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1.0 EXECUTIVE SUMMARY

1.1 INTRODUCTION

In January 1981, Gilbert Associates, Inc., was retained by the
Delaware Solid Waste Authority to obtain factual information on

" five candidate sites pre-selected by the Delaware Solid Waste

~ Authority for the location of the proposed Northern Solid Waste
Facility (NSWF), a sanitary landfill. 1In February 1981, Gilbert
Associates completed this assignment and presented to the Delaware
Solid Waste Authority a report entitled "Site Information on
Candidate Sites of Proposed Northern Solid Waste Facility." The
information contained within that report, along with other
information received from the public during the public comment
period, enabled the Authority to redﬁce the number of sites to

three in March 1981..

In April 1981, the Delaware Solid Waste Authority authorized
Gilbert Associates to investigate in more detail the three sites
which were chosen for further consideration. These three sites

were:

o Cherry Island
o Road 412

o Roberts Farm
The location of each site is shown in Figure 1.0-l.

This investigation by Gilbert Associates has culminated in a
report which will provide the Authority with the details and
information needed to rank the sites for the NSWF which is an
integral part of the Authority's program to provide effective,
efficient, and environmentally sound solid waste management for
New Castle County. Combined with the solid waste and sewage

sludge processing facilities under construction at Pigeon Point,

Gilbert /Commonwealth




1.2

New Castle County soon will have one of the most advanced solid

waste management systems in the nation.

This Executive Summary is an overview of the findings of the

investigation mentioned above. It provides general information

regarding the study methodology and the characteristics of each of

the candidate sites. The Summary Matrix, Table 1.2-1, presents in
a tabular form pertinent information about each of the candidate

gites.
STﬁDY METHODOLOGY

The three candidate disposal sites were evaluated by a team of
scientists and engineers. Their study methodology incorporated
siting criteria developed as a consequence.of over 6 months' worth
of public meetings and hearings conducted under the auspices of
the Delaware Solid Waste Authority, to solicit input from both the
public and private sectors; existing Delaware Department of
Natural Resources and Environmental Control regulations;
applicable United States Envirommental Protection Agency
regulations; and other applicable State or Federal guidelines.
Each site is described in terms of area, location, and pertinent
physical features. The pertinent considerations used in the

analysis of each site included:

o Engineering Considerations
o Environmental Considerations
o Transportation Considerations
0 Regulatory Considerations

0 Cost (Economic) Considerations
The engineering considerations dealt with:

o geology/hydrogeology
o hydrology (drainage)

Gilbert /C Ith
1-2
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flood plains/wetlands/streams
estimated site capacity/longevity
cover material needs

screening

Environmental considerations of importance were:

ecology (existing flora and fauna)

land use

zoning

demography

cultural, recreational, and natural areas
historic sites

aesthetics

Transportation considerations included reviews of:

(o]

(o]

(o]

highway access
rail access

waterway access

Regulatory considerations of significance having potential impact

upon the analysis of each site were:

Cost

Delaware regulations for solid waste disposal

Federal regulations developed under the Resource Conservation
and Recovery Act (RCRA) dealing with floodplain siting,
endangered species, wetlands, and groundwater

Federal Aviation Administration criteria
considerations were:
estimated landfill development costs

estimated landfill operational costs

estimated hauling costs

Gilbert /Commonwealth
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$8'3S 30.17)

- TABLE 1.2-1.: :
'SUMMARY MATRIX CANDIDATE SITES FOR NSWE__
293P Tpe 5w/ TH 2SSy Vs
CHERRY

: ROBERTS
. ’ e - 7 ROAD 412 - FARM . ISLAND
Z ? [yfgl TRT avea of Properties (Acres):: 259 - T200 0 350
’ " 2. Potential for Expansion Yes (South) Yes (South) Yes (West)
3. -Estimated Acreage for Expansion 90 . 80 150
4. X of Total Area - Flood .
Plains/Wetland None ] 36% None
5. Z of Total Area - Prime )
Farmland e 652 - - 60% None
6. X of Total Area-~ Woodland Nome . - : 62 None
7. Estimated Usable Area (Acres) 171 S © 202 \ 215% \
8. Estimated Site Life (Years) 24/7/2{ . $H167 3 PE
9. Est. One-Way Mileage From DRP 1905 - " 27.6 3.4
10. Est. Population within 300 Yds.
-of Site 50 16- None
S  1l. Historic Properties on Site 2 3 None -
12. Historic Properties within
-=:300 Yds. of Site 2 2 None
13. Current Zoning R-2 (Agricul. R-2 (Agricul. .Light Mfg.
and Gen. Purp.) and Gen. Purp.) and Gen. Mfg. B
14. Proposed Future Land Use Post 1985 Indus. Post 1985 - Light and -
Development Coastal Zone Heavy : .
- : Industrial : Industry;
Development Multi-use
Park

15. Public Utilities Potentially o
Available . None ’ Yes (Sewer) Yes (Water

and Sewer)

16. Critical Habitat of - e
Endangered/Threatened : : =
Species None None None

17. Distance from Nearest Railroad 1.5 Miles 4.0 Miles 0.1 Miles

18. Distance from Nearest Airport 2.4 Miles 7.2 Miles 4.7 Miles

19. No. of Aquifers within )

- Surfieial 200' 4 3 2

20. Aquifer Subcrop Area Yes No No

21, Natural Resource Protection )
Area : No No No i

22. Major Groundwater Flow Directions SE-NE S-N - S O

23. Flow Towards Wells SE (NO) - NE (YES) S (NO) - N (NO) NO

24. Soil Thickness in Useable Area 4127 4271 Dredge Spoil N

Deposits are U
v 35' deep

25. Suitability of On-Site Soils Soils Suitable Soils Suitable Not

for Cover Material Suitable
unless
dewatered =

26. Estimated Quantity of Cover :
Soils to be Imported for
Operation of Site None 232,000 c.y. 2,731,000 c.y

27. Screening Needed Yes Yes No =

28. Estimated Capital Needed for &
Start-up $3,476,500 $4,693,500 $17,559,000%*

($ 4,758,000 )%%*

29. Highway Improvement Costs $ 960,000 $1,050,000 None

30. Estimated lst Year Operating
Cost $1,190,000 $1,185,000 $1,956,000

31. Estimated lst Year Hauling Cost  $1,526,000 $1,959,000 ° $ 663,000 e

32, Initial Year Total Tonnage Cost
(For wastes hauled to and -
landfilled at the NSWF) $20.35/Ton $23.90/Ton $29.06/Ton**

