MASTER PLAN

& A TRAIL

FROM BESTGATE RD. TO DICUS MILL RD.
ANNE ARUNDEL COUNTY, MD.



WB&A HIKING/BIKING TRAIL

MASTER PLAN

Prepared for Anne Arundet County, MD

James Lighthizer, County Executive

Joseph McCann, Director, Department of Recreation & Parks
Parker Andrews, Director, Department of Public Works

Prepared by:

HUMAN & ROHDE, INC.
Landscape Architects/Land Planners
Towson, MD

June 30, 198%



Human & Rohde, Inc. JOHN C. ROHDE, ASLA
landscape architects/land planners SALLY MALENA, ASLA

LI0E. PENNSYLVANIA AVE.
TOWSON, MARYLAND 21224
(3011 825-3835

June 30, 1989

Mr. Joseph McCann

Dlrector

Recreation & Parks Department
Arundel Center

Annapolis,;MD 21401

RE: WB&A Hiking/Biking Trai}

Dear Mr. McCann:

We are pieased to submit the master plan for the WB&A Trail.
The master plan incorporates the planning effort of our
office, your staff, and the other County agencies involved
in the development of this County facllity,

It has been a pleasure working on this project and our staff
would llke to thank you for the opportunity to assist the
County in the planning of the WB&A Trail.

We hope this master plan will assist vyou and the Department
of Public Works in providing for the future cdevelopment of
the WB&A Trail,

Sincerely,

HUMAN & ROHDE, INC.
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INTRODUCTION

A hiker/-biker trail is & !inear cark. In zaditicn
{0 providing access to and rfetween CoOUnNTY parks. =
‘rail can aiso be a recreaticnal experience., The WB&A
Trail can be such a linear park. It can be a ribbon of

t n
green open space within the devejoping areas of Anne
Arundel Countvy,

A few traiis exist in communities adjiacent “o Anne
Arundel County. The C&0 Canal MNational Historical Park
Is a famous example. There s a need for ‘%trail
development in Anne Arunde] County.

The County has the cpperitunity to develop &
similar trail svstem on the track bed of historic

rallroads that operated lines between Annapolis and
Battimore., Washington and Baltimore (:the mainline’ and
a line from Annapolis to a _Juncticn an the
Washington/Baitimore 1ine. The WB&A traii is oane

segment of the trail system.

Much of the proposed WB&A trail runs through
natural environments and low density residential areas.
The trail travels by communities and activity areas

such as the Eisenhower Golf Course. The WB&A trail
will be an Iideal linear park, one that can satisfy
daily wusers (i.e. school c¢hildren) and recreationai
users, reople enjoying the trail as a weekend

recreational experience,

WB&A Bed Between Rt. 178 and Fairfieid Loop



OVERALL SETTING

The WB&A trall extends along a northwest/southeast

corridor in the middle of Anne Arundel County. The
southeast terminus is liocated in the Bestgate-Paroie
area, Jjust north of the Annapolis Mall. The northwest

terminus Is located in the area of Cdenton/Arundel
Acres,

The trail is located in a predominantliy low
density residential area of the county. It runs
adjacent to major open spaces: the Eisenhower Goif

Course, the Anne Arundel County Fairgrounds., and the
U.S. Naval Academy Dairy Farm. Two elementary schools
are also located along the trail: South Shore
Elementary School and Millersvilie Elementary Schootl.

There are some dramatic natural features along the
tratl. Several overlooks into ravines with Beech/Cak
association trees happen along the trail. In addition.
the historic track bed has many cut (depressed) areas
and fill (elevated) areas.

A few difficult road crossings are located along
the traijl. Most of these occur at signalized
intersections. With appropriate signs for motorists
and hikers/bikers, these difficulties can be minimized.
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WBaA_ HISTORY

From the beginning of the 20th centucry until 1935, the
Washington, Baltimore & Annapolis Electric Rallway was a
Successful interurban system that linked those three cities,
and provided service to the many towns and farms along its

raute, Seventy-three of the 83 mites making up the
extensive network were in Anne Arunde] County. In addition
to carrying as many as five million passengers annually and

spurring development in the area. the WB&A aiso marked a
piace in America’s history.

The WB&A Electric Railroad was made up of three
segments: the mainiine from Washington to Baltimore: the
south shore route from Annapolis to a junction midway on the
mainiine: and the north shore route from Baltimore to
Annapolis, Each ©of these lines developed independently of
the others. The mainline, built as an electric rajlway in
1908, paraileled the BR&0‘s Washington Baltimore mainline.
The south and north shore routes began as steam |ines and
were Jlater adapted to electric, the same vyear the WB&A
mainline was completed. The consolidation of the three
segments making up the WB&A was directed by George T.
Bishop, a business tycoon from Cleveland.

The WB&A south shore route, first chartered the
Annapolis & Elkridge Railroad in 1838, was one of the

eariiest railroads in America. In 1840 a rall line had been
completed from New York to Washington with a ferry at the
Susquehanna Rlver. Anticipating completion, Annapolis saw
the opportunity to connect with the system, In 1837, the
A&E Railroad Company began construction on a line linking
Annapclis to the B&0’s Washington-Baltimore line.

Orlginally, the company planned a terminal at Elkridge;
however, the A&E eventually chose a new site eight miles to
the south calied Annapolis Junction. This site was chosen
because it was midway between Baltimore and Washington and
offered a favorable topography for a route to Annapolis.
The ARE opened for service Christmas Day 1840 and continued
until 1887 as the only rail line to Annapolis. The flrst
locomotlives on the 20-mile line were woodburners. The A&E’s
rural route ran through the communities of QOdenton,
Millersville, Waterbury, Crownsville, Belvoir, Iglehart,
Bestgate and Parole to the Annapolls terminal at West Street
and Calvert Street.

