DEPARTMENT OF THE ARMY
NORFOLK DISTRICT, CORPS OF ENGINEERS
FORT NORFOLK, 803 FRONT STREET
NORFOLK, VIRGINIA 23510-1096

CENAO-TS-RA (405-802) 30 March 2005

MEMORANDUM FOR Commander, HQUSACE, Attn: CEMP-NAD (Silver), 441 G Street,
N.W., Washington, D. C. 203147-1000

SUBJECT: Transfer of 27.5 acres known as the Camp Pendleton, National Guard Target Range,
Virginia Beach, Virginia

1. Per arequest from the Navy by way of a letter dated January 21, 2005, attached as Exhibit ‘A”, this
office is requesting approval to transfer 27.5 acres of land back to the Navy for acceptance and
accountability.

2. The Navy has indicated the parcel is needed as a buffer and for sensitive Navy Training.

3. This transfer is being made in accordance with ER 405-1-2, paragraph 11-92 as authorized under 10
U. S. C. 2571(a) and it is being made without reimbursement.

4. This parcel was originally acquired by the United States of America in fee for use by the Navy.

5. The transfer to the Army from the Navy of these 27.5 acres of unimproved land was made by way of
a letter and DD 1354, Transfer and Acceptance of Military Real Property form that was dated 15
November 1977, as shown in Exhibit “B”. In that transfer, an Aviation Easement and restrictive rights
were reserved to fly aircraft fifty feet above the parcel. The easement also prohibited erection or
construction above fifty feet from ground level; the right to prohibit schools, housing and other structures
to be used for human habitation; and the right to impose noise occasioned by ordnance explosions, firing
of weapons, movement of vehicles and low flying aircraft. The Navy also reserved the right to use the
site for training after coordination with the Norfolk District.

6. The site is unimproved with no utilities. The Navy has funded the Army’s Administrative Fee for this
transfer and paid for the environmental documentation.

7. Both the Army and the Navy have granted License Agreements that have continually allowed the
27.5 acre site to be used by the Virginia Army National Guard for training purposes. The current License
effective 15 November 1992, was written for 25 years as shown in Exhibit “C”.

8. The property has been used for Virginia Army National Guard Purposes since 1945 and is subject to
an existing License that the Navy has agreed to honor. The National Guard has also agreed to the
transfer, as noted in the attached letter identified as Exhibit “D”. The National Guard has requested that
the Navy grant them an easement for the use of Rifle Range Road. The Navy has stated they have control
over the land under Rifle Range Road and the National Guard will have ingress/egress rights as requested.
Exhibit “E”.

9. Both Army and Navy appraisers have agreed that the value of the 27.5 acre parcel is between
$415,000 and $550,000 as shown in Exhibit “F”. This value is under the Congressional Reporting
threshold of $750,000 as outlined in Title 10 USC 2662. At the time the property was transferred to the
Army, the value was indicated to be $27,600.00.



CENAO-TS-RA (405-802)
SUBJECT: Transfer of 27.5 acres known as the Camp Pendleton, National Guard Target Range,
Virginia Beach, Virginia

10. The property was nominated to be included on the National Historical Register in 2005, and
this nomination was coordinated with both the Navy and the Virginia Army National Guard.

11. A Record of Environmental Consideration (REC) and Preliminary Assessment Screening (PAS) have
been prepared and a copy is attached to the Report of Excess. It has been determined that “No
Significant Environmental Effects are anticipated due to this transfer”.

12. An Environmental Baseline Study (EBS) (ENCL 1) and Finding of Suitability to Transfer (FOST)
(ENCL 2) have been prepared and it has been determined that the transfer poses no current or future risk
to health or the environment. A copy of the FOST is attached for signature of the Deputy Assistant
Secretary of the Army (Environment, Safety and Occupational Health) as requested by the Navy.

13. The transfer will be effective as of the date the Letter of Transfer (ENCL 3) is signed by the
Secretary of the Navy. The Navy has requested an effective transfer date of no later than May 1, 2006.

14. Attached are a Letter of Transfer and a draft DD 1354 (ENCL 4) for the Camp Pendleton, National
Guard Target Range Site, Virginia Beach, Virginia. Please forward the Letter of Transfer for signature by
DASA (I&H) and have them forward the same to the Secretary of the Navy for acceptance. The fully
executed Letter of Transfer and this package should be returned to this office through normal channels for
signing of the 1354 and completion of the transfer to the Navy by the local Corps and Navy real property
offices.

15. It is the District’s recommendation that this transfer be approved and the Letter of Transfer be
forwarded to DASA (I&H) for signature.

16. The local Navy office has asked that they be notified when this package is ready to be forwarded
from HQUSACE to DASA so that their approval package can be released from their HQ to go to the
Secretary of the Navy for approval at the same time. Points of contact for the local Navy Office are
Sherri De Martino at (757) 322-4924 or Matt Kurtz at (757) 444-3346, ext. 341.

17. Should you have any questions, please contact David B. Parson at (757) 201-7736.

/@\,\

Encls DILLARD H"HORTON
Chief, Real Estate Branch



EXHIBITS

NAVY REQUEST LETTER
ARMY ACQUISITION LETTER AND DD 1354

NATIONAL GUARD LICENSE
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ENVIRONMENTAL BASELINE SURVEY
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“A” LEGAL DESCRIPTION
“B” PLAT
1.a. LOCATION MAP
1.b. PARCEL MAP

DETERMINATION APPROVING TRANSFER
REPORT OF EXCESS (ROE)
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DESCRIPTION

RECORD OF ENVIRONMENTAL CONSIDERATION (REC)
PRELIMINARY ASSESSMENT SCREENING (PAS)

EXHIBIT “A”
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EXHIBIT “C”
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Draft 1354 SHOWING THE TRANSFER OF 27.5 ACRES TO THE NAVY
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Colonel Prettyman-Beck

.5, army Corps of Engineers
803 Front Street

Norfolk, VA 23510-1096

Dedr Colone] Prettyman-Beck:

We appreciate the time you ang your stufr gave ys on Januaty §, 2005 to
discuss ouyr dredging fequirement g and Camp Pendleton’:eal estate concerns,
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Army and Navy sec iat invoIVQment/app:oval and Congressiona) reporting in
gacordance with Title 30 United Stare Code 2662,

For both of these pProjects, we propose to convene teams of experts to
identify the SQope of work and implementation Plans., Thank you tor being
availeble to assist ys, My point of contact is Mr, David §. Brown at (757)

322-2873 or émat): david.s.brown@nav mil,
—~——=-hrownénavy.mil

Sincerely,
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Commanding Officer
CAPT, CEC, U.s, Navy
BY direction of ¢he COmmgnder'
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This transfer of 27.5 acres of land is subject to the followiug provigions and

restrictionss

a. At such time as the property may be outleased, . out licensed, transferredff
reported excess, or otherwise disposed of or out permitted by the Department of !
sald authorized use or disposal will be subject to the following

the Army,
easement:

DESCRIPTION. OF- AVIGATION EASEMENT AND
RESTRICTIVE RIGHTS

An easement defined as the right to fly any aircraft,
over the property at an elevation above fifty feet; »
erection or construction of any facility extending above fifty feet from ground
level; the right to prohibit the erection of any school, housing or other _
structures to be used for human habitation and the right of imposition of noise’
occasioned by ordance explosions, firing of weapons, movement of vehicular
equipment and ‘low aircraft/helicopter over-flights. :

b. It is: understood and agreed that at such times as may be dictated by
its reﬁuirements, and as may be compatible with other uses of the property,
the Department of the Navy will be permitted to make occasional use of the
Providéd, however, such Navy use is fully. ;
coordinated with the District Engineer, Norfolk Distriét; U. S. Army Corps of" e A
Engineers or such persons or parties as may be désignated by the QistriptEngineérg

property for training purposes.

including helicopters,
the right to prohibit the

1. NEMARKS

INSTRUCTIONS .

This form has been designed and issued for use in connec-

oa with the transfer of military real property between the mili-
- ry departmerts and to or from other government agencies, It

tpersedes ENG Forms 290 and 2908 (formerly used by the -

smy and Air Force) and NAVDOCKS Form 2317 (formersly used
-y the Navy),

Existing instructions issued by the military departments

v!ative to the preparation of the three superseded forms are
‘plicable 10 this form to the extent that the various itemns and

columns on the superseded forms have hean reteined, Addi- -
tional instructions, as appropriate, will be promulgated by
the military departments in connection with any new items -
appearing hereon, '

With the issuance of thie DD form, it is not intended
that the departments shall revise and reprint manuals and
directives simply to show the number of this DD form.
Such action can be accomplished through the normal course -
of revision for other reasons, ‘

PLAT. 3, 21971(2

EXHIBIT “Bv



NARRATIVE DESCRIPTION OF 27.5 ACRES

BEGINNING at a point of intersection of the center line of
Virginia State Secondary Route No. 633, also known as Prosperity Road,
vith the center line of South Birdneck Road, formerly known as Beach
Road; thence, along the center line of South Birdneck Road S §7° 29' E
1169.32 feet, more or less, to a point, which said point forms the point .
of intersection of the boundary line between lands of the Commonweal th
of Virginia, known as Camp Pendleton, and lands of the United States of
~America under the cognizance of the Department of the Navy and identified
as the Camp Pendleton Family Housing Area; thence leaving the center line —
of South Birdneck Road and'proceeding northeasterly along said boundary
line N 49° 38' E 1249.72 feet; thence, N 29° 20' E 82.8 feet to a point
identified as the TRUE POINT OF BEGINNING; thence, the following ten (10)
courses and distances; N 29° 20' E 170.7 feet; N 26° 38' W 387.8 feet;
N 429 15' E 772.3 feet; N 47° 09' E 515.7 feet; S 26° 49' E 444.6 feet;
- 8 06° 10" w 231.0 feet; S 37° 34' E 445.6 feet; S 56° 02' E 205.8 feet;
S 15° 48" W 223.1 feet; § 85° 25'-y 1369.3 feet to the true point of be-
_ginning and containing some 27.5 acres of land, more or less, and being
as identified on Department of the Navy, NAVFAC Drawing No. 980411, dated
23 September 1963, last revised 12 March 1975, and entitled "Naval '
Amphibious Base, Norfolk, Virginia, Real Estate Summary Map, South
- 'Virginia Beach", as Target Range License to Commonwealth of Virginia
"NOy(R)-67708 - 1 January 1965, 27.5 acres. '

 EXHIBIT "
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B DACAG65-3-93-11
- DEPARTMENT OF THE ARMY .
LICENSE FOR NATIONAL GUARD PURPOSES

- Comimonwealth
The SECRETARY OF THE ARMY hereby grants to the Siaxrexo irginia ,

A%
hereinafter referred to as the licensee, a license for a period of %&T‘%( i‘&eeszzr?, commencing on
15 November 1992, and ending on 14 November 2017, :

but revocable at the will of the Secretary of the Army, to use and occupy for
Year-round training and support of the Virginia Army  National Guard, certain

land and improvements .compri.s'ing aportion of the military maneuvers area, known as the
TRAINING SITE CAMP PENDLETON

'MILITARY RESERVATION, Virginia Beach, Virginia | located substantially as shown

in red on Exhibit" A," attached hereto and made q part hereof, and more particularly
described as follows: - _

Shown on Exhibit "B" attached hereto and made a part hereof,

THIS LICENSE is granted subject to the following provisions and conditions:

: 1. That the use and occupancy herein authorized shall be without cost or expense to the
Regular Establishment of the Military Departments of the Department of Defense and shall

.be under the general supervision and subject 1o the approval of the Secretary of the Army or ' ‘
“his duly authorized-representative-and Subject-alseto-such-rules-and regulations ashemay.. ... ... .
Jrom time to time prescribe, : :

e emmeaias C e

2. That the licensee shall maintain and keep in good repdir and condition the premises
herein authorized to be used, and all costs of operations, maintenance, and restoration occa-
sioned by reason of the occupancy of the premises by the licensee shail be paid for from funds

available to the licensee, @ from funds other than those appropriated for the Regular Estab-
lishment of the said Departments. -

property arising out of or incident to the use or occupancy of the licensed propergybyifie
licensee, howsoever such injury or damage may be caused, and the licenses Shall indemnify and
save the Government harmless Jrom any qud all daims for apy-eet injury or damage, except-
ing claims for injury or damage algGhadfbntoititesorT e Government on the said property
which are being conducted exclyusl &#’* béntfit of the Governmen. Nothing contained
in this condition shall be construed be in derogation of the rights and remedies afforded
aggrieved parties by Eed?ral statute. [t is-understood that the obligations imposed on the

licensee s condition are limited o those not prohibited from being assumed by the laws of

tive of the Secretary of the Army, g prady 4;;4/0r supplying any usilisiesamd siher serv-
ices furnished by the Governmen I dieh Gvernmen-owned Jacilities for the use of the
licensee, including the Licenser*yPeoSateiind Hshdre of the cost of operation and maintenance -

=G 21 abdala

ENG FORM 1671 | | EXH’B'T “C‘



6. That no addition to or alteration or improvement of the premises shall be made with-
out prior written authorization from the Secretary of the Army or his duly authorized repre-
sentative. All additions, alterations, and improvements so authorized shall be maintained by
the licensee in good repair and condition. Permanent additions, alterations and improvements
(which shall be so designated by the Secretary of the Army or his duly authorized representa-
tive) shall, upon completion, become and remain the property of the Government.

7. That the facilities included in this license shall not be used for the quartering of per-
sonnel engagedin  Virginia Army  National Guard activities except when such personnel
are in the Federal service or participating in authorized training .

thereof, shall be made by-shedfily author-

ORY; Y (DF (1 represexsative designated by him) and
by a representative of the Adjutanidifarter] Sy rginia . wow .
A written report of said suryey-shatt e attached hereto as Exhibit "K' and become a part

hereof as ag-1fOriginally incorporated herein. A like survey and report shall be made

9. That this license may be relinquished by the licensee upon giving thirty (30) days’
notice in writing to the Secretary of the Army through his duly authorized representative.

10. That, on or before the expiration of this license or its relinquishment by the
licensee, the licensee shall vacate the premises, remove all property of the licensee therefrom
. ... (excluding those permanent additions, alterations, and improvements which under the provi-
~~ - sions-of Condition-6-hereof have become the property of the Government), and restore the . _
- premises 1o as good condition as that existing upon the date of commencement of the term of
this license, damages beyond the control of the licensee and due to fair wear and tear excepted. '
If, however, this license is revoked, the licensee shall vacate the premises, remove said property
X therefrom, and restore the premises as aforesaid within such time as the Secretary of the Army
may designate. In either event, if the licensee shall fail or neglect to remove said property and
So restore the premises, then at the option of the Secretary of the Army said property shall either
become the property of the Government without compensation therefor, or the Secretary of the
Army may cause the property to be removed and the premises to be so restored at the expense
of the licensee, and no claim for damages against the Government or its officers or agents shall
be created by or made on account of such removal and restoration.

N Should the Government revoke this license, the licensee shall have at least thirty (30)
days from date of written revocation to remove all property therefrom and restore premises.



11. That the licensee shall abide by all present and future environmental laws and regulations
with regards to their use of the premises and furthermore, the licensee shall comply with the
findings of Snvironmental Assessment Report dated May 6, 1992, prepared in conjunction with the
proposed use by: o S

: a. Implementation of erosion and sedimentation control measures to slow the
eutrophication process of Lake Christine, and the licensee shall ‘plant or maintain the existing
vegetation buffer to filter run-off before it reaches Lake Christine, prior to the start of any projects
comtemplated by the licensee's master plan, or any other projects contemplated during the term of
the license. ’

b. Implementation of other actions required to protect the environment, historical, and
 natural attributes of this property as directed by the said officer to remedy violations of statutes and
regulations (including regulations lawfully established by the said officer) by the licensee. The said
officer is hereinafter designated as the Commander, Norfolk District Corps of Engineers.

~ 12. That the licensee may mutually agree with the Department of Defense elements for the
temporary or intermittent use of the premises by such elements for joint or individual training :
purposes provided such uses do not interfere with National Guard use, and upon concurrence of the
Director, Army National Guard, National Guard Bureau.

13. That the licensee may, upon the concurrence of the Director, Army National Guard,
- National Guard Bureau, issue licenses to non-profit community service type activities under the
same conditions as permitted to Active service type activities by Army Installation Commanders
under existing Army regulations. :

- 14, That upon the termination of the National Guard mission, the Guard shall remain
responsible to protect and maintain the facility until transferred to, and acceptance by another
- -accountability officer is accomplished, or in accordance with applicable laws, rules, and regulations.

-~ .. 15, That the use of the property is permitted subject to the fc};ﬁowi-xxg awgauonand other .
restrictive rights reserved by the Department of the Navy in the property transfer. '

a. The right to fly any aircraft, including helicopters over the property at an elevation above
fifty feet; the right to prohibit the erection or construction of any facility extending above fifty feet
from ground level; the right to prohibit the erection of any school, housing, or other structures to be
used for human habitat, and the right of imposition of noise occasioned by ordnance explosions,

firing of weapons, movement of vehicular equipment and low aircraft/helicopter over-flights.

b. Itis understood and agreed that at such times as may be dictated by its requirements, and

... ..Mmay be compatible with other uses of the property, the Department of the Navy will be permitted to

make occasional use of the property for training purposes provided, however, such Navy use is
fully coordinated with the Commander, Norfolk District, Corps of Engineers, or such persons or
parties as may be designated by the Commander, S

16. That accountability for the propérty comprising the licensed facility is accepted by the
United States Property and Fiscal Officer for the Commonwealth of Virginia.

17. That the United States will not be responsible for damages to the property of the licensee,
except as permitted under 28 U.S.C. 2671, et seq. :

18. That for purposes of continuity, it is hereby agreeci that this license sﬁpérsedes
Department of the Army License No. DACA65-3-88-06. '



- Prior to execution of this license, Condition No. 10 was amended, Condition Nos. 11, 12,
13, 14, 15, 16, 17, and 18 were added, and Condition Nos. 4, 5, and 8 were deleted.

This transaction is not subject to Title 10, United States Code, Section 2662.

IN WITNESS WHEREOF, I have hereunto set my hand this /R day of
/ m f_ 1999, by authority of the Secretary of the Army.

B o1V 9.9/

ROBERT P. TURNER
Chief, Real Estate Division

The above license, including all the provisions and conditions thereof, is hereby accepted

this day of 19

COMMONWEALTH OF VIRGINIA
DEPARTMENT OF MILITARY AFFAIRS

BY: %%4/ be@

TITLE: The Adjuta_nt Genera]
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CORPS OF ENGINEERS, U. S. ARMY
NORTH ATLANTIC ODIVISION, NORFOLK DISTRICT
' NORFOLK, VIRGINIA

.. REAL ESTATE
DEPARTMENT ‘OF THE ARMY LICENSE
~ ISSUED TO
VIRGINIA ARMY  NATIONAL GUARD
FOR USE OF
TRAINING SITE-CAMP PENDLETON,VIRGINIA

z;.d—---e—- B —————4

DRAWN 8Y:

D.B.p. © |oare:

OwWg. NO.

DATE

ay

AEVISION

] CHKD BY:

11/3/92
NONE

SCALE:

SHEET |

N/A

OF

NAO FM 984-E

FYHIRIT “A”
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DACA65-3-93-11 -

VA Army National Guard
Training Site

Camp Pendleton, Virginia

DESCRIPTION

BEGINNING at a point of intersection of the center line of Virginia State
Secondary Route No. 633, also known as Prosperity Road, with the center line
of South Birdneck Road, formerly known as Beach Road; thence along the
center line of South Birdneck Road S 87° 29' E 1169.32 feet, more or less, to a
- point, which said point forms the point of intersection of the boundary line
between lands of the Commonwealth of Virginia, known as Camp Pendleton,
and lands of the United States of America under the cognizance of the
Department of the Navy and identified as the Camp Pendleton Family Housing
area; thence leaving the center line of South Birdneck Road and proceeding
northeasterly along said boundary line N 49° 38' E 1249,72 feet; thence,
N 29° 20' E 82.8 feet to a point identified as the True Point of Beginning;
- thence, the following ten (10) courses and distances; N 29° 20' E 170.7 feet;
- N 26° 38' W 387.8 feet; N 42° 15' E 772.3 feet; N 47° 09' E 515.7 feet; S 26°

“me - 49F-444.6 feet; S 06° 10' W 231.0 feet; S 37" 34' E 445.6 feet; S 56°.02" . .

.. E 205.8 feet; S 15 48' W 223.1 feet; S 85° 25' W 1369.3 feet to the true point
of beginning and containing some 27.5 acres of land, more or less, and being
identified as on Corps of Engineers, U.S. Amy, North- Atlantic Division,
Norfolk District, drawing for License Contract No. DACA65-3-93-11, dated
- 3 November 1993 and labeled Exhibit "A", o

EARE
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Recommend Approval: Recommend A'pprovalz

By: 7/

Direttor, Division of Engineering and
Buildings

APPROVED BY THE GOVERNOR:

_ Pursuant to §2.1-504.2 of the Code of Virginia (1950), as amended, as the official designee of
the Governor of Virginia, as authorized and designated by Executive Order 35 (91). dated May 30,
1991, I hereby approve the acquisition of the demised premises pursuant to this Lease Agreement and
the execution of this instrument for, on behalf of, and in the stead of the Governor of Virginia.

2NN

Secretary of Administration

S {872(qy
(Date_)_- |




1.

VaARNG

24 Feb 92

Date:
State: VA

RECORD OF ENVIRONMENTAL CONSIDERATION

Title:

Description of Proposed Action:

Department of Army License Contract No. DACA65-3-88-6, SMR

(Include ex1st1nq environmental setting)

Proposed action includes licensing 27.5 acres of unimproved land located at the
National Guard Target Range, Camp Pendleton, Virginia Beach, Virginia for year

round training and support of

3.

4.

the National Guard.

Anticipated Start Date and/or Duration of Proposed Action:
14 Nov 92 -~ 14 Nov 97 _ _

It has been determined that the action (chbose'one)

2. Is adequately covered in the existing EA X EIA EIS

entitled Environmental Assessment of Camp Pendleton, State Military

Reservation “

and dated March 1992

b. oQualifies for Categorical Exclusion L

Appendix A, AR 200-2.

€. 1Is exempt from NEPA requirements under the Provisions of (cite

superseding law).

SIGNED:
Lloyd Scott, coOL

Facilities Management Officer

DATE: L7 Fels 92

CONCURRENCE : & s S Wie.r PN Gom s

Eileen S. Williams
Env1ronmenta1 Spe01allst

PATE: _ 1 el 92

T

CONCURRENCE : '/ Alno~__

(Land/site owner/manager)

DATE /\aﬁ 22, 572 —
CONCURRENCE } ] m[ M&
(COmmander)
- Thaddeus Mendenhall, LTC
SMR Commander
2 Yl 92

DATE:
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1.0 EXECUTIVE SUMMARY

‘The current setting of the SMR, as well as the intended projects, the need for these
projects, and possible alternatives for these projects, are described in detail in this
report. A review of the meteorological conditions, air quality, geological resources and
wildlife in the area revealed that the proposed projects will not significantly affect these
resources. No rare, threatened or endangered species have been recorded from the

Several areas of wetlands were identified on SMR as part of a separate study. In
general, these areas are associated with Lake Christine or with several drainage swales
-along General Booth Boulevard. Few, if any, impacts to wetlands are expected with
implementation of the Master Plan.

The water quality of Lake Christine, which is already considered a culturally eutrophic
lake, may be affected by implementation of the Master Plan as the lake receives run-off
of nutrients and sediment from both the SMR and residential neighborhoods to the
north. Strict erosion and sedimentation measures should be implemented as part of the
master plan in order to slow the eutrophication process, and a vegetative buffer should
be established around the lake to further filter run-off before it reaches the lake,

A noise study conducted in 1987 identified that the SMR is within the Oceana Naval Air
Station (ONAS) Noise Zone II contour for a normally unacceptable noise level,
Therefore, operations at ONAS tend to minimize any adverse noise impacts due to
activities at SMR. In order to shield SMR neighbors from additional noise, both
seasonal and daily restrictions have been placed on range firing. In addition, plants

- should be placed along the northern fence lines to provide visual screening and noise
- reduction for that neighborhood. '

There is no evidence of active contamination on SMR, and therefore a risk assessment
- Was not performed. It is recommended that the debris from an abandoned dump site
located along General Booth Boulevard be removed from SMR property.



Based upon this review of the Master Plan and the environmental setting of SMR, it can
be concluded that these activities will not have a significant impact on the quality of the
- human environment. Therefore, it is recommended that a FINDING OF NO
SIGNIFICANT IMPACT is warranted, and an Environmental Impact Statement does not

need to be prepared.



i : -298-6400
Feb 25 05 11:17s Dept Mil Affair-VAFM 804-298-6540

DEPARTMENTS OF THE ARMY AND THE AIR FORCE
OFFICE OF THE ADJUTANT GENERAL OF VIRGINIA
JOINY FORCE HEADQUARTERS - VIRGINIA
BULOING 318, FORT PICKETY '
BLACKSTONE, VIRGINIA 23824-6316

REPLY TO
ATYTENTION OF

VAAG (405) | 25 Febrary 2005

MEMORANDUM FOR Department of the Army, Norfolk District, Corps of Engineers, ATTIN:
CENAO-RE-A (Mr. David Parson), Fort Norfolk, 803 Front Street, Norfolk, Virginia 23510-
1096

SUBJECT: Department of the Army Parcel (27.5 AC) at Camp Pendleton, VA

1. Reference Department of the Navy Letter, 21 JAN 2003, regarding Camp Pendleton real
estate concerns. (Fncl 1) ,

2. We have a 25-year DA license to use the 27.5 AC parcel which cxpires 14 NOV 2017. The
licensed area includes Ritie Range Road which is aur only means of ingress/egress to our Rifle
Raugg. (Encl 2)

3. We concur with the Navy’s initiative to transfer the land from the Army to the Navy,

However, we will need an casement from the Navy to ensure our continued use of Rifle Range
Rouad.

4. Oral or written communication regarding the above should be directed 0 LTC Gilbert
Hanzlik of my staff at the above address, Attn: VAFM PRN 160, telephone (804) 298-6401 or
DSN 438-6401, fax (804) 298-6400 or DSN 438-6400, e-mail gil.hanzlik@ va.ngb.army.mil,

Encls ' CLAUDE A. WILLIAMS
MG, VAARNG

The Adjutant General

EXHIBIT "D
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DEPARTMENT OF THE NAVY
ENGINEERAING

NAVAL va«u:uume:“7 COMMAND, MD-ATUANTIC
NORFOK. VA 000 Ph: 757-3224924
- Fx: 757-322-4059
N REALY REFER 70!
Camp Pendleton Land Transfer
RES-SD
March 23, 2006

ADVANCE COPY VIA FACSIMILE TRANSMISSION
Mr. Dillard Horton, Chief, Real Estate Branch
U.S, Army Corps of Engincets, Norfolk District

803 Front Street '
Norfolk, VA 23510-1096

' Dear Mr. Horton:

As you are aware, the Navy hopes to reacquire & 27.5-acre tract of land which was transferred to
the Departmeat of the Army in 1977. This property is located at Camp Pendleton adjacent to the
rifle range and is currently covered by Army License DACAG5-3-93-11, which allows the
Virginia National Guard (VNG) to conduct low-intensity training on the site. Please be advised
that, following the return of the property to Navy custody, the Commander, Navy Region, Mid-
Atlantic, has expressed a willingness to issue a license to cover VNG's continuing use of the site
and the use of Rifle Range Road for ingress/egress,

As requested by your office, we will seek Deputy Assistant Secretary of the Navy (Installations
and Facilities) approval of a license term extending until November 14, 2017, which is the
expiration date of the existing Army li \

If you have any questions, please coritact me at 757-444-3346 ext. 341 »or Sheri DeMartino,
Realty Specialist, at 757-322-4924. _ o _

Sincerely, _
MATTHEW D. KURTZ—"
Real Estate Contracting Officer

Real Estate Services o .
By direction of the Commanding Officer

EXHIBIT “E"

TOTAL P.B2



Camp Pendleton Transfer Info Page 1 of 2

a

Parson, David B NAO

From: Barnes, Wayne T NAO

Sent: Wednesday, March 08, 2006 7:23 AM
To: Parson, David B NAO

Subject: FW: Camp Pendleton Transfer Info

Attachments: Aerial Photo.doc; camp_p_survey.pdf

Dave,

| agree with Steven's approach.

From: White, Steven C CIV NAVFAC Lant [mailto:steven.c.white@navy.mil]
Sent: Tuesday, October 18, 2005 9:17 AM

To: Barnes, Wayne T NAO

Subject: Camp Pendleton Transfer Info

Wayne,
Attached is an aerial photo and survey of the 27.5 acres for your info.

<<Aerial Photo.doc>> <<camp_p_survey.pdf>>
The three biggest drawbacks to the property are these:

1. Preservation zoning: would apply to the property if sold; can't be developed and likelihood it would
be rezoned is low.

2. Poor access: property is essentially landlocked; does not extend to the ocean, per survey

3. Submerged land: about 20% of the property extends into the middle of Lake Christine; not all high
land

The highest and best use would likely be something similar to park use. I have four sales that Aubrey
Graham used in an appraisal of Navy land on Lake Rudee that the Navy was considering disposing of to
the City for a park (under special legislation). He correlated to $20,000 per acre. I think if we had the
27 acres appraised we would reach a similar conclusion. As a recap, I concluded that the value was
probably $15,000 - $20,000 per acre or $415,000 to $550,000. I don't think the value is near $750,000.

Let me know if you have any concerns with this.

Thanks for your help.
Steven

Steven C. White
Navy Staff Appraiser
Naval Facilities Engineering Command (NAVFAC), Atlantic

Real Estate Business Line

Phone: 757-322-4930 DSN: 262-4930
Fax: 757-322-4059
steven.c.white@navy.mil

EXHIBIT “F”

3/8/2006
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3.0

FINDING OF SUITABILITY TO TRANSFER PROPERTY
at CAMP PENDLETON, VIRGINIA
Jrom the UNITED STATES ARMY to the UNITED STATES NAVY

PURPOSE

The purpose of this Finding of Suitability to Transfer (FOST) is to document environmental
findings prior to transfer of custody and control of 27.5 acres from the United States Army
(Army) to the U.S. Navy (Navy). The property currently owned by the Army through the U.S.
Army Corps of Engineers, Norfolk District was formerly under Navy custody until 1977, when it
was transferred to the Army. Upon transfer back to the Navy, the property will be made part of
the Dam Neck Annex to Naval Air Station Oceana, to which it is adjacent and of which it was

once part.

COORDINATION

The above described proposed transfer has been coordinated with Federal, state and local
environmental resource agencies. The coordination memo, a list of agencies contacted and
responses received are provided as Enclosures 1 and 2 to this FOST. The addressee list was
developed with the assistance of Virginia Department of Environmental Quality’s office of

Environmental Impact Review. No objections to the proposed transfer were received.

DESCRIPTION OF PROPERTY, INTENDED REUSE AND ASSOCIATED RISK

3.1 Description. The property is located in southeastern Virginia within the City of Virginia
Beach on the Camp Pendleton State Military Reservation (CP SMR). It lies between 0.25 and
0.50 miles from Virginia Beach’s Atlantic Ocean coastline and its center is near 36° 48' 56" N.
Lat; 75° 58' 23" W. Long. The site is generally triangular in shape and bounded at the south by
Rifle Range Road and its other two sides extend into branches of Lake Christine. This 27.5-acre
property has been lightly used for the purpose of Virginia Army National Guard training.

The emergent component of the property is densely wooded, comprised of delineated
Jurisdictional Palustrine wetlands, and it has been used sporadically since 1908 for military
training. It has been little used since 1969. Weapons are not known to ever have been discharged
from or into this parcel. The CP SMR rifle range lies to the east of the property and is oriented
away from it, toward the ocean. No structures are currently located on the subject property and
there is no evidence of any from review of historical aerial photography (dating back to 1949),
USGS “Quad” sheets (dating back to 1948) and Army National Guard maps (dating back to

Camp Pendleton, Virginia - FOST . December 2005
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4.0

5.0

6.0

1933). Interviews of persons having long-term familiarity with the property and CP SMR support
this conclusion. Farming is the only known activity on this property before it was put to use for

military training purposes.

3.2 Intended Reuse. Transferring the land back to the Navy will not affect the ecological
character of the property. The Navy intends to maintain the property largely in its present state

and does not intend to significantly change its character or the nature or tempo of its use.

3.3 Associated Risk. The environmental risks of transferring this property to the Navy are
negligible. Of greater risk, because of demand value arising from its proximity to the ocean
would be transferring it to an entity that might seek to develop it for commercial, residential, or

recreational purposes.

ENVIRONMENTAL DOCUMENTATION

Receipt of property by the Navy from another Federal agency, when there is no anticipated or
proposed substantial change in land use, is categorically excluded from environmental impact
analysis under the National Environmental Policy Act (NEPA), per 32 C.FR. § 775.6 (H(27).
Such action is similarly excludable from NEPA analysis under Army Regulation 200-2, app. B,
sec. I (£)(3).

ENVIRONMENTAL BASELINE SURVEY FINDINGS

An Environmental Baseline Survey (EBS), completed in December 2005, found no evidence that
hazardous substances were stored on or disposed of on the property, or that petroleum
hydrocarbons were released on the property. There were no specific contamination issues and
there were no unusual environmental concerns raised during the preparation of the EBS that
would affect the proposed transfer.

ENVIRONMENTAL CONDITION OF PROPERTY

The Office of the Secretary of Defense, the Armed Services, and the U.S. Environmental
Protection Agency (USEPA) jointly developed envifonmental categories to describe the
environmental condition of Department of Defense property. Also mandated is the use of specific
color maps showing each of the seven environmental condition categories. The categories and

their corresponding map colors are as follows:

Category 1. (WHITE) — areas where no release or disposal of hazardous substances or
petroleum products has occurred (including no migration of these substances from
adjacent areas). The area might have been used to store hazardous substances or
petroleum products.

Camp Pendleton, Virginia - FOST T December 2005
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8.0

9.0

Category 2. (BLUE) — areas where only a release or disposal of petroleum products
and/or their derivatives has occurred (including migration of petroleum products from
adjacent areas).

Category 3. (LIGHT GREEN) — areas where a release, 'disposal, and/or migration of
hazardous substances has occurred, but at concentrations that do not require a removal or
remedial action.

Category 4. (DARK GREEN) — areas where a release, disposal, and/or migration of
hazardous substances has occurred and all remedial actions necessary to protect human
health and the environment have been taken.

Category 5. (YELLOW) — areas where a release, disposal, and/or migration of hazardous
substances has occurred and removal or remedial actions are under way, but all required
remedial actions have not yet taken place.

Category 6. (RED) — areas where a release, disposal, and/or migration of hazardous
substances has occurred, but required actions have not yet been implemented.

Category 7.(GRAY) — areas that are not evaluated or require additional evaluation.
After an analysis of all available data, the subject parcel was classified as Category 1. (WHITE).

HAZARDOUS SUBSTANCES NOTIFICATION

Under U.S. Code, Title 42, Chapter 116 — Emergency Planming and Community Right-To-Know,
Subchapter I — Emergency Planning and Notification, a hazardous substance notification is not
required. Beyond there being no known listed hazardous substances that exceed the threshold
planning quantity established for such substance, there is no evidence of any storage, release, or
disposal of hazardous or toxic wastes or pesticides having occurred on the property. This
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) priority list
is revised and published on a 2-year basis, with a ywrly informal review and revision. The list for
2005 is published at: http:/www.atsdr.cdc.gov/clisthtml. In consideration of the military uses in the
vicinity of the parcel, several substances were initially considered likely to be present and if found to
be present would have triggered the requirements of CERCLA Section 120¢h). These substances
include: radiological materials, polychlorinated biphenyls (PCB), asbestos containing materials
(ACM), lead-based paint (LBP), unexploded ordnance (UXO) and explosive waste. Because there
was no release, disposal, or any threshold storage of hazardous substances on the property, the
requirements of CERCLA Section 120(h) are not triggered by this transfer.

DEED RESTRICTIONS
The parcel proposed for transfer is not subject to covenants, conditions or deed restrictions.

FINDING OF SUITABILITY TO TRANSFER |
The proposal to transfer the above-described 27.5 acres from the Army to the Navy has been

Camp Pendleton, Virginia - FOST o ) December 2005



adequately assessed for environmental hazards and impacts. Transfer of this property poses no

current or future risk to human health or the environment. It is, therefore, suitable for transfer.

Date Raymond J. Fatz
Deputy Assistant Secretary of the Army
(Environment, Safety, and Occupational Health)

Enclosures:
1. Coordination memo to regulatory agencies
2. Regulator responses

Incorporated by reference:

Environmental Baseline Survey, U.S. Army Corps of Engineers Property,
Camp Pendleton, Virginia

Camp Pendleton, Virginia - FOST o . December 2005



Enclosure 1. REGULATOR CONTACT MEMO

From: Richard Muller [mailto:rm@marstel-day.com

Sent: Monday, November 28, 2005 7:42 PM '

To: 'karen mayne@fws.gov'; 'ethel.eaton@dhr.virginia.gov';
'renee.hypes@dcr.virginia.gov'; 'bwparolari@deq.virginia.gov';
'andrew. zadnik@dgif.virginia.qgov'; 'chellis@deq.virginia.gov';
wcouch@vbgov.com; dmwillis@deq.virginia.gov

Subject: Property Transfer at Camp Pendleton, VA

The U.S. Army proposes to transfer 27.5 acres at Camp Pendleton State
Military Reservation (CP SMR) that it owns through the U.S. Army Corps
of Engineers, Norfolk District (Army) to the U.S. Navy (Navy).
Department of Defense procedures require that regulatory agencies be
notified of its intent to sign a Finding of Suitability to Transfer
(FOST) and this message requests your opinions and concerns, if any,
regarding the transfer of property described below. Marstel-Day, LLC,
whom I represent, has been contracted by the Army to prepare the FOST
and the Environmental Baseline Survey (EBS) that supports it.

Background: The property was transferred to the Army from the Navy in
1977 and it will be reintegrated under Navy ownership with the Dam Neck
Annex to Naval Air Station Oceana, with which it is physically
contiguous. Transfer to the Navy will not effect any changes in use
from the present use of the property. Adjacent land south of the
property is owned by the Navy and all other lands surrounding the
property are part of Camp Pendleton, which is a Virginia Army National
Guard (VANG) training area and is owned by the State of Virginia.

Department of Defense regulations require that before the Federal
government can transfer property, the transferring agency must prepare
a FOST. 1In a case such as this, where no release or disposal of
hazardous substances or petroleum products has occurred, the
determination of suitability must be based on an EBS and the EBS must
be documented in the FOST. The EBS is currently in preliminary draft
form and under review by the Army and the Navy, but I will forward a
PDF of the document in its present state if you desire.

Site Specifics: The property is between 0.25 and 0.50 miles from
Virginia Beach’s Atlantic Ocean coastline and its center is near 36°
48' 56" N. Lat; 75° 58' 23" W. Long. The site is generally triangular
in shape and bounded along the south by Rifle Range Road and its other
two sides extend into branches of Lake Christine. The attached map is
extracted from the EBS. The property, which is a densely wooded
jurisdictional wetland, has been in light use for the purpose of
Virginia Army National Guard training. No weapons were ever discharged
from or into this site. The SMR rifle range lies to the east and
downrange is toward the ocean. The Navy has no plans to alter the
subject property’s condition or use. .

No structures are currently located on the subject property and there
is no evidence from review of historical aerial photography (back to
1949), USGS “Quad” sheets (back to 1948) and Army National Guard maps
(back to 1933) that any ever were. Several interviews were also

Camp Pendleton, Virginia - FOST -:  December 2005



conducted with personnel having a long~term familiarity with Camp
Pendleton to support this conclusion. The only known use of this
property before being incorporated into CP SMR was for farming, which
ceased by 1911 when the Camp Pendleton’s military training function was
first established.

We appreciate your taking the time to consider the effect this transfer
may have on your resource areas of concern.

Sincerely,

Richard Muller

Marstel-Day, LLC
www.marstel-day.com

home office/fax: 757.638.1092
mobile: 757.439.8147

MEMO DISTRIBUTION

Charlie Ellis

Virginia Department of Environmental Quality
Division of Environmental Enhancement
Environmental Impact Review

629 E. Main Street, 6th Floor

Richmond, VA 23219

804/698-448

chellis@deq.state.va.us

Karen Mayne, Supervisor
US Fish and Wildlife Service
Virginia Field Office

6669 Short Lane

Gloucester, VA 23061
804/693-6694

karen mayne@fws.gov

Derwood Willis
DEQ Federal Facilities Section / Waste
804/698-1092

dmwillis@deq.virginia.gov

Ethel R. Eaton, Ph.D., Manager

Office of Review and Compliancé
Virginia Department of Historic Resources
2801 Kensington Avenue

Richmond, Virginia 23221

(804) 367-2323, ext. 112

fax (804) 367-2391

ethel.eaton@dhr.virginia.gov

Camp Pendleton, Virginia - FOST : B December 2005



Renee Hypes
Conservation and Recreation/Division of Natural Heritage
804/371-2708

renee.hypes@dcr.virginia.gov

Bert W. Parolari, Jr.

Virginia Water Protection Permit Manager
Virginia Department of Environmental Quality
5636 Southern Blvd.

Virginia Beach, VA 23462

(757) 518-2166 (Voice)

(757) 518-2103 (Fax)

bﬂparolari@deg.virginia.gov

Andrew K. Zadnik
Game and Inland Fisheries
804/367-2733

andrew.zadnik@dgif.virginia. gov

Thomas W. Couch, Administrator

Virginia Beach Wetlands Board

Dept of Planning, Oper. Bldg. #2, #115

2405 Courthouse Drive

Virginia Beach, VA 23456-9040

Telephone Number: (757) 426-5790/427-4621
Fax Number: (757) 426-5667
weouch@vbgov.com

Camp Pendleton, Virginia - FOST - December 2005



Enclosure 2. REGULATOR RESPONSES

U.S. Fish and Wildlife Service

————— Original Message--—---

From: Eric Davis@fws.gov [mailto:Eric_Davis@fws.gov]
Sent: Tuesday, November 29, 2005 3:37 PM

To: rm@marstel-day.com

Subject: Fw: Property Transfer at Camp Pendleton, VA

Rich,

Transferring the property to a Federal agency will have no effect on
Federally listed species. FYI, transfers from Federal to private
status may affect Federally listed plants because the laws provide
fewer protections to listed plants on private property.

Eric Davis
USFWS, Virginia Field Office
(804) 693-6694 ext. 104

Virginia Department of Game and Inland Fisheries

From: Andrew Zadnik [mailto:Andrew.Zadnik@dgif.virginia.gov]
Sent: Thursday, December 01, 2005 3:20 PM

To: rm@marstel-day.com

Cc: ProjectReview.Richmond_PO.DGIF@dgif.virginia.gov
Subject: Re: Property Transfer at Camp Pendleton, VA

We do not anticipate a significant adverse impact upon critical
wildlife resources under our jurisdiction to occur due to this project.

Thank you,

Andrew K. Zadnik

Environmental Services Section Biologist
Department of Game and Inland Fisheries
4010 West Broad Street

Richmond, VA 23230

Virginia Department of Environmental Quality

From: Ellis,Charles [mailto:chellis@deq.virginia.gov]
Sent: Wednesday, December 14, 2005 9:51 AM

To: rm@marstel-day.com ,

Cc: karen mayne@fws.gov; ethel.eaton@dhr.virginia.gov;
renee.hypes@dcr.virginia.gov; Parolari, Bert; '
andrew.zadnik@dgif.virginia.gov; Irons,Ellie

Subject: RE: Property Transfer at Camp Pendleton, VA

Camp Pendleton, Virginia - FOST o v December 2005



Rich - Thank you for your November 28 e-mail on this subject. Our
comments follow.

We have no objection to the transfer of property from the
Army to the Navy as described in your e-mail. However, we remind the
Navy, through this correspondence, of its obligations under applicable
environmental laws in the event the Navy decides to change the use of
the property in any way.

DEQ's Office of Environmental Impact Review (DEQ-OEIR)
coordinates Virginia’s review of Federal environmental documents
prepared pursuant to the National Environmental Policy Act and responds
to appropriate Federal officials on behalf of the Commonwealth. In
addition, DEQ-OEIR is the lead agency for coordinating Virginia’s
review of Federal consistency determinations prepared pursuant to the
Coastal Zone Management Act. The Navy may contact DEQ-OEIR (Ellie
Irons, Program Manager, telephone (804) 698-4325 or Charlie Ellis,
Environmental Impact Review Coordinator, telephone (804) 698-4488) if
it has questions regarding of State reviews relative to these two legal
requirements.

Charlie Ellis
DEQ-OEIR
December 14, 2005

Camp Pendleton, Virginia - FOST - December 2005



LETTER OF TRANSFER
FOR
REAL PROPERTY KNOWN AS THE
27.5 ACRE CAMP PENDLETON
NATIONAL GUARD TARGET RANGE
VIRGINIA BEACH, VIRGINIA

FROM: THE DEPARTMENT OF THE ARMY

TO: THE DEPARTMENT OF THE NAVY

The Department of the Navy (“Navy”) requested transfer of 27.5 acres of unimproved
land known as the Camp Pendleton, National Guard Target Range, Virginia Beach, Virginia, to
support Navy mission requirements. The Virginia Army National Guard currently uses the
property under a 25 year, Department of the Army License No. DACA65-3-93-11.

For the Department of the Army (“Army”), I, Joseph W. Whitaker, Deputy Assistant
Secretary of the Army (Installations and Housing) OASA (I&E), do hereby transfer at no cost to
the Navy jurisdiction custody and control of the subject property, containing 27.5 acres with
improvements thereon, and all rights, interests and appurtenances, as described and set forth
herein (Attachment 1.c), such transfer to be subject to the specific retention of obligations,
liabilities, and restrictions as stated in Article 4.

Article 1 — Authority:

This transfer is pursuant to the authority outlined in
Article 2 — Effective Date of Transfer:

This Letter of Transfer shall be effective upon the date of acceptance by the Navy.
Article 3 — Possession and Accountability:

The real property is being transferred in an “as-is, where-is” condition, and subject to any
easements, obligations, liabilities, reservations and restrictions as are specifically retained or
assumed elsewhere in this Letter of Transfer. Full administrative jurisdiction and control for the
real property will transfer from the Army to the Navy as of the date of acceptance by the Navy.
By a copy of this Letter of Transfer, the Army requests the US Army Corps of Engineers,

Norfolk District, 803 Front Street, Norfolk, VA 23510-1096, to transfer the original acquisition
documents to the Navy along with any audited real estate maps.

SR



Article 4 — Environmental Responsibilities:

a. Based on the Environmental Baseline Survey (EBS), dated December 2005, the
Record of Environmental Consideration, dated February 15, 2006, the Finding of Suitability to
Transfer and the PAS Statement of Findings, dated February 15, 2006, for Camp Pendleton,
National Guard Target Range, Virginia Beach, Virginia, the Army has determined that transfer
of the real property does not present an unacceptable risk to human health or the environment.
The Navy acknowledges that it has received and reviewed the environmental documentation, and
is aware of the existing conditions associated with the property.

b. The Navy agrees herewith to be responsible for all necessary actions with respect to
any contamination on the real property after the date of transfer, whether such contamination was
on, under, or around the real property on the date of transfer, or, which is spilled, released, and/or
disposed of thereon after the date of transfer.

Article 5 — National Environmental Policy Act Requirements:

The Army, in transferring the real property to the Navy, has prepared a Record of
Environmental Consideration, dated February 15, 2006, to satisfy the requirements of the
National Environmental Policy Act of 1969, 42 U.S.C. et seq.

Article 6 — Reporting Requirements:

This transfer is exempt from the Congressional notification provisions of Title 10 USC
2662. The estimated value is between $415,000 and $550,000.

Article 7 — Legal Description (TRACT D):

All that certain parcel of land being located in the City of Virginia Beach, State of
Virginia, identified as 27.5 acres Camp Pendleton Target Range, Parcel “D” on the Department
of the Navy, Bureau of Yards & Docks, Atlantic Division, Norfolk, Virginia, Real Estate
Summary Map, NAFAC DWG No. 980411, for the Naval Amphibious Base, dated, approved 23
September1963 and revised 12 March 1975.

Being a portion of a 360.49 acres tract acquired by way of condemnation civil No. 1927,
dated 3 February 1955, as recorded in the Clerk’s Office of the Circuit Court of the City of
Virginia Beach, Commonwealth of Virginia, subject to easements for public roads, right of ways
and utilities, if any, not shown of record and rights in the portion of the beach and court roads
which transverse this land.

See attached description and plat Exhibits “A” and “B”.



Article 8 — Source of Title:

The United States of America acquired title of the subject tract by way of condemnation
as noted in Civil No. 1927, dated 3 February 1955. Records indicate it was acquired as a portion
of the Naval Amphibious Base, Norfolk, Virginia. It has been used for Virginia National Guard
since 1945. The site was transferred from the Navy to the Army by letter and DD 1354, Transfer
and Acceptance of Military Real Property form dated 15 November 1977.

Article 9 —Reservations, Restrictions, and Exceptions:

Reservations, Restrictions, or Exceptions are the Aviation and Restrictive Easement
rights as shown in the transfer from the Navy to the Army and no others Reservations,
Restrictions, or Exceptions are reserved unless noted in this transfer letter.

NOW THEREFORE, in consideration of the foregoing, I hereby approve and deliver this Letter
of Transfer and cause jurisdiction, custody, and control of the real property described herein to
be transferred to the Navy, effective upon the date of acceptance, as recorded below.

Dated this day of , 2006

THE DEPARTMENT OF THE ARMY

By:

JOSEPH W. WHITAKER
Deputy Assistant Secretary of the Army

(Installations and Housing)
OASA (I&E)

THE DEPARTMENT OF THE NAVY hereby accepts the transfer of the real property in
accordance wit the terms and conditions set forth herein;:

Dated this day of , 2006

THE DEPARTMENT OF THE NAVY

By:

WAYNE ARNY
Deputy Assistant Secretary of the Navy
(Installations and Facilities)



Attachments:
1. Real Estate Exhibits

“A” Legal Description

“B” Plat

1. a. Location Map

1.b. Parcel Map

1. ¢ Transfer and Acceptance of Real Property Form
2. Army Decision Documents



NARRATIVE DESCRIPTION OF 27.5 ACRES

_ BEGINNING at a point of intersection of the center line of
Virginia State Secondary Route No. 633, also known as Prosperity Road,
with the center line of South Birdneck Road, formerly known as Beach
Road; thence, along the center line of South Birdneck Road S 87° 29' E
1169.32 feet, more or less; to a point, which said point forms the point
of intersection of the boundary line between lands of the Commonwealth
of Virginia, known as Camp Pendleton, and lands of the United States of

_ America under the cognizance of the Department of the Navy and identified
‘as the Camp Pendleton Family Housing Area; thence leaving the center line —

of South Birdneck Road and proceeding northeasterly along said boundary
line N 49° 38" E 1249.72 feet; thence, N 29° 20' E 82.8 feet to a point

~identified as the TRUE POINT OF BEGINNING; thence, the following ten (10)

5 06° 10" W 231.0 feet; S 37° 34' E 445.6 feet; S 56° 02' E 205.8 feet;

courses and distances; N 29° 20' E 170.7 feet; N 26° 38' W 387.8 feet;
N 42° 15" E 772.3 feet; N 47° 09' E 515.7 feet; 'S 26° 49' E 444.6 feet;
S 15° 48' W 223.1 feet; S 85°.25! W 1369.3 feet to the true point of be-
ginning and con;aining some 27.5 acres of land, more or less, and being
as identified on Department of the Navy, NAVFAC Drawing No. 980411, dated
2% September 1963, last revised 12 March 1975, and entitled "Naval
Amphibious Base, Norfolk, Virginia, Real Estate Summary Map, South
Virginia Beach", as Target Range License to Commonwealth of Virginia

NOy(R)-67708 ~ 1 January 1965, 27.5 acres.
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DETERMINATION APPROVING TRANSFER
NATIONAL GUARD TARGET RANGE, CAMP PENDLETON
VIRGINIA BEACH, VIRGINIA BEACH, VIRGINIA

1. The attached Report of Excess (ROE) pertaining to 27.5 acres of
unimproved fee-owned land located in Virginia Beach, Virginia has been
reviewed for accuracy and completeness.