($19.88/ton)*%%

33. Total Project Cost Over 20-Year
Planning Period $186,416,000 $222,662,000 $281,163,000%%

: ($194,272,000) %k

*  Area represented by the Edgemoor dredge disposal site

** Alternative 1 -~ Lined facility with leachate collection

#*%k Alternative 2 - Unlined facility with leachate collection )

-
1255 18918 5000wy \
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1.3

"Solid waste generation rates utilized in the economic analyses and

for determining site lives were based upon data provided by the

" pelaware Solid Waste Authority. The anticipated waste generation

 for the imitial, tenth, and 20th years of the project are as

follows:
: : Yearly Total o _

. Total Waste . - of Wastes to be Cumulative Wastes
Year Stream (tons) » Landfilled (tons) Landfilled (toms)

1 380,000 159,000 , 159,000

10 419,000 198,000 1,784,000

20 468,000 247,000 4,029,000
ROAD 412

The Road 412 site encompasses approximately 260 acres of primarily
open farmland located about 5.5 miles north of Odessa, Delaware,
and less than a mile south of the C & D Canal. The elevation* of
the site varies from 24 feet to more than 77 feet, with the
majority of the site at elevation 50 or greater. Little
upgradient runoff flows onto the site which is situated on the
northeast extremity of a ridge. Drainage of surface runoff from
the site is of more critical importance at this site, but can be
controlled with a variety of engineering measures such as berms,
swales, diversion ditches, sedimentation basins, and other

velocity reduction techniques.

The Road 412 site is situated in the Coastal Plain Physiographic
Province and is underlain by a thick sequence of sediments
containing four aquifers within the top 200 feet. These aquifers
are the Pleistocene water table aquifer énd the subcropping Mount
Laurel aquifer, the Englishtown confined aquifer, and the Magothy

confined aquifer.

*Datum: Mean Sea Level
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The Pleistocene water table aquifer and the subcropping Mount
Laurel aquifer can be treated as one. It is variable across the
site and flow directions are numerous. If the liner and leachate

collection system were to fail and no corrective actions were

taken, contamination could enter the aquifer. The flow of the

contaminated water also would be multi-directional and, if no

corrective actions were taken, surface water contamination of

Scott Run could occur. Geologic data pertaining to use of the
water table aquifer in the Road 412 area indicates 20 domestic

wells may be present.

The Englishtown aquifer is a principal source of water to
residents located south of the C & D Canal. This aquifer is
confined by the Marshalltown Formation at the Road 412 site. The
water yielding properties of the aquifer are fair to poor and
potentiometric surface data indicates that vertical seepage of
leachate to the aquifer is possible should a liner and leachate

collection system fail and no corrective actions are taken. Flow

- within the aquifer is towards the northeast.

The Magothy aquifer is confined by the Merchantville Formation and
has poor water yielding properties based on its limited thickness
and silty nature. Potentiometric surface data also indicates that
vertical seepage of leachate to this aquifer is possible should a
landfill liner and leachate collection system fail and no

corrective actions are taken. Flow within the aquifer is towards

the southeast or away from the residential Magothy wells in the

area.

Useable thicknesses of soil for cover materials are variable

across the site ranging from 4 feet to 27 feet. These soils are

suitable for use as daily or final cover materials.

Considering the above limiting condition and
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" the property line setback of 200 feet established by the
Authority, it is estimated that approximately 171 of the estimated

total 260 acres are usable for landfilling purposes.

Allowing for a nominal 40 feet landfill height above the existing
‘grade, the estimated service life of this candidate site is

' approximately 24 years. - It appears that sufficient cover
materials for the routine operation of the landfill as well as
sufficient materials for protective cover for a synthetic membrane

liner are available on site. See Figure 1.3-1.

Screening of the site, particularly along Road 412, would probably

be necessary.

‘Since, at any one time, landfilling will be confined to a small
portion (20-30 acres) of lands presently under cultivation and
will not infringe upon any wooded areaé or marshy areas adjacent
to the site, the effects of a landfill fécility upon the existing
wildlife habitat are expected to be minor. They primarily will
consist of increased levels of activity and noise in those
portions of the site being filled or utilized as stockpile and/or
borrow areas for the storage and/or acquisition of cover
materials. Since the site would ultimately be returned to open
space uses, its value for wildlife is not expected to be

diminished from the current situation.

The site is adjacent to the Chesapeake and Delaware Canal Wildlife
Area. It is expected that the wildlife, especially whitetail
deer, would occasionally move south of Road 412 to feed in the
cultivated areas of the site. Other than its use as a feeding
area, the site presents little in the way of wildlife habitat

because of its extensively cultivated condition.

Gilbert /Com alth
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No permanent streams are on site. However, Scott Run flows in a
hortheasterly direction just beyond the site. No information on

water. quality or fish population for Scott Run is available.

'Although it is reported that bald eagles or peregrine falcons
could be sighted on occasion at the Road 412 Site, this site is
not located near any known historic or existing bald eagle nesting

sites.

The Road 412 site is located im the Middletown-Odessa-Townsend
Planning District. The site currently is zoned R—2‘(Agricu1tural
and General Purpose). Approximately 65% of thertotal area is
classified as prime farmland (Class I and Class II soils). The
proposed site is located entirely within an area designated as
Post-1985 Industrial Development. The exception to this are two
very small areas associated with tributaries to Scott Run and the

C & D Canal which have been designated as Resource Protection.

It is estimated that about 50 persons reside within the

16 dwellings situated within 300 yards of the Road 412 site,
assuming a population density of 3.12 persons per household as
derived from county census data. Other than the C & D Canal
Wildlife Area north of the site, no cultural, recreational, or
natural areas are within 300 yards of the proposed boundaries of

the site.