Buring the Civil War, the A&E was used as a sea-rail
supply route to Washington. In the first year of the war
when Yankee troops were attacked in the gstreets of
Baltimore, Union General Butler decided to reach Washington
by going around Baltimore,. His plan was to take his
Massachussetts Regiment of 800 men by barge from the
Susquehanna River to Annapaolis and continue by A&E Rall to



WB&A HISTORY

the B&0 Junction and then on to Washington. Upon reaching
Annapolls, Governor Hicks and Mayor Magruder protested the
army’s landing and denied Butler’s requests for supplies.
They also told the General the A&E track and locomotive had

been dismantled. Still determined. Butler marched on ta
Annapotlis Junction. Though the locomotjve had been
dismantled, the Yankee soldiers were able to reassemble the
Massachusetts-built engine. Then the Union troops pushed
on, repairing the torn-up track and patrolling the raii
line, In one week, the Federal Government controlled a

sea-rail route to Washington from the North.

In the decades following the Civil War, rail operations
expanded in Anne Arunde] County. The old A&E route from
Baltimore to Annapolis was roundabout and because of a
transfer with the B&0O. the trip took two hours. Interest in
& more direct line from Baltimore to Annapolis created a
second steamline in 1880 - the Annapolis & Baltimore
Rajiroad. After construction of a wood tressle spanning the
wide Severn River, the A&B began operations in 1887. The
trip from Baltimore’s Camden Station to Bladen Street
Station in Annapolis took one hour. The line (later called
the North Shore Route) passed through the truck farming
communities of Geddings, Winchester, Arnold, Round Bay,
Boone, Robinscon, Marley, Cromwell, Ferndale, Shipley,
Linthicum, Pumphrey, and Clifford. Following reorganization
in 1894, the A&B was renamed the B&A Short Line Railroad.

After yvears of marginal existence and competition from
the A&B Railroad, the A&E was prompted to reorganize. With
the vision of a singie rail system connecting Annapolis to
Washington and Baltimore, the A&E was renamed the A.W.&B.
Railroad in 188s. Beginning in 1902, an electrified |ine
between Washington and Baltimore was completed In 1908. In
that same year, the AW&B was purchased by George Bishop, the
south shore route was electrified, and the company was
renamed the WBRA. Bishop, a successful promoter, was
credited with the completion of a similar electric
Interurban system between Dallas and Fort Worth.

Powered by a 6,600 volt AC overhead catenary system,
the WB&A’s T-shaped route now connected the three cities by
a well-maintained, fast and efficient electric railway.
Advertised as one of the wonders of the day, no cost was
overlooked in producing a modern railroad of the highest
quality. Not coincldentally, the rival A&R Short Line also
completed its electrification of the north shore route in
the vear 1908,



WB&A HISTORY

The potential for growth and deveicpment in Anne Arundel
County at the turn of the 20th century introduced other
opportunists to the area, A businessman, Rlchard Repress,
had a grand scheme for building a new city between Baltimore
and Washington Jjust north of Annapolls Junction. It was to
be a city composed of separate ethnic communities, each
governing itseif, Although the plan was viewed with
skepticism by the local reslidents, it was supported by
George Blshop. The WB&A promoted Repress Clty offering free
transportation to prospective buyers. By 1909, S00 families
had purchased land; however, the plan falled to materialize.

In- 1917 came WWI and the WB&A was about to make
history. Bishop, a shrewd businessman, wasted no time
capitallzing on the potential of the floundering Repress
City. He bought up the land, some 9,000 acres, and proposed
the Federal Government use it for an army camp. After
approval by the Campsite Board, the rallroad leased the
entire tract, called Camp Meade, to the Federal Government
and agreed to provide transportation. This was a heyday for
the WB&A. The ralliroad carried 4,000 commuting workmen,
materials for 1,200 buildings and accommodated 25,000
soldiers a weekend at 80 cents per roundtrip. In 1?17, the
railroad earned $1.5 million and doubled Its earnlings to %3
million in 1918. However, the Camp Meade boom was short
1ived, Following armistice in 1918, the busy wartime
activities ceased.

The rallroad used the proflits from the war vears to
make |mprovements. New stations opened in Baltlmore at
Howard and Lombard Streets and in Washington at 12th and New
York. In 1921, the rivalry between ti:e WB&A and the B&A
Short Line finally ended and the two lines merged as the
WB&A. A connecting track was built in Annapoclis. The WB&A
had now completed its entire system and would continue Just
into the next decade. During the 1920s, as many as 70
tralns per day would leave Baltimore for Washington or
Annapolis.

However, these were the twillght years of the WB&A. In
spite of the hlgh quality service, revenues began to
dwindle, Malntenance costs and competlition from trucks,
buses and automoblles brought a gradual decline until the
depression forced the company into bankruptey.

In June (935, the WB&A was sold at public auction.

With the exception of a few short segments, the main lline
and south shore line were sold for scrap. The north shore
line was sold and reorganized as the B&A Rallroad.
Operations for passenger service continued until 1950,

leaving oniy a freight service that would eventually end in
1968.



WB&A HISTORY

Today vestiaes of at least seven WB&A stations remain.

all on the north shore route: Linthicum. Severna Park.
Round Bay, Pasadena. Severn Side. and Jones Station.
However. the most significant relics of the WB&A remain for

the most part intact: the road beas, These extensive
earthworks <{raversing the County in monumental straight
iines remind one of a bygone era, the Rallroad Empire.

W.B.&A. Trail crossing Cecil Avenue, looking east

Along the WB&A Trail are also other significant
historic sites that impacted the early development of this
regicn. Noted on the Master Plan., these include the
Generals Highway, five sites listed on the NHational Register
of Historic Places (Belvoir, Igltehart, St. Paul‘s Church,

Rising Sun Inn, Child“s Residence) and several other
noteworthy itandmarks.

NOTE: The historic photographs in this publication are
reprinted from Marvliand A Pictorial History by
Jacques Kelly with permission from the pubt isher, The

Dunning Companv, 5659 Virginia Beach Bouievard.
Horfolk, VA 23502.




EXISTING CONDITIONS

Preparing a Master Plan for :he WB&A Trai) started
with gathering data on the existing conditions aionag
the WB&A Trall bed. The bed passes through several
n

environmens, Therefore. an inventory of existing
conagitions was assembled. 3All of the data was reviewed
two ways, First, data was collected to study the
future trail construction and insure safe movemenets
for hikers. bpikers and drivers. Second. data was
collected to study the recreationai opportunities for
the traii user, In addition, tand use examinations

located potential generators for the trail such as

employment centers. schools, commercial/public centers
and parks,

The following iist of conditions was inventoried.

