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PREFACE

This study was conducted and this report wa~ prepared by Gunars
Abele, Research Civil Engineer , Applied Research Branch, Experimental
Engin~ering Division; and by Lawrence A. Johnson, Biologist, Charles M.
Collins, Research Phy s ical Scient ist , and Sp. 6 Richard A. Taylor,
Alaska Projects Office. Dr. Terry T. McFadden, Chief , Alaska Project s
Off ice, helped to formulate this study program and reviewed this report.
Captain G. Cameron Appel, CRREL, observed the 1977 winter maneuvers
and recorded the activities pertinent to this study.

This work was performed under DA Project i
~A76273OATb2, Task Ab/El,:~ Work Unit 005, Damage to Cold Regions Terrain by Military Operations.

This report was technically reviewed by Dr. Terry T. McFadden of
CREEL and LTC. R.A. Dixon, U.S. Army Combat Developments Activity
(Alaska).

The report is not be used for advertising or promotional purposes.
Citat ion of trade names does not const itute an off icial endorsement or
approval of the use of such commercial products.
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IN ’rRonuc’rroN

For a num ber ot ’ years, t h e  it . . Army has l’non conduct .  tu g  wI ut er
x.~ro i ~~~~~~ In c ’u  t ra 1 A aska to  main  t a I n  t ~i capab ! l i t  y > ‘ t~ino t I on
e 

~~>~~> t ly e  1 y during adverse en v Ir o n men t a l  ‘oti ~t i t  I ot i s  and t ‘ I ~1c ’n i ry
~~~~~ t r I s~ per sonre I and equIpment  prc>b 1 ems which  l i m i t  ~ ‘ml ’u p~’ r~t t i on

> ~~~~ w i n t e r  env i ronment. 1’he~~’ ‘xer> ’1se~ , or TnaTteu v t ’t’~ , are
>i ~ ua 11 v conduc ted during January ~~~ >~~i r 1 V I’ e l>run ry In  t ht ’ ~

‘s ‘r~ Wu i n —
= wr ight (Fa i rbanks) area .

~~~‘s’ ’ f l  t ly • p r i m a r i l y  In  t ’ ~~~ ota ~t ’ t o the rather ~
‘ I i 1>1 e di ~p 1

o I og i ~‘ a I impact aw~Lrefle8s l’y flUU i~ P ~tfld in  part I cu lar the r, s~ t~ I >t I

~‘~~t al si I ~he>1 by I he Envi ronmenttt i P r ot e ct  Ion Agency (El’A ) , az~ well as I he
ot a t e’ or  Ala ska , a need has devrlopet ~ t’or infor inat . ion and dat a on the

rr >~ t ~ > r ml t tt.ary operations on t he cnv I ronment . . Whi 1 ~‘ m i l l  I
t ’ c~ t ’rv > t t 1on ~> arc not bound by mo~it s ’ t ’ t .hesc regulat I ona • ~s ’ s ’l ogi ~‘a I
Impact data are needed t o est.abl I ~h an i mpac t tht ta ba~ c l i ne l’s ’ r vu ri oun

m l l I t  ary act. iv it -  Ie~ on various 1 erra in~ dur t u g  var i s ’fl~~ env i ronm ent  al
c>m,,lj t tons. Such basel (t i e  data would (‘cnn! I comparl ~;oii l ’t ’t wr ’n act  l v i  t I ~~~~

P n ’~ types or vehicu lar  t rat’fI c ‘I , c r r~t i n  t ypc~; and t he ef l ’r ’ct. c~ 1’
t he SeaSon ( t [me r year ’t on t .hc rd at Iv> ’ tiegr> ’r’ or ~ t u ’as ’ I . j  ml l i t
a> ’ lv i  t.i en (other  t han du.ri ng t Ime 1’ war w> ’r> ’ I l’c > ‘oti s t u s ’l est  I i i  n r> ’~*
‘t her t han those wider m i l l  I ar~ ,Iur  I a> ! Ic  t ion • ~nn ’ h d at a  would he nec lcd
i s ’ prepare an env I ronmental impact . t at  emt’n

