gently rises in the
direction of the mountains. The majority of land in this vicinity supports
sparse vegetation, except in areas where drainage ways and irrigation ditches
supply water for interrupted stands of trees and more dense plant life. Some
of the land is cultivated for dry land farming where topography permits.
Developed land use to the south and east of the airport is primarily for
residential purposes, although commercial and industrial uses are also located
in these areas. From most directions, the observation level is below the
airport, and only the highest features on the site, such as the FAA control

tower, are visible on a prolonged or sequential basis.

G.  Historic and Archaeological Remnants

Prior to the settlement of the Denver metropolitan area, Indian tribes occu-
pied the Front Range mountains and plains areas, forming a crossroads of trails

throughout this area. Both transient and sedentary Indian tribes were
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associated with this region of eastern Colorado and in the Great Plains com-
plex. These tribes included Ute, Cheyenne, Arapahoe, Commanche, Kiowa,
Pawnee and Plains Apache. Many of these early occupations occurred along
rivers and streams, and these routes also brought Spanish explorers and famous

frontiersmen through this area.

There are several historical resources in the Denver metropolitan area and the
vicinity of the Jefferson County Airport listed on the National Register of
Historic Places for the Denver metropolitan area. The site closest to the
airport is the Arvada Four Mill, which is located six miles south on Wadsworth
Boulevard (Colorado Highway 121). Other sites in closer proximity, and having
more local historie interest, include: the Virgia Dale Route of the Overland
Stages, located on the original Cherokee Trail less than one mile east of the
airport, and cemeteries with historic significance located four and one-half
miles south and three miles northwest of the airport. An historic site more
distant from the airport is the original site of Westminster University which
dates to 1892, and which is located under the approach to Runway 29R at a

distance of five and one-half miles from the airport.

The site of historic interest located closest to the airport is the Joe Jaramillo
Memorial Stone, which is one and one-half miles northwest in an open field to
the north of the approach surface for Runway 11L. It has a five foot granite
tombstone surrounded by a metal rail fence, and marks the grave of one of
eight coal miners killed in Boulder County's worst mining disaster in January,

1936.

There is an abandoned log farm shed and a masonry structure on the small
parcel of private land on the west side of Colorado Highway 121. Although
this site is surrounded on three sides by airport property, it is not included in
the Airport Master Plan for future acquisition. These buildings are in a
deteriorated condition, and do not appear to possess any unusual qualities of
design or workmanship which would indicate historie significance. They are
not known to be associated with events or persons of historic interest, and

have not been included in any historic listings made for Jefferson County.
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An archaeological field reconnaissance study has been conducted of the areas
to be affected by future airport development. The study was conducted on
April 20, 1979, by Cultural Resource Consultants, Ine. The full report of the
archaeological survey is included in APPENDIX B. As stated in the report, two
separate finds were recorded. The first consists of a bi-facial, biconvex
handstone, and a fragment of a metate located at point A on the map
(APPENDIX B). The stone from which these tools are made does not occur
locally. There was no indication of any archaeological site in connection with

these artifacts, and nothing can be said as to their date or cultural affiliation.

The second find was the site of an historic school house located at point B on
the map. According to local citizens the school was dismantled and moved to

the east out of the project area.

Based on the above survey, there are no significant cultural resources within
the project area. If in the course of construction subsurface cultural deposits
are exposed, work should be halted and the Office of State Archaeologist,

Colorado, be informed.
The continued use and expansion of the airport should have no effects on any
historic remnants. Should a new site be exposed, applicable federal and state

antiquity laws and regulations will be complied with.

H. Public Lands, Facilities, and Recreation

The vieinity of the Jefferson County Airport has a variety of public lands and
recreational uses, but the majority of public facilities and recreztion areas in
Jefferson County are well to the south of the airport, in the more urbanized
portions of the Denver metropolitan area. Within the immediate proximity to
the airport, federal lands in other than forest areas are used primarily for

employment purposes. The Denver Federal Center is located 12 miles south of
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the airport in Jefferson County and houses a variety of regional and govern-
mental agency offices. The Energy Research and Development Administra-
tion's Rocky Flats Plant is located two miles west of the airport. This facility
covers four square miles and manufactures plutonium triggers for nuclear
weapons. Other federal facilities within the county are for military, cemetery
and correctional uses. There are no designated national trails, nominations
under the Wild and Scenic Rivers Act, or similar special federal recreational

uses or protected areas in the county.

Chatfield State Recreation Area is located 24 miles from the airport, in the
southern part of Jefferson County. The park has a 1,150 acre water area, two
miles long and one and one-half miles wide, and 5,000 acres of recreation land.
It is being developed in conjunction with a Corps of Engineers flood control
project, and will eventually connect to the Highline Canal Trail through
southwest Denver. State facilities within the county are primarily institu-
tional in nature, and include: the Colorado School of Mines in Golden; the Fort
Logan Mental Health Center; various training, correctional and law enforce-

ment facilities; and a variety of administrative offices.

The City of Westminster has a parks and recreation program which includes
activities such as arts and crafts. The Counfryside Recreation Center, one
mile south of the airport, is operated by the city. The city also leases Standley
Lake from its irrigation company owners during the summer, to provide water
recreation for the community's residents. The City of Broomfield, northeast
of the airport, has an extensive parks and recreation program, and a
community recreation center. Each of these agencies has developed some
facilities in conjunction with the public schools throughout the area. The
Jefferson County School District and the Boulder Valley School District are
special purpose districts providing public education facilities in their respec-
tive counties, in the vicinity of the airport. Large amounts of public land in

the area are used for athletic fields, for elementary and secondary schools.
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In addition to the publicly owned lands for parks, recreation and special pur-
poses, there are other lands in this area which are quasi-public in nature.
These include private tennis, golf and swimming clubs; hospitals, churches and
parochial schools; and similar facilities normally found in a large metropolitan
area. In the outlying region, there are exceptional facilities for snow skiing
and winter sports activities, on both public and private lands. Locally, there
are a variety of cultural activities and spectator sports at the amateur,

collegiate and professional levels.

The majority of public facilities and recreation areas in Jefferson County are
well to the south of the airport, in the more urbanized portions of the Denver
metropolitan area. This includes most of the public schools and other places of
public assembly. The Wallace Village School for Children is located approx-
imately one mile southeast of the parallel runways, to the south of the runway
approach zone. This school is a residential treatment center for emotionally
disturbed children, and it houses 50 students. Other public facilities
include: Juchentary School beyond Wallace Village, lying two miles southeast
of the airport; Countryside Recreation Center, one mile south; Standley Lake,
two miles south; and other more distant facilities such as nursery schools,
churches and public assembly areas. None of these facilities are located under
a runway approach or within the Airport's Influence Area, discussed in Section

E, Chapter IV of this assessment.

Airport activities have had no noticeable or direct effects on public lands and
recreation areas in this vieinity or the region, except as noted in Broomfield.
There are no special or pending designations of federal, state of local areas
which might conflict with, or be impacted by, aviation. More recent planning
and development activities of public agencies in the airport vicinity have
shown an increasing awareness of the presence of the airport. There are
encouraging attempts by both the private and publie sectors to integrate their
plans and programs in a more compatible manner with aviation requirements

and activities.
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L Climatology and Air Quality

In this section aviation and related activity are considered in terms of impact
on air quality. Aircraft, motor vehicle, evaporative losses and space heating
emission sources are considered through the use of a Gaussian multi-source
diffusion model, developed especially for airport analyses. Two conditions are
considered in this analysis. The first assumes typical airport activity, and
predominant meteorological conditions, while the second considers peak
activity, and adverse meteorological conditions. Typical conditions included
are those normally expected as a result of present and future airport opera-
tions. The second, or worst case condition, demonstrates the severity of air
quality contamination that can be reasonably expected, under conditions of

poor pollutant dispersal.

Climatic Effects: The Jefferson County Airport is situated on a broad, low

lying plateau overlooking the South Platte Valley and Metropolitan Denver.
Being adjacent to the foothills of the Front Range, the airport site is highly
exposed to meteorological changes. The gusty winds characteristic along the
foothills during winter and early spring usually result in reduced aircraft
activity at the airport. Such conditions create an aviation hazard which is not
conducive to aviation, particularly the numerous pilot training operations
which would otherwise be taking place. The National Oceanic and Atmos-
pheriec Administration, in cooperation with the National Center for Atmos-
pheric Research, operates a high wind monitoring network. One station at the
nearby Rocky Flats weapons plant has recorded gusts in excess of 100 mph
during wind storms. Wind data recorded at the airport is summarized in
Exhibit II of the Master Plan. Winds are predominantly out of the west, which
is compatible with Runway 11/29 operations 92.1 percent of the time.
Periodically the wind is from the north, especially during gusty episodes. The
combined annual average wind coverage for all runways is 95.3 percent.
Therefore, present runway alignments appear to be consistent with prevailing

wind conditions.
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Runway 11L/29R has precision approach navigational aids for use during poor
weather conditions (IFR), also summarized in Exhibit II. The mild climate of
the Denver metropolitan areay characterized by abundant sunshine, results in
IFR conditions only 7.2 percent of the time. Occasional heavy winter snow
storms, or periods of low lying fog, require the airport's closing two percent of
the year. Temperatures range between an average of 28.7° F. in January to
73.3° F. during July. Temperatures fall to 0° F. winter and rise to 90° F. for
short periods each summer. A mean maximum temperature of 88O F. and
runway elevation of 5,648.21 msl, place limitations on certain executive

aircraft, particularly during summer months.

Periodie wind storms, and slightly increased runway length requirements (due
to the density/altitude effect on aircraft lift) are the only climatological
limitations on the airport, neither of which are of major significance to air

quality.

Air Quality Analysis: Through the authority of the Federal Clean Air Act of

1967 (as amended 1970), the Environmental Protection Agency (EPA) was given
the authority and responsibility to establish air quality control requirements,
establish health and welfare standards, and enforece control measures on emis-
sion sources as necessary. Congress gave State agencies the responsibility to

conduct these enforcement measures under this act.

The Air Pollution Control Division of the State Health Department operates
six automated air quality monitoring stations in the metropolitan area, includ-
ing the Arvada and Welby stations, five and 11 miles, respectively, from the
airport. Particulate samplers are also located nearby at Westminster and

Rocky Flats. Historic monitoring data indicates that periodic violations of

~ Annual average precipitation, 15.1 inches. Wettest months include April,
May, June, September, and October.
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carbon monoxide (CO), hydrocarbon (HC), and suspended particulate (TSP)
standards do occur in the urban areas near the airport. Generally, gaseous
coneentrations are muech higher in downtown Denver (CAMP Station) than at
Welby or Arvada (considered more representative of the urban area near the
airport) except for ozone levels, which are monitored as a secondary pollutant
(forming in the atmosphere from HC and sunlight). CO and HC are motor

vehicle pollutants which can be correlated with urban traffie density.