Right of Way, Property Ownecship
Topography

Vegetation Obhserved

Utilities

Road Crossings

Drainags

Solls

-

QEaEO W

A companion report, "Study of Storm Draln System
along WB&A Trail" was additionally prepared.

2
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Intersection of Crownsville Rd. & MD Rte !78H.



EXISTING CONDITIONS

A. Right of Way, Property Cwnership

Most of the WB&A trail from Bestgate Road and
Route 178 to Dicus Mill Road and Route 175 is on the
old WB&A right-of-way property, and is currently owned
by the State Highway Administration. Prints of these
record plats and deed data can be obtained from Barry
Shear or Ed Chambers, Chief of Records and Research,
State Highway Administration, Room 605, 707 N. Calvert
Street, Baltimore, MD 21202, (301> 333-1661. These
linen metes and bounds plans can also be found at the
Anne Arundel County Records Office in Annapolis.

Portions of this SHA right-of-way do not appear on
state tax maps because the WB&A property plats were
drawn up in 1930 while tax maps were first prepared in
1952 for the sole purpose of tax assessments. The WB&A
property was transferred from private to state
ownership before 1952,

B. Topography

Though topography varies along the eight-mile
length of the WBA trail, the landforms created by the
initial grading for the rallroad bed provides
continuity. The railroad bed has been graded to the
requirements of the historic railroad, any slope is not
to exceed 3%. Therefore, in some areas, it was
necessary to cut the track bed into a slope. The
former track bed is surrounded by high sides which
gives the user a quiet, enclosed feeling. A typical
slope would be a 2 to 1 slope.

Immediately following a cut slope, a fill
condition usually exists. The track bed sits higher
than the surrounding land. These high points have an
exulting feeling, especially when the Iland slopes
dramatically down into a stream valley. The areas with
interesting topography have been noted on the analysis
drawings as potential scenic overlooks. These drawings
can be found in the Analysis chapter in this report.

Flat open areas relating to the former
agricultural use of much of the surrounding land also
occur along the trail. These may not be as dramatic as
the cut and fill slopes: however, they are a good
contrast to the steep slopes.



EXISTING CONDITIONS

C. Veqetation Observed

Many different types of trees. shrubs and greound
covers along the WB&A Trall are well-establ ished. This
variety will enhance the recreational experience for
all users of the WB&A Trall. The plant species are
primarily native, refiecting the rich quality of the
Anne Arunde! environment.

Prior to construction. all! trees, shrubs and
groundcovers should be fenced off for protection.
Wherever paossible., al] existing plant material should
be saved, especially on the cut sl opes. The ilinear
strip of paving for the trail can be constructed
without excessive disturbance. Please note that the

cost to reconstruct the existing vegetatlon would add
significantly to the cost of the trail construction.

The following 1list of plant matertals are
prevalent throughout the traijl. There may be other
vegetation, especlially grasses and wildflowers, which
have not been observed.

Trees:

American Holly, Ilex americana

Beech, Fagus grandiflora

Black Locust, Robinia pseudoacacia
Maple species, Acer sp.

Oak species, Quercus sp.

Sassafras, sassafras albidum

Tulip Poplar., Liriodendron tulipifera

Shrubs and Groundcovers:

Bamboo species

Bittersweet, Celastris Scandens
Daffodils, Narcissus

Ferns

May Apples, Podyphyllum Peltatum
Periwinkle, Vinca Major

Joe Pye Weed, Eupatorum Maculatum
Scotch Broom, Cytisus Scoparius
Skunk Cabbage, Symplocarpus Foetidus
Sumac, Rhus Species

Please note this is a partial list of the vegetation
along the WB&A bed.



EXISTING CONDITIONS

D. dJtilitieg

Baltimore Gas & Electric Company has an easement
through this property for overhead electric lines,

The trail onty crosses gas lines at road
intersections.

E. Road Crossings

There are 23 road crossings aiong the WB8A trail.
The majority of these crossings are over rural roads
with low traffic counts (at this writing. Route 3,
southbound and northbound, and Route 175 (at the
intersection of Route 3) represent major crossings.
Other maljor road crossings occur at the intersection of
Old Generals Highway and Route 178, and at the
intersection of Route 178 and Route 32. These major
rocads have existing signals which will ald the
hiker/biker. Besides road crossings, there is one
short section the WB&A trail where users will have to
use the shoulder of the roadway. A barrier device wil]
be required to separate trail! users from motorists.
Thls occurs on Waterbury Road between Bacon Ridge and
Genco Lane.

Road crossings are perhaps more critlcal for the

cyclist who desires to malntain momentum. The traii
should not lead a cyclist or hiker into a dangerous
situation. Adequate signs or pavement crossing marks
must be installed. Each crossing on the WB&A trail
will represent a different problem that must be
addressed In the final design and construction of the
trail. Crosswalks on County-owned roads should be

installed as per County Standards.

Crossinas Rgad Tvype Comments
Burns Crossing Rd. Rural Limited Site Distances

Angled Crossing
Gambrills Rd. Rural

Holladay St. Resident]al No Curbs

10



EXISTING CONDITIONS

Crossings
Rt 3 Southbound

Rt 3 Northbound

Rt 175
(Millersville Rd)
Hansel Drive
Cecll Ave
Nichois Road
Arundel Station

Waterbury Rd

Waterbury/
Bacon Ridge

Waterbury/Genco Lane

Route 32
Fairfield Loop
(close proximity
to South Shore
Elementary
School)

Crownsville Road
at 178

Honeysuckle Lane
Route 178

The 0ld Generals
Hwy South end

Punton Rd
Carrlage Hill Pkwy

Epping Forest Rd

Read Type

Arterial
Arterial

Major

Residential
Rural

Residential
Residential

Rural

Rural

Residential

Major

Rural

Major

Rural
Major

Rural

Residential
Residential

Rural

11

Comments

Signat/Major Crossing
Slgnal/Major Crossing

Slagnal/Difficult Cressing

No Curbs

No Curbs/Dirt Road

No Curbs/Dirt Road
Limited Site Distances,
Difficult Crossing and

Road Curves

Share Roadway with
Vehlcles

No Curbs, Share Roadway
with Vehictes

Signal - Begin [-197

Signal, Difficult Crossing
3179 Daily Trips

No Curps

Difficult, Signals

No Curb

2780 Daily Trips



EXISTING CONDITIONS

As previously mentioned, the majority of road
crossings along the WB&A trail are over iow-use,
rural/residential roads. Future development will
affect the number of trips generated in the county and
inevitably affect the safety, maintenance, and
installation of road crossings.

