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Statement of Facts

The Nuclear Waste Conference Confidence Rulemaking procedure was initiated
by the Commission in response to the decision of the United States Court of

Appeals in State of Minnesota v. NRC and is an outgrowth of previous related pro-

credings conducted by the Commission. The United States Court of Appeals for
the District of Columbia remanded two licensing actions on May 23, 1979 to the
Commission to consider whether an off-site storage solution for nuclear wastes
will be available by the expiration dates of the operating licenses of Praire
Island and Vermont Yankee nuclear power plants. Thus, the Commission issued its
notice of generic rulenaking on October 25, 1979 that commenced this proceeding.
Subsequent to this notic», the State of Delaware petitioned thie NRC on Novem=-
ber 26, 1979 for full participation status in the proceeding and was'gran:ed such
status on February 1, 1980 as part of the First Prehearing Conference Order.
The Hearing Office has issued two rulings that establish the following
boundaries--
The handling of high-level nuclear wasfes, disposal and storage
of spent nuclear fuel taking directly from commercial power
reactors shall be considered to be a representative case for
the proceeding.
2. This proceeding shall be concerned onlv with high level waste,
and that issues of low 'evel waste, ureaium mill tailings and
the safety of transpor.ation of waste materials are not within
its scope.
President Carter in a February 12, 1980 Mess .ge to Congress reiterated the role
of the Department of Energy as the lead agency for the management and disposal
of radicactive wastes. Furthermore, the Administration has proposed to Congress
a bill that gives DOE the authority to enter into contracts with NRC licenses to

accept commercial spent fuel for storage and disposal at federally operated

facilizies.



DOE submitted its statemr~t 20 the Hearing Officer on April 15, 1980 which
contained its position on waste management as stated below:

1. "Spent nuclear fuel from licensed facilities ultimately can
be disposed of safely off-site.

2. Disposal facilities will be in operation between 1997 and 200 ",
‘and the initial increment of off-site storage facilities can oe
in operation by 1983,

3. Spent nuclear fuel irom licensed facilities can be stored safely
either on-site or off-site until disposed of ultimately.”

In essence, this required that DOE and NRC must direct attention to the following
categories of nuclear waste storage facilities, each of which are unique:
0 Temporary reactor on-site storage facilities which includes en-
largement of existing storage pools and/or the possible instal-
lation of additional new on-site storage capacity.
o Interim off-site or "z ay from reactor site" (AFR'S).

o Permanent disposal of high level nuclear wastes.

statement of Position

Delaware Policy Development

. In recognition that this procreding involves very fundamental issues in the
nuclear power generating indﬁstry. deliberate steps were taken to elicit a broad
iange of Delawarean viewpoints on the subject. Specifically, the Governor desig-
nated the Department of Natural Resources and Envirommental Comtrol as the lead
agency to catalyze the development of a Delaware Policy on Nuclear Waste that is
responsive to the referenced proceeding. This resulted in the appointment of
Dr. Harry W. Otto, Manager of Technical Services for the Division of Eavironmental
Control, as coordinator to accomplish the task assigned the Department.

In order to facilitate points of contacts withia various State agencies
having long-term interests in the nuclear waste management arena, a Committee of
Agency Represeatatives was organized to obtain input for the policy development.
The following agencies participated actively:

* 7" Environmental Control Division (Chairmag)
Beergency Planning and Operations Division
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Authority on Radiaéiou Protection

Delaware Geological Survey

Public Health Division

Management, Budget and Planning Office
In addition, the Advisory Council on Eaviromnmental Control agreed to coordinate
a series of two Town Meetings on the subject to obtain viewpoints from the public.
The meeting dates were advertised in advance in several newspapers in the Legal
Advot:iscmcn:ns;c:ious. and some newspaper articles also appeared immediacely
prior to the meeting held in Dover on May 7, 1980 and subsequent to the meeting
held in Wilmington on.xay 14, 1980. A significant volume of mail was received
pertaining to an expression of feeling about the issues involved in the Nuclear
Waste Confidence Rulemaking Proceeding.

