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BACKGROUND

The requirement for this terrain analysis of Fort McCoy
was stated in message P241854Z, Oct 75, from the Commander,
FORS5COM to rhe Office Chief of Engineers (OCE), Department
of Army, Subject: "Terrain Analysis of Selected FORSCGOM
Installations." The FORSCOM requirement identified 13 in-
stallations (later amended to include a total of 17) inclu-
ding Fort McCoy, and cited topical coverage to be included
in the studies. Responsibility for management and supervi-
sion of the program developed in response to the FORSCOM
roquirement was assigned by OCE te the Terrain Analysis
Center (TAC), US Army Engincer Topographic Labratories.
At FORSCOM request, TAr responsibility also includes tech-
nical supervision and direction of FORSCOM troop units as-
signed to the program.

Scope and content of the topical coverage included
in the FORSCOM requirement were developed jointly between
representatives ot TAC and FORSCOM Headquarters. Analytical
and cartographic specifications ftor the studies were de-
veloped by TAC, coordinated with OCE and concurred in by
FORSCOM Headquarters.

PURPOSE

In stating the requirements for terrain analysis of
selected installations, FORSCOM indicated that the purpose
of the program is to assist military planners in future
stationing decisions. To acheiye this purpose, planners
must obtain an appreciation of the on-post terrain that
includes among many other things, knowledge of the suit-
ability for conducting field training excercises involving
manueverabilicty of troops and military vehicles. The degree
of manueverability that can be acheived is a function of
several terrain factors including slope, surface configur-—
ation, soils, vegetative cover, and surface drainage, all
of which are treated in the studics.

Planners concerned with troop stationing also need
certain off-post information such as statistics on housing,
schools, hospitals, and public utilities in urban areas
near installations, as well as pertinent data on airfields
and ports in the wvicinity. These things are also treated
in the studies.

Since the program under which this study was prepared
is intended to serve troop stationing requirements, the
support provided by the program to environmental require-
ments is only incidental. While some of the information
contained in the studies may be useful as environmental
‘base line data, the studies are by no means complete envi-
ronmental inventories of the kind required in support of
environmental impact assessments.

SCOPE

In scope, the terrain analysis is a compendium of
available data on the pertinent natural and man-made fea-
tures of the reservation and an evaluation of their effects
on tactical military operations. The program does not in-
clude basic research to Ffill gaps in these data although
some short-term field investigations were performed to
obtain ground truth and a general overall appreciation
of terrain elements. Therefore, the scope of the analysis
is limited primarily to those factors which have been doc-
umented by other authorities and to the results of analysis
and evaluation of those factors by senior terrain analysts
for topics such as cross-country movement, cover and con-
cealment and water resources.

INTRODUCTION

The terrain analysis preparation process has neces-—
sarily involved analytical judgement in the selection of
pertinent source data, resolution of data conflicts, recog-
nition of interrelationships not previously made explicit,
and the application of remote sensing to update certain
critical, time-variant data such .as vegetative cover and
man-made features including reoads, airfields, and facilities
constructed outside of the cantonment areas.

LIMITATIONS

The study naturally reflects limitations in the qua-
lity, amount, and currencv of the source data on which it
is based. Numerous field interviews and selective use ot
remote sensing were employed in an effort to assure presen-
tation ot the latest and best information. Within the re-
latively complex topical scope of the analysis, however,
there arc a number of aspeets on which source data have
not been generated with the focus or recency desired to
meet objectives fully. As noted under Scope the study ef-
fort was not designed to include basic rescarch as a means
of filling gaps in data.

By design, the presentation is cast at a level of data
coverage consistent with stated objectives. Users interested
in deeper pursuit of data are referred to the List of Sour-
ces in the back of the study.

PRESENTATION

Maximum use of pgraphic presentation has been made th-
roughout the terrain analysis. Supporting text is, as far
as practicable, in tabular format kcyed to the related gra-
phics which follow. The primary map scale is 1:50,000. For
Urban Arcas (Cantonment Arca) the scale of the map is
1:11,500 and for Off-Post Features the map scale is
1:1,000,000.

STUDY AREA

The Fort McCoy military reservation covers 242 square
kilometers (59,779 acres) in Monroe County of western Wis-
consin, approximately 48 kilometers (30 miles) east of La
Crosse and the Mississippi River. La Crossc s the largest
city in the immediate area, with a 1978 estimated population
of 51,150, The {installation can be reached by Interstate
90, U.S. 16, and Wisconsin Highway 21; also, there is Veolk
Field (Air National Guard) at Camp Douglas- and La Crosse
Municipal Airport ncarby.

The contiguration of surface features consists pri-
marily of smooth, ncarly level plains with moderately rugged
hills located mainly in two east-west ranges; clevations
range from 248 meters (815 feet) above sea level where the
La Crosse river leaves the rescrvation to 442 meters (1450
feet) near Greenfield Fire Tower. About 75% of the reserva-
tion is covered by deciduous and coniferous forests and
scrub; short grasses cover about 15%, particularly in the
northwestern part; and scattered swamps and wetlands, some
small to medium lakes, and barren and built-up areas cover
the remainder . The reservation is drained primarily by
the La Crosse River and its tributaries, which flow general-
ly westward and southwestward; only a small arca near the
northern boundary drains into the Black River through Clear
Creck and scveral other small streams. During the long,
cold winter, most of the streams are snow covered and frozen
with ice thicknesses up to several inches. Snow cover is
persistent, generally between 0.6 and 0.9 meters (2 to 3
feet) from December through March. During the spring thaw,
flooding is not a significant problem, as the soils are
well drained; the lowest water is during late summer and
early fall.



I DESCRIPTION AND MILITARY ASPECTS OF TERRAIN

A. SURFACE CONFIGURATION

Fort McCoy is the Driftless Area of the Central Lowland physio-
graphic province. In the south, hillocky, severely dissected high
plains are oriented gencrally east-west seperating the primarily flat
to gently rolling low plains of the Silver Creck drainage bagin from
the central section of the reservation. South of Silver Creek basin
is an arca of moderately dissected high plains. The central part
of the resrvation is characterized by moderate to highly dissected
high plains on the eastern and western sides of a gently rolling,
well-drained, low plains. The northern part consists of a heavily
eroded, narrow belt of east-west trending high plains and flat to
gently rolling swampy low plains drained by northwesterly flowing
tributaries of Ranch Creek and Clear Creek.

MAP
UNIT LANDFORM TYPE

LANDFORM DESCRIPTION AND DISTRIBUTION

ELEVATIONS

Low Plains

High Plains

Flat to gently rolling plains cover about 80% of the reservation.
Flattest areas are along drainageways and in scattered, small marshy
depressions. Slopes most commonly 3% to 8%, but between O% and 3%
on flood plains, and up to 15% along upper reaches of streams and
adjacent to high plains. Interstream areas generally between 15 m
and 40 m (49 to 131 ft) above adjacent valley bottom; relief ranges
from less than 10 m (33 ft) near West Silver Lake to about 50 m (164
ft) in the east-central portion of the reservation.

Moderate to highly dissected hillocky plains and low ridgelines
cover about 20% of rthe reservation. Ridgelines of the high plains
in north and south trend generally east-west, marrow interstream areas
are crossed by low passes. In the central part, on the east and west,
ridgelines of hillocky plains trend generally north-south; dissection
is greatest in the cast. Slopes are largely between 15% and 30% and
reach up to 45% in the east; slopes adjacent to the low plains are
mainly from 8% to 15%. Interstream areas are generally between 80
m and 110 m (262 to 361 ft) above valley bottom; relief ranges from
70 m (230 ft) east of Upper Pass to 130 m (426 ft)near CGreenfield
fire tower.

SELECTED PASSES

Mostly between 225 m and 280 m (738 and 913
ft) above sea level. Lowest elevation 1is
250 m (820 ft) near the airfield in the
southwest. Highest elevation is 332 m (1090
ft) south of Alderwood Lake at grid coordi-
nate 880826.

Mostly between 305 m and 395 m (1000 and
1266 ft) above sea level. Lowest elevation
in the southern high plains is 274 m (900
ft} at grid coordinate 845704, Highest elev-
ation is 427 m (1400 fe) at grid coordinate
919711. Lowest elevation is the east-central
high plains is 281 m (920 ft) at grid coor-
dinate 865779, Highest elevation is 442 m
(1450 fr) at Greenfield fire tower, grid co-
ordinate 900794. Lowest elevation in the
northern high plains is 268 m (880 ft) at
grid coordinate B813768. Highest elevation
is 392 m (1290 ft) at grid coordinate 814863.

GRID COORDINATE ELEVATION WIDTH
Lower Pass 827711 286 m (938 ft) 77 m (252 ft)
Upper Pass 859723 317 m (1038 ft) 13 m (41 ft)
Layfayette Pass 858717 317 m (1038 ft) 125 m (410 f¢)
Raymore Pass 876718 326 m (1069 ft) 102 m (335 ft)
N1 Pass 820838 326 m (1069 ftr) 50 m (164 ft)
N2 Pass 847850 33 m (109 ft) 19 m (62 ft)
N3 Pass 900875 357 m (1170 ft) 125 m (410 ftr)

B. SURFACE DRAINAGE

Much of the surface drainage on Fort McCoy originates within the boundaries
of the installation. Approximately 80 percent of the fort lies within the River
Basin, 20 percent within the Black River Basin, and less than one percent with
in the Wisconsin River Basin. All of these rivers eventually flow westward
into the Mississippi River. Of the ten named streams on post seven are within
the La Crosse River watershed. The La Crosse River flow southwestward across
the central reservation for 17.7 kilometers (11 miles). Silver Creek joins
the La Crosse River off post after flowing westward across the northern part
of the reservation to join the Black River off post.

There are no gaging stations on Fort McCoy. The nearest station is on
the La Crosse River near West Salem, 54.7 kilometers (34 stream siles) down-
stream of Fort McCoy. Discharge measurements given in the table below were
determined by the floating chip method with the exception of Silver Creek,
which was computed by flow meter. All measurements were taken in a wetter—than-
average year and whenever possible from the lower third of the stream investi-
gated. Ground water discharge and recharge are very important im maintaining
the year-round stream flows, supplying about 66 percent of the annual flow.
The remaining 34 percent is supplied by surface run-off, with peaks during
periads of heavy rain and snowmelt in the spring. These periods of heavy runoff
are usually compressed into only a few weeks per year. :

Because flood stage estimates are valid only near gaging stations and long
term records are not available, it would not be possible to make accurate pre-
dictions of flood levels at Fort McCoy. The Little La Crosse River, near Leon,
has a highest recorded stage of about 1.6 meters (5.3 feet), which is considered
equivalent to a 100 year flood. This would be analogous to the La Crosse River
on Fort McCoy, but at about three~fourths the magnitude. Because stream flows
are not excessive on Fort McCoy, flooding of any consequence rarely occurs.

There are no designated fords on Fort McCoy. Those previously used have
been converted to culverts. All traffic is encouraged to use bridges whenever
possible to prevent damage to fish spawning.

All Lakes on Fort McCoy are man-made impoundments with dams ranging in
length from 46 meters (150 feet) to 98 meters (320 feet). All dams are class-
ified as earthen and construction materials either silt/clay or clay/rock.
The lakes usually freeze over by late November and thaw usually occurs in March.
The thickness of ice may reach about .549 meters (1.8 feet) by January.

The accuracy of most figures in the Drainage Characteristics and Lake,
and Ponds and Reservoirs tables can be supported by stream and lake inventory
reports prepared by the Directorate of Facilities Engineering. Where figures
were not available, estimates were given by staff members of the Land Management
Branch, Directorate of Facilities Engineering, Fort McCoy. '
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B. SURFACE DRAINAGE (Continued)
DRAINAGE CHARACTERISTICS

DRATINAGE
CATAGORIES

GENERAL

REGIME

WIDTH

BANKS

BOTTOMS

DEPTH

VELOCITY AND DISCHARGES

WATERCOURSES

La Crosse River

Drainage Basin

La Crosse River

Silver Creek

Tart Creek

Stillwell Creek

Squaw Creek

Swamp Creek

Sparta Creck

Black River
Drainage Basin

Clear Creck

Ranch Creck

Showen Creek

STANDING BODIES OF WATER

Large perennial stream meanders

southwestward across center of
Teservation in a wide valley.
Swamps border both banks along
most of lower reaches.

Perennial stream mcanders
westward over gently rolling
low plains feeding into the

La Crosse River at Angelo Pond
{off-post). Some swamps border
the middle reaches.

Perennial stream meanders
westward across south central
part of reservation. Stream
flows through cantonment area
into La Crosse River and is
bordered by swampy areas in
some places, particulariy in
lower reaches.

Small perennial stream flows
northwestward over flat to
gently rolling plains.
Stream originates on poskt,
flows through cranberry bog
arca, and foins the Tarr
River just south of the can-
tonment area.

Percnnial stream meanders
sonthwestward across center
of post, mostly over gently
rolling low plains to join
the La Crosse River just west
of the cantonment area.

Small intermittent stream
originating in a swamp
north of Big Sandy Lake.
Stream flows ocut of swamp
westward for about 3.2 km
(2 mi) to Silver Creck.

Small perennial stream
originating off post and
flowing westward over flat,
low-lying plains. Stream
joins Tarr Creek just east
of the cantonment area.

Perennial stream which
originates in a swamp on
the north part of the
post and flows westward
over relatively flat
land, emptying into North
{Habelman) Flowage.

Small perennial stream
originacting on post and
flowing northward across
north boundary.

Small perennial stream
originating on post and
flows morthwestward over
low—lying gently rolling
plains. Parts of stream may
become intermittent during
periods of extreme low
water. Stream flows into
North (Habelman) Flowage
just ecast ot nerth post
boundary.

Mostly perennial tributaries
flowing over gently rolling
low plains. Most streams
¢ither originate in or arc
bordered by swampy areas.

(SEF LAKES, PONDS AND RESERVOIRS TABLES)

WET AREAS

Swamps and
Marshes

Mostly perennial swamps,
usually considered at

least 80% wooded. Wetlands
are not concentrated in any
particular arca on post but
fairly evenly distributed.
Predominant wetlands are
located along the La Crosse
River and on the vicinitices
of Big Sandy Lake and Nazel
Nell Lake.

High water, late March through
mid-April. Low water, July
through August. Stream will
not freeze over until temper-
ature falls to at least -18
to -20°F (usually in January)

Averages about 10 m

{33 ft) with variations
of ¥3 m (10 ft)

through length.

and thaw usually occurs by mid-

March., Ice thickness averages
3.8 to 5 ¢m (1.5 co 2 in.).

High and low water same as
above. Surface runoff more
influential to water levels
than ground water. Stream
usually freezes over by mid
to late January and thaws
early to mid March. Ice
thickness averages 3.8 to

5 em (1.5 to 2 in.).

High and low water same as
above.

High and low water same
as above. Water level
more dependent on ground
water recharge/discharge
than surface runoff.
Stream usually freezes over
by mid to late January
and thaws early to

mid March. Ice thickness
averages 3.8 to 5 cm (1.5
to 2 in.). '

High and low water same as
above.

High and low water same as
above

High and low water same as
above.

High aud low water same as
above.

High and low water same as
above.

High and low water same as
above.

High and low water same as
above.

High and low water same as
above ¢xcept surface usually
freczes over in November and
thaws by about late March.
Ice thickness may reach
60.96 cm (24 in.) by January
and often freezes to bottom.

Averages about 4.6 m
(15 fe).

Averages about 3.6 m
(12 fe).

Averages about 1.5 m
(5 ft).

Averages about 2 m
(6.5 ftr).

Same as above.

Averages about 4 m
{13 ft).

Averages about 3.3 m
(11 fr).

Averages about 2.1 m
(7 te).

Averages about 1.2 m
(4 fc).

Averages vary between
0.5 and 2.7 m (1.5 and
9 fr).

Areas vary from a few
square meters to over

1 square kilometer

(247 acres). Dimensions
of individual areas will
vary with periods of
high and low water.

Slopes generally steep
with heights up to &4 m
(13 ft).

Slopes generally steep
with heights up to 9 m
(30 fe).

Little slope with
heights of O to 1 m
{0 to 3 ft).

Slopes very steep
(about 45 to 90°)
with heights of 0.6
to 3 m (2 to 10 ft}.

Slopes very steep
(about 45 to 900)
with heights of 0.6
to 3 m (2 to 10 ft).

Slopes nearly vertical
with heights of

0.3 to 0.9 m (1 to 3
ft).

Slopus moderately
steep (30 to 60°)
with heights of

to 0.9 m (1 to 3 ftr).

Slopes nearly vertbical
with heights of ©.3
to 0.9 m (! to 3 ft).

Slopes nearly vertical
with heights of
0.9 to 1.5 m (1 to 3 Ft).

Slopus nearly vertical
with hceights of

0.9 to 1.5 m (3 to 5
fr).

Slopes nearly vertical
with heighes of 0.3 Lo
0.9 m (] to 3 tr).

Swamps and marshes
usually merge grad-
ually into higher
rerrain.

Primarily sand and silt
with significant amounts
of bedrock in middle reaches.
Gradient generally < 1%.

Mostly sand with small
amounts of silt and rock.
Gradient generally < 1%.

Same as above.

Generally sand with
some gravel. Gradient
generally < 1%.

Same as above.

Mostly sand with some
silt and rock. Gradient
generally = 1%.

Mostly sand. Gradient
generally < 1%.

Mostly sand and silt.
Gradient generally < t%.

Same as above.

