


Chapter Vlir
ARTILLERY CONTROL

Control of avalanches by systematic firing of military and
commercial artill *ry has become a standard practice in the United
States and Canada. As eatly as 1945 this method was used by the
Swiss, mostly with the employment of mortars.

In 1946 Monty Atwater, the snow ranger in Little Cottonwood
Canyon, Utah, Jlearned of the use of artillery 1in Europe, and de—
cided to pursue its use here in the United States. He was able to
reach an agreement with the U.S. Army to fire on the slopes over—
hanging the highway and town of Alta. Immediately following sev-—
ere storms he would call upon the Army to assist in shelling po—
tential avalanche areas. Realizing that this was somewhat ineffi—
cient, the next year he arranged to have the gun left up the can-—

yon, leaving only the gun crew to be called out for the drive and

subsequent shooting. By the third year Atwater was doing the
firing. Thus was born Forest Service involvement in artillery
avalanche control. (Cottonwood Canyors Highway Safety Plan,
1979) .

Since that time the Forest Service has focused on artillery
use for public safety by means of a cooperative agreement with the
U.S. Army for procurement of artillery supplies. This has made
these supplies available to permittees of the Forest Service for
controlling avalanches, primarily in ski areas, but also 1in some
locations on highways. In some areas the use of military artil—
lery has become a prerequisite for the safe movement of large num-—
bers of people.

Federal 1law presently dictates that military weapons be fired
by federal employees or state employees who havj a cooperative
agreement with the U.S. Army. Several states, itcluding Alaska,
have pursued agreements on their own to procur = equipment toi
highway control programs. State employees are then allowed to

(H" weapons after intensive tra.aing.



According to the latest information artillery control is now

being used 1in 18 ski areas and 6 state highway departments 1in the

U.S. to provide for safe travel 1in mountainous terrain. Approxi —
mately 13", 300 rounds are fired per year nationwide. This 1is caus—
ing some depletion of surplus reserves; and, in some cases, parts

have had to be reinanufactured in order to use existing hardware
(Anderson, 1975).

In 1975, as a result of an 1investigation Jnto usage and sup-—
ply hj the National Ski Areas Association, Congress made $300,000
avail ble to the Forest Service for purchase of ammunition, guns,
and parts through a revolving account. Thisprepurchase procedure
tied up a considerable number of rounds and all remaining surplus
weaponry deemed suitable for avalanche control. It was found at
the time that breeches and vent rings for 75mm and 105mm recoil-
less rifles were 1in short supply or non-existent. Money was ap-—
propriated from the revolving account for remanufacture of vent
lings and breeches to match the supply of barrels and ammunition.
Users of this supply are expected to pay the fund actual costs of
procurement, thereby insuring a continuing flow of money lor the
purchase of equipment. This system coulo go on for years sc long
as supplies are available (Anderson, 1975).

It is possible that there will be other weapons systems made
available 1in the future. Improved communications between the U.S.
Army s Rock 1Island procurement division, the U.S. Forest Service,
and 1interested state agencies would result in a more comprehensive
view of the artillery hardware available for avalanche control.
Of particular interest to this study would be the possibility of
obtaining a 135mm Howitzer for Gun Position No. 2.

Artillery control has proven itseli to be the most reliable
and cost-effective method of controlling remote slopes. In spite

of this, there are some drawbacks to artillery use. Safety 1is of



primary interest. A single fatal accid” it would, in all probabil—
ity, result in the abatement of all artillery avalanche control.
Recoilless rifles are based wupon the principle of half the
blast propelling the projectile out the front and half the blast
being vented out the back to balance the forces. There 1is a large
area adjacent to the rear of the gun that could cause a fatality
should a round go off while a person 1is exposed. Two close calls

with rounds that overshot their targets and landed near populated

areas have occurred in Wyoming and Utah. Hearing Jlosses occur
regularly to gunners. Handling ammunition has a long-term possi—
bility of accident exposure. Care must be taken and proper proce—

dures set and practiced to avoid a serious accident.

There is not a commercial substitute for military artille*y
that can reliably fire long distances in high winds without visi—
bility. A compressed air cannon called the avalancher has been

developed but 1is severely restricted 1in range and adversely af-—

fected by winds because of its slow, lobbing trajectory. Helicop—
ter bombing 1is limited to clear weather with [little wind - a rare
occurrence 1in coastal Alaska. Military artillery continues to be

the only delivery system of explosives to remote locations that

combines speed, safety, and "ost-effeetiveness.

Weapons Available and Characteristics

Weapons Max imum Range Ireful Life (grounds)
75mm Recoilless 2,r00 yaids 500/breech 2,000/barrel
105mm Recoilless 3,500 yards 500/breech 2,000/barrel
75mm Howitzer 5.000 yards 20,000

105mm Howitzer 8.000 yards 20,000

The above are max imums wused in existing control programs and might

disagree with off icial estimates of maximum range.
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EXPLOSIVES FOR AVALANCHE CONTROL

Inventory of Weapons and Ammunition for Avalanche Control

Vent Vent / Vent Vent Adjusted /
Weapons in Potential Assembly Assembly / Assemblies Assembly Potential/ Rounds in
Storage  x Tube Life * Rounds » Life 5 heeds / in Storage x Life Rounds / __  Storage .
————— TH— " up loin

75 nn
Howltze, 5 20,000 100,000 N/A N/A N/A N/A 100.000 20,800 20.800
75 m
Recoilless
Rifle 31 2,000 62,000 500 124 61 500 30.500 27,500 55,000 = 82.500
105 mi
Recoil less
Rifel 18 2,000 36.000 500 72 28 500 14,000 30,500 35,000 » 65,500

Corrected figure of useable rounds based on available weapons,
available vent assemblies, tube life and available aroiunltlon.

75mi Howl tier - 20,800
75im Recoilless Rifle - 30,500
105ctii Recoilless Rifle - 14.000

Unservlceable Weapons

TWi Howitzer *= 8

75nm Recoil less Rifle 251
10Snw Recoil less Hifle 249

Plans call for re-vamping of unserviceable weapons to replace weapon: that i >comr inoperative due to expiration of lube life
or malfunction after Inventories on this chart are exhausted.

MgureS - U.S. Army and U.S.f.S. 10/79

There are considerable differences in several letters ob—
tained concerning quantities of ammunition. It is entirely pos-—
sible that there 1is considerably more ammunition than 1indicated in
the 1979 report. "his 1is an area where further <communications
with the Army will help to obtain accurate reports. In recent
communications with various people it seems there 1is a good possi—
bility that the amount of 75mm Howitzer ammunition has been under—
stated. A 1975 report showed <considerably fewer 75 howitzer
rounds than the 1979 report. There seems to be an absence of re—
cords reflecting the availability of 105mm Howitzers and ammuni-

tion.
Gunnersl Qualifications and Training
Standards for the training and certification of gunners vary

somewhat according to geographical location. It is not <clear

whether the U.S. Army requires a particular course of training.
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There 1is an excellent publication by Region 6 of the U.S. Forest
Service that can be used as a basis for training which 1is included
in the related letters section of this rep rt, an unpublished col—
lection of information.

There are some guidelines that can be generalized as stan—
dards. All gunners should receive a formal training course (20 to
40 hours) every two yealS and refresher courses should occur every
year (0o hours). There 1is a natural progression of involvement be—
ginning with occasional evposure to artille*y, then assuming the
role of assistant gunner and eventually becoming a gunner. Nor —
mally this process takes two years or more, however, 1if this pro—
gression 1is intensified by virtue of considerable expenditure of
ammunition, this familiarization period could be made shorter.

Of primary importance 1in the use of artillery is the appli—

cation of common sense and caution. These weapons can be ex—
tremely dangerous if used in a casual manner. Diligence, adher—
ence to stri< ; procedure, and alertness in every firing mission

should preclude the possibility of an accident.

Storage, Handling, and Transport

Ail of these operations must be done 1in adherence to federal
and military rules and regulations. It is beyond the scope of
this plan to outline all of these, as manuals are available, but
several aspects of these procedures should be noted.

Storage requirements presently dictate that all recoilless
rifle rounds be stored 1in separate compartments with a minimum of
4-1/2 inches of sand separating each round. In addition, the
walls of the storage ucility must be 12-inch reinforced concrete
or cinder block poured with concrete, the root 12-inch reinforced
concrete, and the door 1/2-inch steel plate with a 2-inch hardwood
backing. Doors must be double 1* ked with safety shields to pro-—

hibit the locks from being cut off with a hack saw.



All handling and transportation should take place at a
distance from public areas with vehicles in good repair and
equipped with explosives waning signs. Care should be taken 1in
handling and transport to avoid sudden stops or jarring of the
ammunition.

Response Time

During critical periods of the wirier avalanche conditions
can develop 1in a very short period of time, particularly with the
advent of wind 1increase. Most active control programs can respond
to changing conditions with control work in an hour or less. At
present, conditions here may not allow for such vrapid response,
but efforts should be made to react this guideline in the future.
There should be no problem with establishing a maximum two-hour
response time for this coming season. Forecasting ahead of the
hazard will be necessary considering this time requirement. A
method of alerting the gun crews to standby status will help re—
duce response time. This might requite some extra funds but will
greatly increase the efficiency of the operation. Another consi—
deration in terms of response time is the fact that 1instability
can rectify itself almost as quickly as it occurs, therefore, tim—
ing of artillery control 1is very important to achieve the test re—

sults possible.

Cont inu ity

Every effort should be made to utilize the same gun crews
year after year. Many hours will be spent by each crew in Ini-
tially Identifying all of the target points from each gun position
and becoming familiar enough with the terrain so that confusion

over targets 1is eliminated. Thorough training 1in artillery pro-
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cedure also takes considerable time. The combination of these
factors makes continuity of the gun crew an important prerequisite

to a smoothly functioning control progranm.

Helicopter Bombing

This method of avalanche control has been successfully wused in
many areas of the country. Since 1975 it has been used occasion—
ally by the DOT/PF to control avalanches on the Seward Highway. It
has been proven to be an accurate and cost-effective method, but
there are certain limitations. Clear and calm weather is an impor—
tant prerequisite. This means that helicopter bombing can be done
only a few times each year. The use of a large helicopter can ex—
tend these weather Jlimitations somewhat. There are considerable
target points on the highway. Because the price of helicopter tinme
is much greater than extra explosives, it could be considered more
ef"ective to carry a large number of bombs on each individual run.
The helicopter bombir.g done during the avalanche <cycle of March,
1979, ~could have wused 1in excess of 100 charges had they been on
board at that time. The number of <charges necessary 1is another
justification for using a large ship such as the Bell 212.

Safety of the crews is a difficult proposition when wusing two
such potentially dangerous elements as helicopters and explosives.
The use of a twin turbine Bell 212 will somewhat reduce the hazard
presented by the helicopter. Adherence to strict procedures in
handling the explosives while airborne will reduce the possibility
of an accident from the powder. Nevertheless, there 1is always the
possibility that the ship could go down with explosives on board,
therefore the powder must always be contained in a wood box, en-—
abling jettisoning the load should a mechanical problem develop.

The design of the avalanche control system 1is such that there
is no necessity for helicopter bombing. This technique can be

valuable at times, but must be used with much discr tion.
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Gun Positions

An inventory of gun positions 1is given below. Positions for
visual fire are not given as they can remain flexible. Some of the
gun positions listed were established 1in years past, and some were
installed this year (fall, 1979) to provide a reasonable degree of
control coverage until the full program comes on line. Related com

ments are provided.

* @§s an existing mount

# is the recommended mounts for this control design

Gun Target Total no. Type Type
Posi tion Po ints of Targets Weapon Mount Milepost Comments
*1A 103-108 9 105RR Fixed 99.2 Avalanche safe,
protect ion
shots to allow
gun crew to 1ID
and 1.
1B 101-116 105RR Mobile 98.15 bow probability
of 1inundation.