And finally, the Delaware Energy Facilities Siting Committee, a group conm~
sisting of State agency representatives established dy the Legislature reviewed

the policy statements presented to the Governor for his consideration.

Delawares Policy Statements

-
- — - - -

The following represents a series of policies responding to the Hearing
Officer with Delaware's position on June 9, 1980:

1. Gene-al Matters

-3 -t ——

o Delaware is opposed td the siting of interim "Away From Reactor
Site (AFR's)" storage facilities whether in Delaware or else-

wvhere.

o Dels /are is concermed about the licensing of new plants before
permane: disposal is available. - - sme o —

o Delaware sapports the establishment of Federally sponsored pro-
grams to foster research and development efforts that will lead
to reuse »f nuclear waste materials.

o0 Delaware supports the development on a priority basis of _solu-
tions to nuclear waste disposal problems involving waste already

generzcted. . = 1% pea



- Delavare supports the clarification of respounsibility for
high level ouclear waste storage when=—

) 18 An on-site storage facility license expires and/or
a reactor is permamently shut down.

2, |Mergers, bankruptcy or other business cycle modifi-
cations preclude continuance of operation.

2. . Reactor Site Storage

Most oo-site high level nuclear waste is stored in pools. Originally most
reactor-sits storage pools were installed with a design capacity of about 7-8
years under the assumption that permanent disposal and/or recycle procedures for
spent fuel rods would be available. Since nuclear power generation plants are
licensed for 30 vears and existing on—site storage capacity will soom be reached,
plants are in the process of requesting NRC approval to increase pool storage
capacities to about 17-20 years with the anticipatiom again that petmanént solu~-
tions will be available.

o Delaware has consistently been concerned regarding expanded

storage facilities unless permanent disposal will be available

at the time the expanded capacity is filled.

o Deslaware insists that adequate environmental safeguards be
provided in commectiom with on~site storage facilities.

o Delaware questions the adequacy of on-site pool storage
structural materials to withstand storage pericds that
are double that of design and may involve even grzater
storage times if permanent disposal is not available by
the year 2006.

3. -Awav From Reactor Site Storage (AFR's)

Since permanent disposal of high level wastes has not Leen resolved and
axisting nouclear power plants are facing shutdown due to lack of sufficient space
-~for on—-site storage of spent fuel, temporary storage facilities away from reactor
wites have been considered. Four comcepts are being envisioned:

© ~Canyon-type storage which would put spent~fuel filled casks
in caves.

- Taisson—-type fuel storage which involves near-sur face lined
holes in the ground.



9 bool storage similar to that employed presently at reactor
sites.

O Concrete silo storage wherein fuel casks are stored above
ground.

Several uncertainties arise in considering ARF's: The development of site
Yec:ioh criteria, definition of State involvement in the selection/decision
r.zing of si:eg, definition of cost/operational responsibilicy (DOE assumes AFR

:t will be borne by the Federal government (1) while Presi- aat Carter's
‘:inistrative policy dictates that AFR cost will be assumed by the power iandus-
ti. (2), vulnerability of AFR's as targets (military, sabacage, civil dis-
or ers and disasters), and the undefined timetable of availability are but a few
©) the grey areas. Spent fuel transfers and an additional tr2asportation steps
he( aen the rc;c:;r and AFR site are sdded negative considerz iomns.
O Delaware coes not support the comcept of AFR's becauss of the safety
problems of transportacion, additionmal handling and tae likelihood
that interim facilities would not be as well designed as permanent

ones.

b Cermanent Disposal

The DOE proposes deep earth storage as the only available permanent disposal
foi '.lah level nuclear waste. Timetable estimates by DOE and NRC indicate that
syc. tacilities might be available as soom as 1995 (3). DOE has prepared
env’ onmental impact statements (EIS) for nuclear waste management facilities
at  » Hanford, Savannah River and Idaho sites. In addition, DOE is being
pr¢ .«d for Oak Ridge.