Recorded levels of TSP are as high as anywhere in the region, due primarily to
the gusty winds found in the immediate area. The northwest portion of the
Denver metropolitan area has no stationary point sources of emission, which
substantiates the fugitive dust reason for exceeding standards. Accordingly, in
modeling airport emissions, it seems appropriate to assume negligible
background concentrations of sulfur and nitrogen oxides. It is also assumed
that TSP levels at Rocky Flats prevail at the airport, along with CO and HC
concentrations one-half the average at Arvada and Welby, due to the limited
airport automobile traffic. Since carbon monoxide is a non-reactive pollutant,
directly related to source activity, higher concentrations recorded in down-
town Denver and Arvada are indicative of the sources in that immediate area,
primarily motor vehicle traffic. Therefore, background CO concentrations at

the airport are assumed to be proportionel to traffie on nearby roadways.

Analysis Procedure: Air pollutant concentrations are proportional to source

activity and prevailing meteorological conditions. Therefore, present and
projections of future activity of all sources must be tabulated and then com-
bined with meteorological data, to estimate resultant air pollutant concentra-
tions. These concentrations are then compared to state and federal ambient
air quality standards. Accordingly, present and projected emissions are calcu-
lated for aircraft landing/takeoff cycles (LTOs), ground support vehicles, space

heating, aircraft refueling, and airport automobile traffiec.
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TABLE 1II-1

NATIONAL PRIMARY AND SECONDARY AND COLORADO
AMBIENT AIR QUALITY STANDARDS

3
STANDARD IN MICROGRAMS/CUBIC METER (ug/m )

Pollutant Annual 24 hour 8 hour 3 hour 1 hour

Carbon Monoxide
Nat.-Prim. /Sec. -- —- 10,000/same 40,000/same
State -
Hydrocarbony
Nat.-Prim./Sec. -- -- 160/same --
State -
Oxidant
Nat.-Prim./Sec. -= -- -- 160/same
State -
Nitrogen Oxide
Nat.-Prim./Sec. 100/same -- -- --

State -

Particulate
Nat.-Prim. /Sec. 75/60 260/150 -- —
State - 55 180 -- - -

Sulfur Dioxide
Nat.-Prim./Sec. 80/60 365/260 - -/1300 --
State - 25 150 - 300

1/

= Advisory Concentration
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The analysis begins with compilation of emission estimates for each source
type just mentioned. These estimates are made by combining two principal

factors:

FLEET MIX (referred to as modal mix for surface vehieles) - the number
of movements per year by a particular type of aircraft or vehicle.
Activity is expressed as LTOs for aircraft and vehiele miles traveled
(VMT) for surface vehicles. Note: LTOs by EPA definition are complete
takeoff/landing eycles and differ from the FAA definition of an Oper-
ation as a takeoff or landing. Therefore, LTOs total exactly one-half the
FAA “operations" recorded.

EMISSION FACTORS - Conversion units which translate fleet and modal
mix data into pounds of a particular pollutant per unit of operation.
Emissions from any engine will vary from mode of operation, i.e., idle,
taxi, takeoff, climbout and approach. Therefore, emission factors for
aireraft engines must be weighted according to anticipated time in each
mode of operation at a particular airport. This is not necessary for
surface vehieles, since emission factors incorporate variations in normal
driving patterns.

Direct Aireraft Emissions: Table III-2 summarizes the Fleet Mix data for the

study years based on actual statisties and future demand projections discussed
elsewhere in the Master Plan. Weighted emission factors are tabulated in
APPENDIX A. These factors apply time-in-mode estimates to U.S. Environ-
mental Agency (EPA) emission factors for the study years. Because of altitude
correcting aircraft engines, the EPA factors are considered reasonable for
operations at the Jefferson County Airport (elevation 5,655 feet msl). Strict
emission standards for aircraft engines imposed by EPA take effect on Decem-
ber 31, 1979 and January 1, 1983. The emission factors have been modified for
future years to (1) reflect the reduction of emissions of all engines built after
December 31, 1979, and (2) include a realistic turnover in the fleet mix. Table
III-2 and Supplement A combine to form the aircraft-LTO emission estimates
for the study years. Subsequent reductions in per unit general aviation
emissions are also reflected in this supplement. Using this procedure, annual
emissions were calculated and are summarized in Table III-3. Further detail by
aircraft type is shown in APPENDIX A. The enforcement of federal aircraft
emission standards should cause a decrease in individual aireraft emissions;
however, a slowed upward trend will continue as inereased operations com-

pensate for reductions in individual engine emissions.
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Indirect Emissions: Other sources of air contaminates must be considered,

when their emissions are a result of the presence of an airport. The most
significant source in this regard is the contribution from automobiles going to
and from the airport. Others are ground support vehicles, aircraft refueling,

space heating of buildings and construetion equipment.

a. Motor Vehicles
The ground access portion of the Master Plan shows that the major
access to the airport is provided by two intersecting paved roadways.
With this limited access, it is possible to determine the net emissions
from motor vehicles associated with airport activity. Similar to aircraft
emission calculations, a Modal Mix (primarily automobiles) is combined
with average daily traffic, roadway lengths, and EPA emission factors,

adjusted for the airport's elevation.

b. Ground Support Vehicles
Studies completed by EPA show a reasonable correlation between air-
craft LTOs and ground support vehicle activity; hence, emissions.
Emissons from ground support vehicles were estimated in this manner

based on the LTO data presented earlier in Table III-2.

c. Aircraft Refueling
Emission estimates were made by applyi.ng appropriate emission factors

to the approximate amounts of fuel loading.
d. Building Space Heating

Estimates were made by applying the appropriate emission factors to the

present and projected fuel consumption.
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TABLE II-2

AIRCRAFT FLEET MIX

JEFFERSON COUNTY AIRPORT

1
Landing/Take-Off Movements per Year—/

(LTOs/Year)
AIRCRAFT CATEGORY FORECAST
1978 1983 1988 1998

Heavy Twin Turbo 730 1,000 1,500 2,100
Twin Turbo 6,680 8,950 13,350 18,800
Light Twin Piston 19,850 27,860 42,300 54,150
Single Engine Piston 89,930 119,200 152,550 212,950
Business dJet 660 1,700 2,250 4,600
Helicopter 6,330 6,790 8,050 9,900

TOTAL 124,180 165,500 220,000 302,500
1/

= Note: LTO's represent complete landing/take-off cycles and therefore
equal one-half the total operations.
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e. Construction
There is no real means to predict construction oriented emissions with
any degree of accuracy. The principal source would be earth moving and
stripping causing fugitive dust problems. No estimates have been made
for this source, since such estimates would be based almost entirely on
assumptions. The Master Plan recommends that watering trucks be used
to control construction dust and that a revegetation program be begun as

soon as possible.
Direct and indirect source emissions estimates are summarized on Table II-4.

Comparison of these figures shows that indirect sources contribute an average

of 7.1 percent of all emissions associated with the airport.
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TABLE III-3
SUMMARY OF ANNUAL AIRCRAFT EMISSIONS
JEFFERSON COUNTY AIRPORT

1978 1983 1988 1998

Pollutant (1bs. x 1000) (1bs. x 1000) (lbs. x 1000) (lbs. x 1000)
Carbon Monoxide 1,123.8 1,451.4 1,838.4 2,316.1
Hydrocarbon 29.0 35.9 47.2 60.7
Nitrogen Oxides 26.5 35.5 48.7 69.5
Particulate 7.6 9.9 13.9 19.1
Sulfur Oxides 5.9 8.6 11.9 17.9

TOTAL 1,192.8 1,541.3 1,961.1 2,483.3

TABLE 1lI-4

INDIRECT SOURCE EMISSIONS (lbs. x 1000)
JEFFERSON COUNTY AIRPORT

1978 1983 1988 1998

Airport Traffic and

Ground Support 71.2 92.1 117.1 148.2
Refueling 22.1 28.6 36.3 46 .0
Space Heating 6.1 7.7 10.0 12.6
Indirect Source Total 99.4 128.4 163.4 206.8
Aircraft Total 1,192.8 1,541.3 1,961.1 2,483.3
Airport Operations Total 1,292.2 1,669.7 2,124.5 2,690.1
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Diffusion Model: Carbon monoxide, oxidant, hydrocarbons and nitrogen oxides

are the principal pollutants associated with aircraft and motor vehicles.
Without field monitoring data at the airport, a mathematical diffusion model is
the only reasonable way to describe present and future levels for these
pollutants. Carbon monoxide is a non-reactive localized pollutant which lends
quite nicely to diffusion models, while oxidant is a secondary pollutant, i.e., it
is formed in the atmosphere as a result of many possible complex reactions
between hydrocarbons, nitrogen oxide, catalytic particles and sunlight. Pres-
ently, there are no accepted models available for predicting oxidant levels.
Therefore, concentrations are predicted for gaseous pollutants, assuming no

atmospheric reactions oceur.

The airport lies within the broad and relatively flat South Platte Valley. A
more accurate model can be used for this analysis because of the sufficient
meteorological data recorded at the airport and at Denver's Stapleton Inter-
national Airport, and the fact that the complicated topography of the foothills
is a reasonable distance from the study site. This model is appropriate for use,
and good input data exists; however, any diffusion model is an estimation tool
which is no more accurate than the input data and assumptions. The model
itself is the most common and widely used "Gaussian Model" developed from
the Pasquill-Gifford equations. The use of the IBM 360-185 computer enables
the simultaneous consideration of line sources, i.e., motor vehicle traffic,
aircraft approach and departure operations. In addition, aircraft taxi-idle,
ground support and terminal heating (point source), can be considered at the
same time. This multi-source model was developed specifically for airport

analyses by Isbill Associates.

Assumptions:

a. Use of this multi-source technique, and the meteorological data,
assumes that all pollutants, regardless of origin, emanate and

diffuse according to a normal distribution (Gaussian).
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b. In this study, all emissions associated with the airport are tfrans-
lated by this model into ambient concentrations, assuming pollutant
background levels exist for hydrocarbon, carbon monoxide and

suspended particulate, as previously discussed.

c. It has been further assumed, that all emisisons can be represented
as a steady state condition. That is, annual emissions can be
equated to a uniform and continuously emitting series of sources.
This is done by dividing the total annual gaseous emissions shown in
Tables III-3 and I1I-4 by the predominate time during which these
activities oceur (7 a.m. - 10 p.m.). The resultant emission rates ar"e
thus distributed on a coordinate grid, according to activity mode
and location. Jeppesen Navigation Charts have been used in fixing
aircraft approach and climbout modes to this coordinate system.
Treated as a line source, these modes were described three
dimensionally, according to orientation (horizontally and vertically)

from the airport.

d. Winter peak day aviation statistics were used for worst case con-
sideration, as annual peaks consistently occur during the summer

season.