4 
~~~~~~~~~~~~~~~ I - ‘n a > >r t p~~ ~‘i ~~~~ I !>r ~ fl t rv  Br I ~‘>aI ’ vi nt  ci’ m i t i e n v e r a  W er t—

t n > ’ !ai’ ing  • T an ultry I O r>’’ t o  r c> ’o r >! t i i> ’ t ypc  ansi > ‘X t  , ‘fl t 0 ’.’ a> ’t 1’,’ 1~ i ,‘a
nit > !  t h i ts  I (tent 1 fy the c tii ca should  any su’bscsluent Impact . he t’a> i’v
i a el.

‘he maneuver areas were vi a It- ed dun ug early . ugua I ‘i T ’’  1 >~

and >‘ . ‘cord t he condi t ton ci ’ th e  maneuver areas and to  eatab I I ah ~pt ’s’ I r i > ~
- 
‘ observation a I t  ei~ which  w i l l  1>> ’ used t o  mon t t or yearly the  1 ’ i ~( ’cnac I’

he t .t ’rrn I n  t o  m i l l  t n ry t roop n ct .tv  I t - i > ‘a

It should he ii ‘I >‘d t ha t  the I n i t  al plan Included plt,V I t ig  1>~ rt  i s ’~~ I a r
at t en t  Ion to  t he  e t’t ’ect a ot’ ot ’ f— r oa>i vehicular t ru r t ’ I > ’ on t to ’ I erru in ,

i ~~> ‘t ’ t h i s  t ype ol ’ act l v i  t-y can l eave t to ’ most obv I ona a ( g n a t  a r> ’ an>l
t’req uen t. ly t h e  most a I g a i t ’ Ic  ~ n 1 o tug range i mpat’ t- . ((owever * ~hir I t i ~~ t to ’
1 ,~ ~ w t n t  en maneuvera no 01’ r— r ‘it ~j ‘>~>~h >~ 1 > ‘~~ 

, exccpt an> ‘wtnoh i i  ‘‘0 • Wt ’ ~‘>

tn o’si ror c u ’ aa — ut t  t ry t r a f f ic  . Vch  I ciii ar I -r af t’ Ic Wa a l i m i t  > ‘>1 (‘1’ ma r11 v
I o w hpt ’l t ’ t  i’ , ’ ?u f c  1,~a operat tug ‘t i  ~~ i i ~

, 
~~~~~~~~~~~ by l ’u i l  I > i > :r ’u’a . i t ’!)— ’

~;t ’s~ut ’n t 1 y , ‘t oy d mmagt’ t’a ust-’d by ~t’ > ’i t n >l I r u tu i apo  t • t  a I I on as ’ )  i ‘>‘ i t  i 00 >10 ) ’
I he cx > ’rc I tie was t h e  >11 ree t. rcaul t > ‘ I ’ I he t r a i l  preparation , uct I to ’

it ’a ’ ’qtien t v eh i cu l a t  Ir a  f r i  > ‘ on I ‘at ’ 4 r~ ( i s .  ‘Piit’~~~~~’ f
’

s ’ t ’ t’ , ~‘ t ’ t i  i t ’
I mpa > ’ t. 1 ‘~ t a i n  t .h I a a t .udy art’ l imit > ‘>i p r im a r i ly  4 o the et ’ I’t ’~’ t a ‘ ¶ ‘ h i l l  —

~~ ~A ppel , C . ,  ‘Pri p Report . , I ’HHPI , , 7 A pr 11 1071.

___ - - ~~~ . .  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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do zer t rai l  clearing act ivi t ies, and the recovery (or degradation ) rate
ot’ the disturbed terrain will have to be related to such disturbance
1”arameters as the depth of bulldozer blade pen’~tration or the amount of
terrain surface and vegetation removed in a variety of terrain conditions.

DESCE IPTION OF STUDY

Si te Selection

The 1977 winter maneuvers were conducted In an area south of
Fairbanks (Figure i ) ,  where maneuvers have also been held a number cf
times during previous years.