« Federal policy with respect to geologic storage should rscognize
that=-

a. All important geologic and hydrologic factors pertinent
to the selection of a nuclear waste disposal site are
discussed in the statements.

B, The fundamental criteria for a pr pective nuclear waste
disposal site should be that the geoclogic structure be
sufficiently simple tnat it be capable of beir ; thoroughly
understood. :



e¢. Delaware does not cor sider the disposal of nuclear waste
in geologic repositories to be a permanent solution to
the problem, based on present technologic information
contained in the DOE position.

d. The process of the actual selection of a site should be
established; for axample, the method of selection of the
scientists to evalute geologic and hydrologic aspects of
the proposed site.

e. The role of the states in the site selection process
should be defined.

€. Criteria for disposal site should iaclude location in
areas having minimum population density, minimum ground-
water and maximum geological stability.

g. Available information on Delaware geology is as indicated
in Attachment A.

Site Availability

o

Delaware supports the concept that disposal sites must be Federally
sponsored for surveillance in perpetuity.

A Federal health agency must monitor exposure effects on a long=term
basis, including the genetic and sematic effects of radiatiom on
several generations.

Licenses must require commercial operators to assume the cost of
decommi ssioning and the storage of spent fuel elements even after
the decommissioning to avoid the payment of costs by the public
rather than the owners of the facility.

High level radicactive waste can be safely disposed of if continuous
monitoring of such sites is maintained for at leat 600 years; such
monitoring and reassessment of monitoring requirements 600 years
after disposal shall be the responsibility of the Federal government.
FPederal surveillance must include resources and a nlan to prevent
exposure of people if movement of radionuclides off-site is de=
tected, and indeed prevent future human activities which would
initiate waste releases from disposal sites.

On-site storage of spent fuel elements for no more than thirteen
years will minimize the population affected and reduce the probabil~-
ities of accidental releases of waste radionuclides to the anviron-
ment prior to disposal of spent fuel elements. Some transfers to
available pools may be necessary.

At least one disposal site must become operative in the 1980's.
Such a goal will require maximum Federal priority. Achievement
will preclude the additional risks of Away From Reactor Storage
gsites and minimize the number of sites which require continuous
care, minimize the transportation problems and risks of transfer

from originating source to storage site (AFS) and again to a
disposal site,

.6-



o A system to move spent fuel elements stuved at reactor sites directly
into permanent storage has the following health protective advantages:

a. Opportunities for accidental releases of high level waste
products is minimized.

b. Prevention of proliferation of away from reactor storage
' pools located along major tramsportation routes which,

even in sparsely populated areas, would increase risk to
pecple and increase probability of environmental defile-

ment at multiple sites.

o Federal surveillance of spent fuel reactor sites where licenses CO
operate have expired is maadatory. 11 future licenses should ia-
clude financial responsidbility for decommissioning, necessary on=
site storage of spent fuel, and safe framsporc of speant fuel.to a
disposal site.

o Delaware expresses the concerm that generation of nuclear wastes is
continuing without assurance of fulfillment of federal responsibility
for designation of permanent storage.
Summar+y
Delavare feels keenly the imminent need Zor determination of a safe permanent
disposal or recycling techaique and location. Establishment of interim away from

reactor siios should be avoided because of safety considerations in transport and

hanudling and because of the danger of regarding that as a substitute for permanent

e L ezt

Deputy Attorney General
Tatnall Building

P. 0. Box 1401

Dover, Delaware 19901

facilities.

Dated: July 3, 1980
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About
the
DELAWARE GEOLOGICAL SURVEY

The program of the Delaware Geological Survey,
(DGS) includes research, exploration, and service in
accordance with the statute founding the unit in 1951.
The charges specified provide the framework for the
acuvities of the DGS: systematic invesugation of the
geology of Delaware; exploration and research
pertaining to the water, mineral, and other earth
resources of the State; preparation of reports and maps
presenting its findings; and provision of factual
geologic information and advice to the oificials and
ciuzens of the State of Delaware.