There are no National Register Historic Sites in the vicinity of
the site. However, the site contains two structures and there are
two structures located within 300 .yards of the site which have
been identified by the State Division of Historical and Cultural

Affairs as having unique architectural significance.

The total one-way mileage to the Road 412 Site from Pigeon Point
is 19.5 miles. U.S. Route 13 comprises 15.6 miles of this. The

conditions of the roads along the suggested haul route (See

Gilbert /Commonwealth
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“Figure 1.0-1) are good to excellent with the exception of State
Roads 412 and 413.  These would be considered to be in fair
condition and would have to be upgraded from their respective
intersections with U.S. 13 to termination at the site in 6rder to
satisfactorily handle the increased traffic associated with the

~ development of a landfill at this site.

Both rail access and waterway access (barging) were considered but
determined not to be practical as alternative methods of

transportation.

Start-up capital cost for landfill development at this site 1is
estimated at approximately $3.5 million (1984 dollars). Imitial
year operating expenses are estimated at approximately

$1.2 million (1984 dollars). Initial year hauling costs are

estimated at approximately $1.5 million (1984 dollars).

Figure 1.0-2 presents projected total tonnage costs on an as
landfilled basis for each year of the 20-year planning period. On
an as landfilled basis, the initial year total tonnage cost for A
facilities construction and operation and waste hauling is

estimated at $20.35/ton.
1.4 ROBERTS FARM

The Roberts Farm site comprises approximately 720 acres of a
mixture of open farmland, marshland, and open water located about
2.5 miles southeast of Odessa. Elevations* at the site vary from

2 feet or less to more than 54 feet. The site is divided into two

parts by Hangman's Run. Existing drainage patterns of surface

However, drainage from certain upgradient properties

will have to be intercepted and diverted around the disposal area.

*Datum: Mean Sea Level
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This site is situated in the Coastal Plain Physiographic Province
and is underlain by a thick sequence of sediments containing three
aquifers within the top 200 feet. . These aquifers are the
Pleistocene water table aquifer, the Rancocas confined aquifer,

and the Mount Laurel confined aquifer.

‘The'Pleisﬁacene water table aquifer is variable across the site
and is not extensively utilized for well supplies. Flow within
the aquifer is towards Hangman's Run. Accordingly, if the
landfill liner and leachate collection system should fail, and no

corrective action is taken, this aquifer could become

contaminated. This could then subsequently cause some surface
water contamination of Hangman's Run. However, this would not
jeopardize surrounding wells since they are all situated

upgradient,

The Rancocas aquifer is a principal water supply aquifer in the
area. It is confined by the Calvert Formation and/or

semi-confined by clayey Pleistocene materials where the Calvert
Formation has been eroded away. The potentiometric surfaces of
the Rancocas and the water table aquifer indicate that vertical
seepage of leachate would be possible if the liner and leachate

collection system fail and no corrective action is taken. The

flow within the aquifer is southward or away from the Route 9

residential development.

Useable thicknesses of soil for cover materials are variable
across the site ranging from 1 foot to 27 feet. These soils are

suitable for use as daily or final cover materials.
The limiting conditions at this site are:
o 100 year flood plain

o State of Delaware Wetlands

o On-site or adjacent streams

Gilbert /Commonwealth

1-10




" Considering the above limiting conditions and DSWA established
property line setbacks of 200 feet, it is estimated that the
Roberts Farm Site contains approximately 202 acres which would be

suitable for landfilling. -

Allowing for a nominal height of the refuse deposit above the
existing grade of 40 feet, the estimated service life of this
candidate site is approximately 24 years. It appears that
sufficient cover material would be available on site for the

routine aperation of a landfill. See Figure 1l.4-1.

Screening of the site, particularly parallel to Route 9, would be

necessary.

"Since landfilling will not occur on the wetlands portion of the
site and the useable areas identified are presently cultivated,
the effects of a landfill operation on the existing wildlife
habitat are expected to be minor. They will primarily consist of
increased levels of activity and noise in and around the small
portions of the site (20 to 30 acres) being filled or utilized as
borrow areas to obtain cover material. Since the disposal area
would ultimately be returned to open space uses, its value for
wildlife is not expected to be diminished from the current

situation.

Because of its proximity to the coastal marshes, the site's
wildlife resources are primarily waterfowl. The dam on Hangman's
Run prevents access to the pond by marine and brackish water fish.
As a result, the pohd should be Eapable of supporting the same
freshwater species as are found within the upper Appoquinimink,
namely carps, minnows, pikes, suckers, catfish, killifish,

sticklebacks, and sunfish.

With respect to endangered and threatened species, although

historically bald eagles have been known to nest, feed, and

Gitbert /Commi ith
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- migrate through the vicinity of Roberts Farm, the site and its

* immediate vicinity are not presently used for nesting by bald

- eagles. Historically, the closest nesting sites were identified
as Cedar Swamp and Blackbird Landing, both of which are 2.5 miles
away. or more from this candidate landfill site. Of the five
presently active nest sites, the closest to Roberts Farm is at

Bombay,Hoéﬁ.

Roberts Farm is located within the Middletown-Odessa-Townsend
Planning District. The site currently is zoned as R-2 |
(Agricuitural and General Purpose). Approkimately 60% of the
total site acreage is classified as prime farmland (Class I and
Class II soils). Major portions of the site have been designated
either as "stream valley, flood plain, and marshland protection"
(primarily along Hangman's Run and its tributaries) or "Post-1985
Coastal Zone Industrial Development" with only small, selective

portions designated for agricultural use.

It is estimated that about 16 people reside in the 5 dwellings
situated within 300 yards of the site, assuming a population
density of 3.12 persons per household as derived from county

census data.

The site is part of an area designated as a Natural Vista from
Route 9 which itself has been designated a Scenic Highway by the
State of Delaware. There are no National Register Historic Places
in the vicinity of the Roberts Farm Site. However, the site
contains three structures and there are two structures located
within 300 yards of.the site which have been identified by the
State Division of Historical and Cultural Affairs as having unique

architectural significance.