Mostly sand with some
gravel. Gradient
generally - 1%,

Vary Lrom sand comb-
inations of sand, silt,
rock and/or gravel. Grad-
jents of 2 slreams aro
aboutr 1.737

< .

while others are

A layer of organic material
usually underlain by finc
sand or coarse sand.

Averapes about 0.4 m
(1.4 ft} but frequent
pools occur with
depths up to 1.5 m

(5 fr).

Averages about 0.25 m
(0.8 ft). Scattered
pools considerably
deeper. Channel
siltarion sometimes
OCCUrs.

Averages about 0.3 m
(1 ft) with scattered
pools of 0.6 to 0.9 m
{2 to 3 ft). Channel
siltation sometimes
oCCUurs.

Averages about 0.2 to
0.3 m (0.7 to 1 fr).
Scattered pools
considerably deeper.

Averages about 0.4 m
(1.4 fr). Scattered
pools considerably
deeper.

Averages about 0.2 to
0.3 m (0.8 to 1 ft)
in lower reaches.
Upper reaches usuvally
intermittent.

Generally averages
than 0.1 m (0.2 to
0.4 ft).

Averages about 0.15
to 0.2 m (0.5 to
0.7 ft).

Generally averages
less than 0.1 m (0.2
to 0.4 ft).

Same as above.

Varices from about 0.1

te 0.3 m (0.3 to 1 ft).

Scattered pools con-
siderably deeper.

GCenerally less than
0.6 m (2 fc). Maximum
known depth is 1.4 m
(4.5 ).

Average velocity of about 0.3 to 0.4
m/sec (1.0 to 1.4 ft/sec). Discharge
is estimated to be 4.7 m3/sec (166
fr3/sec).

Average velocity of about 0.4 m/sec
(1.4 ft/sec). Discharge is estimated
to be 0.6 m3/sec (20 ft3/sec).

Average velocity of about 0.5 m/sec
(1.7 ft/sec). Discharge is estimated
to be 0.6 m”/sec (20 ft3/sec).

Average velocity of about 1.8 to 2.4
m/sec (b to B ft/sec). Discharge is

estimated to be less than 0.1 m/sec
(3 ft3/sec).

Average velocity of about 0.3 m/sec
(1.0 ft/sec). Discharge is estimated
to be 0.26 m3/sec (9.1 ft3/sec).

velocity very low, less than 0.1 m/sec
(0.3 to 0.5 ft/sec). Discharge is
cstimated to be 0.14 m3/5ec (5.0
fr3/sec).

Average velocity of about 0.2 to 0.4
m/sec (0,7 to 1.4 ft/sec). Discharge
is estimatod to be 0,14 m3/sec (5.0

frd/sec).

Average velocity of about 0.5 to 0.8
m/sec (1.7 to 2.5 ft/sec). Discharge
is estimated to bue 0.4 m3/sec (14.1
tt3fsec).

Average velocity of about 0.7 to 0.9
m/sec (2.3 to 3.0 ft/sec). Discharge
is estimated to be 0.23 m2/sec (8.1
fr3/sec).

Velocity very low , less than 0.1 m/sec
{0.1 to 0.3 ft/sec). Discharge is
estimatod to be less than 0.1 m3/sec
(2.6 ft3/sec).

Most velocities are very low, less than
0.1 m/{sec (0.1 to 0.3 ft/sec). Discharges
alse estimated to be _very low, ranging
from less than 0.1 m3/sec (0.5 £e3/sec)
to a maximum on one stream of 0.14 m3/sec
(4.8 ftgfsec).

With the exception of stream channels
running through the swamps, water movement
iy usually imperceptible and discharge

is seldom measurable.



B. SURFACE DRAINAGE

LAKES, PONDS AND RESERVOIRS

(Continued)

MAP -GRID AREA MAXIMUM DEPTH HEIGHTS
NUMBER NAME COORDINATES { APPROXIMATE) (APPROXTIMATE) (APPROXIMATE) BOTTOMS REMARKS
) HECTARES (ACRES) METERS (FEET) METERS (FEET)
1 East Silver Lake 884687 2.62 {(6.5) 2.9 (9.5) 3.0 to 6.1 (10 to 20) Sand and 2.9 m (9.5 ft) high earthen dam. Hor-
Sile izontal underdrain with vertical ris-
re. Steep banks. About 6.4 hectares
(16.0 acres) of adjoining wetlands.
2 Squaw Lake 838772 6.19 (15.3) 5.3 (17.5) 0.9 to 2.4 (3 to 8) Sand and 5.3 m (17.5 ft) high earthen dam.
Rock Horizontal underdrain with vertical
riser. West bank considerably
higher than others. About
2.6 hectares (6.4 acres) of
adjoining wetlands.
3 West Silver Lake 825691 2.0 (5.0) 1.4 (4.5 0.9 (3} Silt and 3.0 m (10 ft) high earthen dam. Lake
Rock substantially filled with sand and
silt. About 43 hectares (205 acres)
of adjoining wetlands.
4 Alderwood Lake 877841 4.5 (11.0) 2.0 (6.6) 0.6 (2) Sile and 2.0 m {6.7 £r) high earthen dam, Hor-
Rock izontal underdrain with vertical ris-
er. About 147 hectares (365 acres) of
adjoining wetlands.
5 Stillwell Pond 889732 2.5 (6.1) 2.9 (9.5) 0.9 to 1.2 (3 to 4) Silt and 3.0 , (10 ft) high earthen dam. Hypo-
Rock lymnetic control device.
6 Squaw Creek Pond 877782 1.6 (4.0) 1.8 (6.0) 3.0 (10) Sand 3.7 m (12 ft) high earthen dam. Hypo-
lymnetic control device. 2.6 hectares
(6.4 acres) of adjoining wetlands.
7 Swamp Pond 830698 1.2 (3.0) 2.4 (8.0) 0.3 (1) Silt and 2.4 m (8 ft)} high earthen dam.
Rock Gravel spillway. About 78 hectares
(192 acres) of adjoining wetlands.
3 Wac Pond 851755 1.5 {(3.8) 1.8 (6.0) 0.6 to 3.0 {2 to 10) Sand 2.7 m (9 fr) high earthen dam. Hypo-
lymnetic control device. Also known
as Tarr Lake. About 23 hectares (58
acres) of adjoining wetlands.
9 Hazell Dell Pond 897857 0.9 (2.3) 1.8 (6.0) 0 to 0.3 (0 to 1) Silt and 2.4 m (8 ft) high earthen dam. Concrete
Rock spillway. About 6.5 hectares (16 acres)
of adjoining wetlands.

10 Upper Sparta Road 888755 1.9 (4.8) 2.9 (9.5) 1.2 (4) Silt and 2.9 m (9.5 ft) high earthen dam. Hor-~

Rock izontal underdrain with vertical riser.
About 23 hectares (58 acres) of
adjoining wetlands.

11 Lower Sparta Road B84756 1.8 (4.5) 2.1 (7.0) 1.2 (&) Silt and 2.1 m (7 fr) high earthen dam. About

Rock 23 hectares (58 acres) of adjoining
wetlands.

12 West Sandy Lake 816682 4.0 (10) 3.8 (12.5) 0.3 to 2.4 (1 to 8) Sand No structure. Ground water in borrow
pit. Southeast bank considerably
higher than others.

13 Sandy Lake 829683 5.3 (13.0) 3.0 (10.0) 1.5 (57 Sand No structure. Ground water on borrow
pit. About 2.6 hectares (6.4 acres)
of adjoining wetlands.

14 Big Sandy Lake 858687 7.7 (19.0) 6.2 (20.2) 1.5 (5 Sand No structure. Ground water in borrow
pit.

15 North (Habelman) 865903 37.6 (93.0) 5.2 (17.0) 0 (0) Silt and Total area approximately 85 hectares

Rock (211 acres). 38 hectares (93 acres)

LOW-FLOW AND FLOOD-FLOW RECURRENCE

within post boundaries. About 31

hectares (76 acres) of adjoining wetlands.
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C. WATER RESOURCES
1. SURFACE WATERS

The surface water resources on Fort McCoy provides abundant fresh
water year-round. Stream flows remain fairly constant throughout the
year due to a limited secasonal fluctuation of ground water recharge.

The La Crosse River, the largest stream on the reservation, flows
in a southwesterly direction draining a major portion of the instal-
lation. Two smaller river systems drain the areas north and south
of the La Crosse Basin. The water in the La Crosse River and its tri-
butaries is generally soft, alkaline, and clear to light brown in
color. In the northern basin, several small streams flaw into a lake,
the North (Habelman) Flowage; water in this basin is usally soft,
and light brown in color, with the pH varying among streams. In the
south, the water in Silver Creek and its tributaries is usually soft
to medium hard, alkaline, and clear to light brown in color.

Maximum runoff on Fort McCoy generally occurs from late March
through mid-April; minumum runoff occurs from July through August.
Because of severe winters, ice occurs on the surfaces of lakes and
streams with thicknesses of 0.2 to 0.5 m (0.5 to 1.5 ft), limiting
availability to the water.

Water quality, in general, is

considered to be good on Fort

McCoy. There is very little impact on water quality by the discharge
of the sewage treatment plant on the reservation near the La Crosse
River. Agricultural runoff produced in the headwaters areas outside
the fort is the major concern of water quality. The Tarr Creek and

the Silver Creek, both major streams
areas, are subject to a siltation problem.

originating in agricultural

Very few measurements are available on quantity and quality of
waters in the streams and lakes on Fort McCoy. Estimates on discharge
and quantities of available water are approximations from estimates
given by the Directorate of Facilities Engineering at the reservation.
Low and high extremes of stream discharge may occasionally exceed

the ranges given in the table.

SOURCE

QUANTITY

QUALITY

NEVELOPMENT OF SOURCE

' STREAMS

LaCrosse River - largest stream om post"
flowing southwesterly over North Impact
Area and exiting post southwest of can-
tonment area.

Silver Creek - flows westerly over south
post, joining the LaCrosse River at Angelo
Pond (off post). There are two impound-~
ments on this stream.

Tarr Creek - flows wWesterly over central
post and southern portion of cantonment
area.

Stillwell Creek - flows northwesterly over
south post and is a tributary of the Tarr
Creek.

Squaw Creek — flows southwesterly north of
cantonment area and joins the LaCrosse River
just west of the cantonment area. There are
two impoundments on this stream.

Swamp Creek - small tributary of Silver
Creek which flows in a westerly direction
from the middle of the south impact area
towrds the western boundary. One impoundment
is located on this stream.

Sparta Creek - flows westerly over east post

and joins the Tarr Creek east of the canton-

ment area. There are two impoundments located
on this stream.

Clear Creek - Flows nothwesterly over north
post emptying into North (Habelman) Flowage.

Ranch Creek — flows north over north post
emptying into North (Habelman) Flowage.

Showen Creek - small stream flows northwest-—
erly over north post emptying into North
(Habelman) Flowage.

Other streams - includes seven unnamed streams
flowing various directions throughout post.
With the exception of two, all are contained
within post boundaries.

LAKES, PONDS AND RESERVOIRS

East Silver Lake - small impoundment located
on-southeast corner of post. Silver Creek en-
ters this lake from the east and exist to the
west.

Squaw Lake ~ long narrow impoundment located
west of cantonment area. Squaw Creek enters

lake from the northeast and exists to the south-
west.

West Silver Lake - impoundment located on
southwest portion of post. Silver Creek enters
from the southeast and exits to the northwest.

Alderwood Lake — impoundment located on the
LaCrosse River, east of North Impact Area. La-
Crosse River enters lake in northeast fork and
exists to the west., Another small tributary
enters lake at its south fork.

Stillwell Pond - small impoundment located on
Stillwell Creek, which enters from the south-
east and exists to the northwest.

Squaw Creek Pond - small impoundment located
north of Squaw Lake. Squaw Creek enters lake
from northeast and exist to the southwest.

Swamp Pond - small impoundment located on
Swamp Creek. Creek enters from the east and
exist to the west.

Wac (Tarr) Pond - small impoundment located
in cantonment area. Tarr Creek enters from
the east and exits to the west.

Hazel Dell Lake - small impoundment located on
north post. LaCrossc River enters lake from
northecast and exits to the southwest.

Upper Sparta Pordd - impoundment on Sparta
Creek immediately upstream from Lower Sparta
Pond. Creek enters from east and exits to
west.

Lower Sparta Pond - impoundment on Sparta
Creek immediately downstream from Upper
Sparta Pond. Creek enters from the east
and exits to the west.

Sandy, Big Sandy, and West Sandy Lakes -
impoundments located on southwest portion
of post. All are filled borrow pits.

North (Habelman) Flowage - large impoundment
on north post only partially on installation

Enormous quantities of water available, wusually
exceeding 40,000 LPM (15,000,000 GPD). Volumes
decreasing upsreatm of Alderwood Lake., Large to
Very Large quantities, between 400 and 40,000
LPM (130,000 and 15,000,000 GPD) can be expecred

in upper reaches north of Alderwood Lake.

Very Large quantities available, between
4,000 and 40,000 LPM (1,500,000 and
15,000,000 GPD)}. Decreasing quantities avail-
able in upper reaches beyond East Silver
Lake.

Very Large quantities of water available,
between &,000 and 40,000 LPM (1,500,000 and
15,000,000 GPD).

Very Large quantities of water available,
batween 4,000 and 40,000 LPM (1,500,000 and
15,000,000 GPD). Decreasing quantities avail-
able upstream from Stillwell Pond.

Very Llarge quantities of water available,
between 4,000 and 40,000 LPM (1,500,000 -and
15,000,000 GPD). Decreasing quantities avail-
able in extreme northern reaches.

Very Large quantities of water available,
between 4,000 and 40,000 LPM (1,500,000 and
15,000,000 GPD).

Very Large quantities of water available, between
4,000 and 40,000 LPM (1,500,000 and 15,000,000
GPD).

Very Large quantities of water available, between
4000 and 40,000 LPM (1,500,000 and 15,000,000
gpd) . Decreasing quantities in extreme upper
reaches.

Very Large quantities of water available in lower
reaches, between 4000 and 40,000 LPM (1,500,000

and 15,000,000 gpd). Moderate to Large quantities
of water available in extreme upper reaches, be-
tween 40 and 4000 LPM (15,000 and 1,500,000 gpd).

Large quantities of water available, between 400
and 4000 LPM (150,000 and 1,500,000 gpd}. Very
Large quantities, between 4000 and 40,000 LPM
1,500,000 and 15,000,000 gpd), May be present
during wet season and periods of high water.

Quantities of available water range from Moderate
to Very Large, between 40 and 40,000 LPHM (15,000
and 15,000,000 gpd). Average quantities are Large,
betweem 400 and 4000 LPM (150,000 and 1,500,000
gpd).

Estimated volume of 18,500 m3 (4,888,800 gal).

Estimated volume of 166,700, m3 (44,042,100 gal).

Estimated volume of 9900 m3 (2,615,600 gal).

FEstimated volume of 57,000 m3 (15,059,400 gal).

3
Estimated volume of 42,700 m~ (11,281,300 gal).
New dam has recently increascd volume to an
estimated 55,500 mJ (14,663,100 Gal).

Estimated volume of 12,900 m3 (3,408,200 gal).
Estimated volume of 28,400 m3 (7,503,300 gal).

Estimated volume of 8800 m (2,325,000 gal).

Estimated volume of 20,100 mo (5,310,400 gal).

Estimated volume of 16,100 m3 {4,253,600 gal).

Data on average depths not available. Surface
areas are 5.3 Hectares (13.0 acres), 7.7
Hectares (19.0 acres), and 4.0 Hectares

(10.0 acres) respectively.

Data on average depths not available. Approx-
imately 37,6 Hectares (93 acres) are within
post boundaries.

Very soft to medium hard water, alkaline,
clear to light brown in color. Major source

of pollution is inadequately treated sanitary
waste, however stream conditions are not yet
considered unfavorable. Class Il trout stream.

Water is medium hard, alkaline, and light
brown in color. Stream sedimentation and
siltation, resulting from agricultural runoff
in its tributaries is major quality problem.
Class I1 - Class 111 trout stream.

Water is soft, clear and alkaline. Similar
siltation problems exist as in Silver Creek,
however eight siltation basins were installed in
1968 to help alleviate the problem. Class II
trout stream.

Water is soft, clear, and alkaline. No known
source of pollution. Class II trout stream.

Water is soft, alkaline, and light brown in
color. Water is generally of high quality
with no known source of pollution. Class I
trout stream.

Water is soft, alkaline, and light brown in
color. No known source of pellution. Class II
trout stredm.

Water is soft, alkaline, and clear. No known
source of pollution. Class IT trout stream.

Water is soft, alkaline, and light brown in
color. For that portion of stream on post,
there is no known scurce of pollution. Class
IT trout stream.

Water is soft, neutral, and medium brown in
color. For that portion of stream on post,
there is no known source of pollution. Class
I1 trout stream.

Water is soft, acid, and light brown in color.
No know source of pollution.

Most streams are saft water. pH ranges from 6,7

to 7.8 with an average of about 7.3. Color also

varies between clear and medium brown. There are
no known sources of pollution for these streams

on post. '

Water is medium hard, alkaline, clear and
has a high transparency.

Water 1is soft, alkaline, medium brown 1in
color, and has a low transparency.

Water is medium hard, alkaline, turbid, and
has a low transparency. Lake is substantially
filled with sand and silt.

Water is soft, acid, light brown in color
and has a low transparency.

Water is soft, neutral, clear and has a low
transparency.

Water is soft, acid, clear and has a low
transparency.

Water is soft, acid, light brown in color
and has a low transparcncy.

Water is medium hard, acid, clear and has
a high transparency.

Water is soft, slightly acid, clear and has
a high transparency.