2. The property has not been screened with Army installations within a 50-
mile radius of the property, other Major Army Commands, or DOD
agencies. The Navy transferred the site to the Army in 1977, and has
asked that it be transferred back to them to satisfy mission
requirements.

3. I have determined that Department of the Army’s control and
accountability are not needed over this property, nor is this property
needed for the discharge of the Army’s responsibilities. The property
is therefore excess to the Department of Army, but the existing License
to the National Guard should remain in place under Navy’'s control and
accountability.

4. The proposed transfer action to the Navy is approved subject to the
Navy’s acceptance of the property “as-is, where-is and the
incorporation of any notices and restrictions stated in the Report of
Excess, the Finding of Suitability to transfer and the Environmental
Baseline Survey and in any subsequent land conveyance documents.

Date JOSEPH W. WHITAKER
Deputy Assistant Secretary of the Army
(Installations and Housing)
OASA (I&E)

SN l/



REPORT OF EXCESS

A. GENERAL:
1. Installation: NATIONAL GUARD TARGET RANGE, CAMP PENDLETON
VIRGINIA BEACH, VIRGINIA BEACH, VIRGINIA
2. General property description/characteristics of the property:
Acreage 27.5 ; Land character undeveloped
3. TUnited States property interest:
X } fee simple title { } easement { } 4in-lease
} other.
4. Army interest:
{ X} direct control { } permit from a Federal Agency
{ } withdrawn from the public domain.
5. Type of Jjurisdiction:
}  exclusive { X } concurrent
proprietary { } partial
6. If other than proprietary, is jurisdiction to be relinquished?
{ } Yes { X} No, Explain.
7. Attach documentation required by AR 5-10. Reduction and Realignment
Actions
8. Describe impact on installation resources: property acquired by Army from

the Navy for use by the Virginia National Guard (VaANG) for training and will

continue to be used by the VaANG for training

9.

10.

Describe impact on the local civilian community, if any: None

Is withdrawn public domain land included in the excess area?
{ } No { X} Yes, attach information required by Appendix E, Notice of

relinquishment.

11.

Information on nature and extent of Congressional involvement, if any.

State Congressional districts: None




12. 1Is there a post cemetery located on the property? { X } No
{ } VYes, attach summary of post cemetery record. Is it eligible for
transfer to the Veterans Affairs? { } No { } Yes, describe.

13. Does the area contain a private cemetery or burial plot?

{x} No { } Yes, attach data on location and ownership, including
specific information on outstanding rights. Describe any special restrictions
or issues.

14. List any site specific limitations, restrictions, or conditions to be
included in the disposal document for compatibility with the operation of the
installation (note, if operational impact is significant, disposal may not be
possible) : Aviation Easement and Restrictive Rights and License to the
Virginia National Guard.

15. Utilities are provided by { } public utility companies } private
utility companies { } installation facilities.

a. Describe the availability of utilities to the area proposed for
disposal. None

b. Is the utility distribution system being disposed of? N/A

c. Are sewage treatment, power generating or water treatment
facilities located on the disposal site? { X } No { } Yes, Describe
condition, including whether the facilities were built to Army standards or do
they meet standards for public/private operation.

16. Data on potential for industrial property. N/A
17. REMARKS - include any legal, policy, or mission factors you are aware of
that may affect the proposed disposal of the property: None
18. STEWART B. MCKINNEY HOMELESS REQUIREMENTS:

{ X } Mckinney Act requirements do not apply to this action.

{ } Mckinney Act requirements apply, necessary screening has been
completed, and no interest was expressed.
19. Estimated Costs to further process the outgrant: None
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USACE District costs: Paid by Navy

Installation costs: None

Funds are currently available { } Yes { } No ( X )N/A
If no, how will costs be funded?

20. Date premises will be vacated: effective as of the date property is
accepted by the Navy

21. Names of interested parties: United States Navy

22. Installation Point of Contact: David B. Parson, (757) 201-7736

23. BASED ON THE INFORMATION PROVIDED ABOVE, I RECOMMEND THE DISPOSAL BE

{ X } BRPPROVE { }  DENIED.

Stszni DN

DATE SIGNATURE [/~
Dillard H. Horton Title: Chief, Real Estate Branch,
Norfolk District Corps of Engineers

Encl 1. Maps showing the nearest project or installation boundary; acreage,

character of land, and the number and type of improvements, if both land and
improvements are included.



oo e . oor QINDUIIY JIO
0025 F ooy T Sahouddy : iy 61 30 {ac 3541

..n _HI \
2930 v o omar [} 7] AT I ]

e et a————
— ] *.oon akm3< T, rTen

IUANIS I AUVICWA
VINIOUIA ‘HIVIE WINIOWIA

NOLIIGNId JdNYD . ' '
JONVY 139HVL QUVNO TYNOILYN Ay W EOe0 |
Lvisa wa L ]
VIMOWIA "N N n
10144510 HIOUON ‘NOISIAID DLNVILY HLNON - .
AWV 5T SUIPOND IO SewD , . ) : — T - - .
" A : T BVee woEEE sinos

22007 &) 8510 L
" ZQ._.<NL. 10V NOL ’ oA (AAYN 3ML 4O 14201 .NINNW3AOD 5 o

- R TS
- VO WML B3RO} LIRd A
[T T Amemn uvwod i

T Tevsdmim
s

40 015045K8 SIOV V104
VS04s1a

ELLL LI R FTT')

SIUNDYS NOLYINOISNVEL

Hov3Is NVLVOHD

naLE o S v —_——
ek savon v %\M. YiNIoY
£
- «/S \»\
N .

- SNy ALY HIGON _ NOmAM
- i ]
- VWA Vi

1D310¥4 30 NOLYOIOY

[ GUVNO TVNOLIVN JINEY JANS ONISn X . N
iy 0 10 j -

s

426 130 1 071v0 WIA37 WLIENVEL Lx X313 AAYN ML 30 LeH) v
ELE] HINRO CNY oM

IO VINI

TTTWNE T (ABVLIIN) 0561 AP §ILIV ROHISINGYY

40 YFISIT/Y JovaL




REPORT OF AVAILABILITY
(Not Applicable, no improvements included)

B. TIMPROVEMENTS:

1. Are Government buildings and improvements included in the area:
{ } Yes { X} No.

If yes, give details on each building and improvement and attach copy of
floor plan, if applicable:

Building Identification No.

Condition of the facilities

Type of funds used for construction: { } Appropriated
} Nonappropriated ( X ) N/A

Proposed method of disposal

12

Does disposal comply with MCA Program, Disposal of Structures,
construction directive, and the installation master plan
Yes { } No, explain

Mobilization statement

Estimated commercial value

Installed Equipment or related personal property. If such
is not to be sold with improvement, explain.

Family housing information required by AR 210-50, Family Housing
Management

Explanation of proposals to dispose of structure transferred less than two
years before to the using command.

2. 1Is there Asbestos Containing Material (AcM)? { } No { } Yes, attach
condition and type

3. Is there lead-based paint? { } No { } Yes, Attach survey results.
4. 8Site Restoration to be performed, if any.

5. Actions necessary to remove hazards and associated costs:

6. Approvals for Special Use facilities or improvements:
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{ } The Army Materiel Command (ATTN: AMCEN-R) for improvements located on
industrial installations.

{ } The Office of Transportation, Energy and Troop Support (ATTN: DALO-TSM)
for Army rail equipment.

{ } The US Army Health Services Command (ATTN: HSLO-F) for hospitals and
medical facilities under its command.

{ } The Chief of Chaplains, HQDA (ATTN: DACH-IML), for chapel facilities.
{ } The US Army Housing Division (ATTN" DAIM-FDH) for Unaccompanied
Personnel Housing (UPH) , formerly "Troop Housing”, for only such of those

facilities categorized as "permanent”.

{ } The US Army Housing Division (ATTN: DAIM-FDH) for improvements eligible
for or on the National Register of Historic Places

{ } The Assistant Chief of Staff for Installation Management (ACSIM) for
environmentally contaminated or hazardous improvements. This is not required
for improvements contaminated with asbestos only.

{ } The Deputy Chief for Logistics (ATTN: DALO-TSM) for logistics
warehouses.

BASED ON THE INFORMATION PROVIDED ABOVE, I RECOMMEND THE DISPOSAL BE

{ } APPROVED { } DENIED.
DATE SIGNATURE
Title

Encl 1. Maps showing the nearest project or installation boundary; acreage
character of land, and the number and type of improvements, if both land and
improvements are included. Use existing maps whenever feasible.
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on proposal occupancy or use:

7. WETLANDS:

{ } This property is not located within a wetlands area and, therefore,
does not fall under the purview of Executive Order 11990.

{ X } This property is located within a wetlands area and does fall under
the purview of Executive Order 11990, accordingly, the following
restrictions must be incorporated in the disposal document:

8. ENDANGERED SPECIES:

{ X } This action will not jeopardize the habitat of any endangered
species of fish, wildlife, or plants pursuant to the Endangered Species Act.

} This action jeopardize the habitat of endangered species of fish,
wildlife, and/or plants identified on an attached map. Accordingly, the
following restrictions must be incorporated in the disposal document to
protect the habitat:

9. FISH AND WILDLIFE COORDINATION ACT:

{ X} This action will not jeopardize fish and wildlife species or habitat
integral to Congressionally authorized mitigation or General Plans, or Army
agreed to recommendations in Fish and Wildlife reports prepared under the
provisions of the FWCA.

{ } This action will jeopardize fish and wildlife species or habitat
integral to Congressionally authorized mitigation or General Plans, or Army
agreed to recommendations in Fish and Wildlife reports prepared under the
provisions of the FWCA Impact description:

RECOMMENDED ACTIONS PRIOR TO DISPOSAL:

10. HISTORICAL AND CULTURAL RESOURCES:

{ } The area has been surveyed for historical and cultural resources and
there have been none identified on this property, and this action is in
compliance with the National Historic Preservation Act and other relevant
laws; Executive Order 11593, Protection and Enhancement of the Cultural
Environment; or any MOA's related thereto.
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{ } A survey has identified historical and/or cultural resources on this
property. This action has been coordinated with the State Historic
Preservation Officer and the Advisory Council on Historic Preservation in
accordance with 36 CFR 800. The following restrictions must be incorporated
into the disposal document to protect the resource:

{ } Native American graves have been identified on this property. Refer to
requirements of the American Indian Religious Freedom Act and Native
American's Grave Protection and Repatriation Act.

{ } Archaeological site or resources have been identified on this
property. Refer to the Antiquities Act; Archaeological and Historical
Preservation Act; and Archaeological Resources Protection Act.

11. Did past activity involve the use of insecticide, fungicide, and
rodenticide so that compliance with the Federal Insecticide, Fungicide, and
Rodenticide Act will necessary, e.g. Agricultural, golf courses, restaurants:

{ } Yes {xXx} Mo

12. Will the proposed disposal impact an area designated under the Wild and
Scenic Rivers Act? { } Yes { X} ©No

13. Will the proposed disposal activity require compliance with the Clean Air
Act, the Toxic Substances Control Act; or other special purpose environmental
laws? Explain ( X) NO

14. NEPA REQUIREMENTS:

{ X } This action falls under one of the Categorical Exclusions (CX)
contained in AR 200-2. The environmental effect of the action has been
considered. A Record of Environmental Consideration (REC) is attached.

{ } The impact of this action is considered to be minimal or
insignificant. An Environmental Assessment (EA) with a Finding of No
Significant Impact (FONSI) is attached/is being prepared.

{ } The impact of this action is considered to be significant. An
Environmental Impact Statement (EIS) , or supplement thereto, is attached/is
being prepared.

15. The COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT
(CERCLA) and the Environmental Baseline Survey (EBS):
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{ X } An EBS in accordance with AR 200-1 has been conducted and no HTRW
substances were identified as released, stored, or disposed on the property in
the threshold quantities. Copy of the EBS is attached.

{ } BAn EBS has been conducted which indicates HTRW substances were
released, stored, or disposed on the property in the threshold quantities.
The CERCLA notice should be included in the disposal document. Copy of the
EBS is attached containing the details. Choose one:

a. Remedial actions have been taken so that the property is considered
safe for disposal.

b. Remedial actions have not been taken. Provide details and
justification for disposal in the current condition.

16. REAL PROPERTY CONTAMINATED WITH AMMUNITION, EXPLOSIVES OR CHEMICALS.

{ } The property has been remediated using the most appropriate
technology consistent with the proposed disposal of the property.

{ X } Transfer is to another Federal agency for compatible use of surface
de-contaminated real property, subject to the following limitations,
restrictions and prohibitions concerning the use of the property, to ensure
personnel and environmental protection:

{ } Access rights should be reserved to implement any monitoring plan.

{ } Coordination with HQDA, DACS-SF and DAMO-SWS attached with the Land
Disposal Site Plan (LDSP). Reference AR 385-64, "US Army Explosives Safety
Program."

17. WASTE DISPOSAL (The Solid Waste Recovery Act, as amended; Resource
Conservation and Recovery Act (RCRA)).

Waste treatment facilities, landfills, or other waste disposal sites:

{ } are { X } are not located on the site.

Treatment, disposal or storage of waste defined by EPA as having the
following characteristics - corrosivity, ignitability, reactivity, or toxicity

- { } was not { } was on the site.
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identify sites. Are sites noted on the site map? Are the sites active? Do
they have appropriate RCRA permits? Explain

18. UNDERGROUND AND OTHER STORAGE TANKS.
{ X} There are no UST on the property.

{ X} There are no above ground storage tanks for fuel or other regulated
substances.

{ )} There are UST on the property. Tanks are in compliance with current
laws and regulations: Yes No.

{ )} There are above ground storage tanks for fuel or other regulated
substances on the property. Tanks are in compliance with current laws and
regulation: Yes No.

19. Remediation and restoration recommendations:

(1) release property without complete elimination of the hazards. Attach
justification, based on type of hazard.

(2) remediate to a level of restricted use. Explain restriction.

(3) remediate to a level of unrestricted use when economically and
technically feasible and when GSA or other recipient will accept the property
only in an unrestricted use condition.

(4) remediate to a level necessary to protect public health and welfare

and the environment. Additional remediation may be conducted when justified
in accordance with the economic analysis:

19. ADDITIONAL COMMENTS:

DATE SIGNATURE
MARK T. MANSFIELD
Title: Chief, Planning and Policy Branch,
Norfolk District Corps of Engineers

3\l zelot | AT, Ml{&j)«:}\

Encl 2. Attach environmental reports and data (REC, CX, EA, EIS, EBS) and
any other documentation of compliance with environmental and cultural ’
considerations.



REPORT OF EXCESS
C. ENVIRONMENTAL and CULTURAL CONSIDERATION:

1. Is there a Care and custody plan? No-property being transferred to the
U.S. Navy, who will be responsible for care and custody

- Responsible agency for custody and accountability

- Security measures necessary to prevent degradation

- Source of funds

- Estimated cost to implement plan which separately
identified any cost for any family housing area

2. Has an Environmental Compliance Assessment System (ECAS)

review been performed within the last year? { X } No { )} Yes, explain
status of any recommendations or installation restoration.

3. Does the property have PCB containing transformers in service? Are they
marked in accordance with applicable laws and regulations: { } Yes

{ X} No

4. COASTAIL. ZONE MANAGEMENT (CZM) (if applicable):

{ } CzM is not applicable.

{ X} CzZM is applicable and the proposed disposal is/will be consistent
with the approved state CZM Plan. State any restriction which may need to be
in the disposal document. Describe any commitments or agreements made under
a CzM.

5. CLEAN WATER ACT (FEDERAL WATER POLLUTION CONTROL ACT) :

{ X} This disposal action will not involve the discharge of any
pollutants into the waters of the United States.

{ } This action will entail the discharge of pollutants into the water of
the United States.

6. FLOODPLAIN:

{ )} This property is not located within the 100 vear floodplain
and does not fall under the purview of Executive Order 11988.

{X } This property is located within the 100 year floodplain and
does fall under the purview of Executive Order 11988 and the
disposal documents should contain the following restrictions
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on proposal occupancy or use:

7. WETLANDS:

{ } This property is not located within a wetlands area and, therefore,
does not fall under the purview of Executive Order 11990.

{ X } This property is located within a wetlands area and does fall under
the purview of Executive Order 11990, accordingly, the following
restrictions must be incorporated in the disposal document:

8. ENDANGERED SPECIES:

{ X} This action will not jeopardize the habitat of any endangered
species of fish, wildlife, or plants pursuant to the Endangered Species Act.

{ )} This action jeopardize the habitat of endangered species of fish,
wildlife, and/or plants identified on an attached map. Accordingly, the
following restrictions must be incorporated in the disposal document to
protect the habitat:

9. FISH AND WILDLIFE COORDINATION ACT:

{ X} This action will not jeopardize fish and wildlife species or habitat
integral to Congressionally authorized mitigation or General Plans, or Army
agreed to recommendations in Fish and Wildlife reports prepared under the
provisions of the FWCA.

{ } This action will jeopardize fish and wildlife species or habitat
integral to Congressionally authorized mitigation or General Plans, or Army
agreed to recommendations in Fish and Wildlife reports prepared under the
provisions of the FWCA Impact description:

RECOMMENDED ACTIONS PRIOR TO DISPOSAL:

10. HISTORICAL AND CULTURAL RESOURCES:

{ } The area has been surveyed for historical and cultural resources and
there have been none identified on this property, and this action is in
compliance with the National Historic Preservation Act and other relevant
laws; Executive Order 11593, Protection and Enhancement of the Cultural
Environment; or any MOA's related thereto.
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{X '} A survey has identified historical and/or cultural resources on this
property. This action has been coordinated with the State Historic
Preservation Officer and the Advisory Council on Historic Preservation in
accordance with 36 CFR 800. The following restrictions must be incorporated
into the disposal document to protect the resource:

{ } Native American graves have been identified on this property. Refer to
requirements of the American Indian Religious Freedom Act and Native
American's Grave Protection and Repatriation Act.

{ } Archaeological site or resources have been identified on this
property. Refer to the Antiquities Act; Archaeological and Historical
Preservation Act; and Archaeological Resources Protection Act.

11. Did past activity involve the use of insecticide, fungicide, and
rodenticide so that compliance with the Federal Insecticide, Fungicide, and
Rodenticide Act will necessary, e.g. Agricultural, golf courses, restaurants:

{ } Yes { X} No

12. Wwill the proposed disposal impact an area designated under the Wild and
Scenic Rivers Act? { } Yes { X} No

13. will the proposed disposal activity require compliance with the Clean Air
Act, the Toxic Substances Control Act; or other special purpose environmental
laws? Explain ( X) NO

14. NEPA REQUIREMENTS:

{ X} This action falls under one of the Categorical Exclusions (CX)
contained in AR 200-2. The environmental effect of the action has been
considered. A Record of Environmental Consideration (REC) is attached.

{ } The impact of this action is considered to be minimal or
insignificant. An Environmental Assessment (EA) with a Finding of No
Significant Impact (FONSI) is attached/is being prepared.

{ } The impact of this action is considered to be significant. An
Environmental Impact Statement (EIS) , or supplement thereto, is attached/is
being prepared.

15. The COMPREHENSIVE ENVIRONMENTAIL RESPONSE, COMPENSATION, AND LIABILITY ACT
(CERCLA) and the Environmental Baseline Survey (EBS):
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{ X} An EBS in accordance with AR 200-1 has been conducted and no HTRW
substances were identified as released, stored, or disposed on the property in
the threshold gquantities. Copy of the EBS is attached.

{ } An EBS has been conducted which indicates HTRW substances were
released, stored, or disposed on the property in the threshold quantities.
The CERCLA notice should be included in the disposal document. Copy of the
EBS is attached containing the details. Choose one:

a. Remedial actions have been taken so that the property is considered
safe for disposal.

b. Remedial actions have not been taken. Provide details and
justification for disposal in the current condition.

16. REAL PROPERTY CONTAMINATED WITH AMMUNITION, EXPLOSIVES OR CHEMICALS.

{ } The property has been remediated using the most appropriate
technology consistent with the proposed disposal of the property.

{ X} Transfer is to another Federal agency for compatible use of surface
de-contaminated real property, subject to the following limitations,
restrictions and prohibitions concerning the use of the property, to ensure
personnel and environmental protection:

{ } Access rights should be reserved to implement any monitoring plan.

{ } Coordination with HQDA, DACS-SF and DAMO-SWS attached with the Land
Disposal Site Plan (LDSP). Reference AR 385-64, "US Army Explosives Safety
Program."

17. WASTE DISPOSAL (The Solid Waste Recovery Act, as amended; Resource
Conservation and Recovery Act (RCRA)).

Waste treatment facilities, landfills, or other waste disposal sites:

{ } are { X } are not located on the site.

Treatment, disposal or storage of waste defined by EPA as having the
following characteristics ~ corrosivity, ignitability, reactivity, or toxicity

- { } was not { } was on the site.
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RECORD OF ENVIRONMENTAL CONSIDERATION (REC)
Proponent: U.S. Army Corps of Engineers, Norfolk District
Project Title: Transfer of Property at Camp Pendleton, Virginia

Brief Description: The proposed action consists of the transfer to the U.S. Navy of 27.5
acres of property that the U.S. Army owns on the Camp Pendleton State Military
Reservation. This property, which was transferred to the Army from the N avyin 1977,
will be combined with the Dam Neck Annex to the Naval Air Station Oceana, with which
it is physically contiguous. The property is a densely wooded area that has been lightly
used by the Virginia Army National Guard for training.

Anticipated Date and/or Duration of Proposed Action: This transfer will take place
approximately on 1 May 2006.

Reason for Using Record of Environmental Consideration:
This project is categorically excluded under the provisions of AR 200-2, App. B, sec. 1
HA),

"Transfer of real property administrative control within the Army, to another
military department, or to other federal agency, including the return of public domain
lands to the Department of Interior, and reporting of property as excess and surplus to
the GSA for disposal(REC required)."”

and no extraordinary circumstances exist as defined in paragraph 651.29(b). The
environmental effects of this project will be totally insignificant and are documented in
the attached Preliminary Assessment Screening (PAS).

Signed: Vo T Mous \Q& Concurrence:@;W % /4%::, |

MARK T. MANSFIELD DILLARD H/HORTON
Chief, Planning and Policy Bra - Chief, Real Estate Branch
USACE, Norfolk District USACE, Norfolk District

Date: Z( S \0 G Date: %/ //57&5



PRELIMINARY ASSESSMENT SCREENIN G (PAS)

1. REAL PROPERTY TRANSACTION: This project consists of the transfer of 27.5 acres of
property at the Camp Pendleton State Military Reservation from the U.S. Army to the U.S. Navy.
This property, which is currently owned by the Army through the U.S. Army Corps of Engineers,
Norfolk District, will be combined with the Dam Neck Annex to the Naval Air Station Oceana,
with which it is physically contiguous. The property was previously owned by the U.S. Navy
until 1977, when it was transferred to the U.S. Army. It has been used for training by the
Virginia Army National Guard since that transfer.

a. A COMPREHENSIVE RECORDS SEARCH was carried out during October and
November 2005. The Planning and Policy, Engineering, and Real Estate Branches of the
Norfolk District Corps of Engineers were contacted about this proposed project. An extensive
records search including Federal and state environmental databases was carried out as part of the
preparation of an Environmental Baseline Survey which was prepared as part of the transfer
process. Records on file at the Department of Historic Resources have also been examined to
determine the location of known sites of historical or archaeological significance in the vicinity
of this project.

b. A SITE INVESTIGATION was performed on October 18, 2005 and included an
examination of all relevant maps (USGS quadrangle maps, boundary survey, etc.).

2. The results of this PAS are provided in the Statement of Findings.



PAS STATEMENT OF FINDINGS

1. The area proposed for transfer is located in southeastern Virginia within the city of Virginia
Beach on the Camp Pendleton State Military Reservation. The site, which is triangular in shape,
is located east of General Booth Boulevard and about 0.25 to 0.5 miles from the Atlantic Ocean.
Two sides of the site extend into branches of Lake Christine, a small fresh water lake located
mostly within the Reservation. The site is a densely wooded wetland area that has been used
sporadically since 1908 for military training although very little since 1969. There is no
evidence of weapons firing into or from the area. There are currently no structures on the
property and no evidence of the existence of any structures as far back as 1933.

2. The visual inspection did not reveal any additional areas of environmental concern. The
entire area is a jurisdictional wetlands area which either drains poorly into Lake Christine or is
flooded by the lake when its levels are high from rainfall. The site is vegetated with mostly
deciduous trees and shrubs such as red maple, red oak, white oak, yellow poplar, cedar, loblolly
pine, swamp black gum, tupelo gum, sweet gum, poison ivy, goldenrod, and rhododendron. In
addition to the heavy undergrowth on the site, there are also a large number of trees blown down
by Hurricane Isabel.

3. Camp Pendleton was placed on the National Register of Historic Places in 2005 as the Camp
Pendleton/State Military Reservation Historic District. The historic district contains 105
buildings, six sites, and three structures which are considered contributing elements of the
district. None of these contributing elements are located within the area to be transferred. A
check of the Virginia Department of Historic Resources database resulted in the finding that no
archaeological sites have been recorded within the installation.

4. No significant environmental effects are anticipated from this action. The use of the property
is not expected to change with the transfer of the property to the Navy since the Navy intends to
maintain the property largely in its present undeveloped state. No significant effects on air or
water pollution, rare or endangered species, flora, fauna, archaeological or historical resources,
or noise levels are anticipated with project implementation.

Recommendation: This project should be approved as described.

Signed:j%v.u 7‘[ﬁ1,u.,ak(t/ Date:m&?_@_zwa
77 Prepared by : HELENE HALUSKA .

USACE, Norfolk District

Signed: WWTWL\A .. - Date: Z‘\S \0(0
Approved by : MARK T. MANSFIE ' L

Chief, Planning and Polisy-Branch
USACE, Norfolk District



COMPLIANCE WITH ENVIRONMENTA_L‘ STATUTES

Federal Policies Compliance*
National Historic Preservation Act ‘ Full
Coastal Zone Management Act Full
Endangered Species Act Full
Clean Water Act Full
Clean Air Act Full
Comprehensive Environmental Response, Compensation

and Liability Act (CERCLA) Full
Solid Waste Disposal Act (RCRA) Full
Executive Order 11990, Protection of Wetlands Full
Executive Order 11988 as amended by Executive Order

12148, Floodplain Management Full

* Full - Having met all requirements of the statute for the current stage of planning.
Partial - Some requirements of the regulations remain to be met.



LEASE NO. 123-1_09_36

SUPPLEMENTAL AGREEMENT NO.2
TO LICENSE CONTRACT NO.DACA65-3-92-08
STATE MILITARY RESERVATION, CAMP PENDLETON
VIRGINIA BEACH, VIRGINIA

THIS SUPPLEMENTAL AGREEMENT NO. 2 is made and entered into
this 2/%%day of TUNE , 200#!; by and between the
United States of America, Lessee hereiné&fter designated as
the "Government" and the Commonwealth of Virginia,
Department of Military Affairs, 501 East Franklin Street,
Richmond, Virginia, lessor, hereinafter designated the
"Virginia Air National Guard".

WITNESSTH THAT: .

WHEREAS, by license No. DACA65-3-92-08, dated the 6th day of
December 1991, the Government granted the use of 28.9218
acres of land at State Military Reservation, Camp Pendleton,
located in the vicinity of the City of Virginia Reach,
Virginia, which had been acquired by Lease from the
Commonwealth of Virginia, for a term of twenty-five (25)
vears to the Virginia National Guard; and

WHEREAS, by Supplemental Agreement, No. 1 to License No.
DACA65-3-92-08, the Government granted the use of the
additional 12.0782 acres of land to the Virginia Air
National Guard; and

WHEREAS, the Virginia Air National Guard has requested the
said License be amended to give them permission to use an
additional 19.37 acres, which the Government Leased from the
Commonwealth at State Military Reservation, Camp Pendleton,
for National Guard purposes; and

WHEREAS, it has been determined that the aforementioned
amendment would be in the best interest of the Virginia Air
National Guard and the Government.

NOW THEREFORE, the parties hereto do mutually agree as
follows: »

1. That License Contract No. DACA65-3-92-08 is hereby
amended to grant to the Virginia Air National Guard the use
of an additional 19.37 acres of land at State Military
Reservation, Camp Pendleton, in the vicinity of the City of
Virginia Beach, Virginia making the total acreage of the
Licensed parcels 60.37+ acres.

2. That the term for the use of this parcel shall be
the same as that for the other parcels outlined in this
lease. s




3. That the Exhibits "A-1" (site map) and "A-2" (legal
description) are attached hereto and made a permanent part
of this Supplemental Agreement and the parties hereto
acknowledge receipt of a copy of the "Final Environmental
Baseline Survey, Camp Pendleton State Military Reservation,
Virginia Beach, Virginia, dated October 1999".

4. That all other terms and conditions of said License
shall be and remain in full force and effect.

IN WITNESS WHEREOF, the parties hereto have executed this
Supplemental Agreement No. 2 as of the date first above
written. ‘

AT

JULIA A. TALBOTT
Realty Speciali

S UNITED STATES

WILLIAME. £D
AIR FORCF RFAL ESTATE AGENCY

(Print or type name)

Director, Deputy Assistant
S@ Secretary of the Air Force

(Installations)

i

ROBERT F. MENKE
Realty Specialist

COMMONWEALTH OF VIRGINIA
DEPARTMENT OF MILITARY AFFAIRS

By JAAML Vs

CLAE A Willigms

(Print or type name)

The Adjutant General




Supplemental Agreement No. 2
License Contract No. DACA65-3-92-08

APPROVED AS TO FORM:

DAY OF , 200g /

District Counsel

Norfolk District Corps of Engineers

APPROVED AS TO FORM:

[Paor,, Mpg 220 -

.0/,

:512'A551stant Attorney General

RECOMMENDED APPROVAL RECOMMENDED APPROVAL
DIVISION OF ENGINEERING AND’ DEPARTMENT OF GENERAL SERVICES
BUILDINGS
— "
' v, ‘ W
BY: {i;;;ﬁ;zgzzf Zﬂ BY:
/
(Print or typed Name) (Print or Type Name)
Director Director

APPROVED BY THE GOVERNOR

Pursuant to § 2.1-504.2 of the Code of Virginia (1950}, as

amended, and by the authority delegated to me under Executive Order

Number %) (G4) datea ch‘:zbea 2s , 199Y , T nereby

approve the acquisition of the demised promises pursuant to this

agreement and the execution of this instrument for and on behalf of the

Governor; Via/inia. W fM
/ /7

ate

(Print or type name)

Secretary of Administration



District of Columbia
City WASHINGTON

I herebx certify that the foregoing instryment was acknowledged

before me by

the Deputy Assistant i orce (Installations) on
behalf of the United States i i - day of

My commission expires:

(Printed Name)

COMMONWEALTH OF VIRGINIA
At Large, to wit:

I hereby certify that the foregOLng instrument was acknowledged
before me by //-A RitpE /Q //L/fof/ﬁ/"lé
The Adjutant General of Vlrglnla, on behalf of the Commonwealth of

Virginia, this 2; ')day of -<A UN e p 20@8/

My commission expires: ?)/ M A REH 7’095/

KM j@ﬁ%%/

(Printed Name)
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203RD Red Horse Flight 4
P.O. Box 180 -
Virginia 3each, Virginia 23458-0180

Acquisition Office, U.S. Army Corps of Engineers, Norfclk Dizcrict

Located substantially as shown on Exhibit “A", attached herazs and made part

nereof, and described as follows:

Parcel C - Beginning at a pin along the souctdern side of Zxisting

Parcel A; along existing property line N67°37°04“W a distance of 112.82/
CC a pin on the existing property line; thence, $14°04’117W a discance
cf 387.64' to a pin near facility 97; thencs, §59°53' 3273 a distance of
535.77' to a pin locatasd betwesn facilizy 27, and the aspralt training
site: thence, $31°20'39"W a distance of 155.70' to a pin 258’ offset freom
Jefisrson Avenue; thence, $60°43/297EF a distance of 2¢0.%§’ varallsl to
Jeilerson Avenue, to a Pin near the ncrth east corner of che
intsrsection of Jefferson Avenue and Lake Rcad; thence, N37°28'11"E a
dlscance ¢ 924.80¢ parallel to Lake road tz a pin cn thé north easc
ccrnzr of Lake Rcad and a gravel rcad; thencs, N3IS°3I2'Zavvy a discance of
125.32" parallel :to Gravel Rcad to a Pin; cthence, N37°33'36”Z a distance
©I 249.08' offset to the west side of facilizy 110B o a pina; thence,
S520°38'14”% a distance of 122.73° to a pin Iccated 131 cffsec frem a
concrste parking apreon; thencs, N238°32/3294% 3 distance < 185.30'
parzllel 5 concrate dpron to a pin; cthence, N38°22'23"%Z 3 distance of
183.30' parallel to concretea apron to a pin; thence, N2310°43'36"FE a

d ance of 245.41' parallel to wooded arsa -o a pin; zthence,

N 53'16"# a distance of 177.96¢ parallel 2 wooded arza to a pin;
therce, $S51°45'447W a distancse ©f 163.38' parallel t¢ wocded aresz Lo a
pin; thence, $74°S54700"W a distance c©f 322.z1’ paralisl to wooded area
€o a pin; thence, $41°13'47“W a distance of 386.02' parallel to wcoded
arsa to a pin; thence, S36°39'55"W a distance of 148.3%/ parallel to
wccded area to a pin; thence, S$55°36/07“W a c&: stance cf 163.49¢ parallel

to wccded area to a pin; thence, N47°57'147% a dista

parallel to wooced area to the point of beginning, a"d ccncaining
19.3698 acres.

Dated this 18™ day of April, 1999

EXHIBIT "A-2

Acguisition of Property on Camp Pendleton, (SMR) - 1

ALTlease.doc
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- Michael A. McCarthy,

Lt. Col,
Deputy Commander
203RD Red Horse Flight
P.O. Box 180
Virginia Beach,
Virginia 23458-0180

Acquisition of Property on Camp Pendleton, (SMR) - 2

AlLTlease.doc




SUPPLEMENTAL AGREEMENT NO. 1
TO LICENSE CONTRACT NO. DACA65-3-92-08
STATE MILITARY RESERVATION
CAMP PENDLETON, VIRGINIA

THIS SUPPLEMENTAL AGREEMENT NO. 1 is made and entered into
this lé”’ day of d/ﬁz@méﬁ + 19 # , by and between
the United States of America, hereinafter designated as the
Government, and the Commonwealth of Virginia, Department of
Military Affairs, hereinafter designed as the Licensee.

WITNESSTH THAT:

WHEREAS, by License No. DACA65-3-92-08, dated the 6th day of
December 1991, the Government allowed the Licensee to use
28.9218 acres of 1land that 1is owned in fee by the
Commonwealth of Virginia and leased to the United States of
America, for use by the Department of the Air Force, under
the terms and conditions of Lease No. DACA65-5-85-26, said
land being located at the State Military Reservation known as
Camp Pendleton, Virginia; and

WHEREAS, in accordance with Condition No. 4 of the
aforementioned lease, the Government reserved an option to
acquire use of additional acreage, on the same terms and
conditions as shown in the original agreements; and

WHEREAS, by way of Supplemental Agreement No. 2 to Lease No.
DACA65-5-85-26, an additional 12.0782 acres of land, known as
Parcel B,was leased to the Government; and

WHEREAS, the Government and the Licensee hereby wish to amend
the said license agreement to allow the Licensee to use the
said 12.0782 additional acres for year round training and
support of the Virginia Air National Guard; and

WHEREAS, it has been determined that this amendment would be
in the best interest of the Government.

NOW THEREFORE, the parties hereto do mutually agree as
follows:

1. That License Contract No. DACA65-3-92-08 is hereby

amended to allow the Licensee to use the said 12.0782

additional acres on the same terms and conditions as
shown in the original license agreement.

2. That the said 12.0782 acre Parcel "B" is as
described in the Lease No. DACA65-5-85-26 and as shown
on the attached Exhibit "B". . '




3. That all other terms and conditions of said license
shall be and remain in full force and effect.

IN WITNESS WHEREOQOF, I have set my hand by authority of the
Secretary of the Air Force as of the date first above
written.

UNITED STATES OF AMERICA

By: ‘755%hﬁéd%u:E;ikEZ¢ZﬁZq¢a.

Title:; DIRECTOR
Air Force Real Estate Agency

The above Supplemental Agreement No. 1 to License Contract
No. DACA65-3-92-08 with all the conditions therein is hereby
accepted this 14th day of October , 1997 .

COMMONWEALTH OF VIRGINIA
DEPARTMENT OF MILITARY AFFAIRS

By : (:PC2444L£U2 él‘ugﬁjzwzt&

CARROLL THACKSTON
Major General, VaARNG
THE ADJUTANT GENERAL
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SUPPLEMENTAL AGREEMENT NO. 1 TO
LICENSE CONTRACT NO. DACA65-3-92-08

APPROVED AS TO FORM;
Ii day of :I’(7 ,19 74

Assi#t Attorney General
RECOMMEND APPROVAL: RECOMMEND APPROVAL:
DIVISION OF ENGINEERING AND DEPA ENT OF GENERAL SERVICES
BUILDINGS
BY: BY:
Nathan I. Broocke Donald C. Williams
Director Director

APPROVED BY THE GOVERNOR:

Pursuant to § 2.1-504.2 of the Code of Virginia (1950), as amended, and by the authority
delegated to me under Executive Order Number 31 (94), dated October 25, 1994, I hereby
approve the acquisition of the demised premises pursuant to this Ljcense and the execution-of
this instrument for and on behalf of the Governor of Virginja

(o (3@

Date Michael E. Thomas U
Secretary of Administration
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DACAG5-3-92-08
DEPARTMENT OF THE AIR FORCE

LICENSE FOR NATIONAL GUARD PURPOSES

' , Commonwealth
The SECRETARY OF THE AIR FORCE hereby grants to the/ Stxexof Virginia

hereinafter referred to as the licensee, a license for aperiod of ~ (25)  years, commencing on
9 October 1087 . but revocable at the will of the Secretary of the Air Force, to use and occupy for
year-round training and support of the Virginia Air National Guard, certain land and
improvements comprising a portion of the State Military Reservation, Camp Pendleton, Virginia,

which is land owned in Fee by the Commonwealth of Virginia and leased to the Department of the
Air Force under Lease Contract No. DACAG65-5-85-26. ‘

’

located substantially as shown in red on Exhibit "A", attached hereto and made a part hereof,
and described as follows:

Parcel A - Beginning at a pin in the southeast intersection of Headquarters
Road and Eighth Street Extended; along east side of Headquarters Road
N24°08'46"E a distance of 646.66' to a pin, at the northeast intersection of
Ninth Street and Headquarters Road; thence, S67°5725"E along the north side
of Ninth Street a distance of 161.71" to a pin; thence, N22°02'35"E 90.66' to
a pin; thence, N65°21'57"E a distance of 305.00' to a pin; thence,
N71°17'19"E 423.88' to a pin; thence, N88°08'03"E 238.02" to a pipe;
thence, S21°52'53"E a distance of 341.00' 1o a point in Lake Christine;
thence, $51°27'53"E 45.90' to a point in Lake Christine; thence S43°16'05"E
172.89" to a point in Lake Christine; thence, $39°51'59"W a distance of -
1,058.08' to a pin on the south side of Eighth Street; thence, N67°37'04"W
along the south side of Eighth Street a distance of 1,047.21" to the point of
beginning and containing 28.9218 acres.

THIS LICENSE is granted subject to the following conditions:

1. That the use and occupancy herein authorized shall be without cost or expense to the
Regular Establishment of the Military Departments of the Department of Defense and shall
be under the general supervision and subject to the approval of the Secretary of the Air Force
or his duly authorized representative and subject also to such rules and regulations as he may
from time to rime prescribe.

2. That the licensee shall maintain and keep in good repair and condition the premises
herein authorized to be used, and all costs of operations, maintenance, and restoration occa-
sioned by reason of the occupancy of the premises by the licensee shall be paid for from funds

available to the licensee, or from funds other than those appropriated for the Regular Estab-
lishment of the said Departments.

3. That the United States (hereinafier referred to as the Government) reserves the right
10 use the property included in this license, or any part thereof, including all buildings and

improvements situated thereon, for such purposes as the Department of the Air Force deems
necessary in the interest of national defense.

ENG FORM 1671a
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property arising out of or incident to the use or occupancy of the licensed prope '
licensee howsoever such injury or damage may be caused, and the licensee fidemnify
and save the Government harmless ﬁ'bﬁfdnj?' laims for an 1ability or damage,
excepting claims for injury or damage cﬂ}iﬂfg ViresOf the Government on the said
property which are being conducted exclus or the benefit of the Government. Northing
contained in this condirion shall trued 1o be in derogation of the rights and remedies

'es by Federal starute, It is understood that the obligations imposed on
Ls condition are limited to those not prohibited from being assumed by the laws
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supplied. Paymaex be made in the manner prescribed by said representarive upon bills
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6. That no addition to or alterarion or improvement of the premises shall be made without
prior written authorizarion from the Secretary of the Air Force or his duly authorized repre-
sentarive. All additions, alterarions, and improvements so authorized shall be maintained by

the licensee in good repair and condition. Remmes additions -and-improven
. { i .
pwhich-shall-besodesignated-by-the Secreiary-of the Air-Eorce-or-bis duly-guthorized rapra
Jﬂmfﬂﬂijﬂ‘ l'l“l’l 3B aVal ] r‘nmnlah‘/xn Aafnma f]”f{ rarxi/aix tha bobFala¥-2oall I\;Phd Pnnnrnmnn!
FEHERYE SAGH HPOR-CoMmpletionbecome-and remainthaproperiy-of the-Govarmmean:

7. That the facilities included in this license shall not be used for the quartering of per-
sonnel engaged in Virginia Air Narional Guard activiries except when such personnel
are in the Federal service axparticipating in authorized training , or when such personnel
are in the Virginia State Service. s

8. That as of the date of commencement of this license a joint survey of the properry
included thereunder, indicating the exact condition thereof, shall be made by the duly authorized
representanive of the Secretary of the Air ggmfog i;g;gépresen:an've designated by him) and by
a representanive of the Adjutant General, 0}‘@ Virginia . A written report
of said survey shall be artached hereto as Exhibit "B" and become a part hereof as fully as if

originally incorporated herein. A like survey and report shall be made upon termination of
this license.

9. Thas this license may be relinquished by the licensee upon giving thirty (30) days’ notice
in writing to the Secretary of the Air Force through his duly authorized representative.

. Y& 7 > G SO E -5 &2 3o G =~ 228 =] v - aff ”, -u 9 »,
licensee, the licensee shall vacate the premises, remove all property of the licensee therefro
(excluding those permanent additions, alterations, and improvements which under+e provi-

sions of Condirion 6 hereof have become the property of the Government),.and restore the
premises to as good condition as t kvl n the date of commeficement of the term of

this license, damages beyond the nsee and @ue 1o fair wear and tear excepted.
If, however, this license is revok gli-vicate the premises, remove said property
therefrom, and restore the premises as aforesasd within such time as the Secretary of the Air
Force may designate. In either event ifthe licensee shall fail or neglect to remove said property

and so restore the premises, therrat the option of the S ecretary of the Air Force said property
shall either become the-property of the Government without compensarnion therefor, or the
Secretary of the-ATr Force may cause the property 1o be removed and the premises to be so
restored-at the expense of the licensee, and no claim for damages against the Government or

1 QIR care.or aoanle (“1/"1[ hﬂf"aﬂtﬂd }!\! Vel d mn/‘ln SR-Aooolunt. nf l")ll‘}l rnmnnn[ An{{ X aCIOXaLIoxn
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Prior to executon of this License Agreement, Condition No(s) 4, 5, and 10 were deleted,
Condition No(s) 6, 7, and 8 were modified, and Condition No(s) 11, 12, 13, 14, 15, and 16 were
added on Page-5 and shall be a permanent part of this agreement.

IN WITNESS WHEREOF, I have hereunto set my hand this & E day of

el 19 ¢, by authority of the Secretary of the Air Force.

(Fet 0 Tainm,

ROBERT P. TURNER
Chief, Real Estate Division

The above instrument, together with all the conditions thereof, is hereby accepted this
/ 1\ 77 day of Ccjossnr 199/ .

COMMONWEALTH OF VIRGINIA
DEPARTMENT OF MILITARY AFFAIRS

Lk i Zeat

JOHN G. CASTLES, MG, USA, Adjutant General



~11. That all liabilities, obligations, and duties of the licensee are and shall be contingent upon the
availability of federal funds given to the licensee by the National Guard Bureau for the purposes in
question. Unless and until such federal funds are made available to the licensee for the purpose of
paying the obligations and liabilities or performing the contractual duties in question, the licensee
shall not be required to pay or perform the same.

12 That the United States will not be responsible for damages to the property of the licensee,
except as permitted under 28 U.S.C. 2671, et seq.

13 That whenever and for whatever reasons this license is terminated, all improvements to the
licensed real property shall, at the option of the Commonwealth of Virginia, be removed by the
Government at its expense or become and remain the property of the Commonwealth of Virginia in
accordance with the terms of the underlying lease for the use of this property from the
Commonwealth of Virginia to the Government.

14 That the land and improvements covered hereby are occupied by the United States under
Lease No. DACA65-5-85-26 from the Commonwealth of Virginia, Department of Military Affairs
for the period beginning 2 October 1987 and ending 1 October 2012. Said lease shall continue for a
period of twenty-five years or until the demised premises are no longer used by the lessee for
Virginia Air National Guard purposes. The Government also has the option of renewing the lease
for an additional twenty-five year period upon the same terms and conditions as the original lease.

15 That the United States of America has exercised its option to extend its Lease Contract
No. DACA65-5-85-26 for an addidonal twenty-five (25) years via Supplemental Agreement No. 1
to the said lease. Therefore, this license is hereby extended for an additional 25 years and will
expire according to the terms found in Supplemental Agreement No. 1 to Lease Contract No.
DACA65-5-85-26 on 1 October 2037.

16 That the terms of Lease No. DACA65-5-85-26, dated 2 October 1987, (Exhibit "C") from
the Commonwealth of Virginia to the Government, whereby the real property now licensed was
leased to the Government, together with any supplements and other amendments thereto, shall have
precedence and prevail over any conflicting terms contained in this License. :

(42l



COMMONWEALTH OF VIRGINIA
At Large, to wit:

I hereby certify that the foregoing instrument was acknowledged before me by
Robert P. Turner, Chief of the Real Estate Division, United States Army Engineer
MMfolk, on behalf of the United States of America, this (rt~ day of

— , 1991.

My commission explresﬂ

I sttt

COMMONWEALTH OF VIRGINIA
At Large, to wit:

I hereby certify that the foregoing instrument was acknowledged before me by
Major General John G. Castles, the A(djutant Gem;ral of Virginia, on behalf of the
Commonwealth of Virginia, this _\>"- day of (e Jidy o y 19 g\.

My commission expires: (N 0w \\v V3§ 5
[\ ' ~

ONor, D Dunduli

APPROVED AS TO FORM:

Date: f %f/f/
L
WA// e

Russel L. Boraas
Assistant Attorney General

Ruby G. Martin, Acting Director
Department of General Services
Commonwealth of Virginia

Pursuant to § 2.1-504.3 of the Code of Virginia, as the rnor of the

Commonwealth of Virginia, 1 hereby approve the foregoing lease of T roperty to the
United States of Virginia.

Date:

L. Douglas Wilder

Governor of Virginia



License Iile No.: 123-1.036

RECOMMEND APPROVAL: RECOMMEND APPROVAL:
DIVISION OF ENGINEERING AND DEPARTMENT OF GENERAL
BUILDINGS SERVICES
By: W By: PA@XW\,}(

7 Director

APPROVED BY THE GOVERNOR:

Pursuant to § 2.1-504.2 of the Code of Virginia (1950), as amended, as the official
designee of the Governor of Virginia, as authorized and designated by Executive Order 35
(91), dated Mav 30, 1991, I hereby approve the acquisition of the demised premises pursuant
to this Lease Agreement and the execution of this instrument for, on behalf of, and in the
stead of the Governor of Virginia.

by 4. W Qitlr)
7 7 Ruby G. Martin
Secretary of Administration

/4-31-9¢

(Date)
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LEASE NO.123 -L 0036

SUPPLEMENTAL AGREEMENT NO.3
TO LEASE CONTRACT NO. DACA65-5-85-26
STATE MILITARY RESERVATION, CAMP PENDLETON
VIRGINIA BEACH, VIRGINIA

THIS SUPPLEMENTAL AGREEMENT NO. 3 is made and entered into
this 2/3%2day of TJHaA~NE , 2004, by and between the
Commonwealth of Virginia, Department of Mllltary Affairs,
501 East Franklin Street, Richmond, Virginia, lessor,
hereinafter designated the "Commonwealth” and the United
States of America, Lessee hereinafter designated as the
"Government".

WITNESSTH THAT: —

WHEREAS, by Land Lease No. DACA65-5-85-26, dated the 2™ day
of October 1987, the Commonwealth granted a Lease to the
Covernment for the use of 28.9218 acres of land for a term
of Twenty-five (25) years with an option on a Twenty-five
yvears extension and an,option to lease an additional 12.0782
acres, at The State Military Reservation, Camp Pendleton, in
the vicinity of the City of Virginia Beach, Virginia; and

WHEREAS, by Supplemental Agreement, No. 1 to Land Lease No.
DACA65-5-85-26, the Commonwealth exterded the sa’d lease
for an additional twenty-five years as outlined iz :the
option shown in the original Land Lease to the Government;
and

WHEREAS, by Supplemental Agreement, No. 2 to Land Lease No.
DACA65-5-85-26, the Commonwealth granted the use of tHe
additional 12.0782 acres of land as outlined in the original
Land Lease to the Government; and

WHEREAS, the Government has requested that the said Lease be
amended to permit the use an additional 19.37 acres of land
at State Military Reservation, Camp Pendleton for Air
National Guard purposes; and

WHEREAS, it has been determined that the aforementioned
amendment would be in the best interest of the Commonwealth
and the Government.

NOW THEREFORE, the parties hereto do mutually agree as
follows:

1. That Lease Contract No. DACA65-5-85-26 is hereby
amended to grant to the Government the use of an additional
19.37 acres of land at the State Military Reservation, Camp
Pendleton, in the vicinity of the City of Virginia Beach,

Virginia making the total acreage of leased parcels 60.37+
acres.

f



2. That the term of the use of the additiocnal 19.37
acres will coincide with the remaining term of the other
parcels.

3. That the Exhibits "A-1" (map) and "A-2" (legal
description) are attached hereto and made a permanent part
of this Supplemental Agreement and the parties hereto
acknowledge receipt of a copy of the "Final Environmental
Baseline Survey, Camp Pendleton State Military Reservation,

Virginia Beach, VA, dated October 1999".