The total one-way mileage to Roberts Farm from Pigeon Point is
27.6 miles. U.S. Route 13 comprises 22.5 miles of this. The

conditions of the roads along the suggested haul route (See

Gilbert /Commonweaith
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" Figure 1.0-1) are good to excellent with the exception of State
Road 452 which is considered to be in fair condition. This road
would have to be upgraded from its intersection with U.S. 13 to
its intersection with Delaware Route 9 to enable it to
satisfactorily handle the increased traffic associated with the

development of a landfill at this site.

_ Both rail access and waterway access (barging) were considered but

- determined not to be practical alternatives.

Start-up capital cost for landfill development at this site is

estimated at approximately $4.7 million (1984 dollars). Initial
; year,operating expenses are estimated at approximately

$1.2 million (1984 dollars). Initial year hauling costs are

estimated at approximately $2.0 million (1984 dollars).

Figure 1.0-2 presents projected total tonnage costs on an as
1andfiiied basis for each .year of the 20-year planning period. On
»anvas landfilled basis, the initial year total tonnage cost for
facility construction and operation and waste hauling is estimated

at $23.90/ton. ’ ¥
1.5 CHERRY ISLAND

The Cherry Island site comprises approximately 350 acres of open
land located at the confluence of the Christina and Delaware
Rivers in the City of Wilmington, Delaware. Most of the area
under consideration for use as a landfill site is land reclaimed
with dredge spoils. The site continues to be used by the

U.S. Army Corps of Engineers for disposal of materials dredged
from the river channels serving the Port of Wilmington.
Elevations* at the site vary from about 4 feet at the river's edge

to a maximum of 50 feet at a point on the dike defining the

#Datum: Mean Sea Level
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"Edgemoor" dredge disposal area. Little upgradient runoff flows
onto the site. Drainage of surface runoff from the site is of
more critical importance here and can be controlled with a variety

of engineered measures. S

The Cherry Island site is situated in the Coastal Plain
Physiograéﬂic Province of Delaware and is underlain by a thick
sequence of materials which include dredge spoil, Recent estuarine
deposits, the Columbia formation and the Potomac formation. The

latter two formations are utilized for groundwater supplies in New

Castle County

£e. The level of this water table is expected to decline

upon cessation of dredging operations; however, this decline will
be very slow considering the permeabilities of the dredge spoil

materials.

The Pleistocene water table aquifer or Columbia formation

‘underlies the site and is confined due to the presence of
overlying estuarine and dredge spoil materials. Movement of
groundwater in the formation is southward or towards the Christina
River. There are no water table aquifer wells within the general

area of Cherry Island.

The Potomac formation is the deepest and oldest unconsolidated
deposit underlying the site. The formation serves as a principal
source of groundwater in New Castle County. Data collected during
the installation of the monitoring wells in the Potomac formation

on Cherry Island indicate that the water yielding properties of

Gilbert /Commonwealth
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the formation at Cherry Island are poor. Potentiometric surface
data indicates that vertical seepage of leachate is possible
should the liner and/or leachate collection system fail and no

corrective action is taken. ~Flow in the sandy zones occurring

within the formation is southward. There are no Potomac wells

within the general area of Cherry Island.

Based on tests and reported'grain size analyses of the dredge
spoil materials, these materials at first glance appear suitable
for use as cover materials. However, excessive moisture contents
create a workability problem such that adequate compaction of the
dredge spoil materials cannot be accomplished without first
reducing the moisture content through excavating, aerating and
stockpiling of the spoil. The presence of a perched water table
may also limit the volume of drege spoil for cover, since

materials obtained at depth will require additional drying time.

The dredge spoil materials and underlying estuarine deposits are
very soft and settlement sensitive. Estimates of settlements
indicate that consolidation of 3 to 5 feet will occur under a
4LO-foot high refuse deposit. This creates two landfilling
scenerios for this site: Altermative 1: Site Preloading followed
by the Installation of a Membrane Type Liner and Leachate
Collection System; and Altenative 2: No Site Pre-loading or

Membrane Liner with the Installation of a Leachate Collection

T i Tk e -

The most significant limiting condition at this site is: on-site
or adjacent streams. However, the 200—fbot property line setback
established by the Authority encompasses the 100-foot stream
setback at all points for this site. ‘All of the 350 acres, less

the area associated with the property line setback, would be

Gilbert /Comm ith
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useable. For the purposes of this study, it was assumed that only

the eastern portion of the site, identified by the Corps of

Engineers as the "Edgemoor" Area, would be utilized and a total of
- 215 acres was estimated to be available for disposal. See

Figure 1.5-1.

Allowing fé} a nominal refuse deposit height of 40 feet above the
existing grade at the Cherry Island site, the estimated service
life of this candidate site would. be approximately 25 years.
Considering that at some time in the future the adJacent
"Wilmington" dredge dlsposal area to the west also could be
utilized, the total life of this site would be significantly

increased. The use of dredge spoils for cover material is not

deemed practical, and it was assumed

Screening of this site is considered impractical. There are no

residential areas within 300 yards of the site, and

Interstate I-495 skirting the site on the west is elevated.

The western area of the site contains spoil from recent dredging
operations and supports virtually no vegetation. The eastern
portion is being colonized by plants through natural selection.
Species are representative of typés characteristic of waste
deposits. The only significantly vegetated areas occur outside
the perimeter dikes. Because of the extensively disturbed
character of this site, there is very little habitat suitable for
wildlife other than small populations of mammals such as mice,
shrews, raccoons, or rabbits. Water fowl would not use the site
to any extent other than as a resting area because of lack of
feeding areas on the site. Also, the number of fish species found
in the Delaware and Christina River at Cherry Island are
relatively limited. Water quality is described as marginal, being
heavily affected by the highly urbanized and industrialized

sections upstream. With regard to endangered and threatened
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species, the site is not located near any known historic or
existing bald eagle nesting sites. According to an official of
the Delaware Division of Fish and Wildlife, the shortnose
 gturgeon, however, almost certainly utilize the Delaware River
near Cherry Island as a migratory route during spring and fall.
Because of low dissolved oxygen, they are most likely not present

near the site during summer.