«1 102-116 32 105RR Fixed 97.1 Avalanche safe.
*2A All P west 105RR  Mobile 95.7 Protection shots
of 201 for 2B.
2D 201-208 105RR  Fixed 95.3 High probability

of inundation.
"2C 209-219 105RR Fixed 94 .3 Low probability

of inundation.
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Chart (continued)

Gun Target Total no. Type Type

Position Points of Targets Weapon Mount Milepost Comments

H2 201-219 50 75/105 Turntable Bird Avalanche safe
Howitz. Point if located pro-—
perly. Could
combine S.H.A.

Forecast Office.

13 30: -313 26 105RR Fixed 92.74 Low probability
of Inundation
Earthworks de—

fense required.

"3A 305-313,401-404 105RR Fixed 92.05 Low probability
of inundation
High probability
of skipped round

into Girdwood.

#eld 401-409 21 105RR Fixed 90.7 Avalanche safe,
eliminates skip—
ped round poten—

tial.
15 501-510 10 105RR Fixed 44 Avalanche safe.
'6 601-614 14 105RR Fixed 37 Avalanche safe.
701-708 8 105RR Fixed 22.6 Avalanche safe,
long range to
shots 707 and

708.

°*8 801-811 14 105RR Fixed 20.5 Avalanche safe.
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105 mm recoilless rifle

75 mm Howitzer on turn-—
table mount

Ammunition storage for 75
Howitzer

Mt. Alyeska ammunition
storage facility

Detail of ammunition
storage faciii*-"/

105 RR fixed gun mount
Snowshed at Rogers Pass

wi i 105 mm turntable
mount 1in foreground

FIGURE 8-1
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FIGURE 8-3
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FIGURE §-4

FIGURE 8-5
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FIGURE §-6
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PER DAY

VEHICLES

AVERAGE ANNUAL DAILY TRAFFIC
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MONTHLY AVERAGE DAILY TRAFFIC 1976-197/-1978
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HOURLY TRAFFIC COUNT NOV. 1977-MAY 1978 / (Nonthly Totals)
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Appendix 11
HISTORICAL AVALANCHE ACTIVITY ON THE SEWARD HIGHWAY
This record was Jlargely compiled from DOT/PF records. There
are several intermediate years between 1968 and 1979 for which no

avalanche activity reached the higway so these years have been

deleted from the survey.

Slide Path # 68/69 70/71 74/75 75/76 76/77 77/78 78/79 Avg/Yrs

1 2 1 1/4
2 2 4 1/2
3 1 2 2 5712
4 1 1 1 1 173
5 1 4 5712
6 1 1 1/6
7 1 1/4
8 1 1 1/6
9 1 1 1/6
10 2 4 172
11 1 1 2 3 7/12
12 1 2 3 172
13 2 1/3
14 1 4 3 1/1°<1/2
15 2 1 174
16 1 1 2 2 1/2
17 2 2 1/3
18 3 2 5/12
19 1 1 2 2 1/2
20 1 2 1/4
22 1 1 1/6
23 1 1712
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Chart (Continued)
HISTORICAL AVALANCHE ACTIVITY ON THE SEWARD HIGHWAY

Slide Path # 63/69 70/71 74775 75/76 76/7V T77/78 78779 Avy/Yrs

24 1 1 1 1/4
25 1 1 1/6
26 1 | 1 2 5/12
27 1 1 1 1/4
28 1 1/12
41 1 1/12
42 1 1/12
43 1 1/12
45 1 1/12
49 1 1/12
50 1 -/12
51 1 1 J/6
52 1 1 1/6
53 1 1/12
70 1 1/12
73 2 1/6
74 1 1/12
75 I 3 1/3
76 3 1/4
77 3 1/4
78 2 1/6
79 2 1/6
92 1 1/12
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H STORICAL AVALANCHC ACTIVITY ON THE SEWARD HIGHWAY

Slide Path # Years Avg/Yrs
92 Nov. 11, 1976 1/12

93 May 11, 1974, 1978 1/6

94 1974, 1978 1/6

There has been a considerable number of avalanches reported
the last two years, either as the res-.It of wunusually heavy win—
ters or better reporting. While this section does give a good in—
dication of the relative frequency of each path it was not wused

exclusively in establishing a frequency vrating for these loca-—

tions. It is possible that unreported or recorded avalanches did
occur. The overall record spans too short a time to be used reli—
ably in establishing frequency ratings. As a consequence the fre—

quency ratings given in Appendix V are based loosely on historical
information. Primary 1input was provided by field personnel that
have been working with these avalanche paths for a number of

years.



Appendix 111

SUPPLEMENTAL WEATHER INFORMATION

The collection of weather data 1is essential to the formation of
an avalanche hazard forecast. Recording all previous weather and
avalanche occurrence uata will take a considerable amount of time.
This appendix 1is therefore limited to graphing two storm per®ods that
induced large scale avalanching. Good records exist for these per—
iods and were used to compile the graphed data.

For purposes of graphing the information was split into two geo—

graphical sections - north and south of Silvertip Maintenance Sta-—
tion. Seward weather observations were wused for the section south
and Mt. Alyeska tor the northern section. Temperature graphs had to

be adjusted to the wind graph for each location.

These graphs can be reproduced on a daily basis by the forecast-—
ing office for use as an aid to stability evaluations. Operation—
ally, the graph works such that when the wind speed, 1increasing down—
ward, crosses the minimum temperature line a favorable wind speed/
temperature for instability exists. When the precipitation rate
crosses 1into the wind speed it can be presumed that Ileeslope loading
is reaching a critical level.

On the north section graphs i 1is interesting to compare ava-—
lanche activity at Alyeska to the Sewaro Highway. The difference is
largely due to control being done during storms at Alyeska, and after
storms on the highway.

The Alyeska Avalanche Index (AAl) was derived by multiplying the
number of avalanches times a magnitude scale. The magnitude scale
was derived on the basis of Class 12 and #3 avalanche runouts being
on the perimeter of the area, Class 14 avalanches running well into
the area, and Class 1S going completely through the area. Because of
the hazard 1level to people a proportionately higher scale had to be

applied to Class 14 and #9. A value of 6 was applied to Class 14 and
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10 applied to ""lass #5. For a day that had 3 class #3, 1 Class 14,

and 1 Class #5, the magnitude factor would be (3x3)+(1x6)+(1x10)

25 -5 =5 magnitude factor x 5 avalanches =25 AAIl.

4 Class #3 and 1 Class 04 would produce a scale of (4x3)+"tx6)
18 j = 3.6 magnitude factor x 5 avalanches = 18 AAIl.

The final part o. this appendix 1is a collection of 850 mb. wind
flow patterns that produced differential precipitation between Sew-—
ard and Alyeska. More work needs to be done on this phenomenon, how—
ever, it was possible during this report to isolate these <cases to
find if there cas a similarity in flow patterns. Type 1 storms pro-—
duced heavier precipitation in Girdwood, and Type 2 produced heavier
precipitation 1in Seward. These are cert inly limited examples but a

cursory study does show a good correlation in pattern.
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Slide Path
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CHAPTER K0 |.i._:.,
PLANNING COMMISSIONS — STATE AND COUNTY
AREAS AND ACTIVITIES OF STATE INTEREST |ii,I
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Johnson. Pluck. H Urown. DcUcrttd. L. Fowkr. G*rnsey. Jackson. Kkm~ McCormick. Schiclfclm. Stockton. and Strickland

AN ACT

CONCERNING LAND USE. AND PROVIDING FOR IDENTIFICATION, DESIGNATION,
AND ADMINISTRATION OF AREAS AND ACTIVITIES OF STATE INTEREST. AND
ASSIGNING ADDITIONAL DUTIES TO THE COLORADO LAND USE COMMISSION
AND THOE DEPARTMENT OF LOCAL AFFAIRS. AND MAKING APPROPRIATION'S
THEREFOR.

He it emitted by I\e Central Assembly uthe Stale of Colorado:

Section 1. Chapter 106, Colorado Revised Statutes 1963, as amended, is
amended BY TII"; ADDITION OF A NEW ARTICLE to read:

ARTICLE 7
A Areas and Act *itios of Stale Inlcicsl
PART I

GENERAL PROVISIONS

10Ti-7-101. Legislative declaration. (1) In addition 10 the legislative
declaration contained in section 106*4-1 (1), the general assembly further finds
and declares that:

(a) The protection of the utility, value, and future of all lands within the
Mate, including the public domain as well as privately owned land, is a matter |
of thepublic interest;

(b) Adequate information on land use and systematic methods of dcfinitii n, 1> >

classification, and utilization thereof arc either lacking or not readily available
to land use decision makers;

(¢) Itis the intent of the general assembly that land use, land use planning, L
and quality of development arc matters in which the state has responsibility ' \
for the health, welfare, and safety of the people of the state and for the
protection of the environment of the slate.

(?) Itis the purpose of this article that:
(@ The general assembly shall describe areas which may be of state interest

Cai'iail litnrs iiulualt ~ material 1//<w la rtltim/t slalultt, dashes through tennis Oulu ah- th liant i
from tsisling tlaiules ami >,, h material m fhin of at I
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and activities which may be of slate interest and establish criteria Tor the
administration of such areas and activities;

(b) Local governments shall be encouraged to designate areas and activities
of state interest and. after such designation, shall administer such areas and
activities of state interest and promulgate guidelines for the administration
thereof;and

(c) Appropriate slate agencies shall assist local governments to identify,
designate, and adopt guidelines for administration of matters of state interest.

106-7-102.  General definitions. As used in this article, unless the context
otherwise requires:

() "Development™ means any construction or activity which changes the
basic characlc. or the use of the land on which the construction or activity
occurs.

(2 “1Local government™ means a municipality or county.

(3 “<1Local permit authority®” means the governing body of a local
government with which an application for development in an area of state
interest or for conduct of an activity of state interest must be filed or the
designee thereof.

(4) “Matter of state interest” incans an area of state interest or an activity
of state interest or both.

"Municipality” means ahome rule or statutory city, town, or city and
county or a territorial charter city.

(6) “Person”™ means any individual, partnership, corporation, association,
company, or other public or corporate body, including the federal govern*
mcnl. and includes any political subdivision, agency, instrumentality, or
corporation nf the state.

106-7-103. Definitions pertaining to natural hazards. As used in thi>art*cle,
unless the context otherwise requires:

(D "Aspect" means the cardinal direction the land surface faces.character—
ized by north-facing slopes generally having heavier vegetation cover.

(@ "Avalanche" means a mass of snow or ice and other material which
may hccomc incorporated (herein as such mass moves tapidly down a moun —
tain slope.

(3) “Torrosive soil”” means soil which contains soluble salts which may
produce serious detrimental effects in concrete, metal, or other substances
that arc in contact with such soil.

(4) “Debris fan floodplain™ means a floodplain which is located at the
mouth of a mountain valley tributary stream as such stream enters the valley
floor.

(5) “Dry wash channel and dry wash floodplain™ means a small watershed
with a very high percentage of runoff after torrential rainfall.

(6) "Expansive soil and rock™ means soil and rock which contains clay
and which expands to a significant degree upon wetting and shrinks upon
drying.
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(7) "Floodplain®”means an area adjacent to a stream, which area is subject
to flooding as the result of the occurrence of an intermediate regional flood
and which area thus is so adverse to past, current, or foreseeable construction
or land use as to constitute a significant hazard to public health and safety
or to property. The term includes but is not limited to:

(@ Mainstream floodplains;

(b) Dehris-fan floodplains; and
(¢) Dry wash channels and dry wash floodplains.