F. Drainage
The majority of the trail lles on the major

dralnage divide between the Severn River and the South
River.

The hydrology and storm drain structures along the
trail have been field investigated and followed up with
preliminary computations, the results of which are
Included in a separate report. Of the total 23
culverts under the trail, approximately 10-11 will need
replacing. Several of these culverts are stone box
culverts bullt in the 1830s. When a stone box culvert
s replaced, efforts should be made to salvage the
large 2’x6’ sglabs of rock for benches or other
amenities along the trail.

G, Solls

Most of the soils along the trail are moderately
drained except in low areas, particularly where the old
train bed lies below the adjacent grades. The moast
gignlficant area of this type i3 located near the
northwest end of the site where the scoil is classified
as hydric. The hydric soil and standing water
Indicates a potential wetland and suggests locatlng the
trail at a higher elevation adjacent to this depressed
raiiroad bed. Two other areas adjacent te the trail
have hydric solls indicating potential wetlands. One
is near Bestgate Road and the other near Waterbury
Road; however, the trail is on the raised rallroad bed
above these soils.

12



ANALYSIS

The WB&A train bed is a !inear corridor that
passes through various micro-ciimates. land usSes ang
transportation routes. Future users wiil have rich and

varied experiences along the trail.

All of the exlsting conditions {manmacde andg
natural’ along the WB&A train bped were consigereda andg
evaluated in terms of the proposed use. a hikersbiker
trail. Some portions of the future trajl will be used
as community trails. especially those portions of the
WB&A train bed that pass by elementary schoois. Thisg
analysis looks at the WBR&A train bed in its entire
length- (£10 miles) as a recreational asset for Anne
Arundel County,.

The entire length of the WB&A train bea was waiked
and photographed, In most cases. the bed is easy -0
identify, Cnly one portion of the traln ped has been
totally changed, the area required to buiid Interstate
97 and the off/on ramp to/from Rt. 32,

In order to summarize the opportunity and problem
areas for a hiker/blker trail along the WB&A corridor.
nine drawings were made. These drawings were
originally on the Anne Arundel County maps at 1"=200".
These drawings have been reduced. They begin at the
southeast terminus (Bestgate Rd.) and continue along
the WB&A train bed to the northwest terminus at Rt. 32,

e £

bl 2

Dirt lane adjacent to WB&A bed,
approaching Holladay Park Roaa

13



Analysis Key

Consistent symbols are used in each drawing. The key for
these symbols can be found on drawing one or in the following key.

Beginning/end of
trail - need for
parking, signs &
entrance treatment

Trail on WRB&A
train bed

New trail bed

WB&A train bed

Views into
scenic wooded
areas

Views into
scenic open
areas

Wooded area

Buffer

Guard rail

Potential access
point,
parking potential

Z(INNENEI

. F
§

&R | [<| I
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Potential for
interpretive sign

Potential site for
rest stop/pichic
area

Streams & swales

Slopes

Wet areas

Site that needs
to be spanned

Junk yards or
dumping sites

Site of former
historic train station

Road crossing -
need for signs, traffic
control and/or crosswalks

Secondary trail
for access



SITE ANALYSIS

WB&A TRAIL
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PROPOSED TRAIL ALIGNMENT

The proposed irall aiignment is i}lustrated on the
following pages. Similar to the Analvsis plans. these
drawings were originally grawn on the anne Arundei
County Maps, scale: 1" = 200‘. Thev nave been reduced
for this publication. The proposed trall alignment was
determined ointly by the Anne drunde County
Department of Public Works and by the Department of
Recreation and Parks. Alternatives to the allianment
were presented for review, Special study areas were
ldentified and enlarged for site specific
investigation. These study areas heiped to fdentify

hazards or areas of special interest,

The following drawings begin at the southeast
terminus (Bestgate Road) and continue aiong the WB&A
trail to the northwest terminus at Rt. 32. In contrast
to the analysis drawinas. the proposed trail alignment
offers solutions to problems, i.e., grading, and offers
advice for the best use of opportunity areas, i.e..
view overlook/rest areas,

£

WB&A Trail along Rte 178, adjacent to
Carriage Hill subdivision
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DEVELOPMENT IMPACT, APPROVALS & PERMITS

The construction of the WB&A Trail will have
minimum of development impact. When the traijil i
located on the oid track bed, or Gtlility service roaaq.
little grading will be invoived. There will be
additional grading at the staging areas. Construction
of the traii will! require a grading permit from Anne
Arundel County Inspections and Permits. In addition to
a grading permit, all] wetlands within the WB&A
right-of-way must be delineated and the delineation
approved by the Baltimore District of the Corps of

Engineers and the Anne Arundel County OQOffice of
Planning and Zoning.

a
i3

Approvals from both the County and State will be
needed because of ‘raffic concerns. put these shouid be
routine,. The trail should bpe desianed in close

coordination with these two traffic engineering
offices,

During the subdivision process of properties
adjacent to the trail, developers should be encouraged
to design their open space system and trails to tie
into the WB&A Trail.

WB&A Trail at Epping Forest, looking north
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TECHNICAL-DESIGN CONSIDERATIONS

This chapter addresses some of the common
technical/design considerations necessary for a safe

and attractive trail. The WB&A Trall is a linear rark,
wnich can either be a total recreational experience or
a link between two points, i.e., home and schoo]. The
trail c¢rosses many types of terrain and land uses,
Therefore, it is Iimperative to provide consistent
treatment for stopping distances, site furniture.,
gates, allgnments, etc. Because of the variety of

environmental and manmade features, the following
considerations should be taken as a guide.