Because of the existing condition of the site, use of the site for
a landfill is not expected to disturb any wildlife habitat.
‘Whatever wildlife exists within the fringes of the site are
already exposed to levels of noise and activity from the dredging
operations, traffic on I~495, and surrounding industries and
utilities which should not be significantly different from that

“associated with landfilling.

The Wilmington Planning Commission has recommended various
portions of Cherry Island to be set aside for light or heavy
industry and a multi-use park. However, portions of the area
originally proposed for the park appear to have been encroached

upon by the Wilmington Area Wastewater Treatment Plant.

The proposed site contains no prime agricultural soils. There are
no dwellings within 300 yards of the site, nor are there any
cultural, recreational, or natural areas or historic sites within

300 yards of the proposed site.

The total one-way mileage to the Cherry Island Site from the DRP
at Pigeon Point'is 3.4 miles. Interstate 495 comprises the major
portion of the mileage. The conditions of the roads are good to

excellent. It appears that no roads would require upgrading.

Both rail access and waterway access were considered but

determined not to be practical alternative transportation modes.

Gilbert /C ith
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that cover major portions of the State of Delaware and which could
include all or some of the proposed sites (personal communication,
Mr. H. Lloyd Alexander, Jr., Endangered Species Coordinator).

Critical habitat, as defined by the Endangered Species Act of

1973, has not been designated for these species (personal

communication, Mr. Paul Nickerson, Endangered Species Specialist,

USDI, 1980).

""No formal studies are available on the historical use of the

proposed sites by endangered species," (personal communication,

Mr. H. Lloyd Alexander, Jr.). However, at least foﬁr pairs of
eagles were known to nest in New Castle County before the early
1960's (Abbott, 1978). By 1977, no eagle nesting activity
occurred in the County. Both bald eagles and peregrine falcons

are found in the study area during migration and occasionally at

other times. "It is possible' that both 'could occasionally be
sighted in migration at any of the proposed sites" (personal

communication, Mr. H. Lloyd Alexander, Jr.).

The shortnose sturgeon historically has been taken from the
Delaware River in small numbers by commercial fishermen. The
species has been found as far upstream as Trenton, New Jersey
(Tyrawski, 1979). Two specimens were taken between Bordentown and
Trenton in 1971. Within the past two years, two specimens were
found at the intake system of the Salem Nuclear Generating Station

(personal communication with Mr. H. Lloyd Alexander, Jr.).

Although little is known of the spawning habits and early life
history of shortnose sturgeon, they are probably similar to those
of the more common Atlantic sturgeon. Adults are migratory,
remaining at sea for part of the time, and returning to the parent
stream in April to June to spawn. Spawning occurs "in the middle
reaches of large tidal rivers...'" (Scott and Crossman, 1973). It
is unlikely that sturgeon would travel far upstream in small

tributary streams.

Gilbert /Commonwealth
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10.

11

12.

_ The Staff will submit the highest ranked site to the

After review of the public comments, the Staff will recommend

to the Board the priority ranking of the sites.

At a publié meeting, the Board of Directors will establish

the priority ranking of the sites..

Department of Natural Resources and Environmental Control

(DNREC) for site suitability approval.

1f this site is not approved,

the second highest ranked site

will be submitted to DNREC for site suitability approval.

1f this site is not approved,

the third highest ranked site

will be submitted to DNREC for site suitability approval.

When site suitability approval is received from DNREC, and

when agreement has been reached upon purchase of the site,

the Staff will authorize the Engineers to proceed with design

of the site.

The design will be submitted with a permit application for

the site.

Upon receipt of design approval and permit, bids for

construction of the landfill facility will be issued.

Upon execution of the Contract Documents with the successful

low bidder, a "Notice to Proceed" with construction will be

issued and construction of the NSWF will begin.

Gilbert /Comm alth
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2.0

SCOPE

The purpose of Gilbert's investigation of Cherry Island, Road 412,
and Roberts Farm was to build upon information presented in an
earlier report (dated February 1981). The information presented
in the earlier report was obtained primarily from interviews with
public officials, review of published data made available by
various County, State, and Federal agencies, and observations made
during field visits to each candidate site by Gilbert personnel.
The earlier information has been augmented with site specific data
acquired from sub-surface exploration programs, aerial
photographic surveys, and ecological surveys. Additional
information regarding property ownership, property boundaries, and
property values was provided by the Delaware Solid Waste
Authority. Return visits were made to many governmental agencies,
and additional governmental agencies or departments were contacted
or visited to secure additional published data. Involved in this
data base augmentation program was a team of scientists and
engineers including, among others, personnel experienced in the
following disciplines: hydrogeology, geology, environmental
engineering, environmental planning, terrestrial ecology, and

aquatic ecology.

Gilbert /Commonwealth
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3.0

3.1

3.2.1

STUDY METHODOLOGY

This Section presents an overview of pertinent considerations

" which are discussed in more detail (as they relate specifically to

each site) in Sections 4 thru 6. It also provides information on
methods and references employed and/or consulted, as part of the

detailed site investigations.

SITE DESCRIPTION

The site descriptions give the size of each site (acres) and
provide information regarding the location of the site. Described
in general terms are the features of the property and surrounding
properties, such as whether the land is wooded or open, whether it
has any distinguishing characteristic or landmark, whether it is
farmland that is actively farmed or that is fallow, and whether it
is near public water and/or sewer services. Roads, highways,
railroads, and power transmission lines are noted. The
information presented is based upon observations made during

visits to each site, and the study of maps and aerial photographs.

ENGINEERING CONSIDERATIONS

Geology/Hydrogeology

The geotechnical appraisal of each proposed site is based on
published reports obtained from State and Federal Geology and
Soils Agencies, maps prepared by the Delaware Geological Survey
and United States Geological Survey, data obtained from a
subsurface exploration and monitoring well installation program,
laboratory analyses of selected soil and water samples and
geophysical logs prepared by the Delaware Geological Survey.
Specific items addressed in the geotechnical appraisal of each
site include regional stratigraphy, site stratigraphy,

hydrogeology, aquifer systems and soil and sediment data.