Meteorological data used was obtained from the U.S. Weather Service, as
summarized on the Airport Layout Plan drawings of Exhibit II. The airflow
patterns which move past the airport are influenced by terrain features in the
South Platte Valley. Drainage air from higher terrain to the west establishes a
downslope flow pattern, generally from southwest to northeast, during hours of
darkness. The depth of this colder, more dense air gradually in:-:cases through

the night, reaching its peak depth during early morning on most days.
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The nighttime downslope drainage of colder air permits a stratified layer of
colder, dense air to form above the valley floor, particularly during cooler
months. All plumes from pollution sources rise to their respective level of
equivalent buoyancy and more from the source at that level above the ground
during stable atmospheric conditions. This stable condition often continues for
several hours. Any ground measurements of the pollutanis are almost
impossible under such stratified conditions. The depth of such stable layers
(mixing depth or inversion height) can range from 1,000 to 5.000 feet in the
Denver metropolitan area. The downslope flow is stopped when the cool air
near the ground is warmed by surface heating from solar radiation. A near
calm condition exists near that time as wind direction often changes. For this
analysis, mixing depths of 1,000 and 5,000 feet have been used for average and
worst case conditions, respectively. Unstable atmospheric conditions in spring
and summer create maximum vertical mixing depth and wind dilution (class A),
and provide conditions for the lowest possible pollutant concentrations.
Negligible wind dilution, limited vertical mixing depth, stable atmospheric
conditions (class D), and winter peak-hour airport activity are combined to
simulate highest potential concentrations. Stability classes "A'" and "D" were
selected for average/worst case conditions, along with wind speeds of 4.0 and
2.2 miles per hour, respectively. Wind direction from 270 degrees from true

north was selected for both cases, in each year of the planning period.

Table MI-5 summarizes the worst case study results compared to ambient
standards. It was determined that the highest concentrations under these
conditions can be anticipated in the immediate area just east of the airport
boundary along State Highway 121. Maximum pollutant levels as a percentage
of most stringent standards are as follows:

MAXIMUM POLLUTANT CONCENTRATIONS
(Includes Background Levels)

1978 Max.% 1998 Max.%
Carbon Monoxide (8 hours) 37.8 78.2
Hydrocarbon (3 hours) 10.7 32.2
Nitrogen Oxides (annual) 6.6 20.5
Sulfur Oxides (State Annual) 3.7 12.3
Total Suspended 1/
Particulate (State Annual)=~ 4.3 13.2

Y]

Background level not included
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TABLE III-5

MAXIMUM PREDICTED POLLUTANT CONCENTRATION
COMPARED TO
NATIONAL AND STATE AMBIENT STANDARDS

(ug/m3)

Worst Case Study

Standard
Pollutant 1978 1983 1988 1998 Federal State
.. 1/

Carbon Monoxide:~

8 hour cone. 339.2  452.1 559.2 707.8 10,000

1 hour conec. 414.8 552.8 683.8 865.5 40,000
Oxidantz/

1 hour conc. - ——— 160
Hydrocarbon: 5/

3 hour conec. 11.8 15.4 19.2 25.3 160—
Nitrogen Oxides:-g-/

Annual conc. 7.3 9.9 12.3 16.1 100

7

Sulfur Oxides— (as SOZ):

annual conc. 1.0 1.5 1.8 2.4 80/60 25

24 hour cone. 1.6 2.3 2.8 3.8 355/260 150

3 hour cone. 1.7 2.6 3.1 4.2 -/1300 -—-

1 hour conec. 2.1 3.0 3.7 5.0 300
Total Suspended

Particulate—
Annual cone. 2.6 3.4 4.4 5.7 75/60 55
24 hour conc. 6.4 8.5 10.9 14.1 260/150 180

1/
2/
3/
4/
5/

plus episode background concentration = 4,300 ug/m3

. . 3
background concentration approximately 40 ug/m

' background concentrations considered negligible

background concentrations = 60 ug/m3

Advisory standard only
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Conclusion: The analysis of the air quality impact due to increased operations
at the Jefferson County Airport demonstrated a negligible effect under normal
conditions. Worst case meteorological conditions, when teamed with peak
airport traffic, lead to significant concentrations still well within standards. It
was found that air quality in the area is far more significantly influenced by
airborne dust, common to this semi-arid climate of western states. The
possibility of violating any standard as a result of aircraft activity seems
remote as determined by the model. It is again noted, that this is a model of
real life situation and must be interpreted as such. The predicted ambient
concentrations appear to have ample safety margins, and when coupled with
the conservative assumptions of the worst case analysis, they do not appear to
violate State and National standards. Measures should be developed to control
potential dust emissions. Water trucks should be used during construection and
revegetation implemented as required. Prior to major airport construction the
Contractor will be required to obtain an air pollution emission permit from the

Air Pollution Control Division of the Colorado Department of Health.
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IV. IMPACT ON THE HUMAN ENVIRONMENT

This section examines social and economic aspects in Jefferson County and the
Denver metropolitan area. It discusses the various plans and future devel-
opment expectations for aviation and land use affecting the Jefferson County
Airport. It also examines the visual aspects of this facility from surrounding

lands and travel corridors.

A. Social and Economic Factors

The Jefferson County Airport has a socioeconomic relationship to three geo-
graphic areas. The first is the immediate vicinity around the airport, a square
land area which extends three miles north of the airport, two miles east,
approximately five miles west and between four and six miles south, along
prominent land lines in these directions. It does not include the Boulder
suburbs. It correlates to various small area reporting units of the Denver
Regional Council of Governments (DRCOG), the designated Metropolitan
Planning Organization providing socioeconomic estimates and forecasts in this
region. The second area is Jefferson County, but including only the Front
Range subarea and not the mountainous parts. This results in some figures
differing from totals for the entire county, but this Front Range reporting unit
more closely resembles the airport service area. The third reporting area is
the Denver metropolitan area, which also excludes mountainous portions of the
seven county Denver region, as well as the outlying eastern plains portions.
Some estimates and forecasts may vary from reports of other agencies, since
DRCOG statistics are primarily applicable to the areas indicating rapid growth
rates and to the already urbanized portions of this region. These three report-
ing units; the vicinity, Jefferson County and the Denver metropolitan area, are
the factors which influence aviation demands, and determine development

needed at the Jefferson County Airport.
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Population:

Trends and projected populations for the vicinity, Jefferson

County and the Denver metropolitan area are shown in Table IV-1.

TABLE IV-1

POPULATION TRENDS AND FORECASTS
JEFFERSON COUNTY AIRPORT SERVICE AREA

1960 1970 1980 1990 2000
Vicinity Area 7,394 15,196 32,613 45,794 65,379
Percent of Increase 105.5 114.6 40.4 42.8
Jefferson County 120,135 220,333 340,772 431,680 531,443
Percent of Increase 83.4 54.7 26.7 23.1
Denver Metropolitan 951,767 | 1,203,169 |1,607,902 }1,909,736 2,278,100
Percent of Increase 31.4 33.6 18.8 19.3

Sources:

U.S. Bureau of Census, Denver Regional Council of Governments

In 1970, the population of Jefferson County was 233,031, and the total in the

five county Denver metropolitan area was 1,227,529 people.

At that time,

almost 55 percent of the state population resided in the Denver metropolitan

area, with 98 percent living in the metropolitan subarea shown in the table. In

1975, the Denver metropolitan area was estimated to have 1,439,800 residents.

Assuming the Jefferson County subarea retained its proportionate share of the

growth increase between 1970 and 1975, its 1975 population would have been

299,800 residents, and it would increase to 334,000 of the county total

population estimate of 353,200 in January, 1977.
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The Denver population growth rates consistently exceed those of the state or
the nation. Increases in Jefferson County remain higher than for the region as
a whole. Population growth in the area around the Jefferson County Airport is
projected to be substantial, due in part to the fact that much of this area is
not now heavily populated and it is a desirable fringe area for future resi-
dential development. Population forecasts made by DRCOG for 1970 to 2000
represent an average weekly increase of nearly 200 people in Jefferson
County, and 32 new residents in the airport vieinity area. In-migration plays a
significant role in these increases. In-migration accounted for an estimated 82
percent of the county population change and 87.8 percent of the Denver
metropolitan area increase between 1976 and 1977. Continued expansion of
public and private employment in this area as a result of energy development,
solar research, and other scientific and governmental activities, will continue
to add new people to the airport vicinity area, to the county, and to the region

in the future.

The Jefferson County population is forecast by DRCOG to increase by 141
percent between 1970 and 2000. The child-age population is expected to grow
80 percent, and the work-age population is projected to increase 163 percent.
The work-age population, those people between 20 and 49 years, is expected to
account for 50 percent of the county's total population in 1990, and 45 percent
by the year 2000. These percentages are generally the same as those for the
vicinity area around the airport, and for the Denver metropolitan area, during
the corresponding periods. The children's-age group projected for the vieinity
area is a slightly higher percentage of the population total than for the other
two reporting units, indicating a somewhat younger overall population is
expected to locate around the airport. Jefferson County should have a slightly
younger and larger work-age population than the region as a whole. These
factors could result in a more affluent population and higher standards of

living in these areas than in other portions of the Denver metropolitan area.
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With the type of population growth projected for the area surrounding the
airport, it is reasonable to expect a proportionate share of this growth to
utilize the Jeffco Airport in the future. Potential growth for the immediate
airport area, though facilitated by airport expansion, would not be contingent

upon it.

Employment: Between 1960 and 1970, total employment in Jefferson County
increased 44.9 percent, as compared with an 83.4 percent population increase.
Employment in the Denver metropolitan area increased 37.4 percent during
this period, while its population rose 31.4 percent. It can be concluded that
while local employment increased substantially, it did not keep pace with
population growth. This indicates that many Jefferson County residents were

employed elsewhere in the Denver area.

Just as with population, the Denver metropolitan area has historically exper-
ienced employment growth rates which are significantly greater than those for
the state and the nation. About 60 percent of the state total employment is
located in this regional area, and around 14 percent of those jobs are located in

Jefferson County.

Employment forecasts in the county and metropolitan area indicate a healthy

economy through the remainder of the century.

In 1970, 44.3 percent of the population in the Denver metropolitan area and
33.6 percent of the Jefferson County residents were job holders. By the turn
of the century, according to DRCOG forecasts, it is expected that nearly one
out of every two residents of the Denver metropolitan area will be employed.
In Jefferson County, this rate will exceed one in every three raesidents, or 38.9
percent of the population, while in the vicinity area of the Jefferson County
Airport, employment is forecast at almost exactly one job for each three

residents.
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TABLE IV-2

EMPLOYMENT PERCENTAGES BY CATEGORY

JEFFERSON COUNTY AND THE DENVER METROPOLITAN AREA(l)
Category 196 1970 1980 1990 2000
Manufacturing 20.5 19.7 21.2 20.6 20.1
Transportation, 25.3 23.9 23.3 22.4 21.8
Communications,

Utilities
Wholesale and .1 24 .6 24.7 23.8 24.3
Retail Trade 25.1 24.9 24.5 24.2 24.1
Finance, Insurance 4.7 5.4 5.5 6.1 6.2
Real Estate 5.5 6.5 6.9 7.6 7.5
Services 15.9 17.4 17.9 20.1 20.9
19.5 21.2 20.6 21.0 21.3
Government 26.1 22.5 21.4 21.2 21.2
12.5 13.2 15.8 16.5 17.5
Agriculture and 3.1 1.7 1.2 0.6 0.4
Mining 2.8 1.9 1.5 0.9 0.6
Contract Construction 8.6 8.7 8.1 7.6 6.9
6.9 6.1 5.9 6.1 6.1
Military 0.0 0.0 0.0 0.0 0.0
2.4 2.3 1.6 1.3 1.1
Total Percent 160 100 100 100 100
100 100 100 100 100
Total Employment 51,012 73,924 |111,511 |155,099 206,918
387,557 | 532,553 |756,771 917,281 |1,094,669
(2) Participation 42.5 33.6 32.7 35.9 38.9
Rate (%) 42.3 44.3 47.1 48 .0 48.1

(1)

The percentage of employment in each category is given first for Jef-
ferson County. The corresponding employment percentage for the Den-
ver Metropolitan area is on the second line.