The DGS is organized, by statute, as a unit of the
University of Delaware receiving specific
appropriations from the General Assemblv to
accomplish its charges. This partnership assures access
to essenti»] facilities, efficiency of operauons, and
responsiveness to the needs of the State.

The DGS represents Delaware to several counterpart
federal agencies. including the U. S. Bureau of Mines.
The State Geologist and other members of the DGS
serve on many federal, regional, and State committees,
boards, and commissions to ensure ¢ )ordination and
the availability of geologic information.

The titles of the publications listed in this catalogue
will convey the variety of significant topics that have
been addressed bv the research efforrs of the DGS
during the past 30 vears. The DGS also maintains
master files >{ well records and geonhysical logs, a
Sample Library, and other data banks that may be
censulted by contacung the staff.



HOW TO ORDER PUBLICATIONS

Publications of the Delaware Geological Survey may
be obtained by writing:

Publications

Delaware Geological Smivey
University of Delaware
Newark, DE 19711

Reports prepared for publication by cooperating
agencies may be obtained mostreadily rom the issuing
agency.

Inquiries concerning reprints of technical articles
published in scientific jouwrnals should be addiessed to
individual aunthors.

It is requested that any publication that is no longer
uselul 1o the recipient be retuined 1o the Delawme
Geologicai Survey.

OUT OF PRINT REFPORTS

Out-ol-prinmt publications are indicated by an asterisk
(*) and are available only on microlische upon specilic
request. However, these items may be consulted at
many libraries or at the Survey olflices.

HOW TO ORDER TOPOGRAPHIC MAPS
'

Topographic maps of Delaware are prepared by the
11.S. Geological Survey. Those interested in obtaining
topographic maps may do so by requesting an Index 1o
Topographic Maps of Delaware and a Map Order
Form, which includes a list of maps and prices, by
writing:

Eastern Region-Map Distribution
11.S. Geological Survey

1200 South Eads Street
Arlington, VA 22202

ANNUAL REPORITS

*Anmal Report of the Debawane Geologoal Survey fon the Faseal
Year, 1966 RO Jordan, 20 p
* Annal Report of the Debawane Geologeal Suvey for the Fase ol
Year, 1967 1. F Picken, 15 p
*Annual Report of the Delnwvine Corological Survey Tor the Fiseal
Year, 1968 K. D). Woodeall, 1 p
*Annal Report of the Delaware Geologioal Survey for the Fiseal
Year, 1969 R R Jordan, 18 p
*Annual Report of the Delaware Geological Smvey for the Fiseal
Yeas, 1970 ) €. Miller, 19 p
* Annal Report of the Delaware Geological Smvey for the Fiseal
Year, 1970 RO Jordian, 10 p
Annual Report of the Debaware Geological Sunvey for the Fiseal
Yem, 1972 RR Jovdan, 12 p
Annnal Report of the Debawane Geologioal Survey for the Fiscal
Year, 1973 R R Jordan, 13 p
Annual Report of the Debaware Geological Survey for the Fiseal
Year, 1974 RR. Jordan, 15 p
Annual Report of the Delawane Geological Strvey for the Fiseal
Year, 1975 ROR. Jordan, 17 p
Annual Report of the Delaware Geological Smvey for the Fiscal
Year, 1976: RO R Jordkan, 17 p

*Anmual Report of the Delaware Geological Smvey for the Fiscal
Yo, 1977: RO R Jordan, 15 p

BULLETINS

No. | Corownd - Water Problems in Thighway Constroction
and Maimtenance: W 0 Rasmussen andd 1 B
Thaigler, 1953, 21p.

No. 2*  Geology and Ground- Water Resomrees of the Newank

Area, Delaware: |1 oo and WO Rasmussen,
1951, 133 p.
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Marine Upper Cretaceons Formations ol the Chesa
peake and Delaware Canal: | ] Groot, D M. Organist,
and 11, G. Richards, 1951, 64 p.