Tvpical Dimensions of Adult Cvclists

The following dimensions are offered as a guide
for the design and engineering of the WB&A Trail.
Please refer to the iljustrations. The following
averages can be used as referepnces.

Average adult height on a bicycie: 7
Average arm reach: 26"
Average two whee! width: 27
Average three wheel width: 37°-4-
Average eye height: 4 -g"

Children’s dimensions vary: therefore, the trail
should wusually be designed to the maximum adult
average. However, care should be taken to provide a
design which is sympathetic for children as well as
adults.

MAX.

4'-&" EYE HEIGHT

PIMENSIONS oOFf ADULT 2repistT
SCALE: 28" =1 -o"
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TECHNJCAL-DESIGMN CONSIDERATIGNS

Trail Width and Pight-cf-Way

These dimensions will vary depending upon the
particular situation. The typical trail width shal)] be
10 feet. A minimum right-of-way should be no less

than IS feet with a desired width of 25 to 35 feet. In
addition, the widest possible right-of-way shouid be
establ ished so that the trall is buffered from adjacent
land use,

According to AASHTO, "a desirable minimum all
paved width for a two directional bicycle path is 10
feet (3m)." Malntenance and security vehicles will be
using this pavement. A narrow pavement dimension can
cause pavement edge damage.

AASHTO also advises, "Under certain conditions it
may be necessary or desirable to increase the width of
a bicycle path to 12 feet (3.7m): for example because
of substantial bicycle volume probable shared use with

Joggers and other pedestrians..." Steep grades and
areas where cyclists will ride two abreast should also
be 12 feet,

Pavement widths at staging areas, trall facilities
or difficult road crossings shouid be a minimum of 12
feet,

N

18 creammice For
SAFETY OF HIKER ¢ BIKEK..

o(F
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PAVING. PITZH OR CROWN r
e PRAIN

15' R.OW. MINIMUM
28'- 25’ DEGIRED WIDTH
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TECHNICAL“DESIGN CONSIDERATIONS

Desian Speec, Grades

For a safe trail., AASHTO recommends that a minimum
design speed of 20 mph should be used in traijl design
unless the grade exceeds 4 percent. The average bike
speed is usually 10 to 13 miles per hour. Fortunactely,
the WB&A Trail was formeriy graded for electric train.
These trains required a minimum grade. Therefore. much
of the trail would be at a 3% maximum grade, ideal for
hikers and bicyclists. For new staging areas and areas
not located on the original right-of-way, the grade
should be no greater than S percent. AASHTD states,
"Grades greater than 5 percent are undesirable because
the ascents are difficult for many bicyclists to c¢iimb
and the descents cause some bicyclists to exceed the
speeds at which they are competent."”

Sight Distances

Sight distances will be much more critical for
bikers along the WB&2 Trail. Bicyclists have a strong
desire to maintain momentum. They can be travelling at
+13 miles an hour. At this speed, they have a greater
need to see and react to each situation, i.e.. an
intersection, a rest area, or & gathering cf
pedestrians. For the safety of all trail users, AASHTO
sight distance standards shouid be used wherever
possible, The AASHTO graph below defines stopping
gsight distances for bicyclists at various speeds on
variocus grades.

[4] 50 100 150 200 250 300 350 400
Stopping Sight Dirtance - F1,

+3,
302 G) Decend (-G}
Ascend (4G} — — —

Stopping Sight Distance. Ft.
Velocity, mph

Coefflicient of Friction C(use 0.25)
Grade Ft./Ft. (rise/run)

Where:
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TECHNICAL/DESIGN CONSIDERATICNS

AASHTO based the sight distance graph on a tatal
perception and brake reaction time of 2.5 seconds. The
graph also is based on a coefficient of friction of .25
(poor wet-weather praking). Please note that the WB&A
Trail should be designed by the solid black line or -G,
This line indicates a two way trail. For example. a
cyclist travelling at 10 mph on a grade of 5% or less
will require a stopping sight distance of 50 feet.

The following two graphs indicate sight distances
for vertical curves and lateral clearances on
horizontal curves.

Curveg
In general. all short, sharp curves should be
avoided on the WB&A Trail. On such a curve, cyclists
going the average 13 mph must abruptly adjust their
sSpeeds, This situation can be unsafe. Whenever
possible, the curves on the WB& Trail should be

gradual.

A guide to safe bike path curve radii can be found
tn Delong’s Guide to Bicycles and Bicyciing. Mr.
DeLong recommends the following table:

Road Radius 9

Conditions 10mph iSmph 20mph 30mpn
Smooth. Dry g.1 20.2 38 Q0
Road (£=0.8>

Gravel ., Con- 12.2 27.5 51 118
tinuous Rain

(£f=0.86)

Newly Wet ig.2 42 76 175
Road

(f=0.,4>

Sand 24.5 55 28 233
(f=0.3>

Ice 73 168 Better to Walk
(f=0.1)

20



TECHMICAL/DESIGN CONSIDERATICNS

This table allows for curves that are not cerfect,
The WB&A Traii radii should be designed between the

smocth, dry road conditions and the gravel, continuous
rain conditions, The WB&A Trail will be caonstructeg
with bituminous congrete, Unfortunately, :irails will

not be maintained to the same degree as a road surface.
Therefore, the condition between dry road and wet
gravel is appropriate for determining curve radij.

/ L

/ oE

Vg

WIDTH

A CURYE WITH A BADIUS LESS
THAR 100 sHoULD BE

WIDENED -4’ FoR SAETY

Curve Treatment

In addition, the WB&A Trall should be widened at a
different radius. The path can be widened about one to
two feet to a maximum of four feet to allow greater
maneuverabillty of a cyclist, The widened area also
promotes a greater safety for both hiker and cyclist on
the trail,.

Paving

In addition to hikers/bikers, the WB&A Trail will
be designed for park maintenance vehicles and utility
company vehicles, Most of the WB&2 Trail is located
along a utility company right-of-way. The paving shal}
be machine taid, hot mix bituminous concrete. Whenever
possible, the existing track bed shall be used as the
pavement base.