Gilbert /Commonwealth
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3.2.2

In preparing the physiography and area geology of each site,
County wide reports and maps published by the Delaware Geological
Survey were utilized. Detailed descriptions of the surficial soil
uﬁits_were obtained from the New Castle County Soil Survey
published by the United States Department of Agriculture-Soil
Conservation Service. Underlying sediment descriptions were based
on samples obtained from the monitoring well installation program
and the geophysical logging performed by the Delaware Geologic
Survey. Representative soil samples obtained during the
monitoring well construction program were tested for grain size
distribution. Conclusions regarding the suitability-of on-site
soils for cover materials were based upon these laboratory testing

results.

The detailed description of the hydrogeology of each site is based
on the installed monitoring wells, subsequent water level readings
and the geophysical logs prepared by the Delaware Geological
Survey. Supportive maps showing potentiometric surfaces are based
on actual water level data and interpretative groundwater flow
directions were determined through the utilization of standard
hydrogeologic criteria. Predictive data relative to impact
assessments are based on classical hydrogeologic equations, actual
field water level data, measured geologic sections and hydraulic

values published by the Delaware Geological Survey.

szrologz

The intent of this sub-section is to provide a description of the
drainage characteristics of each site. Combined with following
sections on "Flood Plains", "Wetlands", and "Streams', it also
provides information with regard to surface water features on,
adjacent to, or near the site. The topography or relief of each
site is described in terms of elevation differences. Diversion of
upgradient runoff from adjacent properties is discussed, as well

as control of runoff from the site with regard to downgradient

Gilbert /Commonwealth
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3.2.3

3.2.4

properties. Erosion control measures considered appropriate for
the site, primarily based on the relief of the site, also are
mentioned. The information presented is based upon the study of
USGS topographic maps, site specific topographic maps, aerial

photographs, and observations made during site visits.

Flood Plains

Shown on a figure developed for each candidate site, where
applicable, are the limits of the 100-year flood plain where it
encroaches upon the site. This information was developed by the
United States Housing and Urban Development as part of the Flood
Insurance Studies for New Castle County and the City of
Wilmington. It was made available by the New Castle County
Department of Planning and the City of Wilmington, Planning
Division. The areas defined to be within the 100-year flood plain
are shown in a shaded pattern. In accordance with the site
selection criteria developed by the Authority, disposal areas are

shown not to encroach upon the 100-year flood plain.
Wetlands

As appropriate, maps have been developed for each candidate site
which show the extent of State of Delaware Wetlands as defined by
the Delaware Wetlands Acts. These wetlands incorporate only
certain tidal or salt water estuaries which are identified on

aerial maps published by the Wetlands Section of the Delaware

Department of Natural Resources and Environmental Control (DNREC).

In accordance with the Delaware Solid Waste Authority's site
selection criteria, disposal areas are shown to encroach no closer
than 100 yards (300 feet) of the edge of State of Delaware
Wetlands.

The U.S. Army Corps of Engineers was contacted with regard to what

would be considered fresh-water wetlands at the candidate sites.
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Generally the Corps of Engineers has jurisdiction only where the
stream flow is greater than 5 cubic ft. per second. As
applicable, maps are presented in the environmental assessment of
each site which show what would be considered to be "wetlands" by
the Corps of Engineers' under that agencies definition of
wetlands*. Encroachment upon such areas are precluded by the site
selection criteria developed by the Authority wherein the edge of
the disposal area should be no closer than 100 ft. to other bodies
of water such as ponds, lakes, creeks, swamps, and marshes. This
is based upon the State of Delaware Solid Waste Disposal

Regulations, Section 6.03(g)1.

3.2.5 Streams and Other Bodies of Water

Also identified on the wetlands maps are streams and impoundments.
In accordance with the site selection criteria developed by the
Authority, disposal areas are shown to encroach no closer than

100 feet of the edge of these bodies of water. The 100 feet
criterion is based upon the State of Delaware Solid Waste Disposal

Regulations, Section 6.03(g)l.

3.2.6 Site Capacity/Longevity

The volumes of wastes which can be accommodated at any of the
three land disposal sites and the resultant longevity (site life)
estimated for each is dependent upon many factors. Some of these
factors such as general population trends and waste generation

trends within the service area, in-place refuse densities, and

*Those areas that are inundated or saturated by surface or ground water at a
frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for
life in saturated soil conditions. Wetlands generally include swamp,
marshes, bogs, and similar areas.
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refuse to cover ratios are non-site specific. Site specific
factors which are dependent upon government regulations or
guidelines and site location, configuration, topography, and
geology are: buffer zones and allowable depths of the refuse
deposit below and above the existing grade. Discussions on
non-site specific factors are detailed within this section. Site
specific factors are described in general in this section, and in
more detail in the corresponding sub-section for each candidate

site.

3.2.6.1 Refuse Quantities

For the 20+ year planning period being considered, refuse
quantities are expected to increase in direct proportion to the
projected increase in population for New Castle County. Based
upon recent trends, per capita refuse generation rates are not
expected to increase. The New Castle County population figures
for the following years reflect an average annual population

increase of approximately 1.1%.%

1980 - 399,002 (Census)
1990 - 445,100 (Projection)
2000 - 496,100 (Projection)

Therefore, the starting year refuse generation estimate provided
by the Delaware Solid Waste Authority (which is shown below) will

be increased at 1.1% per year.

*Population projection based upon data obtained from the New Castle County
Department of Planning.
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3.2.6.2

The staff of the Delaware Solid Waste Authority provided the

following information regarding refuse generation for New Castle

Codnty:

Beginning year refuse generation: 380,000 toms
Processable portion¥: -260,000 tons
Non-processable (to be landfilled): 120,000 tons
Residues E;om processing (approx. 10%): + 26,000 tons
Total residues and non-processables: 146,000 tons

To this is added another 13,000 tons (5%) of processable wastes
resulting from scheduled and non-scheduled facility outages giving

a beginning year total of 159,000 tons.