@) Participation rate is the total employment divided by the total popula-

tion.

Sources: U.S. Burcau of the Census, Denver Regional Council of Govern-
ments
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The two fastest growing industries in the Denver metropolitan area in the
recent past were the Services and Government sectors. These sectors also had
significant growth in Jefferson County, although government employment in
the county peaked in 1970 from its previous 20 year capture of total employ-
ment. Both the county and the region have experienced declines in agriculture
and mining, moderate increases in wholesale and retail trade, and less relative
changes in contract construction. In the future, the government sector of the
Denver metrop-olitan area economy is expected to lead in employment growth,
with strong increases projected in finance, insurance and real estate and in the
services sectors. Services will lead future Jefferson County employment
increases, followed by gains in wholesale and retail trade, finance, insurance
and real estate. Each of these sectors will gain in relative proportion to total
employment in the county. All county sectors, with the exception of

agriculture and mining, should increase in absolute numbers of employees.

Jefferson County employment is expected to increase by 50.8 percent between
1970 and 1980, and to grow at a reduced rate of 33.4 percent between 1990 and
2000. These rates generally compare with the trends in population forecasts.
The county employment has always been oriented towards an export market,
initially in mining and agriculture, and more recently in government and trade.
The employment picture indicates a more diversified economy in the future,
with specialized service jobs, rather than a work dependency on natural

resources or manufacturing.

Major employers in the county include: Martin Marietta (aerospace research
and development); Johns-Manville (world headquarters); Adolph Coors Com-
pany (beer and porcelain products); and the Denver Federal Center (regional
government offices). The county seat at Golden was recently designated the
site of the federally sponsored National Laboratory for Solar Energy Research
for the U.S. Energy Research and Development Administration. The Airport
Manager has estimated that 280 people are currently employed at the airport.
With a projected average annual increase of 15 percent, employment is
anticipated to increase to 490 people by 1982. By the end of the study period,

i.e., 1998, employment is projected to increase to a total of 700 people.

IV-6



Miscellaneous Factors: Median household income in Jefferson County was

estimated at $16,672 in 1976, representing an increase of over $4,500 from the
1970 level. Nearly 60 percent of those county households were estimated to
have incomes of $15,000 or more. Jefferson County had the second highest
median family income and per capita income of the {ive counties in the Denver
metropolitan area in 1970, and historically, median income has been higher in
the county than for the state. The county exceeded the state median family
income average by 10.3 percent in 1950, 24.6 percent in 1960 and 26.1 percent
in 1970.

Communities within Jefferson County include Arvada, Bow Mar, Broomfield,
Edgewater, Golden, Lakeside, Lakewood, Morrison, Mountain View, Westmin-
ster and Wheat Ridge. In 1970, nearly 74.5 percent of the county residents
lived in these urban areas, and this proportion declined to approximately 67.8
percent in 1976. This change is largely due to the development of numerous
unincorporated residential areas in the mountain foothills, which have become
a preference of more affluent homeowners. Of the nearly 214 square miles
included in the Jefferson County subarea, approximately 26.7 percent were
developed by 1970. The primary use of this land was for housing. By the year
2000, it is expected that almost 47.5 percent of the area will be developed. and
residential land use will be nearly twice the size of the employment area.
According to DRCOG's 1972 study of housing in the Denver region, Jefferson
County had 11.9 percent of the areawide substandard housing in 1970, totaling
2,462 dwelling units. This was a reduction from the 1960 count of 5,739 units.
The median value of owner occupied housing units was $41,897 in 1977. This
figure is nearly identical to that of Denver and Arapahoe Counties for the

same year.

Retail sales in the county increased 108 percent between 1970 and 1975, for a
revenue of $1.3 million. Bank deposits grew to $439.1 million during this
period, an inecrease of 121 percent. In 1975, the county assessed valuations on
property added 78.3 percent or $856.4 million to the tax roles. All of these

factors indicate a sustained and healthy economy in the Jefferson County area.
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B. Aesthetic and Visual Effects

The Jefferson County Airport is situated on top of a relatively flat tableland
which extends outward from the foothills of the Rockies, eight miles to the
west. The land to the west rises gently, and in other directions, it falls away
sharply from the airport site. The side slopes of the airport drop as much as
100 feet through portions of the property and in areas outside the site.
Vegetation in this general area consists of low plantings which are typical
species of this semi-arid climate. There are some trees in the vieinity of the
airport, but most trees are confined to areas south and east of the property, in
interrupted stands along water bodies and drainage ways. Below the terrace of
the airport, the land is gently rolling in nearly all directions. While the airport
is close to the mountains, its general character and land form is characteristic

of the plains.

The airport is nearly surrounded by major roads, from which the majority of
the viewing is provided. U.S. Highway 36 is immediately northeast of the
property and travels in a northwest-southeast alignment between Denver and
Boulder. In 1975, two-way weekday traffic was 26,800 vehicles north of the
underpass crossing of Colorado Highway 121 and 27,700 vehicles to the south.
Colorado Highway 121 borders the airport on the east. Weekday traffic on this
road was 9,100 vehieles in 1975. Colorado Highway 128 and West 120th
Avenue provide most of the north boundary of the airport and counted 3,450
vehicles in 1975. Simms Street, a gravel road with limited use, travels south

from Colorado Highway 128 through the west one-third of the site.

Data collected between January 19-23 of 1978, showed about 1,500 average
daily traffic trips (automobile trips) by airport activity on the two airport
access roads. This should increase to approximately 2,500 average daily traf-

fic trips by 1998. The extent to which the proposed airport improvements
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accommodate an increase in vehicular traffic is clearly shown by this pro-
jected increase. Traffic caused by construction equipment utilizing the airport
access roads, along with the other roads within this vicinity, should be
insignificant, when compared to the total traffic in the area. In either case,
increased traffic during the study period is not expected to surpass the

capacity of the airport access roads.

Views of the airport by the greatest number of people ocecur from the highways
around the site, while views with the greatest duration are by residents of
some of the homes in this general area. From U.S. Highway 36, the view is
mostly obscured by the ridge line of the higher tableland, although the top of
the FAA control tower and the aireraft activity call attention to the site. The
far more prominent features from this road are the microwave relay towers.
The airport is a middleground feature, between one-half and four miles when
seen from U.S. Highway 36, but the view duration and vista are broken by
interrupting vegetation, the speed of travel, and competition from other
features in this area. Travel on Colorado Highway 121 in either direction puts
the viewer in a lower observation position in relation to the westerly airport
land, since this highway is lower in this area. Some airport facilities are
visible as foreground features at a distance of one-half mile or less, and
consist primarily of landing light structures and utility poles. From Colorado
Highway 128, westbound traffic observes some of the airport eastern most
development, including an office building and one fixed base operator, and
most of the industrial uses on West 120th Avenue. This happens in a short time
frame, as this highway is also lower in relation to the airport. Once a
comparable grade is reached, the airport facilities are behind the observer.
Eastbound travel on Colorado Highway 128 has full view of the airport as a
middleground feature from a normal observation at nearly the same level as
the site itself. Because the surrounding land is at a lower elevation, it appears
to become background in relation to the interest and activity of the airport.
From West 120th Avenue, the airport is in full view as a middleground and
foreground feature. From Simms Street, the rolling topography provides
interrupted views of the airport as a middleground feature, except for the off-

site water towers, which are in full view from the west and south.
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Stationary observation of the airport occurs from residences to the south and
east, when these view angles are not obscured by other houses, trees, or inter-
vening topography. A great number of the area residents are screened from
view, while the remaining homes are at minimal observation points. Resident
views of the airport, from these homes, are of individual middleground
features but not of the whole airport. During the day, these views mostly
focus on support structures for various kinds of airport equipment and of the
aircraft flying at various altitudes and directions. Night lighting patterns
include the entrance road lights from Colorado Highway 121, lights on the
airport site, and landing lights from approaching aircraft. The most noticeable
lighting feature is the sequentially flashing, medium intensity, approach and
runway alignment indicator lights (MALSR), which extend southeasterly from
Runway 29R. These lights are visible for some distance from homes to the
east, southeast and south, as well as from U.S. Highway 36 and Colorado
Highway 121. From dusk to the tower closing at 2000 hours, they are
activated by the FAA tower on request. They can be activated by pilots during
the remainder of the night. Their lighting duration averages 15 minutes per
request. The indicator lights have been a source of public complaints, and use
and duration of the MALSR has been adjusted to consider more adequately the

concerns of surrounding residents.

Future development should not substantially alter the visual effects of the
airport or promote citizen complaints due to the height of airport facilities
above surrounding land uses. Development of additional facilities in the area
to the north of Runway 29R, and new apron and hangars between Runways 11L
and 20, will be obscured from the residential areas and most prinecipal
highways. The runway extensions to the southeast will require earthwork and
the alteration of a small portion of the landseape in these locations. The
MALSR will be relocated 500 feet southeast of its present location. Land use
and westbound traffic along Colorado Highway 128 and West 120th Avenue will
experience the greatest visual impact from future airport improvements and

modifications.
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The Jefferson County Airport has and should continue to impose a minimum
amount of visual effects on surrounding lands. The overall profile is low and
partially obscured by topography. Vertical elements are for functional rather
than aesthetic purposes and restricted in height, bulk and location, so as to
facilitate aviation. The most noticeable future visual effects will come from
increased aviation activity and the MALSR. Aircraft will continue to draw
attention to the site during day and night flight operations. The MALSR is
visible from substantial distances because of its bright lights, the light
sequence and the topography the light structures follow. Its relocation further

to the southeast will put it closer to U.S. Highway 36.

C. Relocation of Persons

The 20 year development program proposed for the Jefferson County Airport
does not require the relocation of any residential or business property, with
one possible exception. Construction of a 500 foot extension to Runway 29R
would extend the runway clear zone 500 feet further to the southeast. The
extreme northeasterly corner, at the outer edge of the clear zone, partially
ineludes a residence at the end of West 111th Avenue. The actual location of
this house, and its proximity to the clear zone boundary, would require field
survey confirmation in the event an easement providing for clear zone

protection was acquired.