21



TECHNICAL-/DESIGN CONSIDERATIONS

Several unpaved roads and driveways cross the
trail. In order to reduce the gravel that will result
from passing vehicles, all unpaved roads and driveways
shouid be paved 10 feet on both sides of the trail.
This condition should be noted as a hazard and adeguate
brushing must bpe done to eliminate the unsafe
condition,

If any concrete is used sr the trail surface, it
shali be designed to the Anne Arundel County
specifications for sidewalks, curbs and handicap ramps.

Grading & Drainage

Good drainage is essential for the WB&A Trait.
Surface water must be diverted from the trall to avoid
problems with standing water or the erosive force of
water. The method used to drain the trail will be
determined by the amount and- or speed of water and the
type of soils,

Whenever possible, the WBRA Trail will be designed
with a 1-3% slope to insure a simple and accurate
construction of the trail. This allows the water to
sheet across the trail rather than run in streams,

In some areas, the track bed has been eroded and

has had standing water. In these locations, it will be
necessary to either build up the trail or relocate the
trail with adequate swales so that the trail drains
well.,

Yegetation

The existing vegetation along the WB&A must be
protected and preserved as much as possible during
construction. Vegetation should be removed only for
purposes of the trail construction. In some areas., the
trall sits in a cut area with high slopes on both

sides. Much of the existing vegetation holds the
siopes and prevents erosion. The presence of scotch
broom, a standard erosion control plant, indicates that
erosion problems may have occurred along the trail. It
is best not to disturb these slopes. If this
vegetation is greatly disturbed, erosion will again
result. The costs of repairing the erosion will be the

responsibitity of the County or the contractor.
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TECHNICAL/DESIGN CONSIDERATIQNS

In additlon to deterring erosion. plant materials
also enhance the aesthetic, recreational experience
along the trail, Therefore, during costruction, good
pruning practices should be maintained, i.e. branches
cut flush at the limb and stems flush with the ground.
For construction purposes and for future maintenance,
pruning along the WB&A Trail should be selective. The
pruning along the Trail! should not resemblie massive
pruning practices of the utility companies.

Trail Alignment

Whenever possible, the WB&A Trail will be located
on. the old train bed. In some areas, the WB&A Trail
parallels an existing road. Unfortunately, trails
located along roads can create many problems because of
conflicts between motorists and hikers/bikers. In
addition, locating trails along roadways lincreases the
likelihood of wrong-way riding or walking.

When the WB&A Trail runs parallel to a road, it

can become a "protected trail." A "protected trail' Is
cne that parallels a road but is separated from
venicles by a barrier. Any number of devices can
separate a trail user from a motorist. Ideally, the
trail can be set back from the roadway 15-20 feet (or
more) so that the setback becomes the barrier. An
earth berm with plant material ig best for all
travellers, When a large setback is not feasible, a
ptanted strip rather than & concrete barrier is
recommended.

There are propblems with a heavily '"protected®
traill. The WB&A Trail must not emerge from behind a
planted strip at an intersection. Motorists and trail
users alike must be able to see each other before an
intersection. Conflicts concecning the right-of-way
must be considered in the degign of the trail. Both
trail and roadway users should view each other for a
distance determined by the sight distances of both

motorist and trail cyclist. Pedestrians c¢an stop
quickly; bicyclists must have a safe stopping distance
of 100-120 feet from an intersection. This distance

allows a cyclist to see adjacent vehicles and helps
insure a safe crossing.
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TECHNICAL/DESIGN CONSIDERATICNS

FOR SAFETY AT INTERSECTIONG ;
MAINTAIN EYE CONTACT BETWEEN PDRIVERS
£ BIKERS OR HIKERS CON THE TRAIL

Q6— "

00 i A

_ 7% E =00
i ===

. M w1

7 HIKEK/BIKER PROTELTION ZONE Roap

N TRAIL |~ PIMENSIONS YAKT

Protected Trail Treatment

Outdoor Furniture

A consistent design of outdoor furniture should be
used throughout the WB&A Trail. The outdoor furniture
along the WB&A Trail will jnclude bollards, bike racks.
trash containers, light poles (at the staging areas),
tables, benches and guardrails,

At this writing, much of the WB&A Trall experience
is rural or rustic. Therefore, the site furniture
design should reflect this character.

1. Bollards have been designed for the B&A Trail. The
WB&A Trail should use the same or similar design to
further enhance the link between these two tralils.
Removable wood bollards will allow for access by
service vehicles onto the trail.

2. Light poles may be necessary at the staging areas.
These polies can be made of wood with a chamfer to
give it a distinctive trail styie.

24
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TECHNICAL/DESIGN CONSIDERATIONS

3. Bike racks, trash containers and tables should meet
the stanaards used at the Department of Recreation
and Parks. The trail is a linear vark and the
furniture should be easy to maintain and replace by
the County’s agency.

4. Benches can be made from two logs or salvaged stone
from culverts, Log or stone benches help maintain
the rural character of the WB&A Trail. Vandal ism
is generally not a problem with log/stone benches
and they can be made more inexpensively than
manufactured benches. Benches must be placed a
minimum of two feet away from the edge of the
ravement to insure user safety.

- | Woop BENCH, conSTRUCTED
T WITH TWe Lass

Placement of furniture along the trail

5. Guard Rails will be necessary along the trail to
protect both hikers and bicycligts, Whenever possible
& wood guardrail should be used to maintain the WBRA

Trail character.
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TECHNICAL/DESIGN CONSIDERATIQNS

These rails may be used in various locations along
the trail. Guardrails shouild be designed for the adult
cyclist’s center of gravity (approximately 37 above the
grade>. John Williams from North Carolina‘s Department
of Transportation wrote that "we need to design bridge
guardrails with greater height. 4.5 to 5 feet is a
good nheight to keep cyclists from sailing over."
Williams remarks that if a cyciist is forced against a
lower bridge rail, "he or she tends to catapuit over
the rail, rather than bounce off."

"In less hazardous situations, such as scenic

overlooks, a rall height of 3 feet may be used. In
special use areas, such as scenic overlooks., a simple
metal pipe raii may be used. It can retain the rustic

character vet allow for greater views and it is more
transparent than a double rail guardrail.