Prcliminary Report on the Geology and Ground
~Water Resources of Delaware: | W Marnime and W C
Rasmussen, 1955, 336 p.

Sedimentary Petrology of the Cretaccous Sediments of
Northern Delaware in Relation 10 Paleogeographic
Problems: . ). Groot, 1955, 157 p. wPplates.

The Water Resowrces of Northern Debaware: W €
Rasmussen, J. J. Groot, R. O R Martin, £ F
McCarren, V. C. Belin, and others, 1956, 223 p.ow
plates.

Engineering  Materials of  Northern New  Castle
County: R. F. Ward and | J. Groot, 1957, 103 p. w/
plates.

Water Resources ol Sussex Count, Delaware — A
progiess Report: W. €. Rasmussen, ™. A Wilkens,
and R. M. Beall, 1960, 228 p.

Statigraphy of the Sedimentary Rocks in Delaware:
R.R. Jordan, 1962, 51 p.

Salinity of the Delaware Fstuary: B Cohen and LT,
McCanthy, Jr., 1963, 47 p.

Ground-Water Resomrces of Southern New Castle
County, Delaware: . R Rima, O ] Coskery, and P,
W. Anderson, 1964, 51 p.

Columbia (Pleistocene) Sediments of Delaware: R.R
Jorvdan, 1964, 69 p.

Geology, Hydiology and Geophysics of Columbia
Sediments in the Middlctown-Odessa Area, Delaware:
N. Spoljaric and K. D. Woodiull, 1970, 156 p

Iydrology of tie Columbia (Pleistocene) Deposits of
Delaware: An Appraisal of a Regional Waer-Table
Aquiler: R, L Johmston, 1973, 78 p.

Dignal Model of the Unconfined Aquiler in Cenual
and Sowtheastern Delaware: R Johmston, 1977, 47

P

No

Nl'

Nl’

GCEOLOCIC MAP SERIES

| Coology of the Cheseapeabe and Debswone Canal
Avea: T Prcken, 1970 Scale 121,000

pd Coooloey of the Middetown Odesar Aveas, Debvwne:
FoF Piucken and N Spolpac, 1971 Scale 121000

1 Geology of the Newank Avea, Delawine: K D
Woodiadl and A M Thompeon, 1972 (issaed 197%)
Scale 124,000

| Ceology of the Wilmmgton Area, Debawane K D
Woodiaff and A M Thompson, 1975 Scale 121000

» Ceology ol the Smyrma Chayton Avea, Delawone 1}
Prckert amd RN Benson, 1977 Seale 121800

HYDROLOCIK. MAP SERIES

1 Geohydiology of the Dover Area, Delawme: K D
Woodrull, 1972 Scale 1:21,000

2 Geohydiology of the Newark Area, Delaware, Sheet 1,

Basic Geology (1978); Sheet 2, Flydiologic Data (1979)
K. D. Woodialf. Scale 124,000

REPFORTS OF INVESTICATIONS

1* 0 Salinity of the Debawane Estiany: B Cobien, 1957 K5 p

2% Hhigh-Capacity Test Well Developed at the Dover An
Force Base: WO Rasmassen, | ) Groot, and A )
Depman, 1958, %6 p

1% Wells Tor the Observation of Chlonude and Woates
Foevels in Aquifers than Cross the Chesapreake aned
Debawane Canal W O Rasmussen, | ] Groo and N
I Beamer, 1958, 22

1" Possibilities for the Stonaee of Notoeal Gas in Dela
wine: |Ko Adims and R R Jordim, 1961, 9 p
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No.

No.

2.

.‘.

9.

10

.

OPEN FILE REPORTS

A Preliminary Repoit on Nitrate Contamination of
Shallow Ground Waters in Delaware: | € Miller,
1971, 7 p.