(8) "Geologic hazard"™ means a geologic phenomenon which is so adverse
to past, current, or foreseeable construction or land use as to constitute a
significant hazard to public health and safety or to property. The term
includes but is not limited to:

(@ Avalanches, landslides, rock falls, mudflows, and unstable or poten—
tially unstable slopes;

(b) Seismic effects;
(c) Radioactivity; and
(d) Ground subsidence.

(©) "Geologic hazard area"™ means an area which contains oi is directly
affected by a geologic hazard.

f10) "Ground subsidence" means a process characterized by tx* downward
displacement of surface material caused by natural phenomena such as
removal of underground fluids, natural conso® “ution, or dissolution of under —
ground minerals or by man-made phenomena such as underground mining.

an "Mainstream floodplain” means an area adjacent to a perennial stream
that is subject to periodic flooding.

(1?) "Mudflow™ means the downward movement of mud in a mountain
watershed because of peculiar chara feristics of cxticmcly high sediment
yield and occasional high runoff.

(13) "Natural hazard" means a geologic hazard, a wildfire hazard, or a
flood.

14 "Natural hazard area"™ means an area containing or directly affected
hy a natural hazard. *

(15) "Radioactivity" means a condition related to various types of radiation
emitted by natural radioactive minerals that occur in natural EDOSItS of rock,
soil, and water.

(16) "Seismic effects"” means direct and indirect effects caused by an
cnithgiink =or an underground nuclear detonation.

(A7) "Siltalion" means a process which results in an excessive rate of
icmovnl of soil and rock materials from one location and iapid deposit thereof
in adjacent areas.

15) "Slope™ means the gradient of the ground surface which is definable
by degree or percent.
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(19) <tnstable O potentially unstable slope" means an area susceptible
to a landslide, a mudflow, a rock fall, or accelerated creep of slope-forming
materials.

(20) "Wildfire behavior”’”means the predictable action of a wildfire under
given conditions of slope, aspect, and weather.

(21) "wildfire hazard" means a wildfire phenomenon which is so adverse
to past, current, or foreseeable construction or land use as to constitute a
significant hazard to public health and safety or to property. The term
includes but is not limited to:

Uy (a) Slope and aspect;
] (b) Wildfire behavior characteristics; and
m 1 (c) Existing vegetation types.

(22) "Wildfire hazard area™ means an area containing or directly affected
- A ill by a wildfire hazard.

2 =t _’ 106-7-104. Definitions pertaining to other areas and activities of state inter—
\ Y\ &V est. As used in this article, unless the context otherwise requires:

() "Airport" means any municipal or county airport or airport under the
jurisdiction of an airport authority. o

(@ "Area around a key facility”means an area immediately and directly
affected by a key facility.

(3 "Arterial highway" means any limitcd-acccss highway which is part
of the fcdcral-aid interstate system or any limitcd-acccss highway constructed
under the supervision of the state department of highways.

(4 "Collector highway" means a major thoroughfare serving as a eoriidor
or link between municipalities, unincorporated population centers or recrea—
tion areas, or industrial centers and constructed under guidelines and stan—

i.Vjrv "F- dards established by, or under the supervision of. the state department of

highways. Collector highway docs not include a city street or local service

N road or a county road designed for local service and constructed under the
e supervision of local government.

. s \I’X 1 . ) .
°1 1 o) Domestic water and sewage treatment system" means a wastewater
L er,\eJ-"1 treatment plant, water treatment plant, or water supply system, as defined
in section 66-38-2 (6), (7), and (8), C-R.S. 1963. and any system of pipes,
structures, and facilities through which wastewater iscollected fur treatment.

[} -

_ -—T'V\}ID.;.t—"f (6) "Historical or archaeological resources of statewide importance"
means resources which have been officially included in the national register
of historic places, designated by statute, or included in an c aablishcd list
of places compiled by the state historical society.

= rX.Tka (@) Key facilities" means:

(@ Airports;
eii.fie (b) Major facilities of a public utility;

i. ‘l[l (©) Interchanges involving arterial highways;

vE.
>
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(d) Rapid or mass transit terminals, stations, and fixed guidcways.
@® "Major facilities of a public utility” means*®
(@ Central office buildings of telephone utiliti

(b) Transmission lines, -ver plants, and substations of electrical utilities;
id

(©) Pipelines and storage areas of utilities providing natural gas or other
--trolcum derivatives.

(9@ "Mass transit" means a coordinated system of transit modes providing
msporlation for use by the general public.

(10) "Mineral™ means an inanimate constituent of the earth, in either
<d. liquid, or gaseous state which, when extracted from the earth, isusable
us natural form or is capable of conversion into usable form as a metal,
metallic compound, a chemical, an energy source, a raw material for manu-
during, or construction r atcrial. This definition doc. not include surface
ground water subject to appropriation f>r domestic, agricultural, or indus-
i purposes, nor docs it include geothermal resources.

(11) "Mineral resource area™ means an area in which minerals are located
sufficient concentration in veins, deposits, bodies, beds, scams, fields,
ols, or otherwise, as to be capable of economic recovery. The term
Judes but is not limited to any arc: in which there has been significant
ning activity in the p.iM. there is significant mining activity in the present,
lining development is planned or in progress, or mineral rights arc held by
meial patent or valid mining claim with the intention of mining.

11?) “Natural resources of statewide importance” is limited lo shorelands
major publicly-owned rescivoirs and significant w ildlife habitats in which
c wildlife species, as identified by the division of wildlife of the department
natural resources, ina proposed area could he endangered.

(13) "New communities” me ms the major icvitali/ntion of existing
unicipalitics or (tie cstablisinnci t of urbanized growth centers in unincor-
erated areas.

(14) "Rapid transit” means the element of a mass transit system involving
mechanical conveyance on an exclusive lane or guidew ay constructed solely
<drat purpose.

106-7-105. Effect of article — public utilities. (I) With regard to public
nifties. nothing in this article shall tic construed as enhancing or diminishing
c power and authority of municipalities, counties, or tire public utilities
einmission. Any order, rule, or directive issued by any governmental agency
isunnt lo this article shah not be inconsistent with oi in contravention of
iy decision, order, or find ng of the public utilities commission with respect

public convenience anu necessity The public utilities commission and
ihlic utilities shall lake into consideration and, when feasible, foster cornpli-
ewe with adopted land u-c master plans of locul governments, regions, and
e state.

(? Nothing in this reticle shall be construed as enhancing nr diminishing
- tights and proccdu.es with tcspccl to the power of a public utility to
quire properly and nghtvof-wuy 1 eminent domain lo serve public need
the most economical and expedient manner.



106-7-106. Effect of article - rights of property owners - water
rights. (1) Nothing in this article shall be construed as:

(@ Enhancing or diminishing the rights of owners of property as provided
by the state constitution or the constitution of the United States;

(b) Modifying or amending existing laws or court decrees with respect
to the determination and administration of water rights.

106-7-107. Effect of article — development.; in areas of state interest and
activities uf state interest meeting certain conditions. (I) This article shall not
apply to any development in an area of state interest or any activity of state
interest which meets any one of the following conditions as of the effective
date of this article:

(@ The development or activity is covered by a current building permit
issued by the appropriate local government ;or

() The development or activity has been approved by the electorate; or
(©) The development or activity is to be on land:

(O Which has been conditionally or finally approved by the appropriate
local government for planned unit development or for a use substantially the
same as planned unit development; or

() Which has been zoned by the appropriate-local government for the
use contemplated by such development or activity; or

(1) With respect to which a development plan has been conditionally
or finally approved by the appropriate governmental authority.

106-7-108. Effect of article - state agency nr commission
responses. (1) Whenever any person desiring to carry out development as
defined in section 106-7-102 (1) is required to obtain a permit, to be issued
by any state agency or commission fur the purpose of authorizing or allowing
such development, pursuant to this or any other statute or regulation promul —
gated thereunder, such agency shall establish a reasonable time period, which
shall not exceed sixty days following receipt of such permit application,
within which such agency must respond in writing to the applicant, granting
or denying said permit or specifying all reasonable additional information
necessary for the agency or commission to respond. If additional information
is required, said agency or commission shall set a reasonable tune period
for response following the receipt of such information.

(@ Whenever a state agency or commission denies a permit the denial (
must specify:

@ The regulations, guidelines, and criteria or standards used in evalu—
ating the application;

h) The reasons for denial and the regulations, guidelines, and criteria or
standards the application fails to satisfy; and

© The action that the applicant would have to take to satisfy the state
agency 3or commission”s permit requirements.

(3 Whenever an application for a p"-mmit as provided under this section
contains a statement describing the proposed nature, uses. auJ activities in
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onccptual terms for the development intended to be accomplished and is
iot accompanied with all additional information, including, without limitation,
nginccring studies, detailed plans and specifications, zoning approval, or
(here a hearing is required by the statutes, regulations, rules, ordinances,
r resolutions thereof prior to the issuance of the requested permit, the
zcney or commission shall, within the time provided in this section for
espouse, indicate its acceptance or denial of the permit on the basis of the
onccpt expressed in the statement of the proposed uses and activities con-
ained in the application. Such conceptual approval shall he made subject
.0 the applicant filing and competing all prerequisite di ailed additional
"formation in accordance with the usual filing requirements of the agency
scommission within a reasonable period of time.

(4 All agencies or commissions authorized or required to issue permits
or development shall adopt rules and regulations, or amend existing rules
nd regulations, so as to require tilat such agency or commission respond
- the time and manner required in this section.

(B) Nothing in this section shall shorten the time allowed for responses
rovidcd by federal statute dealing with, or having a bearing on, the subject
fany such application for permit

(6) The provisions of this section shall not apply to applications approved,
icnicd, or processed by a unit of local government.

PART 2
AREAS AND ACTIVITIES DESCRIBED
CRITERIA FOR ADMINISTRATION

106-7-201. Areas of state interest - as detenu ncd by local

lu-rnments. (1) Subject to the procedures set forth in part 4 of this arti-
:Ic, a local government may designate certain areas of state interest from
unong the following:

(@ Minci. Tresource areas;
Natural ha/./d are; >;

(©) Areas containing, or having a significant impact upon, historical, natu-
il. or archaeological resources of statewide importance; and

(d) Areas around key facilities in which development may have a material
sffect upon the facility or the surrounding community.

106-7-202. Criteria for administration of areas of state interest. (1) (@)
lireral resource area, designated as areas of state interest shall be protected
ml administered in such a manner as to permit the extraction and exploration
4 minerals therefrom, unless extraction and exploration would cause sgpiifi-
ant danger to public health and safety. If the local government having juris*
iction. after weighing sufficient technical or other evidence, finds that the
.onomic value of the minerals present therein is less than the value of
nolhcr existing or requested use, such other use should be given preference;
luwcver. other uses which would not interfere with the extraction and
xploration of minerals may be permitted >n such areas of state interest.

(b) Areas containing only sand, giavcl, quarry aggregate, oi limestone
rsed for construction purposes shall be administered as provided by article
(-of chapter 92, C.R.S. 1%).
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accomplished in a manner which causes the least practicable environmental
disturbance, and surface areas disturbed thereby shall he reclaimed in
accordance with the provisions of article 13 or article 32 of chapter 92. C.R.S.
1963. whichever isapplicable.

@ Unless an activity of state interest has been designated or identified
of, unless it includes part or all of another area of atale interest, an area of
and gas or geothermal resource development shall not be designated as
an area of stale interest unless the state oil and gas conservation commission
identifies such area for designation.