The trails used during the winter maneuvers traverse a variety of
terrain conditions and vegetation types. Also , the preparation of t he
trails with bulldozers resulted in various degrees of disturbance to the
t errain sur face. In some areas the bulldozer blade had removed most of —

the snow cover without any significant damage to the vegetation below .
In other areas the top several centimeters of the organic mat had been
removed , exposing the organic and mineral soil, in some cases reaching
t he  natural water level.

Some of the trails had been originally cut a number of years ago
arid used during previous maneuvers; other trails were prepared during
the last maneuvers (winter of 1977). Since the dates of preparation and
the equI~ nent used were known only for the r~ew trails, observation sites
were established only on these trails.

A total of 11 sites, representing most of the trail conditions ,
were selected for close Inspection and subsequent monitoring t o assess
the rate of either recovery or continued degradation of the newly cut
trails. The sites were marked with numbered stakes, Nos . 10 through 2C> .
The approximate site locations are indicated in Figures 2 and 3. and
their characteristics are described later, together with the observa—
tions of the impact at each site.

In addition to these specific monitoring sites, several other sites
in the Blair Lakes troop concentration areas were selected to observe
the impact of troop activities other than vehicle traffic and trail
preparation.

Observations

At. each of the 11 monitoring sites , the following observations were
made :

2
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i)  ~epth 01’ cut below or ig ina l  t orx’aiii surfaat-

~-~) Type at ’ vegetation In the area

~) 1~eg~ ee ot
’ vegetation regrowi h dur ing the :‘ir ~ t s~ asar1

-. ) Thaw depth In t ra i l  a:i.t In ‘he adjacent undisturbed art -o (9 Aug

~) ~ hot -’ af the marked site on t he t r a i l , oak ins: in the >11 rect-ia~.
0 ” the t ra il  , and a comparison i - hat a a!’ the o l ~~oce~~t area
taken from the t ra i l  towards the edge o!’ t h e  t ra i l  (a 90 °
turn , usually t o  the r ight ) t o  show the nat ural undi sturh ed
~‘>.‘n > 1 i t  ion of the particul ar s i te .  r~ w a l t i tude  aerial ~~-~~~> -  s
were also taken Of these a i t e s .

Aer ia l  and ground pt~> ’t as were taken at ’ I Ia ’ sigiiat -.n’~’a left. l’y at  her
‘-~‘e ~ ~- ve:- a> ’t i v i t  le s : comman d 1~~st , a i r c r a f t  land ing , and I r> ’-~~ concen—
t:’at ion areas , and an old trail used for vehicular t r a f f i c  during the
lost maneuvers.

The approximate locatiana of the photographed areas are identified
w i t h  the  corresponding figure numbers on the maps, Figures :~ and 3.

A few selected aerial photographs, showing the trail shortly after
it s aonstruction during the previous winter , are also included .

DISCUSSION OF RESULTS

In the aerial views of the teat areas, the precise location of eac h
observation site can be determined by extending the horizontal line from
the circled site number to the center of the trail.

For the sake of simplicity , the common names of vegetation species
are used during the description of each site. The corresponding botanical
names are listed In Table 1.

Clase Monitoring Sites

An aerial view of the area containing observation sItes 10 through
13 is shown in Figure 4~ (For a view of this area during the winter
exercises refer to Fig . TOc).

site 10 (Figs. 6 and 7) A poorly drained , open black spruce and
t lunarack stand with a patchy shrub understory of willc’w and resin bi rch
and a high percentage cover of’ sedges and grasses, primarily cottongrass ,
bluejoint reed—grass and common herbacenus horsetail.

_____________________________ - - - - - .-‘—.-—.. — -  -



— ~~‘~~~~~~~~~=—~~—--~~ -=~~-- - -
~~~~~ 

-
~~~~~~~~~~ — -- --

Table 1. Vegetation Nomenclature

Common name Botanical name

}llack spruce - 1’~iou mariai’ia
White spruce - Piüea g lauca

Tamarack (larch) - Lar ix laricina
Paper birch - Betula papyrifera

Res in birch - Betu la g landu loaa

Alder - A inua criepa

Willow - Sali~ spp .