Water is soft, slightly acid, clear and has a
high transparency.

Water is soft, acid, light brown in color and
has a moderate transparency.

Water is soft, turbid, and has a low transpar-
ency. pH varies between lakes from acid to
alkaline.

Water is soft, acid, light brown in color
and has a low transparency.

Access to stream is generally good because of
numerous adjacent roads and road crossings.
Certain areas, however, are restricted because
of dense vegetation, steep banks, and marshy
areas.

Access to stream is generally good because of
adjacent roads, however, dense vegetation and
marshy bapks restrict access in certain areas.

Other than access by adjacent reads, entrance to
water points is limited due to dense vegetation
heavy canopy cover, and marshy banks.

Access to stream is limited in upper reaches by
dense forest and in lower reaches by dense mixed
scrub.

Other than access by adjacent roads, entrance to
water points is limited due to dense vegatation
and marshy banks in certain areas.

Other than access by adjacent roads,entrance to
water points is limited due to dense vegetation
and marshy banks in certain area.

Other than access by adjacent roads, entrance to
water peoints is limited due to dense vegetation.

Other than one unimproved dirt road crossing,
access is limited due to dense scrub.

With the exception of one adjacent dirt road
near upper reaches, access is limited due to
dense vegetation.

Other than one unimproved dirt road ¢rossing,
access is limited due to dense scrub.

Access Is generally limited due to one or more
of the following factors: steep or marshy banks,
forests, and dense scrub.

Other than a road over dam, access 1s limited
due to dense vegetation on upper and lower
shorelines.

Adjacent road and limited vegetation provide
fairly good access. Lake is currently used
for military bridge training.

Because of siltation problems, lake would
not be suitable for use as a water scurce.

Dense vegetation on northeast side limit access.
Access is best on lower end where vegetation is pri-
marily grass. Lake has previously been used as a
water point for troops in the field as a water point.

Other than northeast end, where entrance 1is
limited by dense scrub, access is good. Lake
has previously been used by troops in the
field as a water point.

Steep banks of 3 m (10 ft) limit access to
lake.

Accessibility 1is good from adjacent road to
the west, becoming limited in the east by
mixed scrub.

Low banks and grassy area provide easy access
on north side.

Other than western side where shore is open
and grass covered, access 1is limited because
of dense wvegetation and marshy area. Lake
has previously been used as a water point
for troops in the field.

Access is generally limited because of mixed
scrub and/or marshy conditions.

Access is generally limited because of mixed
scrub and/or marshy conditions.

All lakes have shores with some grass covered-
areas and low banks. Accessibility should not
be a problem,

Lack of adjacent roads, dense forests and mixed
scrub severely limit accessibility to water points
on post.
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C. WATER RESOURCES (continued)

1. SURFACE WATERS (continued)

* Definitions of trout streams are as follows:

Class I - Good water conditions, high natural reproduction, suitable
density of wild trout, little or no stocking of hatchery
fish.

Class 1I - Good water condition, some natural reproduction but not

sufficient to maintain a completély wild fishery. Mod-
erate to heavy stocking of hatchery fish is necessary
to assure satisfactory fishing.

Class I11X - Marginal water conditions for sustaining trout populations
on a year-round basis. Continual trout stocking at speci-
fic time intervals is necessary to provide fishing through-
out the trout season.

Development of water intake points becomes severely limited December
through March when ice and snow may occur on surfaces of lakes and
with thickness of up to 0.5 m (1.5 ft).

Definitions of underlined terms are as follows:

Quantity Term Liters Per Minute (LPM) Gallons Per Day (GPD)
Enormous More than 40,000 LPM More than 15,000,000 GPD
Very Large 4,000 to 40,000 LPM 1,500,000 to 15,000,000 GPD
Large 400 to 4000 LPM 150,000 to 1,500,000 GPD
Moderate 40 to 400 LPM 15,000 to 150,000 GPD

USER NOTES:

‘For permissible concentrations of impurities in military water supplies, see
Field Water Supply, TM 5-700, July 1967, paragraph 19, or other applicable
manuals or regualtions.

CHEMICAL DATA-LA CROSSE RIVER, VICINITY OF FORT McCOY

Grid Coordinate Sample Source Date BOD T%mp. pH Do MFFCC
Sampled mg /L C. mg /L Per 100 ML.
831751 Camp McCoy 1 OCT 70 1.5 13 T.4 9.7 40
Bridpge
13 OCT 70 1.5 12 7.5 10.0 10
5 NOV 70 3.0 9 6.8 11.0 40
828748 Sewage Treatment 3 'SEP 70 5.5 7.1 (5.5.=15) 3300
Plant Outfall
1 oCT 70 3.0 16 7.6 1100
13 OCT 70 3.5 13 7.8
5 NOV 70 3.5 it 7.2
825742 County Highway 1 OCT 70 1.0 14 7.5 10.1 20
IUBB'I
13 0oCT 70 1.0 12 7.6 10.1 10
5 NOvV 70 3.0 8 7.0 11,2 100

Quality Terms: BOD — Biological Oxygen Demand, the measurement of the dissolved oxygen used by microorganisms
in the biochemical oxidation of the organic matter. ‘
DO -~ Dissoclved oxygen, the amount of dissolved oxygen in the water.
MFFCC - Fecal coliform count, Indicates density of coliform organisms.
55 - Suspended Solids, solids mixed with and generally imparting a cloudy appearance to
water, sewage or other liquids.

Source: Wisconsin DNR (1971)



MAP
UNIT

C.W ATER RESOURCES
2. GROUND WATER

Ground water is perennially plentiful on Fort McCoy. Abundant amounts
of water from alluvial material are generally of poor quality, while those
from the sandstone formations below the alluvium are usually of good quality.
Fluctuations in the ground water level are negligible, with an average rise
of 0.40 meters {1.3 ft) during a wet year and a drop of 0.37 meters (1.2 ft)

during a dry year.

Alluvial material and sandstone bedrock on Fort McCoy are both extremely
permeable, and a large portion of the annual precipitation percolates rapidly
into these units. Sandy soils have abundant pore spaces, high specific yields
and good infiltration and percolation qualities. These characteristic provide
the circumstances for the numerous springs and the high base levels of streams.
Sandy soild, shallow soil mantles and low gradients help cause the high pround

water levels.

QUANTITY AND SOURCE

Large quantities of poor quality water are available

from alluvium. These highly permeable surficial
deposits absorb about 66 percent of the available
precipitation., Water percolates rapidly through the

alluvium and into the sandstone aquifer. The alluvium
is (0 to 70 meters) thick and consists of deposits
of sand and gravel that are usually (O to 7.62 meters)
thick. These deposits have a maximum reported yield
reported. The yield of wells in the alluvium is
relative to the thickness of the deposits. A deposit
of about (15.25 meters) thick usually yields 700 to
300 GPM. Wells in {isolated deposits (1.5 to 7.62
meters) thick yield 5 to 15 GPM,

Large quantities of good quality water are available
from sardastone of the Dresbach, Franconian and Trem-
pealeau formations. The maximum reported yield is
304 GPM. There are layers of shale in these formations
which support "perched" water, but these sources are
not considered to be productive. The sandstone aquifer
is under-utilized regionally having a capacity far
in excess of current demands.

DEPTH

Surficial deposits of sand and gravel have
a thickness of O to 70 meters. Well depths
are 3.35 to 59.13 meters below the surface.
Isolated deposits of buried sand and gravel
usually O to 7.62 meters thick generally
are 9.14 to 38.4 merers below the surface.
The depth to this alluvial aquifer exceeds
30.48 meters along the LaCrosse River and
Tarn Creek.

The thickness of this unit varies from 0
to 365.76 meters (0 to 1200 feet) where
the aquifer is more than 15.25 meters {50
feet) thick, yields are generally 200 =
500 GPM. Well depths are 7.62 to 335.28
meters (25 to 1100 feer) with a median depth
of 76.2 meters (250 feet). The specific
capacity ranges from 1 to 30 GPM per foot
of drawdown with a median of 5 GPM per foot
drawdown.

The static water table contour of the
sandstone aquifer is about %00'msl, but
this is drawn down under heavy pumpage,

since water movement 1is slow through the

lower Cambrian sandstone.

*Definition of underlined terms is as follows.

QUANTITY TERM

LITERS PER MINUTE (LPM)

Large

400 to 4000 LPM

Wells which reach ground water level in the Cambrian sandstone have a

median depth of 76 meters
Drilling sites are

readily accessible.

(250 ft)} within the boundaries of Fort McCoy.
Bogs

are a common obstacle in the

lowlands, but many flat, dry areas are available in the hills above.

Two other sources of ground water on the reservation are the crystalline
basement rock and the Prairie du Chien Formation. The Crystalline basement

rock provides little fresh water.

The Prairie du Chien (dolomite) formation

is of very limited areal extent on Fort McCoy and provides even less fresh

water. The centers

“"perched"

outcrop
water.

Neither of

on grid coordinates

these

warrant further tabular treatment.

Chlorination of the
elimination of odor,

necessary for softening.

QUALITY

The sand and gravel aquifer 1is especially
susceptible to contamination, because rapid
recharge may carry large amounts of contam-
inants. Due to the extreme permeability
of this aquifer contamination from the
surface may enter some wells by seepage
through leaky casings of poorly sealed
wells. Farming activity around Fort McCoy
may result in nitrates being washed into
this aquifer in sufficient quantities ¢to
approach the U.S5. Public Health Services
allowable maximum of 45 mg/l.

The standard for iron is equaled or exceeded
in several wells in the alluvium aguifer
and poses minor water treatment problems.
Water from this aquifer should not be
considered safe unless so treated. It would
be better to use the sandstone aquifer
because water is less expensive to treat
and occurs at relatively shallow depths,

The water is good quality. Chemical constit-
uents are primarily calcium, magnesium,
and Dbicarbonate ions, derived primarily
from solution of carbonate rocks. The water
ranges from moderately hard to very hard.
The presence of iron poses minor water
treatment and wuse problems. The hardness
of this water ranges from 100 mg/l in the
north end of Fort McCoy to 300 mg/l in the
south end. 70% of samples exceeded 120 mg/l
(hard) and 60% exceed 180 mg/l (very hard).
The occurence of excessive iron and manga-
nese concentration is too localized to be
predictable. The U.S. Army and EPA water
quality criteria for drinking water are
0.30 mg/l for iron and 0.50 mg/l for manga-
nese, above which taste may be objectioaable
and staining may be a problem. The regional
median iron concentration of this Cambrian
sandstone aquifer at 0.35 mg/l, exceeds
the standards by 17%.

Sodium, sulfate and chloride concentrations
are quite lew in this aquifer. Except for
anomalous samples, the maximum concentra-
tions recorded were only 14% to 48% of the
standard of 250 mg/l for sulfate and
chloride. Nitrate concentrations are also
generally low in this aquifer. The alluvium
is highly susceptible to nitrate pollution
which eventually enters the sandstone aqui-

+For purposes of this study mg/l may be taken as roughly equivalent to parts

per million (ppm).

SUMMARY OF DATA FROM SELECTED WELLS.

WATER QUALITY PARAMETER

"In milligrams per liter WELL WELL
except for color, specific NUMBER 1 NUMBER 5
conductance and pH."

Alkalinity, as CACO3 84.6 67.8

pH 7.48 7.4
Hardness, Total CACO3 96.3 69.4
Specific Conductance 184.0 157.0
Calcium 19.5 15.4
Potassium 0.9 0.8
Silica 12.7 15.5
Solids, Total Dissolved 114.0 091.0
Color 5.0 5.0
Boron 0.1 0.1
Copper 0.02 0.02
Iron 0.13 0.06
Magnesium 9.2 7.5
Manganese 0.02 0.02
Zinc 0.02 0.02
Chlorides 0.5 1.1
Sulfates 14,7 5.3
Arsenic 0.01 0.01
Barium 0.3 nokt analyzed
Cadmium 0.001 0.001
Chromium 0.02 0.02
Fluorides 0.1 0.01
Lead 0.01 0.01
Mercury 0.0004 0.0004
Nitrates, as Nitrogen 0.04 0.17
Silver 0.01 0.01
Sodium 0.8 1.1

WELL

NUMBER 6

38.8
6.9
52.8
115.0
11.3
1.5
10.5
77.0
5.0
0.1
0.02
0.39
5.2
0.036

]
]
[a]

—

[N ]

OO0 0
O =00 WD =W

[y

0.0004
1.76
0.01
1.0

Analyses provided by Sanitation Branch of Utilities Division,
Directorate of Facilities Engineering, Fort McCoy, Wisconsin.

fer. The median concentration of nitrate
is only 1.5 - 5.2 mg/l, but eight local
wells were reported in 1973 to have a range
of 10 -32 mg/l indicating the importance
of periodic testing to aveid possible
health problems.
CALLONS PER DAY (GPD)
150,000 to 1,500,000 GPD
WELL . WELL WELL WELL
NUMBER 9 NUMBER 10 NUMBER 12 NUMBER 14
68.8 68.9 104.0 170.0
7.5 7.4 7.48 7.78
72.0 77.6 109.0 165.0
152.0 164,0 221.0 326.0
16.8 17.3 23.5 37.7
1.3 1.3 0.8 0.6
10.5 10.1 16.2 22.1
80.0 93.0 128.0 194.0
5.0 5.0 5.0 5.0
0.1 0.1 0.1 0.1
0.02 0.02 0.02 0.02
0.17 D.06 0.06 0.083
7.9 8.5 11.6 18.7
0.02 0.02 0.02 0.02
0.02 0.02 0.02 0.037
. 0.8 0.5 0.8 0.8
10.0 10.3 7.0 8.0
0.04 0.01 0.01 0.01
0.3 0.3 0.3 0.3
0.001 0.001 0.001 0.001
0.02 0.02 0.02 0.02
0.1 0.1 0.1 0.15
0.01 0.01 0.01 0.01
0.0004 0.0004 0.0004 0.0004
0.04 0.04 0.53 0.04
0.01 0.01 0.01 0.01
o7 .7 1.4 3.1

ground water
and dosing with lime

is necessary for disinfection

900795. 1t contains some

provides enough fresh water to

and

and sodium metaphosphate 1is

DEVELOPMENT OF SOURCES

Many of the off-post domestic well supplies
are from this aquifer. Only three wells
are known to yield as much as 70 GPM from
these deposits; some municilpalities In the
area use wells vyielding as licttle as 25
GPM. Many wells in this aquifer have been
closed down due to the low yield obtained
and replaced by wells into the sandstone
aquifer. Most of the water obtained from
this aquifer is used during very dry weather
to water the cranberry bogs and other crops
of the region.

Fort McCoy has three separate domestic water
supply systems using this aquifer. The first
was installed in 1929 too serve the canton-
ment area of 0ld Camp McCoy, and with later
additions serves the present Family Housing
Area on South Fort. The Airfield water
supply system, also on the South Fort, also
serves the Outdoor Swimming Pool facility
located northeast of the Airfield. The
South Fort systems have four wells with
140 GPM pumps and a rated capacity of 942
KGD. the Field Maintenance Hangar at the
Airfield has a separate non~potable fire
protection system consisting of a well,
pump, and 300,000 gallon reservoir, comp-
leted in 1975.

The principal water supply system installed
in 1942 serves the cantonment area. The
supply components include thirteen ten-inch
bedrock wells with 300 GPM pumps and a
rated capacity of 35618 KGD. Two of the
wells 1in this aquifer are presently not
used due to sand pumpage and iron content.
This aquifer is under-utilized regionally,
having a capacity far in excess of current
demands. The sites most likely to produce
little difficulty in well-drilling are flat
benches, terraces and valley Dbottoms.
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sg3000m.N ¢ : > - FRESH WATER PERENNIALLY PLENTIFUL
> ﬁ// \ .] . .
435345 W< ,,ﬂﬁ\| g S - ———  Enormous quantities available from LaCrosse River.
90°46‘ 680000m.E, 45’ 681\ 682 683 684 90°42 :
V761S : CLLTER 0D Bl == \Jery Large quantities available from Tarr Creek, Sparta Creek, the upper reaches of LaCrosse River,
Editi Meheyy LaEhelds d , P PP
ition 4-TPC the lower reaches of Silver Creek, Stillwell Creek, Squaw Creek, Clear Creek and Ranch Creek.
G o = e——— = Large quantities available from Swamp Creek, Showen Creek, and upper reaches of most streams on the

FRESH WATER GENERALLY PLENTIFUL post.

ceesecee e Moderate quantities available from extreme upper reaches of most streams on the post.

’ VERY LARGE* QUANTITIES AT DEPTHS OF 34.1 to 59.13 METERS (11 to 194 FEET) 'FROM ALLUVIUM

LARGE QUANTITIES AT DEPTHS OF 7.62 to 347.82 METERS (25 to 1100 FEET) FROM SANDSTONE

NOTE: Definitions of underlined terms are as follows:

USER NOTE: For permissable concentration of impurities in military L

. - Vol : Gallo Liters
water supplies, see Field Water Supply, TM 5-700, JULY ) o tme =ason _

1967 spacagraph HOsNor ‘osheniiappl feablichnantalpor ; Enormous . Greater than 15,000,000 GPD More than 40,000 LPM

regulations:. , , . Very Large 1,500,000 to 15,000,000 GPD - 4,000 to 40,000 LPM

' .Large 150,000 to 1,500,000 GPD 400 to 4,000 LMP
Moderate : 15,000 to 150,000 GPD 40 to 400 LMP
— — 90(Q’'= — APPROXIMATE WATER TABLE CONTOURS _ 5@ WELLSITES -SWAMPS

(ABOVE SEA LEVEL)




Engineering solls data presented on the map and in this table
have been adapted, and to some extent generalized, from a soil
survey made of Fort McCoy by the Soil Conservation Service, U.S.
Information is necessarily peneralized
in order to be compatible with the scale of the map and scope of
The data should be helpful in planning for land use and for
For information on

Department of Agriculture.

study.
construction activities covering large areas.
a specific site or otherwise small area, on-site inspection and

D. ENGINEERING SOILS

SOIL CHARACTERISTICS AND SELECTED EVALUATIONS

testing is required.