Preliminary Report on Seismic Fvents Tn Notthern
Delaware: R, R, Jordan, T. E. Picken, andd K. D
Woodiull, 1972, 15 p.

Preliminary Report on the Earthquake of Febimary 28,
1973: K. D. Woodtall, B R Jordan, and T F. Pickets,
1973, 16 p.

Papers Piesented by Stalf Members of the Delaware
Geological Survey at the Baltimore Mecting of the
Nottheastern Section of the Geological Society ol
America, March 1974: Compiled by 1. E. Pickett, May,
1974, 21 p.

Removal of Metallic Contaminants from Industrial
Wastes by the Use of Greensands - A Preliminary
Report: N. Spoljaric and W. A. Grawlord, 1975, 13 p.

Geologic Cross-Sections, Cenoroic Sediments of the
Delmarva Peninsula and Adjacent Area: N Spoljaric,
1975, 1 p. plus map.

Review of the Subsuface Geology and Resource
Potential of Southern Delaware: R.N. Benson, 1976, 23
P

Guidebook: Columbia Deposits of Delaware: R R
Jordan and J. . Talley, 1976, 19 p.

Geologic Field Trips in Delaware: R. N. Benson, W_F.
Hahn, R R Jordan, T. E. Pickett, J 11 Talley, A M.
Thompson and K. D. Woodrull, 1977, 46 p.

Preliminary Results of Seismic and Magnetic Surveys
olf Delaware’s Coast: K. D. Woodrall, 1977, 19 p.

Elfects of Earthquakes and Earth Tides on Wates
Levels in Selected Wells in the Piedmont of Delaware:
J. 1L ‘Talley, 1980, 1) p.

Landsat View ol Delaware, Geologic Interpretation: N.
Spoljaric, 1979, 1 p.

SPECIAL FPUBLICATIONS

The Sty of Your State Geological Smvey’s SEARCHT TOR
WAITER 12 p

*Long Range Ptan for Water Resowces Investigations  in
Delaware, 1961, 29 p

Summary of Water Conditions in Delawme KD Woodinlf and
J U Palley (Bssocd momthly from Nos 1966 through Sep 1978
hi-monthly lom O 1971, 41 p

*Generalized Geologic Map of Debaware: N Spoljanie and R R
Jordan, 1966, Scale approx. 1:300,000

*Ceology and Farth Resowmces of Delaware (with geologie map):
I F Pickenn, 1968 (booklet published in cooperation with
Delaware State Development Depantment)

Conelation Chart of the Coastal Plain Units in New  Jeisey,
Delaware, and Maryland: T E. Picken, 1972, 2 p

Selected Fossil Collecting ocations in Debavware and Mincrals in
Delaware: T F. Picken, 1975, 2 p

James € Booth and the Fast Delawme Geological Smvey: A
Facsimile of 1841 Memoir by James Booth 1T F Picken, Projea
Director, 1976, 188 p

Generalized Geologic Map of Delaware (revised) 1 F Picken,
1976, Scale approx. 1:576.000.

WATER LEVEL REFVFORTS

Noo  1* Water Levels and Antesian ressines in Debawmne -
1952 1L W Manine, 1951, 11 p

No. 2% Water Levels and Antesian Pressimes in Delawme
1953 D 1L Boggess and O ] Coskery, 1951, 10 p

No. 3% Water Levels and Avtesian Pressanes in Delawme -
19%4: D 1L Boggess and O ] Coskery, 1955, 10 p.

Noo 4% Warer Levels and Antesian Pressines in Delawane
19%% O ) Coskery, 1969 p
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*Water Resomrees Evaluation Map of Delaware: Del Geol Suivey
Stall, 1964 (Prepaved for the Del Seate Planning Olfice). Seale
1:10.560.