Signs
There will be different types of signs which can
occur along the WB&A Trail. These are the six major

types of signs:

1. Staging Area Sign(s), located at both ends of the
trail. The name of the trail, location map,
destination, distances, trail rules and historic
significance should be included.

2. Directional Signs, should be used where paths can

be confused (i.e. road intersections). Directiocnal
signs may also show destinations adjacent to the
trail. Distances may also be given in miles and

kKilometers on directional signs.

3. Warning Signs, must be placed on the trail to
indicate hazardous conditions such as a road
intersection. Warning signs should be placed
approximately 100-120 feet in front of any hazard,

4. Regqulatory Sians, are STOP or YIELD signs, The
state standard for colors should be followed.

These signs should be smaller than roadway signs.
Regulatory signs may need tc be instailed on trail
gates (i.e. no dogs, no motorcycles).

S. Information Sians, should be used to indicate
mileage markers, emergency services, rest areas.
historic train stations, etc.

26



TECHNICAL/DESIGN CONSIDERATIONS

6. Night Visibility Signs, reflecting strips anag
reflective paint on pollards, gates and octher
hazards should be part of the trail.

To maintain a consistency along Anne Arundel County
bike trails, the signage should conform to Anne Arundel
County Standards and project the same Iimage as the
Signage along the B&A Trail.

The followlng aesthetic characteristics should be
considered:

1. Slgn Materia]l should be made of wood. This

material is the most compatible with the natural
environment. It is also the most cost effective.

2. Siagn Sizes should be standardized.

3. Sign_Colors should bpe designed for the entire
trail.

4. Sign Letter Style should be consistent throughout
the traii. Letters can be sand blasted or routed
into wood and then painted, The same type of
letters should be used on al] trail signs.

S. 8Sign Locatlon should take into account the existing
vegetation and grades. Safe sight distances should
always  be maintained. Height of a sign is
generally 40" from grade to the bottom of a sign.
For safety, the sign should be located on the
shoulder with a 2/ clear shoulder,

6. Sign Consolidation is recommended whenever
possible, Use signs sparingly. However, warning
and regulatory signs shall not be mixed with any
other type of sign.

7. Pavement Signs should be considered. STOP signs as
well as directional and informational signs can be
painted on the pavement.
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ADMINISTRATION OF THE TRAIL

The WB&A trail will require all of the normal
maintenance and upkeep of a county park.

The average WB&A right-of-way is 66 feet and is
occupied principally by Baltimore Gas & Electric
Company. BG&E is maintaining the entire right-of-way.

The trail, including slopes, benches and signs, will
require approximately 20 feet and the County will be
responsible for that portion of the maintenance,
1. Majntepance
Landscape maintenance will be needed for pruning
trees/shrubs along the trall. Well-used areas (i.e. at
the beglnning/end of trall or overlooks) will need

refurbishing and seasonal upkeep. General maintenance
for removal of refuse will be needed, Potholes along
the trail must be filled as these represent a hazard
for cyclists. The County should encourage and
coordinate environmental organizations, and hiking
clubs, such as Volksmarch and Scout troops (girls and
boys), to provide clean~up activities.

2. Recreationa] Opportunities

The Anne Arundel Department of Recreation & Parks
will be the County agency to manage the trail.
Various hikes, such as wildflower walks or history
walks, and cycling activitles can be scheduled for the
WB&A tralt.

3. U istance
In addition to special seasonal/feature activi-

ties, the Department of Recreation and Parks should
provide assistance to the hiker/biker [f any problem

arises on the trail. Problems may range from loose and
threatening dogs to a large fallen branch blocking the
trail, It must be convenient for the WB&A traill user

to bring problems to the attention of the appropriate
County agency.
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ADMINISTRATION OF THE TRAIL

4, Riaht-opf-Way Rights

if possible, the County shouid maintain the wWBda s
subsurface rights. if additional caples, water. szewer
Or gas need to pass under the trail. the County mav
consider leasing these rights for the purpose of
generating revenues for the management of the trail.

Future deveiopment wil] mean increased useage, Lherepy
increasing maintenance costs or requiring new road
crossing design. There should be no ieasing of air

rights'for private development.,

WB&A Trail, adjacent to Eisenhower Golf Course
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PROJECT PHASING

Thase I: Waterbury at BSaccn Eidge Poaq o A
Marviand Route 3 ¢{The Crain Highwav? =
Phage I1: Marviand Route 3 (The Crain Bignway: A
to Maryland Route 32 (Dicus Mili Road) 2
Phase III: Bestgate Mail to The Dwiaght 0o, appero
Eisennower Golf Course 2.6 m
Phase 1V: ine Dwight I. Eisenhower Golf 3
Course to Waterbury Poad 3

Beginning of Phase I -
Waterbury at Bacon Ridge Road
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COST ESTIMATE

PHASE I: WATERBURY AND BACON RIDGE ROAD
TO MARYLAND ROQUTE 3

Site Engineering
Lump Sum $ 5.000

Demolition
Fence Removal

Lump Sum 3 500
Sediment Control
Lump Sum $ 5,000
Clear & Grub
Lump Sum $ 5,000
Grading
Lump Sum $ 50,000
Paving
4" Asphalt w/4" Stone Base
11,500 sy @ $20.00/sy $230,000
Guardrail
Wood Guardrail
7100 1f Q@ $25.00/1¢€ $177,500
Bridge
30 Ft. Span
1 9 $11,000.00 $ 11,000
Planting
Lump Sum & 5,000
Signage
Traffic Sign
28 9 $300.00/ea. $ 8.400
Pavement Marking
Lump Sum $ 1,200
Interpretive Sign
2 @ $500.00/ea. $ 1,000
Station Marker
3 2 $500.00/ea. $ 1,500

Site Amenities
Wood Bollards 6"x6"x36" high

22 9 $120.00/ea. $ 2,640
Removable ‘Wood Bollard
11 9 $250.00/ea. $ 2,750
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Trash Receptacie