Soil series (kinds of soils) have been grouped into six groups
Each group is based, more or less, on common so1l
Only the major soil
There are, of course, many
The soil profile diagrams de-—

Oor map units.
characteristics pertinent to engineering use.
series have been listed in the table.
other minor soils in each grouping.
pict the representative composition, sequence of major horizons and
total depth of the dominant soils.
graphically, the many variations in composition, thickness and
sequence of layering that occurs naturally, even within very short

distance of one site to another.
Fort McCoy lies within the unglaciated area of southwest Wisconsin.
Soils are dominantly very sandy, having been locally derived from the

underlying sandstone formations.
has been reworked by water.

It is not possible to portray

However, much of the soil material
Wind-blown silt (loess) and soils de-

rived from dolomite occur locally, mainly along the eastern boundary

of the reservation.

The loess deposits range from less than one foot

to more than ten feet. Very poorly drained organic soils, chiefly
muck, occur along many of the drainageways and in old lake basins.
The muck is mostly quite thin and generally overlies stratified

sandy soils.

Most of the upland sandy soils are well-drained or even, exces-

sively drained.

Those in somewhat lowerlying topographic positions

tend to be less well-drained and have a seasonal high water table

of varying duration.

In general, many soi1ls have severe limitations for engineering

or construction uses.

The mwajor limitations are wetness due to a

high water table, shallow depths to bedrock, and excessive slopes.
Fortunately, the extensive well~drained sandy soils comprising map
unit two, have few limitations for many engineering practices and

military field activities,
poses, including road fill.

The fine sand is suitable for many pur-
Gravel suitable for construction use is

scarce and only occurs locally in small subsurface pockets.

More detailed information concerning the distribution, character-
istics, and behavior of different kinds of soil can be obtained from
the So1l Conservation Service, U.S. Department of Agriculture, Sparta,

Wisconsin .

Sand-

AREA RATING AND MAJOR LIMITING SOIL CHARACTERISTICS FOR:
(km?) TYPICAL SOIL PROFILEL layers, HIGH-WATER
MAPPED thickness and color of layers depth to TABLE PERMEABILITY
ON rock and unified engineering depth (meters) centimeters/hour SHRINK- FOUNDATIONS
MAP RESERVATION LANDFORM & classification® (Profile diagram not to and or SWELL SEWAGE SANITARY FOR SMALL ROAD SHALLOW TRAFFIC- REMARKS &
UNIT (acres) SLOPE scale). duration (months) (inches/hour) POTENTIAL LAGOONS LANDFILLS BUILDINGS LOCATION EXCAVATIORS ABILITY MAJOR SOIL SERIES&j
1 8.7 Well to excessively m Fine sand to fine sandy None 5.0-15.0 Low Severe Severe Slight Moderate Moderate Slight Erosion hazard high,
(2032.5) drained low ridges loam. (2.0-6.0) {r,p) {s,b) (h) to particularly in places
and knolls. Most SM Severe denuded of vegetation.
slopes between 6 Sp (b,r) Soil droughty. Boone-
and 12 percent; a Urne.
few up to 20 percent. 0.9 Glauconitic sandstone
E;;;/ bedrock.
7
2 155.2 Predominantly well- m Chiefly very deep, fine None 15.0-50.0 Low Severe Severe Slight Slight Moderate Slight Erosion hazard high,
(38,377.9) drained soils on nearly sand; some loamy sand. (6.0-20.0) (p) (s) (b) particularly in places
level to sloping denuded of vegetation.
colluvium and outwash Some blowout spots
plains. Most slopes SP (wind erosion) located
between 1 and 6 per- SM in these areas. Soils
cent; a few up to SP-SM droughty. Vegetation
about 12 percent. cover difficult to main-
tain in areas of heavy
2.0 L _ - use. Tarr-Sparta-Impact.
3 1.7 Chiefly uplands with m Predominantly silt loam. None 1.5=-5.0 Low to Slight te Slight Slight to Moderate Slight Slight to Silty material is dominantly
(597.8) slopes between 4 CL (0.6-2.0) Moderate Moderate Moderate (h) Moderate loess, a wind-blown deposit.
and 12 percent. or (h,p) (h,a) (t) In places the loess is
Areas are mostly 0.4 ML Heavy loam to clay. considerably deeper than
well-drained. Unit ML-CL shown in the profile dia-
is very limited in CL gram. The underlying
extent. or dolomite occurs mainly in
CH . the east-central part of
1.8 /C/// ggiziizefandstone, some the Fort, near the Green-
/ field Fire Tower. LaFarge-
Council-Wilton.
4 35.3 Moderately steep to m Predominantly shallow, None 5.0-15.0 Low Severe Severe Severe Severe Severe Slight Soil commonly contains many
(8727.7) very steep sandstone sM fine sand to fine (2.0-6.0) {(h,p,r) (h,r) (h) (h) (r) to small rock fragments.
hills and ridges. Most or sandy loam. Severe stone outcroppings locally
slopes between 15 and ML (h) common. Thin loess covers
45 percent. Areas are 0.6 Glauconitic sandstone some ridgetops and hillside
mostly excessively §;/ bedrock. slopes. Steep phases of
drained. ;§;;§; various soil series.
7
5 3.1 Nearly level bottom— m Loamy sand. 0.0-0.6 15.0-50.0 Low Severe Severe Severe Moderate Severe Slight Potential for flooding is
(8070.1) lands of streams in- SM Mar.-May (6.0-20.0) (w,f) (w,f) (w,f) to Severe (w,f) to high, particularly during
cluding some outwash 0.2 Fine sand. {(w,f) Severe spring months. Newton-
plains. Areas poorly SP—SM (w,f) Morocco.
to somewhat poorly
drained. Slopes range 0.5 Sands, silts and organic
from O to 2 percent. SP silt; commonly stratified.
SM Not all layers present
ML everywhere.
>6.0 L OF ]
6 7.9 Nearly level soils in m Organic soils, mostly 0.0-0.3 5.0-15.0 Low Severe Severe Severe Severe Severe Severe In addition to a very
(1972.7) old lake basins and muck. Organic material Near or (2.0-6.0) (o,w,f) (o,w,f) (o,w,f) (o,w,f) (o,w,f) (o,w,f) high water table, soils
some drainageways. Pt in all stages of decom- at the in muck are frequently flooded.
Areas are very poorly OL position. surface layer Adrian.
drained and wet for a . most of
considerable part of 0.9 iz;ioziq:?tly fine sand; the year 15.0-50.0
year. Slopes are less SM (6.0-20.0)
than 2 percent. 5P in sand
ML layer
>6.0 L __

1/ The soil profile diagrams depict "average' typical profiles (cross-
Actual conditions may vary to some extent, especially

section).
the thickness of the layers.

2/ The Unified Soil Classification System.

Technical Memorandum

No. 3-357, U.S. Army Corps of Engineers, March 1953.

3/ Permecability rates do not apply to frozen soil.

of frozen soil during the winter may exceed 0.8m.

4/ The series 1s the common name of the soil.
for a town or other geographic feature near the place where a

soil of that series was first observed and described.
series listed for each map unit are only the major omes, other
so1ls of lesser areal extent than those indicated may occur within

each map unit.

Each series is named

Maximum depths

The soil

DEFINITION OF RATING TERMS

SLIGHT - relatively free of limitations or limitations easily overcome

MODERATE - limitations can be overcome with good planning and/or careful design

SEVERE - limitations are serious and are difficult to overcome

SOIL - RELATED CHARACTERISTICS AND FEATURES AFFECTING RATINGS

a - high shrink-swell p
b - cutbanks cave r
f - floods s
h - slope t
o — high 1n organic matter W

rapid permeabllitcy
stony or shallow solls
seepage

low strength

wetness or high water table

10
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The tables below and the accompanying Engineering Geology
map indicate the engineering characteristic and distribution
of the five major geologic units on the reservation. These
units are evaluated with regard to their engineering suitability
for construction sites and route alinement: their foundation
stability for road and bridge construction; and their potential
as sources of natural materials for construction and mainte-
nance. Key physical properties of the individual wunits are
also evaluated to determine additional impacts or constraints
on engineering developement. The units are placed into three
major suitability categories: those having numercus, those
having some, and those having few engineering uses.

Fort McCoy is in Monroe County in southwest Wisconsin,
and an area not covered by the glacial deposits which are char-
acteristic of the rest of the state. Rocks exposed on the
reservation range in age from Cambrian sandstone to an Ordo-
vician dolomite. These formations are especially flat-lying,
with a regional dip to the southwest of (5 to 10 meters per
kilometer). Alluvial fill in the stream valleys consists of
poorly sorted sand, clay, gravel, and rubble.

Allyvium (map unit 1) ranges from O to 32 meters (105
feet) in depth. Slope stability is generally poor, in low-lying
areas, Where bogs are common.

Three of the map units are composed primarily of sandstone;
these are: The Dresbach Sandstone (map unit 2), the Trempealeau
Formation (map unit 4) and the Franconia Sandstone (map unit 5).

E. ENGINEERING GEOLOGY

The Dresbach is a Cambrian sandstone, white to yellowish
in color, and 114.3 to 182.9 meters (375 to 600 ft) thick that
forms the base of the hills on the reservation. The unit may
be identified by the presence of vertical tubes resembling
worm casts. Castellated c¢liffs, steep slopes, conical hills
and ledges at the edges of low rock benches are forms character-
istic of this sandstone. The Dresbach is well drained. It is
friable, but stands well in vertical faces, tending to harden
on exposure to air. While the sandstone is suitable for concrete
aggregate, it disintigrates too rapidly for practical use as
road or airfield material. The Franconia Formation (map unit
5) is a fine sandstone. 36.6 to 48.8 meters (120 to 160
ft) thick and gray to greem in color. A basal shale layer
separates this unit from the Dresbach Sandstone beneath it.

The upper parts of most ridges on the reservation are
composed of the Franconia Formation. Erosion of the unit has
produced a rolling terrain of rock benches and discontinuous
rock terraces. Excavations in the Franconia will drain poorly.

Trenches will stand in the more sandy beds, but the shaly
beds must be revetted to prevent mud-flows and cave-ins. The
lower sandstone beds are a good source of building stone, and
the shaly and greensand beds provide good rocad aggregate.

The Trempealeau Formation {map unit 4) includes the upper
Jordan Sandstone Member and the lower St. Lawrence Member with
a basal shale or comnsolidated clay layer. The unit i{s of limited
areal extent, forming the tops of ridges in the southeast and
occuring on upper slopes in the east-central parts of the reser-
vation. The Jordan Sandstone includes sandy dolomite, sandstone
and sandy shale. It is separated from the member below by an
ergsion surface. The St. Lawrence Member, about 25.9 meters
(85 ft) thick, is composed of a fine pgray sandstone with limey
shale of clay at its base. It resists weathering well, forming
occasional flat-topped benches. Drainage and excavation problems
encountered in the Franconia Formation.

The upper layers provide good building stone, and the
lower beds may be used for road aggregate. The coarse gray
Jordan Sandstone has engineering properties similar to the
Dresbach Sandstone. The Prairie du Chien Formation (map unit
3) of Ordovician age, is a gray dolomite that caps the hills
around the Greenfield fire tower. It weathers to a brownish-
red color.

The formation is used extensively for construction material
making good railroad ballast and road wearing surface material.
Due to local variations in bearing strength of soils, foundation
investigation is essential at all potential construction sites

to determine the maximum permissible loading.

MAP UNIT TOPOGRAPHY

ROCK DESCRIPTION

PHYSICAL CONSTANTS
(SELECTED SAMPLES)

ENGINEERING EVALUATION

EXCAVATION FACTORS

PITS AND QUARRIES

Forms floodplains, low

rerraces and acts as a

Alluvial deposits consist-
ing of a mixture of

windblown silt deposits fill in valleys. The sand,
(loess) and sand dunes. rubble and gravel form
Also includes gravel, higher terraces. There
sand, silt and clay. are sand and gravel bars

deposited along many of
the streams and along
the inside bends of old
meander scars. Sand dunes
have been formed by eclian
action north of the South

Impact Area (old impact
area).
Dresbach Sandstone Forms the lower part

of ridges on the reserva-
tion. Slopes are generally
steep, with rock ledges
outcropping below shallow
rock benches., Castellated
cliffs and conical hills
are common features.

Prairie du Chicn Forms a cap rock on the
hills around the Greenficeld

fire tower.

Trempealeau Formation Forms upper slopes of

hills on  east side of

the reservation. Slopes
are generally rounded
with occasional flat-
topped benches,

Franconia Formation The upper slopes and

crests of most of the
ridges on Fr. McCoy are

composed of this unit.
In general, it forms
rolling bench tops and
discontinuous Trock terr-
aces. Developes into

steep, well drained slopes,
with: gentler slopes mnear
the base of ridges.

The Alluvium is an uncon-
solidated mixture contain-

ing silt, sand, and
eravel, all derived loc-
ally by erosion of the
Cambrian sandstone. a

thin blanket -of wind
blown silt {loess) covers
the area, ranging in
thickness from 0 to 4.8
meters (16 ft). This
serves as the parent
material for most topsoil
in the area. Sand dures
in the south area average
2.5 meters (8 ft) in
hieght with a leeward
slope of 4%and a wind-
ward slope of 8%. Move-
ment. of the dunes Thas
been stabilized by berms
on the range.

The Dresbach is a Cambrian

age, coarse to medium—
grained sandstone. It
is generally white to
yellowish in color, but
may be red or brown.

The sandstone is massive,
highly porous and extremely
friable. The average
thickness on Ft. McCoy
is 38 meters (120 feet),

The Prairie du Chien
Formation is an Ordovician
age, gray dolomite con-
sisting primarily of
a mixture of dolomite
Sparcy
cement . The tormatrion
weathers to a brownish-
red color. 1t is massive,

grains with a

well drained formation
that is resistant to
erosion.

The Trempealeau Formation
which  outcrops on the
reservation is composed
of two members, the coarse,
gray Jordan Sandstone
and the fine, gray sand-
stone of the St. Lawrence
Member. At the Dbase of
the St, Lawrence Member
is a consolidated clay
or liney shale. An e¢rosion
surface separates the
upper beds of the Sc.
Lawrence Member from
the Jordan Sandstonc
above. The Jordan sandstonc
is coarse, grey sandstone
composed of beds of sandy
dolomite, sandstong and
shaley dolomite. The
whole formation is general-
ly 1less than 25.9 meters
(85 feet) thich where
it outcrops on the eastern
side of the reservation.

The Franconia is a Cam-—
brian age, fine texture
gray or green satdstone
with shale at its base.
The «c¢layey, shaly beds
include mica flakes and
glauconite and
the name

merit
"ereensand".
The formation is massive,
forming beds 36.6 metecrs
(120 ft) to 48.8 meters
(160 ft) thick. 1t drains
poorly due to the clayey
shale at its base.

No physical constants

available.

Shrink-swell ratio 0%.
No other coustants avail-
able

Shrink-and-swell ratio 5%
swell.

Specific gravity 2.20 to
2.60

Wear (Hardness - 1% loss)
commonly in the 40-45%

range.

Soundness (Sedium Sultate,
5 cyeles, % loss)- Varied
but clusters in 4 to 7%
and 14 to 17%.

Shrink—-and-swell ratio 0%.
No other physical con-
stant’s are available.

Only generalized physical
constants are available
for this tormation.
Triaxal strength (AASHTOT-
99 method)

900 psf

15.4 (green glauonitic
unit remclded to 90% of
maximum density)

Sand is sultable for use
in concrete  scructures;
windblown silt (loess)
deposits are unsuitable
for engineering purposes.
Foundation investigation
is essential to all po-
tantial construction sites
to determine maximum pex-
missible loading.

Construction sttes iare
available on the lower,
gentler slopes of this
formatjion. The unit is
well drained and, though
friabte, provides a hard
surface for construction.
Road cuts will stand
well as  vertical faces.
Material from this unit
is suitable for concrete
aggpregate, but disinte-
grates too rapidly for
practical use as road
or aircraft material.

Most of the Prairie du
Chien formation has heen
quarried. That which
is still in place forms
thin caps on outliers.
Zxperience indicates
that the lower 15-20
feer of Parairie du Chien
formation, refered to
by some as the Sunset
Point member, is a sandy
dolomite that
poorly in

pavements. Physical con-
stants listed are for
the portion above this
sandy transition

performs
bituminous

Z0MNe.

Material from this formac-
ion is used as base course
and aggregates for bit-
uminous mixes and Portland

Cement comcTeke when
appoved by testing.
Provides excellent rail-

road ballast.

This unit 1is of too limited

an extent and is too
desscected for siting
of any structures on
it. Road alinements would
require extensive cut
and f{il1l. Material from
the Jordan Sandstone
is used as filt and sub-

base for highways. The
St. Lawrence is a good
building stone.

Material is used as fill
and in  surlacing local
and town roads. Forms
a hard surface when dry
but soft and slick when
wet. Lower portion can
be broken into slabs
suitable for building
stone.

Foundation investigation
is essential at all potent-

ial construction sites
to determine the maximum
loading.