(2 (@ Natural hazard areas «hall be administered as follows:

() Floodplains shall be administered so as to minimize significant hazards
to public health and safely or :o property. The Colorado water conservation
board shall promulgate a model floodplain regulation no later than September
30. 1974. Open space activities such as agriculture, recreation, and mineral
extraction shall he encouraged in the floodplains. Any combination ol these
activities shall he conducted in a mutually compatible manner. Building of
structures in the floodplain shall be designed in terms of the availability of
flood protection devices, proposed intensity of use. effects on the accelera—
tion of floodwaters, potential significant hazards to public health and safety
or to property, and other impact of such development on downstream
communities such as the creation of obstructions during floods. Activities
shall be discouraged which, in time of flooding, would create significant haz—
ards to public health and safety or to property. Shallow wells, solid waste
disposal sites, and septic tanks and sewage disposal systems shall be pro—
tected from inundation by floodwaters. Uillcss an activity of state interest
is to tie conducted therein, an area of corrosive soil, expansive soil and rock,
or siltation shall not be designated as an area of slate interest unless the
Colorado soil conservation board, through the local soil conservation district,
identifies such area for designation.

(1) Wwildfire hazard areas in which residential activity is to take place
shall be administered so as to minimize significant hazards to public health
and safety or to property. The Colorado state forest service shall promulgate
a model wildfire hazard area control regulation no later than September 30.
1974 If development is to take place, roads shall be adequate for service
by fire trucks and other safely equipment. Firebreaks and other means of
reducing conditions conducive to fire shall be required for wildfire hazard
areas inwhich development isauthorized.

(I  In geologic hazard areas all developments shall be engineered and
administered in a manner (hat will minimize significant hazards io public
health and safety or to property due to a geologic hazard. The Colorado
geological surve- shall promulgate a model geologic hazard area control regu—
lation no later than September 30, 1674.

() After promulgation of guidelines for land use in natural hazard areas
by the Colorado water conservation board, the Colorado soil conservation
board through the soil conservation districts, the Colorado state forest
service, and "Sc Colorado geological survey, natural hazard areas shall be
administered by local government in a manner which is consistent with the
guidelines for land use in each of the natural hazard areas.
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(3) Areas containing, or having a significant impact upon, historical, natu-
il. or archaeological resources of statewide impcrtance, as determined by
he state historical society, the department of natural resources, and the
ippropriatc local government, shall be administered by the appropriate state
geney in conjunction with the appropriate local government ina manner that
Ml allow man to function in harmony with, rather than be destructive to,
hose resources. Consideration is to be given to the protection of those areas
exsential for wildlife habitat. Development 1in areas containing historical,
irchacological. or natural resource shall be conducted in a manner which
will minimize damage to those rcso-ir*cs for future use.

(4 The following criteria shall be applicable to areas around key facilities:

(@ If the operation of a key facility may cause a danger to public health
ind safety or to property, as determined by local government, the area
iround the key facility shall be designated and administered so as to minimize
-.rich danger; and

(b) Areas around key facilities shall be developed in a manner that will
discourage traffic congestion, incompatible uses, and expansion of the
demand for government services beyond the reasonable capacity of tire
community or region to provide such services as determined by local govern—
ment. Compatibility with nomnotorized traffic shall be encouraged. A
levclopment that imposes burdens or deprivation on the communities of a
region cannot be justified on the basis of local benefit alone.

(B) In addition to tire criteria described in subsection (4) of this section,
the following criteria shall be applicable to areas around particular key facili-
ics:

(@ Areas around airports shall be administered so as to:

(O] E courage land use patterns for housing and other local government
weds that will separate uncontrollable noise sources from residential and
ilhcr noise-sensitive areas; and

0il A oid danger to public safety and health or to property due to aircraft
crash *s.

(b) Areas around major facilities of a public utility shall be administered
S0 as to:

(D) Minimize disruption of thi service provided by the public utility; and
(I) Preserve desirable existing community patterns.

() Areas around interchanges involving arterial highways shall be admin—
istered so as to.

() Encourage the smooth flow of motnn/cd and nonmotorized traffic;

(Il) Foster the development of such areas in a manner calculated to pre—
serve the smooth flow of such traffic; and

(I1) Preserve desirable existing community patterns.

(d) Areas around rapid or mass transit terminals, stations, or guidcways
shall be developed in conformance with the applicable municipal master plan
adopted pursuant to section 139-59-6, C.R S. 1%3. or any applicable master



plan adopted pursuant to section 106-2-7. If no such master plan has been
adopted, such areas shall be developed in a manner designed to minimize
congestion in the streets; to secure safety from fire, flood waters, and other
dangers; to promote health and general welfare; to provide adequate light
and air; to prevent the overcrowding of land; to avoid undue concentration
of population; to facilitate the adequate provision of transportation, water,
sewerage, schools, parks, and other public requirements. Such development
in such areas shall be made with reasonable consideration, among other
things, as to the character of the area and its peculiar suitability for particular
uses, and with a view to conserving the value of buildings and encouraging
the most appropriate use of land throughout the jurisdiction of the applicable
local government.

106-7-203. Activities of state interest as determined by local
governments. (1) Subject to the procedures set forth in part 4 of this arti—
cle. a local government may designate certain activities of state interest from
among the following.

(@ Site selection and construction of major new domestic water and
sewage treatment systems and major extension of existing domestic water
and sewage treatment systems;

(b) Site selection and development of solid waste disposal sites;
(c) Site selection of airports;

(d) Site selection of rapid or mass transit terminals, stations, and fixed
guidcways;

© Site selection of arterial highways and interchanges and collector
highways;

(0 Site selection and construction of major facilities of a public utility;
(@ Site selection and development of new communities;

(h) Efficient utilization of municipal ind industrial water projects; and
(@@ Conduct of nuclear detonations.

106-7-204. Criteria for administration of activities of state interest. (1)
(@ New domestic water and sewage trcatmc tsystems shall be constructed
in areas which will result in the proper utilization of existing treatment plants
and the orderly development of domestic water and sewage treatment sys—
tems of adjacent communities.

()] Major extensions of domestic water and sewage treatment systems
shall be permitted®"in those areas in which the eanticipated growth and
development that may occm as a result of such extension can be accommo —
dated within the financial and environmental capacity of the nr . to sustain
such growth and development.

(&) Major solid waste disposal sites shall be developed inaccordance with
sound conservation practices and shall emphasize, whcic feasible, the
recycling of waste materials. Consideration shall be given to longevity and
subsequent use of waste disposal sites, soil and wind conditions, the potential
problems of pollution inherent in the proposed site, and the impact on adja—
cent property owners, compared with alternate locations.
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(@ Airports shall he located or expanded ina manner which will minimize
disruption to the environment of existing communities, will minimize the
impact on existing community services, and will complement the economic
and transportation needs of the state and the area.

4 (@ Rapid or mass transit terminals, stations, or guidcways shall be
located in conformance with the applicable municipal master plan adopted
pursuant to section 139-59-6. C.R.S. 1963. or any applicable master plan
adopted pursuant to section 106-2-7. If no such master plan has been adopted,
such areas shall be developed in a manner designed to minimize congestion
in the streets; to secure safety from fire, flood waters, and other dangers;
to promote health and general welfare; to provide adequate light and air; to
prevent the overcrowding of land; to avoid undue concentration of popu—
lation; to facilitate the adequate provision of transportation, water, sewerage,
schools, parks, and other public requirements. Activities shall be conducted
with reasonable consideration, among other things, as to the character ol the
area and its peculiar suitability fir particular uses, and with a view to con—
serving the value of buildings and encouraging the most appropriate use of
land throughout the jurisdiction of the applicable local government.

(b) Proposed locations of rapid or mass transit terminals, stations, and
fixed guidcways which will not require the demolition of residences or busi—
nesses shall be given preferred consideration over competing alternatives.

(© A proposed location of  rapid or mass transit terminal, station, or
fixed guideway that imposes a burden or deprivation on a local government
cannot be justified on the basis of local benefit alone, nor shall a permit
for such a location be denied solely because the location places a burden
or deprivation on one local government.

(5) Arterial highways and interchanges and collector highways shall be
located so that:

(@ Community traffic needs are met;
(b) Dcsiiable commui it) pa terns arc not disrupted; and

(©) Direct conflicts with adopted local government, regional, and state
master plans arc avoided.

(®) Where feasible, major facilities of public utilities shall be located so
as to avoid direct conflict with adopted loc.i. 3mnnenl, regional, and stale
master plans.

(7) Yhen applicable, or as may otherwise be provided b> law. a new
community design shall, at i minimum, provide for transportation, waste
disposal, schools, and other governmental services in a manner that will not
overload facilities of existing communities of (lie region Piiurily shall be
given to the development of total communities which provide for commercial
and industrial activity, as well as residences, and for internal transportation
and circulation patterns.

() Municipal and industrial water projects shall cinphnsl/c the most effi—
cient use of water, including, to the extent permissible under existing law.
the recycling and reuse of water. Urban development population densities,
and site layout and design of storm water and sani"alio" systems shall be
accomplished in a manner mat will prevent the pollution of aquifer recharge
areas.
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(©)) Nuclear detonations -hall he conducted so as to present no nmlon.il
danger to public health and safety. Any danger to property shall not be dis—
proportionate to the benefits lo be derived from a detonation.

PART 3
LEVELS OF GOVERNMENT INVOLVED AND T1IEIR FUNCTIONS

106-7-301. Functions of local government. (1) Pursuant to this article, it
is the function of local government to:

(@) Designate matters of state interest after public hearing, taking into
consideration:

(D The intensity of current and foreseeable development pressures; and

an Applicable guidelines for designation issued by the applicable stale
agencies;

(b) Hold hearings on applications for permits for development in areas
of state interest and for activities of state interest;

©) C mt or deny applications for permits for development inareas of
state interest and for activities of state interest;

(d) Receive recommendations from state agencies and othe- local
governments relating to matters of state interest; "

(e) Send recommendations to othci local governments and the Colorado
land use commission relating lo matters of state interest; and

(P Act. upon request of the Colorado land use commission, withregard
to specific matters of state interest.

106-7-302. Functions of other Mate agencies. (1) Pursuant to this article,
it is the function of other state agencies to;

(@ Send recommendations to local governments and the Colorado land
use commission relating to designation of matters of stale interest on * c basis
of current and developing information; and

(b) Provide technical as«istance to local governments concerning desig—
nation of and guidelines for matters of stale interest.

(2) Primary responsibility for the recommendation and provision of 1 h
nical assistance functions described in subsection (I) of this section is upon:

(@ The Colorado water conservation hoard, acting in cooperation with
the Colorado soil conservation board, with regard to floodplains;

(b) * > Colorado state forest service, with regard to wildfiic hazard
arcus;

(c) The Colorado geological survey, with regard to geologic hazard areas,
geologic reports, and the identification of mineral resource areas;

(d) The Colorado division of mines, with regard to mineral extraction and
the reclamation of land disturbed thereby ;

(&) The Colorado soil conservation board and soil conservation districts,
with regard to resource data inventories, soils, soil suitability, erosion and
sedimentation, floodwatcr problems, and watershed protection; and
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® The division of wildlife of the department of natural resources, with
regard to significant wildlife habitats.

(©) Pursuant to section 106-7-202 (1) (d). the oil and gas conservation
commission of the state of Colorado may identify an area of oil and gas
development for designation by local government as an area of state interest.

PART 4
DESIGNATION OF MATTERS

OF STATE INTEREST — GUIDELINES FOR ADMINISTRATION

106-7-401. Designation of matters of state interest. (I) After public hear—
ing. a local government may designate matters of state interest within its
jurisdiction, taking into consideration:

(@ The intensity of current and foreseeable development pressures; and

(b) Applicable guidelines for designat n issued by the Coloiado land use
commission after recommendation from other state agencies, if appropriate
In adopting such guidelines, the Colorado land use commission shall be
guided by the standards set forth in this article applicable to local govern—
ments.

(@ A designation shall:
(@ Specify the boundaries of the proposed area; and

(b) State reasons why the particulai area or activity is of slate interest,
the dangers that would result from uncontrolled development of any such
area or uncontrolled conduct of such activity, and the advantages of
development of such area or conduct of such activity in a coordinated man —
ner.