Bearberry - Arotoataphy loa rubra
Blueberry - Vaociniwn ulig inoewn

- I 

Cranberry ‘ - Vacoiniwn vitie-idaea ‘ I
Buffaloborry -

- 

She ph erdia canadenBie
Bunchberry - - Cornua oanadan8i8

Cloudborry - Rubue chari7aemorua

Labrador tea - Ledwn groenlandi cum
Prickly rose - - Roea aOiOU lar iB

Horsetail - Equiaetum spp .

Fireweed - F~p ilobiwn a,vjuatifoUum

Iris — Iz ’ie spp .

Winter cress - Barbarea spp.

Goosefoot - Chenopodiwn r-ubrwn
Sedge - Carex aquatilia

Cottongrass - Er iophorwn anguat ifoliwn

Tuasack Cottongrass - Eriophoruin vaginatwn

Bluejoint reedgrass - Ca lOJnc2groe tie oanadenai8
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\to~ of the surface vegetat ton had t’e~n removed by t he bul idozer
j blade down to the surface of the organic soil. Since many root a and

r h i  ~‘onten were left In place , rapid sedge and grass regrowt h has occurred
w i t h i n  the t r a i l .  Thaw depth In t h e  t rat I wait approximately 1 m , and In
t he itdjaeent- undisturbed area ap p r ox i m at e ly  8o em.

~~~~~ 
(rigs . ~ and Q ) .  ! 1m1 tar to ~t t  e 10 , e x ’ e l s t  bet t or

w It h store cant I owi layer of hi ack spruce and a few t iuuarnck and al mat’
compi t’t. e cover by shrub underat ary 1’ re~ in  hi t’ah , but’ t’a I oberry and
w i l l o w .

4 ‘Pt’ees and shrubs had been removed along w i t  h t- lie I r ~ ~ t a , exposIng
I i  ‘~~~.‘ areas at’ organic not I . The reveget - a t-ed grass ‘over on the t t ’’ t  11
va r! ed t’t’am ~ to 8o% , cons t o t  I itg ma I uly ‘t ’ oat tongrat~ a anti  a raw t no a’ ‘oh
~‘ot t angrass w i t h  soni c bluejoint- recdgrann au.I horn et  a l l  . Thaw ~tcpt ii In
t ha t r a t  ‘ was app r o x I m a t e ly  1 in, and I it the t~djacent. area QO t a Q ’  cm .

Site 12 (Figs. 10 and i i  ) . Prier  t han the previou s t we a I t es  w i t h
o ~‘ mlipprox. ) black spruce overat .ory , a t’ew t a l le r  w i l  lawn anti an
e x t  ~~~ t v t ’ low shrub understory of’ l abrador tea , bearberry , low h w I h
cranberry and prickly rose, and a moan ground cover.

Because at’ the ovei’atory dens I I y , removal of t he t ret’s wit -h t lie I r
a had result ed In nearly complet e remova l of the aurt’ace v e g e t at i o n

mat- , exposing dry organic soil ~egetat  (on cover at: the  t tot I I  was less
h a n  10% , consisting of scattered seedi lags of cat t o n g r aas .  ~ ome

t oat t.ered debris from the t ret ’e reins I ned on the t rail out’ fact’, ‘Pin’ h - w
dept h probe penetrated only 1’~ cm to what appeared to be gravel., ~ot
fr . s t  i the .

~ t t e  i ,~ (Figs , 1.’ and 1 ~). A wtllow shrub thicket  wi t - h sca t te red
tamarack, resin birch , moss hu,mnoeku, bluejoint reedgi’aaa and sedge .

The t r a il  cut had been done w i t h  v ery  1 It t ie pt,net ioU Ion of’ t he
bu l l dozer  blade into the soil. ilevegetatlan had produce.! a ~~~ vascular
plant cover over the dried organic soil , the prominent apecles being
t uasoek cottongrase , bl uejoi nt re tgraaa , horsetail , sedge and some
w i l l o w . What appeared t a be e i t h e r  the frost. 1 inc or gravel was det-ec ted
at. a dept h of 80 cm.

tin aerial view at ’ the area c o n t a i n i n g  s it -es  1 1e anti l. ’ is shown In

~‘tgure ‘,. (Refer also to l”ig. (0l~.

:~ it e 1 ) i (F igs .  1 )-i and 1 ’  ‘I . A peat’ ly t ir al  tied , welt developed ohi ’uh-~