Should this or other property be acquired as a result of future airport projects,
all federal, state and local laws pertaining to uniform relocation assistance and
real property acquisition would be complied with. Airport development would
adhere to the Uniform Relocation Assistance and Real Property Acquisition
Policies Act of 1970. This act is."designed to establish a unifcrm policy for
the fair and equitable treatment of persons who are displaced, or have their
property taken for federal and federally assisted programs." The exact number
of persons requiring assistance would be determined at the time when purchase
is imminent so that costs could be accurately established. Jefferson County
has a housing authority and staff, appropriately constituted along federal
guidelines and applicable state laws, which could provide relocation assistance
if it should become necessary.
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D. Noise

Noise, in varying degrees, has always been a part of our environment. Over
the years, human adaptability to sounds has been evident. However, increased
urbanization has indirectly changed the intensity and duration of these sounds
to the point that fluctuations in the noise level has become an annoyance to
many. Since the advent of jet aireraft, airport noise has become the focus of

public concern and controversy with regard to the environment.

The basic measure of noise is the sound pressure level whieh is recorded in
decibels. When considering the impact of noise on communities, equal levels
of sound pressure can be measured for both high and low frequency sounds.
Generally, people are less sensitive to sounds of low frequency than they are to
high frequencies. An example of this might be the difference between the
rumble of automobile traffic on a nearby highway, and the high pitched whine
of jet aircraft passing overhead. Sound pressure fluctuates considerably
between high and low frequencies, at any location, over a period of time.
Therefore, a method of weighting the overall spectrum of sounds was devel-
oped to simulate the response of the human ear. In terms of measuring noise,
a series of electrical filters are included in the metering equipment to
compensate for human perception, resulting in a single number value for "A"-
weighted sound level in decibels. The "A" level is the most universally used
scale for measuring community noise, and for establishing noise ordinances. In
addition to changes in sound frequencies with time, the presence of various
noises are not constant. Particularly in the case of aircraft activity, noise is
constantly movinz. Consequently, an instantaneous measurement of the noise
emitted by an aireraft passing overhead does not accurately depict the noise
exposure over a given period of time. Therefore a statistical approach termed
the Equivalent Sound Level (Leq) was formulated to describe the equivalent
(steady-state) noise level, which, over a specific period of time, would have

the same net effects as the time varying level.
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Several different methods have been developed to analyze the impact of air-
craft noise on communities. For purposes of this study, the FAA approved
Integrated Noise Model was used to delinecate the affected area and noise
intensity. This model, designed for computer application, generates what is
known as Day/Night Level (Ldn) noise contours. Ldn is the standard recog-
nized by the Environmental Protection Agency (EPA) and is presently being
used in their analysis of noise exposure around the Jefferson County Airport.
The Ldn contours included in this report are derived from the basic Leq by
mathematieally applying a ten decibel weighting to nighttime aircraft noise
levels, as noise occurring at night is considered to be more objectionable than

daytime noise.

The two other methods most commonly used to assess noise exposure are the
Composite Noise Rating (CNR) and the Noise Exposure Forecast (NEF). Both
of these methods correlate well (within a tolerance of +3 dB) with the analysis
used. However, different numeric values are employed to define the limits of
the impacted areas. For approximate comparison purposes, the Ldn contours

can easily be converted to either CNR's or NET's by the following equation.
Ldn = NEF + 35 = CNR - 35

In order to evaluate the acceptability of noise impacts on areas of noise sen-
sitivity, the following table illustrates the relationship between Ldn contours

and the expected community response to these noise zones.

Day/Night Description of
Level {Ldn) Zone Expected Response
Less than 65 A | Essentially no public complaints should be expected.

However, the noise may interfere occasionally with
certain resident activities.

65 to 75 B | Non-compatible uses might result in vigorous ecitizen
complaints including possible group action.

Greater than 75| C |Individual reactions from non-compatible uses would
likely include repeated, vigorous complaints. Concerted
group action is also likely.
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It is important to note that these expected public responses were derived from
studies of residential areas around airports. Other especially noise sensitive
uses such as churches, schools, hospitals ete. can be expected to respond in a

similar fashion.

As discussed later in this section, business jet activity constitutes the major
noise impact generating use of the airport. It is expected that future federal
regulations will require reduction in the noise emitted by these types of
aircraft. For future years the potential effect of these regulations was
analyzed. The resulting contours were confined entirely to the airport pro-
perty itself. In order to present a worst case approach to future noise expo-
sure, the contours displayed and discussed herein reflect no potential reduction

to future noise exposure.

The fleet mix used in calculating the exposure areas is included in the Clima-
tology and Air Quality section of this report. Based on the existing and fore-
casted fleet mix, runway utilization, flight patterns and development, the Ldn

contours were calculated and are discussed by year below.

1978 Noise Contours (Exhibit 1II)

Under existing conditions, approximately 456 acres are exposed to Zone B
(greater than 65 Ldn and less than 75 Ldn) noise. An estimated 24 acres are
outside of the existing airport property. These impacted areas are either put
to agricultural or open space uses and are considered to be compatible with
aireraft activity. Present activity levels are low enough that no 75 Ldn

contour was generated by the program.

1988 Noise Contours (Exhibit IV)

Federal Regulations Part 36, requiring the reduction of business jet noise, are
expected to be in effect prior to 1988. The effects of this reduction on the
impacted area were compared with potential impacts based on continued usage

of existing aircraft engines. This comparison resulted in a considerable
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improvement over both existing and future areas of exposure. The exposed
area, with no reduction increased from the present 456 acres to approximately
710 acres. Of 698 acres exposed to Zone B noise, 121 acres east and 18 acres
west lie outside the airport boundaries. Twelve acres in Zone C are concen-
trated at the east end of the main runway. On the other hand, if the noise
regulations were enforced, the impacted area would reduce from the 456 acres

to 88 acres, all within airport property. At any rate, no incompatible uses

exist or are planned within the exposed areas.

1998 Noise Contours (Exhibit V)

The 20 year analysis addressed the same alternatives included in 1988. At that
time, the main runway would be extended 500 feet to the east and 1,500 feet
to the west, and a new parallel runway (60 feet x 4,500 feet) would be
constructed 1,500 feet southwest of the existing runways. These improve-
ments are not expected to change the types of aireraft the airport will handle.
Rather, they are intended to provide improved safety and increased airfield

capacity for present users.

If no reduction in aircraft noise is realized the impacted area will increase.
Approximately 1,070 acres would experience Zone B noise and 180 acres would
be within Zone C. An estimated 35 residents living east of the airport might
be exposed to between 65 and 75 Ldn. It is highly unlikely that requirements
to meet or exceed standards set out in Part 36 will not be enforced. Accord-
ingly, assuming all aireraft in service in 20 years have met these requirements,
and activity increases as forecast, only 106 acres of existing airport property
will be impacted. Since the impacted area already involves airport property,

compatibility obviously exists between this land and future aviation activity.
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In Broomfield there are a number of public lands and facilities underneath the
airport imaginary surfaces, but none are within the approach surface to
Runway 20. The airport causes some disturbance to residents of Broomfield,
but these effects are likely to occur intermittently on public lands and
recreation areas in that community. Disruptions have not been continuous,
however, as evidenced by the lack of sustained complaints from the

community.

Continued compatibility between the airport and the surrounding community
can be expected from a noise standpoint, as long as appropriate precautions
are taken to limit development in the approach areas, particularly to the east.
This analysis should not be misconstrued as representing an absolute
delineation of anticipated responses. Rather, the contours depict a general-
ized area of exposure, and people residing just outside of a contour may react

in much the same way as those within it.

E. Zoning and Land Use Compatibility

Land use in the immediate vicinity of the airport consists of some aviation-
related industries to the north, and a telephone microwave relay station and
towers at the northeast corner of the airport area, on privately owned land.
U.S. Highway 36, at the northeast corner of the airport, separates the site
from the major developed portions of the City of Broomfield. To the east, the
airport is bordered by Colorado Highway 121. West 108th Avenue lies
approximately one-half mile to the south. Just across Colorado Highway 121
to the east is a public transit park-and-ride Iot, the only developed use on this
side of the road. Beyond these roads, the land is used for housing in a rural
development pattern to the east in the county, and for conventional single
family subdivisions to the southeast in Westminster. Undeveloped land and
agricultural uses abutt the airport to the south and west, except for the U.S.

Energy Research and Development Administration's Rocky Flats Plant, which
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has some development on a four square mile site, approximately two miles
west. Land use encroachment into this rural area for residential subdivisions
continues to oceur from the south and east. Homes have been built approxi-
mately one-quarter mile from the airport in the area just beyond West 108th
Avenue. A more rural residential development on small acreages has occurred
in a scattered pattern to the east, south and southeast of the airport with
Planned Unit Developments to the south and east. Development in the general
vieinity of the airport has been slow, with the exception of the residential
areas to the south in the City of Westminster, and in the City of Broomfield

across U.S. Highway 36.

Broomfield, Westminster, and Boulder and Jefferson Counties, have planning
commissions and administrative staffs, responsible for long-range planning and
zoning for future development in their jurisdictions. All four jurisdictions have
zoning controls around the airport. Jefferson County's zoning of most of the
site is industrial, although some of the airport site is also in an agricultural
district. These two zones, the latter of which permits one single family
residence for each ten acres, are the two most prevalent county zone districts
in this general vicinity of the county. There is one residentially zoned area of
20 acres approximately 4,100 feet from the end of Runway 29R, along West
108th Avenue, as shown on the Land Use Plan (Exhibit VI). Two larger resi-
dentially zoned areas lie further south and east in the vicinity of Colorado
Highway 121. All of these residential areas are partially developed with
housing, and the agricultural zones to the southeast are used for rural
residential purposes. Land to the southwest and west are undeveloped, except
for housing in a county zoned residential ar'éa which lies 6,000 feet from the

end of Runway 2.

In Boulder county, the land is nearly all zoned agricultural except for a one-
half mile wide strip along the north of the airport, which is zoned industrial,
and a small economic development district approximately one mile northwest.
All of these areas are mostly vacant except for some industrial use just to the

north of the airport. There is no housing in this portion of the county.
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The area of greatest land use intensity is in Westminster to the south where, in
lieu of more traditional zoning districts, a Planned Unit Development classi-
fication has been assigned to nearby areas. This zone requires use and site
plan approval before development can take place. Where construction has
occurred, the land has been developed with detached single family houses.
There are presently over 800 platted lots to the south, beginning at a distance
of approximately one-half mile south of the airport property. The only parcel
of land annexed and zoned in Broomfield on the west side of U.S. Highway 35 is
for business use. Development consists of a telephone microwave relay station
and a single family residence, and most of this area (approximately 22 acres) is
presently undeveloped. Across the highway at a distance beginning approxi-
mately three—quarters of a mile, the land in Broomfield closest to the airport
is zoned for business and industrial uses and is substantially developed for

these purposes.