106-7-402. Guidelines - regulations. (1) The 1local government shall
develop guidelines for administration of the designated matters of state inter—
est The content of such guidelines shall be such dS to facilitate administration
of mullets of state interest consistent with sections 106-7-202 and 11)6-7-204.

(@ A local government may adopt regulations interpreting ami applying
its adopted guidelines in ielation lo specific developments in arcus of state
interest and to specific activities of state interest.

(3 No provision in this atticlc shull bc constimil as prohibiting a local
government from adopting guidelines or regulations containing requirements
which arc more stringent than the requirements of the crilciiu listed in sec—
tions 106-7-202 ami 106-7-201.

106-7-40.1.  I<iliuii.il and fiu.imial assistance. (I) Appropriate state agen—
cies shall provide technical assistance lo local governments in order lo assist
local governments in designating matters of stale interest and adopting guide—
lines for the administration thereof.

(&) (n) The department of local affairs shall oversee and coordinate the
provision of technical assistance and provide financial assistance as may be
authorized by law.

(b) The department of local affairs shall dctcuuinc whether technical or



financial assistance or both arc to be given to a local government on the
basis of the local government®s:

(@ Showing that current or reasonably foreseeable development pressures
exist within the local government®s jurisdic..on; and

(1) Plan describing the proposed use of technical assistance and expendi—
ture of financial assistance.

106-7-404. Public hearing — designation of an area or activity of state inter—
est and adoption of guidelines by order of local government. (1) The local
government shall hold a public hearing before designating an area or activity
of state interest and adopting guidelines for administration thereof.

(@ (@ Notice, stating the time and place of the hearing and the place
at which materials relating to the matter to be designated and guidelines may
be examined, shall be published once at least thirty and not more than sixty
days before the public hearing in a newspaper of general circulation in the
county. The Iocar government shall send wiitten notice to the Colorado laud
use commission of a public hearing to be held for the purpose of designation
and adoption of guidelines at least thirty days and not more than sixty days
before such hearing.

(b) Any person may request, in writing, that his name and address be
placed on a mailing list to receive notice of all hearings held pursuant to
this section. If the local government decides to maintain such a mailing list,
it shall mail notices to each person paying an annual fee reasonably related
to the cost of production, handling, and mailing such notice. In order to have
his name and address retained on said mailing list, the person shall resubmit
hisname and address and pay such fee before January 31 of each year.

(3) Within thirty days after completion of the public hearing, the local
government, by order, may adopt, auopl with modification, or reject the par-
ticu®ar designation and guidelines; bi tthe local government, inany ease, shall
have the duty to designate any matter which has been finally determined to
be a matter of state interest and adopt guidelines for the administration
thereof.

(4) After a matter of slate interest is designated pursuant to this section,
no person shall engage indevelopment in such area and no such activity shall
be conducted until the designation and guidelines for such area or activity
arc finally determined pursuant to this article.

() Upon adoption by order, all relevant materials relating to the desig—
nation and guidelines shall be forwarded to the Colorado land use commission
for review.

106-7-405. Report of local government®s progress. (1) Not later than one
hundred eighty days after the effective date of this article, each local
government shall report to the Colorado land use commissirn. on a form to
be furnished by the Colorado land use commission, the progress made tuwaid
designation and adoption of guidelines for administration of matters of stale
interest.

(2 Upon the basis of the information contained in such reports and any
information received pursuant to any other relevant provision of this article,
the Colorado land use commission ivay take appropriate action pursuant to
senior) 106 4-J (2) (@)-
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106-7-406. colorado land use commission review of local government <Tiler
containing designation and guidelines. (l) Not later than thirty days after
receipt of a local government order designating a matter of state interest and
adopting guidelines for the administration thereof, the Colorado land use
commission shall review the contents of such dcr on the basis of the rele—
vant provisions of part 2 of this article and shall accept the designation and
guidelines or recommend modification thereof.

(2 If the Colorado land use commission decides that modification of the
designation or guidelines is required, the Colorado land use commission shall,
within said thirty-day period. subrnM to the local government written notifica—
tion of its recommendations and shall specify in writing the modifications
which the Colorado land use commission deems necessary for compliance
with the relevant provisions of part 2 of this article.

(3) Not Ilater than thirty days after receipt of the modifications recom—
mended by the Colorado land use commission, a local government shall:

(@ Modify the original order in a manner consistent with the recom—
mendations of the Colorado laid use commission and resubmit the order to
the Colorado land use commission; or

(b) Notify the Colorado land US€ commission that the Colorado land US€
commission®s recommendations arc rejected.

106-7-407.  Colorado land use commission may initiate identification, desig-
nation, and promulgation of guidelines for matters of stale interest. (I)
(@ The Colorado land use commission may submit a formal request to a
local government la take action with regard to a specific matter which said
commission considers to be of state interest within the local government®s
jurisdiction Such request shall identify the spcciiic matter and shall set forth
the information required in section 106-7-401 (2) (@) and (2 (b) Not later
than thirty days after receipt of such request, the local government shall pub—
lish notice and hold a hearing within srsty days pursuant to the provisions
of section 106-7-404. and issue itsorder thereunder.

(b) After receipt by a local government of a request from the Colorado
land use commission pursuant to paragraph (&) of this subsection (1), no
per suit shall engage indevelopment in the area or conduct the activity specifi
cally described in said request until the local government lus held its hearing
and issued itsorder relating thereto.

(c) |If the local government 3 order fails to designate such matter and
adopt guidelines lltvrcfoi, or. after designation, fails to adopt guidelines
ihcrcfoi pmsuanl to standards set forth in this nttide applicable to local
governments, the Colorado land use commission may seek judicial review
of such order or guidelines by a dial dc novo in the distiict court for the
judicial district in which tin; local government is located. Dining the pendency
of such court proceedlngs, no person shall engage in development in the area
or conduct the activity specifically described mi said request csccpt on such
terms and conditions as authorized by the court



IART 5
PERMITS FOR DEVELOPMENT IN AREAS OF STATE INTEREST
AND FOR CONDUCT OF
ACTIVITIES OF STATE INTEREST

106-7*501. Permit for development in area of state interest or for conduct
of an activity of state Interest required. (1) (@ Any person desiring to
engage in development in an area of state interest or to conduct an activity
of state interest shall file an application for a permit with the local govern—
ment in which such development or activity is to take place. The application
shall be filed on a“"form prescribed by the Colorado land use commission.
A reasonable fee determined by the local government sufficient to cover the
cost of processing the application,, including the cost of holding the necessary
hearings, shall be paid at the time of filing such application.

()] The requirement of paragraph (a) of this subsection (I) that a public
utility obtain a permit shall not be deemed to waive the requirements of arti—
cle 5 of chapter 115, C.R.S. 1963, that a public utility obtain a certificate
of public convenience and necessity.

@ (@ Not Ilater than thirty days after receipt of an application for a
permit, the local government shall publish notice of a hearing on said applica—
tion. Such notice shall be published once in a newspaper of general circu—
lation in the county, not less than thirty nor more than sixty days before
the date set for hearing, and shall be given to the Colorado land use commis —
sion. The Colorado land use commission may give notice to such other per—
sons as itdetermines not later than (vurtccn days before such hearing.

(b) If a person proposes to engage in development in an area of state
interest or for conduct of an activity of state interest not previously desig—
nated and for which guidelines have not been adopted, the local government
may hold one hearing for determination of designation and guidelines and
granting or denying the permit.

(© The local government may maintain a mailing list and send notice of
hearings relating to permits in a manner similar to that described in section
106-7-404 (2 (b)-

(3 The local government may approve an application for a permit to
engage in development in an area of state interest if the proposed develop—
ment complies with the local government 3 guidelines and regulations gov—
erning such area. If the proposed development docs not comply with the
guidelines and regulations, the permit shall be denied.

(4 The local government may approve an application for a permit for
conduct of an activity of state interest if the proposed activity complies with
the local government 3 regulations and guidelines for conduct of such activ—
ity. If the proposed activity docs not comply * ilh the guidelines and regula—
tions. the permit shall be denied.

(5) The local government conducting a hearing pursuant to this section
shall:

(&) Slate, in wiiting, reasons for its decision, and its findings and conclu—
sions; and

(b) Preserve a record of such piocecdings.
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(6) After the effective date of this article, any person desiring to engage
a development in a designated area of state interest or to conduct a desig—
ned activity of state interest who docs not obtain a permit pursuant to this

ction may be enjoined by the Colorado land use commission or the appio-

iate local government from engaging in such development or conducting

ich activity.

106-7-502.  Judicial review. The denial of a permit by a local government

ency shall be subject to judicial review in the district court for the judicial

strict inwhich the major development or activity is to occur.

Section 2. Article 3 of chapter 106, Colorado Revised Statutes 1963. as
itended. isamended NY THE ADDITION 01- A NEW SECTION to read:

106-3-9. Slali-wide program for Identificiition of matters of state interest as
art of local land use planning. (1) The department of local affairs shall
onduct a statewide program encouraging counties and municipalities to prc-
-irc. as a part of the comprehensive plan provided for in section 106-2-5
nd article 59 of chapter 139, C K S. 1963. a complete and detailed identify
ation and designation of all matters of slate interest within each county by
one 30. 1976. The general assembly shall appropriate funds for this purpose
u the department of local affairs for distribution to participating counties,
ach county desiring to participate in the identification and dcsij nation of
natters of state interest program established by this section shall be allocated
m equal amount by the department of local affairs from the funds so appro-
"intcd. to be expended by each COUNtY separatefy or through on organized
loop of counties or counties and municipalities. The department of local
iffairs. in cooperation with applicable state agencies, shall establish reason—
able standards relative to the scope, detail, and accuracy of the program and
<hall insure that all information is comparable for each county Each county
sh.dl. after consultation with the municipality, prepare such identification and
designation for territory located within these municipalities which request
such preparation and in an\" municipality which fails to undertake an identifi—
cation and designation program Each county shall, upon request of the
municipality, assist the municipality in its identification anJ designation pru-
giam.

(@) The general assembly shall appropriate to the department of local
affairs funds to assist counties and municipalities participating in the identifi—
cation and designation of matters of state inteies Tograin. where additional
assistance is deemed by the department of local allan.s lo be ncccssaiy. The
department of local affairs shall also allocate such funds upon request of
any county participating in the identification and designation of mailers of
slate interest program under subsection (1) of this section for implementation
of supplemental planning in that county, or lo any municipality.based upon
priorities established by the department of local affairs and on the need and
capabilities of each county and municipality.

Section 3. IW. 4 3 (2) (@- Colorado Revised Statutes 1963 (1971 Supp ).
isamended to read:

106-4-3. Duties of the commission — temporary emergenry power. (2 (8)
Whenever in the normal course of its duties ns set forth in this article the
Commission determines that there is in piogress or proposed a land develop—
ment ...licit) which constitutes a danger of inepnriible injury. lon, ni damage
of serious and major proportions to the public health, welfare, or safely, the



Tommission shall immcoi itcly give written notice to the hoard ol
commissioners of each comity involved of the pertinent facts and dangers
with respect to such activity. If the saiil hoard of county commissioners docs
not remedy the situation within a reasonable time, the commission may
request the governor to review such facts and dangers with respect to such
activity. If the governor grants such request, such review shall he conducted
by the governor at a meeting with the commission and the boards of county
commissioners of the counties involved. If. after such review, the governor
shall determine that such activity docs constitute such a danger, the governor
may direct the commission to issue its written cease and desist order to the
person in control of such activity. Such order shall require that such person
immediately discontinue such activity. If such activity, notwithstanding such
order, is continued, the commission may apply to any district court of this
state in which such activity is located for a temporary restraining order, pre—
liminary injunction, or permanent injunction, as provided for in the Colorado
rules of civil procedure. Any such action shall be given precedence over all
other matters pending in such district court. The institution of such action
shall confer upon said district eouit exclusive jurisdiction to determine finally
the subject matter thereof. -

Section 4. Article 4 of chapter 106. Colorado Revised Statutes 1%3. as
amended, isamended BY THE ADDITION OF A NEW SECTION to read:

106-4-5. Commission staff to assist counties and municipalities. The
commission, within available appropriations, shaft assign full-time profes—
sional staff members to assist counties and municipalities in the program
established under article 7 of this chapter and to monitor progress in the
same. No later than February 1. 1975. the commission shall issue its report
to the general assembly as to progress being made in such program and shall
include in its report those items required by section 106-4-4 (4) (b) and (4)

©-.