tntsa. ’k counnunity w i t h  cot t ~~~~~~~ ‘~~~~~~i t uo : t o . ’kn up t a  1 m in  . i lanieter ,

‘i t I cr et i  paper b irch w i t  h numeroun rot In  lii roh and w i l l  ow ape.’ I cit

a pa.’ I cit fr equent- ly occurring on the I u~tiocka Include ol aittiherry . 1
tar t t’a , anti blueberry , an wel l a:. 5%, ii a.

I’

- - I F ~~~~~~~~~~ I~~~~~-i-~* ~“ ‘ ~~~~~~~~~~~~~~~~~~ 
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Blade penetration had been down to the bottom of’ tussocka , near the
natural  water level. The veget~ tion cover was lean than io% , primar i ly
bluejoint reedgrass and horsete~-il , wit h exposed , wet organic soil arid
pond ed water elsewhere. Thaw depth In the trail was hO to ~~“ cm , an d 1’,
to itO cm in the adjacent area (measured from the bottom of tussocks).

Site 15 (FIgs . ft and 17). Smit e original  vegetation cover as at
site 114,

At th is locat ion , blade penetration had been several cm below the
bottom of tusaocka , resulting in standing water, up to 10 cm deep, in
t he  trail . Some blue,jotht reedgrass and Iris were observed In t h e
water. Thaw depth was 70 cm bclow the water surface, toni ~l to’ ~t’ on In
the adjacent area (measured from the bottcnn of t.ussoeks). Thi s site
represents one of the deepest disturbances on the new trail, In terms at ’
hulido~ er blade penetration .

An aerial view of site 16 Is shown in Figure 18. and of a lt e  17 in
F.gure 19.

Site i~ (Pigs. 20 and :~l ) .  A mixed paper birch ( dominant ) - wh~tc
spruce stand with a tall underatory of alder and w i l l o w  ( approx . ~. m . ) ,
indicating a relatively young ~tand .

Trees and other vegetation had been remove.! to a level even with
the t e r r a i n  surface. Some t - r oe a had been oprctot.ecl , exposing wet organic
sail. Veget a tion  cover var i ed from 10 to  ooS over the  are a , the dominan t
species being bl.uej olnt- ree.igraas and horsetail with nwnerous wil low
seedlings. Thaw depth was greater than 1 m .

Site 17 (Pigs. 22 and 23) . A tal l (~3—m ) alder—willow shrub coin-
munity (similar to the underetory at. sIte 16), with a few paper birch
and white spruce.

The surface diaturbanc~ was more severe than at the nearby site 16.
Blade penetration and uprooting of some ot’ the trees had resnited In
several ‘depressions deep enough to expose standing water. Vegetation
(‘over varied from 0% in the exposed water areas to 80% in the drier ,
lc~s disturbed locations, and Included bluejoint reedgrana , horeetail ,
firewe ed , prickly rose and bunchherry. Thaw depth was greater than 1 in.

An aerial view of’ site 18 In shown in Figur e ;‘14 , and of site 19 in
Figure ~~~~~~

~iIe l8 (Figs. ‘h and .~7 
) . A m ixed spru ce—hi rch st and , simil ar to

ti I t e I h , hut. better drained , w i t h  a 1 o% vascular Plant CO VCV , ~‘Ct f l f l i  sting
of fireveed , winter cress , har~ cta i l~~, nedges and nor i l  t -ered wi l lows .



~~~~~~~~~ ~

Disturbance has been comparable to that at site 16, wI th vegetation
removed even with the terrain surface, exposing organic soil at inter—
inittent locations. This site had been used for vehicle repair and
maintenance.

Site~~~ (FigS. 28 and 29). A stand of dead spruce wi th a low shrub
understory (primarily willow) in a well drained area .