In addition to these local plans and zoning controls, the four jurisdictions have
adopted other land use regulations such as subdivision procedures and other
special controls. A limited number of avigation easements have been recorded

in connection with some past housing developments.

The FAA Airport-Land Use Compatibility Planning (December 30, 1877, AC
150/5050-6) recognizes the potential conflict "...between two important char-
acteristies of urban economics - the need for airports which meet transporta-
tion needs and the continuing demand for urban expansion."” The basic respon-
sibility for compatibility planning lies with the airport sponsor and with local
governments exercising land use control over the areas affected by the airport.
According to the FAA, this responsibility of the airport sponsor is articulated
in the DOT Aviation Noise Abatement Policy as well as in the Airport and
Airway Development Act of 1970, as amended. These require that sponsors
receiving Federal airport development assistance must assure that "appro-

priate action, including the adoption of zoning laws, has been or will be taken,
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to the extent reasonable, to restrict the use of land adjacent to or in the
immediate vieinity of the airport, to activities and purposes compatible with
normal airport operations, including landing and takeoff of aircraft.” Jeffer-
son County has assured the FAA that the appropriate measures would be taken
to insure land use compatibility between the airport and surrounding lands
within Jefferson county (see the land use letter in APPENDIX B). Cooperative
and constructive efforts are also required of airport users, the FAA and

interested or affected citizens.

The Master Plan includes the description of an Airport Influence Area dis-
played in Exhibit VI. The area includes noise exposure contours, representative
flight patterns, Part 77 control surfaces and primary approach—departure
zones. The purpose of the Airport Influence Area designation is to provide
additional means to protect both the airport and growing nearby communities
from unnecessary conflicts. As is often the case, compatibility cannot be
achieved without extensive land acquisition. Although desirable, this is not
practical due to associated costs. Therefore, the airport management, and
Authority, together with local land use planners and the FAA, have determined
recommended uses, which will proteet the public investment in airport facili-
ties, while at the same time allow orderly community growth. The Primary
Approach-Departure Zones should be free of noise sensitive uses such as
homes, schools, hospitals, churches, cultural centers and places of public
assembly. Recommended uses include agriculture and open space, followed
after special review by industrial, commercial and some planned unit
developments (PUD). These preferred uses become increasingly important
within noise exposure contours. The remainder of the influence area should be
planned for periodic noise influence inecluding the specification of noise
attenuation building codes for noise sensitive developments. Throughout the
entire influence area, avigation easements should be required as a condition of
future subdivision approvals, with efforts undertaken to obtain similar

f
easements for the balance of the area where practical.
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F. Regional Planning

The Denver Regional Council of Governments (DRCOG) is designated as the
Metropolitan Planning Organization for the Denver metropolitan area. As
sueh, it is responsible for the decisions and has accountability for land use and
transportation plans in this region. In 1973, DRCOG adopted a regional land
use plan which presented a land use concept for the year 2000 at a population
level of 2,350,000 people. This plan recognized the Jefferson County Airport
as an expanded transportation facility with low density urbenization to the
west, south and in the Broomfield area. The balance of the airport vicinity to
the north and northwest was recommended to remain in a natural open or low

density non-urban condition through the turn of the century.

A draft Regional Growth and Development Plan for the Denver metropolitan
area was issued by DRCOG in July, 1977. It has been reviewed by affected
counties, communities and citizens in this region. This plan, adopted by
DRCOG on June 1, 1978, will revise and update the earlier growth guide.
While not specifically mentioning aviation in these policies, the draft regional
development plan suggests that the Jefferson County Airport and areas to the
north, east and south should be in the region's urban service area and allocated
future growth and related development. The amount and extent of specific
development is left to the judgment of the local governments, who will be
providing the necessary urban services to accommodate future land use. It is
recommended that throughout the area to the west of the airport, land remain
non-urban, and that urban uses be discouraged so that forests and agriculture
can prevail. The airport is generally in econformance with both the adopted and
proposed regional growth plans prepared by DRCOG, and present type and
intensity of development in the airport vieinity is likely to continue in the

future.

Local planning in the vicinity of the Jefferson County Airport is conducted by
the cities of Broomfield and Westminster, and by Jefferson and Boulder Coun-
ties, and covers all municipal and unincorporated areas in this locale. The gov-
ernmental jurisdictions have administrative planning staffs, appointed eitizen

planning commisisons, and elected city councils or county commissioners.
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In 1973, the communities of Broomfield and Westminster both adopted compre-
hensive plans which set out their service area, and land use recommendations
within and surrounding the airport. In both plans, the airport and lands to the
east and west are recommended for industrial use. The Broomfield plan
includes further industrial development to the northeast within its service
area. Westminster's plan indicates residential use south of Walnut Creek, and
to the south of Simms Street and the continued alignment of West 112th
Avenue, all to be developed at less than five dwelling units per acre. Since the
adoption of the plan, Westminster has reduced the size of its service area
because of water limitations, and local officials indicate that city service

north of West 108th Avenue would be unlikely in the near- or long-term future.

Both Jefferson and Boulder Counties, in whose jurisdiction the airport lies, are
in various stages of preparing long-range land use plans for the airport area.
Airport officials have worked closely with Boulder County in formulating their
plan, which is close to being completed. It is expected that land use to the
north of the airport in Boulder County will be recommended for continued
agricultural use, with special protective measures taken in the airport clear
zones and approach surfaces. Work on the Jefferson County plan is just
beginning. In the interim, an adopted 1971 plan with land use recommenda-
tions which nearly duplicate the Westminster plan serves as the growth guide

for the airport vicinity area.

During the course of the Airport Master Plan study, several meetings were
held with the Planning Departments for Jefferson and Boulder Counties and
the Cities of Broomfield and Westminster, in an effort to establish a coopera-
tive and compatible approach to handling land use in the vieinity of the air-
port. To aid in this process, an Airport Influence Area was established, using
the Colorado Land Use Commission's guidelines for recommended land use
around airports. The influence area is generally a rectangular area, extending
approximately two miles off both ends of the main runway, and one mile off
both ends of the crosswind. This area roughly encompasses 5,000 acres of

mixed agricultural, residential, commercial and industrial uses. Each of the
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previously mentioned planning departments is in the process of updating its
Comprehensive Plan. It is expected that through continued coordination
among these entities, a compatible surrounding environment will be assured for
the airport. The Airport Master Plan includes a Land Use Plan which
incorporates the airport, its influence area, primary approach-departure zones,
ete., with current zoning and existing land use plans of the surrounding area

(see Exhibit VI).

DRCOG prepared the Denver Regional Airport System Plan in April, 1974.
This study resulted in recommendations for the development of a system of
airports to serve the Denver metropolitan area through the year 2000. The
plan was designed to interface with the Colorado Airport System Plan, which
had been completed the previous year. The state plan had omitted the Denver
metropolitan area from most technical analysis and recommendations of needs.
Accordingly, the DRCOG Airport System Plan, as it is adopted, serves as the

aviation plan for both the region and the state.

According to the DRCOG Airport System Plan, based general aviation aircraft
are expected to increase by nearly 500 percent from 1972 to the year 2000,
and to total 5,800 aircraft at that time. Operations are expected to reach a
level of 4.35 million in that year. General aviation is expected to be the

fastest growing segment of aviation activity in the region.

Should Jefferson County Airport maintain its relative share of the region based
aireraft, i.e., approximately 22.5 percent in 1972, in the year 2000 there would
be a demand for approximately 1,300 aircraft parking spaces at Jefferson
County Airport. In the DRCOG Airport System Plan general aviation is
projected to increase by 665 percent between 1970 and 2000. The Jefferson
County Airport proportionate share of this activity would be over 1.2 million
operations in the year 2000. Stapleton International Airport, the region's only
air carrier airport, and the eighth busiest in the nation, has had to curtail its

general aviation activity in the face of further air carrier demands. This
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requires that reliever airports absorb increased general aviation demands. The
Jefferson County Airport Master Plan and proposed development schedule is in
keeping with the federal, state and regional plans and serves to implement

these adopted studies.

Other planning activities, having an influence on the airport vicinity, include
the efforts of various agencies to provide community facilities and services

such as utilities.

The Standley Lake Water and Sanitation Distriet is the principal source of
sewer service in Westminster and in the areas around the airport, although the
airport presently uses septic tank systems. The City of Westminster owns all
of the assets and liabilities of the Standley District and plans for and operates
its facilities. Sewage is treated at the Big Dry Creek treatment plant at 128th
and Huron Streets. Westminster and the City of Broomfield are currently
negotiating a eontract for the future expansion and joint use of this faecility, to

be completed in 1981.

Westminster also operates the Standley Lake Water supply system. The airport
cannot be served by this system due to low water pressure, and because it is
outside the distriet. The source of present water supply at the airport is from
the City of Broomfield, which owns the three storage tanks west of Runway
11R/29L and has a 20 inch transmission line crossing underneath the airport.
Airport and Broomfield authorities have had ongoing discussions about future
water service planning, since the initial agreement between these two
governmental bodies established contractual limitations on water taps. The
airport authority has also undertaken an independent analysis of the feasibility
of developing its own deep ground water well system as an alternative to

Broomfield city service.

Planning and development of other utilities, specifically gas, telephone and
electricity, are carried out by privately owned public utilities which operate
throughout this general area. There are a variety of trunk service transmission
lines owned by these companies which cross the airport site. These lines are

buried underground and do not conflict with aviation activity at the airport.
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G. Ground Access

Access to the Jefferson County Airport is provided by two roads entering the
airport from Colorado Highway 121 to the east and West 120th Avenue to the
north. The eastern access, Jeffco Airport Avenue, is the main entrance road
and is designed for expansion to four lanes. With acceleration/deceleration
lanes already provided on Colorado Highway 121, this road is expected to
satisfy the demand anticipated during the study period. The second road,
Jellison Avenue, is proposed to be relocated to allow further development of
tiedown apron, auto parking and FBO operating areas as displayed in Exhibit 1.
To provide maximum flexibility for this secondary airport access, the relo-
cated roadway should be designed for potential widening, up to four lanes, as

demand requires.

West 120th Avenue extends from Colorado Highway 128 and provides vicinity
access to Jellison Avenue. Growth in the area immediately north of the air-
port, and airport traffic may require future improvement to this road.
Improvements could include possible shoulder and/or pavement widening and
reconstruction of the intersection with Colorado Highway 128. However,
improvements are expected to be staged along West 120th Avenue, and
therefore should not conflict with airport growth, as this road is also the

responsibility of Jefferson County.