Overburden soil generally

of varying thickness;
underlain by Dresbach
Sanlistone throghout the
area. Easily excavated
by hand tools or power
equipment. High water
table could wecessitate

special equitpment. Easily
and rapidly eroded; adequ-
ate protective cover
or stabilization needed.
Above water table percola-
tion is rapid.

Overburden varies in
thickness. The rock is
soft, but excavation
may require power tools.
High  water table  may
cause flooding. Erosion

moderate, depending on
cementing agent.

Overburden varies in
thickness. Excavation
is easy with power tools.
Cut slopes will generally
stand without sliding
or slumping, but field
verification is necessary.

Overburden varies in
thickness., Excavation is
easy with power tools.

Cut slopes will experience
moderate erosions.

Overburden thickness
variable; Underlain
by the Trempealeau Group.

In excavations sliding
and s lumping present
no problems, but field

investigation is required
for verification. Moderate

rate of erosion. Stream-
tlow rapid on steep
hillsides.

Few pits are located on
the lowlands or flood-
plains. There are numerous
potential sites with good
access throughout the area.

There are mno gquarries
evident in this unit
within the reservation
boundaries. Access to

most of the unit is
provided by the current
road network. Pits -and
quarries should be located
ORn hillslopes where
overburden is thinnest.

Working pits on ridgetops

in the CGreenfield Fire
Tower area. Limited
potential sites in the
area because of small
tormation area. :
Working pits on ridges
of Greenfield Fire Tower.
Limited potential sites
in the area because

of small formation area.

A tew working pits were
noted on the steep hill-
sides and ridgetops cast,

south, and west of the
contonment arca. There
is a relative abundance

of potential sites with
good access. '

12



E. ENGINEERING GEOLOGY (CONTINUED)

GEOLOGICAL COLUMN SHOWING UNITS ON FT. McCOY

ORDOVICIAN LOWER MAGNESIAN DOLOMITE 45’
1400 FT.

JORDAN SANDSTONE 95
1300 FT.
LODI — ST. LAWRENCE SHALE AND DOLOMITE 20’
1200 FT. FRANCOMA SHALY SANDSTONE 160"
PLUS BASAL SHALE 15’
(5]
w 1100 FT.
=
: ELEVATION OF HIGHEST POINT IN CANTONMENT
o
o
O
- 1000 FT.
z DRESBACH SANDSTONE
:_: EAU CLAIRE SHALY SANDSTONE 600 FT.
= MT. SIMON SANDSTONE
< s
O 900 FT.
ELEVATION OF LOWEST POINT IN CANTONMENT
800 FT.
700 FT. S
600 FT.
BRX8X
500
GRANITE BASEMENT

PRECAMBRIAN

ENGINEERING USE OF CONSOLIDATED AND UNCONSOLIDATED MATERIALS

MAP UNIT COARSE FINE BASE SUR- SUB- EMBANK- RIPRAP MORTAR ASPHALT LIGHT CUT-STONE
AGGREG AGGREG COURSE FACING GRADE MENT SAND SAND SAND RIP & RUB  MASONRY
FOR PCC FOR PCC AND FILL MASONRY
1. Alluvium vGl G-Fl G2 et G-P2 G-P2 Fl rl Gl - -
2. Sandstone Gl,2 cl,2 G-Fl,2 c-pl,2 G-pl,2 G-p2 cl ¢l cl c-pl,2 E
3. Dolomite G152 cl,2 G-Fl,2 vG-Fl1,2 VG-F1,2 G-pl G-F3 G-F3
4. Sandstone G-Gl G-F1 G-Fl,2 G-pl,2 G-pl,2 G-pP1,2 Gl cl ¢l G-p1,2,3 pl.2,3
Shale
Dolomite
5. Shale pl,2 pl,2 pl,2 P-UNSAT1,2 p1,2 pl,2 pl pl pl 2, -
Sandstone

Values are for guidance and apply only to the dominant material in the unit: VG (very good), G (good), F (fair), P (poor), and UNSAT (unstatisfactory).

Classification tootnotes: 1. Material may require washing, screening, or other processing.
2. May require binder for maximum stability.
3. Applicable only to limited amount of dolomite in the unit.

F. SPECIAL PHYSICAL PHENOMENA

There are no important special physical phenomena in the Fort McCoy area,
although earthquakes do occur occasionally. Local earthquakes may cause minor
damage, while more distant earthquakes may cause damage to structures. Fort
McCoy is in seismic risk zone 1. Earthquakes in this zone are generally of

intensities V and VI on the Modified Mercalli Intensity Scale.
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P
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ENGINEERING USES

1.ALLUVIUM

ENGINEERING

2.SANDSTONE-DRESBACH

DOLOMITE-PRAIRIE DU
" CHIEN FORMATION

GEOLOGY

SOME ENGINEERING USES

FEW

SANDSTONE/SHALE/DOLOMITE
"TREMPEALEAU FORMATION

ENGINEERING USES

NUMBERS REFER TO ENTRIES IN TABLE 1.

SHALY SANDSTONE
"FRANCONIA FORMATION
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G. VEGETATION

Less than 2% of- the reservation is wetlands, which remain saturated year-round and
are thus not usefull in military operations. Most of these wetlands are swamps containing
deciduous trees and scrub; there are some scattered areas of marsh grass.

There are four major types of wvegetation on Fort McCoy: forest, scrub, grassland
and wetlands.

Forest occupies roughly 65% of the reservation, of which about 75% is deciduous and
the rest evergreen. The most common evergreen species are jack pine, red {(Norway) pine,
and white pine; the main deciduous types are red maple, quaking aspen, and pak.

The remaining reservation areas contain no vegetation of significance or - are open
vater areas.

Forest management consists ot tire protection, including maintenmance of 100 kilometers
(62 miles) of firebreaks and continuous supervision of potential fire hazards; reforest—
ation on 20 to 40 hectares (50 to 100.acres) per year, as well as encouragement of patural
regeneration; timber stand improvement by way of weeding, thinning and/or pruning, on
120 hectares (300 acres) per year; and harvesting of timber on 200 hectares (500 acres)
per ycar. Timber sales are primarily undertaken in the winter and early summer.

The deciduous and needleleaf forests afford numerous. opportunities for cover and
concealment for foot Ctroops and vehicles. The evergreen stands provide good cover and
concealment year-round, which the deciduous' stands provide good year-round -cover and
excellent concealment between April and October when trees are in leaf.

COVER: Will remain gbod throughout — Trees size for protection remains the same.

) Approximately 10% of the reservation can be classified as scrubs, of which over BO%
is deciduous. The evergreen scrub actually consists of stands of young jack pine and red
pine trees, classified as scrub on the.basis of height. The majority of the deciduous
scrub is scrub oak; pin cherry and boxelder are also common.

The location and extent of vegetation patterns by types and subtypes are shown on
the accompanying Vegetation map. While a number of the areas shown actually contain a
mixture of two or three vegetation types, it is the predominant type that is represented
graphically in such cases. Descriptive details of each map unit are in the table below.

Grasses over 15% of Fort McCoy, the greatest part lying within the north impact area.
There are many different types of native prairic grasses and weeds, no ocne or two of which
is predominant. Generally, all of these grasses are less than 1 meter (3 feet) high.

REMARKS

“MAP UNIT

DESCRIPTION

DISTRIBUTION

COVER

CONCEALMENT

10, Swamps; wet areas

* Evaluation of cover possibilities for foot troops from flat—trajectory fire of small arms.

with over 50%
trees.

and weeds; heights generally less than 1 m (3 ft); includes
scattered trees and scrub vegetation, not exceeding 10%
crown cover density.

Swamps; wet areas with over 50% in trees; deciduous broad-
leaf trees, 30 to 90% trown cover density; bottomland hard-
woods predominate; species include maple, birch, elm, black
cherry, tdgelder, and ash; stem heights average 10 m (33
ft); stem diameters average 25 cm (10 in.); tree spacings
average 7 m (23 ft); includes some areas of marsh grass.

*% Evaluation of concealment possibilities for fcot troops and vehicles.
"$ummer" is dcfined as the season during which deciduous trees are in
leaf, which on Fort McCoy is from late April to October. "Winter" is

the remainder of the year.

area and the drop zone,
as well as numerous smal-
ler areas throughout the
reservation. :

Located along the La -
Crosse River and other
smaller streams, and in
several pockets around
the reservation.

grasslands are located
within the impact area.

Fair to good
i'n swamps;
nonexistent
in open marsh
areas.

Concealment from aerial and ground obser—

1. Evergreen needleleaf Evergreen needleleaf trees, 70 to 90% crown cover density; Scattered throughout the Jack pine harvested for tim- Fair to good.
trees; medium to. 75% or more of each stand composed of one or more evergreen reservation; particularly ber; red pine reforested vation is good year-round for foot troops
dense spacing. needleleaf species; predominant species are jack pine, concentrated just south annually; jack pine and red and fair to 'good for vehicles.

red pine, and white pine; stem heights range from 20 to of the cantonment ‘area pine stands improved by
35 m (50 to 100 ft); stem diameters range from 20 to 90 and among the lakes and weeding, white pine and red
cm (8 to 36 in.), majority greater rthan 30 cm (12 in.); streams in the southern pine by pruning.

tree spacings 3 to 7 m (10 to 23 ft). Undergrowth density part of post.

is sparse to medium, predominantly hazelbrush and scrub

oak.

‘2. Evergreen needleleaf Fvergreen needleleaf trees, 15 to 45% crown cover density; Leocated mostly aleng the qack pine harvested - for Poor to fair. Concealment from aerial nd ground ob-
trees; nearly open 75% or more of each stand composed of one or more evergreen western boundary of the timber; red pine reforested servation 1is . fair year-round for foot
to medium spacing. ncedleleaf species; predominant species are jack pine, impact area on north post. annually; jack . pine and red troops and poor to fair for wvehicles.

red pine, and white pine; stem heights range from 15 to ' pine stands improved by ’
30 m (35 to 85 ft); stem diameters range from 20 to 90 weeding, . white piné and red

cm (B to 36 ft), majority greater than. 30 cm (12 in.); pine by pruning.

tree spacings 7 to 15 m (23 *to 50 ft). Undergrowth density

is sparse to medium; predominantly hazelbrush and scrub

oak.

3. Deciduous broadleaf Deciduous broadleaf treces, 60 to 90% crown cover density; Widely distributed through- White oak, red oak, and Fair to good. Concealment from aerial and ground ocbser-
trees; medium to 75% or more of ecach stand composed of one or more deciduous out the reservation. black = oak Tharvested for vation is good to excellent for foot
dense spacing. broadleaf species; dominant species arc red maple, quaking timber; red oak stands im- troops and good for wvehicles in summer,

aspen, and black, red, and white oak; ,stem heights range proved by thinning. and fair to good for foot troops and
from 10 to 35 m (33 to 115 ft); stem diameters range from poor to fair for wvehicles in the winter.
25 to 120 cm (10 to 48 in.), majority greater than 55 c¢m

(22 in.); tree spacings 5 to 7 m (16 to 23 ft). Undergrowth

medium to dense; predominantly staghorn sumac, choke

cherry, hazelbrush and various wild berries.

4. Deciduous broadleaf Deciduous brpadleaf trees, 20 to 50% crown cover densitys; Located near the old can-— White oak, red oak, and Poor to fair. Concealment from aerial and ground obser-
trees; nearly open 75% or more of each stand composed of one or more deciduous tonment arca, south of black. ocak harvested for cim- vation is fair to good for foot troops
to medium spacing. broadleaf species; predominant species are red maple, the drop zone, and in ber; red oak stands im- and . poor to good for wvehicles in the

quaking aspen, and black, red and white oak; stem heights a few small stands arcund proved by thinning. summer, and good to fair for foot troops
range from 10 to 35 m (33 to 115 ft); stem diameters range the reservation. and poor for wvehicles in- the "winter.
from 25 to 120 em (10 to 48 in.), majority greater than

55 cm (22 in.); tree spacings 7 to 12 m (23 to 40 ftr).

Undergrowth density is open to medjum spacing, predomi-

nantly staghorn sumac, choke cherry, hazelbrush and various

wild berries.

5. Evergreen ncedleleaf Evergreen ncedleleaf scrub, 60 to 80% crown cover density; Located mostly in the Red pine reforested annually; Poor to fair. Concealment from aerial 'observatioﬁ is
scrub; medium to 75% or more of each stand composed of one or more cvergreen northwest and southwest jack pine and red pine fair to good year-round for foot trpops
dense spacing. necedleleaf species; ‘dominant species are jack pine and corners of the reser- stands improved by weeding. and poor to fair for wvehicles; conceal-

red pine; stem heights range from 5 to 20 ¢cm (2 to 8 in.), vation. ment from ground observation 'is good
majority greater than 10 c¢m (4 in.); stem spacings 1 to year-round - for foot troops and fair to
7 m (3 to 23 ft). Undergrowth density sparse to medium, good for vehicles.

predominantly hazelbrush and scrub oak.

6. Evergreen needleleaf Evergreen needleleaf scrub, 10 teo 35% crown cover density; Sparsely scattered th- Red pine. rcforested an- Nonexistent Concealment from aerial observation is
scrub; nearly open to 75% or more of each stand composed of one or more evergreen roughout the reservation. nually; Jjack pine and red to poor. poor to fair year-round for foob troops
medium spacing. needleleaf species; dominant species are jack pine and pine, stands . improved by and nonexistent to poor for wvehicles;

ted pine; stem heights range from 3 to 6 m (10 to 20ft weeding. concealment  from ground observation is
); stem diameters range from 5 to 20 c¢m (2 to 8 in.), fair year-round for. foot troons and poor
majority greater than 10 cm (4 in.); stem spacings 1 to to fair for vehicles.

7 m (3 to 23 ft). Undergrowth density sparse to medium

spacing, predominantly hazelbrush and scrub oak.

7. Deciduous broadleaf Deciduous broadleaf scrub, 65 to 99% crown cover density; Found along the hills Poor to fair. Concealment from aerial observation is
scrub; medium to 75% or more of each stand composed of one or more deciduous cast of the drop =zone. good for foot troops and fair for ve-
dense spacing. broadleaf -species; dominant species are scrub ocak, assoc-— hicles in the summer, and fair for foot

iated species are pin cherry, and boxelder; stem heights troops and poor for vehicles in the

range from 1 to 3 m.(3 to 16 ft); scem diameters range winter; concealment from ground obser-

from 5 to 25 cm (2 to 10 in.), majority greater than 15 vation 1is good to excellent for foot

cm (6 ipn.); stem spacings 3 to 7 m (10 to 23 ft). Under— troops and good for vehicles in the sum-

growth density is medium to dense, predominantly staghorn mer, and fair to good for foot troops

sumac, choke cherry, hazelbrush and various wild berries. and poor to fair for vehicles in the
winter.

8. Deciduous broadleaf Deciduous broadleaf scrub, 10 to 30% crown cover density; Located mestly in the Nonexistent Concealment from aerial observation is
scrubj; nearly open 75% or more of each stand composed of one or more deciduous flatlands 4in the south- to poor. poor to fair for foot troops and poor
to medium spacing. broadleaf species; dominant species is scrub oak, asso- east part of the reser— for vehicles in the summer, and poor for

ciated species are pin cherry and boxelder; stem diameters vation. foot troops and nonexistent for vehicles

range from 5 to 25 ¢m (2 to 10 in.), majority greater than in the winter; concealment from ground

15 em (6 in.); stem spacings 7 to. 15 m (23 to 50 ft). observation is fair to good for foor

Undergrowth density is medium to-. dense; predominantly troops "and poor to good for wvehicles in

staghorn sumac, choke cherry, hazelbrush and various wild the summer, and poor to fair for foot

berries. troops and poor for wvehicles in the
winter.,

9. Short grasses. Short grasses; various types of native prairie grasses Covering the north impact Approximately 50% of " the Nonexistent. Concealment from aerial and ground obser-

vation is nonexistent for both foot
troops and vehicles.

Concealment from aerial and ground obser-
vation in swamps is fair to good in the
summer and poor to good in the winter
for foot troops and vehicles; concealment
from aerial and ground observation in
marshy areas is nonexistent for both
foot troops and vehicles.
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Fort McCoy has a continental climate where winters
are relatively long, cold and snowy and summers are warm
and at times hot and humid. Fall and spring are generally
short with many rapid temperature changes. A variety of
weather can be expected in all seasons as frequent pres-
sure systems pass over the area.

The number of days in a year with temperatures 90°
F (32.2° C) or higher has varied from 35° F in 1939 to
0% F in 1950 and 1951, The number of days with 0°F (17.8°
C) or lower has varied from 48CF in 1950 to 14°F in 1954.
The mean daily temperature in the two coldest months, Jan-
uary and February, are 7° ¥ (-13.90 C) and 12°F (--11.1o
C) respectively. The mean daily maximum temperature in
the two hottest months, July and August, are 82° F (27.8O
¢) and 81° F (27.2° C) respectively. The h%ﬁhest temper-
atures recorded at Fort McCoy has been 108 " F (42.2 ° C)
in July 1936 and the lowest has been -43,0° F (-41.7°0)
in January 1873.

The average annual precipitation is 749.3 mm (29.5
in.) the maximum occuring in July (106.4 wm or 4.9 in.)
and the minimum in January (19.8 mm or 0.78 in.). Precip-
itation during the 5 month period, May through September,
has averaged about 65% of the annual normal. The probabil-

H. CLIMATE

speed) 1is especially hazardous during the months of Dec-
ember, January and February, and therefore frostbite from
cold exposure offers a substantial hazard to personnel
not wearing adequate winter clothing. The average date
of the first 1 inch or greater of snowfall is November
27. The chance of this fall by October 30 is 1 in 10
years and by December 24 is 9 in 10 years.