Section 5. App opriallon. (1) There 1is hereby appropriated to the
department of local affairs, out of any moneys in the state treasury not
otherwise appropriated, the sum of two million sevcenly-fil * thousand dollars
($2,075,000), or SO much thereof as may be necessary, to implement the
provisions of section 106*3-9. C.R.S. 1963. which moneys shall become avail—
able upon passage of this act and remain available until June 30, 1975. to
be allocated as follows: Identification and designation of matters of state

interest program one million five hundred seventy-five thousand dollars
($1,575,000): supplemental planning - five hundred thousand dollars
($500,000) .

(&) There is hereby appropriated out of any moneys in the state treasury
not otherwise appropiiatcd. to the Colorado land use commission, for the
fiscal year beginning July 1, 1974, the sum of three hundred thousand dollars
($300,000). or so much thereof as may be necessary, to provide assistance
to counties and muncipalitics pursuant to section 106-4-5. C.R."™ 1963 (10.0
I"TE. five of which shall be full-time professional staff pursuant to said
section 106-4-5).

Section 6. Safely clause. The general assembly hereby finds, determines,
rind declares that this act is necessary for the immediate preservation of the
public peace, health, and safety.

Approved: May 17. 1974 k

N.
«f o
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LEGISLATIVE AFFAIRS AGENCY

MEMORANDUM July 25, 1979

SUBJECT: Appropriation to Department of Public Safety for
state participation in the Alaska Avalanche Warning
System (Work Order 7292)

TO: Representative Mike Miller

FROM: John B. Chenoweth
Legislative Counsel

After speaking with Bob Janes, | am suggesting that the ap—
propriation requested be increased to 3135,000, combining

the requests for FY 80 and 81. Assuming the bills pass
during the 1980 legislative session, the first $53,000 would
be available immediately to meet the state share of costs of
implementation in the 1979 - 1980 season, as the progranm
funding estimate indicates, with the remaining $82,100 avail*
able for payment as the state®s share during the 1930 - 81
season. In subsequent years, this would have the effect of
providing a state appropriation the amount of which 1is known
by participants in the program in advance of the wirter ava—
lanche season. If, by legislative or executive action, the
full amount of the state®s share were not provided, other
federal or local government participants might be able to
compensate.

The fiscal note on this would appear

FY 80 $ 53,000
135,000
FY 81 82,000
FY 82 (based on figures
provided) 112,000
FY 83 (based on figures
provided) 112,000

IT this approach does not comply with your wishes, please
advise me.
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/.laska Avalanche Warning System

Situation: The combination of the permanent ice and snow
fields in the mountain terrains of Alaska with the
associated neavy snow fall during the winter creates a
potential avalanche danger on a year around basis.
Because of these conditions, during the period
1970-78, Alaska has had more fatalities due to snow
avalanches than any of the other eleven Western States
of the United States. Out of 109 deaths, 29 has
occurred in Alaska, or 27% of the total. Colorado is
second with 24 fatalities and Washington third with
21. The number of persons caught in a snow avalanche
in Alaska and survived are unknown. A good estimate
would be over 100 victims since 1970.

In reviewing Art Judson®s (Snow Management Specialist
from the USDA - Forest Service Mountain Snow and
Avalanche Research Center in Fort Collins, Colorado)
report on the Alaska Avalanche situation, there are
500+ structure directly exposed to avalanches with the
City of Juneau posing the greatest potential for
catastrophic avalanching in North America. In
addition there are approximately 180 identified
avalanche paths crossing public highways and railroads
that compose a constant hidden danger to the limited
land transportation corridors in the state. The
public is forced to use these avalanche prime routes
since there arc no alternative safe roads to use.

The report also points out there are thousands of
avalanche paths, both in developed and non developed
recreation ureas, with significant potential for
avalanche fatalities to skiers, snowmobilers, mountain
climbers and hikers in a year round basis.

With a young outdoor minded population in the State, a
prolonged winter condition, and the nucleus of the
population living within minutes of the mountains,

they are constantly using the snow covered mountain
terrain for recreation activities with little or nj
knowledge of how the unseen changing snow pack
structure and what can cauJc an avalanche could turn a
pleasant cutdoor outing into a catastrophic phenomenon
within seconds.



2.

Need:

Alaskans with a desire of rural type of living along
with a desire to obtain a vast view of the country
side are pushing higher into the apline r :aches of the
mountains seeking a place of residency. A high number
of these persons are not aware or concerned of the
lurking snow avalanche danger that may exist high
above them when selecting and constructing their

home. Their interest lies mainly in the unobstructive
view they are seeking. This creates not only an
avalanche hazard situation to the owners but a demand
for public access thus creating more risk exposure in
high prime avalanche country to the public and
work maintenance crews.

Three geogrpahic areas have been identified in Alaska
that have a high snow avalanche danger associated with
a high concentration of outdoor users. They are the
Chugach-Kenai-Talkeetna Mountains, Mt. McKinley and
the Coastal Range of Southeastern Alaska in the
vicinity of Juneau and Sitka. A fourth potential area
has been identified in the Haines-Skagway area. There
are numerous smaller isolated areas where human
activity in relative small.

In the Chugach-Kemi-Talkeetna Mountains the outdoor
visits are increasing tremendour®"/ between population
growth and more people seeking the outdoor experience
with no awareness of the snow hazard situation
involved in mountainous terrain. Housing is expanding
into the avalanche zones of Eagle River Drainage,
Indian Creek and Rainbow Creek and in other areas of
the State which is lacking both municipalities and
Statewide avalanche zoning regulations.

In the Juneau area, Behrends Ave. and the immediate
vicinity poses the greatest risk in North America for
a catastrophic avalanche to happen. Thirty-three
homes, a motel, a high school auditorium and 453 boats
located in the harbor along with the numerous cars
passing by the area arc exposed to a 3,000 foot
vertical avalanche pnth that has a record of causing
se.vere damage to the home in the area. This condition
also exist in several other areas around Juneau which
effects five other homes and several electrical
transmission lines and towers.

More people are seeking the winter outdoor experience
in Juneau with the opening of Eaglecrcst Ski Area in
1975, thus increasing the avalanche risk exposure and
the need for a more intense avalanche awareness
program.



Whereas on Mt. McKinley, the mountain climbers are
knowledgeable on avalanche phenonemon and are aware of
the extreme avalanche danger and adverse weather
elements found on the mountain. What their lacking is
adva ice notice on predicted wealL.ier changes that could
change the climb from a pleasant expedition to a
halooaot within hours. The proposed establishment of
a cummer-winter visitor center in the Petersviile area
on the sour"™ side of McKinley National Monument will
open up a = >le new area of avalanche exposure to the
public.

The Haines-Skagway area which includes Klondike Gold
Rush Historical Park exterds into Canada which
encompasses both the Providence of British Columbia
and Yukon Territory. The Park, because of its
historical volume, has and will attract more people to
hike over the historical trails during the winter time
which are noted for their avalanche hazards. In order
to fully provide an avalanche warning service to this
area, V cher stations will have to be installed in
CanaH- which vjuld involve obtaining an international
agr ement with the Canadians. Once the AAWS becomes
operational, negotations with the Canadian Government
will be made to otain their cooperation on the project.

With the few vital avalanche prone transportation
corridors in Alaska, there exist a potential for all
unaware travelers being caught in a snow slide along
with maintenance crews clearing the blockage. The
unsuspected closure of the road by the slide* can also
cause short term economical losses to both the public
and business in addition to the high cost of opening
up the roads to traffic. Travelers and maintenance
crews should be aware of the existing hazards in
advance 1in order to plan accordingly to cope with the
situat ion.

The high avalanche problems in Alaska points to a need
in developing a reliable and systematic state wide
avalanche warning system along with a well organized
public awareness and educational program.

3. Proposal: That an interagency Alaska Avalanche Warning
Systom (AAWS) be established on a stare wide basis
for the purpose of;

a. Forecasting snow avalanche conditions through out
the State with main emphasis in Southcentral and
Southeastern Alaska.

b. Coordinate a public awareness program on
avalanche.



Coordinate an annual Alaska Avalanche School.

d. Identify and catalog a comprehensive atlas of
avalanche paths and slide occurrences.

e. Assist state and local governments in developing
snow avalanche zoning regulations and
identificaton of avalanche zones.

f. Providing a historical depository for avalanche
snow data collected in Alaska.
N ar
With the main thrust if the AAWS being orinated,

the slack summer montnsA can be devoted to providing:

a. Statewide fire weather forecasting

b. Special mountain weather foretasting for Mt.
McK;nley

C. Flood forecasting in areas coveted by the

orographic percipitation model

Organisation: The USDA-Forest Service, the most noted
historical government agency in snow management
research and applied science is the most logical
choice as being the agencyoperatjn* then .
AAWS. The AAWS-PS™ Division of State and Private
Forestry who has the responsibility of providing
forestry and related technical assistance to State and
private land owners.

The AAWS organization structure comprises of three
component parts - The Alaska Avalanche Warning System

Center, (AAWSC) Primary field stations and
supplemental field stations. Their structures and
functions are:

AAWSC: The center will be located in Anchorage and
housed in the National Weather Service
Forecasting Office. It will bu staffed with
three Forest Service permanent p ifessional
employees - a projeeleader who has
administrative and snow management experience, d
mountain mcterologist specialist who will be in
charge of the forecasting and one mountain
metorologist specialist assistant.



Their primary duty will be to provide a seven day
service on avalanche forecasting during the
period October 1 - May 15 and fire weather
forecasting along with mountain weather and flood
forecasting within the areas covered by the
orographic precipitation model during the summer
period. Secondary duties will be to assist in
training and supervising the field personnel,
assist in developing and carrying out an
avalanche awareness program, conduct formal
training sessions on mountain and fire weather
meterology, catalog®avalanche paths and record
their activity, and provide technical assistance
in developing avalanche zone regulations and
zoning identification.

Primary Field Stations: Six field stations, have been
identified to date which will be staffed with a
temporary snow management technician between the
period October 1 - May 15. The position could be
a Fore="st Service or a cooperating agency employee
who would either be detailed or assigned the
primary du-y of assisting the AAWSC.

The stations and where they will be housed at are:
Station Housed at

Juneau National Weather
Service Off ice

Girdwood Forest Service Office
at Alyeski Ski Resort

Moose Pass Forest Service Kenai
Lake Work Center

McKinley McKinley National Park
Headquarters - McKinley

Valdez Dept, of Transportation
State Highway Office

Cliugach State Park Handled by the Park
Kongers 1in Anchorage



The primary duties of the snow management technician
are to provide on the ground weather conditions, snow
pack conditions and avalanche activity to the AAWSC;
carry out a public awareness program in the area;
identify and catalog avalanche paths in their area of
responsibility; read and record supplemental weather
stations located in the immediate vicinity of their
duty station.

Supplemental Field Stations: Twenty five supplemental field

Regional Aren

Type
Southcentral

stations have been identified to furnish weather data
to the AAWSC. Additional ones will be added as the
need arises to assist in increasing the accurac/ of
the forecasting or expand the operation into nev
areas. There will be weather instrument station¥*
located in an area where either a resident cooperitor
on a contractual arrangement or an employee from *
cooperating agency who is assigned the task as part of
his regular assignment can collect and forward the
data to the AAWSC. The resident cooperator will also
be requested to submit reports on any avalanche
activity observed or investigated to the AAWSC.