Blade penetration had been even with or slightly below the soil
surface, resulting in areas of exposed , dry organic soil. Revegetation
by grasses and willow seedlings had produced a cover of less than 50% of
the trail surface. This site wan later burned out during a forest fire .

An aerial view of site 20 is shown in Figure 31.

Site 20 (Pigs. 32 through ~5). A shrub—tussock counnunity , adjacent-
— t o  a spruce stand, similar to sites lit and 15, but better drained , the

dominant species being willows, resin birch , various berry bushes ,
grasses and mosses.

The surface vegetation had been removed even with or somewhat below
the bottom of the tussocke, resulting ‘in exposed organic soil for lnoBt
of the trail surface. The regrown vegetation cover was less than 10%,
and consisted of willows , prickly rose and grasses . Thaw depth in the

- , trail was 50 to 55 cut , and 35 to ito cm in the adjacent area (measured
from the bottom of tussocks).

Other Sites

~~~oj’ concentration (artillery) (Pigs. 36—39). This area has been
used during previous maneuvers (for location refer to Fig . 3). The
three old trails that converge toward the observation tower appear to
have been cut a number of years ego , The lack of any significant berms
along the trail edges implies little or no blade penetration below the
terrain surfac e. While there is a healthy regrowth of grasses, very
li ttle regrovth of shrubs could be observed (Figure 38). For coinparl—
son , the new trail , on which Site 20 is located , is shown in Figure 39.

Sc
~
ie debris were found near the tower (Fig . 36), ind icating troop

activit ies , but ~snerally the area had been cleaned up very well.

H Trail over bo& (Figs. ito and iti ; refer also to Fig. 70a). An open
bog, with sedge and horsetsil as domi nant. speele~ and wi l lows  on moss
covered high points, the vegetation mat floating on standing water 0.6
to 1 m deep.

10
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The newly cut trail showed relatively little impact (only one edge
of the trail is visible), since a minimum of surface or vegetat ion
disturbance had occurred , Willows had been Shear~d off at the water
level and some moss h~~nocks had been knocked loose.

Conuni.~nd post (Fig. 142) and Landing area (Fig. 143) are shown for
record purposes only. -

Troop concentration (Blair Lakes) (Figs. 1414— 57) .  The area contains
an unpaved landing strip, a new trail (Fig. 50) and several old trails
(such as shown in Fig. 51). Some vehicle tracks are visible on an old
trail (Figs. 52 and 53) ,  which are also detectable in the aerial vtew
(at the intersection of the trails) in Figure 149.

A couple of typical bivouac sites are shown in Figures 514 and 55.
A dump site, with ashes still ‘risible , is shown in Figure 56. The com-
munications center site is shown in Figure 57. The cleanup in all of

• these areas has been rather thorough. Some minor debris, such as
sections of conuuunications wire, ration containers, and empty cigarette
packs, were well hidden by the vegetation. From the air, the only
visible signatures at this particular area were the trails. A number of
fuel drums were observed at other sites in the Blair Lakes area.

Ta.nana to Blair Lakes tr~~l (Figs. 58— 67) . For record purposes,
severs.], aerial ‘photos were taken of the trail which was used during the
last maneuvers as an access route to the Blair Lakes area from a roan. on
the east bank of the Tana,na T’iver.

The location where an ice bridge was built f rom the east shore to
the river, is shown in Figure 58. Removal of trees between the road and
the river and some grading of the bank are the only obvious signs of
disturbance. The river crossing, which was done over an area similar to
that shown in Figure 59, left no visible marks. -

The beginning of the traiL on the west bank of the river is shown
in Figure 60, and the continuation of the trail toward west in Figures
61 through 67. In one poorly drained area (Fig. 65), vehicle trails
were observed off the original trail which showed noticeable subsidence
and had resulted in a depression below the water level. Ground in—
spection was made at one location on the trail to observe the vegetation
regrowth (Figs. 68 and £9) .  

-

It was understood that this is an old trail which had been re-
bulldozed prior to the recent maneuvers. Judging from the age of the
berms along the edges of the trail and the vegetation regro’wth in the
trail, it was apparent that in most areas the recent trail preparation
had been confined to snow removal without additional disturbance to the
terrain surface or to the vegetation.

11 
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A number of snowmobiles had been used during the maneuvers as
ground reconnaissance vehicles. Since the snow cover had absorbed
whatever impact was produced by the snowmobiles, no signatures of their
tracks were visible on the tCrraln surface.

The principal observation sites , selected for both close and
cursory annual monitoring , are suirmarized In Table ‘ , which inc1ude’~ a
listing ~f the corresponding Figure (photograpn) numbers for each ~ite.

Figure 70 shows aerial views of 3 sections of the new trail SE of
Clear Creek Butte shortly after the trail had been cut . Figure 10a
shows the bog area where the bulldozer blade did not penetrate into the
soil. This view contains the area shown In Figures ito and 141. Figure