Prevailing winds are from the northwest in winter
and from the southerly directions the remainder of the
year. April 1is the windiest month with an average 10.4
knots (19.3 kmph) and August is the least windy month
with an average of 6.1 knots {(11.3 kmph). The wind speed
has averaged less than 3.5 knots (6.4 kmph) about 10%,
3.5 — 10.4 knots (6.4 — 19.3 kmph) about 65%, 11.3 - 26.9
knots (20.9 - 49.9 kmph) about 25% and greater than 26.9
knots (49.9 kmph) less than 1% of the time. The highest
speeds are usually ones' of the westerly directions.

Thunderstorms have occured 43 days a year on the
average with extreme years of 61 and 24 days. Hail has
fallen on an average of 3 days a year with individual
years ranging from 6 to O days. Since 1916, 4 tornadoes
have been confirmed in Monroe County (west of central
Wisconsin).

ity of 1 inch or more rainfall in a 7-day period during It should be noted that the following climatic
the summer is greatest in June when the chance 1is 4 in summary 1is principally derived not from the weather
10 years. The probability of a dry 7-day period, with a stations at Sparta/Ft. McCoy AAF (at Lat. 43° 52'N, Long.

trace or less, during the summer is greatest the last part
of August, when the chance is 2 in 10 years. Intensities
of about 1.35 inches in 1 hour, 2.20 inches in 6 hours,
and 3.00 inches in 24 hours can be expected about once
in two years. The number of days in a year with 0.01 or
more precipitation has been between 100 and 124 in 2 or
three years with an average of 112 days. A maximum 24~hour
rainfall of 183.6 mm (7.23 in.) was recorded in October
1900.

Measurable amounts of snow occur from October to
April, with traces in September and May. The mean annual
snowfall is 998.2 mm (39.3 in.), the majority of which

91 ©15') located about 15 miles WSW. Where as detailed
climatological data have been published for the LaCrosse
station, only average temperature and mean precipitation
normals are available for Sparta/Ft. McCoy AAF. However,
a comparison of these two parameters at two stations (see
table) shows that the two locations have almost identical
precipitation values, while in the case of temperature,
La Crosse averages 0.7 ° F warmer than the summer months.
Thus a La Crosse the average date of the last freeze
(temperatures of 0°C or 32° F) in the spring is April
25, and the date of the first freeze in the fall is Oct-
ober 16, making for an average growing season of 174

days. However, at Fort McCoy the. freeze dates are May
11 and September 27, giving a growing season of 139 days.

falls from December through March. The windchill temper-
ature {a cold air temperature combined with a high wind

CLIMATIC SUMMARY

LA CROSSE, WISCONSTA LATITUDE: 43° 52' N LONGTITUDE: 91° 157 W ELEVATION: 108.46 m (651 ft)
UNIT OF TIME YEAR
PARAMETER DESCRIPTION OF MEASURE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL RECORD
ABSOLUTE MAXIMUM TEMPERATURE OC 13.9 18.3 18.3 33.9 41.7 38.9 42,2 39.4 38.2 33.9 26.7 16.1 42,2 105
' °F 57.0 65.0 38.3 93.0 107.7 102.0 108.0 103.0 101.0 93.0 80.0 61.0 108.0 105
MEAN DAILY MAXIMUM TEMPERATURE gc -3.9 -1.3 4.4 14.3 20.7 25.8 28.3 27.6 22.1 16.6 6.1 -1.3 13.3 30
F 25.0 29,7 40.0 57.8 69.3 78.4 83.0 81.7 71.8 61.8 43.0 29.6 55.9 30
MEAN DAILY MINIMUM TEMPERATURE °c -13.8 -12.1  -5.5 3.0 9.3 14.7 16.9 16.1 11.0 5.4 -2.3 -10.0 2.7 30
°F 7.1 10.3 22.1 37.4 48.7 58.5 62.5 61.0 51.8 41.7 27.8 14.0 16.9 30
ABSOLUTE MINIMUM TEMPERATURE °¢ _41.7 =32.2 =33.3 -13.9 -3.3 0.6 6.7 1.7 4ob -14.4 -29.4 -38.3 -41.7 105
°p -43.0 -36.0 -28.0 7.0 26.0 33.0 44,0 35.0 24,0 6.0 _21.0 -37.0 —=43.0 105
AVERAGE MANTHLY TEMPERATURE 0C -8.8 ~-6.7 -0.5 8.6 15.0 20.3 22.7 21.9 16.6 11.0 1.9 =-5.7 8.0 30
°p 16.1 20.0 11.1 47.6 59.0 68.5 72.8 71.4 61.8 51.8 35.4 21.8 46,4 10
AVERAGE MONTHLY TEMPERATURE (SPARTA-FT. McCOY AAF) °c -8.9 -6.8 -0.7 8.3 14.6 19.6 21,9 21.1 16.0 10.5 1.7 -5.8 7.6 30
°p 15.9 19.8 30.8 46.9 58.3 67.3 71.4 70.0 60.8 50.9 35.0 21.6 45.7 30
MEAN NUMBER DAYS WITH MAXIMUM TEMPERATURE GREATER 0 0 4] 0 1 3 6 4 1 # 0 ] 16 26
THAN 90°F (32.29C)
MEAN NUMBER DAYS WITH MINIMUM TEMPERATURE LEGS 31 28 27 10 1 0 0 0 # 6 21 29 152 26
THAN 32°F (0.0°C)
NORMAL HEATING DEGREE DAYS (BASE 65°F/18.3°C) 1516 1260 1051 522 224 39 10 17 130 421 888 1339 7417 20
NORMAL COOLING DECREE DAYS (BASE 65°F/18.3°C) 0 0 0 0 38 144 252 215 34 12 0 0 695 20
MEAN DEW POINT TEMPERATURE °¢ -12.8 -9.4 6.7 0.0 7.2 13.3 16.1 16.1 11.1 4.4 -3.9 -8.9 2.2 12
°p 9.0 15.0 20.0 32.0 45,0 56.0 $1.0 61.0 52.0 40,0 25.0 16.0 36.0 12
MEAN PERCENT RELATIVE HUMIDITY 0600 LST 77 78 81 79 80 84 a7 90 Q0 84 82 81 83 26
1200 LST 66 64 62 53 53 56 57 58 60 58 66 71 60 26
MEAN MONTHLY PRECIPITATION mm 24,4 22.1 51.3 66.8 94,0 112.8 89.4 76.7 85.9 52.1 36.8 26.4 738.6 30
in. 0.96 0.87 2.02 2.63 3.70 L. b4 3.52 3.02 3.38 2.05 1.45 1.04 29.08 30
MEAN MONTHLY PRECIPITATION {SPARTA-FT. McCOY AAF) mm 22.8 20.8 44,2 68.1 92.2 117.6 88.4 73.7 99.3 52.1 36.8 26.4 745.7 30
in. 0.09 0.82 1.74 2.68 3.63 4.6lb 3.48 2.90 3.91 2.07 1.51 1.07 29.08 30
MEAN NUMBER DAYS WITH PRECIPITATION GREATER 8 7 10 10 12 11 10 9 9 8 7 9 109 26
THAN 0.01 in. {(0.25 mm)
ABSOLUTE MAXIMUM MONTHLY PREGIPITATION mm 87.4 102.6  107.4 185.7  224.3  293.6 280.2 235.0 276.1 307.1 178.1  87.1 1120.4 105
in. 3.44 4,04 4.23 7.31 8.83 11.56 11.03  9.25 10.87 21.09 7.01 3.43 44,11 105
ABSOLUTE MINIMUM MONTHLY PRECIPITATION mm 3.6 1.3 0.8 10.7 12.7 9.4 3.8 8.9 7.4 0.5 1.0 0.3 426.0 105
in. 0.14 0.05 0.03 0.42 0.50 0.37 0.15 0.35 0.29 0.02 0.04 0.01 16.17 105
ABSOLUTE MAXIMUM 24-HOUR PRECIPITATION mm 42.4 19.9 52.6 97.5 79.0 124.7  119.4 124.2 144.5 183.6  60.5 53.6 183.6 105
in. 1.67 1.57 2.07 3.84 3.11 4.91 4.70 4.89 5.69 7.23 2.38 2.11 7.23 105
MEAN NUMBER DAYS WITH THUNDERSTORMS . # # 1 3 6 8 7 7 4 2 1 # 40 26
MEAN MONTHLY SNOWFALL mm 274.3  228.6 198.1  43.2 5.1 0.0 0.0 0.0 T 7.6 104.4  226.1  1087.1 65
in. 10.8 9.0 7.8 1.7 0.2 0.0 0.0 0.0 T 0.3 4.1 8.9 42,8 65
ABSOLUTE MAXIMUM MONTHLY SNOWFALL mm 1005.8 787.4 850.9 431.8 167.6 0.0 0.0 0.0 5.1 177.8 382.3 675.6 1999.0 92
in. 19,6 31.0 13.5 17.0 6.6 0.0 0.0 0.0 0.2 4.7 12.5 10.5 15.7 92
ABSOLUTE MAXIMUM 24~HOUR SNOWFALL mm 292.1 297.2 298.8 185.4 152.4 0.0 0.0 0.0 5.1 119.4 317.5 266.7 398.8 92
in. 11.5 11.7 25.7 7.3 6.0 0.0 0.0 0.0 0.2 4.7 12.5 10.5 15.7 92
MEAN SNOW DEPTH o 182.9 195.6 315.0 43.2 2.5 0.0 0.0 0.0 0.0 2.5 142.2  203.2 1087.1 23
' in. 7.2 7.7 12.4 1.7 0.1 0.0 0.0 0.0 0.0 0.1 5.6 8.0 42.8 23
MEAN NUMBER DAYS WITH SNOWFALL GREATER 3 2 3 # 0 0 0 O 0 # 1 3 12 26
THAN 1.0 in. (25.4 mm)
MEAN PRESSURE ALTITUDE (SPARTA-FT. McCOY AAF) - 201.2  202.7 224.9 234.1 242.9 245.1 238.4 235.6 221.6 213.7 212.8 203.9 223.1 O
ft. 660.0 665.0 738.0 768.0 797.9 804.0 782.0 773.0 727.0 701.0 698.0 669.0 732.0 O
PERCENT FREQUENCY OF SURFACE WIND SPEED 0.1 0.1 0.1 0.3 0.4 0.1 0.0 0.0 0.0 0.2 0.2 0.1 0.1 12

-28 KNOTS (32.26 mph or 51.9 kmph)



H. CLIMATE (CONTINUED)

CLIMATIC SUMMARY (Continued)

UNIT OR TIME YEAR
PARAMETER DESCRIPTION OF MEASURE JAN ‘FEB MAR APR MAY JUN JUL AUG SEP 0CT NOV DEC  ANNUAL RECORD
PERCENT FREQUENCY OF SURFACE WIND SPEED 6.1 5.0 8.8 15.2 10.6 4.0 1.8 1.5 4.0 7.3 12.7 6.4 7.0 12
> 17 knots (19.58 mph or 31.5 kmph)

MEAN NUMBER DAYS WITH SURFAGE WIND AT 1800 LST 1.4 1.5 2.2 4.4 3.6 0.8 0.4 0.3 0.8 2.0 3-0 1-i zi-g 13
> 17 knots (19.58 mph or 31.5 kmph) 0000 LST 1.7 0.7 1.7 2.5 1.2 0.5 0.1 0.1 0.3 1.1 .7 . 14. 1
AND NO PRECIPITATION 0600 LST 1.7 0.7 2.4 3.0 1.5 0.3 0.2 0.2 0.6 1.1 2.6 1.8 16.1 12