The yearly increase in materials to be landfilled is shown in
Table 3.2-1. This estimate is based upon processing 1000 TPD for
the duration of the planning period. This is a conservative
approach since it does not take into account the possibility of
expanding plant capacity by adding additional processing units
(physical plant expansion potential) or by increasing hours of

operation.
Refuse Densities

The weighted average in-place density of the above wastes is
estimated at 1250 lbs/c.y. (0.625 tons/c.y.). This value was

used for determining volumes and site lives for the three
candidate sites discussed in subsequent sections of this report.
The weighted average in-place density was derived from a
consideration of the three types of waste which will be landfilled
at the NSWF: 1) unprocessed mixed municipal refuse; 2) residues

from the DRP; and 3) non-processable materials.

*Processable materials are defined as the solid waste which can be accepted

and processed by the equipment integral to the Delaware Reclamation Project
(DRP) at Pigeon Point.

Gilbert /Commonwealth

3-6

|
i
|
|
i
|
i
1
i
|
|




3.2.6.3

In-place densities of landfilled mixed municipal refuse vary from
700 1bs/c.y. to 1200 lbs/c.y. depending upon the type of
compaction equipment used and the characteristics of the waste.
For the purposes of this study a 1000 lbs/c.y. in-place density
was assumed. This is recognized as a reasonable in-place density
for planning purposes where a specially built landfill compactor
will-be utilized on the landfill. Measurements made by the
Authority's Contract Operator at Pigeon Point have verified this

value.

The in-place density of residue from the DRP will vary with
moisture content and particle size. For the purposes of this

study, it has been assumed to approximate that of cinders which is

about 1450 1lbs/c.y.

The in-place density of the non-processable fraction of the waste
stream which includes, among other materials, construction and
demolition debris (broken concrete, blocks, bricks, structural
timber), logs, stumps, matresses, bedsprings and rugs was

estimated at 1300 lbs/c.y.

Cover Material Needs

For estimating cover material requirements at each site it was
assumed that the landfill will be operated as an '"area fill". 1In
accordance with DNREC regulations, cover material (soil) will have
to be applied at the end of each working day. Completed areas
will have to be covered with 2 feet of cover material as soon
after completion as possible. Consequently, a refuse to cover

soil ratio of 3:1 (by volume) was utilized in the calculations.
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TABLE 3.2-1
YEARLY INCREASE IN MATERIALS TO BE LANDFILLED

Yearly Total of Wastes

Total Waste Stream to be Landfilled Cumulative Wastes
Year (tons) (tons) Landfill (tons)
1 (1984) 380,000 159,000 159,000
2 384,180 163,200 322,200
3 388,406 ' 167,400 489,600
4 392,678 171,700 661,300
5 396,997 176,000 837,300
6 401,364 180,400 1,017,700
7 405,779 184,800 - 1,202,500
8 410,243 189,200 1,391,700
9 414,756 193,800 1,585,500
10 419,318 198,300 1,783,800
11 423,930 202,900 1,986,700
12 428,593 207,600 2,194,300
13 433,308 212,300 2,406,600
14 438,074 217,100 2,623,700
15 442,893 221,900 2,845,600
16 447,765 226,800 3,072,400
17 452,690 231,700 3,304,100
18 457,670 236,700 3,540,800
19 462,704 241,700 3,782,500
20 467,794 246,800 4,029,300
21 472,940 251,900 4,281,200
22 478,142 257,100 4,538,300
23 483,402 262,400 4,800,700
24 488,719 267,700 - 5,068,400
25 494,095 273,100 5,341,500
26 499,530 278,500 — 5,620,000
27 505,025 284,000 5,904,000
28 510,580 289,600 6,193,600
29 516,196 295,200 6,488,800
30 521,874 300,900 6,789,700

3.2.6.4 Buffer Zones

Site boundaries coincide with property lines as such information
was provided by the Authority. Disposal area boundaries are shown
to be set back a minimum of 200 feet from all property lines to
create a buffer zone to help isolate the landfill from adjacent

properties. Disposal area boundaries also are defined by the
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3.2.6.5

3.2.6.6

100-year flood plain, a 100 yard buffer from the edge of State of
Delaware Wetlands, and a 100 feet buffer from all other bodies of
water. Where two or more of these limiting conditions overlap,

the condition requiring the greatest distance (widest buffer zone)

prevails.
Slopes

Disposal area finished sideslopes of 33% (approximately a 3:1
length to height ratio) were assumed. The finished grades of the

top of the disposal areas were assumed to reflect existing slopes.
Average Depth of Refuse Deposit

A nominal height of 40 feet above the existing grade was used to
determine site volumes. This represents the total depth of the
landfill including cover material and wastes. Where an
opportunity appears to exist to landfill wastes below the existing

grade it is so indicated in the individual site write-ups.

Disregarding sideslopes, a site landfilled to an average depth of
40 feet would require the following number of acres for the

20 year planning period:

Wp 0.625 tons/c.y.

20 - year tonnage: 4,029,300 tons

VR = 4,029,300 tons @ 0.625 tons/c.y. = 6,446,880 c.y.
Ve = @ 3:1 refuse to cover ratio = 2,148,960 c.y.

yr = VR + VC

Vo = 6,446,880 + 2,148,960 = 8,595,840 c.y.

A(40) = 8,595,840 c.y. x 27 £t3/c.y. = 232,087,680 £t3/40 ft
5,802,192 ft2
133.2 acres

1]

]

= Weighted Density

=]
]
|

Volume of Refuse

1]

VR
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3.2.7

3.3

3.3.1

VCc = Volume of Cover Material

Total Disposal Area Volume

vt
A(40) = Area in acres at an average landfill depth of 40 feet

Screening of Sites

As feasible for each site, along those portions of the property
where landflll operations may be visible to passersby or to
neighboring landowners from their dwellings, a 5 to 10 ft. high
grassed berm should be incorporated in the design. It was assumed
that the berms would have a crest 10 ft. wide and 2:1 sideslopes,
and will be constructed within the property line buffer zone.
Additional screening, if deemed of benefit, can be achieved by

landscaping the berms with rapid growing shrubbery or trees.