The only significant effeet airport development should have on the adjacent
road system involves the realignment of approximately 8,500 feet of Colorado
Highway 128. The purpose of this realignment is to permit extensions of both
Runway 11L and 11R, and the development of a third parallel runway as shown
on Exhibit I. The State Highway Department Distriect Engineering Office has
accepted the concept of this proposed realignment. However, specific line-of-
site, grade, drainage, and slope stabilization design requirements will have to
be satisfied prior to final State approvel. In addition, the number of airport
related intersections will likely be limited along this highway. Realignment is

also proposed for Simms Street along the present west border of the airport.
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This is currently a dirt road used primarily by local traffic. A curved realign-
ment would be necessary for the same airport purposes cited in the case of
Colorado Highway 128. However, the County already owns all of the affected
land so that significant impacts are not anticipated. As in the case with any
new roadway, design must include adequate slope stabilization and drainage

details to prevent subsequent environmental impacts.
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V. AIRPORT DEVELOPMENT ALTERNATIVES

There are numerous alternatives which might be applicable in considering
development for the Jefferson County Airport. The alternatives which have
been chosen here attempt to provide the clearest differences among
approaches to future aviation in this area and allow for interpretations within

the choices.

A. Do Nothing

The alternative of doing nothing makes the choice of abandoning all improve-
ment projects set out in the 20 year phased development schedule. This results
in a savings of cost and material and in generally maintaining the ambient

environmental conditions of the airport area with certain exceptions.

Selection of the do nothing alternative eventually results in the deterioration
and ultimate obsolescence of the airport. The runway extensions proposed are
intended to meet the increased frequency of types of aireraft requiring longer
runways. Without the parallel and connecting taxiways as proposed, the high
forecast for general aviation operations will exceed airport capacity in the 5-
10 year time frame, while the medium and low forecasts exceed capacity in
the 10-20 year phase. Beyond these times, there will be an overall decrease in

the safety and desirability of this faecility.

Prior to, or at such time as the airport capacity were to be exceeded, there
would be shifting demands to meet aviation needs at other airports in this
region. Obtaining service from other airports is discussed in the next alterna-
tive. By doing nothing at the Jefferson County Airport, there will be increased
time and traffic delays for aircraft and surface transportation. These delays

will cause safety to diminish, as more congestion provides the opportunities for



more accidents. The activities of various federal agencies and private business
which have located here, placing reliance on the airport to meet their missions
and requirements, will also suffer. Limitations imposed on aircraft operating
efficiency due to inadequate runway lengths, continued deterioration of paved
surfaces, and eventual airfield obsolescence, are some of the examples of the

consequences of this alternative.

Natural environmental considerations would be less affected by this choice
although there would be some consequences. There would be no removal of
vegetation and less loss of some small areas of potential wildlife habitat. Air
pollution and energy consumption would increase as aircraft and automobile
delays increased. Water quality could diminish as snow and rain continue to
further deteriorate runways and aprons in need of surfacing. Noise and
lighting would increase disproportionately to the number of aircraft opera-

tions, as delays require additional staging time.

B. Service from Another Airport

This alternative is difficult to accomplish, for the reason that other general
aviation airports in this region are also experiencing similar demands, which
are causing them to increase their facilities to meet local needs. Increased air
carrier traffic at Stapleton International Airport has required a cut-back of
general aviation activity there. The Arapahoe County Airport, 27 miles
southeast, serves the south sector of the Denver metropolitan area with gen-
eral aviation facilities, and continues to expand to keep pace with locally
generated aviation demands. Boulder Municipal Airport, 11 miles northwest of
Jefferson County, serves the communities in that general ares with limited
facilities, due to the airport's physical limitations for expansion. Columbine
Airport, 12 miles east of Stapleton is privately owned and has minimal

improvements planned.



Each of these airports is well removed from the service area of the Jefferson
County Airport in terms of travel distance. Of the general aviation airports,
the only one where corresponding facilities could be obtained is Arapsahoe
County Airport, which is most distant. Nevertheless, the high forecasts of
future operations at the Jefferson County Airport cannot be met here even
with all of the proposed improvements in place. It is anticipated that service
from another airport will still be required to absorb the unmet demands for
future aviation in Jefferson County. This will further accelerate capacity
problems at the region's other airports and result in a faster absorption and
decline in their facilities than might otherwise be expected. It will also cause
greater inconvenience to aviation users in Jefferson County and its commun-

ities, and require increased automobile travel to reach outlying airports.

C. Use Alternative Sites

This alternative has the greatest possibilities for environmental consequences
as it proposes that projects at the Jefferson County Airport be reloeated to
other potential airport sites in this region. This would result in a shifting of
the adverse environmental and socioeconomic impacts identified for this
airport, to any number of other sites, as these impacts are not unique to this

particular airport.

Jdeffco is exceptionally well located at the fringe of the urbanized area. It is
accessible to large numbers of people, while its activities occur in a partially
rural setting. It would be difficult to locate alternative sites in the
metropolitan areca which would have similar locational benefits, and also have
such outstanding automobile access. New sites might have less visual effects
during day and night operations. It is questionable if these sites could improve
upon the minimal effects this airport causes on its surrounding natural

environment.



The time required to select sites, plan, develop, fund improvements, and open
a new airport, involves years, during which aviation demands must go unmet.
Constructing a new site has a disproportionate cost over that usually required
to bring an existing site up to an acceptable standard for future use,
particularly at a highly active facility such as the Jefferson County Airport.
Even with the improvement of all of the region's general aviation airports, the
Denver Regional Council of Governments' 1974 Airport System Plan documents
the need for four new general aviation airports in the area prior to the turn of

the century.

D. Improve the Present Site

This alternative is the one chosen as the best means of meeting future aviation
demands in Jefferson County and the northwest portion of the Denver
metropolitan area. It accommodates expected aviation levels and implements
federal and regional recommendations for airport system planning in the
Denver metropolitan area. These improvements allow the airport to provide
long-range service at an increased level of capacity, efficiency and safetv.
This alternative also benefits from the capital investment to date in the

facility.

The environmental consequences of selecting this alternative are minimal.
While some adverse effects do occur, they are not unusual for airports in
general or particularly unique to this site. In most respects, this alternative is
the least disruptive to both the environment, and the tenants, agencies and
public, who have come to expect this airport to be developed and maintained

on a quality basis.



VI. MITIGATION

Increased air traffic and proposed airport improvements will have some envi-
ronmental impacts, but the magnitude and extent should be limited to short-
term construction effects and long-term consequences of increased aircraft

operations.

From the standpoint of the natural environment, a properly defined revege-
tation program would prove to be the most effective means to limit impacts.
The Soil Conservation Service can assist the airport in selecting programs that
are suitable and will rapidly cover the Samsil-Shingle soils found in the ares.
These soils are readily adaptable to buffalo grass, blue grama, rabbitbrush,
saltbush, winterfat, skunkbush, yucea, purple thistle, sunflower, butterweed
and coneflower vegetative varieties. The airport has completed a soils engi-
neering analysis which should help alleviate the limitations of this soil type.
Samsil-Shingle soils are not particularly conducive to construction, because of
slow to moderate permeability, moderate to severe erosion hazard, rapid
surface runoff, frost action and varying shrink-swell potential. Use of selected
fill materials, compaction, contouring and revegetation can be used to

minimize engineering problems.

Biologic impacts should be limited to temporary wildlife displacement during
construction, and permanent displacement in developed areas. Due to the
nature of the improvements recommended and the inhabitant wildlife, no signi-
ficant biologic impacts are expected. In a similar sense, construction dust
could cause some preblems, particularly during gusty winter and spring months;
however, watering and use of other dust retardants should minimize this
problem. Aircraft emissions will be reduced by EPA standards, but increased
activity will probably compromise any engine improvements. Since aircraft
and automobile traffic was not found to threaten state or national standards,
dust control appears to be the most important measure neceded. As in the case
of restoring biologic habitat and stabilizing soils, revegetation is the most

effective means to protect the natural environment.
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Portions of the southern land acquisition area are currently in agricultural
production. Lease back arrangements should be pursued in order to continue
these compatible practices and to prevent wind and runoff erosion. Most of
the paved surfaces at the airport drain and are impounded in Little Church
Lake, which has the effect of controlling potential non-point source problems.
Due to the high runoff and erosion characteristic of area soils, it is desirable
to drain future developments in a similar way, allowing impoundment to serve

as a settling basin for suspended solids.

With urban development approaching from the north, east and south, it will be
necessary for local and county jurisdictions to exercise their authority to
protect the Jefferson County investment in the airport, and to prevent future
conflicts between airport activity and new residential developments. The
Master Plan has developed an Influence Area incorporating representative
noise contours, approach-departure corridors and air traffic circulation pat-
terns. This designation should be used as a guide in managing growth and to

avoid a significant environmental hazard.
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VII. OTHER CONSIDERATIONS

A. Short-Term Effects

The short-term environmental effects of the future layout and development of
the Jefferson County Airport are associated mainly with construction projects.
These effects must be weighed against the long-term benefits to be provided
by the additional airport development. These short-term effects include the

following:

Increases in air pollution caused by dust and vehicle emissions from
construction execavations and the movement of equipment and

materials onto and around the site.

- Increases in noise generated by various types of heavy construction

equipment and from aircraft delays.

- Increases in liquid and solid waste generation as a result of work

force increase on the property.

- Delays in air and ground traffic movements because of runway
closures, detours and reroutings, and resurfacing of aircraft and
automobile areas. These delays should not affect traffiec on sur-

rounding roads.
Temporary erosion, scarring of slopes and loss of vegetation in
areas which are excavated or otherwise disturbed to carry out

construction projects.

- Disruptions in water and sewer service as new utility systems are

installed.
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- Increases in economic benefits to workers and suppliers who are

involved in the construction projects.

The acquisition of the house and land northeast of Runway 29R,

including the possible relocation of its occupants.

These short-term effects are acceptable, since they are temporary in nature
and will enhance long-term produectivity of the airport, by inecreasing the
facilities available to general aviation, and by increasing the safety and effi-
ciency of airport operations. These activities will also result in an essentially

open and unobstructed site.

B. Long~Term Effects

Several long-term effects will occur at the Jefferson County Airport and in
this vicinity as a result of carrying out the 20 year phased development
schedule. The extent of these consequences cannot be measured accurately,
but coneclusions can be drawn as to the types of impacts which are likely to

occur. These long-term effects include:

- Implementation of federal and regional airport system plans for the
Denver metropolitan areg, in terms of providing increased operat-

ing capacity and additionel space for based aireraft.

- Increases in air traffic and a degradation of noise and air quality as

a result of additional aviation.

- Losses in vegetation, where impervious surface areas are required
to accomplish particular construction projects, and a resulting loss

or relocation of wildlife which use these areas as habitat.

Increases in surface runoff and storm drainage requirements

because of additional surface areas.
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- Alterations in the land form and visual aspects of the airport due to
airport development and the relocation of lighting and navigational

aids.

- Increases in energy and water consumption, and the need for addi-
tional disposal of liquid and solid wastes generated from increased

airport activity.

- Improvements in the source, reliability and distribution of water

and sewer after the installation of new utility systems.

Improvements in aviation safety and airport protection afforded by
the acquisition of lands at the ends of runways and in the directions

of land use encroachments.