2 @ $200.00/ea. $ 400
Picnic Tabie

6 long redwood/cedar

2 9 $1200.00/e5. $ 2,400
Bench
1 @ $700.C0/ea. $ 700
Drainage (From Drainage Study)
Lump Sum $119,800
Design Services |
Lump Sum $ £3.000
Inspection Services
Lump Sum $ 63,00
TOTAL $755,790
SAY $756.000

NOTE: Land acquisition costs have not been included.
All prices are based upon 1989 costs.
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COST ESTIMATE

PHASE I1: MARYLAND ROUTE 2 TO
ROUTE 32 (DICUS MILL RQAD)D
Lump Sum i) 5,000
Demolition
Remove Curb
Lump Sum $ 5,000
Sediment Control
Lump Sum $ 6,000
Clear & Grub
Lump Sum s 7,000
Grading
Lump Sum $ 65,500
Paving
4" Asphalt w/4" Stone Base
13,585 sy 9@ $20.00/sy $ 271,700
5" Concrete Walk
2640 sf 9 $6.00/sf $ 15,840
Guardrajl
Wood Guardrail
1080 1f @ $25.00/1f % 27.000
Bridge/Pipe
30’ span
2 9 $11,000.00/ea. B 22,000
15" pipe
4 ea, .- 15 If 9 $50.00/1¢ $ 3,000
24" pipe
1 - 15 1f 9 $100.00/1 ¢ $ 1,500
24" pipe
1 - 30 If 9 $100,00/1¢ $ 3,000
Retaining Wall
Lump Sum $ 14,400
Plantin
Lump Sum $ 5,000
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Signage
Traffic Sign

30 9 $300.00/ea. $ 2.000
Pavement Marking

Lump Sum $ 3,600
Station Marker

2 9 500.00/ea. $ i.000
Trail Sign

Lump Sum $ 5,000

Pedestrian Bridge over Rt 3

2 9 $1,000,000/ea. $2,000.000 <
Site Amenities

Wood Bollards 6"x6"x36" high
22 9 $120.00/ea. $ 2,640
Removable Wood Bollard

11 9 $250.00/¢ea. $ 2,750
Trash Receptacle :
3 @ $200.00/ea. $ 600
Bench
2 9 $700.00/ea. $ 1,400
Drainage (From Drainage Study)
Lump Sum $ 261,300
Design Services
Lump Sum $ 75,000
Inspection Services $ 75,000
TOTAL $2,889, 230
SAY $2,890,000

NOTE: Land acquisition costs have not been included.
All prices are based on 1989 costs.
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COST ESTIMATE

PHASE III: BESTGATE MALL TO
THE DWIGHT D. EISENHOWER GOLF COURSE

Site Engineering

Lump Sum $ 5,000
Demolitio
Curb Removal
Lump Sum $ 5,000
Sediment Control
Lump Sum $ 6,000
Clear & Grub '
Lump Sum $ 4,000
Grading
Lump Sum $ 70,000
Paving
4" Asphalt w/4" Stone Base
15,255 sy 9@ $20.00/sy $305,100
Guardrafl
Wood Guardrail
2120 1f 9 $25.00/1¢f $ 53,000
Bridge/Pipe
15" Plpe
8 ea. -~ 15 1f @ $50.00/1¢ $ 6,000
Planting
Lump Sum $ 28,000
Signage
Traffic Sian
37 @ $300.00/2a, $ 11,100
Pavement Markling
Lump Sum $ 3,200
Interpretive Sign :
3 9 $500.00/ea. $ 1,500
Statlon Marker
3 @ $500.00/ea. $ 1,500
Traiil Sign
Lump Sum <(Entrance) $ 5,000
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Site Amenities
Wood Bollards 6"x6"x38" high

40 9 $120.00/ea. $ 4,800
Removable Wood Bollard

20 @ $250.00/ea. $ 5,000
Trash Receptacle

5 @ $200.00/¢ea. $ 1,000
Bench

1 9 $700.00/ea. $ 700

Picnic Table
6’ long redwood/cedar

6 9 $1200.00/ea. $ 7,200
Bike Rack
3 9 $600.00/¢ea. $ 1,800
Comfort Station
Lump Sum $100,000

Drainage (From Drainage Study)
Lump Sum $146,900

Design Services
Lump Sum $ 77,000

Inspectjon Services

Lump Sum $ 77,000
TOTAL $925,800
SAY $926,000

NOTE: Land acquisition costs have not been included.
All prices are based on 1989 costs.,

&
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ST ESTIMATE

PHASE 1V: EISENHOWER GOLF COURSE
TO WATERBURY ROAD

Site Engjneering
Lump Sum

Demolition

Curpb Removal
Lump Sum

Remove Existing Walk
150 sy 9 $5.00/sy

Sediment Control

Lump Sum

Clear & Grub

Lump Sum

Grading
Lump Sum

Paving
4" Asphalt w/4" Stone Base
20,011 sy 9 $20.00/sy
5" Concrete Walk
1350 sf 2 $6.00/sf

Guardrail
Wood Guardralil
1250 1f @ $25,00/1¢f

BridgesPipe
18" Pipe
B ea. - 1S5 If @ $50.00/1f
Plpe
Lump Sum

Planting

Lump Sum

Signage
Trafflc Sign

24 9 $300.00/ea.
Pavement Marking

Lump Sum
Interpretive Sign

2 9 %500.00/¢a.
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$ 5,000

$ 3,000

$ 750

$ 8.000

& 6.000

$175,000

$400,200

$ 8,100

$ 31.2%0

$ 6,000
$ 15,000

&

30,000

$ 7,200
$ 3,600

$ 1,000



Station Marker
3 @ $500.00 ea.

Site Amenities

Wood Bollards 6"x&6"x36"

28 9 $120.00/ea.

Removable Wood Bollard

14 9 $250.00/ea.
Trash Receptacle

3 9 $200.00/¢ea.
Bench

3 9 $700.00/ea,

$ 1,500

high

o

3.360

54

3,500
$ 600

$ Z2.100

Drajnage (From Drainage Study)

Lump Sum

Degign Services

Lump Sum

Inspection Services
Lump Sum

NOTE:

$443,800

$116.000

$116,000
TOTAL $1,386,960

SAY $1,400.000

Land acquisition costs have not been included.

All prices are based on 1989 costs.
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