1200 LST 2.6 2.0 3.3 7.1 7.0 2.4 1.1 0.9 2,9 3.8 4.7 3.6 41.4 12
MEAN NUMBER DAYS WITH SURFACE WIND 4 - 10 knots AT 1800 LST 2.6 5.4 11.4 13.5 15.9 20.3 22.4 21.4 21.0 17.9 10.5 4.2 166.5 12
(41.61 - 11.5 mph or 7.4 — 18.5 kmph) AND TEMPERATURE Q000 LST 1.2 2.6 4.7 14.6 20.0 20.3 21.5 19.6 19.8 20.1 8.3 ?.8 156.5 12
33 — 89°F (0.6 - 31.7°C) AND NO PRECIPITATION 0600 LST 1.0 1.8 3.5 12.8 18.3 21.2 22.1 21.9 20.6 18.5 7.4 2.9 152.0 12
1200 LST 2.4 4.2 9.5 10.5 12.8 16.1 19.7 19.7 15.4 16.0 9.4 4.3 140.0 12
MEAN WIND SPEED kmph 14.0 14.0 15.0 17.1 15.8 13.4 12.2 11.9 13.2 15.0 15.8 14.0 14.3 26
knots 10.0 10.0 10.7 12.2 11.3 9.6 8.7 8.5 9.4 10.7 11.3 10.0 10.2 26
mph 8.7 8.7 9.3 10.6 9.8 8.3 7.6 7.4 8.2 9.3 9.8 8.7 8.9 26
PREVATILING WIND DIRECTION S NW NW NW 5 S S S S s S S S 13
FASTEST ONE-MINUTE WIND SPEED kmph 72.4 59.5 64.4 85.3 93.3 101.4  83.7 101.4 64,4 62.8 74.0 69.2 101.4 18
knots 39.1 32.1 34.7 46.0 50.5 54.7 45.1 54.7 34.7 33.9 39.9 37.3 54.7 18
mph 45.0 37.0 40.0 53.0 58.0 63.0 52.0 63.0 40.0 39.0 46.0 43.0 63.0 18
MEAN NUMBER DAYS WITH AN OCCURENCE OF VISIBILITY 2.1 2.7 2.4 1.1 0.9 1.1 2.0 3.8 3.6 2.6 1.4 1.3 25.0 12
> 0.5 mi. (0.8 km)
PERCENT FREQUENCY CEILING Z 5000 fr. (1524 m) 41.9 39.3 37.1 34.3 26.6 21.5 17.1 23,2 26.1 28.5 42.3 45.9 32.0 12
OR VISIBILITY = 5 mi. (8.047 km)
PERCENT FREQUENCY CEILING Z 5000 ft. (1524 m) FOR 00-02 LST 21.8 18.7 14.5 12.3 8.2 6.1 4.9 9.6 9.6 8.8 12.6 22.1 12.4 12
OR VISIBILITYZ 5 mi. (8.047 km) 03-05 LST 24.3 23.3 16.0 16.7 11.7 11.4 12.1 19.6 18.0 12.5 13.5 22.5 16.8 12
06-08 LST 26.7 26.8 19.7 18.9 15.0 13.0 16.0 23.5 25.6 18.3 17.4 27.8 20.7 12
09-11 LST 24.4 22.7 17.8 15.2 10.9 7.8 6.7 11.4 13.5 13.1 16.8 25.8 15.5 12
12-14 LST 18.1 13.6 13.8 11.9 8.1 4.4 3.4 5.8 7.3 8.3 14.8 20.3 10.8 12
15-17 LST 14.5 10.9 10.7 10.6 6.7 3.0 2.3 4.1 6.4 8.3 12.2 17.7 9.0 12
18-20 LST 14.3 11.3 12.3 10.1 6.6 2.6 1.7 3.2 6.5 7.6 12.9 19.2 9.0 12
21-23 LST 16.4 14.9 12.6 8.8 7.5 3.1 1.7 4.4 7.4 7.0 13.1 20.4 9.8 12
PERCENT FREQUENCY CEILING®> 300 ft. (91.4 m) FOR 00-02 LST 2.0 3.6 4.4 1.0 0.8 0.2 1.2 2.4 1.2 1.5 1.7 1.3 1.8 12
OR VISIBILITY = 1 mi. (1609 km) 03-05 LST 2.5 6.1 3.2 2.1 1.7 1.9 4.0 8.3 7.4 2.8 1.9 2.0 3.7 12
' 06-08 LST 2.9 7.3 4,9 2.9 1.2 1.8 3.9 8.6 8.9 5.3 3.2 3.4 4.5 12
09-11 LST 3.1 3.5 3.8 0.7 0.0 0.0 0.0 0.5 0.3 1.8 1.8 3.9 1.6 12
12-14 LST 2.2 2.2 3.5 1.3 0.1 0.1 0.0 0.0 0.3 0.0 1.3 2.6 1.1 12
15-17 LST 2.4 2.1 2.6 1.0 0.0 0.1 0.0 0.0 0.0 0.4 2.4 2.4 1.1 12
18-20 LST 2.1 1.6 2.5 0.3 0.3 0.2 0.1 0.1 0.0 0.4 1.9 1.3 0.9 12
21-23 LST 1.7 2.2 3.1 0.5 0.4 0.1 0.1 0.1 0.6 0.4 1.3 1.3 1.0 12
MEAN NUMBER DAYS WITH SKY COVER = 307% AND AT 1800 LST 9.6 9.9 7.0 7.1 7.3 8.6 11.2 11.9 10.7 12.8 8.6 9.6 114.3 12
VISIBILITYZ 3 mi. (4828 km) 0000 LST 9.1 9.3 9.7 9.1 11.7 13.8 16.6 14.9 16.1 17.0 11.5 6.8 145.6 10
0600 LST 9.9 9.3 3.9 8.6 9.1 7.9 8.9 7.5 7.9 10.7 9,2 10.1 108.0 12
1200 LST 9.1 8.6 8.3 8.6 7.5 6.6 7.8 9.6 9.8 10.9 6.8 6.6 100.2 12
MEAN NUMBER DAYS WITH CEILING 2 1000 ft. (304.8 m) AT 1800 LST 28.1 25.7 28.3 28.2 29.6 29.6 30.3 30.4 28.7 29,9 27.5 27.2 343.5 12
AND VISIBILITYZ 3 mi. (4828 km) 0000 LST 26.7 24.6 27.9 28.0 29.7 29.2 30.3 29.5 28.4 29.3 27.1 26.5 337.2 12
0600 LST . 25.4 22.4 26.2 26.6 28.1 27.1 26.2 24.1 24,2 26.7 27.0 25.7 309.7 12
1200 LST 27.2 25.3 27.9 28.3 29.7 29.3 30.2 30.2 28.7 29.8 27.2 26.9 340.7 12
MEAN NUMBER DAYS WITH CEILINGZ 2000 ft. (609.6 m) AND AT 1800 LST 17.5 15.8 15.4 11.2 13.3 18.4 22.3 24.1 21.9 19.9 14.1 14,2 208.1 12
VISTBILITY> 3 mi. (4.828 km) AND SURFACE WINDS 10 knots 0000 LST 15.6 17.1 18.7 15.9 19.9 22.5 27.3 25.5 22.6 20.0 14.3 15.3 234,7 12
(11.5 mph or 18.53 kmph) 0600 LST 15.6 14.2 16.6 15.2 16.3 19.1 20.9 19.7 17.3 17.0 13.2 14.4 199.5 12
1200 LST 13.2 12.0 11.0 6.8 9.3 12.4 16.2 17.7 11.3 11,7 9.5 11.7 142.8 12
MEAN NUMBER DAYS WITH CEILING = 2500 ft. (762.0 m) AND AT 1800 LST 23.0 21.1 24.6 24.8 27.4 28.5 30.0 29.3 26.9 27.5 22.9 21.4 307.4 12
VISIBILITY® 3 mi. {4.828 km) 0000 LST 21.2 20,6 24.3 24.7 27.3 27.5 29.4 27.7  '26.6 26.9 22.5 20.9 299.6 12
0600 LST 19.7 18.4 22.3 22.8 24.8 24,5 24.3 21.2 20.9 22.8 21,1 19.0 261.8 12
1200 LST 22.5 20.8 23.7 23.4 25.0 26.3 28.1 26.9 24.6 25.8 21.5 19.5 288.1 12
MEAN NUMBER DAYS WITH CEILING 6000 ft. (1828.9 m) AND AT 1800 LST 19.5 18.9 19.6 19.7 23.6 24,9 27.0 26.6 24.1 23.6 18.3 17.5 263.3 12
VISIBILITY> 3 mi. (4.828 km). 0000 LST 18.7 17.4 19.8 19.7 21.9 24.2 27.3 25.5 23.3 23.2 17.5 17.1 255.6 12
0600 LST 16.6 16.5 18.7 18.7 22.2 21.8 22.7 18.5 18.8 19.8 16.4 15.7 226.4 12
1200 LST 20.1 18.4 19.8 19.1 20.2 21.8 24.6 23.9 21.3 21.5 17.4 17.1 245.2 12
MEAN NUMBER DAYS WITH CEILING? 10,000 ft. (3048.0 m) AND AT 1800 LST 18.2 17.1 16.4 16.7 19.6 22.1 24.9 24,2 21.4 21.6 16.9 16.5 235.6 12
VISIBILITY ~ 3 mi. (4.828 km) 0000 LST 17.4 16.2 18.4 17.3 19.7 21.9 24.9 23.3 20.9 21.6 16.1 15.6 233.3 12
0600 LST 15.4 15.3 16.8 16.0 18.7 19.5 20.5 16.6 16.2 18.1 15.2 14.4 202.7 12
1200 LST 18.7 17.3 17.3 17.2 18.5 19.6 22.7 22.3 20.2 19.7 16.0 15.9 225.4 12
NOTE: a) LST = LOCAL STANDARD TIME
b) T = TRACE
c) # = 0.5 DAYS
EPHEMERIS FOR FT. McCOY, WISCONSIN
NAUTICAL TWILIGHT NAUTICAL TWILIGHT NAUTICAL TWILIGHT
DATE BEGINNING END SUNRISE SUNSET DATE BEGINNING END SUNRISE SUNSET DATE BEGINNING END SUNRISE SUNSET
JANUARY 1 0628 1745 0738 1636 MAY 1 0345 2017 0455 1906 SEPTEMBER 1 0420 1945 0526 1839
JANUARY 11 0628 1754 0736 1646 MAY 11 0328 2032 0442 1917 SEPTEMBER 11 0433 1925 0537 1821
JANUARY 21 0624 1805 0731 1658 MAY 21 0314 2046 0431 1928 SEPTEMBER 21 0446 1905 0548 1803
FEBRUARY 1 0615 1818 0721 1713 JUNE 1 0302 2100 0423 1938 OCTOBER 1 0458 1847 0600 1744
FEBRUARY 11 0604 1831 0708 1727 JURE 11 0257 2109 0420 1945 OCTOBER 11 0510 1829 0612 1727
FEBRUARY 21 0551 1843 0653 1740 JURE 21 0256 2113 0420 1949 OCTOBER 21 0552 1813 0625 1710
MARCH 1 0538 1853 0640 1751 JuLy 1 0300 2113 0424 1949 NOVEMBER 1 0535 1758 0639 1654
MARCH 11 0521 1906 0623 1804 JuLy 11 0309 2107 0430 1946 NOVEMBER 11 0547 1747 0652 1641
MARCH 21 0502 1919 0605 1816 JULY 21 0321 2057 0439 1939 NOVEMBER 21 0558 1739 0705 1632
APRIL 1 0441 1933 0545 1830 AUGUST 1 0336 2041 0451 1927 DECEMBER 1 0609 1735 0717 1626
APRIL 11 0422 1947 0527 1842 AUGUST 11 0351 2024 0502 1914 DECEMBER 11 0618 1734 0727 1625
APRIL 21 0403 2002 0510 1854 AUGUST 21 0405 2006 0513 1858 DECEMBER 21 0625 1737 0734 1628
WINDCHILL CHART
WIND SPEED COOLING POWER OF WIND EXPRESSED AS "EQUIVALENT CHILL, TEMPERATURE"
KNOTS MPH TEMPERATURE (©°F)
CALM CALM | 40 35 30 25 | 20 15 10 5 0 -5 -10 -15 [ =20 =25 =30 [ =35 | -40 ~45 | =50 -60
EQUIVALENT CHILL TEMPERATURE
3-6 S 35 30 25 20 | 15 10 5 0 -5 -10 -15 =20 | -25 -30 | =35 | <40 | =45 -50 | =55 | -60 =70
7-10 10 30 20 15 10 | 5 0 -10 | =15 | =20 | -25 -35 ~40 | =45 -50 | -60 | =65 | =70 -75 | -80 | -90 -95
11-15 15 25 15 10 0 =5 -10 | =20 | -25 | =30 | -~40 =45 =50 { =60 -65 | -70 | -80 | -85 -90 | =100 | -105 | =110
16-19 20 20 10 5 0 -10 -15 | =25 | -30 | =35 | -45 -50 -60 | 65 -75 | -80 | -85 | -95 -100 | =110 | -115 | -120
20-23 25 15 10 0 -5 | =15 -20 | =30 | =35 | =45 | =50 -60 -65|-75 80| -90 | -95 | -105 | -110| -120| -125 | =135
24-28 30 10 5 0 -10| =20 -25 [ =30 | =40 | =50 | =55 —65 -70 | -80 -85 -95 | ~«100 | -110 | -115 | -125] ~-130 | =140
26-32 35 10 5 -5 -10| =20 -30 | =35 | =40 | =50 | -60 —65 -75 | -80 -90 | -100 | ~105 | =115 | -120| -125| -135 | =145
33-36 40 10 0 -5 -15| =20 -30 | =35 | =45 | -55 | -6O =70 -75 | -85 -95 | =100 | -110 | =115 -125 | =130 | -140 | -150
WINDS ABOVE LITTLE DANGER INCREASING DANGER GREAT DANGER
40 HAVE (flesh may freeze (flesh may freeze
LITTLE within 1 minute) within 30 seconds)
ADDITIONAL :
EFFECT
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l. CROSS COUNTRY MOVEMENT

Cross—country movement (CCM) refers to movement by military vehicles and foot troops
away from roads and trails. It differs from the somewhat nebulous term "traffic-
ability", which refers to the soil component as it affects movement, or the capacity
of roads to support traffic.

At Fort McCoy, the major direct factors affecting movement are surface conftiguration
and vegetation. Vegetation varies from dense forest to open grassland; the surface
configuration consists of nearly level lowlands and moderately to steeply sloping
hills. Soils are of somewhat less significance to movement since most are sandy
and well drained. With respect to some streams that are not readily fordable.
Generally, the best areas for vehicular cross-country movement are found in the
impact area (off-~limits) and the drop zone (depicted on the Lines of Communication
topic), as well as smaller tracts of land throughout the reservation. Otherwise,
most of the land is poor to unsuited for vehicular movement, due largely to the
combined effects of closely spaced trees and steep slopes.

From about December through mid-April, snow has a crucial impact on CCM. Depth of
snow during the winter months slows vehicular and troop movement considerably. 1n
addition, some of the soils that are high in silt and/or clay can become slippery
and miry during early spring thaws and therefore, difficult to traverse.

The map and movement evaluations should be used only as a guide in planning military
training activities. For exact movement routes, ground reconnaissance is required.

MAP
UNIT

GENERAL TERRAIN CONDITION

MOVEMENT OF TRACKED VEHICLES *

MOVEMENT OF WHEELED VEHICLES **

MOVEMENT OF FOOT TROOPS

Nearly level grasslands with some areas of scattered
scrub. Extensive areas are located in the north-
central portion of reservation. Slopes seldom exceed
3 percent. Soils are generally well-drained and
course-grained. Dominant vegetation is mainly grass;
some thinly harvested stands of jack pine and red
pine and areas of scrub oak occur (n local areas.

Nearly level grasslands with some areas of scattered
scrub. Virtually all this unit located within impact
area. Slopes seldom exceed 3 percent. Soils can
become slippery and miry during the spring thaw.

Nearly level wooded areas consisting of medium to
closely spaced stands of young pine and scrub oak,
and more thinly populated stands of evergreen and
deciduous trees. Slopes seldom exceed 3 percent.
Soils are generally well-drained. Trunk spacing
is usually greater than 5 m (16 ft) and stem dia-
meters are commonly less than 25 cm (10 in.).

Moderately to steeply sloping hills concentrated
mainly in the two ranges that lie within the
reservation. Slopes generally range from 8 percent
to 30 percent; some as high as 45 percent along
the lower valley slopes. The configuration {s

irregular and hummocky. Soils are generally well-

drained. Vegetation includes scrub of varying type
and density, and thinly populated stands of evergreen
and deciduous trees. Undergrowth sparse to medium.
Trunk spacings are usually greater than 5 m (16
ft) and stem diameters are commonly less than 25
cm (10 im.).

Wooded, nearly level plains and moderately to steep-
ly sloping hills. In the nearly level wooded areas,
slopes seldom exceed 3 percent. Elsewhere, slopes
generally range from 8 to 30 percent, and as high
as 45 percent along the lower valley slopes. The
configuration is irregular and hummocky. Soils
are generally well-drained. Vegetation consists
of medium to closely spaced stands of evergreen
and deciduous trees, with some small areas of scrub.
Trunks of trees commonly greater than 25 cm (10
in.). thick; spacings usually less than 5m (16
ft). Undergrowth normally sparse.

Swamps and other areas which are saturated year
round; along streams and other 1low areas where
the water table is high. Vegetation mostly deciduous
trees and scrub, as well as wmarsh grasses.

*  Comments apply to the M-60 tank and M-113 armored
personnel carrier. -

** Comments apply to the m-35, 2% ton truck and the
M-151, % ton truck.

Easy in any direction for tracked

vehicles; movement limited only Movement precluded during the
by natural boundaries of the winter months because snow
open areas., Snow cover slows caver.

movement during the winter months.

Generally easy when soils are Fairly easy when soils firm.
dry; after soaking rains or Movement precluded with snow
during. the spring thaw, movement cover or during spring thaw.
can be difficult. The APC is Some streams not fordable due

somewhat more mobile than the
tank, and stands less risk of
immobilization in snow or soft,
miry soil. Some streams not
fordable due to steepmess and
height of banks.

Moderately slowed by either

scrub or randomly spaced trees; restrict wheeled vehicles more
maneuvering limited in some severely than they do tracked
places. Most of the scrub can vehicles; movement precluded
be easily pushed over. During entirely during winter and early
winter months, movement is pre- spring. Streams fordable during
luded for tamk and severely dry periods.

limited for APC because of snow

conditions. Streams are readily

fordable.

Feasable but difficult in most Unsuited for all but local

areas because of steep slopes
and irregular terrain. mane-
uvering restricted by scrub
and scattered trees. Movement
precluded in deep snow.

Unsuited for all but local move- Unsuited for movement because
ment due mainly to thickness of steep slopes, irregular ter-
and close spacing of trees. rain, and thickness and close

spacing of trees.

Completely unsuited for movement
because of saturated condition because of saturated
of so0il, even during winter

months when ground may be partly

frozen.

Fairly easy most' of the year.

to steepness and height of banks.

Scrub and randomly spaced trees

movement due mainly to thickness
and close spacing of trees.

Completely unsuited for movement

soil.

Generally unhindered except
during winter months when snow

greatly inhibits movement.

Generally unhindered except
during winter months by snow,
and during spring thaw by
sticky or slippery soils.

Somewhat hindered by undergrowth
and medium to dense scrubj; more
severely restricted 1Iin deep
SNow.

Somewhat hindered by undergrowth
and closely spaced trees; navi-
gation may be difficult. Con-
siderably slowed in deep snow
and may be Impossible in areas
with steep slopes.

Somewhat hindered by undergrowth
or scrub; more severely rest-
ricted in deep snow. Steepness
of slopes may restrict choices
of movement 1in some areas.

Movement feasible but 1mprac-
tical; potentially very danger-
ous in winter when snow may
obscure wet areas.
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CROSS COUNTRY MOVEMENT

This map deals with cross-country movement, or movement away from roads, and is primarily
intended for wuse in planning operations. For determining exact routes, reconnaissance
on the ground is required. Many areas are too small to be. shown, such as small tracts

of forest, cleared areas, and swamps. The predicted movement ratings are those believed EVALUATION OF TERRAIN FOR CROSS-COUNTRY MOVEMENT

4863000m. |\ to be prevailing most of the time. Variations in these evaluations may occur from year Predicted Movement Ratings for:
4863 to year a_nd even within a season due to abnormal- weather conditions. Since winter and
7 early spring conditions are markedly different from those prevailing in summer and fall,
3 e : \ SN the ratings have. been provided for two periods of the year. Areas with no color represent -
43°53’45" . L. = e SRR =) 43°53451 built-up areas and are not evaluated. v = Tank (M-60) APC (M-113) 23-T Truck (M-35) 5-T Truck (M-151) Foot Troops
90°a6’ 6g0000m.F 45" 68I\ 682 683 684 90°427 : .. e - . L .
V761S X s/t K %k wis o wl's s/ uls S/ wls sie | ws
Edition 4-TPC - - 3 N
1. Nearly level grass— Good Fair Good Fair Good Unsuited | Good Unsuited | Good  Poor
lands and scattered
scrub; soil well
drained.
Q 2. Nearly level grass-— Good Poor Good Fair. Good Unsuited | Good .Unsuited | Good Poor
n - N\ lands and scattered
Impact Area; Off-Limits to vehicles and foot troops N scrub; soil poorly
EXBLANATIONEOESRATING/TERMS due to danger of unexploded munitions. drained.
Good - Conditions permit free movement in any direction. Terrain will m Escarpment (Slope over 100%); Barbs point down slope. 3. Nearly level wooded Fair Unsuited | Fair Poor Poor Unsuited | Good Unsuited | Fair Poor
permit 12 or more passes in trace of an M-60 tank or permit b areas consisting
at least one maneuver (starts, stops, sharp turns, or crossing of scrub and scat-
of tracks) at one.location. DEFINITIONS OF SEASONS tered trees.
Fair - Conditions moderately hinder progress or moderately restrict X s/t Summer/fall: Period from about May through November. 4. Moderately to steep-— Poor Unsuited | Poor Unsuited| Unsuited Unsuited | Unsuited Unsuited | Fair Poor .
choices of direction for movement. Terrain will permit - ly sloping hills i
3 to 12 passes in trace of an M-60 but maneuvering will K K w/s Winter/spring: Period from about December through April. covered with scrub
be difficult. ' and scattered trees.
N 5. Wooded areas con-—- _ Unsuited Unsuited | Unsuited Unsuited| Unsuited Unsuited | Unsuited Unsuited | Fair Poor
Poor — Conditions severely hinder progress or greatly restrict & \ sisting of medium
choice of movement routes. Terrain will probably permit to closely spaced
up to 3 passes in trace of an M-60. Very cautions driving trees.
required. Movement in trace should be avoided. P h
6. Swamps and other Unsuited Unsuited | Unsuited Unsuited | Unsuited Unsuited | Unsuited Unsuited | Poor Unsuited
Unsuited - Conditions preclude all but local movement. -« Engineer work very poorly drained
¥ required for vehicular movement. ground.
Note: Numbers refer to entries. in tables.
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J. LINES OF COMMUNICATION

The existing road network on Fort McCoy consists of hard surface, improved
and unimproved dirt roads, and tank trails. Together this network provides
the reservation with about 475 kilometers (295 miles) of roads. The roads shown
on the map do not represent the complete network since many minor roads have
been omitted. There are 98 kilometers (62 miles) of hard surface roads on Fort
McCoy, most of which are in and around the cantomment area, except for three
highways (Interstate 90, U.S. Route 16, and Wisconsin Route 21) traversing
the southern portion of the reservation. The shoulders along the major highways
are asphalt or sand and gravel, while the shoulders ol most other roads are
generally dirt. The hard surface roads are usable throughout the year and are

ROADS

Shale-base, improved dirt roads account for approximately 214 kilometers
{133 miles) of roads providing access to ranges and training areas. During
adverse weather conditions, it is advisable to use four-wheel drive or tracked
vehicles.