In selected areas, remote sites will be established in
high altitude locations to monitor the snow pack and
weather conditions near the avalanche starting zones
using the Meteor Burst System of Telemetry for
recording and transmitting the data to the AAWSC.

The location of the site and type are:

Site T-1 r«-
Tnzlina Lodge Resident Cooperator
Thompson Pass Cooperating Agency
Isabelle Pass Cooperating Agency
Hatcher Pass Resident cooperator
Cranview Cooperating agency
Alycskn SKki Resort
Max*®"s Mt.
(Alycnkn Ski Resort” Remote site
Arctic Valley Resident Cooperator
Bird Creek Cooperating Agency
Turnagain Pass M M
Summit Lake Resident Coopcr.n.or
Six Mile Cr.(Sunriac> H H
Chugach State Park Cooperating Agency

Cambpell Cr

Indian Cr.

Ship Cr.

Eagle Cr.

Rabbit. Cr.

Eagle River Remote site



McKinley Kahiltna Glacier(7000") Resident cooperator
(Summer only)

Mt. McKinley Remote site

McKinley National

Park Hdq. Cooperating agency
Southeastern Eaglecrest Ski Area Cooperating agency

Salmon Cr. Reservoir Resident cooperator

Mt. Juneau Remote site

Klukwan Resident cooperator

White Pass Resident cooperator

Sitka Cooperating agency

Hyder Resident cooperator

fe-»TI0Y REm«ly ].fl@



AAWS Project Cost

The following is an estimated cost of setting up and operating

the AAWS on an annual

basis.

a. AAWSC operating cost

1) Staffing

Project leader GS-23 35.000
Meterologist in charge CS-12 35.000
Assist, meterologist 28.000

2) Travel for training and supervison

by staff

15,000

3) Staff office space, office equipment,
clerical, data transmission and
meterologist support 18,000

4) Commercial Communications 10,000

Subtotal 141,000

b. AAWS field station operating cost

1) Staffing

Snow Manaaement Tech. CS-~N?/?

0 £12,

72,000

2) Project travel for field personnel 10,000

3) Station Mtc. and Supplies 5,000
4) Supplemental Station Cost 24,000
5) Equipment Replacement 15,000

6) Cooperative agreements on remote

site rate.

3,000

Subtotal 129,000
Overhead cost £42,000

Total operating cost $ 312,000

The USDA-Forcst Service, Regional Office \ 1 provide the
administrative support for the AAWS.

The above operating costs are based upon the AAWS being tot. 71y

financed as a separate

identity without any cooperative support.

The overall package can be reduced by the cooperating agencies
absorbing part of the cost by intergesting various items into

their regular on-going
individuals additional

programs such as assigning certain
duties to perform a required task.

Example - a state highway empoloyee wu assigned the duty of
reading the supplemental weather station at Thompson Pass.



The National Weather Service has stated they will furnish the
office space, office equipment, clerical staff, data transmission
of the forecasting and meterological support for the AAWSC.

C. Capital Investment
The following is a breakdown of the estimated capital
investment cost needed to make the AAWS fully operable

1. Weather instruments for the supplemental

field stations 25,000
2. UHFM radio for field personnel 5,000
3. Remote instruments and installation

cost 5@ 15,000 75,000
4. Orographic Precipitation models *

for Southcentral, Mt. McKinley and

Southeaster 100,000
5. Overhead cost 28,000

Total £233,000

A computor program designed for Hydrometeorological use to
determine the ability to diagnose the effect of topography on
we-LtLon precipitation over various time periods for differing
wind regimes, employing upper air data and a fine-mesh
topographic grid. Attached in the appendix is a summary report
on the orographic precipitation model.

Action Plan

Phase 1 - Fiscal year 1979 4 1980

FY 79 0. Install remote weather instrumentation on
Max®"s Mt.
b. Contract orographic precipitation model for

Southcentral and Southeastern.
PY 80 a. Hire one meterologist CS-11/12

b. Activate primary stations at Girdwood, Juneau
and Clnigach State Park.



(o Activate supplemental stations at;
Thompson Pass, Isabelle Pass, Bird Cr,
Turnagain Pass, 6 Mile Cr, Grandview, Tazlina
Lodge, Summit Lake, Hatcher Pass, Chugach
State Park, Alyeska Ski Resort, Eaglecrest
Ski Area, Salmon Cr. Reservoir.

d. Project leader duties will be carried out by
present USDA-FS, Division of State and
Private Forestry Staff.
Phase 1l - Fiscal Year 1981
a. Hire project leader GS-12

b. Hire one Meterologist CS-11/12

C. Activate Primary Station at McKinley National
Park

d. Activate supplemental Stations at Arctic
Valley Ski Area, Kluckwan, White Pass,
Kahiltna Glacier, McKinley National Park Hdq.

e. Contract Orographic Precipitation Model for
Mt. McKinley.

f. Install remote weather instrumentation on Mt.
Juneau.

Phase 11l Fiscal year 1982

a. Activate primary station at Moose Pass and
Valdez.

b. Activate supplemental stations at Sitka and
Hyder.

C. Install remote weather instrumentations on

Mt. McKinley, Mt. Troy near Juneau, and one
other site to be selected in Southcentral
area.

Phase IV - Fiscal year 1983 and on - AAWS in full operation.
a. Activate supplemental stations as needed.
Will be hired during third quarter of FY 80 if ni.M enters Into a

cooperative agreement with AAWS to perform fire weather
forecast ing.



7. FINANCIAL PLAN:

Suggested financial plan by agencies based upon beneficial
Cooperators.

By Fiscal Year in "M" Dollars

AGENCY 79 80 81 82 83

USDA - FS 50 90 115 115 100

RMF 25 - 10 - -

SCS 9 1 2 2 2

USDC - WS 3 10 25 35 30
UsbDI - BLM** - 25 ** 25 ** 25 ** 25 %%

NPS - - 20 25 20

USDOT -AR - 5 6 11 10

State of Ak. - 1 82 112 112

DNR SP (252) . .

CS (102) - - - - -

FLAW (107.) - - - - -

DOT (502) - - - - -

DPS (52) - - - - .

BOROUGHS * Juneau - 2 6 6 6

Anchorage - - - 10 7

Private - Alyeska Ski Resort 1 1 1 | 1

TOTAL 89 187 297 3A2 312

+* For Fire Weather forecasting only. Cost estimated at $25,000 per year
which is based upon the meterologist salaries for A months.



Append ix

1. Memorandum from John A. Sandor, Regional Forester to David
E. Herrick, Director, Rocky Mountain Station dated 2-1-79.

2. Letter from J.E. DiFalco, Chief, Operations Division,
National Weather Service - Anchorage to Bob Janes, Deputy Director
State and Private Forestry dated 3-14-79.

3. Alaska Avalanche Report by Art Judson, Researcher, USDA-FS
Mountain Snow and Avalanche Project, Fort Collins, Colorado
dated 3-20-79.

4. Orographic Precipitation Model for hydrometeorology use by
J. Owen Rhea, excerpts from Atmospheric Science Paper No. 287,
March 1978.

5. U.S. Ski Association - Alaska Division. Resolution supporting
AAWS, adopted May 12, 1979.

6. Anchorage Times newsclipping of 5-12-79 re a Mount Hunter
Avalanche fatality.
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NAT IONA VFATHER SERVICE - ALASKA RECION
701 C Street, Box 23, Anchorage, AK 9951"~

March 14, 1979 OA/WFALI/ALC: i
(1304-55)
Mr. Robert C. Janes
Deputy Director
State and Private Forestry
U. S. Department of Agriculture
Box 1628
Juneau, Alaska 99801

Dear Mr. Janes:

We agree with the proposal that a Statewide Avalanche Warning System
(SAWS) should be developed and implemented. Statistics indicate that use
of State and Federal land will steadily increase.

It is logical that the Avalanche Warning Center (AWC) be coloc; ted
with WSFO Anchorage. We assume that one of the people manning the AWC
would also be designated as the SAWS coordinator. This 1is necessary for
two reasons: (1) Considerable time and talent will be needed to coordi—
nate, implement, and maintain the system, and (2) the coordination function
will enable management to justify a grade of at least CS-12 at the AWC.

At any lower grade wc would get very few applicants for the job, moat
would be young and relatively inexperienced - not only in avalanche work
but in meteorology as well, and finally they wouldn®"t stay around long
enough to acquire the expertise needed to do a good job.

The coodiuator will have to work with feA-ral, state, municipal, and
private groups, lie/she should have a strong iyr.ic.il science background.
llc/slic should be able to communicate well from middle management levels
to recreation groups. He/she will have a supervisory function and should
be knowledgeable about communicate mis and instrumentation. It"s been our.
experience that we can get fairly good talent and some longevity at the
CS-12 level, and good to excellent talent and good longevity at the GS-13
level

As to the financial plan, we cannot at this time provide any support
other than to provide space, office equipment, and secretarial support.
If there is general agreement to go ahead, and if additional resources arc
required, we"ll have to request funds through the normal budget process,
or develop a reimbursable from the Forest Service to tl, NWS.
Sinccr ly yours,

James E. DiFalco
Chief, Operations Division
cc: O0A/WJ
WSFO Anchorage



3210 Cooperative Programs
2300 Recreation HD 1

Snow Avalanche Assistance

David E. Herrick
Director, Rocky Mountain Station

We appreciate Dr. Pete Martinelli and Art Judson®s recent assistance
trip in helping to conduct the Alaska Avalanche School 1in Anchorage,
January 12-14, 1979.

The attendance of 250 participants, and many more being turned away
because of size limitations, testifies to the interest and importance
of the subject in this State. The school was a good example of effec—
tive interagency cooperation, and | am pleased we could play a rather
lead role.

Following the session, Pete and Art stopped by Juneau for a day and |
was able to have a brief chat with them. Their number one recommenda—
tion, regarding Alaska®"a needs, was to develop and implement a State—
wide Avalanche Warning System at the earliest possible time. I intend
to followup on this with the Alaska Land Managers Cooperative Task
Force, a group of Federal-State and private entities that may be able*
to get such a project underway.

Another of their re<onuiendations pertained to Juneau®"s extreme ava—
lanche problems. Here, there is a need to strengthen and improve the
local warning system. In this respect, and because of Art Judson's
previous work on Colorado®"s system that could be applicable, wo hope
to further utilize his expertise. Our goal would be to get a local
system developed and operable by next winter.

Decause of the Interagency coordination that could be involved in the

overall effort, 1 am asking Dob Janes, Deputy Director of our Division
of State and Private Forestry, to serve as our liaison. Bob also has
personal qualifications and interest that should be useful. If agree—

able with you, Bob will set up and maintain direct contact with Dr.
Martinelli regarding further plans.

JOHN A. SAFIDOR
Regional Forester

cc: Marv Meier, Dr. Martinelli
Ray Clark , Art Judson
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FOREST SERVICE

ROCXV MOUNTAIN FOREST AND RANGE EXPERIMENT STATION
240 Wan ProtpKi SIirMt
Fort Coll.ni, Colortoo 8052(1

March 20, 1979

Robert C. Janes
Deputy Director
State & Private Forestry, R-10
Juneau, Alaska

RE: Alaskan Avalanche Report

Dear Bob:

Alaska®"s widespread and varied avalanche problems are summarized
in Tables 1-4. Approximately 500 structures are direc Zly exposed
to avalrnches, not to mention the ones I did not see on my last
two t*ips. The Juneau area avalanches alone, pose the greatest
potential for catastrophic avalanching in North America. Strong
positive action is needed to alleviate this problem in Alaska.
The fatality count from 1970 to date ranks first in the nation
with 29 deaths. Eighty pprcent of these were mountain climbers
but the records are much too short to indicate any definitive
trend. The number of people exposed to avalanches along highways,
in permanent structures, and at recreation areas justifies a
warning program now. The Forest Service should:

- 1. Establish a statewide avalanche warning service.