4. That all other terms and conditions of said Lease
shall be and remain in full force and effect.

IN WITNESS WHEREOQOF, the parties hereto have executed this
Supplemental Aareement No. 3 as of the date first above
written.

COMMONWEALTH OF VIRGINIA
DEPARTMENT OF MILITARY AFFAIRS

o (il o

CLAUDe 4. w;"//m;ns

(Print or tvrze name)
The Adjutant General

AIR FORCE REAL ESTATE AGENCY

(Print or tyope name)

Deputy Assistant

Secretary of the Alir Force
(Installations)

&7%7/7

ROBERT F. MENKE
Realty Specialist



Supplemental Agreement No. 3
Lease Contract No. DACA65-5-85-26

APPROVED AS TO FORM:

Lo g Ao ou

District Counsel

Norfolk District Corps of Engineers

APPROVED AS TO FORM:

A J%%&/fqg s

AT

fgéLASSlS ant Attorney Genefal

/i

RECOMMENDED APPROVAL RECOMMENDED APPROVAL
DIVISION OF ENGINEERING AND DEPARTMENT QOF GENERAL SZRVICZE
BUILDINGS
/ [
(Print or typed Name} (Print or Type Naxe)

Director Direczor
APPROVED BY THE GOVERNOR

Pursuant to § 2.1-504.2 of the Code of Virginia (1%20), as

amended, and by the authority delegated to me under Executlve Ord
Number 3) (94) dated Oc,-fzsbe( 25 : , 19q‘/ hereby

approve the acquisition of the demised promises pursuant to this

agreement and the execution of this instrument for and on cehalf of
Governor Virpginia. { M

(Print or type name)

Secretary of Administration



District of Columbia
City of WASHINGTON

I nersby cerctiv that thsz Ioragoing lnmstrimeanc was acrncwlaedzad
sefcre nz by ( L/Aup E /O /7///,1,/
; - Virzinlz. on behall cf ~nz Commonwez_th o7

¥ ocommisslion smxplires: - ‘ MBARCH Ro by~

. /M Nt

f?m:g;etk/)._ Me /?LUST:R

H
{(Printed Name)
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SUPPLEMENTAL AGREEMENT NO. 2
TO
LEASE NO. DACA65-5-85-26

This Supplemental reement, made and entered into this
day of %M&M , 1997 , by and between

the Commonwealth of Virginia, Dqﬁértment of Military Affairs,

501 East Franklin Street, Richmond, Virginia, Lessor, hereinafter
referred to as the "Commonwealth" and the United States of
America, Lessee, hereinafter called the "Government".

WITNESSETH:

WHEREAS, on the 2nd day of October, 1987, the aforesaid
lease was entered into by and between the Commonwealth and the
Government for the land described therein located on the State
Military Reservation, Camp Pendleton, Virginia Beach, Virginia;
and

NOW THEREFORE, the Government is exercising its option,
described in the therein above mentioned lease, to lease
additional acreage (Parcel B containing 12.0782 acres) under the
same terms and conditions as are contained therein in the above
mentioned lease with respect to Parcel "A."

The Government agrees that it shall make improvements to
Parcel "B" and thereafter provide continuing maintenance of Parcel
"B," at the expense of the Government, for the use of the Virginia
Air National Guard described in the aforesaid lease or an
acceptable substitute unit.

It is understood and agreed by the parties hereto that all
other terms and conditions of Lease No. DACA65-5-85-26 and
supplemental agreements thereto, shall remain the same and in full
effect.

IN WITNESS WHEREOF, the parties hereto have executed this
Supplemental Agreement No. 2 as of the date first above written.

COMMONWEALTH OF VIRGINIA
DE TMENT OF MILITARY AFFAIRS

sy Cnnall

CARROLL THACKSTON
Major General, VaARNG
The Adjutant General

THE UNITED STATED OF AMERICA
by O ton F Fopppct—

WILLIAM:E.: EDWARDS ;. DIRECTOR

AIR FORGE REAL:ESTATE AGENCY

DEPUTY ASSISTANT SECRETARY OF THE
ATIR FORCE (INSTALLATIONS)




APPROVED AS TO FORM:

é% day of W

LA, OM

William A. Diamond
Assistant Attorney General

RECOMMEND APPROVAL:
DIVISION OF ENGINEERING AND

BY: %MM

Nathan I. Broocke
Director

APPROVED BY THE GOVERNOR:

SUPPLEMENTAL AGREEMENT NO. 2
TO LEASE NO. DACA65-5-85-26

, 19 926 .

RECOMMEND APPROVAL:
DEPARTMENT OF GENERAL SERVICES

o, Aoidot Yyl

Donald C. Williams
Director

Pursuant to § 2.1-504.2 of the Code of Virginia (1950), as
amended, and by the authority delegated to me under Executive
Order Number 31 (94), dated October 25, 1994, I hereby approve the
acquisition of the demised premises pursuant to this License and
the execution of this instrument for and on behalf of the Governor

of Virginia

A\a\a€

Date

T

Michael E. Thomas
Secretary of Administration




RENCL A ~ LEASE NO, 123-L03¢
B SN _
. . SUPPLEMENTAL%GREEMENT NO. 1

LEASE NO. DACA65-5-85-26

This Supplemental Agreement, made and entered into this _4th day of :
December, 1991 3990, by and between the Commonwealth of Virginia, Department of
Military Affairs, 501 East Franklin Street, Richmond, Virginia, Lessor, hereinafter referred
to as the "Commonwealth", and the United States of America, Lessee, hereinafter called the
"Government®. <

WITNESSETH:

WHEREAS, on the 2nd day of October, 1987, the aforesaid lease was entered into by and
between the Commonwealth and the Government for the land described therein located on the
State Military Reservation, Camp Pendleton, Virginia Beach, Virginia; and

WHEREAS, by virtue of mutually agreed terms set forth in Paragraph 3. of said lease,
the Government hereby elects to extend Lease DACA65-5-85-26 covering Parcel A for an
additional twenty-five (25) years upon the same terms and conditions.

NOW, THEREFORE, this lease is amended as follows:

Change Paragraph 3. to read as follows:

"3. TERM OF THE LEASE. The term of this lease shall commencs on the 2nd day of

October, T387 and shall continus for a period of fifty (50) years thereafter or unfil such
earlier time as the demised premisas are no ] ssee for Virginia Air National
] :

It Is understood and agreed by the parties hersto that all other terms and conditions of
Lease DACA65-5-85-26 shall remain the same and in full effect.

IN WITNESS WHEREOF, the parties hereto have executed this Supplemental Agreement
No. 1 as of the date first above written. . :

COMMONWEALTH OF VIRGINIA
DEPARTMENT OF MILITARY AFFAIRS

S Al
N |

-, THEUNITED STATES OF AMERICA

Pty Ko .
BY \ ’“6’*;( o /,L"u'.-:.\_'\,.
ROBERT P. TURNER
Chlef, Real Estate Division
U.S. Army Engineer District, Norfolk




COMMONWEALTH OF VIRGINIA
At Large, to wit:

| hereby certify that the foregoing Instrument was acknowledged before me by Robert P,
Turner, Chief of the Real Estate Division, United States Army Engineer District, Norfolk, on
behalf of the United States of America, this _4th_ day of _ December , 1991,

My commission expires: 9_June 1993

TA\)M /ép - })/ r'“"":‘b‘j""k-ﬁ

~

DIANE_D. MOUNTAIN
(Printed Name)

COMMONWEALTH OF VIRGINIA
At Large, to wit:

| hereby certify that the foregoing instrurhent was acknowledged before me by Major
General John G. Castles, the Adjutant General of Virginia, on behalf of the Commonwealth of
Virginia, this _\5 day of D ddun , 1991.

My commission expires: Q{go_.u VW \qgd

N

a5 Sundudes
)

(Printed Name)
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LAND LEASE

BETWEEN
THE COMMONWEALTH OF VIRGINIA,
DEPARTMENT OF MILITARY AFFAIRS

Iﬂ""i
.
AND Cbuu/ o
e :
THE 'UNITED STATES OF AMERICA 6‘

Department of the Army, Corps of Engineers
North Atlantic Division, Norfolk District
Lease No. DACA65-5-85-26

THIS LEASE, made and entered into this 2nd day of
1987, by and between the Commonwealth of Virginia, Department of Military
Affairs, Lessor, whose address is 501 East Franklin Street, Richmond, Virginia
23219, and whose interest in the property hereinafter described is that of fee
owner for its successors and assigns, hereinafter called the "Commonwealth",

r

and the United States of America, Lessee, hereinafter called the "Government™.

WITNESSETH: The parties hereto for the consideration hereinafter
mentioned covenant and agree as follows:

1. The Commonwealth hereby leases to the Government for it and its assigns
exclusive use of the following described premises located on State Military
Reservation, Camp Pendleton, in the vicinity of the City of Virginia Beach,
Virginia. :

Parcel A. - Beginning at a pin at the southeast intersection of
Headquarters Road and Eighth Street Extended; along east side of
Headquarters Road N 24°08'46"™ E a distance of 646.66' to a pin, at
the northeast intersection of Ninth Street and Headquarters Rcad;
thence S 67°57'25" E along the north side of Ninth Street a distance
of 161.71' to a pin; thence N 22°02'35" E 90.66' to a pin; thence

N 65°21'57" E a distance of 305.00' to a pin; thence S 71°17'19"

W 423.88' to a pin; thence S 88°08'03" W 238.02' to a pipe; thence

S 21°52'53" E a distance of 341.00' to a point in Lake Christine;
thence S 51°27'53" E 45.90' to a point in Lake Christine; thence

S 43°16'05" E 172.89' to a point in Lake Christine; thence

S 39°51'59" W a distance of 1,058.08° to a pin on the south side of
Eighth Street; thence N 67°37'04"™ W along the south side of Eighth
Street of 1,047.21' to the point of beginning and containing 28.9218
acres.

2. CONSIDERATION. The consideration for this lease to the Government and the
options granted to the Government herein shall be the establishment by the
Government of a new Virginia Air National Guard construction engineering unit,
which shall be located on the demised premises together with the construction
and continuing maintenance of such facilities upon said premises as are needed
for the housing and training of said unit, all at the expense of the
Government.

@ - s



3. TERM OF THE LEASE. The term of this lease shall commence on the date when
the fully executed lease agreement is approved, in writing, by the Governor of
the Commonwealth or his designee and shall continue for a period of twenty-
five (25) years thereafter or until such earlier time as the demised premises
are no longer used by the lessee for Virginia Air National Guard purposes.

The Government is hereby granted an option to renew the lease of Parcel A for
an additional twenty-five (25) years upon the same terms and conditions,
provided that the Government shall given written notice of its exercise of
said option by delivering said notice to the Adjutant General of Virginia no
later than one year prior to the expiration date of this lease.

4. OPTION TO LEASE ADDITIONAL ACREAGE. The Commonwealth hereby grants to the
Government an option to lease, on the same terms and conditions as are
contained herein with respect to Parcel "A", an additional tract of land
located on the State Military Reservation, Camp Pendleton, in the City of
Virginia Beach, Virginia, to be used for the expansion of facilities for the
housing and training of the aforesaid Virginia Air National Guard Unit or
acceptable substitute unit. Said tract is described as follows:

Parcel B, - Beginning at a pipe at the northeast corner of the
aforementioned Parcel A in the dividing line of said property and
subdivision of Croatan Beach (renamed "Lake Christine") thence

S 88°08'03"™ W a distance of 238.02' to a pin; thence § 71°17'19" W a
distance of 423.88' to a pin; thence N 19°00'56"™ W a distance of
206.68' to a pin; thence N 43°26'10™ E 700.62' to a pin in the
dividing line of said property and "Parcel 29 - Croatan Beach",
thence along said dividing line S 21°52'53" E a distance of 146.76'
to a pipe; thence N 70°55'07" E 627.30' to a pipe; thence S 19°00'53"
E a distance of 456.60' to a pipe; thence S 70°'55'07" W a distance of
6043.50' to a pipe, the point of beginning and containing 12.0782
acres.

This option may be exercised only during the original twenty-five (25)
year term of the lease of Parcel "A". The lease of Parcel "B" shall commence
on such date as the Government exercises this option by delivering written
notice thereof to the Adjutant General of Virginia, and shall continue until
the expiration of the lease of Parcel "A", so that the lease of Parcels "A"
and "B" shall terminate simultaneocusly, whether because of the passage of time
or because the demised premises are no longer used by the lessee for Virginia
Air National Guard purposes, whichever occurs first.

The Commonwealth further grants to the Government an option to extend
said lease for a period of twenty-five (25) years, said option to be identical
to and exercised in the same manner as the option to extend the lease on
Parcel "A", which is granted herein. The consideration for the lease of
Parcel "B" shall be the improvement and continuing maintenance of Parcel "B"
by the Government at its expense for the use of the said Virginia Air National
Guard unit or acceptable substitute unit.



5. IMPROVEMENTS. The Government may, at its sole expense, make such
improvements on the demised premises as it deems necessary. The design and
location of all buildings and any appurtenant structures of any nature erected
by the Government on Parcels "A" and "B" shall be subject to review by the
Commonwealth's Art and Architectural Review Council and to the approval of the
Governor of the Commonwealth pursuant to § 2.1-488.4 of the Code of Virginia.
Regardless of the reason for which the leases may be terminated, at such time
as the lease of either or both Parcels "A" and "B" terminates, all
improvements thereon shall, at the option of the Commonwealth and without any
additional consideration, be removed by the Government or become and remain
the property of the Commonwealth. During the term of the lease of Parcel "A"
or "B" or any extension thereof, any improvements erected upon Parcel "A"
and/or "B"™ shall be maintained by the Government, at its expense, in a high
state of repair so that they remain attractive and useful for their normal
purposes and do not deteriorate and/or become unsightly. In the event that
the Government allows the demised premises and/or the improvements which it
constructs thereon to deteriorate and/oxr become unsightly, the Commonwealth
may repair and maintain said premises and the improvements thereon and the
Government shall reimburse it for any expenses incurred thereby.

6. UTILITIES. All utilities serving the demised premises shall be separately
metered from the rest of Camp Pendleton and all expenses for utilities serving
the demised premises shall be paid by the Government.

7. INTERIM FACILITIES. During the construction of necessary facilities on
Parcel "A" the United States may continue to use for the housing and training
of said Virginia Air National Guard unit, those facilities described in
paragraph 4 of the "Authorization To Use Camp Pendleton" executed by Major
General John G. Castles, Adjutant General of Virginia, and approved by the
Secretary of Transportation, Andrew B. Forgarty, on 31 May 1984, a copy of
which is attached hereto as Exhibit "A". Each of the individual interim
facilities described in said paragraph may continue to be used by the United
States until such time as a permanent facility serving the purpose of the
interim facility is constructed or until 31 May 1995, whichever comes first.
Said interim facilities shall be used under the terms and conditions of said
"Authorization To Use Camp Pendleton".

8. INGRESS AND EGRESS. During the term of this lease or any extension
thereof, the Government is hereby granted the right-of-ingress and egress to
the demised premises by way of the now-existing main road or any other main
roads hereafter constructed, leading from the Camp Pendleton's main entrance
to Parcel "A" and/or Parcel "B" and including the right-of-ingress and egress
over main roads on other lands of the lessor, provided such ingress and egress
is necessary and not otherwise conveniently available to the Government. Said
right-of-ingress and egress shall be subject to such reasonable restrictions
as may be imposed by the Commonwealth to preserve and protect said roadway
(for example, restrictions as to weights of vehicles and loads). Said right-
of-ingress and egress shall also be subject to such restrictions as to hours
and times of operation as may be imposed by the Commonwealth upon Camp
Pendleton generally.

9., COMMAND AUTHORITY. The overall command and control of Camp Pendleton
shall remain vested in the Governor of the Commonwealth of Virginia and those
appointed under him. This acknowledgement of the Governor's command and
control in this lease shall not in any way be interpreted to change the
responsibility of the Government for the demised premises or its liability
resulting from injury to persons and property thereon.

3



10. USE BY THE COMMONWEALTH. Nothing herein shall prohibit the Government
from permitting use of all or portions of the demised premises by the Virginia
Army National Guard, other organizations of the Virginia militia, and other
agencies and institutions of the Commonwealth in addition to the planned use
of the premises by the Virginia Air National Guard.

11. Any notice under the terms of this lease shall be in writing, signed by a
duly authorized representative of the party giving such notice and, if given
by the Government, shall be addressed to the Lessor at Commonwealth of
Virginia, Department of Miliary Affairs, 501 East Franklin Street, Richmond,
virginia 23219, and, if given by the Lessor, shall be addressed to District
Engineer, U.S. Army Engineer District, Norfolk, ATTN: Real Estate Division,
803 Front Street, Norfolk, Virginia 23510-1096. Either party may at any time
give notice to the other of a new address for the delivery of notices.

12. FACILITY NONDISCRIMINATION.

a. As used in this section, the term "facility"™ means Parcels A and B
and the interim facilities described in paragraph 7 of this lease.

b. Both parties agree that they will not discriminate by segregation or
otherwise against any person or persons, because of race, color, religion,
sex, or national origin, in their use of the facilities.

c. It is agreed that either party's noncompliance with the provisions of
this section shall constitute a material breach of this lease. 1In the event
of such noncompliance, either party may take appropriate action to enforce
compliance, may terminate this lease or may pursue such other remedies as may
be provided by law.

IN WITNESS WHEREOF, the Commonwealth of Virginia and the United States of
America have caused this lease agreement to be executed by their duly
authorized representatives. '

COMMONWEALTH OF VIRGINIA,
DEPARTMENT OF MILITARY AFFAIRS

%//J,«f

G. CASTLES, MG
¢ dj tant General

THE UNITED STATES OF AMERICA

. RICE, YR. 4/
Chief, Real Estate TDivision
U.S. Army Engineer District, Norfolk



State of Virginia
At Large, to-wit:

I hereby certify that the foregoing Land Lease was acknowledged byc¥7

John G. Castles, the Adjutant General of Virginia, on behalf of the :
Commonwealth of Virginia, before me and in my jurisdiction, this c;z’/ day

(Yot Frn

My Commission expires:

77w¢/a 29 /99/

ry Public

State of Virginia
At Large, to-wit:

I hereby certify that the foregoing Land Lease was acknowledged by
L. E. Rice, Jr., Chief, Real Estate Division, U.S. Army Engineer District,
Norfolk, on behalf of the United Staées of rica, before me and in my

jurisdiction, this JAY™  day of , 1987.

My Commission expires:

Qb 51) 589

Drmaed /) LAK

Notaty Public



Approved as to Form &¢7
this /n/ day of / . 7

BY: //M%Wk

RUSSEYLL L. BORAAS
Assistant Attorney General

Recommended Approval:

4

NATAANYI. BROOCKE, DIRECTOR
Division of Engineering and Building
Department of General Services

Recommended Approval:

WENDELL E. SELDON, PIRECTOR
Department of General Services

. 1987,

Pursuant to Section 2.1-504.2 of the Code of Virginia and by the authority
delegated to me by the Governor of the Commonwealth of Virginia as Secretary
of Administration, by Executive Order Number 29 (86) dated November 15, 1986,
I hereby approve the above lease of real property by the Commonwealth of

Virginia on behalf of the Governor.

w ¥

Secretary of Administration



November 16, 1987

Real Estate Division

Ms. Mary Sue Terry
Attorney General

Office of the Attorney General
Superior: - Court Building
101 North Eight Street
Richmond, Virginia 23219

Dear Ms. Terry:

Enclosed is fully executed copy of Land Lease No. DACA65-5-85-26 for The
Virginia Air National Guard Construction Engineer Engineering Unit, located on State
Military Reservation, Camp Pendleton, Virginia Beach, Virginia.

Thank you for your cooperation in this matter.

Sincerely,

D. Bruce Sharp,
Acting Chief, Real Estate Division
Enclosure
Copy Furnished:
Dept. of Army & Air Force, National Guard Bureau, ATTN: NGB-JA,
Wash., D. C. 20310-2500
Commonwealth of Va., Dept. of Military Affairs, Adjutant General's Office,
501 E. Franklin St., Rich, Va. 23219-2317
Dept. of Army & Air Force, National Guard Bureau, ATTN: ANGSC/DEP
Andrews AFB, Md. 20331-6008
Cdr., 203rd CEF(HR), ATTN: DEMO, P. O. Box 180, Va. Beach, Va.
Cdr., Dept. of Aimy & Air Force, National Guard Bureau, ATTN: ANGSC/DEP
Wash., D.C. 20310-2500
,/Cf)mmonwealth of Va., The Adjutant General, ATTN: VAFM, 501 E. Franklin
St., Rich., Va. 23219 .
LTC. William A. Prosise, Jr., 203rd Civil Eng. Flight (Heavy Repair),
P. O. Box 180, Va. Beach, Va. 23458
Commonwealth of Va., Dept. of Military Affairs, ATTN: VAAG-JA, 501 E.
Franklin St., Rich., Va. 23219



SUPPLEMENTAL AGREEMENT NO. 3
to
LICENSE NO. DACA65-3-92-08
between
THE UNITED STATES OF AMERICA
and
STATE MILITARY RESERVATION, CAMP PENDLETON
VIRGINIA BEACH, VIRGINIA

of , 2014 by and between the United States of America (Government
(Grantor) granted to the Commonwealth of Virginia, Department of Military Affairs, 501
East Franklin Street, Richmond, Virginia (Virginia Air National Guard (Grantee).

WITNESSETH:

WHEREAS, by license agreement DACA65-3-92-08 commencing 2 October
1987 and terminating 1 October 2037 for the use and occupancy of 28.9218 acres of
land for fifty (50) years; and

j T?IS SUPPLEMENTAL AGREEMENT NO. 3 is made and into this 5 é[ day

WHEREAS, by Supplemental Agreement No. 2 to License No. DACA65-3-93-08,
the Government granted the use an additional 12.0782 acres of land to the Virginia Air
National Guard; and

WHEREAS, Supplemental Agreement No. 2, the license was amended to give
the Virginia Air National Guard the use of an additional 19.37 acres of land at the State
Military Reservation Camp Pendleton, in the vicinity of the City of Virginia Beach,
Virginia making the total acreage of the Licensed parcels 60.37+ acres; and

WHEREAS, The Government would like to now extend the License DACAG5-3-
92-08 for an additional twenty-five (25) years to correspond with the extension of Lease
DACAB5-5-85-26;

NOW, THEREFORE, the parties hereto, in consideration of mutual benefits to be
derived hereunder, do hereby amend said (instrument type) in the following respects
and in these respects only:

The term of this license shall be extended and commence on the 2 October 2037
and shall continue for a period of twenty-five (25) years thereafter or until such earlier
time as the demised premises are no longer used by the Virginia Air National Guard.



All other terms and conditions of the aforesaid (type of instrument) are hereby
ratified and, except as modified by this Supplemental Agreement, shall remain in full
force and effect.

IN WITNESS WHEREOQF, | have hereunto set my hand by authority of the
(Grantee) this day of , 2014.

COMMONWEALTH OF VIRIGNIA
MILITARY AFFAIRS

THIS SUPPLEMENTAL AGREEMENT (or AMENDMENT) is also executed by
The %\Jemment under the authority of the Secretary of the Air Force this _ & o day
, 2014.

UNITED STATES OF AMERICA

([ fame @u&u

C. DIANLE BAILEY, GS-15, DAF
Chief, Real Estate Transactions l)msmn
Instd]]dtlons Directorate
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THIS SOIL SURVEY

Turn to ‘‘Index to Soil Map Units"’
5 ., Wwhich lists the name of each map unit and the

page where that map unit is described.

See ‘‘Summary of Tables’' (following the
6. Contents) for location of additional data
on a specific soil use.
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Consult *‘Contents’’ for parts of the publication that will meet your specific needs.
This survey contains useful information for farmers or ranchers, foresters or
7 N agronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for conservationists, recreationists, teachers, or students;
for specialists in wildlife management, waste disposal, or pollution control.



This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in 1981. Soil names and
descriptions were approved in 1982. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1981. This survey was
made cooperatively by the Soil Conservation Service and the Virginia
Polytechnic Institute and State University. The survey is part of the technical
assistance furnished to the Virginia Dare Soil and Water Conservation District
and was financed in part by the Virginia Soil and Water Conservation
Commission and the City of Virginia Beach City Council.

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping.
If enlarged, maps do not show the small areas of contrasting soils that could
have been shown at a larger scale.

Cover: A cultivated area of Acredale silt loam adjacent to a housing development.
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Foreword

This soil survey contains information that can be used in land-planning
programs in the City of Virginia Beach. It contains predictions of soil behavior
for selected land uses. The survey also highlights limitations and hazards
inherent in the soil, improvements needed to overcome the limitations, and the
impact of selected land uses on the environment.

This soil survey is designed for many different users. Farmers, foresters,
and agronomists can use it to evaluate the potential of the soil and the
management needed for maximum food and fiber production. Planners,
community officials, engineers, developers, builders, and home buyers can use
the survey to plan land use, select sites for construction, and identify special
‘practices needed to insure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal,
and pollution control can use the survey to help them understand, prBtect, and
enhance the environment.

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet. or subject to flooding. Some are too unstable to be
used as a foundation for buildings or roads. Clayey or wet soils are poorly
suited to use as septic tank absorption fields. A high water table makes a soil
poorly suited to basements or underground installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map. The
location of each soil is shown on the detailed soil maps. Each soil in the survey
area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at the local office
of the Soil Conservation Service, the Cooperative Extension Service, or the soil
scientist for the City of Virginia Beach Environmental Services.

J7ud AN

Manly S. Wilder
State Conservationist
Soil Conservation Service
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THE CITY OF VIRGINIA BEACH is in the extreme
southeastern corner of Virginia and was formed in 1963
from a merger of Princess Anne County and the town of
Virginia Beach. Richmond, the State capital, is 117 miles
to the northwest, and Raleigh, North Carolina, is 190
miles to the southwest. The City of Virginia Beach has
an area of about 309 square miles, or 197,590 acres. lts
population has grown from about 20,000 in 1940 to
nearly 260,000 in 1981.

This soil survey provides additional and more detailed
information to a survey that was published in 1945, when
the area was known as Princess Anne County (6). The
descriptions, names, and boundaries of the soils in this
survey do not in all instances agree with those in the
earlier survey or with those in adjoining counties. The
differences are the results of an expanded knowledge of
the soils, changes in methods of soil classification, and
differences in the detail of the maps.

General Nature of the Survey Area

This section provides data about the climate of the
survey area and describes some of the natural and
cultural factors that influence land use.

Climate

Provided by Virginia Polytechnic Institute and State University.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Norfolk in the period

1949 to 1978. Table 2 shows probable dates of the first
freeze in fall and the last freeze in spring. Table 3
provides data on length of the growing season.

In winter the average temperature is 42 degrees F,
and the average daily minimum temperature is 33
degrees. The lowest temperature on record, which
occurred at Norfolk on January 17, 1977, is 5 degrees.
In summer the average temperature is 77 degrees, and
the average daily maximum temperature is 85 degrees.
The highest recorded temperature, which occurred at
Norfolk on July 23, 1952, is 103 degrees.

Growing degree days are shown in table 1. They are
equivalent to ““heat units.” During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (40
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in
fall.

The total annual precipitation is 45 inches. Of this, 25
inches, or 56 percent, usually falls in April through
September. The growing season for most crops falls
within this period. In 2 years out of 10, the rainfall in April

.through September is less than 22 inches. The heaviest

1-day rainfall during the period of record was 7.41 inches
at Norfolk on August 31, 1964. Thunderstorms occur on
about 37 days each year, and most occur in summer.
The average seasonal snowfall is 7.2 inches. The
greatest snow depth at any one time during the period of
record was 11 inches. On an average of 1 day, at least 1
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inch of snow is on the ground. The number of such days
varies greatly from year to year.

The average relative humidity in midafternoon is about
58 percent. Humidity is higher at night, and the average
at dawn is about 78 percent. The sun shines 63 percent
of the time possible in summer and 56 percent in winter.
The prevailing wind is from the southwest. Average
windspeed is highest, 10.6 miles per hour, in March.

The survey area frequently is subject to storms out of
the northeast during fall, winter, and spring. These
storms can produce localized flooding and severe
shoreline erosion. The summer in Virginia Beach
produces numerous thunderstorms whose strong winds
and heavy rains sometimes result in localized flooding.
Although Virginia Beach is north of the track usually
followed by hurricanes and tropical storms, the City has
been struck infrequently by hurricanes.

Physiography, Relief, and Drainage

The City of Virginia Beach lies entirely within the
Tidewater area of the Atlantic Coastal Plain. The
physiography of the survey area consists of narrow,
subdued, well drained ridges; broad, poorly drained flats;
and coastal areas (3). The ridges generally are oriented
in a north-south direction and are separated by the
broad flats. The rounded ridgecrests mainly are 5 to 15
feet above the lower lying flats. Some areas on Pungo
Ridge have an elevation of 18 to 21 feet above sea
level. The Oceana Ridge, in the northern part of the city,
has some elevations as much as 25 to 30 feet above
sea level, and slightly higher elevations are in some
western parts of the city.

The coastal areas consist of marshes, beaches, and
dunes. The dunes on the Outer Banks of the survey area
typically range from 20 to 25 feet in elevation, but a few
solitary dunes south of False Cape are about 55 feet
above sea level. The wooded dunes in the Cape Henry
area range from about 20 to 85 feet above sea level.

Most of the survey area is nearly level to gently
sloping. Some areas near drainageways, mostly in the
northern part of the survey area, are strongly sloping to
steep. Dunes in the coastal areas are mostly gently
sloping to steep.

Several large rivers and bays and many lakes and
drainageways are throughout the survey area. Some
drainageways are bordered by low ridges consisting of
well drained or moderately well drained soils; some are
bordered by a narrow rim of well drained to somewhat
poorly drained soils that grade to poorly drained soils
farther from the edge of the drainageway.

The drainage pattern in the survey area is fairly well
defined in the northern third and is more poorly defined
in the southern two-thirds. The northern areas are
drained by the Lynnhaven River, Little Creek, and the
Elizabeth River. The southern part is drained by West
Neck, Back Bay, the North Landing River, and
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Blackwater Creek. These drainageways are influenced
by windtides. The water is highest when sustained
southerly breezes cause flooding in low-lying (generally
less than 3 feet above sea level) areas adjacent to the
drainageways. Remnants of a former small eastward-
flowing drainage network, which includes Rudee Inlet,
Owl Creek, Redwing Lake, and Lake Tecumseh, are part
of a once larger system that has been nearly destroyed
by headland retreat of the coast.

Industry

The City of Virginia Beach has a broad economy
based on agriculture, tourism, light industry, and the
military.

Most farms are in the southern part of the survey area.
The major crops are corn, soybeans, and small grains
and some vegetables and other specialty crops.

Much of the industry in the area is related to services
for the more than 1.5 million tourists that visit Virginia
Beach each year. Light industry and providing a civilian
workforce and services for the numerous military
installations in and near the survey area also play an
important role in the local economy.

How This Survey Was Made

Soil scientists made this survey to learn what soils are
in the survey area, where they are, and how they can be
used. They observed the steepness, length, and shape
of slopes; the size of streams and the general pattern of
drainage; and the kinds of native plants or crops. They
dug many holes to study soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil. It
extends from the surface down into the parent material,
which has been changed very little by leaching or by
plant roots.

The soil scientists recorded the characteristics of the
profiles they studied and compared those profiles with
others in nearby counties and in more distant places.
They classified and named the soils according to
nationwide uniform procedures. They drew the
boundaries of the soils on aerial photographs. These
photographs show trees, buildings, fields, roads, and
other details that help in drawing boundaries accurately.
The soil maps at the back of this publication were
prepared from aerial photographs.

The areas shown on a soil map are called map units.
Most map units are made up of one kind of soil. Some
are made up of two or more kinds. The map units in this
survey area are described under “General soil map
units” and “Detailed soil map units.”

While a soil survey is in progress, samples of some
soils are taken for laboratory measurements and for
engineering tests. All soils are field tested to determine
their characteristics. Interpretations of those
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characteristics may be modified during the survey. Data
are assembled from other sources, such as test results,
records, field experience, and state and local specialists.
For example, data on crop yields under defined
management are assembled from farm records and from
tield or plot experiments on the same kinds of soil.

But only part of a soil survey is done when the soils

have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it can be
used by farmers, woodland managers, engineers,
planners, developers and builders, home buyers, and
others.






General Soil Map Units

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit on the general
soil map is a unique natural landscape. Typically, a map
unit consists of one or more major soils and some minor
soils. It is named for the major soils. The soils making up
one unit can occur in other units but in a different
pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for
planning the management of a farm or field or for
selecting a site for a road or building or other structure.
The soils in any one map unit differ from place to place
in slope, depth, drainage, and other characteristics that
affect management.

Soil Descriptions

Areas dominated mostly by poorly
drained to well drained soils; on uplands

The map units in this group mostly are inland. The
soils formed mainly in marine and fluvial deposits on
upland ridges and side slopes and on broad, nearly level
flats. The soils have a subsoil that dominantly is loamy.

1. Acredale-Tomotley-Nimmo

Poorly drained soils that have a loamy subsoil; formed in
marine and fluvial sediments '

This map unit consists of nearly level soils in broad flat
areas mainly in the central and southern parts of the
City. Siopes range from 0 to 2 percent. The map unit
makes up about 41 percent of the survey area. Acredale
soils make up about 50 percent of the map unit,
Tomotley soils about 18 percent, Nimmo soils about 14
percent, and soils of minor extent about 18 percent.

The Acredale soils are slowly permeable. They have a
surface layer of silt loam, a subsoil of silt loam and silty
clay loam, and a substratum of fine sandy loam.

The Tomotley soils are moderately permeable. They
have a surface layer of loam, a subsoil of loam and
sandy clay loam, and a substratum of loamy sand.

The Nimmo soils are moderately permeable. They
have a surface layer of loam, a subsoil of sandy loam
and loam, and a substratum of fine sand.

The minor soils are somewhat poorly drained Augusta,
Chapanoke, and Dragston soils and very poorly drained
Hyde, Nawney, and Portsmouth soils. The Augusta,
Chapanoke, and Dragston soils are around the outer
edges of this map unit and on small knolis at slightly
higher elevations. The Hyde and Portsmouth soils are in
slight depressions, and the Nawney soils are in swampy
drainageways.

This map unit is used mostly for cultivated crops, but
some areas are in woodland or are used for community
development. A large part of the map unit has been
cleared and drained; the drained areas have good
suitability for cultivated crops. The unit is suitable for
woodland, but wetness in some areas limits the use of
heavy equipment. The main limitation for community
development is a seasonal high water table.

2. State-Tetotum-Augusta

Well drained, moderately well drained, and somewhat
poorly drained soils that have a loamy subsoil; formed in
marine and fluvial sediments

This map unit consists of nearly level to gently sloping
soils on broad ridges and side slopes. These areas are
mainly in the northern part of the City. Slopes range from
0 to 6 percent. The map unit makes up about 15 percent
of the survey area. State soils make up about 24 percent
of the map unit, Tetotum soils about 22 percent, Augusta
soils about 13 percent, and soils of minor extent about
41 percent.

The State soils are on side slopes. They have a
surface layer of loam, a subsoil of loam, and a
substratum of sandy loam. They are well drained and
have moderate permeability.

The Tetotum soils are on low-lying ridges and side
slopes. They have a surface layer of loam, a subsoil of
loam and clay loam, and a substratum of loamy sand.
They are moderately well drained and have moderate
permeability.

The Augusta soils are on low-lying ridges and side
slopes. They have a surface layer of loam. The upper
part of the subsoil is loam and clay loam, and the lower
part is clay loam. The substratum is loamy sand. The



soils are somewhat poorly drained and have moderate
permeability.

The minor soils of this map unit are Urban land and
Udorthents, poorly drained Acredale and Tomotley soils,
well drained Bojac and Rumford soils, moderately well
drained Yeopim soils, and somewhat poorly drained
Chapanoke soils. The Chapanoke and Yeopim soils
mainly are adjacent to major drainageways and have a
subsoil mostly of silt loam or silty clay loam. The
Rumford soils are on steeper side slopes. The Bojac
soils have a subsoil of fine sandy loam and are on
ridges. The Acredale and Tomotley soils are in
depressions. Urban land and Udorthents commonly are
in the vicinity of residential and commercial centers
where the soils have been disturbed by grading and
construction.

Most areas of this map unit are in community
development or are used for cultivated crops. The
remaining areas are in woodland. Most of the unit has
good suitability for cultivated crops and woodland. Most
areas are suited to community development, but some
are limited by a seasonal high water table.

3. Dragston-Munden-Bojac

Somewhat poorly drained, moderately well drained, and
well drained soils that have a loamy subsoil; formed in
marine and fluvial sediments

This map unit consists of areas of nearly level soils on
narrow ridges and side slopes throughout the City.
Slopes range from 0 to 2 percent. The map unit makes
up about 11 percent of the survey area. Dragston soils
make up about 22 percent of this map unit, Munden soils
about 21 percent, Bojac soils about 13 percent, and soils
of minor extent about 44 percent.

The Dragston soils are somewhat poorly drained and
have moderately rapid permeability. They have a surface
layer of fine sandy loam, a subsoil of sandy loam, and a
substratum of sandy loam.

The Munden soils are moderately well drained and
have moderately rapid permeability. They have a surface
layer of fine sandy loam, a subsoil of sandy loam and
loam, and a substratum of sand.

The Bojac soils are well drained and have moderately
rapid permeability. They have a surface layer of fine
sandy loam, a subsoil of fine sandy loam and loam, and
a substratum of fine sand.

The minor soils of this map unit are well drained State
soils, moderately well drained Tetotum soils, somewhat
poorly drained Augusta soils, poorly drained Nimmo
soils, and very poorly drained Portsmouth soils. The
Augusta and Tetotum soils are on ridges, on side slopes,
and in slight depressions. The State soils are on upland
ridges. The Nimmo soils are in slight depressions and on
flats at lower elevations, and the Portsmouth soils are on
flats and in depressions. In the southern part of the City
these depressions are circular and are called Carolina
Bays.
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This map unit is used mainly for cultivated crops, but
some areas are used for woodland or are in community
development. Most of this map unit has been cleared,
and some areas have been drained. The unit has good
suitability for cultivated crops and woodland, and fair
suitability for community development. The main
limitations are a seasonal high water table and rapid
permeability in the substratum.

4. Udorthents-Urban land

Well drained or moderately well drained soils that have a
loamy substratum and areas covered by buildings and
roads; formed in disturbed material

This map unit consists of nearly level to steep soils in
urban areas that have been excavated and graded or
covered by impervious material. These areas are mostly
in the northern half of the City. Slopes range from 0 to
25 percent. The unit makes up about 8 percent of the
survey area. Udorthents make up about 34 percent of
this map unit, Urban Land about 31 percent, and soils of
minor extent about 35 percent.

Udorthents are in areas that have been altered by
excavation or covered by fill material. They are variable
in color, texture, and permeability.

Urban land consists of areas covered by parking lots,
buildings, and other structures.

The minor soils in this map unit consist of small areas
of undisturbed soils.

Onsite investigation is needed to determine the
suitabilities and limitations of this unit for any use.

Areas dominated mostly by very poorly
drained mineral and organic soils; in
marshes and swamps that are subject to
flooding

The map units in this group are in coastal marshes
and inland swamps. The soils formed in fluvial mineral
deposits or in organic material. The soils have an
organic substratum or a loamy substratum.

5. Dorovan-Pocaty-Nawney

Very poorly drained soils that consist of organic or loamy
material; formed in organic material or fluvial sediments

This map unit consists of level, frequently flooded soils
on the flood plains of the North Landing River, West
Neck Creek, and their tributaries. The areas are mostly
in the southwestern section of the City. Slopes range
from O to 1 percent. The map unit makes up about 10
percent of the survey area. Dorovan soils make up about
41 percent of this map unit, Pocaty soils about 19
percent, Nawney soils about 9 percent, and soils of
minor extent about 31 percent.

The Dorovan soils are in broad, forested flood plains.
They have a surface layer of partially decomposed



City of Virginia Beach, Virginia

organic material underlain by highly decomposed organic
material.

The Pocaty soils are on broad, flat marshes. They
have a surface layer of partially decomposed organic
material underlain by layers of highly decomposed
organic material that has a high sulphur content.

The Nawney soils are in wooded drainageways and on
flood plains. They have a surface layer of silt loam and a
substratum of loam and loamy sand.

The minor soils are poorly drained Acredale, Nimmo,
and Tomotley soils; moderately well drained Munden and
Tetotum soils; and somewhat poorly drained Augusta
and Dragston soils. These soils are on ridges and nearly
level transitional areas near uplands.

This map unit has little suitability for most uses other
than as wetland wildlife habitat and for woodland.
Flooding and the high content of organic matter are the
main limitations.

6. Backbay-Nawney

Very poorly drained soils that have a thin organic surface
layer over a loamy substratum; formed in fluvial
sediments

This map unit consists of nearly level, frequently
flooded soils on the flood plains of Back Bay and its
tributaries. Most areas are in the southeastern section of
the City. Slopes range from 0 to 1 percent. The unit
makes up about 7 percent of the survey area. Backbay
soils make up about 56 percent of the map unit, Nawney
soils about 11 percent, and soils of minor extent about
33 percent.

The Backbay soils are in broad, flat marshes. They
have a surface layer of partially decomposed organic
material and a substratum of sandy clay loam and silty
clay loam.

The Nawney soils are in wooded drainageways and on
flood plains. They have a surface layer of silt loam and a
substratum of loam and loamy sand.

The minor soils are poorly drained Acredale, Duckston,
Nimmo, and Tomotley soils; somewhat poorly drained
Augusta and Dragston soils; and moderately well drained
to somewhat poorly drained Corolla soils. These soils
are on ridges and nearly level transitional areas near
uplands.

This map unit has little suitability for most uses other
than as wetland wildlife habitat and for woodland.
Flooding is the main limitation.

Areas dominated mostly by very poorly
drained to excessively drained, sandy
soils; in coastal areas

The map units in this group contain soils that formed
in sandy, marine or eolian deposits or in organic
material. The sandy soils are excessively drained to
poorly drained, and the organic soils have sandy
substratum and are very poorly drained.

7. Newhan-Duckston-Corolla

Excessively drained to poorly drained soils that have a
sandy substratum; formed in marine and eolian
sediments

This map unit consists of nearly level to steep, very
rapidly permeable soils on grass- and shrub-covered
sand dunes, flats, and depressions along coastal areas
of the Atlantic Ocean and the Chesapeake Bay. Slopes
range from O to 30 percent. The unit makes up about 5
percent of the survey area. Newhan soils make up about
27 percent of the map unit, Duckston soils about 20
percent, Corolla soils about 16 percent, and soils of
minor extent about 37 percent.

The Newhan soils are on undulating to steep coastal
dunes. They have a surface layer and substratum of fine
sand. They are excessively drained.

The Duckston soils are on nearly level flats and in
shallow depressions between coastal dunes. They have
a surface layer of fine sand and a substratum of sand.
They are poorly drained and are flooded in some areas
after heavy rainfall and by overwash by saltwater.

The Corolla soils are on low, undulating coastal dunes
and on flats. They have a surface layer and substratum
of fine sand. They are somewhat poorly drained to
moderately well drained.

The minor soils of this map unit are Beaches,
Psamments, and very poorly drained Backbay soils. The
Backbay soils are in broad, flat, frequently flooded
marshes. Beaches are adjacent to the ocean and bay
and are covered twice daily by saltwater. Psamments are
sandy materials that have been disturbed by excavation,
grading, or filling.

Most areas of this map unit are covered by salt-
tolerant grasses and shrubs. Many areas are in their
natural state, and other areas are used as sites for
recreation and cottages, or they are in community
development. The salt spray in areas close to the ocean
or bay causes sparse vegetation and poor stability. The
areas farther inland have more vegetation and are more
stable. The major limitations of this unit for community
development are a seasonal high water table, the very
rapid permeability, slope, and the instability of sparsely
vegetated areas.

8. Pamlico-Fripp-Lakehurst Variant

Very poorly drained, excessively drained, and moderately
well drained soils that are organic or sandy; formed in
organic material or in marine or eolian sediments

This map unit consists of nearly level to steep,
wooded soils in depressions and on sand dunes in the
northeastern corner of the City. Slopes range from 0 to
30 percent. The map unit makes up about 3 percent of
the survey area. Pamlico soils make up about 30 percent
of this map unit, Fripp soils about 15 percent, Lakehurst



Variant soils about 11 percent, and soils of minor extent
about 44 percent.

The Pamlico soils are in depressions between relic
sand dunes. They have a surface layer of partially
decomposed organic material and layers of highly
decomposed organic material underlain by sand. They
are very poorly drained, have moderate permeability, and
usually have water on the surface.

The Fripp soils are on undulating to steep relic sand
dunes. The upper part of the surface layer is sand, and
the lower part is fine sand. The subsoil and substratum
are fine sand. The soils are excessively drained and
have very rapid permeability.

The Lakehurst Variant soils are on low-lying relic sand
dunes and toe slopes. The soils are sand throughout.
They are moderately well drained and have very rapid
permeability.

The minor soils of this map unit are excessively
drained Newhan soils and very poorly drained
Rappahannock soils. The Newhan soils are on sparsely
vegetated and unstable sand dunes. The Rappahannock
soils are in low marshes that are flooded daily by
saltwater.

Most areas of this map unit are wooded. A few areas
are used for recreation or community development. The
major limitations of this map unit for community
development are water on the surface, slope, and very
rapid permeability.



Detailed Soil Map Units

The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used to plan the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and management of the soils.”

Each map unit on the detailed soil maps represents an
area on the landscape and consists of one or more soils
for which the unit is named.

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil and gives the principal
hazards and limitations to be considered in planning for
specific uses.

Soils that have profiles that are almost alike make up
a solil series. Except for differences in texture of the
surface layer or of the underlying material, all the soils of
a series have major horizons that are similar in
composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, salinity, wetness, degree of erosion, and other
characteristics that affect their use. On the basis of such
differences, a soil series is divided into soi/ phases. Most
of the areas shown on the detailed soil maps are phases
of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For
example, State loam, 2 to 6 percent slopes, is one of
two phases in the State series.

Some map units are made up of two or more major
soils. These map units are called soil complexes.

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The
pattern and proportion of the soils are somewhat similar
in all areas. Newhan-Corolla fine sands, 0 to 15 percent
slopes, is an example of a complex.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some

small areas of strongly contrasting soils are identified by
a special symbol on the soil maps.

This survey includes miscellaneous areas. Such areas
have little or no soil material and support little or no
vegetation. Beaches is an example. Miscellaneous areas
are shown on the soil maps. Some that are too small to
be shown are identified by a special symbol on the soil
maps.

Table 4 gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of tables”)
give properties of the soils and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

Soil Descriptions

1—Acredale silt loam. This soil is deep, nearly level,
and poorly drained. It is on broad inland flats. The areas
of this soil commonly are oval or irregular in shape and
range from 2 to 4,000 acres. Slopes range from O to 2
percent.

Typically, the surface layer of this soil is grayish brown
silt loam about 7 inches thick. The subsoil is 43 inches
thick. It is mainly gray silt loam and silty clay loam with
yellowish brown mottles. The substratum is mottled gray
and yellowish brown fine sandy loam to a depth of at
least 60 inches.

Included with this soil in mapping are small areas of
somewhat poorly drained Augusta and Chapanoke soils,
poorly drained Nimmo and Tomotley soils, and very
poorly drained Hyde, Nawney, and Portsmouth soils. The
Augusta and Chapanoke soils are on slightly higher
elevations and in undulating areas adjacent to creeks,
rivers, and drainageways. The Hyde, Nawney, and
Portsmouth soils are in slight depressions. The Nimmo
and Tomotley soils are on broad flats. Also included are
areas that have water ponded on the surface after heavy
rains or during prolonged wet periods. A few small areas
mostly in the northern part of the City and east of
Oceana Ridge have a subsoil that extends to a depth of
more than 60 inches. Included soils make up about 15
percent of the unit.

The permeability of this Acredale soil is slow in the
subsoil and moderately rapid to rapid in the substratum.
Available water capacity is high. Surface runoff is very
slow. The erosion hazard is slight. Tilth is fair, and the
soil dries slowly. The subsoil has a moderate shrink-swell
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Soil Survey

Figure 1.—Community development on an area of Acredale silt loam near a canal.

potential. The root zone extends to a depth of 60 inches
or more. The surface layer mainly ranges from extremely
acid through strongly acid, but the reaction varies
because of local liming practices. The subsoil and
substratum range from very strongly acid through
neutral. The soil is moderate in organic matter content
and medium in natural fertility. A seasonal high water
table is between the surface and a depth of 1 foot during
winter and spring.

Most areas of this soil have been drained and are
used for cultivated crops. The remaining areas are used
for community development or woodland (fig. 1).

Drained areas of this soil are well suited to cultivated
crops. Crops respond well to lime and fertilizer but are
sometimes damaged in undrained areas after heavy or
prolonged rains. The soil is wet and cold in spring, and
wetness often interferes with tillage. Tilling within the
proper range of moisture content reduces soil
compaction and clodding. Conservation tillage, using
cover crops and grasses and legumes in the cropping
system, and using crop residue are practices that help to

maintain organic matter content and tilth, reduce
crusting, and increase water infiltration.

The potential productivity for trees on this soil is very
high, especially for loblolly pine, oaks, and sweetgum.
Seeds and seedlings survive and grow well if competing
vegetation is controlled. The soil is soft when wet, thus
limiting use of heavy timber equipment.

The seasonal high water_table, the permeability in the
subsoil, and low strength are the main limitations of this
unit for community development. The water table and
permeability limit use of the soil as a site for septic tank
absorption fields. Using drainage will help to overcome
those limitations, but the design and installation of septic
tanks must meet State and local criteria. The water table
limits the soil as a building site and as a site for many
types of recreation; using landscaping and drainage
improves the suitability of the soil as a site for buildings
or recreation. Strengthening or replacing the base
material and installing drainage will help to overcome the
water table and low strength if the soil is used as a site
for roads and streets.

The capability subclass is Illw.



City of Virginia Beach, Virginia

2—Acredale-Urban land complex. This unit consists
of deep, poorly drained soils and areas covered by
parking lots, buildings, and other structures. The areas
are on broad inland flats, commonly are irregularly
shaped, and range from 2 to 1,000 acres. The unit is
about 40 percent Acredale soils, 35 percent urbanized
areas, and 25 percent other soils. The soils and
urbanized areas are so intermingled that it was not
practical to map them separately. Slopes range from 0 to
2 percent.

Typically, the surface layer of the Acredale soils is
grayish brown silt loam about 7 inches thick. The subsoil
is 43 inches thick. It mainly is gray silt loam and silty clay
loam with yellowish brown mottles. The substratum is
mottled gray and yellowish brown fine sandy loam to a
depth of at least 60 inches.

Included with this unit in mapping are areas of
Udorthents, poorly drained Tomotley soils, and
somewhat poorly drained Augusta and Chapanoke soils.
The Tomotley soils are nearly level. The Augusta and
Chapanoke soils are at slightly higher elevations. The
Udorthents are on nearly level areas that have been
disturbed by grading, excavating, or filling.