ENVIRONMENTAL CONSIDERATIONS

Ecologx

The objectives of the ecological portion of the study were: 1) to
define ecological baseline conditions at the sites; 2) to compare
the sites with surrounding areas; and 3) to define potential
pProject impacts. The proximity of coastal wetlands, endangered

species habitat, and wildlife areas were of special concern.

Information was obtained by reviewing literature, contacting and
visiting state agencies, walking each site, and driving through
surrounding areas. The type of information sought for each site
included: 1) species present (including migratory species),

2) habitat types, 3) vegetation community types and percent
coverage of each, 4) endangered species likely to be on or near
the site, and exact location of their habitat in relation to each
site; 5) economically valuable species found on or near the site,
6) location of nearest wildlife and public hunting areas, and

7) description of surrounding areas in relation to each site.
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gtandard references as well as locally-performed studies were
consulted (these are cited in the text). The Delaware Department
of Natural Resources and Environmental Control (DNREC) was
contacted by telephone and letter; the Division of Environmental
Control supplied information on water quality and wetlands. The
Division of Fish and Wildlife supplied information on fisheries,
hunting, and wildlife areas, and endangered species, particularly
bald eagles. A local expert was consulted for information on the

shortnose sturgeon.

The DNREC's wetlands maps were consulted, and checked against

information obtained during the site visits. Vegetation mapping
was accomplished by using a combination of USGS topographic maps,
recent (1981) aerial photographs, and information obtained during

the site visits.

The following information on endangered and threatened species

applies to all sites evaluated, and is presented here.

Information was sought regarding the presence of Federal or
state-designated endangered or threatened species. The type of
information sought included: (1) Which endangered or threatened
species, if any, presently have ranges that include any of the
sites?; (2) Which endangered or threatened species have
historically occurred on or near the sites?; (3) Which of these
species have recently been seen on or near any of the sites?; and
(4) What use have endangered or threatened species made (or are

making) of the sites for nesting, feeding, and migration?

Initially, the 1980 official Federal list of endangered and
threatened species published by the U.S. Department of the
Interior (USDI, 1980) was consulted to determine which of the
listed species are protected in Delaware. Another USDI
publication, the "Endangered Species Technical Bulletin" (1978)

was reviewed for information on raptor (birds of prey)
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distribution. Literature supplied by the State of Delaware
concerning endangered species also was reviewed. In addition,
requests were made to the following offices (either by telephone
or letter) for information on endangered and threatened species of

Delaware:

1. U.S. Fish and Wildlife Office for Region 5 - Endangered

Species Specialist;

2. Delaware Department of Natural Resources and Environmental
Control, Division of Fish and Wildlife - Endangered Species

Coordinator; and

3. U.S. Fish and Wildlife Bald Eagle Recovery Plan Leader for

the Delmarva Region.

Also, the National Wildlife Federation's Raptor Information Center
was contacted and asked for information from their annual winter
raptor survey. This survey includes information on eagle

sightings in New Castle County, Delaware.
Information obtained that is applicable to the entire study area
is summarized here. Site-specific information is presented in the

following sections of this report.

The State of Delaware recognizes the Federal list of endangered

species. The state has no additional list of its own. Of the

endangered and threatened species listed by USDI (1980) for the
United States, three occur in Delaware. The bald eagle

(Haliaeetus leucocephalus) is listed as endangered in the

"conterminus" U.S. (except that it is designated as threatened in
five mid-western and western states). The American peregrine

falcon (Falco peregrinus anatum) is endangered throughout the U.S.

The shortnose sturgeon (Acipenser brevirostrum) is endangered

along the entire Atlantic coast. These three species have ranges
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that cover major portions of the State of Delaware and which could
include all or some of the proposed sites (personal communication,
Mr. H. Lloyd Alexander, Jr., Endangered Species Coordinator).

Critical habitat, as defined by the Endangered Species Act of

1973, has not been designated for these species (personal

communication, Mr. Paul Nickerson, Endangered Species Specialist,

USDIL, 1980).

"No formal studies are available on the historical use of the

proposed sites by endangered species," (personal communication,

Mr. H. Lloyd Alexander, Jr.). However, at least four pairs of
eagles were known to nest in New Castle County before the early
1960's (Abbott, 1978). By 1977, no eagle nesting activity
occurred in the County. Both bald eagles and peregrine falcons

are found in the study area during migration and occasionally at

other times. "It is possible" that both '"could occasionally be
sighted in migration at any of the proposed sites" (personal

communication, Mr. H. Lloyd Alexander, Jr.).

The shortnose sturgeon historically has been taken from the
Delaware River in small numbers by commercial fishermen. The
species has been found as far upstream as Trenton, New Jersey
(Tyrawski, 1979). Two specimens were taken between Bordentown and
Trenton in 1971. Within the past two years, two specimens were
found at the intake system of the Salem Nuclear Generating Station

(personal communication with Mr. H. Lloyd Alexander, Jr.).

Although little is known of the spawning habits and early life
history of shortnose sturgeon, they are probably similar to those
of the more common Atlantic sturgeon. Adults are migratory,
remaining at sea for part of the time, and returning to the parent
stream in April to June to spawn. Spawning occurs ''in the middle
reaches of large tidal rivers...'" (Scott and Crossman, 1973). It
is unlikely that sturgeon would travel far upstream in small

tributary streams.
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3.3.2

3.3.2.1

Land Use
Future Land Use

The New Castle County Department of Planning, prepared nine
District Studies which refined the County's General Comprehensive
Development Plan and provided a detailed analysis of land use
recommend;tions, while at the same time serving to update the
County's overall Plan. These Planning District Plans, which
recommended development in 1985, were used for future land use

discussions for the Road 412 and Roberts Farm sites.

The City of Wilmington's Report and Recommendations on Cherry
Island and adjacent areas, a supplement to the City's
Comprehensive Development Plans, was used as the basis for
discussions of land development recommendations for the Cherry

Island site.

The New Castle County Department of Planning is presently in the
process of revising the County's Comprehensive Plan. Preliminary
recommendations for the Road 412, Roberts Farm and Cherry Island

sites are described as appropriate, in the subsequent sections.

The County's and City's plans do not address the need nor the

location of 