Unimproved dirt roads and jeep trails provide about 109 kilometers (68
miles) of fair weather routes. On such routes, the use of four-wheel drive
or tracked vehicles is advisable at all times.

There are 73 kilometers (45 miles) of tank trails, paralleling some of
the shale-based roads and encircling the north range area and the drop zone
area. The tank trails are generally one-lane, dirt and in excellent condition.

There are 60 road bridges, most of which are timber trestle construction.

suitable for all vehicles. Roads are generally snow bound from December through
. in use are in fair to excellent condition, and no new

mid-April; snow is removed from the paved roads, and range roads as needed. All the bridges
construction is planned.
ROUTE LOCATION MILITARY SHOULDERS
(GrR1D LENGT! OF LOAD SURFACE
ROUTE NUMBER REFERENCE) SEGMENT CLASSIEI- ROUTE CONSTRUCTION WIDTH CONSTRUCTION WIDTH
/NAME FROM TO KM M1 CATION TYPE MATERIALS M FT CONDTTION MATERIALS M FT CONDITION REMARKS
Interstate 90 794675 9176178 11.6 7.2 ;
segment a 794675 797677 0.4 0.2 No Data All Weather Asphalt 7.3 24 Excellent Asphalt 3.0 10 Excellent 2 lanes each way, heavy duty
segment b 805679 917678 11.2 7.0 No Data All Weather Asphalt 7.3 24 Excellent Asphalt 3.0 10 Excellent 2 lanes each way, heavy duty
U.5. Route 16 71946176 917676 10.0 6.2
segment a 794676 802677 0.8 0.5 No Data All Weather Asphalt 6.7 22 Good Sand and Gravel 2.4 8 Excellent 2 lanes, heavy duty
segment b 805677 862678 5.7 3.5 40 40 All Weather Asphalt 6.7 22 Good Sand and Gravel 2.4 8 Excellent 2 lanes, heavy duty
segment c 866677 870677 0.4 0.2 No Data All Weather Asphalt 6.7 22 Good Sand and Gravel 2.4 8 Excellent 2 lanes, heavy duty
segment d 886676 917676 3.1 1.9 No Data All Weather Asphalt 6.7 22 Good Sand and Gravel 2.4 8 Excellent 2 lanes, heavy duty
Wisconsin Route 21 820729 906753 8.2 5.1
segment a 820729 821730 0.2 0.1 No Data All Weather Asphalt 7.3 24 Excellent Sand and Gravel 2,4 8 Good 2 lanes, heavy duty
segment b 829743 906753 8.0 5.0 No Data All Weather Asphalt 7.3 24 Excellent Sand and Gravel 2.4 8 Good 2 lanes, heavy duty
County Highway A 858678 859667 1.1 0.7 No Data All Weather Asphalt 6.7 22 Excellent Dirt Variable Fair
County Highway BB 819742 8290743 1.0 0.6 No Data All Weather Asphalt 6.7 22 Cood Dirt Variable Fair
County Highway H 826754 850755 1.2 0.7 No Data All Weather Asphalt 6.7 22 Good Dirt Variable Good
Eighth Place 849754 850755 0.1 0.1 No Data All Weather Concrete 11.0 36 Excellent Dirt Variable Good
Foresman Road B24721 825694 1.9 1.2 -
segment a 824721 828699 1.3 0.8 No Data All Weather Bituminous 5.5 18 Good Dirt Variable Good
segment b 828699 825694 0.6 0.4 No Data All Weather Asphalt 6.1 20 Good Dirt Variable Good
South Headquarters Avenue 854769 856762 0.7 0.4 50 45 All Weather Asphalt 6.7 22 Excellent Dirt Variable Good
East Headquarters Road 853769 858771 0.5 0.3 No Data All Weather Asphalt 6.7 22 Excellent Dirt Variable Good
West Headquarters Road 848712 854769 0.7 0.4 No Data All Weather Asphalt 6.7 22 Excellent Dirt Variable Good
Quartermaster Avenue 819717 824721 0.7 0.4 No Data All Weather Bituminous 5.5 18 Good Dirt Variable Good
Sparta Street 817717 827711 1.3 0.8 No Data All Weather Bituminous 7.3 24 Fair Dirt Variable Good
Township Road 825694 822678 2.0 1.2 30 -- All Weather Asphalt 7.3 24 Fair Dirt Variable Good
West A Street 839761 840756 0.5 0.3 No Data All Weather Asphalt 11.0 36 Excellent Dirt Variable Good
South A Street 840756 840751 0.5 0.3 30 20 All Weather Asphalt 11.0 36 Excellent Dirt Variable Good
South E Street 849753 849751 0.3 0.2 No Data All Weather Concrete 7.3 24 Excellent Dirt Variable Good 2 lanes; gate closed
West F Road 831767 843767 1.3 0.8 35 25 All Weather Asphalt 6.7 22 Good Dirt Variable Good
South F Street B45766 850755 1.2 0.7
segment a B45766 850756 1.1 0.7 50 130 All Weather Asphalt 6.7 22 Excellent Dirt Variable Good
segment b 850756 850755 0.1 0.1 30 20 All Weather Asphalt 7.3 24 Excellent Dirt Variable Good
West F Street B43767 845766 0.2 0.1 No Data All Weather Asphalt 6.7 22 Excellent Dirt Variable Good
East G Street 852718 858778 0.7 0.4 No Data All Weather Asphalt 11.0 36 Good Dirt Variable Good
South J Street 856735 855762 2.7 1.7
segment a 856735 855751 1.6 1.0 No Data All Weather - Asphalt 6.7 22 Good Dirt Variable Good
segment b 855751 856758 0.7 0.4 30 20 All Weather Asphalt 6.7 22 Excellent Dirt Variable Good
segment ¢ 856758 855762 0.4 0.2 No Data All Weather  Asphalt 6.7 22 Excellent Dirt Variable Good
West J Street 848772 832782 1.9 1.2 35 25 All Weather  Asphalt 6.7 22 Excellent Dirt Variable Good
East K Street 8587711 B65779 1.1 0.7
segment a 858771 860774 0.4 0.2 No Data All Weather Asphalt 6.7 22 Excellent Dirt Variable Good
segment b 860774 865779 0.7 0.4 No Nata All Weather Asphalt 6.1 20 Good Dirt Variable Good
West N Street 849779 852778 0.2 0.1 No Data All Weather Asphalt 11.0 36 Good Dirt Variable Good
South O Street 864751 864767 1.5 0.9
segment a 864751 864763 1.1 0.7 45 130 All Weather Asphalt 7.3 24 Excellent Dirt Variable Good 2 lanes; gate closed
segment b 864763 864767 0.4 0.2 No Data All Weather Asphalt 6.7 22 Excellent Dirt Variable Good
East § Street B72768 871764 0.4 0.2 No Data All Weather Asphalt 11.0 36 Excellent Dirt Variable Good
South S Street 871764 871760 0.4 0.2 No Data All Weather Asphalt 11.0 36 Excellent Dirt Variable Good
South X Road 882763 882752 1.1 0.7 50 10 All Weather Asphalt 6.7 22 Excellent Dirt Variable Good 2 lanes; gate closed
South 8th Avenue 875759 882760 0.7 0.4 No Data All Weather  Asphalt 6.7 22 Excellent Dirt Variable Good
South 9th Avenue 843755 871760 3.0 1.9 No Data All Weather Asphalt 7.3 24 Excellent Dirt Variable Good
South 10th Avenue B40O754 B79732 6.4 4.0 35 25 All Weather Asphalt 11.0 36 Excellent Dirt Variable Good
South 11th Avenue 840756 871762 3.2 2.0 No DNata All Weather Asphalt 6.7 22 Excellent Dirt Variable Good
East 12th Avenue 854778 871764 2.3 1.4 60 40 All Weather Asphalt 6.7 22 Excellent Dirt Variable Good )
West 12cth Avenue 839758 851778 2.4 1.5 50 10 All Weather Asphalt 6.7 22 Excellent Dirt Variable Good
East 13th Avenue 857778 872766 2.0 1.2 25 15 All Weather Asphalt 7.3 24 Excellent Dirt Variable Good
West 13th Avenue 839761 849779 2.1 1.3 50 30 All Weather Asphalt 11.0 36 Excellent Dirc Variable Good
East 14th Avenue 858778 8767711 2.4 1.5 35 25 All Weather Asphalt 7.3 24 Excellent Dirt
yood
Improved Dirt Roads 214 133 All Weather; Sand and Gravel Variable Goo Generally 2 lanes
Limited Traffic
' ir to Poor
Unimproved Dirt Roads 109 68 Fair Weather Dirt Variable Fair to Cenerally 1 lane
Tank Trails 73 45 Fair Weather Dirt Variable Good



J. LINES OF COMMUNICATION (CONTINUED)

ROAD BRIDGES

MILITARY DIMENSIONS
LOAD ROADWAY CLEARANCE
BRIDGE ROUTE GRID FEATURE CLASSTFICATION LENGTH WIDTH WIDTH w CONSTRUCTION SURFACE
NUMBER DESIGNATION REFERENCE CROSSED l-way 2-way M FT M FT M FT VERTICAL M FT TYPE MATERIAL MATERIAL CONDITION REMARKS
1 South O Street 864757 Tarr Creek 45 30 23.4 76.8 12.6 41.3 8.5 28.0 12.2 39.7 Beam Timber Asphalt Good
2 South J Street 856756 Tarr Creek 30 20 23.3 76.6 16.3 53.5 12.3 40.2 15.8 51.8 Beam Timber Asphalt Good
3 South F Street 850755 Tarr Creek 30 20 23.2 76.0 16.2 53.3 12.3 40.2 15.7 51.7 Beam Timber Asphalt Good
4 South 10th Avenue 876757 Tarr Creek 35 25 23.3 76.5 12.7 41.7 8.6 28.% 12.2 40.0 Beam Timber Asphalt Good
5 South Street 847754 Tarr Creek 35 20 23.2 76.0 12.7 41.7 8.6 28.2 12.2 40.0 Beam Timber Asphalt Good
6 South A Street 840753 Tarr Creek 30 20 23.4 76.8 16.2 53.2 12.2 40.0 15.7 51.5 Beam Timber Asphalt Good
7 County Highway H 831751 LaCrosse River 35 25 28.0 91.7 12.6 41.3 8.6 28.1 12.1 39.6 Beam Timber Asphalte Good
8 South X Road 882759 Tarr Creek 50 30 14.0 46.0 9.5 31.2 8.6 28.1 9.0 29.5 Beam Timber Asphalt Good
9 West F Road 836767 LaCrosse River 35 25 27.7 90.8 12.0 39.4 7.8 25.7 11.5 37.8 Beam Timber Asphalt Good
10 County Highway B 846673 Stream 15 -— 5.5 18.0 4.9 16.0 4.6 15.0 4.6 15.0 Slab Reinforced- Gravel Excellent One lane
11 West J Street 842715 Squaw Creek 35 25 23.5 77.0 12.0 39.4 7.9 26.0 11.5 37.6 Beam $Z;§Zite Asphalt Good
12 Unnamed 846781 Squaw Creek 35 30 23.5 77.0 12.2 40.1 8.5 28.0 11.7 38.4 Beam Timber Asphalt Good
13 West J Street 833781 LaCrosse River 35 25 23.5 77.0 11.9 39.2 7.9 26.0 11.4 37.5 Beam Timber Asphalt Good
14 Unnamed 836792 LaCrosse River No Data -- 27.4 90.0 10.6 34.7 10.1 33.0 10.1 33.0 Beam Timber Dirt Good Located in impact area
15 East 13th Avenue 860772 Stream 25 15 5.8 19.0 19.4 63.7 11.0 36.0 18.9 62.0 Beam Timber Asphalt Good
16 East 12th Avenue 859770 Stream 60 40 6.7 22.0 14.4 47.4  10.4 34.0 14.0 45.8 Beam Timber Asphalt Good
17 South Headquarters Ave. 854768 Stream 50 45 6.7 22.0 14.4 47.4 10.4 34,0 13.9 45.7 Beam Timber Asphalt Good
18 South F Street B47765 Ash Run 50 30 6.8 22.2 15.2 49.8 11.3 37.2 14,7 48.2 Beam Timber Asphalt Good
19 West 12th Avenue B45765 Ash Run 50 30 7.3 24.0 14.6 47.8 11.0 36.0 14,1 46.2 Beam Timber Asphalt Good
20 West 13th Avenue 843766 Ash Run 50 30 7.3 24,0 21.5 70.7 16.0 52.6 21.0 69.0 Beam Timber Asphalt Good
21 Tank Trail 7874757 Tarr Creek 50 - 8.2 27.0 5.1 16.7 4,3 14.0 4.6 15.0 Beam Timber Dirt Good One lane
22 Unnamed 890811 Squaw Creek 40 - 5.1 16.7 4.7 15.3 3.8 12.5 4,2 13.7 Beam Timber Gravel Good One lane
23 Not Applicable 853764 Stream 30 - 4.9 16.0 5.0 17.8 4.4 14.3 4.9 16.1 Beam Timber Wood Good Provides vehicle access to drill field
24 Unnamed 832779 Stream 90 30 12.9 42.2 7.3 23.9 6.4 21.0 6.8 22.3 Beam Timber Gravel Good
25 Tank Trafl 893854 LaCrosse River 150 - 4.6 15.0 5.4 17.7 4.6 15.0 4.9 16.0 Beam Timber _ Dirt Good Adjacent to bridge no. 26
26 Unnamed 894855 LaCrosse River 20 — 4.9 16.0 25.2 23.5 7.2 23.5 Beam Timber Dirt Good
27 Unnamed 894846 Alderwood Creek 55 40 4.8 15.7 7.8  25.7 . 22.5 7.3 24.0 Beam Timber Dirt Good
28 Side Street 843753 Tarr Creek 60 - 8.2 27.0 4.4 14,3 3.8 12,6 3.8 12.6 Beam Timber Asphalt Fair Provides access to storage area
29 Unnamed 834769 LaCrosse River 100 - 8.5 28.0 5.3 17.3 4.6 15.0 4.8 15.7 Beam Timber Gravel Good One lane
30 Unnamed 841773 Squaw Lake 50 —— 13.0 42.8 5.5 18.2 3,7 12.0 5.0 16.5 Beam Timber Dirt Good Not used; both approaches blocked
3 Unnamed 868773 Stream 50 - 5.3 17.5 5.4 17.8 4.3 14.2 4.9 16.2 Beam Timber Sand and- Excellent One lane
32 Unnamed 860757 Tarr Creek 490 - 11.1 36.5 4.6 15.2 4.1 13.5 4.1 13.5 Beam Timber g;::el Good One lane
33 Side Street 843753 Tarr Creek 80 —_— 18.3 60.2 5.2 17.0 4.2 13.9 4,7 15.3 Beam Timber Dirt Good Adjacent to bridge no. 28
34 Unnamed 898847 Alderwood Creek 45 35 4.6 15.0 7.7 25.2 6.7 22.0 7.2 23.5 Beam Timber Dirt Good
35 Unnamed 915706 Silver Creek 55 - 4.8 15.7 7.7  25.2 6.9 22.6 7.2 23.5 Beam Timber Dirt Good
36 Unnamed 875839 Alderwood Creek 45 - 11.3 37.1 7.8 25.7 6.8 22.2 7.3 24.0 Beam Timber Wood Excellent Dam
a7 County Highway BB 825742 LaCrosse River No Data -—- 12.4 40.7 8.9 29.2 6.5 21.3 8.6 28.2 Beam Concrete Asphalt Excellent County maintenance; new bridge
a8 Unnamed 872683 Silver Creek 90 - 8.6 28.3 4.1 13.5 3.1 10,2 3.6 11.8 Beam Timber Wood Good One lane
39 County Highway A 856667 Stream 75 - 6.7 22.0 5.9 19.2 5.3 17.5 5.3 17.5 Slab Reinforced- Asphalt Good County maintenance
40 U.S. Route 16 861678 Coles Creek 40 40 8.1 26.5 13.5 44.2 6.1 20.0 13.0 42.5 Beam g::Z;ete Concrete Good State Maintenance
41 Township Road 823694 Silver Creek 30 30 13.1 43.0 10.0 32,7 7.6 25.0 9.4 31.0 Beam Steel Asphalt Good
42 Unnamed 817701 Silver Creek 45 - 11.3 37.0 4,8 15.9 3.7 12.0 4.4 14.3 Beam Timber Dirt Good Provides access to north end of airfield
43 Not Applicable 858764 Stream 50 - 4.9 16.0 4.9 16.0 4.0 13.0 4,4 14.3 Beam Timber Wood Good Provides vehicle access t§ parade field
44 Not Applicable 859764 Stream 50 - 4.9 16.0 4.8 15.9 4,0 13.0 4.4 14.3 Beam Timber Wood Good Provides vehicle access to parade field
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