The permeability of these Acredale soils is slow in the
subsoil and moderately rapid to rapid in the substratum.
Available water capacity is high. Surface runoff is very
slow. The erosion hazard is slight. Tilth is fair, and the
soil dries slowly. The subsoil has a moderate shrink-swell
potential. The soil is moderate in organic matter content
and medium in natural fertility. The surface layer ranges
mainly from extremely acid through strongly acid, but the
reaction varies because of local liming practices. The
subsoil and substratum range from very strongly acid
through neutral. The root zone extends to a depth of 60
inches or more. A seasonal high water table is between
the surface and a depth of 1 foot during winter and
spring.

The Acredale soils in this unit are mostly used for
lawns, gardens, and parks.

The seasonal high water table, the permeability in the
subsoil, and low strength are the main limitations of this
unit for community development. The water table and
permeability limit use of the soil as a site for septic tank
absorption fields. Using drainage will help to overcome
those limitations, but the design and installation of septic
tanks must meet State and local criteria. The water table
limits the soil as a building site and as a site for many
types of recreation; using landscaping and drainage
improves the suitability of the soil as a site for buildings
or recreation. Strengthening or replacing the base
material and installing drainage will help to overcome the
water table and low strength if the soil is used as a site
for roads and streets.

This unit is not assigned to a capability subclass.

3—Augusta loam. This soil is deep, nearly level, and
somewhat poorly drained. It is on low inland ridges and
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side slopes. The areas of this soil commonly are long
and irregular in shape and range from 2 to 150 acres.
Slopes range from 0 to 2 percent.

Typically, the surface layer of this soil is light olive
brown loam about 8 inches thick. The subsoil is 37
inches thick. The upper 10 inches is light yellowish
brown loam and clay loam with yellowish brown and
strong brown mottles. The lower 27 inches mostly is gray
clay loam with brown motties. The substratum is mottled
brown and gray loamy sand to a depth of at least 60
inches.

Included with this soil in mapping are small areas of
moderately well drained Tetotum and Yeopim soils,
somewhat poorly drained Dragston and Chapanoke soils,
and poorly drained Acredale and Tomotiey soils. The
Tetotum and Yeopim soils are at slightly higher
elevations. The Acredale and Tomotley soils are in slight
depressions. The Chapanoke and Dragston soils are on
low ridges and side slopes. Also included are areas of
mainly undulating soils adjacent to lakes, bays, and large
drainageways. The slopes of those soils range from 15
to 30 percent and are 20 to 50 feet long, and the soils
generally have more sand and less clay in the subsoil
than this Augusta soil. These areas are dissected by
many short drainageways. Included soils make up about
15 percent of the unit.

The permeability of this Augusta soil is moderate in
the subsoil and moderately rapid in the substratum.
Available water capacity is moderate. Surface runoff is
slow. The erosion hazard mainly is slight. The surface
layer is friable and easily tilled. The subsoil has a fow
shrink-swell potential. The root zone extends to a depth
of 60 inches or more. The soil is low in organic matter
content and natural fertility. It ranges mainly from very
strongly acid through moderately acid, but reaction of the
surface layer varies because of local liming practices. A
seasonal high water table is at a depth of 1 foot to 1-1/2
feet during winter and spring.

Most areas of this soil are used for cultivated crops or
are in community development. The remaining areas are
in woodland.

Drained areas of this soil are well suited to cultivated
crops. Crops respond well to lime and fertilizer but are
sometimes damaged in undrained areas after heavy or
prolonged rains. The soil is wet and cold in spring, and
wetness often interferes with tillage. Tilling within the
proper range of moisture content reduces soil
compaction and clodding. Conservation tillage, using
cover crops and grasses and legumes in the cropping
system, and using crop residue are practices that help to
maintain organic matter content and tilth, reduce
crusting, and increase water infiltration.

The potential productivity for trees on this soil is high,
especially for loblolly pine, sweetgum, yellow-poplar, and
oaks. Seeds and seedlings survive and grow well if
competing vegetation is controlled. The soil is soft when
wet, thus limiting the use of heavy timber equipment.
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The seasonal high water table is the main limitation of
the unit for community development, especially as a site
for septic tanks, buildings, roads and streets, and
recreation. Drainage helps to overcome the water table,
but the design and installation of septic tanks must meet
State and local criteria.

The capability subclass is Illw.

4—Augusta-Urban land complex. This unit consists
of deep, nearly level, somewhat poorly drained Augusta
soils and areas covered by parking lots, buildings, and
other structures. The areas are on low inland ridges and
side slopes, commonly are irregularly shaped, and range
from 2 to 75 acres. The unit is about 40 percent Augusta
soils, 35 percent urbanized areas, and 25 percent other
soils. The soils and urbanized areas are so intermingled
that it was not practical to map them separately. Slopes
range from O to 2 percent.

Typically, the surface layer of the Augusta soils is light
olive brown loam about 8 inches thick. The subsoil is 37
inches thick. The upper 10 inches is light yellowish
brown loam and clay loam with yellowish brown and
strong brown mottles. The lower 27 inches mostly is gray
clay loam with brown mottles. The substratum is mottled
brown and gray loamy sand to a depth of at least 60
inches.

Included with this unit in mapping are areas of
Udorthents, moderately well drained Tetotum and
Yeopim soils, somewhat poorly drained Chapanoke and
Dragston soils, and poorly drained Acredale and
Tomotley soils. The Udorthents are nearly level. The
Tetotum and Yeopim soils are at slightly higher
elevations. The Acredale and Tomotley soils are in slight
depressions, and the Dragston soils are on low ridges
and side slopes.

The permeability of these Augusta soils is moderate in
the subsoil and moderately rapid in the substratum.
Available water capacity is moderate. Surface runoff is
slow. The erosion hazard is slight. The surface layer is
friable and easily tilled. The subsoil has a low shrink-
swell potential. The root zone extends to a depth of 60
inches or more. The soil is low in organic matter content
and natural fertility. It ranges mainly from very strongly
acid through moderately acid, but reaction of the surface
layer varies because of local liming practices. A seasonal
high water table is at a depth of 1 foot to 1-1/2 feet
during winter and spring.

The Augusta soils in this unit are mostly used for
lawns, gardens, and parks.

The seasonal high water table is the main limitation of
the unit for community development, especially as a site
for septic tanks, buildings, roads and streets, and
recreation. Drainage helps to overcome the water table,
but the design and installation of septic tanks must meet
State and local criteria.

This unit is not assigned to a capability subclass.

Soil Survey

5—Backbay mucky peat. This soil is deep, nearly
level, and very poorly drained. It is in broad, brackish
marshes adjacent to Back Bay. The areas of this soil
commonly are irregularly shaped and range from 2 to
1,200 acres. Slopes are less than 1 percent.

Typically, the upper 11 inches of this soil is very dark
brown partially decomposed organic material. The next
11 inches is black silt loam. The substratum extends to a
depth of at least 60 inches. It mostly is gray sandy clay
loam and silty clay loam with light olive brown mottles.

Included with this soil in mapping are small areas of
poorly drained Duckston, Nimmo, and Tomotley soils and
very poorly drained Nawney and Pocaty soils. The
Nimmo, Tomotley, Nawney, and Duckston soils are at
slightly higher elevations. The Pocaty soils are nearly
level. Some included areas of this unit along the west
side of the Outer Banks have stratified sand in the
substratum. Some units that border coarser textured
upland soils have a coarser textured substratum.
Included soils make up about 20 percent of the unit.

The permeability of this Backbay soil is moderate or
moderately slow. The available water capacity is high,
but the water is brackish. Surface runoff is very slow.
The substratum has a moderate shrink-swell potential.
The soil commonly is very strongly acid through
moderately acid in the organic surface layer and is
strongly acid through neutral in the mineral layers. The
soil is flooded by wind tides and is continuously
saturated.

Most areas of this soil are in native marsh vegetation
such as black needlerush, cattails, oiney threesquare,
and cordgrass.

The soil is limited for most uses other than as wildlife
habitat. The major limitations for most uses are a year-
round water table at the surface, low strength, flooding,
and the organic matter on the surface.

The capability subclass is Vlliw.

6--Beaches. This unit consists of long, narrow areas
adjacent to the Chesapeake Bay and the Atlantic Ocean.
The areas consist mostly of sandy material deposited by
wave action and that is flooded daily by tides. The areas
range from 2 to 70 acres. Slopes range from 0 to 10
percent.

included with this unit in mapping are small areas of
Corolla and Newhan soils that are at higher elevations
and that support salt-tolerant grasses and shrubs. Also
included are areas that have a high content of gravel
and shells. Included areas make up about 15 percent of
the unit.

This unit is used mostly for recreation and wildlife
habitat. Daily tidal flooding limits most other uses.

This unit is not assigned to a capability subclass.

7—Bojac fine sandy loam. This soil is deep, nearly
level, and well drained. It is on low inland ridges and side
slopes. The areas of this soil commonly are irregularly
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shaped and range from 2 to 130 acres. Slopes range
from O to 2 percent.

Typically, the surface layer of this soil is dark brown
fine sandy loam about 8 inches thick. The subsoil is 30
inches thick. It is strong brown fine sandy loam and
loam. The substratum mostly is brownish yellow and
yellow loamy fine sand and fine sand to a depth of at
least 60 inches.

Included with this soil in mapping are small areas of
well drained State soils and moderately well drained
Munden and Tetotum soils. The State soils are on low
ridges, and the Munden and Tetotum soils are in slight
depressions. Also included are small areas adjacent to
lakes, bays, and large drainageways that have slopes of
15 to 30 percent and that are 20 to 50 feet long. These
areas mainly are undulating and are dissected by many
short drainageways. Some areas have a seasonal high
water table at a depth of 2-1/2 to 4 feet during winter
and spring, and some soils in the Bayville area have
more coarse sand and gravel than this Bojac soil.
Included soils make up about 15 percent of the unit.

The permeability of this Bojac soil is moderately rapid
in the subsoil and rapid in the substratum. Available
water capacity is moderate. Surface runoff is slow. The
erosion hazard is slight. The surface layer is very friable
and easily tilled. The subsoil has a low shrink-swell
potential. The root zone extends to a depth of 60 inches
or more. The soil is low in organic matter content and
natural fertility. It commonly is very strongly acid through
moderately acid, but reaction of the surface layer varies
because of local liming practices. A seasonal high water
table is at a depth of 4 to 6 feet during winter and spring.

Most areas of this soil are used for cultivated crops.
The remaining areas are in community development or
woodland.

This soil is well suited to cultivated crops. Crops
respond well to lime and fertilizer. Conservation tillage,
using cover crops and grasses and legumes in the
cropping system, stubble mulching, and using crop
residue are practices that help to maintain organic
matter content and tilth, reduce erosion and crop
damage, and improve moisture in the soil. Tilling within
the proper range of moisture content reduces soil
compaction and clodding.

The potential productivity for trees on this soil is
moderately high, especially for oaks, loblolly pine, and
sweetgum. Seeds and seedlings survive and grow well.

The seasonal high water table and the rapid
permeability of the substratum are the main limitations of
this soil for community development, especially for septic
tank absorption fields. In some areas drainage is needed
to help overcome the water table, but the design and
installation of septic tank absorption fields must meet
State and local criteria. In areas used as sites for septic
tanks, the permeability causes a hazard of contamination
to water,

The capability class is |.
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8—Chapanoke silt loam. This soil is deep, nearly
level, and somewhat poorly drained. It is on low inland
ridges and on side slopes that border major
drainageways. The areas commonly are irregular in
shape or long and narrow and range from 2 to 130
acres. Slopes range from 0 to 2 percent.

Typically, the surface layer of this soil is light brownish
gray silt loam about 3 inches thick. The subsoil is 43
inches thick. The upper part is olive yellow silt loam and
silty clay loam with brown and gray mottles. The lower
part is mottled, gray silty clay loam and silty clay. The
substratum mostly is mottled, light yellowish brown silt
loam and fine sandy loam to a depth of at least 60
inches.

Included with this soil in mapping are small areas of
moderately well drained Tetotum and Yeopim soils,
somewhat poorly drained Augusta soils, poorly drained
Acredale soils, and other somewhat poorly drained soils
that have slow permeability. The Tetotum and Yeopim
soils are at slightly higher elevations. The Acredale soils
are in small depressions, and the Augusta soils are on
low ridges and side slopes. Also included are areas of
mainly undulating soils adjacent to lakes, bays, and large
drainageways. The slopes of these soils range from 15
to 30 percent and are 20 to 50 feet long, and the soils
generally have more sand and less clay in the subsoil
than this Chapanoke soil. These areas are dissected by
many short drainageways. Included soils make up about
15 percent of the unit.

The permeability of this Chapanoke soil is moderately
slow in the subsoil and moderate in the substratum.
Available water capacity is high. Surface runoff is slow.
The erosion hazard is slight. The subsoil has a low
shrink-swell potential. Tilth is fair, and the soil dries
slowly. The sail is low in natural fertility and organic
matter content. It commonly ranges from extremely acid
through moderately acid, but reaction of the surface
layer varies because of local liming practices. The root
zone extends to a depth of 60 inches or more. A
seasonal high water table is at a depth of 1 foot to 1-1/2
feet during winter and spring.

Most areas of this soil are in community development
or woodland. Some areas are used for cultivated crops.

Drained areas of this soil are well suited to cultivated
crops. Crops respond well to lime and fertilizer but are
sometimes damaged in undrained areas after heavy or
prolonged rains. The soil is wet and cold in spring, and
wetness often interferes with tillage. Tilling within the
proper soil moisture content reduces soil compaction
and clodding. Conservation tillage, using cover crops and
grasses and legumes in the cropping system, and using
crop residue are practices that help to maintain organic
matter content and tilth, reduce crusting, and increase
water infiltration.

The potential productivity for trees on this soil is high,
especially for loblolly pine, sweetgum, and oaks. Seeds
and seedlings survive and grow well if competing
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vegetation is controlled. The soil is soft when wet, thus
limiting use of heavy timber equipment.

The seasonal high water table, the permeability in the
subsoil, and low strength are the main limitations of this
unit for community development. The water table and
permeability limit use of the soil as a site for septic tank
absorption fields. Using drainage will help to overcome
those limitations, but the design and installation of septic
tanks must meet State and local criteria. The water table
limits the soil as a building site and as a site for many
types of recreation; using landscaping and drainage
improves the suitability of the soil as a site for buildings
or recreation. Strengthening or replacing the base
material and installing drainage will help to overcome the
water table and low strength if the soil is used as a site
for roads and streets.

The capability subclass is llw.

9—Chapanoke-Urban land complex. This unit
consists of deep, nearly level, somewhat poorly drained
soils and areas covered by parking lots, buildings, and
other structures. The unit is on low, inland ridges and on
side slopes that border major drainageways. The areas
commonly are irregular in shape or long and narrow and
range from 3 to 120 acres. They are about 40 percent
Chapanoke soils, 35 percent urbanized areas, and 25
percent other soils. The Chapanoke soils and urbanized
areas are so intermingled that it was not practical to map
them separately. Slopes range from 0 to 2 percent.

Typically, the surface layer of the Chapanoke soils is
light brownish gray silt loam about 3 inches thick. The
subsoil is 43 inches thick. The upper part is olive yellow
silt loam and silty clay loam with brown and gray mottles.
The lower part is mottled, gray silty clay loam and silty
clay. The substratum mostly is mottled, light yellowish
brown silt loam and fine sandy loam to a depth of at
least 60 inches.

Included with this complex in mapping are areas of
Udorthents, moderately well drained Tetotum and
Yeopim soils, somewhat poorly drained Augusta soils,
poorly drained Acredale soils, and other somewhat
poorly drained soils that have slow permeability. The
Udorthents are nearly level. The Tetotum and Yeopim
soils are at slightly higher elevations. The Acredale soils
are in small depressions and the Augusta soils are on
low ridges and side slopes.

The permeability of the Chapanoke soils is moderately
slow in the subsoil.and moderate in the substratum.
Available water capacity is high. Surface runoff is slow.
The erosion hazard is slight. The subsoil has a low
shrink-swell potential. Tilth is fair, and the soil dries
slowly. The soil is low in natural fertility and organic
matter content. It commonly ranges from extremely acid
to moderately acid, but reaction of the surface layer
varies because of local liming practices. The root zone
extends to a depth of 60 inches or more. A seasonal
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high water table is at a depth of 1 foot to 1-1/2 feet
during winter and spring.

The Chapanoke soils in this unit are used mostly for
lawns, gardens, and parks. -

The seasonal high water table, the permeability in the
subsoil, and low strength are the main limitations of this
unit for community development. The water table and
permeability limit use of the soil as a site for septic tank
absorption fields. Using drainage will help to overcome
those limitations, but the design and installation of septic
tanks must meet State and local criteria. The water table
limits the soil as a building site and as a site for many
types of recreation; using landscaping and drainage
improves the suitability of the soil as a site for buildings
or recreation. Strengthening or replacing the base
material and installing drainage will help to overcome the
water table and low strength if the soil is used as a site
for roads and streets.

This unit is not assigned to a capability subclass.

10—Corolla fine sand. This soil is deep, nearly level
to gently sloping, and moderately well drained to
somewhat poorly drained. It is on low coastal dunes and
flats. The areas of this soil commonly are irregularly
shaped and range from 2 to 275 acres. Slopes range
from O to 4 percent.

Typically, the surface layer of this soil is dark grayish
brown fine sand about 3 inches thick. The substratum
extends to a depth of 60 inches or more. The upper 15
inches of the substratum is pale brown fine sand. The
lower part is pale brown, mottled fine sand and grayish
brown sand.

Included with this soil in mapping are small areas of
excessively drained Newhan soils and poorly drained
Duckston, soils. The Newhan soils are at higher
elevations, and the Duckston soils are in depressions.
Included soils make up about 20 percent of the unit.

The permeability of this Corolla soil is very rapid.
Available water capacity is very low. Surface runoff is
slow. The wind erosion hazard is moderate. The soil has
a low shrink-swell potential. It is low in natural fertility
and organic matter content. It commonly ranges from
extremely acid through neutral. The root zone extends to
a depth of 60 inches or more. A seasonal high water
table is at a depth of 1 foot to 3 feet, mainly during
winter and spring.

Most areas of this soil are in native grasses and
shrubs. Some areas are used as sites for beach
cottages and recreation.

This soil is poorly suited to farming because of low
natural fertility, very low available moisture, and blowing
sand. The dominant vegetation depends upon the
proximity of the unit to the Atlantic Ocean or the
Chesapeake Bay. The areas adjacent to the coastline
support only salt-tolerant plants such as American
beachgrass, marshhay cordgrass, and northern bayberry.
The plants mainly are sparse in these areas, and thus
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the soil is susceptible to wind and water erosion. The
areas farther from the effects of the salt spray support a
larger variety of herbaceous plants and trees such as
loblolly pine, live oak, and maple, though potential
productivity for trees is low. These inland areas are less
susceptible to wind and water erosion and generally are
more stabilized.

The seasonal high water table and the very rapid
permeability are the main limitations of this unit for
community development. The seasonal high water table
limits use of the soil as a site for buildings or roads;
however, proper design and grading and addition of a
base material will help to overcome this limitation. Using
drainage helps the suitability of the soil for septic tank
absorption fields, but the design and installation of septic
tanks must meet State and local criteria. The
permeability causes a hazard of contamination to water
supplies in areas used as a site for septic tanks.

The capability subclass is Viis.

11—Corolla-Duckston fine sands. This unit consists
of deep, nearly level to gently sloping soils in coastal
areas. The Corolla soils are on low, undulating coastal
dunes and flats. The Duckston soils are on low flats and
in shallow depressions between the dunes. The areas
commonly are irregularly shaped and range from 3 to 75
acres. They are about 45 percent moderately well
drained to somewhat poorly drained Corolla soils, 35
percent poorly drained Duckston soils, and 20 percent
other soils. The Corolla and Duckston soils are so
intermingled that it was not practical to map them
separately. Slopes range from 0 to 4 percent on the
Corolla soils and from 0 to 2 percent on the Duckston
soils.

Typically, the surface layer of the Corolla soils is dark
grayish brown fine sand about 3 inches thick. The
substratum extends to a depth of 60 inches or more.
The upper 15 inches of the substratum is pale brown
fine sand. The lower part is mottled, pale brown fine
sand and grayish brown sand.

Typically, the surface layer of the Duckston soils is
dark grayish brown fine sand about 4 inches thick. The
substratum is grayish brown and gray sand to a depth of
at least 60 inches.

Included with this complex in mapping are small areas
of Psamments and excessively drained Newhan soils.
The Newhan soils are at higher elevations, and the
Psamments are nearly level.

The permeability of these Corolla and the Duckston
soils is very rapid. Both soils have very low available
water. capacity. Surface runoff is slow. Both soils are low
in natural fertility and organic matter content. The soils
commonly range from extremely acid through neutral. A
seasonal high water table during winter and spring is at a
depth of 1 foot to 3 feet in the Corolla soils and is
between the surface and a depth of 1 foot in the
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Duckston soils. The Duckston soils are frequently
flooded throughout most of the year.

Most areas of these soils are in native grasses and
shrubs. Some areas are used as sites for beach
cottages and recreation.

The soils of this unit are poorly suited to most types of
farming because of wetness, blowing sand, and low
natural fertility. The dominant vegetation depends upon
the proximity of the unit to the Atlantic Ocean or the
Chesapeake Bay. Areas adjacent to the coastline
support only salt-tolerant plants such as American
beachgrass, marshhay cordgrass, wax myrtle, and
northern bayberry. The plants mainly are sparse on
these areas, and thus the soils are susceptible to wind
and water erosion. The Duckston soils usually have a
denser stand of grasses and shrubs. The areas of this
unit that are farther from the effects of salt spray support
a larger variety of plants and trees such as loblolly pine,
live oak, and maple, though potential productivity for
trees is low. These inland areas are less susceptible to
wind and water erosion and generally are more
stabilized.

The seasonal high water table and very rapid
permeability of the unit and the hazard of flooding on the
Duckston soils are the main limitations of this unit for
community development. The water table limits the soils
as a site for buildings or roads and streets; however,
proper design and grading and addition of a base
material will help to overcome this limitation. Using
drainage helps the suitability of the soils as a site for
septic tank absorption fields, but the design and
installation of septic tanks must meet State and local
criteria. The permeability causes a hazard of
contamination to water supplies in areas used as sites
for septic tanks.

The capability subclass is Vllw.

12—Dorovan mucky peat. This soil is deep, nearly
level, and very poorly drained. It is in swamps adjacent
to major rivers and their tributaries. Most areas of this
soil are in the vicinity of the North Landing River. The
areas commonly are irregularly shaped and range from 3
to 1,300 acres. Slopes are less than 1 percent.

Typically, the surface layer of this soil is dark brown
partially decomposed organic material about 4 inches
thick. The subsurface layers mostly are dark brown
highly decomposed organic material 74 inches thick. The
substratum is dark gray silt to a depth of at least 80
inches.

Included with this soil in mapping are small areas of
very poorly drained Nawney and Pocaty soils. The
Nawney soils are at slightly higher elevations, and the
Pocaty soils are at lower elevations. Also included are
small areas of soils that have a thinner organic surface
layer than this Dorovan soil. These areas are between
Dorovan soils and upland mineral soils. Included soils
make up about 25 percent of the unit.
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The permeability of this Dorovan soil is moderate. The
available water capacity is very high. Surface runoff is
very slow. The shrink-swell potential is low. The soil
ranges from extremely acid through slightly acid. It is
flooded frequently by wind tides and is continuously
saturated.

This soil is limited for most types of farm and nonfarm
uses by wetness, low strength, flooding, and the high
organic matter content. Most areas are wooded, and the
potential productivity for trees is moderate, especially for
water-tolerant species such as baldcypress, blackgum,
and water tupelo. A few loblolly pine are in some areas.
Wetness and low strength of the organic material
severely limit timber management and harvesting and
limit the soil for most uses other than as wetland wildlife
habitat.

The capability subclass is Vliw.

13—Dragston fine sandy loam. This soil is deep,
nearly level, and somewhat poorly drained. It is on low
ridges and side slopes. The areas of this soil commonly
are irregularly shaped and range from 2 to 170 acres.
Slopes range from 0 to 2 percent.

Typically, the surface layer of this soil is dark grayish
brown fine sandy loam about 9 inches thick. The subsoil
is sandy loam 29 inches thick. The upper part mostly is
light yellowish brown; the lower part is mottled brown,
gray, and red. The substratum is mottled, light gray
sandy loam to a depth of at least 60 inches.

Included with this soil in mapping are small areas of
moderately well drained Munden and Tetotum soils,
somewhat poorly drained Augusta soils, and poorly
drained Nimmo and Tomotley soils. The Munden and
Tetotum soils are at slightly higher elevations. The
Nimmo and Tomotley soils are in slight depressions, and
the Augusta soils are on low ridges and side slopes.
Included soils make up about 15 percent of the unit.

The permeability of this Dragston soil is moderately
rapid in the subsoil and rapid in the substratum.
Available water capacity is moderate. Surface runoff is
slow. The erosion hazard is slight. The subsoil has a low
shrink-swell potential. The root zone extends to a depth
of 60 inches or more. The soil is low in organic matter
content and natural fertility. It commonly is very strongly
acid or strongly acid, but reaction of the surface layer
varies because of local liming practices. A seasonal high
water table is at a depth of 1 foot to 1-1/2 feet during
winter and spring.

Most areas of this soil are used for cultivated crops.
The remaining areas are in community development or
woodiand.

Drained areas of this soil are well suited to cultivated
crops. Drainage systems are difficult to install, however,
because of the wet, sandy substratum. The soil
sometimes is droughty during the growing season, and
crop response to lime and fertilizer is limited by the
available water capacity. Tilling within the proper range
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of moisture content reduces soil compaction and
clodding. Conservation tillage, using cover crops and
grasses and legumes in the cropping system, and using
crop residue are practices that help to maintain organic
matter content and tilth, hold moisture in the soil, and
reduce crusting.

The potential productivity for trees on the soil is high,
especially for loblolly pine, sweetgum, and oaks. Seeds
and seedlings survive and grow well if competing
vegetation is controlled. The soil is soft when wet, thus
limiting the use of heavy timber equipment.

The seasonal high water table and the rapid
permeability of the substratum are the main limitations of
this unit for community development, especially for
septic tank absorption fields and building sites. Drainage
helps to improve the suitability of the soil as a site for
septic tanks, but the design and instaliation of septic
tanks must meet State and local criteria. In areas used
as sites for septic tanks, the rapid permeability causes a
hazard of contamination to water. Drainage and
landscaping will help to improve the suitability of the soil
as a building site.

The capability subclass is liw.

14—Dragston-Urban land complex. This unit
consists of deep, nearly level, somewhat poorly drained
soils and areas covered by parking lots, buildings, and
other structures. The unit is on low ridges and side
slopes. The areas are irregularly shaped and range from
2 to 30 acres. They are about 40 percent Dragston soils,
35 percent urbanized areas, and 25 percent other soils.
The Dragston soils and urbanized areas are so
intermingled that it was not practical to map them
separately. Slopes range from 0 to 2 percent.

Typically, the surface layer of the Dragston soil is dark
grayish brown fine sandy loam about 9 inches thick. The
subsoil is sandy loam 29 inches thick. The upper part
mostly is light yellowish brown; the lower part is mottled
brown, gray, and red. The substratum is mottled, light
gray sandy loam to a depth of at least 60 inches.

Included with this unit in mapping are small areas of
Udorthents, moderately well drained Munden and
Tetotum soils, somewhat poorly drained Augusta soils,
and poorly drained Nimmo and Tomotley soils. The
Munden and Tetotum soils are at slightly higher
elevations, and the Nimmo and Tomotley soils are in
slight depressions. The Augusta soils are on low ridges
and side slopes.

The permeability of these Dragston soils is moderately
rapid in the subsoil and rapid in the substratum.
Available water capacity is moderate. Surface runoff is
slow. The erosion hazard is slight. The subsoil has a low
shrink-swell potential. The root zone extends to a depth
of 60 inches or more. The soil is low in organic matter
content and natural fertility. It commonly is very strongly
acid or strongly acid, but reaction of the surface layer
varies because of local liming practices. A seasonal high
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water table is at a depth of 1 foot to 1-1/2 feet during
winter and spring.

The Dragston soils in this unit are used mainly for
lawns, gardens, and parks.

The seasonal high water table and the rapid
permeability of the substratum are the main limitations of
this unit for community development, especially for
septic tank absorption fields and building sites. Drainage
helps to improve the suitability of the soil as a site for
septic tanks, but the design and installation of septic
tanks must meet State and local criteria. In areas used
as sites for septic tanks, the rapid permeability causes a
hazard of contamination to water. Drainage and
landscaping will help to improve the suitability of the soil
as a building site.

This unit is not assigned to a capability subclass.

15—Duckston fine sand. This soil is deep, nearly
level, and poorly drained. It is in shallow depressions
between dunes and on low flats between the dunes and
the marshes. The areas of this soil commonly are
irregularly shaped and range from 2 to 230 acres. Slopes
range from O to 2 percent.

Typically, the surface layer of this soil is dark grayish
brown fine sand about 4 inches thick. The substratum is
grayish brown and gray sand to a depth of at least 60
inches.

Included with this soil in mapping are small areas of
very poorly drained Backbay soils and moderately well
drained to somewhat poorly drained Corolla soils. The
Backbay soils are at lower elevations, and the Corolla
+ soils are at higher elevations. Also included are areas
that have water on the surface after heavy rainfall or
during prolonged wet periods and a few areas that are
adjacent to marshes and that have an organic surface
layer. Included soils make up about 20 percent of the
unit.

The permeability of this Duckston soil is very rapid.
Available water capacity is very low. Surface runoff is
slow. The erosion hazard is slight. The soil is low in
organic matter content and natural fertility. It commonly
ranges from extremely acid through neutral. The root
zone extends to a depth of 60 inches or more. A
seasonal high water table is between the surface and a
depth of 1 foot during winter and spring. This soil is
frequently flooded during most of the year.

This soil is very poorly suited to farming because of
wetness, low natural fertility, and blowing sand from
adjacent areas. Most areas of this soil are in native
grasses and shrubs. The dominant vegetation depends
upon the proximity of the unit to the Atlantic Ocean or
the Chesapeake Bay. Areas adjacent to the coastline
support only salt-tolerant plants such as marshhay
cordgrass, northern bayberry, and bulrush. The areas
farther from the effects of salt spray support a larger
variety and denser stands of herbaceous plants.

17

Trees such as loblolly pine, red bay, red maple, sweet
gum, and water oak are on areas adjacent to marshes,
but the potential productivity is low. Only a few included
areas support stands of merchantable loblolly pine.
Wetness limits the use of heavy equipment.

Flooding, the seasonal high water table, and the sandy
texture of the substratum are the main limitations of this
soil for community development. Flooding and the
seasonal high water table limit use of the soil as a site
for septic tank absorption fields, buildings, and roads.
The seasonal high water table and the instability of the
substratum limit excavations.

The capability subclass is Viiw.

16E—Fripp sand, 2 to 30 percent slopes. This soil is
deep, undulating to steep, and excessively drained. It is
on the high wooded coastal dunes of the Cape Henry
area. The areas of the soil commonly are long and
narrow and range from 2 to 400 acres.

Typically, the surface layer of this soil is dark grayish
brown sand about 5 inches thick. The subsurface layer is
light brownish gray fine sand 7 inches thick. The subsoil
is mottied, brown and yellowish brown fine sand 8 inches
thick. The substratum is brownish yellow and very pale
brown fine sand to a depth of at least 60 inches.

Included with this soil in mapping are small areas of
moderately well drained Lakehurst Variant soils,
excessively drained Newhan soils, and very poorly
drained Pamlico soils. The Lakehurst Variant soils are on
low dunes. The Pamlico soils are in depressions, and the
Newhan soils are undulating. Included soils make up
about 15 percent of the unit.

The permeability of this Fripp soil is very rapid.
Available water capacity is very low. Surface runoff is
slow. The erosion hazard is severe. The subsoil has a
low shrink-swell potential. The root zone extends to a
depth of 60 inches or more. The soil is low in organic
matter content and natural fertility. It commonly is
extremely acid or very strongly acid.

Most areas of this soil are in woodland. A few areas
are used for recreation.

Slope in some areas and the very low available water
capacity make this soil generally unsuitable for farming.
The potential productivity for trees on this soil is
moderate, especially for species such as loblolly pine
and oaks. The very low available water capacity limits
seedling growth and survival, and slope limits the use of
timber equipment.

The very rapid permeability and slope are the main
limitations of this soil for community development. Slope
limits the use of the soil as a site for roads, buildings,
and excavations. The permeability causes a hazard of
contamination to water supplies in areas used as sites
for septic tanks, and the design and installation of septic
tanks must meet State and local criteria.

The capability subclass is Vlis.
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17—Hyde silt loam. This soil is deep, nearly level,
and very poorly drained. It is on broad flats and in slight
depressions. The areas of this soil commonly are long
and narrow and range from 2 to 120 acres. Slopes range
from O to 2 percent.

Typically, the surface layer is very dark grayish brown
silt loam about 16 inches thick. The subsoil mostly is
mottled, grayish brown and olive gray silty clay loam and
silty clay 42 inches thick. The substratum is light gray
fine sand to a depth of at least 60 inches.

Included with this soil in mapping are small areas of
poorly drained Acredale, Nimmo, and Tomotley soils and
very poorly drained Portsmouth soils. The Acredale,
Nimmo, and Tomotley soils are at slightly higher
elevations. The Portsmouth soils are nearly level. Also
included are areas that have water on the surface after
heavy rains or during prolonged wet periods. Included
soils make up about 15 percent of the unit.

The permeability of this Hyde soil is slow in the subsoil
and moderately rapid to rapid in the substratum.
Available water capacity is high. Surface runoff is very
slow. The erosion hazard is slight. Tilth is fair. The
subsoil has a low shrink-swell potential. The root zone
extends to a depth of 60 inches or more. The soil is
medium in natural fertility, and the surface layer is high in
organic matter content. The soil mainly ranges from
extremely acid through strongly acid, but reaction of the
surface layer varies because of local liming practices. A
seasonal high water table is between the surface and a
depth of 1/2 foot during wet seasons.

Most areas of this soil have been drained by ditching
and are used for cultivated crops. Most of the remaining
areas are in woodland.

Drained areas of this soil are well suited to cultivated
crops. Crops respond well to lime and fertilizer but are
sometimes damaged in undrained areas after heavy or
prolonged rainfall. The soil is wet and cold in spring, and
wetness often interferes with tillage. Tilling within the
proper range of moisture content reduces soil
compaction and clodding. Conservation tillage, using
cover crops and grasses and legumes in the cropping
system, and using crop residue are practices that help to
maintain organic matter content and tilth, reduce
crusting, and increase water infiltration.

The potential productivity for trees on this soil is very
high, especially for sycamore, yellow-poplar, sweetgum,
oaks, and loblolly pine. Seeds and seedlings survive and
grow well if competing vegetation is controlled. The soil
is soft when wet, and the use of heavy timber equipment
is limited during periods of heavy rainfall and during wet
seasons.

The seasonal high water table, the permeability in the
subsoil, and low strength are the main limitations of this
unit for community development. The water table and
permeability limit use of the soil as a site for septic tank
absorption fields. Using drainage will help to overcome
those limitations, but the design and installation of septic
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tanks must meet State and local criteria. The water table
limits the soil as a building site and as a site for many
types of recreation; using landscaping and drainage
improves the suitability of the soil as a site for buildings
or recreation. Strengthening or replacing the base
material and installing drainage will help to overcome the
water table and low strength if the soil is used as a site
for roads and streets.

‘The capability subclass is lllw.

18—Lakehurst Variant sand. This soil is deep, nearly
level to undulating, and moderately well drained. It is on
the low, wooded dunes and toe slopes in the Cape
Henry area. The areas of this soil commonly are long
and narrow and range from 2 to 75 acres. Slopes range
from 0O to 4 percent.

Typically, the surface. layer of this soil is dark grayish
brown sand about 4 inches thick. The subsurface layer is
light brownish gray-sand 20 inches thick. The subsoil is
dark reddish brown sand 8 inches thick. The substratum
extends to a depth of 60 inches or more. It is mottled,
yellowish brown sand in'the upper part and mostly
mottled yellowish brown, dark reddish brown, and
yellowish red sand in the lower. part

Included with this soil in mapping are small areas of
excessively drained Fripp and Newhan soils and very
poorly drained Pamlico soils. The Fripp and Newhan
soils are at higher elevations, and the Pamlico soils are
in depressions. Included soils make up about 15 percent
of the unit.

The permeability of this.Lakehurst Variant soil is very
rapid, and available water capacity is very low. Surface
runoff is slow. The erosion hazard.is slight. The soil has
a low shrink-swell potential. The root zone extends to a
depth of 60 inches or more. The soil has low organic
matter content and natural fertility. It commonly is
extremely acid or very strongly acid. A seasonal high
water table is at a depth of 1-1/2to 3 feet during winter
and spring.

Most areas of this soil are in woodland. A few areas
are used for recreation.

This soil is poorly suited to cultivated crops because of
the very low moisture holding capacity, undulating
slopes, and low natural fertility.

The potential productivity for trees on this soil is
moderate, especially for loblolly pine and oaks and some
other hardwoods. The very low moisture holding capacity
limits seedling growth and survival. The iow, narrow
dunes and the adjacent wet soils commonly limit the use
of heavy equipment.

The seasonal high water table and the very. rapid
permeability are the main limitations of this unit for
community development. The seasonal high water table
limits use of the soil as a site for buildings or roads;
however, proper design and grading and addition of a
base material will help to overcome this limitation. Using
drainage helps the suitability of the soil for septic tank
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absorption fields, but the design and installation of septic
tanks must meet State and local criteria. The
permeability causes a hazard of contamination to water
supplies in areas used as a site for septic tanks.

The capability subclass is Vlis.

19—Munden fine sandy loam. This soil is deep,
nearly level, and moderately well drained. It is on low
inland ridges and side slopes. The areas of this soil
commonly are irregularly shaped and range from 2 to
200 acres. Slopes range from 0 to 2 percent. '

Typically, the surface layer of this Munden soil is dark
-grayish brown fine sandy lgam about 8 inches thick. The
.subsoil is 24 inches thick. it is yellowish brown-sandy
loam in the upper part and mottled, yellowish brown and
brown loam and sandy loam in thé lower part. The
substratum is mottled brown, gray, and red sand to a
depth of at least 60 inches.

Included with this soil in mapping are small areas of
well drained Bojac and State soils, moderately well
drained Tetotum soils, and somewhat poorly drained
Augusta and Dragston soils. The Bojac and State soils
are at slightly higher elevations, and the Augusta and
Dragston soils are in slight depressions. The Tetotum
soils are on low ridges and side slopes. Also included
are undulating areas that have slopes of 15 to 30
percent that are 20 to 50 feet long. These areas are
adjacent to lakes, bays, and large drainageways and are
dissected by many short drainageways. Included soils
make up about 15 percent of the unit.

The permeability of this Munden soil is moderately
rapid in the subsoil and rapid in the substratum.
Available water capacity is moderate. Surface runoff is
slow. The erosion hazard is slight. The subsoil has a low
shrink-swell potential. The root zone extends to a depth
of 60 inches or more. The soil is low in organic matter

content and natural fertility. It mainly is very strongly acid

through moderately acid, but reaction of the surface
layer varies because of local liming practices. A seasonal
high water table is at a depth of 1-1/2 to 2-1/2 feet
during winter and early spring.

Most areas of this soil are used for cultivated crops.
The remaining areas are in woodland or community
development. 4

This soil is well suited to cultivated crops. Crops
respond well to lime and fertilizer. Conservation tillage,
using cover crops and grasses and legumes in the
cropping system, and using crop residue are practices
that help to maintain organic matter content and tilth,
reduce crusting, and increase water infiltration. Tilling
within the proper range of moisture content helps to
reduce soil compaction and clodding.

The potential productivity for trees on this sail is high,
especially for loblolly pine, yellow-poplar, sweetgum, and
oaks. Seeds and seedlings survive and grow well if
competing vegetation is controlled. The soil is soft when
wet, thus limiting the use of heavy timber equipment.

19

The seasonal high water table and the rapid
permeability in the substratum are the main limitations of
this unit for community development, especially as a site
for buildiqgs and septic tank absorption fields. Drainage
helps to improve the suitability of the soil as a site for
buildings and septic tanks, but the design and installation
of septic tank absorption fields must meet State and
local criteria. In areas used as a site for septic tanks, the
permeability causes a hazard of contamination to water.

The capability subclass is Ilw.

20—Munden-Urban land complex. This complex
consists of deep, nearly level, moderately well drained
soils and areas covered by buildings, parking iots, and
other structures. The unit is on low inland ridges and
side slopes. The areas commonly are irregularly shaped
and range from 2 to 80 acres. They are about 40
percent Munden soils, 35 percent urbanized areas, and
25 percent other soils. The Munden soils and urbanized
areas are so intermingled that it was not practical to map
them separately. Slopes range from 0 to 2 percent.

Typically, the surface layer of this Munden soil is dark
grayish brown fine sandy loam about 8 inches thick. The
subsoil is 24 inches thick. It is yellowish brown sandy
loam in the upper part and mottled, yellowish brown and
brown loam and sandy loam in the lower part. The
substratum is mottled brown, gray, and red sand to a
depth of at least 60 inches.

Included with this unit in mapping are areas of
Udorthents, well-drained Bojac and State soils,
moderately well drained Tetotum soils, and somewhat
poorly drained Augusta and Dragston soils. The
Udorthents are nearly level. The Bojac and State soils
are at slightly higher elevations, and the Augusta and
Dragston soils are in slight depressions. The Tetotum
soils are on low ridges and side slopes.

The permeability of the Munden soils is moderately
rapid in the subsoil and rapid in the substratum.
Available water capacity is moderate. Surface runoff is
slow. The erosion hazard is slight. The subsoil has a low
shrink-swell potential. The root zone extends to a depth
of 60 inches or more. The soil is low in organic matter
content and natural fertility. It mainly is very strongly acid
through moderately acid, but reaction of the surface
layer varies because of local liming practices. A seasonal
high water table is at a depth of 1-1/2 to 2-1/2 feet
during winter and early spring.

The Munden soils in this unit are used mostly for
lawns, gardens, and parks.

The seasonal high water table and the rapid
permeability in the substratum are the main iimitations of
this unit for community development, especially as a site
for buildings and septic tank absorption fields. Drainage
helps to improve the suitability of the soil as a site for
buildings and septic tanks, but the design and installation
of septic tank absorption fields must meet State and
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local criteria. In areas used as a site for septic tanks, the
permeability causes a hazard of contamination to water.
This unit is not assigned to a capability subclass.

21—Nawney silt loam. This soil is deep, nearly level,
and very poorly drained. It is on flood plains and in
drainageways. The areas commonly are long and narrow
or irregular in shape and range from 2 to 500 acres.
Slopes are less than 1 percent.

Typically, the surface layer of this soil is dark gray silt
loam about 5 inches thick. The substratum extends to a
depth of 60 inches or more. It is gray loam to a depth of
44 inches and gray loamy sand at a depth of more than
44 inches.

Included with this soil in mapping are small areas of
poorly drained Acredale, Nimmo, and Tomotley soils;
very poorly drained Backbay, Dorovan, Portsmouth, and
Rappahannock soils; and areas near the Dorovan soils
that have an organic surface layer more than 8 inches
thick. The Backbay and Rappahannock soils are at low
elevations, and the Dorovan soils are in depressions.
The other included soils are at slightly higher elevations.
Included soils make up about 25 percent of the unit.

The permeability of this Nawney soil is moderate.
Available water capacity is moderate. Surface runoff is
very slow. The substratum has a moderate shrink-swell
potential. The root zone extends to a depth of 60 inches
or more but is restricted for some plants by the seasonal
high water table. The soil is low in natural fertility, and
the surface layer has moderate organic matter content.
The soil ranges from extrernely acid through strongly
acid above a depth of 40 inches and from extremely acid
through slightly acid below 40 inches. The water table is
between the surface and a depth of 1/2 foot throughout
most of the year, and the soil is frequently flooded,
especially from late fall through late spring.

Flooding and the water table make this soil generally
unsuited to most uses other than woodland and wildlife
habitat, and most areas are in woodland. The potential
productivity for trees on this soil is moderate. The
common trees are water-tolerant baldcypress, water
tupelo, sweetgum, and red maple. The rate of seedling
mortality is high for most other species. The seasonal
high water table causes roots to grow close to the
surface, thus increasing the hazard of uprooting during
windy periods. Wetness and flooding limit the use of
heavy equipment.

The capability subclass is Vllw.

22E—Newhan fine sand, 2 to 30 percent slopes.
This soil is deep, undulating to steep, and excessively
drained. It is on grass- and shrub-covered high sand
dunes in coastal areas (fig. 2). The areas of this soil
commonly are long and narrow or irregular in shape and
range from 2 to 250 acres.
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Figure 2.—Cape Henry lighthouse on a dune of Newhan fine sand,
2 to 30 percent slopes.

Typically, the surface layer of this soil is grayish brown
fine sand about 3 inches thick. The substratum is very
pale brown fine sand to a depth of at least 60 inches.

Included with this soil in mapping are small areas of
poorly drained Duckston soils, moderately well drained to
somewhat poorly drained Corolla soils, and beaches.
The Corolla and Duckston soils are at lower elevations.
Included soils make up about 20 percent of the unit.

The permeability of this Newhan soil is very rapid.
Available water capacity is very low. Surface runoff is
slow. The erosion hazard is severe. The soil has a low
shrink-swell potential. The root zone extends to a depth
of 60 inches or more. The soil is low in organic matter
content and natural fertility. It ranges from extremely acid
through neutral.

Some areas of this soil are used as sites for cottages
and recreation, but the soil is poorly suited for most
other uses because of the low natural fertility, very low
available moisture holding capacity, slopes, and blowing
sand. The dominant vegetation depends upon the
proximity of the unit to the Atlantic Ocean or the
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Chesapeake Bay. Areas adjacent to the coastline
support only salt-tolerant plants such as sea-oats,
American beachgrass, coastal panicgrass, and beach
heather. This vegetation mainly is sparse in these areas,
and thus the soil is susceptible to wind and water
erosion. The areas that are farther from the effects of
salt spray support a larger variety and denser stand of
grasses and shrubby trees and are less susceptible to
wind erosion. The dominant species are loblolly pine and
live oak, but the potential productivity is low.

The permeability and slope are the main limitations of
this soil for community development. The permeability
causes a hazard of contamination to water supplies in
areas used as a site for septic tanks. Slope limits the soil
as a site for roads, buildings, and excavations.

The capability subclass is Vllis.

23C—Newhan-Corolla fine sands, 0 to 15 percent
slopes. This unit consists of deep soils in coastal areas,
mostly behind the primary foredune. The Newhan soils
are excessively drained and are on low sand dunes, and
the Corolla soils are moderately well drained to
somewhat poorly drained and are on flats and low knolls.
The areas of this unit are irregularly shaped and range
from 2 to 160 acres. They are about 55 percent
undulating to rolling Newhan soils, 35 percent nearly
level to undulating Corolla soils, and 10 percent other
soils. The Newhan and Corolla soils are so intermingled
that it was not practical to map them separately. Slopes
range from O to 6 percent on the Corolla soils and from
2 to 15 percent on the Newhan soils.

Typically, the surface layer of the Newhan soils is
grayish brown fine sand about 3 inches thick. The
substratum is very pale brown fine sand to a depth of at
least 60 inches.

Typically, the surface layer of the Corolla soils is dark
grayish brown fine sand about 3 inches thick. The
substratum extends to a depth of 60 inches or more.
The upper 15 inches is pale brown fine sand. The lower
part is mottled, pale brown fine sand and grayish brown
sand.

Included with this unit in mapping are small areas of
Psamments and poorly drained Duckston soils. The
Psamments are nearly level, and the Duckston soils are
in depressions.

The permeability of these Newhan and the Corolla
soils is very rapid. Both soils have very low available
water capacity. Surface runoff is slow. The wind erosion
hazard is severe on the Newhan soils and moderate on
the Corolla soils. Both soils have a low shrink-swell
potential, and the root zone extends to a depth of 60
inches or more in both. The soils are low in organic
matter content and natural fertility. They commonly
range from extremely acid through neutral. A seasonal
high water table is at a depth of 1 foot to 3 feet in
Corolla soils, mostly during winter and spring.
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Some areas of this unit are used for cottages and
recreation, but blowing sand, salt spray, and low natural
fertility make the soil generally unsuitable for most other
uses.

Most areas of this ur:it are in natural grasses and
shrubs. The vegetatioi: mostly is sparse stands of salt-
tolerant plants such as American beachgrass, sea-oats,
marshhay cordgrass, northern bayberry, and waxmyrtle.
The Newhan soils are sparsely vegetated and are
especially susceptible to wind erosion.

The seasonal high water table of the Corolla soils, the
very rapid permeability of the Newhan and Corolla soils,
and the slope of Newhan soils are the main limitations of
this unit for community development. They especially
limit the soils as a site for buildings, septic tank
absorption fields, or roads. Special design, grading, and
addition of base material will help to overcome the
limitations for building sites and roads. Drainage helps to
improve the suitability of the soil as a site for septic tank
absorption fields, but the design and installation of septic
tank absorption fields must meet State and local criteria
and the rapid permeability causes a hazard of water
contamination in areas used as sites for septic tanks.
Wind erosion is a further limitation for building sites and
roads, and the use of a plant cover to stabilize the sand
is needed in some areas.

The capability subclass is Vliis.

24—Nimmo loam. This soil is deep, nearly level, and
poorly drained. It is on broad inland flats. The areas of
this soil commonly are oval or irregularly shaped and
range from 2 to 1,200 acres. Slopes range from 0 to 2
percent.

Typically, the surface layer of this soil is dark gray
loam about 7 inches thick. The subsoil is 26 inches thick.
It mostly is light gray and gray fine sandy loam and loam
with yellowish brown mottles. The substratum is light
gray fine sand to a depth of at least 60 inches.

Included with this soil in mapping are small areas of
somewhat poorly drained Augusta and Dragston soils,
poorly drained Acredale and Tomotley soils, and very
poorly drained Portsmouth and Nawney soils. The
Dragston and Augusta soils are at slightly higher
elevations. The Nawney soils are in drainageways, and
the Portsmouth soils are in depressions. Also included
are soils that have water on the surface after heavy rains
or during prolonged wet periods. Included soils make up
about 15 percent of the unit.

The permeability of this Nimmo soil is moderate in the
subsoil and rapid in the substratum. Available water
capacity is moderate. Surface runoff is slow. The erosion
hazard is slight. The subsoil has a low shrink-swell
potential. The root zone extends to a depth of 60 inches
or more. The soil is low in organic matter content and
natural fertility. It ranges mainly from extremely acid
through strongly acid, but reaction of the surface layer
varies because of local liming practices. A seasonal high
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water table is between the surface and a depth of 1 foot
during winter and spring.

Most areas of this soil have been drained and are
used for cultivated crops. The remaining areas are in
woodland or community development.

Drained areas of this soil are well suited to cultivated
crops, but drainage systems are difficult to install in
some areas because of the wet, sandy substratum.
Crops respond well to lime and fertilizer but are
sometimes damaged in undrained areas after heavy or
prolonged rains. The soil is wet and cold in spring, and
wetness often interferes with tillage. Tilling within the
proper range of moisture content reduces soil
compaction and clodding. Conservation tillage, using
cover crops and grasses and legumes in the cropping
system, and using crop residue are practices that help to
maintain organic matter content and tilth, reduce
crusting, and increase water infiltration.