- Stirnulation of the private and public economies through inereased

aviation activity at the airport.

Considering the negative long-term effects in relation to the positive impaets,
there seem to be acceptable tradeoffs concerning short-term uses of the
airport environment versus long-term productivity of this facility. The Master
Plan has determined that the short-term and long-term impacts are generally

consistent with overall community goals.

C. Unavoidable Adverse Environmental Effects

Further development of the Jefferson County Airport will result in some
adverse effects which cannot be avoided. These effects are of both a short-

and long-term duration and include the following.
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Noise and Air Quality: These short-term and long-term changes in ambient

levels result from continued increases in aviation activity, as well as from
construction and surface transportation. While pollution levels are not
expected to exceed state and federal standards, they will have continuing
disruptive and stressful effects on the natural and human environments of this
area. The causes of these effects cannot be adequately curtailed without
changes in the technology of the engines that power aircraft and vehicles

which use the airport.

Wildlife and Waterfowl: Construetion of future development projects will

cause the removal of vegetation, disruptive noises, prolonged development
effects and an inerease in human activity at the airport. These conditions will
result in the loss of carrving capacity and the destruction and redistribution of
some wildlife and waterfowl which presently use the airport as habitat. This
should not affect large numbers or species of wildlife but will have
consequences on the native environment of birds and small mammals in
particular. Undeveloped portions of the airport may allow some more tolerant
species to reenter the site for use as long term habitat after the completion of

construction projects.

Aesthetie and Visual Effects: Further development of the airport will result in

changes to the land use and the relocation of some structures and features.
The most noticeable of these is the medium intensity approach and runway
alignment indicator light system (MALSR) southeast of Runway 29R. These
radiating focused light beams are visible from a great distance, and when the
runway is extended, they will require relocation closer to U.S. Highway 36 and
towards the direction of residential development. This will result in the lights
being seen by greater numbers of people as they descend the hillside on which

the airport is located.

ViI-4



Relocation of Persons: Airport acquisition of the clear zone area for Runway

29R might require the purchase of one residence and the potential relocation
of its residents. The actual requirement for this property will be determined
after surveys are made as to the exact location of the clear zone and its
proximity to this residence. If acquisition becomes necessary, it will result in
the temporary inconvenience of the residents who currently occupy that house.
This inconvenience would be offset by the federally sponsored relocation

assistance available.

D. Irreversible or Irretrievable Environmental Commitments

The Jefferson County Airport will undergo a minimum amount of change as a
result of implementing the Airport Master Plan and, for the most part, this
site is relatively insensitive from the standpoint of its natural and human
environment. Changes and additions which are made in carrying out future
airport development are not irreversible, and the site can be restored to its
current condition if necessary, although considerable cost would be involved.
This includes areas which are surfaced, improved with buildings or otherwise

altered.

The labor and energy resources used in constructing these projects represent
irretrievable commitments which cannot be recovered. Some materials which
are put in combination or otherwise altered to carry out development will be
irreversibly committed to the project. Should residential relocation be
required, displacement would also represent an irreversible commitment to

accomplish airport purposes.
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E.  Section 4 (f) Conflicts

Department of Transportation Order 1050.1B, Section 4 (f) requires "identifi-
cation of and special effort to preserve public parks, recreation areas, wildlife
and waterfowl refuges and historic sites, and areas of natural scenic beauty of
local, state or national significance affected by the proposed action." There
are no conflicts arising between Section 4 (f) requirements and the proposed
airport development, since the lands to be incorporated into the future airport

expansion hold no such environmental or special significance.
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APPENDIX A

Aireraft Engine Emission Factors

Total Annual Aireraft Emissions
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Archaeological Field Survey Report
Soil Conservation Service Letter

Land Use Compatibility Letter

- To be Inserted -
Letters Received and Responses
Documentation of Public Hearing
Public Hearing Comments and Responses

State A-95 Review Comments



ARCHAEOLOGICAL FIELD SURVEY REPORT

cultural resource consuliants inc.

FLOYD PATTERSON
Director

May 3, 1979

Mr. Steven Weiner

Isbill and Associates Inc.
Stapleton Airport

Denver, Colorado 80207

Dear Mr. Weiner:

On April 20, 1979, Cultural Resource Consultants contracted
with Isbill Associates Inc. to perform a cultural resource
-survey of the proposed airport services expansion of the
Jefferson County Airport near the city of Broomfield,
Jefferson County, Colorado.

The purpose of the survey was to insure compliance of the
Project with all applicable state and federal regulations
concerning cultural resources. These include Department
of Transportation ''"Policies & Procedures for considering
Environmental Impact Statements, Chapter III, para. 330;"
as well as 36 CFR 800.

The research design combined a literature search with an
on-site survey by trained archaeologists of all ground
to be affected by the project. All archaeological and
historic sites were to be recorded. Among the sources
consulted were the National Register of historic Places
and the Inventories of Archaeological and Historic Sites

maintained by the State Historic Preservation Officer of
Colorado.

Mr. Ivan Rasmussen, a long-time resident and farmer in the
county with first-hand knowledge of the project area; and
Mathew Den Adel, Isbill and Associates, gave willingly

of their time and provided valuable information.

1450 PENNSYLVANIA, SUITE 200 DENVER, COLORADO 80203 (303) 861-7456
B-1



Mr. Steven Weiner 2 May 3, 1979

The proposed project will accomplish the following:

1) enlarge two existing runways, known as runway 29 and
the touch-and-go runway; 2) create a barrow pit in the
northwest quarter and southwest quarter of the northeast
quarter, Section 3; and 3) create an industrial develop-
ment area and aviation area in Section 5. The entire
survey area shown on this map in included in Sectiomns 3,
4, and 5; Township 2 South; Range 69 West; and Sections
32, 33; Township 1 South; Range 69 West; and includes ca.
900 acres. The on-site investigation was performed on
April 27 and 30, 1979 by Susan Collins, Robert Williams,
and Brad Noisat. Susan Collins, Ph.D. served as Principal
Investigator. Floyd Patterson, Ph.D. served as Project
Administrator.

The project area lies on the easternmost extension of an
un-named mesa which originates at Rocky Flats. Elevation
ranges between 5700 and 5600 feet on the mesa top, and
gently slopes downward as a series of terraces to 5500 feet
at the southern limit of the project area. The climate

is semi-arid, averaging approximately 35.0 cm annual preci-
pitation which falls mainly in the winter and late summer
months. There are no permanent water courses; nor are
there any springs. The surface soils consist of fine loess
forming in Pleistocene gravels, and these gravels are
sufficiently dominant in the soil matrix to discourage
human habitation. Cultivation of the land during the past
50 years has made the area considerably more rocky than

it probably was in the prehistoric period and in early
historic times (1850's). These factors provide a habitat
suitable for shortgrass species and low shrubs. Deer and
antelope, and the predators (mountain lions, coyotes,

fox) which follow them, are known to frequent the project
area, although jackrabbits and cottontails are the more
important, permanent residents of the area.

There are no sites within the project area listed on the
National Register of Historic Places or on the Colorado
Inventories of Historic and Archaeological Sites maintained
by the State Historic Preservation Officer.

The entire area was covered in transects spaced no more
than 30 meters apart,



Mr. Steven Weiner 3 May 3, 1979

Two separate finds were recorded. The first consists

of a bi-facial, bi-convex handstone (79/09/IFl) and a
fragment of a metate (79/09/IF2) located at point A on

the map. The stone from which these tools are made does

not occur locally. There was no indication of any archaeo-
logical site in connection with these artifacts, and

nothing can be said as to their date or cultural affiliation.

The second find was the site of a historic school house
located at point B on the map. According to Mr. Rasmussen,
the school was dismantled and moved to the east out of

the project area.

Based on the above survey, there are no significant
cultural resources within the project area. If in the
course of construction sub-surface cultural deposits are
exposed, work should be halted and the Office of State
Archaeologist, Colorado be informed.

Sincere j}f

lg#g’Pat

terson, Ph.D.
Director
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

P.0. Box 17107, Denver, CO 80217

May 7, 1979

Mr. Steven J. Weiner

Isbill Associates, Inc.
Stapleton International Airport
Denver, CO 80207

Subject: Prime and Unique Farmland Designation
Environmental Impact Assessment Report
Jefferson County Airport Master Plan Study

Dear Mr. Weiner:

In response to your inquiry regarding the designation of lands concerned
with the plan for expansion of the Jefferson County Airport, we have
examined our soil survey data and the enclosed map outlining areas.

Because of climatic conditions,-lack of sufficient moisture and no irriga-
tion, none of these lands are designated as prime or unique. Due to lack
of possible irrigation and to urban development, we do not expect a change
ind °  tion to prime or unmique farmlands.

Thomas W. Priest
State Soll Scientist

Enclosure - Map

B-5
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Mr., Edward G. Tatum, Chief ’
Planning Branch - ARM-610 /
Federal Aviation Administration
10455 East 25th Avenue v

Aurora, Colorado 30010

Subject Jefferson County Airport
Land Use Compatibility
Jdefferson County, Colorado

Dear Mr. Tatum:

Please be advised that Jefferson County, Colorado, will take appropriate
land use measures including, but not limited to, adopting necessary zoning
ordinances to assure compatible land use in the viecinity of the Jefferson
County Airport.

Authority for such zoning is provided under Title 31, Article 23 Colorado
Revised Statutes 1973.

Sincerely,

[t

William Reefe CHair
Jefferson County A" port Authority

J@FF '\GPSOH COUHCV /\ippOl“C TERMINAL BUILDING B-7 / BROOMFIELD, COLORADO 80020 / (303) 466-2314

FAA CONTROL TOWER / ILSON 20R / SURFACED RUNWAYS. 29R-11L (7.500') 29L-11R (4.000") 20R-02L (3,600")



EXHIBITS

I - Airport Layout Plan
II - Airport Layout Plan - Technical Data Sheet
III - 1978 Ldn Noise Contours
IV - 1988 Ldn Noise Contours
V - 1998 Ldn Noise Contours
VI - Land Use Plan
VII - Airport Area Hydrology
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ALL WEATHER-WIND RG

|2 MPH CROSSWIND COVERAGE ON RUNWAY 11/2
|5 MPH CROSSWIND COVERAGE ON RUNWAY 11/3
12 MPH CROSSWIND COVERAGE ON RUNWAY 2/2
15 MPH CROSSWIND COVERAGE ON RUNWAY 2/2
12 MPH CROSSWIND COVERAGE ON ALL RUNWAY
15 MPH CROSSWIND COVERAGE ON ALL RUNWAY|
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LOCATION MAP

A

ISBILL ASSOCIATES INC.

APP.

AIRPORT CONSULTANTS DENVER, COLORADO
DES. NER. JEFFERSON COUNTY
AIRPORT

DR. KAC.

CH. S.JW. AIRPORT LAYOUT PLAN

TECHNICAL DATA

APP H.G.I

DATE 1979 EXHIBIT II
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