TOb contains sites 114 and 15, where considerable vegetation and soil
removal had occurred (refer to Fig. 5). Figure TOc includes sites 10
through 13 (refer to Figure 14).

SUMMARY AND CONCLUSIONS

During the 1977 winter maneuvers, a new trail suitable for wheeled
vehicle traffic was prepared by bulldozers in the area between Clear
Creek Butte and Blair Lakes, south of Fairbanks, AK. The objective had
been to remove only the snow cover and standing vegetation ; however, In
some areas the bulldozer blade had penetrated below the soil surface, in

¶ some cases resulting in exposed water during the following thaw season .

To observe the short and 1ong term effects of this type of trail
preparation, as well, as the effects of the subsequent traffic and re-
lated vehicle and troop activities on the terrain , a number of observ~.-
tion sites, representing the various degrees of initial impact or dis-
turbance, were selected for annua .i monitoring of the soil..vegetation
response.

• Removal of the snow cover and surface vegetation above or even with
the soil surface does not significantly disturb the root system and ,
therefore, encourages rapid revegetation by shrubs and grasses. The
extent of potent ial revegetation decreases as the depth of bulldozer
blade penetration increases. In addition , exposed soil and standing
water can increase the thaw depth in areas of shal’~ov (c 1 ut) frost line
due to decrease in albedo and decrease in the insulation properties of
the terrain surface (lack of vegetation mat). in the case of exposed
standing wuter , caused by excessive excavation combined wi th  settlement
due to frost line depression, continued degradation with time, instead
of recovery, can occur.

____ _______________ _ _ _  
_ _  ~~~~ ‘
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The most severe terrain surface damage, caused by the trail  pre-
paration (bulldozing), occurred in areas with pr ominent microrel lef ,
such as the tussock areas. The relatively level bog areas experienced
the least impact.

Vehicular traffic had been confined to the prepared trails; there-
fore, no assessment could be made on the effect s of off—road traffic.
The trails constituted the only easily visible signatures of maneuver
activities. Other troop activity signatures, such as bivouac sites ,
could-be detected only during close reconnaissance on the ground . Troop
concentration areas had been policed quite ‘horoughly after the 1917
winter maneuvers.

In general, it appears that, except for the trail cutting , military
• maneuvers such as those conducted by the 172nd Infantry Brigade during

- • the winter of 1977, do not result in any significant environmental
impact . This conclusion is made as a result of:  1) the apparently
thorough cleanup after the exercises, and 2) the absence of any major
off-road vehicle traffic , which may have left some noticeable impact ,
had heavy off—road vehicles been used . However, the bulldozer—cut
trails, which were required in the absence of off—road vehicles, result
in a significant impact , although the damage is limited to a relatively
narrow, but long , area.

The selected observation sites will be monitored during the next
few sussner s to observe the vegetation recovery in the trails.
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rigure 4. Aerial view of
sites 10 to 13.

Figure 5. Aerial view of
sites 14 and 15.
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Fiy ure 6. Site 10 Figure 7. Area adjacent to site 10
(looking N). (look ing E).

~~ At.

F I gur e 8. SIte 1 1 Figure 9. Area adjacen t to site 11
(looking N). (l ookinq E).
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Figure 10. Site 12 Fi gure 11. Area adjacent to site 12
( looking N). ( looking E) .
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Figure 12. Site 13 Figure 13. Area adjacent to site 13
(looking N). (looking E).
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Figure 14. Site 14 Figure 15. Area adjacent to site 14
- I (looking N). (looking E).
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Figure 16. Si te 15 Figure 17. Area adjacent to site 15
-
, 

(looking N). (looking U).
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Figure 18. Aerial view of site 16.
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I’- FIgure 19. Aerial view of site 17.
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~~Fi gure 20. Area adjacent to site 16 Figure 21. Site 16
(looking E). (looking S).
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. Site 17 Figure 23. Area adjacent to site 17

( l o o k i n g  N). (looLin ~ U).
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Figure 24. Aer ial view of site 18.
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Figure 25. Aerial view of site 19.
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I 1 ‘lul t’ 26. Art ’ a adjacent. to si t.e 18 Fi~ ure 27. Site 18
( i~~ kin ~ U ) .  (lookin g S ) .
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Figure .‘8. Site i q Figure 2Q . Area adja cent to s I t e  19
(looking N). (looking 1).
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Figure 30. Aerial view of troop
concentratio n (arti llery ) area
and site 20 (look ing SE).
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Figure 31. Aer Ial view of sIte 20
(looking S) .



-. 5.- - -—-
~- T’~~~~~ Jr~~ ‘ - -