The potential productivity for trees on this soil is high,
especially for loblolly pine, sycamore, sweetgum, and
oaks. Seeds and seedlings survive and grow well if
competing vegetation is controlled. The soil is soft when
wet, thus limiting the use of heavy equipment.

The seasonal high water tabie and the rapid
permeability in the substratum are the main limitations of
this unit for community development, especially as a site
for buildings and septic tank absorption fields. Drainage
helps to improve the suitability of the soil as a site for
buildings and septic tanks, but the design and installation
of septic tanks must meet State and local criteria. The
permeability causes a hazard of contamination to water
in areas used as a site for septic tanks.

The capability subclass is lllw.

25—Nimmo-Urban land complex. This unit consists
of deep, nearly level, poorly drained soils and areas
covered by parking lots, buildings, and other structures.
The unit is on broad inland flats. The areas commonly
are irregularly shaped and range from 2 to 570 acres.
They are about 40 percent Nimmo soils, 35 percent
urbanized areas, and 25 percent other soils. The Nimmo
soils and urbanized areas are so intermingled that it was
not practical to map them separately. Slopes range from
0 to 2 percent.

Typically, the surface layer of the Nimmo soils is dark
gray loam about 7 inches thick. The subsoil is 26 inches
thick. It mostly is light gray and gray fine sandy loam and
loam with yellowish brown motties. The substratum is
light gray fine sand to a depth of at least 60 inches.

Included with this unit in mapping are small areas of
Udorthents, somewhat poorly drained ‘Augusta and
Dragston soils, poorly drained Acredale and Tomotley
soils, and very poorly drained Portsmouth soils. The
Augusta and Dragston soils are at slightly higher
elevations, and the Portsmouth soils are in depressions.
The Acredale and Tomotley soils and the Udorthents are
nearly level.

Soil Survey

The permeability of the Nimmo soils is moderate in the
subsoil and rapid in the substratum. Available water
capacity is moderate. Surface runoff is slow. The erosion
hazard is slight. The subsoil has a low shrink-swell
potential. The root zone extends to a depth of 60 inches
or more. The soil is low in organic matter content and
natural fertility. It ranges mainly from extremely acid
through strongly acid, but reaction of the surface layer
varies because of local liming practices. A seasonal high
water table is between the surface and a depth of 1 foot
during winter and spring.

The Nimmo soils in this unit are mostly used for lawns,
gardens, and parks.

The seasonal high water table and the rapid
permeability in the substratum are the main limitations of
this unit for community development, especially as a site
for buildings and septic tank absorption fields. Drainage
helps to improve the suitability of the soil as a site for
buildings and septic tanks, but the design and installation
of septic tanks must meet State and local criteria. The
permeability causes a hazard of contamination to water
supplies in areas used as a site for septic tanks.

This unit is not assigned to a capability subclass.

26—Pamlico mucky peat, ponded. This soil is deep,
nearly level, and very poorly drained. It is in depressions
and troughs between wooded coastal dunes in the Cape
Henry area. The areas of this soil commonly are long
and narrow and range from 2 to 350 acres. Slopes are
less than 1 percent.

Typically, the surface layer of this soil is very dark
brown partially decomposed organic material about 6
inches thick over very dark brown highly decomposed
organic material 24 inches thick. The substratum is dark
grayish brown sand to a depth of at least 60 inches.

Inciuded with this soil in mapping are small areas on
narrow ridges of excessively drained Fripp soils and
moderately well drained Lakehurst Variant soils. Also
included are small areas that consist of organic layers
more than 51 inches thick. Included soils make up about
15 percent of the unit. .

The permeablllty of this Pamlico sonl is moderate or
moderately rapid in the organic layers and rapid in the
substratum. Available water capacity is very high.
Surface runoff is very slow, and water is ponded on the
surface of many areas. The shrink-swell potential is low.
The soil is extremely acid in the organic layers and
ranges from extremely acid through strongly acid in the
substratum. A seasonal high water table is at or near the
surface mostly during winter and spring.

The seasonal high water table and the high organic
matter content make this soil generally unsuited to most
uses other than as a wetland wildlife habitat. The
potential productivity for trees on this soil is moderate,
especially for water-tolerant species such as baldcypress
and water tupelo. The rate of seedling mortality is high
for all but those species. The seasonal high water table
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causes roots to grow close to the surface, increasing the

hazard of uprooting during windy periods. Wetness and

water on the surface limit the use of heavy equipment.
The capability subclass is Viiw.

27—Pamlico-Lakehurst Variant complex. This unit is
in the low, wooded swamps and on low dunes in the
interior of the Cape Henry area. It mostly consists of
nearly level Pamlico soils and nearly level to undulating
Lakehurst Variant soils. The Pamlico soils are very poorly
drained and deep and are in depressions and troughs.
The Lakehurst Variant soils are moderately well drained
and deep and are on low, narrow dunes and toe slopes.
The areas of this unit are long and narrow and range
from 5 to 1,200 acres. They are about 55 percent
Pamlico soils, 35 percent Lakehurst-Variant soils, and 10
percent other soils. The Pamlico and Lakehurst Variant
soils are so intermingled that it was not practical to map
them separately. Slopes are less than 1 percent on the
Pamlico soils and range from 0 to 4 percent on the
Lakehurst Variant soils. ‘

Typically, the surface layer of the Pamlico soils is very
dark brown partially decomposed organic material about
6 inches thick over very dark brown highly decomposed
organic material 24 inches thick. The substratu is dark
grayish brown sand to a depth of ‘at least 60 inches.

Typically, the surface layer of the Lakehurst Variant
soils is dark grayish brown sand about 4 inches thick:
The subsurface layer is light brownish gray sand 20
inches thick. The subsoil is dark reddish brown'sand 8
inches thick. The substratum extends to a depth of 60
inches or more. It is mottled, yellowish brown-sand’in the
upper part and mostly is mottled yellowish brown, dark
reddish brown, and yellowish red sand in the lower-part.

Included with this unit in mapping are small areas of
excessively drained Fripp soils on high ridges.

The permeability of these Pamlico soils is moderate or
moderately rapid in the organic layers and rapid in the
substratum. Available water capacity is very high in the
Pamlico soils. Surface runoff is very slow, and water is
ponded on the surface of many areas. The erosion
hazard is slight, and the shrink-swell potential is low. The
root zone in the Pamlico soils extends generally to a
depth of 60 inches or more but is restricted for some
trees by a seasonal high water table that is at or near
the surface mostly in winter and spring. The Pamlico
soils hav low natural fertility. They are extremely acid in
the organic layers and range from extremely acid to
strongly acid in the substratum.

The permeability of these Lakehurst Variant soils is
very rapid, and available water capacity is very low.
Surface runoff is slow. The erosion hazard is slight on
the Lakehurst Variant soils, and the shrink-swell potential
is low. The root zone extends generally to a-depth of 60
inches or more but is restricted for some trees by a
seasonal high water table at a depth of 1-1/2 to 3 feet.
The Lakehurst Variant soils have low organic matter
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content, have low natural fertility, and are extremely acid
or very strongly acid.

The seasonal high water table in both soils and the
organic-matter content of the Pamlico soils limit this unit
for most uses other than woodland, as wetland wildiife
habitat, and for limited recreation. Most areas are
wooded, and the potential productivity for trees is
moderate. The Lakehurst Variant soils commonly support
loblolly pine and oaks and other hardwoods. Water-
tolerant species such as baldcypress and water tupelo
mostly are on the Pamiico soils. Seasonal wetness
especially limits the use of heavy equipment on this unit.

The capability subclass is Vliw.

28—Pocaty peat. This soil is deep, nearly level, and
very poorly drained. It is in broad freshwater marshes
that are mostly adjacent to the North Landing River and
its major tributaries. The areas of this soil commonly are
irregularly shaped and range from 2 to 1,000 acres.
Slopes are less than 1 percent.

Typically, the surface layer of this soil is very dark
brown partially decomposed organic material about 12
inches thick. The subsurface layer is dark brown, black,
and dark gray highly decomposed organic material to a
depth of 60 inches. The substratum is at a depth of
more than 60 inches and is dark gray silt loam.

Included with this soil in mapping are small areas of
Udorthents and very poorly drained Backbay, Dorovan,
and Nawney soils. The Nawney soils are nearly level.
The Backbay soils are mostly between the Pocaty soils
and upland mineral soils, and the Dorovan soils are at a
slightly higher elevation. The Udorthents are adjacent to
waterways. Included soils make up about 15 percent of
the unit.

The permeability of this Pocaty soil is moderate.
Available water capacity is very high, but the water is
brackish. Surface runoff is very slow. The shrink-swell
potential is low. The soil ranges from very strongly acid
through neutral, but-upon drying or exposure to air it
becomes extremely acid. The soil is frequently flooded
by wind tides and is continuously saturated.

Most areas of this soil are in native grasses and
sedges, mostly black needlerush, cattails, olney
threesquare, and cordgrass. Low strength, flooding, and
the high organic matter and sulfur content of this soil

limit it for most uses other than as a wetland wildlife

habitat.
The capability subclass is Villw.

29—Portsmouth loam. This soil is deep, nearly level,
and very poorly drained. It is mostly on broad inland flats
and in slight depressions. The areas of this soil
commonly are irregularly shaped, but some areas are in
circular depressions called Carolina Bays, which are
mostly south of Creeds in the southern part of the City.
The areas of this soil range from 2 to 400 acres. Slopes
range from 0 to 2 percent.
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Typically, the surface layer of this soil is very dark gray
loam about 13 inches thick. The subsoil is 23 inches
thick. It mostly is grayish brown silt loam in the upper
part and dark brown and grayish brown sandy loam in
the lower part. The substratum is mottled yellow, brown,
and gray stratified sand, loamy sandy and sandy loam to
a depth of at least 60 inches.

Included with this soil in mapping are small areas of
poorly drained Acredale, Nimmo, and Tomotley soils;
somewhat poorly drained Dragston soils; and very poorly
drained Hyde soils. The Dragston soils are on low ridges
and side slopes of the Carolina Bays. The Hyde soils are
on flats, and in low depressions. The other soils are at
slightly higher elevations. Also included are areas that
have water on the surface after heavy rains or during
prolonged wet periods and soils that have less clay than
this Portsmouth soil. Included soils make up about 15
percent of the unit. '

The permeability of this Portsmouth soil is moderate in
the subsoil and moderately rapid to rapid in the
substratum. Available watear capacity is high. Surface
runoff is very slow. The erosion hazard is slight. The
subsoil has a low shrink-swell potential. The root zone
extends to a depth of 60 inches or more. The soil is low
in natural fertility, and the surface layer is high in organic
matter content. The soil commonly ranges from
extremely acid through strongly acid, but reaction of the
surface layer varies because of local liming practices. A
seasonal high water table is between the surface and a
depth of 1/2 foot mostly during winter and spring.

Most areas of this soil have been drained and are
used for cultivated crops. Most of the remaining areas
are in woodland.

Drained areas of this soil are well suited to cultivated
crops. Drainage systems are difficult to install in some
areas, however, because of the wet, sandy substratum
and are limited in the Carolina Bays by the lack of
suitable outlets. Crops respond well to lime and fertilizer
but are sometimes damaged in undrained areas after
heavy or prolonged rains. The soil is wet and cold in
spring, and wetness often interferes with tillage. Tilling
within the proper range of moisture content reduces soil
compaction and clodding. Conservation tillage, using
cover crops and grasses and legumes in the cropping
system, and using crop residue are practices that help to
maintain organic matter content and tilth, reduce
crusting, and increase water infiltration.

The potential productivity for trees on this soil is very
high, especially for loblolly pine, sweetgum, and oaks.
Seeds and seedlings survive and grow well if competing
vegetation is controlled. The soil is soft when wet, thus
limiting the use of heavy timber equipment during periods
of heavy rainfall and during wet seasons.

The seasonal high water table is the main limitation of
the soil for community development, especially as a site
for septic tank absorption fields, excavations, buildings,
and recreation. Drainage helps to overcome the water
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table, but the design and installation of septic tanks must
meet State and local criteria. The instability of the sandy
substratum limits excavation.

The capability subclass is lllw.

30—Psamments, undulating. This unit is mostly in
coastal areas where sand dunes have been disturbed or
where dredging operations occur. It consists of deep,
well drained and moderately well drained sandy material
that has been disturbed during excavation, filling, or
grading. The areas of this unit commonly are irregularly
shaped and range from 2 to 100 acres. Slopes range
from 0 to 25 percent.

Included with this unit in mapping are small
undisturbed areas of excessively drained Fripp and
Newhan soils, moderately well drained Corolla and
Lakehurst Variant soils, poorly drained Duckston soils,
and soils that are not as well drained as Psamments.
Many areas have nonsoil material, such as concrete,
asphalt, wood, and glass. Included soils make up about
20 percent of the unit.

The permeability of this unit is very rapid. Available
water capacity is very low. Surface runoff is slow. The
erosion hazard is severe, especially on the steep parts
with no plants. Reaction ranges from extremely acid
through moderately acid. Most areas have a seasonal
high water table about 1-1/2 feet from the surface
mostly during winter and spring.

Some areas of this unit have been used as sites for
roads and buildings. Onsite investigation is needed,
however, to determine the suitabilities and limitations of
the unit for any use.

This unit is not assigned to a capability subclass.

31—Psamments-Urban land complex. This unit
consists of areas that have been disturbed by
excavating, grading, or filling and areas covered by
parking lots, buildings, and other structures. The areas of
this unit commonly are irregularly shaped and range from
2 to 150 acres. They are about 40 percent Psamments,
35 percent urbanized areas, and 25 percent other soils.
Slopes range from 0 to 2 percent. The Psamments and
urbanized areas are so intermingled that it was not
practical to map them separately.

Included with this unit in mapping are small areas of
excessively drained Fripp and Newhan soils and
moderately well drained Corolla soils. Also included are
some fill areas that have nonsoil material, such as
concrete, wood, glass, and asphalt.

The permeability of the Psamments is very rapid.
Available water capacity is low. Surface runoff is slow.
The erosion hazard is slight. Reaction ranges from
extremely acid through moderately acid. Most areas
have a seasonal high water table at a depth of 1-1/2
feet.

Onsite investigation is needed to determine the
suitabilities and limitations of the unit for any use.
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This unit is not assigned to a capability subclass.

32—Rappahannock mucky peat, strongly saline.
This soil is deep, nearly level, and very poorly drained. It
is mostly in the northern part of the City in tidal marshes
along creeks, rivers, and bays that are flooded daily with
saltwater. Most areas are along the Elizabeth and
Lynnhaven Rivers. The areas of this soil commonly are
irregularly shaped and range from 2 to 50 acres. Slopes
are less than 1 percent.

Typically, the surface layer of this soil is very dark
grayish brown partially decomposed organic material
about 11 inches thick. The subsurface layer is very dark
grayish brown highly decomposed organic material 26
inches thick. The substratum extends to a depth of at
least 80 inches. It is dark greenish gray silt loam in the
upper part and black highly decomposed organic
material in the lower part.

Included with this soil in mapping are small areas of
very poorly drained Nawney and Pamlico soils. The
Nawney soils are in drainageways. The Pamlico soils are
in troughs and at the heads of drainageways. Some
areas on Rudee Inlet have a very thin organic surface
layer or a mineral surface layer that is underlain by
semifluid silt or silt loam sediments. Also included are
areas adjacent to the north side of Broad Bay that are
underlain by sandy sediments. Included soils make up
about 20 percent of the unit.

The permeability of this Rappahannock soil is
moderate. Available water capacity is very high, but the
water is saline. The shrink-swell potential is low. The soil
ranges from neutral through moderately alkaline but
becomes very strongly acid through moderately acid
after exposure to air and when dry. The soil is flooded
daily by tidal waters and is continuously saturated.

Most areas of this soil are in saltgrass, smooth
cordgrass, and some black needlerush. The daily tidal
flooding and the high organic matter content and high
sulfur content limit this soil for most uses other than as
wetland wildlife habitat.

The capability subclass is Viliw.

33E—Rumford fine sandy loam, 6 to 35 percent
slopes. This soil is deep, strongly sloping to steep, and
well drained. It is on side slopes that border major lakes,
bays, rivers, and drainageways mostly in the northern
part of the City. The areas of this soil commonly are
irregularly shaped and range from 3 to 500 acres. Slopes
mostly range from 15 to 25 percent.

Typically, the surface layer of this soil is very dark
grayish brown fine sandy loam about 3 inches thick. The
subsurface layer is yellowish brown fine sandy loam 7
inches thick. The subsoil is 36 inches thick. It is strong
brown sandy clay loam, fine sandy loam, and loamy fine
sand. The substratum mostly is yellowish brown fine
sand to a depth of at least 60 inches.
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Included with this soil in mapping are small, nearly
level areas of well drained Bojac and State soils,
moderately well drained Tetotum and Yeopim soils, and
Udorthents. Also included are soils that are similar to this
Rumford soil but that have more clay or less clay in the
subsoil or that do not have a well defined subsoil. Some
areas have narrow drainageways and wet colluvial areas
at the base of slopes, and seepage is common in some
units on the lower part of the slopes. Some other areas
that have a northeast exposure are severely eroded and
unstable. Included soils make up about 25 percent of the
unit.

The permeability of this Rumford soil is moderately
rapid. Available water capacity is low. Surface runoff is
medium to very rapid. The erosion hazard is moderate to
severe. The shrink-swell potential is low. The root zone
extends to a depth of 60 inches or more. The soil is low
in organic matter content and natural fertility. It
commonly ranges from extremely acid through strongly
acid.

Most areas of this soil are in woodland. A few areas
are used for community development.

The short, strongly sloping to steep slopes limit this
soil for most types of farming. The potential productivity
for trees is moderately high, especially for loblolly pine.
Slope limits the use of equipment for woodland
management and harvesting, and its use increases the
erosion hazard.

Slope and seepage are the main limitations of this soil
for community development, especially for building sites,
for lawns and gardens, as a site for septic tank
absorption fields, and for most types of recreation. The
design and installation of septic tanks in this soil must
meet State and local criteria. Slope stabilization and the
prevention of erosion are main management concerns
on areas of this soil that have had vegetation removed
and on many areas that have a northeast exposure.

The capability subclass is Vle.

34A—State loam, 0 to 2 percent slopes. This soil is
deep, nearly level, and well drained. It is on broad inland
ridges and side slopes. The areas of this soil commonly
are irregularly shaped and range from 2 to 750 acres.

Typically, the surface layer of this soil is dark brown
loam about 11 inches thick. The subsoil is strong brown
and yellowish brown loam 45 inches thick. The
substratum is yellowish brown sandy loam that extends
to a depth of at least 60 inches.

Included with this soil in mapping are small areas of
well drained Bojac and Rumford soils and moderately
well drained Munden and Tetotum soils. The Bojac soils
are on ridges and side slopes and the Munden and
Tetotum soils are in slight depressions. The Rumford
soils are strongly sloping to steep. Some areas have a
seasonal high water table at a depth of 2-1/2 to 4 feet
during winter and spring. Included soils make up about
15 percent of the unit.
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The permeability of this State soil is moderate in the
subsoil and moderately rapid or rapid in the substratum.
Available water capacity is moderate. Surface runoff is
slow. The erosion hazard is slight. The subsoil has a low
shrink-swell potential. The root zone extends to a depth
of more than 60 inches. The soil is low in organic matter
content and natural fertility. The surface layer and
subsoil commonly are very strongly acid or strongly acid,
but reaction of the surface layer varies because of local
liming practices. The substratum commonly ranges from
very strongly acid through moderately acid. A seasonal
high water table is at a depth of 4 to 6 feet during winter
and spring.

Most areas of this soil are in community development
or are used for cultivated crops. The remaining areas are
in woodiand.

This soil is well suited to cultivated crops. Crops
respond well to lime and fertilizer. Conservation tillage,
using cover crops and grasses and legumes in the
cropping system, and using crop residue are practices
that help to maintain organic matter content, reduce
crusting, and increase water infiltration.

The potential productivity for trees on this soil is very
high, especially for loblolly pine, yellow-poplar,
sweetgum, and oaks. Seeds and seedlings survive and
grow well.

The seasonal high water table and the rapid
permeability in the substratum are the main limitations of
this unit for community development, especially as a site
for buildings and septic tank absorption fields. In some
areas drainage is needed to overcome the water table,
but the design and installation of septic tank absorption
fields must meet State and local criteria. The
permeability causes a hazard of contamination to water
in areas used as a site for septic tanks.

The capability class is |.

34B—State loam, 2 to 6 percent slopes. This soil is
deep, gently sloping, and well drained. It is on inland
ridges and side slopes. The areas of this soil commonly
are irregularly shaped and range from 2 to 190 acres.

Typically, the surface layer of this soil is dark brown
loam about 11 inches thick. The subsoil is strong brown
and yellowish brown loam 45 inches thick. The
substratum is yellowish brown sandy loam that extends
to a depth of at least 60 inches.

Included with this soil in mapping are small areas of
moderately well drained Tetotum soils and well drained
Bojac soils. The Tetotum soils are in slight depressions,
and the Bojac soils are on ridges and side slopes.
Included soils make up about 10 percent of the unit.

The permeability of this State soil is moderate in the
subsoil and moderately rapid or rapid in the substratum.
Available water capacity is moderate. Surface runoff is
medium. The erosion hazard is moderate. The subsoil
has a low shrink-swell potential. The root zone extends
to a depth of more than 60 inches. The soil is low in
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organic matter content and natural fertility. The surface
layer and subsoil commonly are very strongly acid or
strongly acid, but reaction of the surface layer varies
because of local liming practices. The substratum
commonly ranges from very strongly acid through
moderately acid. A seasonal high water table is at a
depth of 4 to 6 feet during winter and spring.

Most areas of this soil are used for cultivated crops or
are in community development. The remaining areas are
in woodland.

This soil is well suited to cultivated crops. Crops
respond well to lime and fertilizer. Conservation tillage,
using cover crops and grasses and legumes in the
cropping system, and using crop residue are practices
that help to maintain organic matter content, reduce
crusting, increase water infiltration, and reduce erosion.

The potential productivity for trees on this soil is very
high, especially for loblolly pine, yellow-poplar,
sweetgum, and oaks. Seeds and seedlings survive and
grow well.

The seasonal high water table and the rapid
permeability in the substratum are the main limitations of
this unit for community development, especially as a site
for buildings and for septic tank absorption fields. In

.some areas drainage is needed to overcome the water

table, but the design and installation of septic tank
absorption fields must meet State and local criteria. The
permeability causes a hazard of contamination to water
in areas used as a site for septic tanks.

The capability subclass is lle.

35—State-Urban land complex. This unit is on broad
ridges and side slopes. It consists of deep, nearly level,
well drained soils and areas covered by parking lots,
buildings, and other structures. The areas of this unit
commonly are irregularly shaped and range from 2 to
200 acres. They are about 40 percent State soils, 35
percent urbanized areas, and 25 percent other soils. The
State soils and urbanized areas are so intermingled that
it was not practical to map them separately. Slopes
range from O to 2 percent.

Typically, the surface layer of this soil is dark brown
loam about 11 inches thick. The subsoil is strong brown
and yellowish brown loam 45 inches thick. The
substratum is yellowish brown sandy loam that extends
to a depth of at least 60 inches.

Included with this unit in mapping are areas of well
drained Bojac and Rumford soils, moderately well
drained Munden and Tetotum soils, and Udorthents. The
Bojac soils and Udorthents are nearly level, and the
Rumford soils are strongly sloping to steep. The Munden
and Tetotum soils are in slight depressions. Some areas
have a seasonal high water table at a depth of 2-1/2 to
4 feet during winter and spring.

The permeability of these State soils is moderate in
the subsoil and moderately rapid or rapid in the
substratum. Available water capacity is moderate.
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Surface runoff is slow. The erosion hazard is slight. The
subsoil has a low shrink-swell potential. The root zone
extends to a depth of more than 60 inches. The soil is
low in organic matter content and natural fertility. The
surface layer and subsoil commonly are very strongly
acid or strongly acid, but reaction of the surface layer
varies because of local liming practices. The substratum
commonly ranges from very strongly acid through
moderately acid. A seasonal high water table is at a
depth of 4 to 6 feet during winter and spring.

The State soils in this unit mostly are used for lawns,
gardens, and parks.

The seasonal high water table and the rapid
permeability in the substratum are the main limitations of
this unit for community development, especially as a site
for buildings and septic tank absorption fields. Drainage
helps to improve the suitability of the soil as a site for
buildings and septic tanks, but the design and installation
of septic tanks must meet State and local criteria. The
permeability causes a hazard of contamination to water
in areas used as a site for septic tanks.

This unit is not assigned to a capability subclass.

36—Tetotum loam. This soil is deep, nearly level, and
moderately well drained. It is on low ridges and side
slopes on inland areas on the lower part of the Coastal
Plain. The areas of this soil commonly are irregularly
shaped and range from 2 to 480 acres. Slopes range
from O to 2 percent.

Typically, the surface layer of this soil is brown loam
about 10 inches thick. The subsoil is 48 inches thick. It
mostly is yellowish brown loam and clay loam with gray
and brown mottles in the lower part. The substratum is
mottled brown, yellow, and gray loamy sand to a depth
of at least 60 inches.

Included with this soil in mapping are small areas of
well drained Bojac and State soils: moderately well
drained Munden and Yeopim soils; and somewhat poorly
drained Augusta, Chapanoke, and Dragston soils. The
Bojac and State soils are at slightly higher elevations:.
The Munden soils are on low ridges and side slopes.
The other soils are in slight depressions. Also included
are areas of undulating soils adjacent to lakes, bays, and
large drainageways. These areas have slopes of 15 to
30 percent that range from 20 to 50 feet long. They are
dissected by many short drainageways and generally
have more sand and less clay in the subsoil than is
typical for this Tetotum soil. Included soils make up
about 15 percent of the unit.

The permeability of this Tetotum soil is moderate in
the subsoil and moderately rapid to rapid in the
substratum. Available water capacity is moderate.
Surface runoff is slow. The erosion hazard is slight. The
subsoil has a low shrink-swell potential. The root zone
extends to a depth of greater than 60 inches. The soil is
low in organic matter content and natural fertility. It
commonly ranges from extremely acid through strongly
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acid, but reaction of the surface layer varies because of
local liming practices. A seasonal high water table is at a
depth of 1-1/2 to 2-1/2 feet during winter and early
spring.

Most areas of this soil are used for cultivated crops or
are in community development. The remaining areas are
in woodland.

This soil is well suited to cultivated crops. Crops
respond well to lime and fertilizer. The soil is wet and
cold in the early spring, and planting and tillage
sometimes are delayed because of wetness. Tilling
within the proper range of moisture content reduces soil
compaction and clodding. Conservation tillage, using
cover crops and grasses and legumes in the cropping
system, and using crop residue are practices that help to
maintain organic matter content and tilth, reduce
crusting, and increase water infiltration.

The potential productivity for trees on this soil is high,
especially for loblolly pine, yellow-poplar, sweetgum, and
oaks. Seed and seedlings survive and grow well if
competing vegetation is controlled. The soil is soft when
wet, thus limiting the use of heavy timber equipment.

The seasonal high water table is the main limitation of
this unit for community development, especially as a site
for buildings or septic tank absorption fields. Drainage
helps to overcome the water table, but the design and
installation of septic tank absorption fields must meet
State and local criteria.

The capability subclass is lIw.

37—Tetotum-Urban land complex. This unit is on
low ridges and side slopes. It consists of deep, nearly
level, moderately well drained soils and areas covered
by parking lots, buildings, and other structures. The
areas of this unit commonly are irregularly shaped and
range from 2 to 100 acres. They are about 40 percent
Tetotum soils, 35 percent urbanized areas, and 25
percent other soils. The Tetotum soils and urbanized
areas are so intermingled that it was not practical to map
them separately. Slopes range from 0 to 2 percent.

Typically, the surface layer of the Tetotum soils is
brown loam about 10 inches thick. The subsoil is 48
inches thick. It mostly is yellowish brown loam and clay
loam with gray and brown mottles in the lower part. The
substratum is mottled brown, yellow, and gray loamy
sand to a depth of at least 60 inches.

Included with this unit in mapping are areas of well
drained Bojac and State soils, moderately well drained
Munden soils, somewhat poorly drained Augusta and
Dragston soils, and Udorthents. The Bojac and State
soils are at slightly higher elevations. The Augusta and
Dragston soils are in slight depressions. The Udorthents
and Munden soils are nearly level.

The permeability of these Tetotum soils is moderate in
the subsoil and moderately rapid to rapid in the
substratum. Available water capacity is moderate.
Surface runoff is slow. The erosion hazard is slight. The
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subsoil has a low shrink-swell potential. The root zone
extends to a depth of more than 60 inches. The soil is
low in organic matter content and natural fertility. it
commonly ranges from extremely acid through strongly
acid, but reaction of the surface layer varies because of
local liming practices. A seasonal high water table is at a
depth of 1-1/2 to 2-1/2 feet during winter and early
spring.

The Tetotum soils in this unit mostly are used for
lawns, gardens, and parks.

The seasonal high water table is the main limitation of
this unit for community development, especially as a site
for buildings or septic tank absorption fields. Drainage
helps to overcome the water table, but the design and
installation of septic tank absorption fields must meet
State and local criteria.

This unit is not assigned to a capability subclass.

38—Tomotley loam. This soil is deep, nearly level,
and poorly drained. It is on broad inland flats and in
shallow drainageways. The areas of this soil commonly
are irregularly shaped or oval and range from 2 to 700
acres. Slopes range from 0 to 2 percent.

Typically, the surface layer of this soil is dark grayish
brown loam about 7 inches thick. The subsoil is 38
inches thick. It mainly is gray and light brownish gray
loam and sandy clay loam with yellowish brown mottles.
The substratum is mottled, gray loamy sand to a depth
of at least 60 inches.

Included with this soil in mapping are small areas of
somewhat poorly drained Augusta and Dragston soils,
poorly drained Acredale and Nimmo soils, and very
poorly drained Nawney and Portsmouth soils. The
Augusta and Dragston soils are at slightly higher
elevations. The Nimmo and Acredale soils are on flats
and in shallow drainageways. The Nawney soils are in
drainageways, and the Portsmouth soils are in slight
depressions. Also included are areas that have water on
the surface after heavy rains or during prolonged wet
periods. Included soils make up about 25 percent of the
unit.

The permeability of this Tomotley soil is moderate in
the subsoil and moderately rapid in the substratum.
Available water capacity is moderate. Surface runoff is
slow. The erosion hazard is slight. The subsoil has a low
shrink-swell potential. The root zone extends to a depth
of 60 inches or more. The soil is moderate in organic
matter content and low in natural fertility. It commonly
ranges from extremely acid through strongly acid, but
reaction of the surface layer varies because of local
liming practices. A seasonal high water table is between
the surface and a depth of 1 foot during winter and
spring.

Most areas of this soil have been drained and are
used for cultivated crops. The remaining areas are in
community development or woodland.
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Drained areas of this soil are well suited.to cultivated
crops (fig. 3). Crops respond well to lime and fertilizer
but are sometimes damaged in undrained areas after
heavy or prolonged rains. The soil is wet and cold in
spring, and wetness often interferes with tillage. Tilling
within the proper range of moisture content reduces soil
compaction and clodding. Conservation tillage, using
cover crops and grasses and legumes in the cropping
system, and using crop residue are practices that help to
maintain organic matter content and tilth, reduce
crusting, and increase water infiltration.

The potential productivity for trees on this soil is high,
especially for loblolly pine, sweetgum, and oaks. Seeds
and seedlings survive and grow well if competing
vegetation is controlied. The soil is soft when wet, thus
limiting use of heavy timber equipment.

The seasonal high water table is the main limitation of
this unit for community development, especially as a site
for buildings or septic tank absorption fields. Drainage
helps to overcome the water table, but the design and
installation of septic tanks must meet State and local
criteria.

The capability subclass is [Vw.

39—Tomotley-Urban land complex. This unit is on
broad inland flats. It consists of deep, nearly level, poorly
drained soils and areas covered by parking lots,
buildings, and other structures. The areas of the unit
commonly are irregularly shaped and range from 2 to
260 acres. They are about 40 percent Tomotley soils, 35
percent urbanized areas, and 25 percent other soils. The
Tomotley soils and urbanized areas are so intermingled
that it was not practical to map them separately. Slopes
range from O to 2 percent.

Typically, the surface layer of the Tomotley soils is
dark grayish brown loam about 7 inches thick. The
subsoil is 38 inches thick. It mainly is gray and light
brownish gray loam and sandy clay loam with yellowish
brown motties. The substratum is mottled, gray loamy
sand to a depth of at least 60 inches.

Included with this complex in mapping are areas of
poorly drained Acredale and Nimmo soils, somewhat
poorly drained Augusta and Dragston soils, and
Udorthents. The Acredale and Nimmo soils are on broad
flats. The Augusta and Dragston soils are at slightly
higher elevations. The Udorthents are nearly level.

The permeability of these Tomotley soils is moderate
in the subsoil and moderately rapid in the substratum.
Available water capacity is moderate. Surface runoff is
slow. The erosion hazard is slight. The subsoil has a low
shrink-swell potential. The root zone extends to a depth
of 60 inches or more. The soil is moderate in organic
matter content and low in natural fertility. It commonly
ranges from extremely acid through strongly acid, but
reaction of the surface layer varies because of local
liming practices. A seasonal high water table is between
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Figure 3.—Drainage ditch on Tomotley loam.

the surface and a depth of 1 foot during winter and
spring.

The Tomotley soils in this unit mostly are used for
lawns, gardens, and parks.

The seasonal high water table is the main limitation of
this unit for community development, especially as a site
for buildings or septic tank absorption fields. Drainage
helps to overcome the water table, but the design and
installation of septic tanks must meet State and local
criteria.

This unit is not assigned to a capability subclass.

40—Udorthents, loamy. This unit consists of deep,
well drained and moderately well drained soil material in
areas that have been altered during excavation or
covered by earthy fill material. Udorthents are mostly in
and near urban areas, major highways, canals, and
mining operations. The areas of this unit are irregularly
shaped and range from about 2 to 200 acres. Slopes
range from 0 to 25 percent.

Included with this unit in mapping are small areas of
undisturbed soils. Also included are small bodies of
water and areas of more poorly drained disturbed soils.
Many areas have inclusions of nonsoil material, such as
asphalt, concrete, wood, and glass. Inclusions make up
about 25 percent of the unit.

The permeability and available water capacity of these
Udorthents is variable. Surface runoff is rapid, and the
erosion hazard is severe on steep areas with no
vegetation. '

These Udorthents generally are not suited to farming
and are limited for most types of community
development and recreation, but some areas are used
for community development. Onsite investigation is
needed to determine the suitability and limitations of the
unit for any use.

This unit is not assigned to a capability subclass.

41—Udorthents-Urban land complex. This unit
consists of two main land types: (1) deep, nearly level,
well drained and moderately well drained soil material in
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areas that have been altered during excavation or
covered by earthy fill material; (2) areas covered by
parking lots, buildings, and other structures. The two are
so intermingled that it was not practical to map them
separately. The areas of this unit commonly are
irregularly shaped and range from 2 to 250 acres. They
are about 40 percent Udorthents, 35 percent Urban land,
and 25 percent other soils. Slopes range from 0 to 2
percent.

Included with this unit in mapping are small areas of
mostly undisturbed soils. Many fill areas have inclusions
of nonsoil materials, such as concrete, wood, glass, and
asphalt. :

The permeability, runoff, and available water capacity
of this unit are variable. The erosion hazard is slight.

An onsite investigation is needed to determine the
suitabilities and limitations of the unit for any use.

This unit is not assigned to a capability subclass.

42—Urban land. This unit consists of areas where
more than 80 percent of the surface is covered by
parking lots, buildings, and other structures. Examples
are military installations, shopping centers, and industrial
parks. These areas are throughout the survey area, but
the largest are in business districts and along main
roads. The areas of this unit commonly are irregularly
shaped and range from about 2 to 270 acres. Slopes
range from 0 to 2 percent.

Included with this unit in mapping are areas of
undisturbed soils and Udorthents. The undisturbed soils
are mainly between streets and sidewalks, in yards, and
in traffic islands and circles. The Udorthents are areas
where the natural soils have been disturbed.by grading,
excavating, or filling. These areas generally are less than
500 square feet. Included soils make up about 20
percent of the unit.

Onsite investigation is needed to determine the
suitabilities and limitations of this unit for any use.

This unit is not assigned to a capability subclass.

43—Yeopim silt loam. This soil is deep, nearly level,
and moderately well drained. It is on uplands and side
slopes bordering major drainageways mostly in the
northern part of the City. The areas of this soil commonly
are irregularly shaped and range from 2 to 100 acres.
Slopes range from 0 to 2 percent.

Typically, the surface layer of this soil is very dark
grayish brown silt loam about 3 inches thick. The
subsurface layer is light yellowish brown silt loam 5
inches thick. The subsoil is 71 inches thick. The upper
part is yellowish brown and light olive brown silt loam
and silty clay loam. The lower part is mottled gray and
brown silty clay loam. The substratum is yellowish brown
loamy sand to a depth of at least 84 inches.

Included with this soil in mapping are small areas of
well drained State soils, moderately well drained Tetotum
soils, and somewhat poorly drained Augusta and
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Chapanoke soils. The State and Tetotum soils are at
slightly higher elevations, and the Augusta and
Chapanoke soils are in slight depressions. Also included
are areas of undulating soils adjacent to lakes, bays, and
large drainageways. These soils have slopes of 15 to 30
percent that range from 20 to 50 feet long, are dissected
by many short drainageways, and generally have more
sand in the subsoil than is typical for this Yeopim soil.
Areas of Yeopim soil that have a subsoil less than 60
inches deep are generally west of Oceana Ridge and in
the Blackwater area of the City. Also included are small
areas of soils that are similar to this Yeopim soil but that
have slow permeability. Included soils make up about 15
percent of the unit.

The permeability of this Yeopim soil is moderately slow
in the subsoil and moderately rapid in the substratum.
Available water capacity is high. Surface runoff is slow.
The erosion hazard is slight. The subsoil has a low
shrink-swell potential. The root zone extends to a depth
of 60 inches or more. The soil is low in organic matter
content and natural fertility. It commonly ranges from
extremely acid through strongly acid, but reaction of the
surface layer varies because of local liming practices. A
seasonal high water table is at a depth of 1-1/2 to 2-1/2
feet during winter and spring.

Most areas of this soil are in community development.
The remaining areas are in woodland or are used for
cultivated crops.

This soil is well suited to cultivated crops. Crops
respond well to lime and fertilizer. The soil is usually wet
and cold in the early spring, and wetness often interferes
with planting and tillage. The surface layer is thin, and
tilth is only fair, but tilling within the proper soil moisture
content reduces soil compaction and clodding.
Conservation tillage, using cover crops and grasses and
legumes in the cropping system, and using crop residue
are practices that help to maintain organic matter
content and tilth, reduce crusting, and increase water
infiltration. : '

The potential productivity for trees on this soil is high,
especially for loblolly pine, yellow-poplar, sweetgum, and
oaks. Seeds and seedlings survive and grow well if
competing vegetation is controlied. The soil is soft when
wet, thus limiting use of heavy timber equipment.

The seasonal high water table, the moderately slow to
slow permeability, and low strength are the main
limitations of this unit for community development. The
seasonal high water table and the permeability limit the
soil as a site for septic tank absorption fields. Drainage
helps to improve the suitability for septic tank absorption
fields, but the design and installation of septic tank
absorption fields must meet State and local criteria.

The capability subclass is liw.

44—Yeopim-Urban land complex. This unit is on
uplands bordering major drainageways that are mostly in
the northern part of the City. It consists of deep, nearly
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level, moderately well drained soils and areas covered
by parking lots, buildings, and other structures. The
areas of this unit commonly are irregularly shaped and
range from 5 to 150 acres. They are about 40 percent
Yeopim soils, 35 percent urbanized areas, and 25
percent other soils. The Yeopim soils and urbanized
areas are so intermingled that it was not practical to map
them separately. Slopes range from 0 to 2 percent.

Typically, the surface layer of the Yeopim soils is very
dark grayish brown silt loam about 3 inches thick. The
subsurface layer is light yellowish brown silt loam 5
inches thick. The subsoil is 71 inches thick. The upper
part is yellowish brown and light olive brown silt loam
and siity clay loam. The lower part is mottled gray and
brown silty clay loam. The substratum is yellowish brown
loamy sand to a depth of at least 84 inches.

Included with this unit in mapping are areas of well
drained State soils, moderately well drained Tetotum
soils, somewhat poorly drained Augusta and Chapanoke
soils, and Udorthents. The State and Tetotum soils are
at slightly higher elevations, and the Augusta and
Chapanoke soils are in slight depressions. The
Udorthents are nearly level. Also included are small
areas of soils that are similar to these Yeopim soils but
that have slow permeability.
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The permeability of these Yeopim soils is moderately
slow in the subsoil and moderately rapid in the
substratum. Available water capacity is high. Surface
runoft is slow. The erosion hazard is slight. The subsoil
has a low shrink-swell potential. The root zone extends
to a depth of 60 inches or more. The soil is low in
natural fertility and organic matter content. It commonly
ranges from extremely acid through strongly acid, but
reaction of the surface layer varies because of local
liming practices. A seasonal high water table is at a
depth of 1-1/2 to 2-1/2 feet during winter and spring.

The Yeopim soils in this unit mostly are used for
lawns, gardens, and parks.

The seasonal high water table, the moderately slow to
slow permeability, and low strength are the main
limitations of this unit for community development. The
seasonal high water table and the permeability limit the
soil as a site for septic tank absorption fields. Drainage
helps to improve the suitability for septic tank absorption
fields, but the design and installation of septic tank
absorption fields must meet State and local criteria. The
low strength limits the soil as a site for local streets and
roads, but this limitation can be overcome by
strengthening or replacing the base material.

This unit is not assigned to a capability subclass.
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Prime farmland is one of several kinds of important
farmiands defined by the U.S. Department of Agriculture.
it is of major importance in meeting the Nation’s short-
and long-range needs for food and fiber. The supply of
high quality farmland is limited, and the U.S. Department
of Agriculture recognizes that responsible levels of
government, as well as individuals, must encourage and
facilitate the use of our Nation's prime farmland with
wisdom and foresight.

Prime farmland, as defined by the U.S. Department of
Agriculture, is the land that is best suited to producing
food, feed, forage, fiber, and oilseed crops. It has the
soil quality, growing season, and moisture supply needed
to economically produce a sustained high yield of crops
when it is treated and managed using acceptable
farming methods. Prime farmland produces the highest
yields with minimal inputs of energy and economic
resources, and farming it results in the least damage to
the environment.

Prime farmland may now be in crops, pasture,
woodland, or other land, but not urban and built-up land
or water areas. It must either be used for producing food
or fiber or be available for these uses.

Prime farmland usually has an adequate and
dependable supply of moisture from precipitation or
irrigation. It also has favorable temperature and growing
season and acceptable levels of acidity or alkalinity. It
has few or no rocks and is permeable to water and air.
Prime farmiand is not excessively erodibie or saturated
with water for long periods and is not flooded during the

growing season. The slope range is mainly from O to 6
percent. For more detailed information on the criteria for
prime farmland, consult the local staff of the Soil
Conservation Service.

About 94,055 acres of the land area of the Gity of
Virginia Beach meets the soil requirements for prime
tarmland. However, because of rapidly expanding urban
development and areas that are not drained and
developed for cropland, the Soil Conservation Service
and the Agricultural Extension Service estimate that only
about 50,000 acres, or nearly 31 percent of the land
area, is prime farmland that is used for crop production.

A recent trend in land use in some parts of the survey
area has been toward the loss of some prime farmlands
to industrial and urban uses (fig. 4). The loss of prime
farmland to other uses puts pressure on marginal lands,
which generally are more wet, erodible, droughty, and
difficult to cultivate and usually are less productive.

Soil map units that make up prime farmland in the City
of Virginia Beach are listed in table 5. This list does not
constitute a recommendation for a particular land use.
The extent of each listed map unit is shown in table 4.
The location is shown on the detailed soil maps in the
back of this publication. The soil qualities that affect use
and management are described in the section “Detailed
soil map units.”

Soils that have a seasonal high water table may
qualify for prime farmland if the limitation is overcome by
drainage. In table 5 the need for drainage is shown in
parentheses after the map unit name. Onsite evaluation
is necessary to see if the limitation has been overcome.
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Figure 4.—Urban development near an area of prime farmland.
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Use and Management of the Soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural
resources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing ‘a soil survey, soil scientists,
conservationists, engineers, and others collect extensive
field data about the nature and behavior characteristics
of the soils. They collect data on erosion, droughtiness,
flooding, and other factors that affect various soil uses
and management. Field experience and collected data
on soil properties and performance are used as a basis
in predicting soit behavior.

Information in this section can be used to plan the use
and management of soils for crops and pasture; as
woodland; as sites for buildings, sanitary facilities,
highways and other transportation systems, and parks
and other recreation facilities; and for wildlife habitat. It
can be used to identify the potentials and limitations of
each soil for specific land uses and to help prevent
construction failures caused by unfavorable soil
properties.

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where sandy layers, wetness, or very firm
soil layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

Beach, Dune, and Marsh System

L.E. Cullipher, district conservationist, Soil Conservation Service,
assisted with the preparation of this section.

A group of narrow landforms that are parallel to the
coast of the survey area makes up what is called the
beach, dune, and marsh system. The system is part of
the barrier islands range that includes Cape Henry,
Sandbridge, Back Bay National Wildlife Refuge, and
False Cape State Park. The landforms that make up the

system have formed from unconsolidated sandy
sediments, and they generally are separated from the
mainland by estuaries.

The system is subject to stress and continual change
by wave, wind, and tidal forces. Seasonal and other
cyclic fluctuations in wave patterns and intensity
combine with ocean storms and hurricanes to form and
re-form the islands. The beaches and dunes migrate in
response to these fluctuations, and storm overwash and
winds periodically carry sands inland, leaving substantial
deposits of new sediment on the islands.

The system has a strong appeal to man as a
recreational and living area, but the beach environment
is hostile to plant life. Even native plants that are suited
to seaside conditions are difficult to establish and
maintain. The sandy soils are extremely low in available
water, organic matter content, and fertility. Plants are
constantly subject to salt spray and blowing sand.

The plants along the dunes are grouped together in
what has been called “the salt spray community.” A
number of natural forces on the beach influence plant
life, but by far the most important factor is salt spray.
Plants vary considerably in their tolerance to salt spray.
The most tolerant beach grasses and herbaceous plants
are closest to the ocean. Plants with less tolerance to
the salt spray and violent winds of frontal areas are
farther inland. ]

The coastal plants are grouped in four generalized
zones, depending upon their tolerance to salt spray (fig.
5). These zones are: (1) the pioneer zone, or grass zone,
which is closest to the ocean and has the most direct
exposure to the elements; (2) the shrub zone, which
mainly starts behind the protection of frontal dunes; (3)
the forest zone, which is adjacent to the shrub zone; (4)
the marsh zone, which is on the edge of Back Bay.
While there is always intergrading and overlapping of
plants between zones, many species are nearly
exclusive to a particular zone.

The prevalent plants in the pioneer zone are:
American beachgrass, coastal panicgrass, bitter
panicum, sea-oats, and marshhay cordgrass.

The prevalent plants in the shrub zone are: northern
bayberry, wax myrtle, marsh elder, groundsel tree,
Virginia creeper, trumpetcreeper, poison ivy, and seaside
bluestem.

The prevalent plants in the forest zone are: live oak,
loblolly pine, black cherry, and muscadine grape.
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Figure 5.—Characteristic soil types and dominant vegetation between Back Bay and the Atlantic Ocean.

The prevalent plants in the marsh zone are: black
needlerush, giant cordgrass, cattails, and groundsel tree.

Some of the plants in the four zones, along with
simple structures such as fences, help to stabilize the
dunes and the shoreline. All of the plants respond well
to applications of fertilizer, and those in the forest, shrub,
and grass zones respond well to irrigation.

Crops and Pasture

James Belote, agronomist, Virginia Polytechnic Institute and State
University Extension Service, assisted with the preparation of this
section.

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
land capability classification used by the Soil
Conservation Service is explained; and the estimated
yields of the main crops and hay and pasture plants are
listed for each soil.

Planners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under “Detailed soil map
units.” Specific information can be obtained from the
local office of the Soil Conservation Service or the
Cooperative Extension Service.

The City of Virginia Beach had nearly 44,000 acres of
cropland in 1981, according to the Virginia Cooperative
Extension Service. Corn, wheat, and soybeans were
grown on most of this acreage. Some areas were used

for vegetables, pasture, and ornamentals. With proper
management, most upland soils in the survey area are
well suited to most crops commonly grown in the area.

This survey area has numerous broad, flat upland
areas consisting of very poorly drained or poorly drained
soils. The limitations of these soils are a seasonal high
water table and the lack of adequate surface drainage.
Many of these soils have water on the surface after
heavy rainfall, thereby hindering the use of heavy
equipment and harming the crops. To remove this
excess water, most farmers construct networks of
shallow open ditches. They then shape the fields to
enhance surface runoff. However, adequate outlets for
drainage systems are.not available in some areas. in the
southern part of the City, wind tides make drainage
difficult.

No-till farming, or conservation tillage, is a practice in
which a second crop is planted in the stubble of the first
crop without plowing under or burning the stubble. With
proper fertilization and weed control, the additional
moisture held by the stubble can help boost crop yields
in droughty years.

The soils of the survey area are naturally acid. When
the soils are put under cultivation, lime is required to
bring the acidity to a level the crops can tolerate.

Soil erosion is not as critical in this survey area as it is
in other parts of the state. Erosion does occur, however,
even on the nearly level areas. Erosion can be
minimized on the gently sloping areas by using contour
cropping and conservation tillage.
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The Virginia Cooperative Extension Service estimated
that only 1,500 acres of the City's farmland was in
pasture or hay in 1981. It is not economically feasible for
most farmers to use cropland for long-term beef
production or dairy operations when high annual yields
can be obtained from row crops. Generally, wetness is
the main limitation of the soils for pasture and hay.

The carrying capacity of pastures can be enhanced by
using drainage, proper stocking rates, rotational and
deferred grazing, and lime and fertilizer. Overgrazing and
grazing when the soil is too wet cause compaction of the
surface layer and damage the stands of grasses and
legumes. Most soils are not suited to alfalfa because of
the seasonal high water table. Much of the hay and
pasture in the survey area is a mixture of fescue and
clover.

Yields Per Acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 6. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also
considered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate and timely tillage; control of weeds, plant
diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop
residue, barnyard manure, and green-manure crops; and
harvesting that insures the smallest possible loss.

The estimated yields reflect the productive capacity of
each soil for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 6 are grown in
the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Soil Conservation Service or of the
Cooperative Extension Service can provide information
about the management and productivity of the soils for
those crops.

Land Capability Classification

Land capability classification shows, in a general way,
the suitability of soils for most kinds of field crops. Crops
that require special management are excluded. The soils
are grouped according to their limitations for field crops,

37

the risk of damage if they are used for crops, and the
way they respond to management. The grouping does
not take into account major and generally expensive
landforming that would change slope, depth, or other
characteristics of the soils, nor does it consider possible
but unlikely major reclamation projects. Capability
classification is not a substitute for interpretations
designed to show suitability and limitations of groups of
soils for woodland or for engineering purposes.

In the capability system, soils are generally grouped at
three levels: capability class, subclass, and unit. Only
class and subclass are used in this survey. These levels
are defined in the following paragraphs.