* The Natmal Resowrces of Delaware (Pablished by the Del Seae
Soil and Water Conservation Conunission), 1966

*Ceology Section, The Availability of Ground Water from the
Potomac Formation in the Chesapeake and Delaware Canal
Area, Delaware: Water Resonnces Center, University of
Detaware. ). | Groot, PR Jordan, T E Pickent, N Spoljatic,
and K. D. Woodiull, 1967, p. 627

*Geology Section, Natural Physical Characteristics, New Castle
Coumty, Delaware: New Castle County Regional Planning
Commission. N. Spoljaric and R. R Jordan, 1967, p. 569

Geology Section, The Availability of Ground Water in Kemt
Couwnmty, Delaware with Special Reference 1o the Dover Area
Water Resources Center, University of Delaware. T.F Picken,
1268 (Supported by Del. Water and Air Resources
Commission), p. 7-32.

Geology Section, The Availability of Ground Water in Fastern

Sussex County, Delaware: Water Resourees Center, Hniversity

« ol Delaware. T E. Pickett, 1969 (Supported by Del. Water and
Air Resothrces Comimission), p. 7-33.

*Geology Section, Environmental Study of ihe Rehoboth, Indian
River and Assawoman Bays: T. . Pickew, 1969 (Published by
Del State Planning Olffice), p. 3-10.

Uraninm Mineral Ocourrences in Delaware: in Uraninm in the
Southem United States, T, E. Picketr, 1969 (Published by
Southem Interstate Nuclear Board, Atlamia, Ga)), p. 56,

Ceology Section, The Availability of Ground Water in Western
Sussex Connty, Delaware: Water Resources Center, University
ol Delaware. 1. E. Pickett, 1970 (Supported by Del. Water and
Air Resources Commission), p. 7-29.

Geology Section, The Availability of Ground Water in New
Castle County, Delaware: Water Resources Center, University
of Delaware. T. E. Pickett, 1971 (Supporied by Delaware
Department of  Natural  Resources  and  Environmmental
Control), p. 7-31.

*Helplul Hints for Fossil Collecting in Chesapeake and Delaware
Canal: (Published by Geology Section, US. Army Engineer
District Philadelphia), 1972, Foldou.

Hydhology, Geology and Minceral Resonrces of the Coastal Zone
of Delawme: Tech Rpr. Noo 3, September, 1976, Delawane
Coastal Zone Managemoent Progroane: TFE Picken, 1976, p 9
7

Mincrals in the Fconomy of Delawanre: State Mineal Profile No
16 1 A Sutton (VUSBM), 1 F Piucken (DGS) R R Jondlan
(NGS), October, 1978 (Published by ULS Ruean of Mines), 12
'l

Fxploration for Petoleam in the Baltimore Canyon Frough
Delaware Coastal Management Program NEWS, RO N
Benson, v. 4, no. 6, and v. 5, no 1 19797 p.

Delaware: Its Rocks, Minerals, and Fossils: 1 C Windish and 1.
F. Pickent, 1980 (Published in cooperation with Delawme
Division of Economic Development), 18 p
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GEOLOGIC HISTORY OF DELAWARE

Severs Metamorpnism "as J0sCurad the exact age relationshios
af the rocks of tne Pisdmont. This regicnal metamorghism s 3
2roguct of crustal Loneavals whnich ouiit the Aggaachian Mountain
Systam. The major svents n the evolution Of these rocxs

accurred berween 300 ang 200 miilion vears ago.

A grest period of time, of which there i3 no recard in Delaware,
cassed oefors tne Jeposition of the Jidest sadiments of the
Coastal Plain, the Potomac Formation, during the latter cart of
Sarly Cretaceous time, apout 120 mullion vears ago. Strezms
transported clays with nterbecded sands from the Agosiacmans
which lay 10 he northwaest. This Srocsss continued into Late
Cretacecus time and 2uiit 3 wedge with 3 thickness of sout
4000 feet in soutnern Delaware. A smmil unconformity, or
oceriod of nongeposition, secarates tne Potomac from the over-
lying Magothy Formation. The white sands and ignitic Diack
sits of the Magothy farm 3 cistinctive marker ngicating the
FANSILION TTOM 1he Older eCIMENts 1O tNe ater Marine JepoNits.