~~~
---

~=-~
-
~~~ ~~~~~~~~~~~~~~~~~~~ 

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~ 

£~ 

j~ _ _ _ _

_ _  ~~ ~~~~~~~~~~~. 
_ _ _

, ~~~ a. 4k 4 , 4’ ‘.
~
r .  

~ 

.

.

‘

~~~~~~~~~~~~~~~ _ _
~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ _ _

__

Figure 32. site 20 Fi gure 33. Area adjacent to site 20
(looking N). (looking E).
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Figure 34. Area adjacent to site 20 FIgure 35. Site 20 , closeup
(looking 14). (looking N).
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Figure 36. Troop concentration Figure 37. Trnil iti •
(artillery ) area. concent-r f l l ,  ~I ~~
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Figure 38. Old trail Figure 39. New trail
(look ing W). (looking N).
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Figure 40. Trail with minor Figure 41. Same trail
disturbance south of Clear (looking E).
Creek Butte (looking N).

Figure 42. Coninand post location Figure 43. Clear Creek landing
north of Clear Creek Butte area (looking S).
(looking N).
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FIgure 44. Blair Lakes landing Figure 45. Overall view of troop
area (looking W). concentration and landing area

(loo ki ng SE ).

~~~~ 11
Fi gure 46 . Western sectio n of Figure 47. lan d in g area

bivouac area (looking N). (looking S).
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Fi gure 48. Eastern section of
bivouac area (lookino U).
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Figure 49. Conri un ications center
area (looking S) .
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Fi gure 50. New trail Figure 51. Old trail
(looking SE). (lookinq C).
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Figure 52. Vehicle tracks in old trail Figure 53. Vehicle tracks in old trail
(looking E). (looking S).
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Figure 54. Bivouac site , Fioure 55. Bivouac site ,
north of trail. south of trail

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

____ ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~

Figure 56. Dump site . Figure 57. Comun ica ti ons
center site .
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Fi gure 58. Location of ice bridge , Fioure 59. V iew of Tan ana R iver
east bank of Tanana River. SW of Eielson AFB (looking S)

4

Fi gure 60. Beginnina of trail , Fi gure 61. Trail from lanana Riverwest bank of Tanana River. to Blair Lakes (looking U).
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Figure 62. Tanana to Bl a ir Lakes Figure 63. Tanana to Blair Lakes
trail (looking Nt.’). tra il (looking ‘i) .

I

Figure 64. Trails east of Figure 65. Trail throur~h ~,et area .3lair Lakes (look ing NW) .
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Fi gure 66. Tanana to ~lair Lakes Fi gure 67. Tanana to I~1air Lakestrail (looking SE). trail (looking SE).
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Figure 63. ~roun d v i e~ of trail Finure 69. ( round view ef trail
(lookinn li). (lookina U).
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