Capability classes, the broadest groups, are
designated by Roman numerals | through VIIl. The
numerals indicate progressively greater limitations and
narrower choices for practical use. The classes are
defined as follows:

. Class | soils have few limitations that restrict their use.

Class Il soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Class Il soils have severe limitations that reduce the
choice of plants or that require special conservation
practices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants or that require very careful
management, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VIl soils have very severe limitations that make
them unsuitable for cultivation.

Class Vil soils and miscellaneous areas have
limitations that nearly preclude their use for commercial
crop production.

Capability subclasses are soil groups within one class.
They are designated by adding a small letter, e, w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly
corrected by artificial drainage); s shows that the soil is
limited mainly because it is shallow or droughty; and c,
used in only some parts of the United States, shows that
the chief limitation is climate that is very cold or very dry.

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in
class V are subject to little or no erosion. They have
other limitations that restrict their use to pasture,
woodland, wildlife habitat, or recreation.

Capability units are soil groups within a subclass. The
soils in a capability unit are enough alike to be suited to
the same crops and pasture plants, to require similar
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management, and to have similar productivity. Capability
units are generally designated by adding an Arabic
numeral to the subclass symbol, for example, lle-4 or
lie-6.

The capability classification of each map unit is given
in the section ‘“Detailed soil map units” and in table 6.

Woodland Management and Productivity

Woodland covers about 57,600 acres, or 35 percent of
the land area, in the City of Virginia Beach. The common
trees on the uplands are southern red oak, white oak,
hickory, sweet gum, and loblolly pine. The main species
on bottom land or in swamps are baldcypress, tupelo
gum, maple, willow oak, and water oak. Most of the
woodland is used for wildlife habitat, recreation, and
esthetic purposes. Much of the merchantable timber is
on soils with a seasonal high water table which limits the
use of heavy equipment during wet seasons.

Table 7 can be used by woodland owners or forest
managers in planning the use of soils for wood crops.
Only those soils suitable for wood crops are listed. The
table lists the ordination (woodland suitability) symbol for
each soil. Soils assigned the same ordination symbol
require the same general management and have about
the same potential productivity.

The first part of the ordination symbol, a number,
indicates the potential productivity of the soils for
important trees. The number 1 indicates very high
productivity; 2, high; 3, moderately high; 4, moderate;
and 5, low. The second part of the symbol, a letter,
indicates the major kind of soil limitation. The letter x
indicates stoniness or rockiness; w, excessive water in or
on the soil; ¢, toxic substances in the soil; d, restricted
root depth; ¢, clay in the upper part of the soil; s, sandy
texture; £, high content of coarse fragments in the soil
profile; and r, steep slopes. The letter o indicates that
limitations or restrictions are insignificant. If a soil has
more than one limitation, the priority is as follows: x, w, t,
d.c,s f,andr.

In table 7, slight, moderate, and severe indicate the
degree of the major soil limitations to be considered in
management.

Ratings of the erosion hazard indicate the risk of loss
of soil in well managed woodland. The risk is s/ight if the
expected soil loss is small, moderate if measures are
needed to control erosion during logging and road
construction, and severe if intensive management or
special equipment and methods are needed to prevent
excessive loss of soil.

Ratings of equipment limitation reflect the
characteristics and conditions of the soil that restrict use
of the equipment generally needed in woodland
management or harvesting. A rating of slight indicates
that use of equipment is not limited to a particular kind of
equipment or time of year; moderate indicates a short
seasonal limitation or a need for some modification in

Soil Survey

management or in equipment; and severe indicates a
seasonal limitation, a need for special equipment or
management, or a hazard in the use of equipment.

Seedling mortality ratings indicate the degree to which
the soil affects the mortality of tree seedlings. Plant
competition is not considered in the ratings. The ratings
apply to seedlings from good stock that are properly
planted during a period of sufficient rainfall. A rating of
slight indicates that the expected mortality is less than
25 percent; moderate, 25 to 50 percent; and severe,
more than 50 percent.

Ratings of windthrow hazard are based on soil
characteristics that affect the development of tree roots
and the ability of the soil to hold trees firmly. A rating of
slight indicates that few trees may be blown down by
strong winds; moderate, that some trees will be blown
down during periods of excessive soil wetness and
strong winds; and severe, that many trees are blown
down during periods of excessive soil wetness and
moderate or strong winds.

The potential productivity of merchantable or common
trees on a soil is expressed as a site index. This index is
the average height, in feet, that dominant and
codominant trees of a given species attain in a specified
number of years. The site index applies to fully stocked,
even-aged, unmanaged stands. Commonly grown trees
are those that woodland managers generally favor in
intermediate or improvement cuttings. They are selected
on the basis of growth rate, quality, value, and
marketability.

Trees to plant are those that are suited to the soils
and to commercial wood production.

Recreation

One of the major sources of recreation in the City of
Virginia Beach is the nearly 40 miles of coastline along
the Chesapeake Bay and the Atlantic Ocean. Boating,
swimming, hiking, and camping facilities are available
throughout the City. Some of the major recreation areas
for swimming are Chesapeake Beach, the Oceanfront
resort area, and Sandbridge Beach, as well as the
numerous lakes and rivers.

The City has an extensive system of parks and wildlife
areas managed by local, State, and Federal agencies.
The parks, particularly Seashore State Park, are popular
camping, hiking, and picnic areas.

The soils of the survey area are rated in table 8
according to limitations that affect their suitability for
recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considered. Not
considered in the ratings, but important in evaluating a
site, are the location and accessibility of the area, the
size and shape of the area and its scenic quality,
vegetation, access to water, potential water
impoundment sites, and access to public sewerlines. The
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capacity of the soil to absorb septic tank effluent and the
ability of the soil to support vegetation are also
important. Soils subject to flooding are limited for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. In planning
recreation facilities, onsite assessment of the height,
duration, intensity, and frequency of flooding is essential.

in table 8, the degree of soil limitation is expressed as
slight, moderate, or severe. Slight means that soil
properties are generally favorable and that limitations are
minor and easily overcome. Moderate means that
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be
offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 8 can be supplemented by
other information in this survey, for example,
interpretations for septic tank absorption fields in table
11 and interpretations for dwellings without basements
and for local roads and streets in table 10.

Camp areas require site preparation such as shaping
and leveling the tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary
facilities and utility lines. Camp areas are subject to
heavy foot traffic and some vehicular traffic. The best
soils have mild slopes and are not wet or subject to
flooding during the period of use. The surface absorbs
rainfall readily but remains firm, and is not dusty when
dry. Strong slopes can greatly increase the cost of
constructing campsites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for picnic areas are firm when wet,
are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes that
increase the cost of shaping sites or of building access
roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is firm after rains and is not dusty when dry.

Paths and trails for hiking, horseback riding, and
bicycling should require little or no cutting and filling. The
best soils are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once a year during the period of use. They have
moderate slopes.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be
required. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject to
prolonged flooding during the period of use. They have
moderate slopes. The suitability of the soil for tees or
greens is not considered in rating the soils.
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Wildlife Habitat

The combinations of marshland, farmland, woodland,
and open water areas in the City of Virginia Beach
attract a wide variety of wildlife. Numerous State and
Federal wildlife refuges and management areas provide
habitat for waterfowl, deer, fish, and small game. The
marshes of Virginia Beach provide an excellent habitat
for shorebirds and migratory waterfowl such as ducks
and geese. The marshes are primarily around Back Bay,
the North Landing River, and the Lynnhaven River. The
City’s abundant water resources provide an excellent
habitat for numerous saltwater and freshwater sport fish.
Back Bay is popular for bass fishing, while the
Chesapeake Bay and Atlantic Ocean are known for their
abundance of spot, bluefish, trout, flounder, and other
saltwater species. The survey area’s cropland, fallow
fields, cutover woodland, and forests provided a habitat
for game species such as white-tailed deer, rabbit, and
squirrel. Quail and dove, as well as numerous species of
other birds, are abundant in the area.

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat can
be created or improved by planting appropriate
vegetation, by maintaining the existing plant cover, or by
promoting the natural establishment of desirable plants.

In table 9, the soils in the survey area are rated
according to their potential for providing habitat for
various kinds of wildlife. This information can be used in
planning parks, wildlife refuges, nature study areas, and
other developments for wildlife; in selecting soils that are
suitable for establishing, improving, or maintaining
specific elements of wildlife habitat; and in determining
the intensity of management needed for each element of
the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good indicates that the element or
kind of habitat is easily established, improved, or
maintained. Few or no limitations affect management,
and satisfactory results can be expected. A rating of fair
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management is required for
satisfactory results. A rating of poor indicates that
limitations are severe for the designated element or kind
of habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor indicates
that restrictions for the element or kind of habitat are
very severe and that unsatisfactory results can be
expected. Creating, improving, or maintaining habitat is
impractical or impossible.

The elements of wildlife habitat are described in the
following paragraphs.



40

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and
features that affect the growth of grain and seed crops
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, slope, and flood
hazard. Soil temperature and soil moisture are also
considerations. Examples of grain and seed crops are
corn, wheat, sorghum, and soybeans.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, flood hazard, and slope. Soil
temperature and soil moisture are also considerations.
Examples of grasses and legumes are tall fescue,

coastal bermudagrass, blackwell switchgrass, and clover.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds. Soil
properties and features that affect the growth of these
plants are depth of the root zone, texture of the surface
layer, available water capacity, wetness, and flood
hazard. Soil temperature and soil moisture are also
considerations. Examples of wild herbaceous plants are
ragweed, goldenrod, foxtail millet, pokeberry,
beggarweed, partridgepea, switchcane, and crabgrass.

Hardwood trees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage. Soil
properties and features that affect the growth of
hardwood trees and shrubs.are depth of the root zone,
the available water capacity, and wetness. Examples of
these plants are oak, poplar, cherry, sweetgum,
blackgum, red maple, dogwood, hickory, holly, redbay,
and blueberry. Examples of fruit-producing shrubs that
are suitable for planting on soils rated good are cardinal,
autumn-olive, and rem-red amur honeysuckle.

Coniferous plants furnish browse and seeds. Soil
properties and features that affect the growth of
coniferous trees, shrubs, and ground cover are depth of
the root zone, available water capacity, and wetness.
Examples of coniferous plants are pine, redcedar, and
baldcypress.

Wetland plants are annual and perennial wild
herbaceous plants that grow on moist or wet sites.
Submerged or floating aquatic plants are excluded. Soil
properties and features affecting wetland plants are
texture of the surface layer, wetness, reaction, salinity,
and slope. Examples of wetland plants are smartweed,
wild millet, saltgrass, cordgrass, rushes, sedges, reeds,
marsh elder, groundsel tree, marsh hibiscus, and cattails.

Shallow water areas have an average depth of less
than 5 feet. Some are naturally wet areas. Others are
created by dams, levees, or other water-control
structures. Soil properties and features affecting shallow
water areas are wetness, slope, and permeability.
Examples of shallow water areas are marshes, waterfowl
feeding areas, and ponds.
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The habitat for various kinds of wildlife is described in
the following paragraphs.

Habitat for openland wildlife consists of cropland,
pasture, meadows, and areas that are overgrown with
grasses, herbs, shrubs, and vines. These areas produce
grain and seed crops, grasses and legumes, and wild
herbaceous plants. The wildiife attracted to these areas
include bobwhite quail, killdeer, meadowlark, mourning
dove, field sparrow, and cottontail.

Habitat for woodland wildlife consists of areas of
deciduous plants or coniferous plants or both and
associated grasses, legumes, and wild herbaceous
plants. Wildlife attracted to these areas include
woodcock, thrushes, woodpeckers, squirrels, gray fox,
raccoon, and deer.

Habitat for wetland wildlife consists of open, marshy or
swampy shallow water areas. Some of the wildlife
attracted to such areas are ducks, geese, herons, shore
birds, muskrat, and mink.

Engineering

Bartley Tuthill, soil scientist, City of Virginia Beach Environmental
Services, assisted with the preparation of this section.

This section provides information for planning land
uses related to urban development and to water
management. Soils are rated for various uses, and the
most limiting features are identified. The ratings are
given in the following tables: Building site development,
Sanitary facilities, Construction materials, and Water
management. The ratings are based on observed
performance of the soils and on the estimated data and
test data in the “Soil properties” section.

Information in this section is intended for land use
planning, for evaluating land use alternatives, and for
planning site investigations prior to desjgn and
construction. The information, however, has limitations.
For example, estimates and other data generally apply
only to that part of the soil within a depth of 5 or 6 feel.
Because of the map scale, small areas of different soils
may be included within the mapped areas of a specific
soil.

The information is not site specific and does not
eliminate the need for onsite investigation of the soils or
for testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this
section. Local ordinances and regulations need to be
considered in planning, in site selection, and in design.

Soil properties, site features, and observed
performance were considered in determining the ratings
in this section. During the fieldwork for this soil survey,
determinations were made about grain-size distribution,
liquid limit, plasticity index, soil reaction, depth to
bedrock, soil wetness, depth to a seasonal high water



City of Virginia Beach, Virginia

table, slope, likelinood of flooding, natural soil structure
aggregation, and soil density. Data were collected about
kinds of clay minerals, mineralogy of the sand and silt
fractions, and the kind of adsorbed cations. Estimates
were made for erodibility, permeability, corrosivity, shrink-
swell potential, available water capacity, and other
behavioral characteristics affecting engineering uses.

This information can be used to (1) evaluate the
potential of areas for residential, commercial, industrial,
and recreation uses; (2) make preliminary estimates of
construction conditions; (3) evaluate alternative routes
for roads, streets, highways, pipelines, and underground
cables; (4) evaluate alternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; (5)
plan detailed onsite investigations of soils and geology;
(6) locate potential sources of gravel, sand, earthfill, and
topsoil; (7) plan drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and water
conservation; and (8) predict performance of proposed
small structures and pavements by comparing the
performance of existing similar structures on the same or
similar soils.

The information in the tables, along with the soil maps,
the soil descriptions, and other data provided in this
survey can be used to make additional interpretations.

Some of the terms used in this soil survey have a
special meaning in soil science and are defined in the
Glossary.

Building Site Development

Table 10 shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and
without basements, small commercial buildings, local
roads and streets, and lawns and landscaping. The
limitations are considered sf/ight if soil properties and site
features are generally favorable for the indicated use
and limitations are minor and easily overcome; moderate
if soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficuit to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are required.
Special feasibility studies may be required where the soil
limitations are severe.

Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The
ratings are based on soil properties, site features, and
observed performance of the soils. The ease of digging,
filling, and compacting is affected by a cemented pan or
a very firm dense layer, soil texture, and slope. The time
of the year that excavations can be made is affected by
the depth to a seasonal high water table and the
susceptibility of the soil to flooding. The resistance of the
excavation walls or banks to sloughing or caving is
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affected by soil texture and the depth to the water table.
Many of the soils in the City of Virginia Beach have a
seasonal high water table and a sandy substratum that
hinder excavations and make the use of well points and
embankment stabilization equipment necessary. for such
excavations.

Dwellings and small commercial buildings are
structures built on shallow foundations on undisturbed
soil. The load limit is the same as that for single-family
dwellings no higher than three stories. Ratings are made
for small commercial buildings without basements, for
dwellings with basements, and for dwellings without
basements. The ratings are based on soil properties, site
features, and observed performance of the soils. A high
water table, flooding, shrink-swell potential, and organic
layers can cause the movement of footings. A high water
table and flooding affect the ease of excavation and
construction. Landscaping and grading that require cuts
and fills of more than 5 to 6 feet are not considered.

Local roads and streets have an all-weather surface
and carry automobile and light truck traffic all year. They
have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabilized soil material, and a
flexible or rigid surface. Cuts and fills are generally
limited to less than 6 feet. The ratings are based on soil
properties, site features, and observed performance of
the soils. A high water table, flooding, and slope affect
the ease of excavating and grading. Soil strength (as
inferred from the engineering classification of the soil),
shrink-swell potential, and depth to a high water table
affect the traffic supporting capacity.

Lawns and landscaping require soils on which turf and
ornamental trees and shrubs can be established and
maintained. The ratings are based on soil properties, site
features, and observed performance of the soils. Soil
reaction, a high water table, the available water capacity
in the upper 40 inches, and the content of salts, sodium,
and sulfidic materials affect plant growth. Flooding,
wetness, slope, and the amount of sand, clay, or organic
matter in the surface layer affect trafficability after
vegetation is established.

Sanitary Facilities

Table 11 shows the degree and the kind of sail
limitations that affect septic tank absorption fields,
sewage lagoons, and sanitary landfills. The limitations
are considered s/ight if soil properties and site features
are generally favorable for the indicated use and
limitations are minor and easily overcome; moderate if
soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if soil properties or site features
are so unfavorable or so difficult to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are required.
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Table 11 also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properties and site features are favorable for the use
and good performance and low maintenance can be
expected; fair indicates that soil properties and site
features are moderately favorable for the use and one or
more soil properties or site features make the soil less
desirable than the soils rated good; and poor indicates
that one or more soil properties or site features are
unfavorable for the use and overcoming the unfavorable
properties requires special design, exira maintenance, or
costly alteration.

Septic tank absorption fields are areas in which
effluent from a septic tank is distributed into the soil
through subsurface tiles or perforated pipe. Only that
part of the soil between depths of 24 and 72 inches is
evaluated. The ratings are based on soil properties, site
features, and observed performance of the soils.
Permeability, a high water table, and flooding affect
absorption of the effluent.

Unsatisfactory performance of septic tank absorption
fields, including excessively slow absorption of effluent,
surfacing of effluent, and hillside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel is less than 4 feet below the
base of the absorption field, if slope is excessive, or if
the water table is near the surface. There must be
unsaturated soil material beneath the absorption field to
filter the effluent effectively. Many local ordinances
require that this material be of a certain thickness. In
soils with a seasonal high water table, local health
department officials may approve the use of septic tank
absorption fields provided that certain management
practices are applied. Some of these practices include
the installation of an oversize drainfield and enhancing
surface runoff with proper landscaping and ditching.
Homesites on these soils need sufficient area to install
the needed management practices.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut slopes or embankments of
compacted soil. Lagoons generally are designed to hold
the sewage within a depth of 2 to 5 feet. Nearly
impervious soil material for the lagoon floor and sides is
required to minimize seepage and contamination of
ground water.

Table 11 gives ratings for the natural soil that makes
up the lagoon floor. The surface layer and, generally, 1
or 2 feet of soil material below the surface layer are
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table,
flooding, and content of organic matter.

Excessive seepage due to rapid permeability of the
soil or a water table that is high enough to raise the level
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of sewage in the lagoon causes a lagoon to function
unsatisfactorily. Pollution results if seepage is excessive
or if floodwater overtops the lagoon. A high content of
organic matter is detrimental to proper functioning of the
lagoon because it inhibits aerobic activity. Slope and
sandy layers can cause construction problems.

Sanitary landfills are areas where solid waste is
disposed of by burying it in soil. There are two types of
landfill—trench and area. In a trench landfill, the waste is
placed in a trench. It is spread, compacted, and covered
daily with a thin layer of soil excavated at the site. In an
area landfill, the waste is placed in successive layers on
the surface of the soil. The waste is spread, compacted,
and covered daily with a thin layer of soil from a source
away from the site.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types involve a risk of ground
water pollution. Ease of excavation and revegetation
needs to be considered.

The ratings in table 11 are based on soil properties,
site features, and observed performance of the soils.
Permeability, a high water table, slope, and flooding
affect both types of landfill. Texture, highly organic
layers, soil reaction, and content of salts and sodium
affect trench type landfills. Unless otherwise stated, the
ratings apply only to that part of the soil within a depth
of about 6 feet. For deeper trenches, a limitation rated
slight or moderate may not be valid. Onsite investigation
is needed. .

Daily cover for landfill is the soil material that is used
to cover compacted solid waste in an area type sanitary
landfill. The soil material is obtained offsite, transported
to the landfill, and spread over the waste.

Soil texture, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that are
free of excess gravel are the best cover for a landfill.
Clayey soils are sticky or cloddy and are difficult to
spread; sandy soils are subject to soil blowing.

After soil material has been removed, the soil material
remaining in the borrow area must be thick enough over
the water table to permit revegetation. The soil material
used as final cover for a landfill should be suitable for
plants. The surface layer generally has the best
workability, more organic matter, and the best potential
for plants. Material from the surface layer should be
stockpiled for use as the final cover.

Construction Materials

Table 12 gives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
good, fair, or poor as a source of roadfill and topsoil.
They are rated as a probable or improbable source of
sand and gravel. The ratings are based on soil
properties and site features that affect the removal of
the soil and its use as construction material. Normal
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compaction, minor processing, and other standard
construction practices are assumed. Each soil is
evaluated to a depth of 5 or 6 feet.

Roadfill is soil material that is excavated in one place
and used in road embankments in another place. In this
table, the soils are rated as a source of roadfill for low
embankments, generally less than 6 feet high and less
exacting in design than higher embankments.

The ratings are for the soil material below the surface
layer to a depth of 5 or 6 feet. It is assumed that soil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitability within
their profile. The table showing engineering index
properties provides detailed information about each soil
layer. This information can help determine the suitability
of each layer for use as roadfill. The performance of soil
after it is stabilized with lime or cement is not considered
in the ratings.

The ratings are based on soil properties, site features,
and observed performance of the soils. The thickness of
suitable material is a major consideration. The ease of
excavation is affected by a high water table and slope.
How well the soil performs in place after it has been
compacted and drained is determined by its strength (as
inferred from the engineering classification of the soil)
and shrink-swell potential.

Soils rated good contain significant amounts of sand
or gravel or both. They have at least 5 feet of suitabie
material, low shrink-swell potential, and slopes of 15
percent or less. Depth to the water table is more than 3
feet. Soils rated fair are more than 35 percent silt- and
clay-sized particles and have a plasticity index of less
than 10. They have moderate shrink-swell potential or
slopes of 15 to 25 percent. Depth to the water table is 1
to 3 feet. Soils rated poor have a plasticity index of more
than 10, a high shrink-swell potential, or slopes of more
than 25 percent. They are wet, and the depth to the
water table is less than 1 foot. They may have layers of
suitable material, but the material is less than 3 feet
thick.

Sand and gravel are natural aggregates suitable for
commercial use with a minimum of processing (fig. 6).
Sand and gravel are used in many kinds of construction.
Specifications for each use vary widely. In table 12, only
the probability of finding material in suitable quantity is
evaluated. The suitability of the material for specific
purposes is not evaluated, nor are factors that affect
excavation of the material.

The properties used to evaluate the soil as a source of
sand or grave! are gradation of grain sizes (as indicated -
by the engineering classification of the soil) and the
thickness of suitable material. Acidity and stratification
are given in the soil series descriptions. Gradation of
grain sizes is given in the table on engineering index
properties.

A soil rated as a probable source has a layer of clean
sand or gravel or a layer of sand or gravel that is up to
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12 percent silty fines. This material must be at least 3
feet thick. All other soils are rated as an improbable
source.

Topsoil is used to cover an area so that vegetation
can be established and maintained. The upper 40 inches
of a soil is evaluated for use as topsoil. Also evaluated is
the reclamation potential of the borrow area.

Plant growth is affected by toxic material and by such
properties as soil reaction, available water capacity, and
fertility. The ease of excavating, loading, and spreading
is affected by slope, a water table, soil texture, and
thickness of suitable material. Reclamation of the borrow
area is affected by slope, a water table, and toxic
material.

Soils rated good have friable loamy material to a depth
of at least 40 inches. They have little or no gravel and
have slopes of less than 8 percent. They are low in
content of soluble salts, are naturally fertile or respond
well to fertilizer, and are not so wet that excavation is
difficult.

Soils rated fair are sandy soils, loamy soils that have a
relatively high content of clay, soils that have only 20 to
40 inches of suitable material, soils that have an
appreciable amount of gravel or soluble salts, or soils
that have slopes of 8 to 15 percent. The soils are not so
wet that excavation is difficult.

Soils rated poor are very sandy or clayey, have less
than 20 inches of suitable material, have a large amount
of gravel, or soluble salts, have slopes of more than 15
percent, or have a seasonal water table at or near the
surface.

The surface layer of most soils is generally preferred
for topsoil because of its organic matter content. Organic
matter greatly increases the absorption and retention of
moisture and nutrients for plant growth.

Water Management

Table 13 gives information on the soil properties and
site features that affect water management. The degree
and kind of soil limitations are given for pond reservoir
areas; embankments, dikes, and levees; and aquifer-fed
ponds. The limitations are considered s/ight if soil
properties and site features are generally favorable for
the indicated use and limitations are minor and are easily
overcome; moderate if soil properties or site features are
not favorable for the indicated use and special planning,
design, or maintenance is needed to overcome or
minimize the limitations; and severe if soil properties or
site features are so unfavorable or so difficult to
overcome that special design, significant increase in
construction costs, and possibly increased maintenance
are required.

This table also gives for each soil the restrictive
features that affect drainage, irrigation, and grassed
waterways.
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Figure 6.—Mining sand on Bojac and Munden soils on Pungo Ridge.

Pond reservoir areas hold water behind a dam or
embankment. Soils best suited to this use have low
seepage potential in the upper 60 inches. The seepage
potential is determined by the permeability of the soil or
other permeable material. Excessive slope can affect the
storage capacity of the reservoir area.

Embankments, dikes, and levees are raised structures
of soil material, generally less than 20 feet high,
constructed to impound water or to protect land against
overflow. In this table, the soils are rated as a source of
material for embankment fill. The ratings apply to the soil
material below the surface layer to a depth of about 5
feet. It is assumed that soil layers will be uniformly mixed
and compacted during construction.

The ratings do not indicate the ability of the natural
soil to support an embankment. Soil properties to a
depth even greater than the height of the embankment
can affect performance and safety of the embankment.

Generally, deeper onsite investigation is needed to
determine these properties.

Soil material in embankments must be resistant to
seepage, piping, and erosion and have favorable
compaction characteristics. Unfavorable features include
less than 5 feet of suitable material and a high content
of organic matter or salts. A high water table affects the
amount of usable material. It also affects trafficability.

Aquifer-fed excavated ponds are pits or dugouts that
extend to a ground-water aquifer or to a depth below a
permanent water table. Exciuded are ponds that are fed
only by surface runoff and embankment ponds that
impound water 3 feet or more above the original surface.
Excavated ponds are affected by depth to a permanent
water table, permeability of the aquifer, and quality of the
water as inferred from the salinity of the soil.

Drainage is the removal of excess surface and
subsurface water from the soil. How easily and
effectively the soil is drained depends on the depth to
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layers that affect the rate of water movement,
permeability, depth to a high water table or depth of
standing water if the soil is subject to ponding, slope,
susceptibility to flooding, and subsidence of organic
layers. Excavating and grading and the stability of
ditchbanks are affected mostly by slope and the hazard
of cutbanks caving. The productivity of the soil after
drainage is adversely affected by extreme acidity or by
toxic substances in the root zone, such as salts or sulfur.
Availability of drainage outlets is not considered in the
ratings.

Irrigation is the controlled application of water to
supplement rainfall and support plant growth. The design
and management of an irrigation system are affected by
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depth to the water table, the need for drainage, flooding,
available water capacity, intake rate, permeability,
erosion hazard, and slope. The construction of a system
is affected by soil texture. The performance of a system
is affected by the depth of the root zone, the amount of
salts, and soil reaction.

Grassed waterways are natural or constructed
channels, generally broad and shallow, that conduct
surface water to outlets at a nonerosive velocity.
Wetness and slope affect the construction of grassed
waterways. A hazard of wind erosion, low available water
capacity, restricted rooting depth, toxic substances such
as salts, and restricted permeability adversely affect the
growth and maintenance of the grass after construction.
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Data relating to soil properties are collected during the
course of the soil survey. The data and the estimates of
soil and water features, listed in tables, are explained on
the following pages.

Soil properties are determined by field examination of
the soils and by laboratory index testing of some
benchmark soils. Established standard procedures are
followed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
to delineate them on the soil maps. Samples are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and
compaction characteristics.

Estimates of soil properties are based on field
examinations, on laboratory tests of samples from the
survey area, and on laboratory tests of samples of
similar soils in nearby areas. Tests verify field
observations, verify properties that cannot be estimated
accurately by field observation, and help characterize
key soils.

The estimates of soil properties shown in the tables
include the range of grain-size distribution and Atterberg
limits, the engineering classifications, and the physical
and chemical properties of the major layers of each soil.
Pertinent soil and water features also are given.

Engineering Index Properties

Table 14 gives estimates of the engineering
classification and of the range of index properties for the
major layers of each soil in the survey area. Most soils
have layers of contrasting properties within the upper 5
or 6 feet.

Depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on other
properties of each layer are given for each soil series
under “‘Soil series and their morphology.”

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in
diameter. “Loam,” for example, is soil that is 7 to 27
percent clay, 28 to 50 percent silt, and less than 52
percent sand. If the content of particles coarser than
sand is as much as 15 percent, an appropriate modifier
is added, for example, “‘gravelly.” Textural terms are
defined in the Glossary.

Classification of the soils is determined according to
the Unified soil classification system (2) and the system
adopted by the American Association of State Highway
and Transportation Officials (7).

The Unified system classifies soils according to
properties that affect their use as construction material.
Soils are classified according to grain-size distribution of
the fraction less than 3 inches in diameter and according
to plasticity index, liquid limit, and organic matter
content. Sandy and gravelly soils are identified as GW,
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils
as ML, CL, OL, MH, CH, and OH; and highly organic
soils as Pt. Soils exhibiting engineering properties of two
groups can have a dual classification, for example, SP-
SM.

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
of seven groups from A-1 through A-7 on the basis of
grain-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content
of fines (silt and clay). At the other extreme, soils in
group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

if laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material
can be indicated by a group index number. Group index
numbers range from O for the best subgrade material to
20 or higher for the poorest.

Rock fragments larger than 3 inches in diameter are
indicated as a percentage of the total soil on a dry-
weight basis. The percentages are estimates determined
mainly by converting volume percentage in the field to
weight percentage.

Percentage (of soil particles) passing designated
sieves is the percentage of the soil fraction less than 3
inches in diameter based on an ovendry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard
Series), have openings of 4.76, 2.00, 0.420, and 0.074
millimeters, respectively. Estimates are based on
laboratory tests of soils sampled in the survey area and
in nearby areas and on estimates made in the field.

Liquid limit and plasticity index (Atterberg limits)
indicate the plasticity characteristics of a soil. The
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estimates are based on test data from the survey area or
from nearby areas and on field examination.

The estimates of grain-size distribution, liquid limit, and
plasticity index are rounded to the nearest 5 percent.
Thus, if the ranges of gradation and Atterberg limits
extend a marginal amount (1 or 2 percentage points)
across classification boundaries, the classification in the
marginal zone is omitted in the table.

Physical and Chemical Properties

Table 15 shows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The estimates are based on field observations and on
test data for these and similar soils.

Clay as a soil separate consists of mineral soil
particles that are less than 0.002 millimeter in diameter.
In this table, the estimated clay content of each major
soil layer is given as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter.

The amount and kind of clay greatly affect the fertility
and physical condition of the soil. They determine the
ability of the soil to adsorb cations and to retain
moisture. They influence shrink-swell potential,
permeability, and plasticity, the ease of soil dispersion,
and other soil properties. The amount and kind of clay in
a soil also affect tillage and earth-moving operations.

Moist bulk density is the weight of soil (ovendry) per
unit volume. Volume is measured when the soil is at field
moisture capacity, that is, the moisture content at 1/3
bar moisture tension. Weight is determined after drying
the soil at 105 degrees C. In this table, the estimated
moist bulk density of each major soil horizon is
expressed in grams per cubic centimeter of soil material
that is less than 2 millimeters in diameter. Bulk density
data are used to compute shrink-swell potential,
available water capacity, total pore space, and other soil
properties. The moist bulk density of a soil indicates the
pore space available for water and roots. A bulk density
of more than 1.6 can restrict water storage and root
penetration. Moist bulk density is influenced by texture,
kind of clay, content of organic matter, and soil structure.

Permeability refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of downward
movement of water when the soil is saturated. They are
based on soil characteristics observed in the field,
particularly structure, porosity, and texture. Permeability
is considered in the design of soil drainage systems,
septic tank absorption fields, and construction where the
rate of water movement under saturated conditions
affects behavior.

Available water capacity refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
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water and the depth of the root zone. The most
important properties are the content of organic matter,
soil texture, bulk density, and soil structure. Available
water capacity is an important factor in the choice of
plants or crops to be grown and in the design and
management of irrigation systems. Available water
capacity is not an estimate of the quantity of water
actually available to plants at any given time.

Soil reaction is a measure of acidity or alkalinity and is
expressed as a range in pH values. The range in pH of
each major horizon is based on many field tests. For
many soils, values have been verified by laboratory
analyses. Soil reaction is important in selecting crops
and other plants, in evaluating soil amendments for
fertility and stabilization, and in determining the risk of
corrosion.

Salinity is a measure of soluble salts in the soil at
saturation. It is expressed as the electrical conductivity
of the saturation extract, in millimhos per centimeter at
25 degrees C. Estimates are based on field and
laboratory measurements at representative sites of
nonirrigated soils. The salinity of irrigated soils is
affected by the quality of the irrigation water and by the
frequency of water application. Hence, the salinity of
soils in individual fields can differ greatly from the value
given in the table. Salinity affects the suitability of a soil
for crop production, the stability of soil if used as
construction material, and the potential of the soil to
corrode metal and concrete.

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture. Volume
change occurs mainly because of the interaction of clay
minerals with water and varies with the amount and type
of clay minerals in the soil. The size of the load on the
soil and the magnitude of the change in soil moisture
content influence the amount of swelling of soils in
place. Laboratory measurements of swelling of
undisturbed clods were made for many soils. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the soil and on
measurements of similar soils.

If the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to
buildings, roads, and other structures. Special design is
often needed.

Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture
content is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2
millimeters in diameter. The classes are /low, a change of
less than 3 percent; moderate, 3 to 6 percent; and high,
more than 6 percent. Very high, greater than 9 percent,
is sometimes used.

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
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and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, sand, and
organic matter (up to 4 percent) and on soil structure
and permeability. Values of K range from 0.05 to 0.69.
The higher the value the more susceptible the soil is to
sheet and rill erosion by water.

Erosion factor T is an estimate of the maximum
average annual rate of soil erosion by wind or water that
can occur without affecting crop productivity over a
sustained period. The rate is in tons per acre per year.

Organic matter is the plant and animal residue in the
soil at various stages of decomposition.

In table 15, the estimated content of organic matter is
expressed as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter.

The content of organic matter of a soil can be
maintained or increased by returning crop residue to the
soil. Organic matter affects the available water capacity,
infiltration rate, and tilth. It is a source of nitrogen and
other nutrients for crops.

Soil and Water Features

Table 16 gives estimates of various soil and water
features. The astimates are used in land use planning
that involves engineering considerations.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
assigned to one of four groups. They are grouped
according to the intake of water when the soils are
thoroughly wet and receive precipitation from long-
duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist mainly of
deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water
transmission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils having a
layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These
soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clays that have a high shrink-swell potential,
soils that have a permanent high water table, soils that
have a claypan or clay layer at or near the surface, and
soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.
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Flooding, the temporary inundation of an area, is
caused by overflowing streams, by runoff from adjacent
slopes, or by tides. Water standing for short periods after
rainfall or snowmelt is not considered flooding, nor is
water in swamps and marshes.

Table 16 gives the frequency and duration of flooding
and the time of year when flooding is most likely.

Frequency, duration, and probable dates of occurrence
are estimated. Frequency is expressed as none, rare,
common, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but
possible under unusual weather conditions; common that
it is likely under normal conditions; occasional that it
occurs, on the average, no more than once in 2 years;
and frequent that it occurs, on the average, more than
once in 2 years. Duration is expressed as very brief if
less than 2 days, brief if 2 to 7 days, and /long if more
than 7 days. Probable dates are expressed in months;
November-May, for example, means that flooding can
occur during the period November through May.

The information is based on evidence in the soil
profile, namely thin strata of gravel, sand, silt, or clay
deposited by floodwater; irregular decrease in organic
matter content with increasing depth; and absence of
distinctive horizons that form in soils that are not subject
to flooding.

Also considered are local information about the extent
and levels of flooding and the relation of each soil on
the landscape to historic floods. Information on the
extent of flooding based on soil data is less specific than
that provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.

High water table (seasonal) is the highest level of a
saturated zone in the soil in most years (fig. 7). The
depth to a seasonal high water table applies to
undrained soils. The estimates are based mainly on the
evidence of a saturated zone, namely grayish colors or
mottles in the soil. Indicated in table 16 are the depth to
the seasonal high water table; the kind of water table—
that is, perched or apparent; and the months of the year
that the water table commonly is high. A water table that
is seasonally high for less than 1 month is not indicated
in table 16.

An apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding soil. A perched
water table is water standing above an unsaturated
zone. In places an upper, or perched, water table is
separated from a lower one by a dry zone.

Only saturated zones within a depth of about 6 feet
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.
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Figure 7.—Average monthly water table levels of a somewhat poorly drained Dragston soil and a moderately well drained Munden soil
during 1976-81. The range in parentheses is the maximum and minimum for each month.

Subsidence is the settlement of organic soils or of
saturated mineral soils of very low density. Subsidence
results from either desiccation and shrinkage or oxidation
of organic material, or both, following drainage.
Subsidence takes place gradually, usually over a period
of several years. Table 16 shows the expected initial
subsidence, which usually is a result of drainage, and
annual subsidence, which usually is a result of oxidation.

Not shown in the table is subsidence caused by an
imposed surface load or by the withdrawal of ground
water throughout an extensive area as a result of
lowering the water table.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of
corrosion of uncoated steel is related to such factors as
soil moisture, particle-size distribution, acidity, and

electrical conductivity of the soil. The rate of corrosion of
concrete is based mainly on the sulfate and sodium
content, texture, moisture content, and acidity of the soil.
Special site examination and design may be needed if
the combination of factors creates a severe corrosion
environment. The steel in installations that intersect soil
boundaries or soil layers is more susceptible to corrosion
than steel in installations that are entirely within one kind
of soil or within one soil layer.

For uncoated steel, the risk of corrosion, expressed as
low, moderate, or high, is based on soil drainage class,
total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrosion is also expressed
as /ow, moderate, or high. It is based on soil texture,
acidity, and amount of sulfates in the saturation extract.



51

Classification of the Soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (5). Beginning
with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series.
Classification is based on soil properties observed in the
field or inferred from those observations or from
laboratory measurements. Table 17 shows the
classification of the soils in the survey area. The
categories are defined in the following paragraphs.

ORDER. Ten soil orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in so/. An
example is Ultisol.

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence soil
genesis and are important to plant growth or properties
that reflect the most important variables within the
orders. The last syllable in the name of a suborder
indicates the order. An example is Aquults (Aqu,
meaning water, plus u/t, from Ultisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes; and
base status. Each great group is identified by the name
of a suborder and by a prefix that indicates a property of
the soil. An example is Ochraquults (Ochra, meaning
presence of ochric epipedon, plus aquults, the suborder
of the Ultisols that have an aquic moisture regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are
transitions to other orders, suborders, or great groups.
Extragrades have some properties that are not
representative of the great group but do not indicate
transitions to any other known kind of soil. Each
subgroup is identified by one or more adjectives
preceding the name of the great group. The adjective
Typic identifies the subgroup that typifies the great
group. An example is Typic Ochraquuits.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the
properties are those of horizons below plow depth where
there is much biological activity. Among the properties

and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
zone, consistence, moisture equivalent, slope, and
permanent cracks. A family name consists of the name
of a subgroup preceded by terms that indicate soil
properties. An example is fine-loamy, mixed, thermic
Typic Ochraquults.

SERIES. The series consists of soils that have similar
horizons in their profile. The horizons are similar in color,
texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface layer or of the substratum can
differ within a series.

Soil Series and Their Morphology

In this section, each soil series recognized in the
survey area is described. The descriptions are arranged
in alphabetic order.

Characteristics of the soil and the material in which it
formed are identified for each series. The soil is
compared with similar soils and with nearby soils of
other series. A pedon, a small three-dimensional area of
soil, that is typical of the series in the survey .area is
described. The detailed description of each soil horizon
follows standards in the Soil Survey Manual (4). Many of
the technical terms used in the descriptions are defined
in Soil Taxonomy (5). Unless otherwise stated, colors in
the descriptions are for moist soil. Following the pedon
description is the range of important characteristics of
the soils in the series.

The map units of each soil series are described in the
section “Detailed soil map units.”

Acredale series

The soils of the Acredale series are deep and poorly
drained. They formed in loamy marine and fluvial
sediments. The Acredale soils are on inland flats on the
lower part of the Coastal Plain. Slopes range from 0 to 2
percent.

Acredale soils commonly are near Augusta,
Chapanoke, Dragston, Hyde, Nawney, Nimmo,
Portsmouth, and Tomotley soils. The Acredale soils have
more gray in the upper part of the argillic horizon than
the Augusta, Chapanoke, or Dragston soils. The
Acredale soils do not have an umbric epipedon, as do
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the Hyde and Portsmouth soils, and have more silt and
clay in the subsoil than the Nimmo soils and less sand
and more silt in the subsoil than the Tomotley soils. The
Acredale soils are not subject to flooding as are the
Nawney soils.

Typical pedon of Acredale silt loam, about 4.5 miles
northwest of Princess Anne, 1,700 feet south-southwest
of the intersection of Lynhaven Parkway and Princess
Anne Road:

Ap—O0 to 7 inches; grayish brown (10YR 5/2) silt loam;
weak fine granular structure; very friable, slightly
sticky, slightly plastic; common fine and very fine
roots; common fine and medium pores; strongly
acid; clear smooth boundary.

B1tg—7 to 15 inches; light brownish gray (10YR 6/2) silt
loam; few fine prominent yellowish brown (10YR
5/8) mottles; weak medium subangular blocky
structure; friable, slightly sticky, slightly plastic;
common fine and very fine roots; common very fine
vesicular pores and few fine tubular pores; many
very fine sand grains coated and bridged with clay;
very strongly acid; abrupt smooth boundary.

B21tg—15 to 35 inches; gray (5Y 5/1) silty clay loam;
common medium prominent yellowish brown (10YR
5/8) mottles; weak coarse prismatic structure
parting to moderate medium and coarse subangular
blocky; friable, sticky, plastic; common very fine
roots; few fine vesicular pores and few fine tubular
pores; many thin continuous clay films on faces of
peds; many very fine sand grains coated and
bridged with clay; pockets of silt 1/2 inch to 3
inches in diameter that are white when dry; very
strongly acid; clear smooth boundary.

B22tg—35 to 43 inches; mottled light greenish gray
(5GY 7/1), dark gray (N 4/0), and yellowish brown
(10YR 5/8) silt loam; moderate fine and medium
subangular blocky structure; friable, sticky, plastic;
few very fine roots; few very fine vesicular pores;
few thin discontinuous clay films on faces of peds;
few very fine sand grains coated and bridged with
clay; few fine prominent yellowish red stains along
root channels; very strongly acid; clear smooth
boundary.

[1B3tg—43 to 50 inches; mottled light gray (10YR 6/1),
light greenish gray (5GY 7/1), and yellowish brown
(10YR 5/8) fine sandy loam; weak medium
subangular blocky structure; friable, slightly sticky,
slightly plastic; few very fine roots; few fine vesicular
pores; few thin discontinuous clay films on faces of
peds; few sand grains coated and bridged with clay;
many clean sand grains; common pockets of clean
white sand up to 3 inches in diameter; strongly acid;
clear wavy boundary.

1ICg—50 to 66 inches; mottled gray (5Y 6/1), light olive
gray (5Y 6/2), and yellowish brown (10YR 5/8) fine
sandy loam; massive; very friable, nonsticky,
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nonplastic; few very fine vesicular pores; many fine
flakes of mica; moderately acid.

The solum thickness ranges from 40 to 60 inches. The
A horizon in unlimed areas ranges from extremely acid
through strongly acid. The B and C horizons range from
very strongly acid through neutral.

The A horizon has hue of 10YR or 2.5Y, value of 2
through 6, and chroma of 1 through 3. Where value is 2
or 3, the horizon is less than 6 inches thick. The A
horizon is silt loam, loam, or very fine sandy loam.

The B1 horizon has hue of 10YR through 5Y or is
neutral, has value of 4 through 7, and has chroma of 0
through 2. It is loam or silt loam. Some pedons do not
have a B1 horizon.

The hue, value, and chroma of the B2t horizon are
similar to those of the B1 horizon. The lower part of the
B2t horizon has hue of 5GY and 5G, value of 4 through
6, and chroma of 1. The upper part of the B2t horizon is
silty clay loam or silt loam. The lower part is loam, clay
loam, silt loam, silty clay loam, or silty clay.

Most pedons have a B3 horizon that has hue of 10YR
through 5Y or is neutral, has value of 4 through 7, and
has chroma of 0 through 2; or hue of 5GY or 5@G, value
of 4 through 6, and chroma of 1. The texture of the B3
horizon is similar to that of the lower part of the B2t
horizon but ranges to sandy loam or sandy clay loam in
some pedons.

The hue, value, and chroma of the C horizon are
similar to those of the B3 horizon. The C horizon mainly
is sand, loamy sand, sandy loam, or fine sandy loam. In
some pedons it has thin strata of finer textured material.

Augusta series

The soils of the Augusta series are deep and
somewhat poorly drained. They formed in loamy fluvial
and marine sediments. The Augusta soils are on inland
ridges on the lower part of the Coastal Plain. Slopes
range from O to 2 percent.

Augusta soils commonly are near Acredale,
Chapanoke, Tetotum, Tomotley, and Yeopim soils. The
Augusta soils are not as gray in the upper part of the
argillic horizon as are the Acredale or Tomotley soils.
The Augusta soils have more brown mottles near the
surface than the Tetotum or Munden soils and have less
silt in the argillic horizon than the Chapanoke or Yeopim
soils.

Typical pedon of Augusta loam, about 3,500 feet west-
northwest of the junction of West Landing and West
Neck Roads, and 350 feet north of West Landing Road:

Ap—0 to 8 inches; light olive brown (2.5Y 5/4) loam;
weak fine and medium granular structure; friable,
slightly sticky, slightly plastic; few fine and common
very fine roots; strongly acid; abrupt smooth
boundary.
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B1t—8 to 13 inches; light yellowish brown (2.5Y 6/4)
loam; common medium prominent yellowish brown
(10YR 5/8) mottles; weak fine and medium
subangular blocky structure; friable, slightly sticky,
slightly plastic; few very fine roots; many sand grains
coated and bridged with clay; very strongly acid;
clear smooth boundary.

B21t—13 to 18 inches; light yellowish brown (2.5Y 6/4)
clay loam; many medium prominent yellowish brown
(10YR 5/8) mottles and few fine prominent strong
brown (7.5YR 5/6) motties; weak fine and medium
subangular blocky structure; friable, sticky, slightly
plastic; few very fine roots; few thin discontinuous
clay films on faces of peds; many sand grains
coated and bridged with clay; very strongly acid,
clear smooth boundary.

B22t—18 to 27 inches; light brownish gray (2.5Y 6/2)
and yellowish brown (10YR 5/8) clay loam; few fine
distinct strong brown (7.5YR 5/6) mottles; weak fine
and medium subangular blocky structure; friable,
sticky, slightly plastic; few very fine roots; few thin
discontinuous clay films on faces of peds; many
sand grains coated and bridged with clay; very
strongly acid; clear smooth boundary.

B23tg—27 to 34 inches; light brownish gray (2.5Y 6/2)
clay loam; many medium prominent yellowish brown
(10YR 5/8) mottles, common medium distinct light
gray (10YR 6/1) mottles, and common fine and
medium prominent black (N 2/0) mottles; weak fine
and medium subangular blocky structure; friable,
slightly sticky, slightly plastic; few very fine roots;
few thin discontinuous clay films on faces of peds;
many sand grains coated and bridged with clay; very
strongly acid; clear smooth boundary.

B24tg—34 to 45 inches; light gray (10YR 6/1) clay loam;
few medium prominent brownish yellow (10YR 6/8)
mottles; weak medium subangular blocky structure;
friable, slightly sticky, slightly plastic; few very fine
roots; few thin discontinuous clay films on faces of
peds; many sand grains coated and bridged with
clay; very strongly acid; clear wavy boundary.

[IC—45 to 63 inches; mottled light yellowish brown (2.5Y
6/4) and light gray (10YR 6/1) loamy sand; massive;
very friable; many clean sand grains; very strongly
acid.

The solum thickness ranges from 40 to 60 inches. The
soil in unlimed areas ranges from very strongly acid
through moderately acid.

The Ap or A1 horizon has hue of 10YR or 2.5Y, value
of 4 through 6, and chroma of 3 or 4. Some pedons
have an A2 horizon with hue of 10YR or 2.5Y, value of 5
through 7, and chroma of 2 through 4. The A horizon is
sandy loam, loam, or silt loam.

The B1 horizon has hue of 10YR through 5Y, value of
5 or 6, and chroma of 3 through 8. It has high- or low-
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chroma mottles. It is sandy loam, silt loam, loam, or
sandy clay loam.

The upper part of the B2t horizon has hue of 10YR or
2.5Y, value of 4 through 6, and chroma of 3 through 6. It
has high- or low-chroma mottles. The lower part of the
B2t horizon has hue of 10YR through 5Y, value of 5
through 7, and chroma of 1 or 2, and it is mottled. Some
pedons do not have a dominantly gray matrix but are
mottled in many shades. The B2t horizon is loam, silt
loam, clay loam, or sandy clay loam.

Some pedons have a B3 horizon that has hue of 10YR
or 2.5Y, value of 5 or 6, and chroma of 1 or 2. It is sandy
loam, loam, or clay loam.

The hue, value, and chroma of the 1IC horizon are
similar to those of the lower part of the B2t horizon. The
IIC horizon mainly is sand, loamy sand, or sandy loam.
Some pedons are stratified and have pockets or layers
of sandy clay loam or clay loam. Some pedons do not
have a lithologic discontinuity.

Backbay series

The soils of the Backbay series are deep and very
poorly drained. They formed in organic material and the
underlying loamy marine and fluvial sediments. The
Backbay soils are in marshes on the lower part of the
Coastal Plain. Slopes range from 0 to 1 percent.

Backbay soils commonly are near Corolla, Dragston,
Duckston, Nawney, Nimmo, and Tomotley soils. The
Backbay soils are frequently flooded and have a histic
epipedon, whereas the Corolla, Dragston, Duckston,
Nimmo, and Tomotley soils are not frequently flooded
and do not have a histic epipedon. The Backbay soils
are in marshes; the Nawney soils are wooded and have
less than 8 inches of organic material on the surface.

Typical pedon of Backbay mucky peat, about 1,900
feet from the eastern side of Long Island and 1,000 feet
from the northern edge of Long Island, in the Back Bay
National Wildlife Refuge:

Oe—0 to 11 inches; very dark brown (10YR 2/2) mucky
peat (hemic material); about 36 percent fiber, 28
percent rubbed; massive; common fine and medium
roots; very pale brown (10YR 7/3) sodium
pyrophosphate extract; slight sulfide odor; strongly
acid; clear smooth boundary.

A1—11 to 22 inches; black (10YR 2/1) silt loam; weak
medium granular structure; slightly sticky, slightly
plastic; common fine and medium roots; slightly
acid; clear smooth boundary.

C1g—22 to 33 inches; gray (10YR 5/1) sandy clay loam;
massive; sticky, slightly plastic; few medium roots;
few fine flakes of mica; neutral; clear smooth
boundary.