— 2. Obf.in orographic precipitation models for two
sections of Alaska.

— 3. Publish a comprehensive atlas of avalanches
along Alaskan highways, recreation areas, and
railroads.

— 4. Continue annual avalanche schools.
- 5. Institute public awareness programs.

- 6. Initiate a vigorous research program to provide
instrumentation needed for effective operation
of the warning network.

- 7. Start zoning avalanche areas on d contractual
basis.

Development in the Eagle River drainages 1is rapidly increasing
avalancne encounter probabilities there. Avalanche zoning Iis

needed at that site now. This requires highly specialized personnel.
The RM Station has the necussary contacts for such work, and we



would be pleased to recommend qualified personnel for this work.

The Division of State and Private Forestry is best suited to
coordinate the entire avalanche program in Alaska, because of
the numerous interactions with Federal, state and private land—
owners affected. We support your efforts, and will be glad

to help in any way possible.

Central warning systems have proven effective in Colorado,
Washington, and Oregon. The mechanics of running such systems
have been solved over the past 10 years by the Forest Service
with good results. Existing programs in Colorado and Washington
have wide public acceptance, and afford unusual opportunitits
for Federal, state and local governments to give the general
public Immediate returns for their tax dollars. The primary
thrust is to save lives. Because these programs have been
successful, | strongly recommend immediate action. It takes
years to establish a complete program, but you will find it a
gratifying and worthwhile venture.

Precedence

Authorization for an avalanche warning program is covered in the
March 4, 1974 Memorandum of Understanding signed by the Chief

of the Forest Service and the Director of the National Weather
Service (NWS), enclosed. Specific application is authorized

by local memorandums of understanding between the F.rest Service
(FS) and Weather Service Forecast Offices (WSFO"s). The
memorandum for Colorado 1is enclosed. Operations are detailed

in the NWS Operations Manual Letter 1-75, also cnclosec.

Some minor changes for vour proposal of 1/25/79

Primary Station No. 4, Chugach State Park, could be more
tratlgically located at Moose PaJds. Proposed additional
supplemental stations include: Chugach State Park sites: to ba
selected, DOT maintenance stations at Thompson Pass and Isabelle
Pass, Grandview (railroad stop), Tsalna Lodge near Thompson Pass,
Klukwan, SilLka, White PasJd, Hydcr and Salmon Creek Reservoir.
Other supplemental stations are needed,but these can be gradually
brou .c on stream when the warning system becomes operational.
Both Meteor Bur3t Telemetry Systems - NWS and SCS should be
incorporated In the data acquisition scheme. A standard
"Vescvide" wind system could be located at Arctic Valley,
preferably at cha Army Radar Site. Thorough am "complete records
on weathor, snow, and avalanches will be ossentiil. Alaskan*
avalanche records are nearly non-existent at the moment. This
was ch"> weak paint of the early studies conducted by Che Bureau
of Public Roads near Glrdwood In the 1950 %. I have studied their
data In detail and am sorry to say that the avalanche data arc
sadly lacking in documentation.



Research needs

The number one research priority relative to the warning system

is to develop a heated, non-moving part anemometer. I am working
with the Chief of NOAA"s Laboratory Support 3ranch on this problem.
A prototype model has been developed, but needs additional work,
and a full winter of testing at a manned severe weather site-
possibly Mt. Washington, N.H. Our project has already committed
510,000 toward this program and more will be needed. With luck

we Mmay have a working unit available for use in R-10 by 1981.
Standard systems and heavy reliance on upper air data will be
necessary for the present.

FM - CN Unit

We are working with the National Bureau of Standards Electro—
magnetics Division to develop a snow and water equivalent monitor
which has great potential for measuring snow accumulation rates,
loading races, and avalanche occurrence in remote starting zones.
The system uses frequency modulated continuous waves which penetrate
the snow cover from an emitter buried in the ground. Present
results show a one on one correlation with snow depcn and water
equivalent for snowpacks in the central Colorado mourtains. Further
testing is underway 1in deep snowpacks on the west co .sc. If we

are lucky, the system will provide a major breakthrough in avalanche
forecasting and warnings. I can foresee employment of several

of theso units in the starting zone areas of Behrends Avenue
avalanche and at ocher critical locations.

Other Research

The Station®s Mountain Snow and Avalanche Project has numerous
studies underwav which include quantitative measurements on blowing
snow, acoustic emissions from stressed snow, avalanche dynamics,
numerical models for simulating avalanche danger, wind flow in
mountain terrain, passive seismic monitoring of mountain snowpacks,
and analyses of seismic signals associated with avalanche slopes

to mention a few. > ,ny additional studies arc underway, and all

of these are pertinent to avalanche problems in Alaska and elsewhere.
I know the Director i very interested in helping you solve some

of Alaska®"s many avalanche problems, and our project knows the
avalanche situation In R-10 requires action. We will do everything
possible to help make Alaskan winters safer from an avalanche scandnolnt.

Thank you for invit"ng us to Alaska for a first-hand look ac your
avalanche problems. Our recent trips have been extremely interesting,
and thanks to your unusual dedication, interest and hospitality;

d great deal has been accomplished in record t*ne.

Sincerely,

ARTHLR JUDSGN
Mountain Sncw i Avalanche R. earch



Table 1

Developments with homey or other structures In avalanche zones as of March 1979
TECHNICAL STUDY FY A QUALIFIED AVALANCHE DYNAM.CS MAN RECOMMENDED AT AULAS OTHER THAN BEIIKENDS AVENUE

Return Encounter Siverity
Frobablllty of problem

l.ocat lon Number and Type of

Structures Interval Danger Trend

Juneau Area

liidirends Avenue . ]1 lioufl 11 yeura very high extreme constant
Ail boats
/ 1 motel
2 ) - :
1 high school unknown high high constant
ami Lliii lui.i
White Suhillvikloti 3 homes unknown high high constant
Nortli ol ColJ Creek 1 home unknown unknown moderate constant
Notway |'Niot 1 home unknown high high constant
hue't Uh.im Project several power | tries unknown unknown unknown const ant
l'outi Ilm-Tliine Hoad J power towers unknown linknoun unknown conutant
Am lull agr-SewntJ
Eagle River several homes unknown high moderate lucre.mling
Rilnl « L>eel. lew hiime» unknown high moderate const ant
Alycske 1 lodge unknown high high unknown
several other u known high high com 'ant
hiim lurn! X
Imlini i wml few liiinh n urn nown mil noun low unknown
Moose' Fan* Mile IT unknown, homes unknown unknown unknown unkuoun
W. ol LimulidJr 1amilug few homes unknown unknown unknown unknown
Valiter I high school unlnown low low tonnlaut
I home unknown high moJitale iunitaut

1M1 InHe of tile niimlier ol hoats mi upli'll I> ID percent

* At elllram e to Iveigteen bowl toward rcuuTary.

Y 4=
1Bt i Awe?it section must exposed
p . Stmetlllal damage to north wall possible, Imt uullktl/--

pill king lot to last Is highly expubid to Infleipii'Ut avalanches.



Tubl.- 2

Avalanches nffeetinn state highways and other roads na of March )9/9

Notci Avalanche advisories und/or warnings recommended n>! areas
Loc.it lon No. of Av.ilunchu No. of Miles No. of Paths with Present Kecomncndntions
I'atlm Frequency * oue/yr. Control Inlenaillv
Seward Highwa i
g y VO 90 M i arl lllery light Intensify control
ATh P .
ompson Puss 30 a; 7 none periodic closure
Juneau Area 16 .
10 2 art 11leiy 1iglit Intensify control and
training
Isabel le I'uas 10 b unknown none S none
Hitcher Puss acveial mvio unknown none periodic closure
Six Mile Creek ticveral >5 unknown unknown periodic closure
l.lelin Highway several >1(10 uuknoun none periodic closure
fugle River several unknown unknown none none
Chit no "
! several niiknuwn none vRm none
Uenon.i Canyon several unknown nonu - none
Aldlc Valle
y 1 0 none none
Alin*; Not y 1llied
ly.ik-Cordnva 7 unknown UOlle none
llydvr Ate.i lew unknuwn i0i
k . .
Hjyiivs*K1 iikw.in ko ot P o 1 closures
jy } . few unknown unknown none nolle
111.NUIL1 hay to Pile llav i .
Yy sever il unknown 3 none |I||||KU|| nl.in spring open lii|t
di:rlii]; si il.lv
- o White Pan o cundlllon
aQWJY_ o ite P.ihn liviuvinua--ncv.l e problem when highway Ik opened to winter tiuvel iii mo'do.
Aleut rui 1siands blivural - -lent 1™ nhot yet warranted.
.I pson lass has large destructive avalanches at luftequcnt Intervals In add'l lon In vsitunclieu |ton 7 frequent paths. At
le.ml one ol luo newly planned bridge*. tii rmuvent lug the tunnel at the uppei end nl Keystone Canyon *.|Il he dlteilly cup. |
im M.~"es”. “ ,tlu” *”i0° fcil v, "<lc.i] *al* to bridge). ALASKA I11.0.T. IHSICN 1"IKS.MMII. SHOW |I CUNTACr A OHAL.INIL. il
sue 1, 1%iu i W *,Ai,L"t KITttu"HUMS 10N THIS HKIIXd . PLTtR St"HAI U.K. NAT IONA L KISIAIftll COUNCII OFf CANAHA,

VAFiLIIDVI.H, CAHAhA, OK [L1IANS IHIIHI.H1, SWISS FUH"UAI. IHSU tUll 10R SNOW AHI» AVAL AHCII1 HI STAINICII, HAVuUS, SVITZMI ANIi, I'LTIILI.KIM]).



locallor

McKinley National Park

Chugach State Park

Turnapjln Pass
Independence Mine
Alyeska

tugtccrcst

Juneau Region

Ilye.i to lake helmet|

Sllka-S 11vci Hay lo Blue
Sec.ild KeglInn
'Il.nuipson Paws

MI. St. 11llas

Recrcjtionul areas with oignifleant potential

Avalanche Paths - Ho.

thousands

thousands

>100
MOO
>J0

numerous small
paths

>100

luimei ous

numuroiiu
numerous
numerous

thousands

Table 3

of Fatalities
1970-1979

Primary Use No .
climbing 8
al) winter uses 5

skiing, snowinolil 1lug
skiing
skiing

skiing

all uses

tk 1 lug

skiing, unnwiunh 11 lug
sklin ;, climbing
skiing

climbing

for avalanche fatalities

Degree of
Hazard

extreme

very high

liodetate

Tow

high
high
high

exit emu

Comment

Constant danger, no viable
means of hazard reduction.
MI. McKinley is an inter-
nut lonjl drawing card.

Public warnings and
avalanche uwurcu.
Haloing most ell. live.

Same as above.
Same ns above.
excellent control program.

Good control program.

Public warnings.

Uamlinga and avalanche
aw.il cljgnt, training most

cl IvCLllvo.
Same as above.
Same as above.
Same as jlhivo.

Santo uu MI. McKinley



Spencer to Huntei

Moraine to Whittier

Skagway to White hass

Ho. of Pattt

11

unknown

unknown

Table A

Avalanches affecting Alabkan

Severity of Problem

lilgll

low

very high

railroads

Control

artillery

none

none

Control Intenslly

Keennoicend.it ion

Heavier control,
avalanche warnings.

Avalanche warnings.
On ground evaluation,

avalanche advisories
and warnings.



THE FOLOWNG DOCUMENT(S) MY NOT FILM
LEGIBLY BECAUSE CF POCR QUALITY CF THE
ORIGINAL.
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