The 88 "Ow #Ncroacned deeoly yOON the Fnd and remained
aver most of Delaware until ar ‘east Midgle Eocene tme: a
wguence of «ared marine @QiMmentary rocks was dJeposited
sssentially continucusly during this aterval. The oidest of
‘hese sediments ‘Orm :re Matawan Jroup, consisting of “he
Mercnantwilla, Englisntown ang Marsnaiitown Formations, None
af these oSersist 3s Jistinct entities far o tne subsurface,
and © 'he Martawan s rsiegated 0 ‘Ormational status at deptn,
33§ SNOwN 2n the Iross-section. Above the Matawan s tne
Vonmouth Formation, called t. Laurel at the surface. These
Cretaceous formations are exposed (0 the Chesageake and Qelaware

Canal ang are fossiliferous,

in the northern naif of :ne Caaware Coastal Plain the time
Douncary between the Cretaceous ang Tertary ca. 83 muilien
yeary ' OCated within the HArnerstown Formation. Fartner
outit, N the sudsurface, tne Jpoer dart of the Monmoutn
Formantion, the Cretaceous 'o Socene Rancocas Sroup. ang tne
Naniemoy Formaton (suosurface oniyi, jrage Nt 3 thex
slay-sit mass cailed the Pamunkay Formanon (Unit A). The
nterrelationsnios of these racxs A the subsurface may Se seen
an the cross-section. The subsurface 2iney Point Formation, a
Juartzglauconite sand, wnieh § the youngest of the Socene
4nits 5, N Dart, the ume squivaient of the Pamunkey ana
Naniemov Formations, ang 4, 0 Jart, younger. All of these
marine segiments are truncated 3y 3 mMaor unconformity. no
Jligocena degosits are oresent.

Curing the Miocsne, :he sea returned o cover the State,
ang cecosition of sadiment resumed. A sequence Of nree siits
MOarated Sy Two @and ntervais ‘orms most of the Chesacesxe
Group. Acditional sands and siits are acaed tOwarg the soutneast
~nere the Chesapeake 2Ttains 13 maximum thickness in Celaware
af over 1,000 ‘eet. 3anGs aithin the Chesapear® supply mMoor-
@ant amounts of water and are named ‘rom Cidest t0 youngest,
the Cheswold, Fregerics, Vanokin ing *ocomoke aquifers, No
segiments of oroven 2liocene age are <nown fram tne Coastal
Plgin and the Chesaoeaxe segiments are Sevelsd Dy ancther Maor

erosional unconformity.

Quring Pleistocens tme, the agvance ana retrest f :ne
continentsl jlaciers Ddrought agout srefound changes ~ ses
Ievel and in the streams wiich arained inte Dalaware. The Caiumoe
Formation, consisting mostly of coarse ang with jravel. w~as
geposited on the stream<cnannaied surface formea oy Ne
rruncated sages of tne Cretacecus anag Tartary Deds ang thus sa
sneet or rreguiar thickness covering muen af the Coastal Plain
Ouring 3 ‘ater periog of Nigner-t an-gresent sea 'evel. :ne a2
rAWOrked :Ness sONTINeNtdl 3JE00SIts N tNE OuLnern art 3f the
State ~here they mav S LSCivided N10 tMe Stavtonviile ymit
Omar ang 3esverdam ang orocaoly dtner) Sormarnigns (Jorcan
1974). =oiocene (Recent) ea avel “se Nas “yited N marsn
#illing adjacent 0 the oast. TOotal Maximum thicxness 3f 3
coastal Slain umits s apout 3.000 ‘eer ‘ar Fenwick Isianc)

According ¢ the U.S. 3ureau of Mines Minerais Yeartcox,
Oetaware oroguces over 1.3 miilion 20ilars wort™ f sand. jravel
NG Briek siav annually  Greensang (mormermown Fm Mas the
S0tential far use «n Wwaste water ragtment.