C2g—33 to 47 inches; gray (N 6/0) silty clay loam;
common medium distinct light olive brown (2.5Y
5/6) mottles; massive; slightly sticky, plastic; few



54

fine flakes of mica; neutral; gradual smooth
boundary.

C3g—47 to 60 inches; gray (N 6/0) silty clay loam; many
coarse distinct light olive brown (2.5Y 5/6) mottles;
massive; slightly sticky, plastic; common fine flakes
of mica; neutral.

The soil ranges from very strongly acid through
moderately acid in the organic surface layer and from
strongly acid through neutral in the mineral horizons. The
sulfur content in the organic surface layer ranges from
0.1 to 1.4 percent.

The O horizon has hue of 7.5YR or 10YR, value of 2
or 3, and chroma of 1 or 2. It is mucky peat or muck.

The A1 horizon has hue of 7.5YR through 2.5Y oris
neutral, has value of 2 or 3, and has chroma of 0
through 2. It is sandy loam, loam, or silt loam.

The Cg horizon has hue of 10YR through 5BG or is
neutral, has value of 4 through 7, and has chroma of 0
through 2. it mainly is sandy loam, loam, silt loam, sandy
clay loam, clay loam, or silty clay loam. It commonly is
stratified. Some pedons have subhorizons of sandy or
clayey material. Flakes of mica are few to common.

Bojac series

The soils of the Bojac series are deep and well
drained. They formed in loamy fluvial and marine
sediments. The Bojac soils are on inland ridges on the
lower part of the Coastal Plain. Slopes range from 0 to 2
percent.

Bojac soils commonly are near Munden, State, and
Tetotum soils. The Bojac soils do not have gray mottles
in the subsoil as do the Munden soils. The Bojac soils
have less clay in the argillic horizon than the State or
Tetotum soils.

Typical pedon of Bojac fine sandy loam, about 3,100
feet north-northwest of the junction of Princess Anne
Road and Pungo Ferry Road, 900 feet west of Princess
Anne Road and 3,000 feet north of Pungo Ferry Road:

Ap—0 to 8 inches; dark brown (10YR 4/3) fine sandy
loam; weak fine granular structure; friable, slightly
sticky, nonplastic; common fine and very fine roots;
moderately acid; abrupt smooth boundary.

B21t—8 to 15 inches; strong brown (7.5YR 5/8) fine
sandy loam; weak fine subangular blocky structure;
friable, slightly sticky, slightly plastic; few fine and
very fine roots; many sand grains bridged and
coated with clay; strongly acid; clear smooth
boundary.

Bz2t—15 to 32 inches; strong brown (7.5YR 5/6) loam;
weak fine and medium subangular blocky structure;
friable, slightly sticky, slightly plastic; few fine and
common very fine roots; few thin discontinuous clay
films on faces of peds; many sand grains bridged
and coated with clay; very strongly acid; clear
smooth boundary.
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B23t--32 to 38 inches; yellowish brown (10YR 5/8) fine
sandy loam; weak fine subangular blocky structure;
friable, slightly sticky, slightly plastic; few very fine
roots; common sand grains bridged and coated with
clay; very strongly acid; clear smooth boundary.

C1—38 to 48 inches; brownish yellow (10YR 6/6) loamy
fine sand; single grain; loose; few fine roots; many
sand grains stained; strongly acid; clear smooth
boundary.

C2—48 to 62 inches; mottled brownish yellow (10YR
6/8) and yellow (10YR 7/8) fine sand; single grain;
loose; few very fine roots; moderately acid.

The solum thickness ranges from 30 to 50 inches. The
soil in unlimed areas is very strongly acid through
moderately acid. The silt content ranges from 20 to 40
percent in the textural control section.

The Ap horizon has hue of 7.5YR or 10YR, value of 3
through 5, and chroma of 3 or 4. It is loamy sand, sandy
loam, fine sandy loam, or loam.

Some pedons have a B1 horizon that has hue of
7.5YR or 10YR, value of 4 through 6, and chroma of 4
through 6. It is sandy loam, fine sandy loam, or loam.

The B2t horizon has hue of 5YR through 10YR, value
of 5 or 6, and chroma of 4 through 8. In some pedons it
has low-chroma mottles at a depth of more than 40
inches. The B2t horizon mainly is sandy loam, fine sandy
loam, or loam. Some pedons have a thin subhorizon of
sandy clay loam.

Some pedons have a B3 horizon that has hue value,
and chroma similar to those of the B2t horizon. The B3
horizon is loamy sand or loamy fine sand.

The C horizon has hue of 7.5YR through 2.5Y, value
of 5 through 7, and chroma of 3 through 8. Some
pedons have high- and low-chroma mottles. The C
horizon commonly is stratified and ranges from sand to
loamy fine sand.

Chapanoke series

The soils of the Chapanoke series are deep and
somewhat poorly drained. They formed in loamy fluvial
and marine sediments. Chapanoke soils are on uplands
on the lower part of the Coastal Plain. Slopes range from
0 to 2 percent.

Chapanoke soils commonly are near Acredale,
Augusta, Tetotum, and Yeopim soils. The Chapanoke
soils are not as gray in the upper part of the argillic
horizon as are the Acredale soils, have more gray near
the surface than the Yeopim soils, and have more silt in
the argillic horizon than the Augusta or Tetotum soils.

Typical pedon of Chapanoke silt loam, about 4,300
feet northwest of the junction of Hungarian Road and
Blackwater Road:

A1—0 to 3 inches; light brownish gray (10YR 6/2) silt
loam; weak fine granular structure; friable, slightly
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sticky, slightly plastic; common very fine and fine
and few medium and coarse roots; common fine
and few medium pores; extremely acid; clear
smooth boundary.

B1t—3 to 7 inches; olive yellow (2.5Y 6/6) silt loam:;
common medium distinct yellowish brown (10YR
5/8) mottles; weak fine subangular blocky structure;
friable, sticky, slightly plastic; few fine and medium
roots; common fine and few medium pores; thin
discontinuous clay films on faces of peds; extremely
acid; clear smooth boundary.

B21t—7 to 12 inches; olive yellow (2.5Y 6/6) silty clay
loam; common medium distinct yellowish brown
(10YR 5/8) mottles, few fine distinct strong brown
(7.5YR 5/8) mottles, and few medium distinct light
brownish gray (10YR 6/2) mottles; moderate
medium subangular blocky structure; friable, sticky,
slightly plastic; few fine and medium roots; few fine
and medium pores; thin discontinuous clay films on
faces of peds; extremely acid; clear smooth
boundary.

B22t—12 to 18 inches; mottled light brownish gray
(10YR 6/2), light reddish brown (2.5YR 6/4), and
strong brown (7.5YR 5/8) silty clay loam; moderate
coarse prismatic structure parting to moderate
medium subangular blocky; firm, sticky, slightly
plastic; few fine roots along faces of prisms; few
very fine and fine pores; thin discontinuous clay and
silt films on faces of peds; extremely acid; clear
smooth boundary.

B23tg—18 to 32 inches; gray (5Y 5/1) silty clay;
common coarse prominent strong brown (7.5YR
5/6) mottles; moderate coarse prismatic structure
parting to moderate medium subangular blocky; firm,
sticky, plas*i~; few fine roots along faces of prisms;
few very fine and fine pores; thin continuous clay
films on faces of peds; very strongly acid; clear
smooth boundary.

B24tg—32 to 39 inches; mottled gray (5Y 5/1), strong
brown (7.5YR 5/6), and yellowish brown (10YR 5/8)
silty clay loam; moderate coarse prismatic structure
parting to moderate medium subangular blocky;
friable, sticky, plastic; few fine roots along faces of
prisms; few very fine and fine pores; thin
discontinuous clay films on faces of peds; few fine
flakes of mica; extremely acid; clear smooth
boundary.

B25tg—39 to 46 inches; light gray (10YR 6/1) silty clay
loam; common medium prominent yellowish red
(5YR 5/8) mottles; weak medium subangular blocky
structure; friable, sticky, slightly plastic; few fine
roots; few fine pores; thin discontinuous clay films
on faces of peds; few fine flakes of mica; very
strongly acid; clear smooth boundary.

C1—46 to 53 inches; light yellowish brown (10YR 6/4)
silt loam; few fine faint yellowish brown (10YR 5/6)
mottles and few medium distinct strong brown
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(7.5YR 5/8) mottles; massive; friable, slightly sticky,
slightly plastic; few fine roots; few fine pores; few
fine flakes of mica; extremely acid; gradual smooth
boundary.

C2—53 to 72 inches; light yellowish brown (10YR 6/4)
fine sandy loam; few fine faint yellowish brown
(10YR 5/6) mottles and few medium distinct strong
brown (7.5YR 5/8) mottles; massive; friable, slightly
sticky, nonplastic; few fine roots; few fine pores; few
fine flakes of mica; few old root channels
surrounded by iron concretions; pockets of white
very fine sand in old root channels; extremely acid.

The solum thickness is more than 40 inches. The soil
in unlimed areas ranges from extremely acid through
moderately acid. Few to many fine flakes of mica are in
the lower part of the solum in most pedons.

The A horizon has hue of 10YR or 2.5Y, value of 4
through 6, and chroma of 2 through 4. Some pedons
have an A2 horizon that has hue of 10YR or 2.5Y, value
of 5 through 7, and chroma of 1 through 3. It has high-
or low-chroma mottles. The A horizon is loam or silt
loam.

The B1 horizon has hue of 10YR or 2.5Y, value of 5
through 7, and chroma of 3 through 6. It is loam or silt
loam. High- or low-chroma mottles are few or common.
Some pedons do not have a B1 horizon.

The upper part of the B2t horizon has hue of 2.5Y or
5Y, value of 5 through 7, and chroma of 4 through 6.
The lower part of the B2t horizon has hue of 10YR
through 5GY or is neutral, has value of 5 through 7, and
has chroma of 0 through 2, and is mottled. The B2t
horizon typically is silt loam, clay loam, or silty clay loam
but ranges to loam and silty clay in the lower part.

Some pedons have a B3 horizon that has hue, value,
and chroma similar to those of the lower part of the B2t
horizon. The B3 horizon is loam, fine sandy loam, very
fine sandy loam, silt loam, or sandy clay loam.

The C horizon has hue of 7.5YR through 5Y, value of
5 through 7, and chroma of 1 through 8. It commonly is
sand, loamy sand, sandy loam, fine sandy loam, or silt
loam that is stratified or in pockets and lenses.

Corolla series

The soils of the Corolla series are deep and
moderately well drained to somewhat poorly drained.
They formed in sandy marine sediments. The Corolla
soils are on coastal areas on the lower part of the
Coastal Plain. Slopes range from 0 to 6 percent.

Corolla soils commonly are near Backbay, Duckston,
and Newhan soils. The Corolla soils are not as gray in
the upper part of the substratum as the Backbay or
Duckston soils, and they have mottles in the substratum,
which is not typical of the Newhan soils.

Typical pedon of Corolla fine sand, in False Cape
State Park, about 4 miles north-northwest of the Virginia-
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North Carolina state line and 1,000 feet west of the
Atlantic Ocean:

A1—0 to 3 inches; dark grayish brown (10YR 4/2) fine
sand; single grain; loose; many clean sand grains,
common sand grains stained with organic material;
extremely acid; clear broken boundary.

C1—3 to 18 inches; pale brown (10YR 6/3) fine sand;
single grain; loose; few pink and blue, common
strong brown, and many black sand size mineral
grains; extremely acid; clear smooth boundary.

C2—18 to 25 inches; pale brown (10YR 6/3) fine sand;
few medium faint yellowish brown (10YR 5/6)
mottles; single grain; loose; few pink and blue,
common strong brown, and many black sand size
mineral grains; extremely acid; clear smooth
boundary.

C3g—25 to 60 inches; grayish brown (10YR 5/2) sand;
single grain; loose; few pink and blue, common
brown, and many black sand size mineral grains;
extremely acid.

The thickness of the sandy horizons is more than 72
inches. The soil ranges from extremely acid through
neutral. The soil has few to many mineral grains that are
black, red, pink, dark brown, or white. Some pedons
have a buried A horizon between depths of 25 and 60
inches. It has hue of 10YR, value of 3 or 4, and chroma
of 1 or 2.

Most pedons have a thin A horizon that has hue of
10YR, value of 4 through 6, and chroma of 1 or 2. It is
sand or fine sand.

The upper part of the C horizon has hue of 10YR,
value of 6 or 7, and chroma of 3 or 4. The lower part of
the C horizon has hue of 10YR, value of 5 or 6, and
chroma of 1 or 2. Some pedons have few to many high-
and low-chroma mottles below a depth of 18 inches. The
C horizon is sand or fine sand.

Dorovan series

The soils of the Dorovan series are deep, very poorly
drained, and organic. They formed in partially
decomposed plant remains. The Dorovan soils are in
inland swamps on the lower part of the Coastal Plain.
Slopes range from 0 to 1 percent.

Dorovan soils commonly are near Nawney and Pocaty
soils. The Nawney soils are mineral soils, and the Pocaty
soils support marsh vegetation and have a high content
of sulfur.

Typical pedon of Dorovan mucky peat, 1,400 feet west
of the west end of Pungo Ferry Bridge, 100 feet north of
Pungo Ferry Road:

Oe—0 to 4 inches; dark brown (7.5YR 3/2) mucky peat
(hemic material) consisting of partially decomposed
roots, leaves, twigs, and moss; about 50 percent
rubbed fiber; massive; slightly sticky; many very fine
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and fine roots and common medium roots;
extremely acid; gradual wavy boundary.

Oa1—4 to 28 inches; dark brown (7.5YR 3/2) muck
(sapric material); less than 15 percent rubbed fiber;
massive; nonsticky; common fine roots; light
yellowish brown (10YR 6/4) sodium pyrophosphate
extract; moderately acid; clear smooth boundary.

0a2—28 to 41 inches; very dark grayish brown (10YR
3/2) muck (sapric material); less than 15 percent
rubbed fiber; massive; nonsticky; common fine roots;
light yellowish brown (10YR 6/4) sodium
pyrophosphate extract; small accumulation of silt in
lower part; moderately acid; clear smooth boundary.

Oa3—41 to 78 inches; very dark grayish brown (10YR
3/2) muck (sapric material); less than 15 percent
rubbed fiber; massive; nonsticky; common fine roots;
pale brown (10YR 6/3) sodium pyrophosphate
extract; old reedy marsh vegetation evident in upper
6 inches before rubbing; slightly acid; abrupt smooth
boundary.

1IC—78 to 80 inches; dark gray (5Y 4/1) silt; massive;
sticky, nonplastic; moderately acid.

The thickness of the organic material is more than 51
inches. The soil ranges from extremely acid through
slightly acid.

The Oe horizon has hue of 7.5YR or 10YR, value of 2
or 3, and chroma of 1 through 3. Rubbed fiber content
ranges from 20 to 50 percent and is dominantly mucky
peat (hemic material).

The Oa horizon has hue of 2.5YR through 10YR, value
of 2 or 3, and chroma of 1 through 3. Rubbed fiber
content is less than 17 percent and is dominantly muck
(sapric material).

The IIC horizon has hue of 10YR through 5Y, value of
3 through 5, and chroma of 1 or 2. It is silt, silt loam, silty
clay, silty clay loam, or clay.

The Dorovan soils in this survey area are a taxadjunct
because they have a higher pH in the middle and lower
organic layers and are redder in the upper organic layers
than defined in the range for the series. These
differences do not significantly affect the use and
management of the soils.

Dragston series

The soils of the Dragston series are deep and
somewhat poorly drained. They formed in loamy fiuvial
and marine sediments. The Dragston soils are on inland
ridges on the lower part of the Coastal Plain. Slopes
range from O to 2 percent.

Dragston soils commonly are near Acredale, Backbay,
Munden, Nimmo, Tetotum, and Tomotley soils. The
Dragston soils are not as gray.in the upper part of the
argillic horizon as the Acredale, Nimmo, or Tomotley
soils; have less clay in the subsoil than the Tetotum
soils; have more gray near the surface than the Munden
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soils; and are not flooded and do not have a histic
epipedon as do the Backbay soils.

Typical pedon of Dragston fine sandy loam, about
2,000 feet south-southwest of junction of Dam Neck
Road and Oceana Boulevard, and 75 feet west-
northwest of Oceana Boulevard:

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) fine
sandy loam; weak fine granular structure; very
friable; few fine and common very fine roots;
moderately acid; abrupt smooth boundary.

B21t—9 to 19 inches; light yellowish brown (2.5Y 6/4)
sandy loam; common medium distinct brownish
yellow (10YR 6/8) mottles, few fine faint light
brownish gray (10YR 6/2) mottles, and few fine
prominent yellowish red (5YR 5/8) mottles; weak
medium subangular blocky structure; friable, slightly
sticky, slightly plastic; common very fine roots; few
sand grains coated and bridged with clay; very
strongly acid; clear smooth boundary.

B22t—19 to 29 inches; mottied light yellowish brown
(2.5Y 6/4), light gray (10YR 7/1), strong brown
(7.5YR 5/8), and red (2.5YR 4/8) sandy loam; weak
fine and medium subangular blocky structure; friable,
slightly sticky, slightly plastic; few very fine roots;
few sand grains coated and many bridged with clay;
very strongly acid; clear smooth boundary.

B3tg—29 to 38 inches; light gray (10YR 7/1) sandy
loam; many medium distinct light yellowish brown
(2.5Y 6/4) mottles and common fine and medium
prominent yellowish brown (10YR 5/8) mottles;
weak medium subangular blocky structure; friable,
nonsticky, nonplastic; few very fine roots; few sand
grains coated and bridged with clay; very strongly
acid; clear smooth boundary.

Cg—38 to 60 inches; light gray (10YR 7/1) sandy loam;
many medium and coarse strong brown (7.5YR 5/8)
mottles and few fine prominent red (2.5YR 4/8)
mottles; massive; friable, nonsticky, nonplastic; very
strongly acid.

The solum thickness ranges from 25 to 50 inches. The
soil in unlimed areas is very strongly acid or strongly
acid. Silt content ranges from 20 to 50 percent in the
textural control section.

The Ap horizon has hue of 10YR or 2.5Y, value of 3
through 5, and chroma of 2 through 4. It is fine sandy
loam, sandy loam, or loam.

Some pedons have a B1 horizon that has hue, value,
and chroma similar to those of the upper part of the B2t
horizon. The B1 horizon is sandy loam, fine sandy loam,
or loam.

The upper part of the B2t horizon has hue of 10YR or
2.5Y, value of 4 through 6, and chroma of 3 through 8. It
is mottled. The lower part of the B2t horizon has hue of
10YR through 5Y or is neutral, has value of 4 through 6,
and has chroma of 0 through 8. It is mottled with high
and low chromas. Some pedons have subhorizons that
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are mottled and do not have a dominant matrix color.
The B2t horizon mainly is fine sandy loam, sandy loam,
or loam. Some pedons have a thin subhorizon of sandy
clay loam.

The B3 horizon has hue, value, and chroma similar to
those of the lower part of the B2t horizon. The B3
horizon is loamy fine sand, sandy loam, or fine sandy
loam. Some pedons do not have a B3 horizon.

The C horizon has hue of 10YR or 2.5Y or is neutral,
has value of 4 through 7, and has chroma of 0 through
8. The C horizon is sand, loamy sand, or sandy loam.

Duckston series

The soils of the Duckston series are deep and poorly
drained. They formed in sandy marine sediments. The
Duckston soils are on coastal areas on the lower part of
the Coastal Plain. Slopes range from 0 to 2 percent.

Duckston soils commonly are near Backbay, Corolla,
and Newhan soils. The Duckston soils do not have a
histic epipedon as do the Backbay soils, and they have
more gray in the substratum than the Corolla or Newhan
soils.

Typical pedon of Duckston fine sand, about 4 miles
north of the North Carolina-Virginia state line and 2,500
feet west of the Atlantic Ocean:

A1—0 to 4 inches; dark grayish brown (10YR 4/2) fine
sand; single grain; loose; common fine and medium
roots; few clean sand grains; extremely acid; clear
smooth boundary.

C1g—4 to 15 inches; grayish brown (10YR 5/2) sand;
single grain; loose; few fine roots; few black and
strong brown fine mineral grains; extremely acid;
gradual wavy boundary.

C2g—15 to 60 inches; gray (10YR 6/1) sand; single
grain; loose; few black and strong brown fine
mineral grains; extremely acid.

The thickness of the sandy horizons is more than 72
inches. The soil ranges from extremely acid through
neutral. The soil has few or common mineral grains that
are black, pink, strong brown, or white. Some pedons
have a buried A horizon that has hue of 10YR, value of
3 or 4, and chroma of 1 or 2. It is sand or fine sand.

The A horizon has hue of 10YR, value of 3 or 4, and
chroma of 1 or 2. It is sand or fine sand.

The Cg horizon has hue of 10YR, value of 5 or 6, and
chroma of 1 or 2. It is sand or fine sand.

Fripp series

The soils of the Fripp series are deep and excessively
drained. They formed in sandy marine and eolian
sediments. The Fripp soils are on coastal dunes on the
lower part of the Coastal Piain. Slopes range from 2 to
30 percent. '
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Fripp soils commonly are near Lakehurst Variant,
Newhan, and Parnlico soils. Fripp soils do not have gray
and reddish mottles.in the substratum as do the
Lakehurst Variant soils, and they have a brown cambic
horizon which Newhan soils do not have. The Fripp soils
are not subject to ponding and do not have an organic
layer as do the:Pamlico soils. '

Typical pedon of Fripp sand, 2 to 30 percent slopes
about 400 feet west of the west end of 69th Street, in
Seashore State Park:

A1—0 to 5 inches; dark grayish brown (10YR 4/2) sand;
single grain; loose; common very fine to coarse
roots; many clear sand grains and few pink and red
sand grains; extremely acid; clear smooth boundary.

A2—5 to 12 inches; light brownish gray (10YR 6/2) fine
sand; single grain; loose; common very fine roots,
few fine roots, and common medium roots; few pink,
green, opaque, and red sand grains; extremely acid;
clear smooth boundary.

Bir&C—12 to 20 inches; mottled brown (7.5YR 4/4) (Bir)
and yellowush brown (10YR 5/6) (C) fine sand;
single grain; loose; dark brown discontinuous
pockets; (7.5YR 4/4) mainly in upper 4 inches; few
very fine roots and fine and common medium roots;
few clear, common opaque, few pink and common
iron stained sand grains; extremely acid; gradual
wavy boundary.

C1—20 to 29 inches; brownish yellow (10YR 6/6) fine
sand; single grain; loose; few very fine roots and
fine and common medium roots; common clear and
few opaque, green, and pink sand grains; extremely
acid; gradual wavy boundary.

C2—29 to 60 inches; very pale brown (10YR 7/3) fine
sand; single grain; loose; few very fine and fine
roots; many. clear, common opaque, and few pink
and green sand grains; very strongly acid.

The thickness of the sandy horizons is more than 80
inches. The soil is extremely acid or very strongly acid.
The combined silt and clay content is less than 5
percent.

The A1 horizon has hue of 10YR, value of 3 through
5, and chroma of 1 or 2. The A2 horizon has hue of
10YR, value of.6 or 7, and chroma of 2. The A horizon is
sand or fine sand.

The Bir part of the Bir&C horizon has hue of 7.5YR,
value of 4 or 5, and chroma of 3 through 6. Insome
pedons the Bir horizon or a Bhir horizon is continuous
enough to be a separate horizon. The C part of the
Bir&C horizon and the upper part of the C horizon have
hue of 10YR, value of 5 or 6, and chroma of 6 or 8. The
lower part of the C horizon has hue of 10YR, value of 6
or 7, and chroma of 3 or 4. The Bir&C and C horizons
are sand or fine sand.

The Fripp soils in this survey area are a taxadjunct
because they have a weak spodic horizon at a depth of
12 to 20 inches, which is not defined in the range for. the
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series. This difference does not significantly affect the
use and management of the soils.

Hyde series

The soils of the Hyde series are deep and very poorly
drained. They formed in loamy marine and fluvial
sediments. Hyde soils are on the lower part of the
Coastal Plain on inland flats and in slight depressions.
Slopes range from 0 to 1 percent.

Hyde soils commonly are near Acredale and Tomotley
soils. The Hyde soils have an umbric epipedon, but the
Acredale and Tomotley soils do not.

Typlcal pedon of Hyde silt loam, about 4,500-feet
southwest of the intersection of Oceana Boulevard and
Bells Road, and 4,300 feet northwest of the intersection
of Oceana Boulevard and Harper Road:

Ap—O0 to 8 inches; very dark grayish brown (2.5Y 3/2)
silt loam; weak fine granular structure; friable,
slightly sticky, slightly plastic; many very fine and
fine roots; many fine and medium- pores; extremely
acid; clear smooth boundary.

A12—8 to 16 inches; very dark grayish brown (2.5Y 3/2)
silt loam; weak fine subangular blocky structure;
friable, slightly sticky, slightly plastic; common very
fine and fine roots; common fine and medium pores;
extremely acid; abrupt smooth boundary.

B21tg—16 to 28 inches; dark grayish brown (2.5Y 4/2)
silty clay loam; weak medium subangular blocky
structure; friable, sticky, plastic; few very fine and
fine roots; many fine and medium pores; thin patchy
clay films on faces of peds; extremely acid; clear
smooth boundary.

B22tg<:28 to 37 inches; grayish brown (10YR 5/2) silty
clay loam; common medium distinct olive yellow
(2.5Y 6/6) mottles and few medium distinct
yellowish brown (10YR 5/6) mottles; moderate fine
and medium subangular biocky structure; firm,
sticky, plastic; few very fine and fine roots; many

- fine and medium pores; thin patchy clay films and
silt ‘coatings on faces of peds; extremely acid; clear
smooth boundary.

B23tg—37 to 45 inches; dark grayish brown (2.5Y-4/2)
silty clay; many medium distinct olive yellow (2.5Y
6/6) and yellowish brown (10YR 5/6) mottles;
moderate fine and medium subangular blocky
structure; firm, sticky, plastic; few very fine roots;
common very fine and fine pores; thin patchy clay
films and silt coatings on faces of peds; extremely
acid; gradual smooth boundary.

B24tg—45 to 53 inches; mottled light olive gray (5Y
6/2), olive yellow (2.5Y 6/8), and strong brown
(7.5YR 5/8) silty clay loam; weak fine and medium
subangular blocky structure; firm, sticky, plastic; few:
very fine roots; many very fine and fine pores; thin
patchy clay films and silt coatings on faces of peds;
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few medium flakes of mica; very strongly acid; clear
smooth boundary.

B3tg—53 to 58 inches; light olive gray (5Y 6/2) loam;
common medium distinct brownish yellow (10YR
6/6) mottles, few medium prominent strong brown
(7.5YR 5/8) mottles, and few medium distinct olive
yellow (2.5Y 6/8) mottles; weak medium subangular
blocky structure; friable, slightly sticky, slightly
plastic; few very fine and fine roots; common very
fine and fine pores; thin patchy clay films and silt
coatings on faces of peds; few medium flakes of
mica; very strongly acid; abrupt smooth boundary.

lICg—58 to 72 inches; light gray (10YR 7/2) fine sand;
single grain; loose; fluid sands in water table; very
strongly acid.

The solum thickness ranges from 40 to 70 inches. The
soil in unlimed areas ranges from extremely acid through
strongly-acid. Some pedons have few or common flakes
of mica in the lower part of the B horizon and in the C
horizon. Organic matter content of the A horizon ranges
from 4 to 15 percent.

The A horizon has hue of 10YR or 2.5Y, value of 2 or
3, and chroma of 1 or 2. It is silt loam, loam, or their
mucky analogs.

The upper part of the B2tg horizon has hue of 10YR
through 5Y, value of 4 through 6, and chroma of 1 or 2.
The lower part of the B2tg horizon has hue of 10YR
through 5GY, value of 4 through 6, and chroma of 1 or 2
and is mottled in shades of brownor red. The B2tg
horizon is silt loam or silty clay loam in the upper part
and ranges from silt loam to silty clay in the lower part.

The B3tg horizon has hue, value, and chroma similar
to those of the B2tg horizon. The B3tg horizon ranges
from loam to silty clay.

The IIC horizon has hue of 10YR through 5Y, value of
5 through 7, and chroma of 1 or 2. It mainly is sand, fine
sand, loamy sand, or sandy loam. Some pedons have
thin strata of finer textured material.

The Hyde soils in this survey area are a taxadjunct

because they have a higher base status in the lower part:

of the argillic horizon than is defined in the range for the
series. This difference does not significantly affect the
use and management of the soils. :

Lakehurst Variant

The soils of the Lakehurst Variant are deep and
moderately well drained. They formed in sandy marine
and eolian sediments. The Lakehurst Variant soils are on
coastal dunes on the lower part of the Coastal Plain.
Slopes range from 0 to 4 percent.

Lakehurst Variant soils commonly are near Fripp,
Newhan, and Pamilico soils. The Lakehurst Variant soils
have gray and reddish mottles in the substratum; neither
the Fripp nor the Newhan soils have mottles. The
Pamlico soils are subject to ponding and have an
organic layer.
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Typical pedon of Lakehurst Variant sand, about 5,700
feet southeast of the intersection of Shore Drive and
Atlantic Avenue, 1,500 feet south of Shore Drive, in
Seashore State Park:

A1—0 to 4 inches; dark grayish brown (10YR 4/2) sand:;
single grain; loose; common fine and medium roots;
many clear and few pink-sand grains; common
organic stained sand grains; extremely acid; clear
smooth boundary. S '

A2—4 to 24 inches; light brownish gray (10YR 6/2)
sand; single grain; loose; few fine and common
medium and coarse roots; many clear and few pink
and light brown sand grains; extremely acid; clear
wavy boundary.

Bhir—24 to 32 inches; dark reddish brown (5YR 3/3)
sand; single grain; loose; few fine and mediumn roots;
common opaque few clear and pink, and many iron
stained sand grains; extremely acid; gradual wavy
boundary.

C1—32 to 45 inches; yellowish brown (10YR 5/6) sand;
few medium distinct light gray (10YR 7/2) mottles;
single grain; loose; few fine roots; few medium distinct

-dark reddish brown (5YR 3/2) weakly cemented
brittle concretions 2 to 10 millimeters in diameter; few
light brown and opaque, and common clear sand
grains; very strongly acid; clear wavy boundary.

C2—45 to 53 inches; mottled yellowish brown (10YR
5/6) and dark reddish brown (5YR 3/3) sand: single
grain; loose; darker material is stratified, pocketed,
and weakly cemented; few light brown and common
clear and iron stained sand grains; very strongly
acid; gradual wavy boundary. , ‘

C3—53 to 72 inches; mottled yellowish brown (10YR
5/4) and yellowish red (5YR 5/8) sand; single grain;
loose; few light brown and common clear and iron
stained sand grains; very strongly acid.

The thickness of the sandy horizons is. more than 80
inches. The soil is extremely acid or very strongly acid.
The combined silt and clay content is less than 5
percent.

The A1 horizon has hue of 10YR, value of 3 through

-5, and chroma of 1 or 2. The A2 horizon has hue of

10YR, value of 6 or 7, and chroma of 1 or 2. The A

“horizon is sand or fine sand.

The Bhir horizon has hue of 5YR through 10YR, value
of 3 through 5, and chroma of 3 through 5. It is sand or
fine sand.

The upper part of the C horizon has hue of 5YR
through 10YR, value of 5 or 6, and chroma of 6 or 8.
Some pedons have concretions. The lower part of the C
horizon has hue of 5YR through 10YR, value of 3

.through 7, and chroma of 2 through 8. The lower part of

the C horizon commonly has high- or low-chroma
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mottles and weakly cemented concretions. The C
horizon is sand or fine sand.

Munden series

The soils of the Munden series are deep and
moderately well drained. They formed in loamy fluvial
and marine sediments. The Munden soils are on inland
ridges on the lower part of the Coastal Plain. Slopes
range from O to 2 percent.

Munden soils commonly are near Bojac, Dragston, and
Nimmo soils. The Munden soils have less gray in the
argillic horizon than the Dragston or Nimmo soils. The
Munden soils have brown and gray mottles in the argillic
horizon, whereas the Bojac soils do not have mottles in
the argillic horizon.

Typical pedon of Munden fine sandy loam, about 1-
1/4 miles southwest of Princess Anne and 4-1/4 miles
southeast of Stumpy Lake, 136 feet due south of North
Landing Road and 100 feet southeast of a small
cemetery:

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) fine
sandy loam; weak fine granular structure; very
friable; common fine roots; slightly acid; abrupt
smooth boundary.

B21t—8 to 15 inches; yellowish brown (10YR 5/6) sandy
loam; weak medium subangular blocky structure;
friable, slightly sticky, slightly plastic; few fine roots;
few thin discontinuous clay films on faces of peds;
many sand grains coated and bridged with clay;
strongly acid; clear smooth boundary.

B22t—15 to 25 inches; yellowish brown (10YR 5/6)
loam; common medium faint light brown (7.5YR 6/4)
mottles; moderate medium subangular blocky
structure; friable, slightly sticky, slightly plastic; few
fine roots; common thin discontinuous clay films on
faces of peds; many sand grains coated and bridged
with clay; very strongly acid; clear smooth boundary.

B23t—25 to 32 inches; brown (10YR 5/3) and yellowish
brown (10YR 5/8) sandy loam; common fine distinct
light brownish gray (10YR 6/2) mottles; weak
medium subangular blocky structure; friable, slightly
sticky, slightly plastic; few fine roots; few thin
discontinuous clay films on faces of peds; many
sand grains coated and bridged with clay; few small
pockets of sand up to 1-1/2 inches in diameter; very
strongly acid; clear smooth boundary.

C—32 to 62 inches; mottled yellowish brown (10YR 5/8),
light brownish gray (10YR 6/2), and yellowish red
(5YR 5/6) sand; single grain; loose; many stained
sand grains; strongly acid.

The solum thickness ranges from 25 to 45 inches. The
soil in unlimed areas ranges from very strongly acid
through moderately acid. Silt content ranges from 20 to
40 percent in the textural control section.
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The Ap or A1 horizon has hue of 10YR or 2.5Y, value
of 3 through 5, and chroma of 1 through 4. Some
pedons have an A1 horizon that has hue of 10YR or
2.5Y, value of 4 through 7, and chroma of 2 through 4.
The A horizon is sandy loam, fine sandy loam, or loam.

Some pedons have a B1 horizon that has hue of 10YR
or 2.5Y, value of 5 or 6, and chroma of 3 through 6. it is
sandy loam, fine sandy loam, or loam.

The B2t horizon has hue of 7.5YR through 2.5Y, value
of 3 through 6, and chroma of 4 through 8. It mainly is
sandy loam, fine sandy loam, or loam. Some pedons
have a thin subhorizon of sandy clay loam.

Some pedons have a B3 horizon that has hue, value,
and chroma similar to those of the B2t horizon, or it is
mottled with high and low chromas without a dominant
matrix color. It is sandy loam, fine sandy loam, or loamy
sand.

The C horizon has hue of 7.5YR through 2.5Y, value
of 5 through 7, and chroma of 2 through 8. It is sand,
fine sand, loamy sand, or loamy fine sand.

Nawney series

The soils of the Nawney series are deep and very
poorly drained. They formed in loamy fluvial sediments.
The Nawney soils are in inland drainageways and on
flood plains on the iower part of the Coastal Plain.
Slopes range from 0 to 2 percent.

Nawney soils commonly are near Acredale, Backbay,
Dorovan, Nimmo, Pocaty, Rappahannock, and Tomotley
soils. The Nawney soils are flooded frequently; the
Acredale, Nimmo, and Tomotley soils usually are not
flooded. The Backbay soils have an organic surface
layer and support marsh vegetation, and the Pocaty and
Dorovan soils are deep organic soils. The Nawney soils
are flooded with freshwater and are wooded; the
Rappahannock soils are flooded daily with saline water
and support only marsh vegetation.

Typical pedon of Nawney silt loam, about 3,200 feet
south of the junction of Princess Anne Road and Holland
Road and about 4,500 feet southwest of the junction of
Princess Anne Road and Seaboard Road:

02—4 inches to 0; partially decomposed roots, leaves,
and twigs and highly decomposed very dark grayish
brown (10YR 3/2) organic material; many very fine
and medium roots; very strongly acid; abrupt wavy
boundary.

A1—0 to 5 inches; dark gray (10YR 4/1) silt loam; few
fine prominent yellowish brown (10YR 5/8) mottles;
weak fine granular structure; very friable; slightly
sticky, slightly plastic; many fine and medium roots;
strongly acid; clear wavy boundary.

C1g—>5 to 43 inches; gray (10YR 6/1) loam; massive;
friable; slightly sticky, slightly plastic; common fine
and medium roots; strongly acid; gradual wavy
boundary.
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C2g—43 to 60 inches; gray (10YR 6/1) stratified sand,
loamy sand, and sandy loam; massive; slightly
sticky, slightly plastic; strongly acid.

The loamy horizons extend to a depth of 40 to 60
inches. The soil ranges from extremely acid through
strongly acid above a depth of 40 inches and from
extremely acid through slightly acid below 40 inches.
Some pedons have one or more buried A horizons.

The A horizon has hue of 7.5YR through 5Y or is
neutral, has value of 2 through 5, and has chroma of 0
through 2. Some pedons have high-chroma mottles. The
A horizon commonly is fine sandy loam, sandy loam,
loam, or silt loam but ranges to loamy sand, sandy clay
loam, clay loam, and silty clay loam.

The C horizon has hue of 10YR through 5GY or is
neutral, has value of 4 through 7, and has chroma of 0
through 2. Some pedons have high-chroma mottles, and
some pedons are highly variegated with high- and low-
chroma mottles. The C horizon above a depth of 40
inches commonly is sandy loam, fine sandy loam, loam,
sandy clay loam, clay loam, or silty clay loam. Pockets or
strata of coarser or finer textured material are in some
pedons. Below 40 inches the C horizon commonly is
highly stratified and ranges from sand to clay.

Newhan series

The soils of the Newhan series are deep and
excessively drained. They formed in sandy marine and
eolian sediments. The Newhan soils are on coastal
dunes on the lower part of the Coastal Plain. Slopes
range from 2 to 30 percent.

Newhan soils commonly are near Corolla, Duckston,
Lakehurst Variant, and Fripp soils. The Newhan soils do
not have mottles or gray in the substratum as do the
Corolla, Lakehurst Variant, and Duckston soils. The
Newhan soils do not have a brown cambic horizon as do
the Fripp soils.

Typical pedon of Newhan fine sand, 2 to 30 percent
slopes, about 2.3 miles north of the North Carolina-
Virginia state line, 300 feet west of the Atlantic Ocean:

A1—0 to 3 inches; grayish brown (10YR 5/2) fine sand;
single grain; loose; common very fine and fine roots;
common sand grains stained with organic material;
few pink and red sand grains; extremely acid; clear
smooth boundary.

C—3 to 72 inches; very pale brown (10YR 7/3) fine
sand; single grain; loose; common opaque, pink,
white, and strong brown sand grains; extremely acid.

The sandy material extends to a depth of more than

72 inches. The soil ranges from extremely acid through

neutral. The combined content of silt and clay is less

than 5 percent.

The A horizon has hue of 10YR, value of 5 or 6, and
chroma of 1 or 2. It is sand or fine sand. Some pedons
do not have an A horizon.

61

The C horizon has hue of 10YR, value of 6 or 7, and
chroma of 1 through 4. It is sand or fine sand.

Nimmo series

The soils of the Nimmo series are deep and poorly
drained. They :ormed in loamy fluvial and marine
sediments overlying sandy sediments. The Nimmo soils
are on inland flats on the lower part of the Coastal Plain.
Slopes range from 0 to 2 percent.

Nimmo soils commonly are near Acredale, Backbay,
Dragston, Munden, Nawney, Tomotley, and Portsmouth
soils. The Nimmo soils have less silt and clay in the
argillic horizon than the Acredale soils, have more gray
in the argillic horizon than the Dragston or Munden soils,
and have less clay in the argillic horizon than the
Tomotley soils. The Nimmo soils are not subject to
flooding as are the Nawney and Backbay soils, and they
do not have an umbric epipedon as do the Portsmouth
soils.

Typical pedon of Nimmo loam, 4.5 miles south of
Pungo, about 0.85 mile southeast of the junction of
Vaughan Road and Princess Anne Road, and 0.8 mile
northeast of the junction of Mill Landing Road and
Princess Anne Road:

Ap—O0 to 7 inches; dark gray (10YR 4/1) loam; weak fine
granular structure; friable, nonsticky, slightly plastic;
many fine roots; common clean sand grains;
strongly acid; abrupt smooth boundary.

B21tg—7 to 14 inches; light gray (10YR 6/1) fine sandy
loam; commaon medium prominent yellowish brown
(10YR 5/6) mottles; weak fine subangular blocky
structure; friable, slightly sticky, slightly plastic; many
fine and few medium and coarse roots; many sand
grains coated and bridged with clay; strongly acid;
clear smooth boundary. A

B22tg—14 to 25 inches; gray (10YR 5/1) loam; many
medium prominent yellowish brown (10YR 5/6)
mottles; moderate medium subangular blocky
structure; friable, slightly sticky, slightly plastic;
common fine medium and coarse roots; many sand
grains coated and bridged with clay; few thin
discontinuous clay films on faces of peds; very
strongly acid; clear smooth boundary.

B23tg—25 to 33 inches; gray (10YR 5/1) fine sandy
loam; many medium prominent yellowish brown
(10YR 5/6) mottles; weak fine subangular blocky
structure; friable, slightly sticky, slightly plastic;
common fine and medium roots; many sand grains
coated and bridged with clay; few thin discontinuous
clay films on faces of peds; very strongly acid; clear
smooth boundary.

IICg—33 to 60 inches; light gray (10YR 7/1) fine sand;
single grain; loose; common very fine black mineral
grains; few medium yellowish brown (10YR 5/4)
sand grains; few coarse sand grains; strongly acid.
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The solum thickness ranges from 25 to 45 inches. The
soil in unlimed areas ranges from extremely acid through
strongly acid. Silt content ranges from 20 to 50 percent
in the textural control section.

The A1 or Ap horizon has hue of 10YR through 5Y,
value of 3 through 5, and chroma of 1 or 2. Where value
is 3, the A horizon is less than 6 inches thick. The A
horizon is sandy loam, fine sandy loam, or loam.

The Btg horizon has hue of 10YR through 5Y, value of
4 through 7, and chroma of 1 or 2. It commonly is loam,
fine sandy loam, or sandy loam. Some pedons have thin
layers of silt loam or sandy clay loam.

The HC horizon has hue of 7.5YR through 5Y or is
neutral, has value of 3 through 8, and has chroma of 0
through 8. 1t is sand, loamy sand, or fine sand.

Pamlico series

The soils of the Pamlico series are deep and very
poorly drained. They formed in partially decomposed
organic matter over sandy marine sediments. The
Pamlico soils are in depressions between coastal dunes
on the lower part of the Coastal Plain. Slopes range from
0 to 2 percent.

‘Pamlico soils commonly are near Fripp, Lakehurst
Variant, and Rappahannock soils. The Pamlico soils
have water on the surface and have an organic layer;
the Fripp and Lakehurst Variant soils do not. The
Pamlico soils are wooded and are ponded with
freshwater; the Rappahannock soils are flooded daily
with saltwater and support only marsh vegetation.

Typical pedon of Pamlico mucky peat, ponded, about
6,400 feet south-southeast of the junction of Igloo Road
and Shore Drive, in the central part of Seashore State
Park:

Oe—0 to 6 inches; very dark brown (10YR 2/2) mucky
peat (hemic material) consisting of partially
decomposed roots, leaves, twigs, and moss; about
40 percent rubbed fiber; friable; extremely acid;
gradual wavy boundary.

Oa—6 to 30 inches; very dark brown (10YR 2/2) muck
(sapric material); about 4 percent rubbed fiber;
massive; friable; dark yellowish brown (10YR 3/4)
sodium pyrophosphate extract; extremely acid;
gradual wavy boundary.

IC—30 to 60 inches; dark grayish brown (10YR 4/2)
sand; single grain; loose, nonsticky, nonplastic; very
strongly acid.

The thickness of the organic material ranges from 16
to 40 inches. The soil is extremely acid in the organic
layers and ranges from extremely acid through strongly
acid in the mineral layer.

The Oe horizon has hue of 7.5YR or 10YR, value of 2
or 3, and chroma of 2 or 3. Rubbed fiber content ranges
from 20 to 50 percent.

Soil Survey

The Oa horizon has hue of 7.5YR or 10YR, value of 2
or 3, and chroma of 2 or 3. Rubbed fiber content is less
than 17 percent. Sodium pyrophosphate color test
results typically are 10YR 3/4, 4/4, 6/4, or 5/4.

The IIC horizon has hue of 10YR, value of 3 through
5, and chroma of 2. It is sand or loamy sand.

Pocaty series

The soils of the Pocaty series are deep and very
poorly drained. They formed in partially decomposed
plant remains and are in the lower part of the Coastal
Plain. Slopes range from 0 to 1 percent.

Pocaty soils commonly are near Dorovan and Nawney
soils. The Pocaty soils have a high content of sulfur,
which is not characteristic of the Dorovan or Nawney
sils. The Pocaty soils support marsh vegetation, whereas
the Dorovan and Nawney soils are wooded.

Typical pedon of Pocaty peat, about 4,800 feet east of
the intersection of Indian Creek Road and Blackwater
Road, 900 feet north of Milldam Creek:

Oi—0 to 12 inches; very dark brown (10YR 2/2) peat
(fibric material) comprised of partially decomposed
leaves, stems, and roots; about 75 percent fiber
rubbed; massive; many fine and medium roots; weak
sulfide odor; strongly acid; gradual smooth
boundary.

Oe—12 to 20 inches; very dark brown (10YR 2/2) mucky
peat (hemic material); about 35 percent fiber rubbed;
massive; many fine and medium roots; moderate
sulfide odor; moderately acid; clear smooth
boundary.

Oa1—20 to 41 inches; black (10YR 2/1) muck (sapric
material); about 15 percent fiber rubbed; massive;
common fine and medium roots; flows easily
between fingers when squeezed; moderate sulfide
odor; slightly acid; clear smooth boundary.

Oa2—41 to 48 inches; black (10YR 2/1) muck (sapric
material); less than 5 percent fiber rubbed; massive;
few fine and medium roots; flows easily between
fingers when squeezed; moderate sulfide odor;
slightly acid; clear smooth boundary.

0a3—48 to 60 inches; dark gray (10YR 4/1) muck
(sapric material); less than 5 percent fiber rubbed;
massive; flows easily between fingers when
squeezed; moderate sulfide odor; slightly acid; clear
smooth boundary.

IICg—60 to 80 inches; dark gray (10YR 4/1) silt loam;
massive; slightly sticky, nonplastic; flows easily
between fingers when squeezed; slightly acid.

The thickness of the organic layers is more than 51
inches. The soil ranges from very strongly acid through
neutral in its natural state. The sulfur content ranges
from 0.75 percent to about 4 percent in individual layers
within a depth of 40 inches. The organic materials are
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mainly from herbaceous plants. Mineral strata less than
12 inches thick are in the control section of some
pedons.

The surface tier has hue of 7.5YR through 5Y, value of
2 through 4, and chroma of 1 through 3. It commonly is
mucky peat (hemic) or peat (fibric) but ranges to muck
(sapric) in some pedons.

The subsurface tier and the bottom tier have hue of
7.5YR through 5Y or are neutral, have value of 2 through
4, and have chroma of 0 through 4. They dominantly are
muck (sapric) but are mucky peat (hemic material) in the
upper part of most pedons.

The 1ICg horizon has hue of 7.5YR through 5Y or is
neutral, has value of 2 through 6, and has chroma of 0
through 4. It commonly is loamy but ranges from sandy
to clayey.

Portsmouth series

The soils of the Portsmouth series are deep and very
poorly drained. They formed in loamy marine and fluvial
sediments overlying sandy sediments. The Portsmouth
soils are in inland depressions and on flats on the lower
part of the Coastal Plain. Slopes range from 0 to 2
percent.

Portsmouth soils commonly are near Acredale,
Nimmo, and Tomotley soils. The Portsmouth soils have
an umbric epipedon; the Acredale, Nimmo, and Tomotley
soils have an ochric epipedon.

Typical pedon of Portsmouth loam, about 3,650 feet
southeast of the junction of Gum Bridge and Charity
Neck Roads, 4,000 feet northeast of the junction of
Charity Neck and Nawney Creek Roads:

A1—0 to 13 inches; very dark gray (10YR 3/1) loam;
weak fine subangular blocky structure; friable,
slightly sticky, slightly plastic; common very fine and
fine roots; many fine pores; extremely acid; clear
smooth boundary.

B21tg—13 to 21 inches; dark grayish brown (10YR 4/2)
silt loam; weak fine subangular blocky structure;
friable, slightly sticky, slightly plastic; common very
fine and few fine roots; few fine pores; few sand’
grains coated and bridged with clay; extremely acid;
clear wavy boundary.

B22tg—21 to 25 inches; grayish brown (2.5Y 5/2) silt
loam; few medium faint light yellowish brown (10YR
6/4) mottles; weak fine subangular blocky structure;
friable, slightly sticky, slightly plastic; few fine roots;
few fine and common very fine pores; thin patchy
clay films on faces of peds; extremely acid; clear
smooth boundary.

11B23tg—25 to 32 inches; dark brown (10YR 4/2) sandy
loam; weak fine and medium subangular blocky
structure; friable, slightly sticky, slightly plastic; few
fine roots; common very fine and fine pores; thin
patchy clay films on faces of peds; extremely acid;
clear smooth boundary.
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l1B3tg—32 to 36 inches; grayish brown (10YR 5/2)
sandy loam; many coarse distinct brownish yellow
(10YR 6/6) mottles and few fine prominent red
(2.5YR 4/8) mottles; moderate medium subangular
blocky structure; firm, slightly sticky, plastic; few fine
roots; common very fine and fine pores; few sand
grains coated and bridged with clay; thin layer of
silty clay loam in lower part; extremely acid; clear
smooth boundary.

IIC1—36 to 42 inches; mottled olive yellow (2.5Y 6/6),
grayish brown (2.5Y 5/2), and light gray (10YR 7/2)
sand; single grain; loose; extremely acid; abrupt
smooth boundary.

lIC2—42 to 60 inches; stratified light gray (10YR 7/1),
yellowish brown (10YR 5/8), and gray (N 6/0)
stratified loamy sand and sandy loam; sandy loam is
massive, friable, and slightly plastic; loamy sand is
single grain, loose, nonsticky, and nonplastic;
extremely acid.

The solum thickness ranges from 25 to 40 inches. The
soil in unlimed areas ranges from extremely acid through
strongly acid.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is loam or fine sandy loam.

Some pedons have a B1tg horizon that has hue of
10YR or 2.5Y, value of 4 through 6, and chroma of 1 or
2. 1t is sandy loam, fine sandy loam, loam, or silt loam.

The B2tg horizon has hue of 10YR or 2.5Y, value of 4
through 7, and chroma of 1 or 2. Some pedons have
high-chroma mottles throughout. The B2tg horizon
mainly is loam, silt loam, or sandy loam. Some pedons
have a thin subhorizon that is sandy clay loam or silty
clay loam.

The B3tg horizon has hue, value, and chroma similar
to those of the B2tg horizon. The B3tg horizon is sandy
loam or loamy sand. Some pedons do not have a B3tg
horizon.

The HIC horizon has hue of 10YR through 2.5Y or is
neutral, has value of 5 through 7, and has chroma of 0
through 2. in some pedons it is mottled or variegated in
bright colors. it mainly is sand or loamy sand. Some
pedons have strata of finer textured material.

Psamments

Psamments in this survey area consist mostly of well
drained and moderately well drained, sandy material that
has been disturbed during excavation, grading, or filling.
The soil from the excavated areas has been used as
foundation material for roads, buildings, or similar uses.
Many of the fill areas consist of stockpiled material from
dredging operations. Some fill areas contain nonsoil
materials such as stumps and old building materials.
Many other areas of Psamments consist of dune land
that has been altered and landscaped for use as military
bases or for urban development. Siopes range from
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nearly level to steep; some areas are complex or
undulating.

Psamments commonly are near undisturbed Corolla,
Duckston, Fripp, and Newhan soils.

A typical pedon is not given for Psamments because
of their variability. The depth of the fill areas ranges from
20 inches to at least 30 feet. The soil material has hue
of 7.5YR or 10YR, value of 4 through 8, and chroma of 1
through 4. It is sand, fine sand, or loamy sand. Reaction
ranges from extremely acid to moderately acid.

Rappahannock series

The soils of the Rappahannock series are deep and
very poorly drained. They formed from partially
decomposed organic materials and strata of loamy
marine and fluvial sediments. The Rappahannock soils
are in tidal marshes on the lower part of the Coastal
Plain. Siopes are less than 1 percent.

Rappahannock soils commonly are near Nawney and
Pamlico soils. Rappahannock soils are flooded daily with
saline water and support marsh vegetation; the Nawney
and Pamlico soils are not flooded and are wooded.

Typical pedon of Rappahannock mucky peat, strongly
saline, about 3,600 feet east of the junction of Kings
Grant Road and Winchester Lane, 4,000 feet north-
northeast of the junction of Virginia Beach Boulevard
and North Lynnhaven Road:

Oe—0 to 11 inches; very dark grayish brown (10YR 3/2)
mucky peat (hemic material); about 44 percent fiber
rubbed; massive; nonsticky; many fine and medium
roots; strong sulfur odor; moderately alkaline; clear
smooth boundary.

Oal—11 to 37 inches; very dark grayish brown (10YR
3/2) muck (sapric material); about 10 percent fiber
rubbed; massive; nonsticky; common fine and
medium roots; flows easily between fingers when
squeezed; strong sulfur odor; moderately alkaline;
abrupt smooth boundary.

IIC—37 to 51 inches; dark greenish gray (5GY 4/1) silt
loam; massive; slightly sticky, nonplastic; flows
easily between fingers when squeezed; moderately
alkaline; abrupt smooth boundary.

10a2—51 to 80 inches; black (10YR 2/1) muck (sapric
material); about 12 percent fiber rubbed; massive;
flows easily between fingers when squeezed; strong
sulfur odor; moderately alkaline.

Sulfur content is more than 0.75 percent in one or
more horizons within 40 inches of the surface. The
organic layers of the control section are dominantly
sapric material; hemic material is in the surface tier of
most pedons. Mineral strata at least 12 inches thick are
within 51 inches of the surface. Reaction ranges from
neutral to moderately alkaline throughout the profile.
After drying, reaction ranges from very strongly acid to
moderately acid.

Soil Survey

The organic material in all tiers has hue of 10YR
through 5Y or is neutral, has value of 2 or 3, and has
chroma of 0 through 2. It is muck (sapric material) or
mucky peat (hemic material).

The mineral strata have hue of 10YR through 5GY,
value of 3 through 5, and chroma of 1 or 2. They are silt
loam, silty clay loam, loamy sand, or sandy loam.

Rappahannock soils in this survey area are a
taxadjunct because they are inundated daily by water
which contains more salt than defined in the range for
the series. This does not significantly affect the use and
management of the soils.

Rumford series

The soils of the Rumford series are deep and well
drained. They formed in sandy fluvial and marine
sediments. The Rumford soils are on side slopes on
inland areas on the lower part of the Coastal Plain.
Slopes range from 6 to 35 percent.

Rumford soils commonly are near State, Tetotum, and
Yeopim soils. Rumford soils have less clay in the argillic
horizon and are steeper than any of those soils.

Typical pedon of Rumford fine sandy loam, 6 to 35
percent slopes, 2,700 feet northeast of the intersection
of First Colonial Road and Old Donation Parkway, and
6,000 feet southeast of the intersection of First Colonial
Road and Great Neck Road:

A1—0 to 3 inches; very dark grayish brown (10YR 3/2)
fine sandy loam; weak fine granular structure;
friable, nonsticky, nonplastic; many very fine and
common fine medium and coarse roots; common
fine pores; extremely acid; clear smooth boundary.

A2—3 to 10 inches; yellowish brown (10YR 5/4) fine
sandy loam; weak medium subangular blocky
structure; friable, nonsticky, nonplastic; few fine and
common medium and coarse roots; common
medium and fine pores; extremely acid; gradual
wavy boundary.

B21t—10 to 16 inches; strong brown (7.5YR 5/6) sandy
clay loam; weak medium subangular blocky
structure; friable, slightly sticky, slightly plastic; few
fine and medium roots; common fine and medium
pores; many sand grains coated and bridged with
clay; extremely acid; clear smooth boundary.

B22t—16 to 27 inches; strong brown (7.5YR 5/6) fine
sandy loam; weak medium subangular blocky
structure; friable, slightly sticky, slightly plastic; few
fine and medium roots; few fine pores; many sand
grains coated and bridged with clay; few pockets up
to 2 inches in diameter of brownish yellow (10YR
6/6) loamy coarse sand; very strongly acid; clear
smooth boundary.

B23t—27 to 41 inches; strong brown (7.5YR 5/6) fine
sandy loam; weak medium subangular blocky
structure; friable, nonsticky, slightly plastic; few fine
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roots; few fine pores; many sand grains coated and
bridged with clay; few pockets up to 1 inch in
diameter of brownish yellow (10YR 6/6) loamy
coarse sand; very strongly acid; gradual wavy
boundary.

B3—41 to 46 inches; strong brown (7.5YR 5/6) loamy
fine sand; weak medium subangular blocky
structure; friable, nonsticky, nonplastic; few fine
pores; few pockets up to 1 inch in diameter of
brownish yellow (10YR 6/6) loamy coarse sand,
strongly acid; clear wavy boundary.

C1—46 to 54 inches; yellowish brown (10YR 5/8) fine
sand; single grain; loose; few strata of strong brown
(7.5YR 5/6) fine sand; strongly acid; clear wavy
boundary.

C2—54 to 72 inches; light yellowish brown (10YR 6/4)
fine sand; few fine distinct light gray (10YR 6/1)
mottles; single grain; loose; strongly acid.

The solum thickness ranges from 30 to 60 inches. The
soil in unlimed areas ranges from extremely acid through
strongly acid.

The A1 horizon has hue of 10YR, value of 3 through
5, and chroma of 2 through 4. It is loamy sand, sandy
loam, or fine sandy loam.

The A2 horizon has hue of 10YR, value of 5 or 6, and
chroma of 3 or 4. It is loamy sand, sandy loam, or fine
sandy loam. Some pedons do not have an A2 horizon.

The B2t horizon has hue of 7.5YR or 10YR, value of 4
or 5, and chroma of 4 through 8. It is sandy loam, fine
sandy loam, or sandy clay loam.

The B3 horizon has hue, value, and chroma similar to
those of the B2t horizon and is loamy sand, loamy fine
sand, fine sandy loam, or sandy loam.

The C horizon has hue of 10YR, value of 5 through 8,
and chroma of 4 through 8. It is sand, fine sand, sandy
loam, or very fine sandy loam.

The Rumford soils in this survey area are a taxadjunct
because they have more weatherable minerals in the
control section than is defined in the range for the
series. This difference does not affect the use and
management of the soils.

State series

The soils of the State series are deep and well
drained. They formed in loamy fluvial and marine
sediments. The State soils are on uplands and side
slopes on’inland areas on the lower part of the Coastal
Plain. Slopes range from 0 to 6 percent.

State soils commonly are near Bojac, Tetotum,
Rumford, and Yeopim soils. The State soils have more
clay in the subsoil than the Bojac soils, do not have gray
mottles in the argillic horizon as do the Tetotum and
Yeopim soils, and have more clay in the subsoil than the
Rumford soils and are not as steep.

Typical pedon of State ioam, O to 2 percent slopes,
about 110 feet east-northeast of intersection of First
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Colonial Road and Oid Donation Parkway, and 2,100
feet southeast of the intersection of Mill Dam Road and
First Colonial Road:

Ap—o0 to 11 inches; dark brown (10YR 4/3) loam; weak
fine granular structure; friable, slightly sticky,
nonplastic; many fine and common medium roots;
strongly acid; abrupt smooth boundary.

B21t—11 to 25 inches; strong brown (7.5YR 5/6) loam;
weak fine and medium subangular blocky structure;
friable, sticky, slightly plastic; common fine and
medium roots; common thin discontinuous clay films
on faces of peds; few krotovinas up to 1/2 inch in
diameter filled with Ap material; very strongly acid;
gradual smooth boundary.

B22t—25 to 33 inches; strong brown (7.5YR 5/6) loam;
moderate fine subangular blocky structure; friable,
slightly sticky, slightly plastic; common fine roots;
common thin discontinuous clay films on faces of
peds; few krotovinas up to 1/2 inch in diameter filled
with Ap material; very strongly acid; gradual smooth
boundary.

B23t—33 to 47 inches; yellowish brown (10YR 5/6)
loam; few coarse distinct strong brown (7.5YR 5/6)
stains; moderate fine and medium subangular blocky
structure; friable, slightly sticky, slightly plastic; few
fine roots; common thin discontinuous clay films on
faces of peds; clay bridging between sand grains;
very strongly acid; gradual smooth boundary.

B3t—47 to 56 inches; yellowish brown (10YR 5/6) loam;
weak fine and medium subangular blocky structure;
friable, slightly sticky, nonplastic; few fine roots; few
weak clay bridging between sand grains; very
strongly acid; gradual smooth boundary.

C—56 to 64 inches; yellowish brown (10YR 5/6) sandy
loam; massive; very friable, nonsticky, nonplastic;
very strongly acid. ‘

The solum thickness ranges from 40 to 60 inches. The
soil in unlimed areas is very strongly acid or strongly acid
in the A and B horizons and ranges from very strongly
acid through moderately acid in the C horizon.

The A horizon has hue mainly of 7.5YR or 10YR, value
of 3 through 6, and chroma of 2 through 6. Where value
is 3 and chroma is 2 or 3, the thickness of the A horizon
is 6 inches or less. The A horizon is sandy loam, fine
sandy loam, loam, or silt loam.

Some pedons have a B1 horizon that has hue of
7.5YR or 10YR, value of 4 through 6, and chroma of 4
through 8. It is sandy loam, fine sandy loam, loam, or silt
loam.

The B2t horizon has hue of 7.5YR or 10YR, value of 4
through 6, and chroma of 4 through 8. In some pedons
the lower part of the B2t horizon is mottled and includes
matrix hue of 2.5Y. The B2t horizon is sandy clay loam,
clay loam, loam, sandy loam, or silt loam.
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The B3 horizon has hue, value, and chroma similar to
those of the B2t horizon and in some pedons is mottled.
The B3 horizon is loam, sandy clay loam, or sandy loam.

The C or lIC horizon has hue of 7.5YR through 2.5Y,
value of 5 through 7, and chroma of 2 through 8. It is
mottled in some pedons. The C horizon is sand, ioamy
sand, or sandy loam. It is stratified in some pedons.

Tetotum series

The soils of the Tetotum series are deep and
moderately well drained. They formed in loamy fluvial
and marine sediments. The Tetotum soils are on ridges
and side slopes in inland areas on the lower part of the
Coastal Plain. Slopes range from 0 to 2 percent.

Tetotum soils commonly are near Augusta, Bojac,
Chapanoke, State, Rumford, and Yeopim soils. The
Tetotum soils have more brown.in the upper part of the
B horizon than the Augusta soils. The Tetotum soils
have gray mottles in the argillic horizon; the Bojac, State,
and Rumford soils do not have gray mottles in the argillic
horizon. The Tetotum soils have less silt in the argillic
horizon than the Chapanoke or Yeopim soils.

Typical pedon of Tetotum loam, about 3,100 feet
north-northwest of junction of Indian River Road and
Waest Neck Road and 6,700 feet south-southeast of
West Neck Road and North Landing Road:

Ap—O0 to 10 inches; brown (10YR 4/3) loam; weak fine
and medium granular structure; friable, slightly
sticky, slightly plastic; common fine roots; few fine
pores; few krotovinas filled with worm casts; strongly
acid; clear smooth boundary.

B1t—10 to 15 inches; yellowish brown (10YR 5/6) loam;
weak fine and medium subangular blocky structure;
friable, slightly sticky, slightly plastic; few fine roots;
few fine tubular pores; few thin discontinuous clay
films on faces of peds; strongly acid; clear smooth
boundary. '

B21t—15 to 20 inches; yellowish brown (10YR 5/6) clay
loam; moderate fine and medium subangular blocky
structure; friable, slightly sticky, slightly plastic; few
fine roots; few fine tubular pores; few thin
discontinuous clay films on faces of peds; strongly
acid; clear smooth boundary.

B22t—20 to 26 inches; yellowish brown (10YR 5/6) clay
loam; common medium distinct strong brown (7.5YR
5/8) mottles; moderate fine and medium subangular
blocky structure; friable, slightly sticky, slightly
plastic; few fine roots; few fine tubular pores;
common thin discontinuous clay films on faces of
peds; strongly acid; clear smooth boundary.

B23t—26 to 36 inches; yellowish brown (10YR 5/6) clay
loam; few fine distinct light brownish gray (10YR
6/2) mottles; common medium distinct strong brown
(7.5YR 5/8) mottles and many medium distinct pale
brown (10YR 6/3) mottles; moderate medium
subangular blocky structure; friable, slightly sticky,

Soil Survey

slightly plastic; few fine roots; few fine tubular pores;
common thin discontinuous clay films on faces of
peds; strongly acid; clear smooth boundary.

B3t—36 to 58 inches; mottled yellowish brown (10YR
5/6), pale brown (10YR 6/3), light brownish gray
(10YR 6/2), and strong brown (7.5YR 5/8) loam;
weak medium subangular blocky structure; friable,
slightly sticky, slightly plastic; few fine roots; few fine
tubular pores; common thin discontinuous clay films
on faces of peds; strongly acid; gradual smooth
boundary.

IIC—58 to 70 inches; mottled pale brown (10YR 6/3),
reddish yellow (7.5YR 6/8), and light brownish gray
(10YR 6/2) loamy sand; massive; very friable,
nonsticky, nonplastic; many clean sand grains;
strongly acid.

The solum thickness ranges from 40 to 60 inches. The
soil in unlimed areas ranges from extremely acid through
strongly acid.

The A1 or Ap horizon has hue of 10YR or 2.5Y, value
of 3 through 5, and chroma of 3 or 4. Some pedons
have an A2 horizon that has hue of 10YR or 2.5Y, value
of 4 through 6, and chroma of 2 through 4. The A
horizon is fine sandy loam, loam, or silt loam.

The B1 horizon has hue of 10YR or 2.5Y, value of 5 or
6, and chroma of 3 through 6. It is fine sandy loam or
loam. Some pedons do not have a B1 horizon.

The upper part of the B2t horizon has hue of 7.5YR
through 2.5Y, value of 4 through 6, and chroma of 4
through 8. The lower part of the B2t horizon has matrix
hue of 7.5YR through 5Y, value of 5 through 7, and
chroma of 1 through 8. It has high- and low-chroma
mottles. In some pedons the lower part of the B2t
horizon is mottled in high and low chromas and does not
have a dominant matrix color. The B2t horizon typically
is clay loam or loam, but some pedons have thin
subhorizons of sandy clay loam or silt loam.

Most pedons have a B3 horizon that has hue, value,
and chroma similar to those of the lower part of the B2t
horizon. The B3 horizon is sandy loam, sandy clay loam,
or loam.

The IIC horizon has hue of 7.5YR through 5Y, value of
5 through 7, and chroma of 1 through 8, or it is mottled
and does not have dominant matrix color. It is sand,
loamy sand, sandy loam, or sandy clay loam.

Tomotley series

The soils of the Tomotley series are deep and poorly
drained. They formed in loamy marine and fluvial
sediments. Tomotley soils are on inland flats on the
lower part of the Coastal Plain. Slopes range from 0 to 2
percent.

Tomotley soils commonly are near Acredale, Augusta,
Backbay, Dragston, Hyde, Nawney, Nimmo, and
Portsmouth soils. The Tomotley soils have more sand
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and less silt in the argillic horizon than the Acredale
soils, have more gray in the argillic horizon than the
Augusta or Dragston soils, and have more clay in the
argillic horizon than the Nimmo soils. The Tomotley soils
are not subject to flooding as are the Nawney and
Backbay soils, and they do not have an umbric epipedon
as do the Hyde and Portsmouth soils.

Typical pedon of Tomotley loam, about 2,100 feet
North of Indian River Road, 2,000 feet west of West
Neck Road, 3,000 feet north of the junction of Indian
River Road and West Neck Road:

Ap—0 to 7 inches; dark grayish brown (10YR 4/2) loam;
weak fine granular structure; friable, slightly sticky,
slightly plastic; common very fine and fine roots; few
fine pores; moderately acid; abrupt smooth
boundary.

B21tg—7 to 31 inches; gray (10YR 6/1) and light
brownish gray (10YR 6/2) loam; common fine and
medium distinct yellowish brown (10YR 5/8) mottles
and common coarse distinct light yellowish brown
(2.5Y 6/4) mottles; weak fine and medium
subangular blocky structure; friable, slightly sticky,
slightly plastic; few very fine and fine roots; common
fine and medium pores; common sand grains coated
and bridged with clay; very strongly acid; gradual
smooth boundary.

B22tg—31 to 45 inches; gray (10YR 6/1) sandy clay
loam; few fine distinct strong brown (7.5YR 5/6)
motties and common coarse prominent brownish
yellow (10YR 6/6) motties; weak fine and medium
subangular blocky structure; friable, slightly sticky,
slightly plastic; few very fine roots; few fine pores;
few thin discontinuous clay films on faces of peds;
many sand grains coated and bridged with clay; very
strongly acid; clear smooth boundary.

IICg—45 to 66 inches; light brownish gray (10YR 6/2)
and light gray (2.5Y 7/2) loamy sand; many coarse
distinct pale yellow (2.5Y 7/4) mottles and common
medium prominent brownish yellow (10YR 6/8)
mottles; massive; very friable, nonsticky, nonplastic;
many clean sand grains; small pockets of white
sand and gray sandy loam; few fine flakes of mica;.
very strongly acid.

The solum thickness ranges from 40 to 60 inches. The
soil in unlimed areas ranges from extremely acid through
strongly acid.

The Ap horizon has hue of 10YR or 2.5Y, value of 2
through 4, and chroma of 1 or 2. It is sandy loam, loam,
or silt loam.

Some pedons have a B1 horizon that has hue of 10YR
or 2.5Y, value of 4 through 7, and chroma of 1 or 2. It is
sandy loam, fine sandy loam, loam, or silt loam.

The B2t horizon has hue of 10YR through 5Y or is
neutral, has value of 4 through 6, and has chroma of 0
through 2. It is loam, clay loam, sandy clay loam, silt
loam, or silty clay loam.
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Some pedons have a B3 horizon that has hue of 10YR
through 5Y or is neutral, has value of 5 through 7, and
has chroma of 0 through 2. In most pedons it has high-
and low-chroma mottles. It is fine sandy loam, loam,
sandy clay loam, or silt loam.

The IICg horizon has hue of 10YR through 5GY or is
neutral, has value of 6 or 7, has chroma of 0 through 2,
and is mottled. It ranges mainly from sand to sandy clay
loam or loam. Some pedons are stratified, and some
have strata of silty clay or silty clay loam.

Udorthents

Udorthents consist of areas where the natural soil has
been altered by excavation or covered by earthy fill
material. The areas are well drained or moderately wel
drained. The excavated areas mainly are borrow pits
from which the soil has been removed and used as
foundation material for roads or buildings. In some areas
the exposed substratum of the excavated soil is sand or
loamy sand. The fill areas are sites where at least 20
inches of earthy fill material covers the natural soil or
where borrow pits, dumps, natural drainageways, or low-
lying areas have been filled. Slopes range from nearly
level to steep, and some areas are undulating.

A typical pedon is not given for these soils because of
their variability. The fill areas mainly are more than 20
inches deep and are as thick as 30 to 40 feet in places.
Many areas have inclusions of nonsoil material, such as
concrete, wood, glass, and asphalt. The soils are very
stratified and are variable in color and texture.

Udorthents have hue of 7.5YR through 5G, value of 4
through 7, chroma of 3 through 8. The texture is variable
and ranges from sandy loam to silty clay loam. The
material ranges from extremely acid through slightly acid.

Yeopim series

The soils of the Yeopim series are deep and
moderately well drained. They formed in loamy marine
and fluvial sediments. The Yeopim soils are on uplands
on the lower part of the Coastal Plain. Slopes range from
0 to 2 percent.

Yeopim soils commonly are near Acredale, Augusta,
Chapanoke, State, Tetotum, and Rumford soils. The
Yeopim soils have more brown in the upper part of the
argillic horizon than the Acredale, Augusta, or
Chapanoke soils and have more silt in the argillic horizon
than the Tetotum soils. The Yeopim soils have gray
mottles in the argillic horizon; the State and Rumford
soils do not have gray mottles.

Typical pedon of Yeopim silt loam, about 4,200 feet
east-northeast of junction of Mill Dam Road and First
Colonial Road and 3,800 feet northeast of the junction of
Old Donation Parkway and First Colonial Road:
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A1—0 to 3 inches; very dark grayish brown (10YR 3/2)
silt loam; weak fine granular structure; friable;
slightly sticky, nonplastic; common fine and medium
roots; few fine pores; extremely acid; abrupt smooth
boundary.

A2—3 to 8 inches; light yellowish brown (2.5Y 6/4) silt
loam; weak fine subangular blocky structure; friable,
slightly sticky, slightly plastic; common fine medium
and coarse roots; common fine pores; extremely
acid; clear smooth boundary.

B21t—8 to 23 inches; yellowish brown (10YR 5/6) silt
loam; moderate medium subangular blocky
structure; friable, slightly sticky, slightly plastic;
common fine and few medium roots; common fine
and very fine pores; few thin discontinuous clay fiims
on faces of peds; extremely acid; clear wavy
boundary.

B22t—23 to 33 inches; light olive brown (2.5Y 5/4) silty
clay loam; common medium distinct brownish yellow
(10YR 6/6) and gray (10YR 5/1) mottles; weak
medium subangular blocky structure; friable, slightly
sticky, slightly plastic; few fine and medium roots;
common fine pores; many thin continuous clay films
on faces of peds; very strongly acid; gradual wavy
boundary.

B23t—33 to 79 inches; mottled gray (10YR 5/1), light
olive brown (2.5Y 5/4), and strong brown (7.5YR
5/8) silty clay loam; weak coarse prismatic structure
parting to weak medium subangular blocky; firm,
slightly sticky, slightly plastic; few fine and medium
roots along faces of prisms; few fine pores; many
thick continuous clay films on faces of peds; very
strongly acid; clear smooth boundary.

[IC—79 to 84 inches; yellowish brown (10YR 5/6) loamy
sand; massive; very friable, nonsticky, nonplastic;
strongly acid.

The solum thickness is more than 40 inches. The soil
in unlimed areas ranges from extremely acid through
strongly acid. Common to many fine flakes of mica are in
the lower part of the solum in most pedons.

The A1 horizon has hue of 10YR or 2.5Y, value of 3 or
4, and chroma of 2 through 4. The A2 horizon has hue
of 10YR or 2.5Y, value of 5 or 6, and chroma of 2
through 6. The A horizon is loam or silt loam.

Some pedons have a B1 horizon that has hue of 10YR
or 2.5Y, value of 5 or 6, and chroma of 4 through 8. It is
loam or silt loam.

The upper part of the B2t horizon has hue of 7.5YR
through 2.5Y, value of 5 through 7, and chroma of 4
through 8. The lower part of the B2t horizon has hue,
value, and chroma similar to those of the upper part but
has chroma of 1 or 2. In most pedons the lower part of
the B2t horizon does not have a dominant matrix color.
The B2t horizon typically is clay loam, silt loam, or silty
clay loam. Some pedons are silty clay or loam in the
lower part.

Some pedons have a B3 horizon that has hue of 10YR
or 2.5Y, value of 5 through 7, and chroma of 1 through
5. Mottles of high contrast range from few to many. The
B3 horizon is fine sandy loam, very fine sandy loam, silt
loam, sandy clay loam, or loam.

The C or IC horizon has hue of 10YR or 2.5Y, value
of 5 through 7, and chroma of 1 through 6. It is sand,
loamy sand, sandy loam, or fine sandy loam.
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This section describes the factors and processes that
have affected the formation and morphology of the soils
in the City of Virginia Beach.

Factors of Soil Formation

Soils are formed through the interaction of five major
factors: parent material, climate, plant and animal life,
relief, and time. The relative influence of each factor
varies from place to place, and in some places one
factor dominates the formation of a soil and determines
most of its properties and characteristics.

Parent Material

Parent material is the material from which soils form.
Most of the soils in the City of Virginia Beach formed in
layers of marine and fluvial sediments that mainly are
2,000 to 5,000 feet thick over bedrock. These sediments
range in texture from sand to clay. The texture of the
sediments is a reflection of the environment in which
they were deposited thousands of years ago. In shallow,
backwater areas where the water was very still, fine
textured silt and clay particles settled to the bottom and
accumulated. As the level of the ocean would rise and
fall at any given site, the environment of deposition
would also vary, thereby resulting in the accumulation of
sediments in layers of differing texture. These horizontal
layers range in thickness from less than an inch to many
feet. The soils of the survey area formed in the
uppermost layers, commonly in the sediments at a depth
of 3 to 6 feet.

Soils inherit many chemical and physical properties
from their parent material. For example, soils formed on
relic beaches, such as Pungo Ridge, have a loamy
texture. The Bojac, Munden, and Dragston soils typically
formed in these settings. Soils formed on broad flats
once covered by shallow bays have a silty texture. An
example of such broad flats can be observed west of
Princess Anne Courthouse on Princess Anne Road.
Acredale soils are commonly on these flats. In most
parts of the survey area the soils are underlain mostly by
sandy sediments, usually at a depth of 4 to 6 feet. In
some areas this sandy material has pockets or thin
strata of finer textured sediments.

Some soils in the City of Virginia Beach reflect an
environment of deposition that occurred in fast-moving
water. This is most evident in the northwestern corner of

the survey area, dominantly in the Bayside Borough.
Most soils in this area have rounded gravel up to 3/4
inch in diameter. These coarse fragments generally are
more abundant in the substratum of the soils, but can
occur throughout the profile and generally are evident on
the surface. ,

Other soils in the City of Virginia Beach have
developed predominantly in sandy sediments. The
Newhan, Corolla, and Fripp soils along the coastal areas
are typical of soils that formed from eolian and water-
washed sediments.

Although the dominant parent material of most soils in
the survey area is marine and fluvial sediments, some
have developed from partially decomposed plant
materials. Pamlico soils formed from herbaceous and
woody plant remains in depressions and troughs in the
Cape Henry area. Pocaty and Rappahannock soils
formed from herbaceous marsh vegetation. All of these
organic soils formed under saturated or ponded
conditions that allowed only minimal decomposition of
plant materials.

Climate

This survey area has a humid, mild climate with a peak
summer rainfall. This type of climate causes strong
weathering and leaching in the soils. Calcium,
magnesium, potassium, and other plant nutrients are
leached from the soil by percolating rainwater. This
generally results in soils with high acidity and low to
medium natural fertility. Farmers rely on the application
of lime and fertilizers to make up for the leaching
process.

The warm, moist conditions help accelerate the
weathering of minerals, resulting in the formation of more
clays. Some clay is gradually translocated by the
percolation of rainwater from the surface layer into the
subsoil; therefore, the highest clay content in most soils
is in the subsoil, generally causing slower permeability in
the subsoil than in the surface layer.

Plant and Animal Life

Living organisms of all types influence soil formation.
Vegetation adds organic matter to the soil through leaf
fall and plant roots. The roots also create large voids in
which water and air can move. Many piant nutrients are
stored in organic matter. Additionally, organic matter
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supplies food for bacteria, fungi, earthworms, and ants,
all of which aid in improving soil structure.

Organisms also create organic compounds that
influence soil formation. Many organic acids are created
that break down minerals, releasing nutrients such as
phosphorus and potassium. Fungi commonly dominate in
pine needle litter and can create water repellency if the
litter becomes dry. Water beads on the litter, as it does
on a waxed metal surface, and the movement of water
into the soil is hindered until the volume of water is great
enough to break the surface tension.

Man influences soil formation through land use that
causes erosion, compaction of the soil, and depletion of
the natural soil fertility. Proper tillage, fertilization, and
soil conservation, on the other hand, can change the soil
into a more productive medium for plant growth. Man
also mines the soil or alters the soil for construction
purposes. The rate of water infiltration into the soil is
decreased and runoff is increased by construction
activities and by the structures that result from
construction. The additional runoff can increase erosion
and cause flooding in-low areas.

Relief

The relief, or topography, in the City of Virginia Beach
generally consists of broad, flat areas broken by a few
long, narrow subdued ridges. that are oriented north to
south. Gently sloping to steep areas are adjacent to
lakes, bays, and major drainageways.

Relief affects soil formation by controlling surface
runoff and thus the rate of water infiltration into the soil.
Relief commonly affects the development of a soil or the
drainage. The steeper Rumford soils for example,
generally have poorly developed layers; the Hyde soils in
depressional areas mainly are very poorly drained,
whereas the State soils on higher convex areas are well
drained. '

Natural differences in elevation and shape of the
surface of the land account for many of the differences
among soils that formed in the same kind of parent
material. This is evident in the Bojac, Munden, and
Nimmo soils (fig. 8). All three soils formed in loamy
sediments. However, the Bojac soils are on slightly
higher, convex areas and are well drained; the Munden
soils are on intermediate landscape positions, are
moderately well drained, and have mottles in the lower
part of the subsoil; and the Nimmo soils are in low-lying
landscape positions, are poorly drained, and have a gray
subsoil. The differences in topography cause free water
to leave the well drained-soils and accumulate in the
poorly drained soils.

The Acredale, Yeopim, and Chapanoke soils are
another example of soils that formed from the same
parent material but are different because of differences
in relief and because of a resulting process called the
“dry edge effect,” in which soils with better drainage are
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along the rim of some lakes, bays, and drainageways
(fig. 9). The short, steeper slopes adjacent to bodies of
water help to lower the water table in soils within about
500 feet of the drainage area. The dry edge effect
results in moderately well drained Yeopim soils adjacent
to the drainageways, somewhat poorly drained
Chapanoke soils farther from the drainageways, and
poorly drained Acredale soils even farther from the
drainageways.

Time

The length of time that the parent material has been in
place and exposed to the active forces of climate and
plant and animal life strongly influences the nature of the
soil.

Older soils have developed distinct layers, or horizons,
as the parent material is gradually altered by the
breakdown and translocation of minerals, the
accumulation of organic material, and changes in color.
State soils are an example of older, more developed
soils.

Young soils are essentially unaltered or slightly altered
parent material. These soils generally have a thin
surface layer, no subsoil, and a substratum directly
beneath the surface layer. Nawney and Newhan soils
are young soils. The Nawney soils formed in very recent
alluvial sediments in drainageways, and the Newhan
soils formed in sandy materials recently deposited by
wind and water.

Major Soil Horizons

“~“The results of the soil-forming factors can be
distinguished by the different layers, or soil horizons, in a
soil profile. The soil profile extends from the surface
down to materials that are little altered by the 'soil-
forming processes.

-Most soils contain three major horizons, called A, B,
and C horizons. These major horizons may be further
subdivided by the use of numbérs and letters to indicate
changes within one horizon. An example would be the
B2t horizon, a B horizon that contains an accumulation
of clay.

The A horizon is the surface layer. An A1 horizon is
that part of the surface layer that has the largest
accumulation of organic matter. The A horizon is also
the layer of maximum leaching, or eluviation, of clay and
iron. If considerable leaching has taken place and
organic matter has not darkened the material, this
horizon is called an A2 horizon.

.The B horizon underlies the A horizon and is
commonly called the subsoil. It is the horizon of
maximum accumulation, or illuviation, of clay, iron,
aluminum, or other compounds leached from the surface
layer. In some soils the B horizon formed by alteration in
place rather than by illuviation. The alteration can be
caused by oxidation and reduction of iron or by the
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Lagoonal silt and clay

Figure 8.—Relatlonship between relief and soils.

weathering of clay minerals. The B horizon commonly
has blocky or prismatic structure, and it generally is
firmer and lighter in color than the A1 horizon but darker
in color than the C horizon.

The C horizon is below the B horizon or, in some
cases, below: the A horizon. It consists of materials that
are little altered by the soil-forming processes, but it can
be modified by weathering.

Many low-lying areas adjacent to major rivers, creeks,
and bays consist of soils with thick accumulations of
organic materials. They are called organic soils, and they

can be divided into different layers depending upon the
degree of decomposition of the organic materials.

The Oi layer consists of fibric materials. These are the
least decomposed of all the organic soil materials and
are commonly referred to as peat.

The Oe layer consists of hemic materials, commonly
referred to as mucky peat. These are intermediate in
degree of decomposition between the less decomposed
fibric material and the more decomposed sapric material.

The Oa layer consists of sapric materials. These are
the most highly decomposed of- the organic materials
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and are commonly referred to as muck. Muck is the
dominant type of organic material in the organic soils of
the City of Virginia Beach.

Processes of Soil Horizon Differentiation

Several processes are involved in the formation of soil
horizons, especially the formation of mineral soil
horizons. Among those processes are the accumulation
of organic matter, the leaching of soluble salts, the
reduction and transfer of iron, the formation of soil
structure, and the formation and translocation of clay
minerals. These processes are continually taking place
and have been for thousands of years.

The accumulation and incorporation of organic matter
takes place with the decomposition of plant residue.
Organic soils have formed under extremely wet and
anerobic conditions where plant residue has not
completely decomposed. These additions darken the
surface layer and help to form the A1 horizon in mineral
soils. Organic matter, once lost, normally takes a long

time to replace. In the City of Virginia Beach, the organic
matter content of the surface layer of mineral soils
averages about 1 to 2 percent.

For mineral soils to have distinct subsoil horizons, it is
believed that some of the lime and soluble salts must be
leached before the translocation of clay minerals. Among
the factors that affect this leaching are the kinds of salts
originally present, the depth to which the soil solution
percolates, and the texture of the soil profile.

Well drained and moderately well drained soils in the
City of Virginia Beach have a yellowish brown to strong
brown subsoil. These colors are caused mainly by thin
coatings of iron oxides on sand and silt grains. In some
soils, however, the colors are inherited from the
materials in which the soil formed. The structure of well
drained and moderately well drained soils is subangular
blocky, and the subsoil contains more clay than the
overlying surface layer.

The reduction and transfer of iron, called gleying, is
associated mainly with the wetter, more poorly drained
soils. Moderately well drained to somewhat poorly
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drained soils have yellowish brown and strong brown
mottles, which indicate the segregation of iron. In poorly
drained soils, such as Acredale and Nimmo soils, the

subsoil and underlying materials are grayish, which
indicates reduction and transfer of iron by removal in
solution.
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AC soil. A soil having only an A and a C horizon.
Commonly such soil formed in recent alluvium,
Aeration, soil. The exchange of air in soil with air from
the atmosphere. The air in a well aerated soil is
similar to that in the atmosphere; the air in a poorly
aerated soil is considerably higher in carbon dioxide

and lower in oxygen.

Aggregate, soll. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim (in tables). An area difficult to reclaim after
the removal of soil for construction and other uses.
Revegetation and erosion control are extremely
difficult.

Available water capacity (available moisture
capacity). The capacity of soils to hold water
available for use by most plants. It is commonly
defined as the difference between the amount of
soil water at field moisture capacity and the amount
at wilting point. It is commonly expressed as inches
of water per inch of soil. The capacity, in inches, in
a 60-inch profile or to a limiting layer is expressed
as—

Inches

.. more than 12

Base saturation. The degree to which material having
cation exchange properties is saturated with
exchangeable bases (sum of Ca, Mg, Na, K),
expressed as a percentage of the total cation
exchange capacity.

Bottom land. The normal flood plain of a stream,
subject to flooding.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that shatter or loosen hard
compacted layers to a depth below normal plow
depth.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Very high......cccoovvneneceneeenna.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coating, clay skin.

Coarse fragments. If round, mineral or rock particles 2
millimeters to 25 centimeters (10 inches) in
diameter; if flat, mineral or rock particles (flagstone)
15 to 38 centimeters (6 to 15 inches) long.

Coarse textured soil. Sand or loamy sand.

Colluvium. Soil material, moved by creep, slide, or local
wash and deposited at the base of steep slopes.

Complex slope. irregular or variable slope. Planning or
constructing terraces, diversions, and -other water-
control measures on a complex slope is difficuit.

Complex, soil. A map unit of two or more kinds of soil in
such an intricate pattern or so small in area that it is
not practical to map them separately at the selected
scale of mapping. The pattern and proportion of the
soils are somewhat similar in all areas.

Compressible (in tables). Excessive decrease in volume
of soft soil under load.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The
composition of most concretions is unlike that of the
surrounding soil. Calcium carbonate and iron oxide
are common compounds in concretions.

Conservation tillage. A system that retains protective
amounts of residue mulch on the surface of the soil
throughout the year using no-tillage, strip stillage,
stubble mulching, and other types of noninversion
tillage.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate
pressure between thumb and forefinger, but
resistance is distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
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Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft—When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

Contour stripcropping. Growing crops in strips that
follow the contour. Strips of grass or close-growing
crops are alternated with strips of clean-tilled crops
or summer fallow.

Control section. The part of the soil on which
classification is based. The thickness varies among
different kinds of soil, but for many it is that part of
the soil profile between depths of 10 inches and 40
or 80 inches.

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Deferred grazing. Postponing grazing or resting
grazingland for a prescribed period.

Diversion (or diversion terrace). A ridge of earth,
generally a terrace, built to protect downslope areas
by diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered
drainage, which is commonly the result of artificial
drainage or irrigation but may be caused by the
sudden deepening of channels or the blocking of
drainage outlets. Seven classes of natural soil
drainage are recognized:

Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are
commonly very coarse textured, rocky, or shallow.
Some are steep. All are free of the mottling related
to wetness.

Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil
readily, but not rapidly. It is available to plants
throughout most of the growing season, and
wetness does not inhibit growth of roots for
significant periods during most growing seasons.
Waell drained soils are commonly medium textured.
They are mainly free of mottling.
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Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods.
Moderately well drained soils are wet for only a
short time during the growing season, but
periodically they are wet long enough that most
mesophytic crops are affected. They commonly
have a slowly pervious layer within or directly below
the solum, or periodically receive high rainfall, or
both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly
restricts the growth of mesophytic crops unless
artificial drainage is provided. Somewhat poorly
drained soils commonly have a slowly pervious
layer, a high water table, additional water from
seepage, nearly continuous rainfall, or a combination
of these.

Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage
results from a high water table, a slowly pervious
layer within the profile, seepage, nearly continuous
rainfall, or a combination of these.

Veery poorly drained,—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are
commonly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly
continuous, they can have moderate or high slope
gradients.

Drainage, surface. Runoff, or surface flow of water,
from an area.

Eluviation. The movement of material in true solution or
colloidal suspension from one place to another
within the soil. Soil horizons that have lost material
through eluviation are eluvial; those that have
received material are illuvial. ‘

Eolian soil material. Earthy parent material accumulated
through wind action; commonly refers to sandy
material in dunes.

Erosion. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
procaesses as gravitational creep.

Erosion (geologic). Erosion caused by geologic
processes acting over long geologic periods and
resulting in the wearing away of mountains and the
building up of such landscape features as flood
plains and coastal plains. Synonym: natural erosion.
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Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the
activities of man or other animals or of a
catastrophe in nature, for example, fire, that
exposes the surface.

Excess fines (in tables). Excess silt and clay in the soil.
The soil is not a source of gravel or sand for
construction purposes.

Excess salts (in tables). Excess water-soluble salts in
the soil that restrict the growth of most plants.

Excess sulfur (in tables). Excessive amount of sulfur in
the soil. The sulfur causes extreme acidity if the soil
is drained, and the growth of most plants is
restricted.

Fast intake (in tables). The rapid movement of water
into the soil.

Fibric soil material (peat). The least decomposed of all
organic soil material. Peat contains a large amount
of well preserved fiber that is readily identifiable
according to botanical origin. Peat has the lowest
bulk density and the highest water content at
saturation of all organic soil material.

Field moisture capacity. The moisture content of a soil,
expressed as a percentage of the ovendry weight,
after the gravitational, or free, water has drained
away; the field moisture content 2 or 3 days after a
soaking rain; also called normal field capacity,
normal moisture capacity, or capillary capacity.

Fine textured soil. Sandy clay, silty clay, and clay.

First bottom. The normal flood plain of a stream,
subject to frequent or occasional flooding.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Genesis, soil. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Gleyed soll. Soil that formed under poor drainage,
resulting in the reduction of iron and other elements
in the profile and in gray colors and mottles.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as
protection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Gravelly soil material. Material that is 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5
centimeters) in diameter.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table.

Gully. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction between a gully and a
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rill is one of depth. A gully generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

Hemic soil material (mucky peat). Organic soil material
intermediate in degree of decomposition between
the less decomposed fibric and the more
decomposed sapric material.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soil
horizons, an upper case letter represents the major
horizons. Numbers or lower case letters that follow
represent subdivisions of the major horizons. An
explanation of the subdivisions is given in the So/#/
Survey Manual. The major horizons of mineral soil
are as follows:

O horizon.—An organic layer of fresh and decaying
plant residue at the surface of a mineral soil.

A1 or Ap horizon.—The mineral horizon at or near
the surface in which an accumulation of humified
organic matter is mixed with the mineral material.
Also, a plowed surface horizon, most of which was
originally part of a B horizon.

A2 horizon.—The mineral horizon in which the main
feature is loss of silicate clay, iron, aluminum, or
some combination of these.

B horizon.—The mineral horizon below an O or A
horizon. The B horizon is in part a layer of transition
from the overlying horizon to the underlying C
horizon. The B horizon also has distinctive
characteristics such as (1) accumulation of clay,
sesquioxides, humus, or a combination of these; (2)
prismatic or blocky structure; (3) redder or browner
colors than those in the A horizon; or (4) a
combination of these. The combined A and B
horizons are generally called the solum, or true soil.
If a soil does not have a B horizon, the A horizon
alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-
forming processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that in which the
solum formed. If the material is known to differ from
that in the solum, the Roman numeral |l precedes
the letter C.

Humus. The well decomposed, more or less stable part
of the organic matter in mineral soils.

Hydrologic soil groups. Refers to soils grouped
according to their runoff-producing characteristics.
The chief consideration is the inherent capacity of
soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are not considered
but are separate factors in predicting runoff. Soils
are assigned to four groups. In group A are soils:
having a high infiltration rate when thoroughly wet
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and having a low runoff potential. They are mainly
deep, well drained, and sandy or gravelly. In group
D, at the other extreme, are soils having a very slow
infiltration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is
undrained.

llluviation. The movement of soil material from one
horizon to another in the soil profile. Generally,
material is removed from an upper horizon and
deposited in a lower horizon.

Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually
expressed in inches per hour. The rate can be
limited by the infiltration capacity of the soil or the
rate at which water is applied at the surface.

Intake rate. The average rate of water entering the soil
under irrigation. Most soils have a fast initial rate;
the rate decreases with application time. Therefore,
intake rate for design purposes is not a constant but
is a variable depending on the net irrigation
application. The rate of water intake in inches per
hour is expressed as follows:

Less than 0.2.........cceerrvrerenrnererennreee s very low
0.210 0.4.....cciccerrrrrre e st low
0.4 10 0.75.....ccicereirea moderately low
0.7510 1.25. ... moderate
1.2510 1,75, .. moderately high
17510 2.5 iiiiccermrrererrreesecssnesere et srasaens high
More than 2.5.........ccocoeenccceccnnnnserenernerenes very high

Irrigation. Application of water to soils to assist in
production of crops. Methods of irrigation are—
Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in open ditches or
tile lines until the water table is raised enough to wet
the soil.

Leaching. The removal of soluble material from soil or
other material by percolating water.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Low strength. The soil is not strong enough to support
loads.

Medium textured soil. Very fine sandy loam, loam, silt
loam, or silt.

Mineral soil. Soil that is mainly mineral material and low
in organic material. Its bulk density is more than that
of organic soil.

Minimum tillage. Only the tillage essential to crop
production and prevention of soil damage.

Miscellaneous area. An area that has littte or no natural
soil and supports little or no vegetation.
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Moderately coarse textured soil. Sandy loam and fine
sandy loam.

Moderately fine textured soil. Clay loam, sandy clay
loam, and silty clay loam.

Morphology, soil. The physical makeup of the soil,
including the texture, structure, porosity,
consistence, color, and other physical, mineral, and
biological properties of the various horizons, and the
thickness and arrangement of those horizons in the
soil profile.

Mottling, soil. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse; and
contrast—/faint, distinct, and prominent. The size
measurements are of the diameter along the
greatest dimension. Fine indicates less than 5
millimeters (about 0.2 inch); medium, from 5 to 15
millimeters (about 0.2 to 0.6 inch); and coarse, more
than 15 millimeters (about 0.6 inch).

Muck. Dark colored, finely divided, well decomposed
organic soil material. (See Sapric soil material.)
Neutral soil. A soil having a pH value between 6.6 and

7.3. (See Reaction, soil.)

Nutrient, plant. Any element taken in by a plant
essential to its growth. Plant nutrients are mainly
nitrogen, phosphorus, potassium, calcium,
magnesium, sulfur, iron, manganese, copper, boron,
and zinc obtained from the soil and carbon,
hydrogen, and oxygen obtained from the air and
water.

Organic matter. Plant and animal residue in the soil in
various stages of decomposition.

Parent material. The unconsolidated organic and
mineral material in which soil forms.

Peat. Unconsolidated material, largely undecomposed
organic matter, that has accumulated under excess
moisture. (See Fibric soil material.)

Ped. An individual natural soil aggregate, such as a
granule, a prism, or a block.

-‘Pedon. The smallest volume that can be called “a soil.”

A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percolation. The downward movement of water through
the soil.

Percs slowly (in tables). The slow movement of water
through the soil adversely affecting the specified
use.

Permeability. The quality of the soil that enables water
to move downward through the profile. Permeability
is measured as the number of inches per hour that
water moves downward through the saturated soil.
Terms describing permeability are:
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Very SloW......c.cceeconeneicncees e less than 0.06 inch

SlOW....eiieiterreee et resaene 0.06 to 0.2 inch
Moderately SIOwW.........cceevecuemvvireneirnsenncens 0.2 to 0.6 inch
Moderate.........ccccorurerrrreriririenns 0.6 inch to 2.0 inches
Moderately rapid.........c.ccooecuvverrevennnnene 2.0 to 6.0 inches
Rapid......coueveierenrerercecrereseseneere e 6.0 to 20 inches

Very rapid........c.cocoeeeereenninenne more than 20 inches

Phase, soil. A subdivision of a soil series based on
features that affect its use and management. For
example, slope, texture, and thickness.

PH value. A numerical designation of acidity and
alkalinity in soil. (See Reaction, soil.)

Piping (in tables). Formation of subsurface tunnels or
pipelike cavities by water moving through the soil.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Plastic limit. The moisture content at which a soil
changes from semisolid to plastic.

Plowpan. A compacted layer formed in the soil directly
below the plowed layer.

Ponding. Standing water on soils in closed depressions.
Unless the soils are artificially drained, the water can
be removed only by percolation or
evapotranspiration.

Poorly graded. Refers to a coarse grained soil or soil
material consisting mainly of particles of nearly the
same size. Because there is little difference in size
of the particles, density can be increased only
slightly by compaction.

Poor filter (in tables). Because of rapid permeability the
soil may not adequately filter effluent from a waste
disposal system.

Poor outlets (in tables). Refers to areas where surface
or subsurface drainage outlets are difficult or
expensive to install.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Reaction, soil. A measure of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction
because it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid........cccocovvmreireericerreeenrenee. below 4.5
Very strongly acid........ceeeecrvieiniceecnenvecennenss 4510 5.0
Strongly acid.............. 5.1 t0 5.5
Moderately acid........cccvvuvrvreveevincrerere e 5.6 t0 6.0
Slightly acid......ooveceveeireriierceereeeee e 6.1t0 6.5
NEULTAL...cieirierreceeenrcr e 6.6t07.3
Mildly alkaling........c.cceeecvrerrrriincrecereieseeeesenens 741078
Moderately alkaline...........c.coouveeiniseereeeerennenn 7.91t0 84
Strongly alkaling...........cccevvervivereiecrerereesenennens 8.5t0 9.0

Relief. The elevations or inequalities of a land surface,
considered collectively.

Rooting depth (in tables). Shallow root zone. The soil is
shallow over a layer that greatly restricts roots.

Root zone. The part of the soil that can be penetrated
by plant roots.
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Runoff. The precipitation discharged into stream
channels from an area. The water that flows off the
surface of the land without sinking into the soil is
called surface runoff. Water that enters the soil
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Saline soil. A soil containing solubie salts in an amount
that impairs growth of plants. A saline soil does not
contain excess exchangeable sodium.

Sand. As a soil separate, individual rock or mineral
fragments from 0.05 millimeter to 2.0 millimeters in
diameter. Most sand grains consist of quartz. As a
soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Sapric soil material (muck). The most highly
decomposed of all organic soit material. Muck has
the least amount of plant fiber, the highest bulk
density, and the lowest water content at saturation
of all organic soil material.

Seepage (in tables). The movement of water through the
soil. Seepage adversely affects the specified use.

Sequum. A sequence consisting of an illuvial horizon
and the overlying eluvial horizon. (See Eluviation.)

Series, soil. A group of soils that have profiles that are
almost alike, except for differences in texture of the
surface layer or of the underlying material. All the
soils of a series have horizons that are similar in
composition, thickness, and arrangement.

Sheet erosion. The removal of a fairly uniform layer of

~ soil material from the land surface by the action of
rainfall and surface runoff.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silica. A combination of silicon and oxygen. The mineral
form is called quartz.

Silica-sesquioxide ratio. The ratio of the number of
molecules of silica to the number of molecules of
alumina and iron oxide. The more highly weathered
soils or their clay fractions in warm-temperate,
humid regions. and especially those in the tropics,
generally have a low ratio.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Site index. A designation of the quality of a forest site
based on the height of the dominant stand at an
arbitrarily chosen age. For example, if the average
height attained by dominant and codominant trees in
a fully stocked stand at the age of 50 years is 75
feet, the site index is 75 feet.

Slope. The inclination of the land surface from the
horizontal. Percentage of slope is the vertical
distance divided by horizontal distance, then
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multiplied by 100. Thus, a slope of 20 percent is a
drop of 20 feet in 100 feet of horizontal distance.

Slope (in tables). Slope is great enough that special
practices are required to insure satisfactory
performance of the soail for a specific use.

Slow intake (in tables). The slow movement of water
into the soil.

Slow refill (in tables). The slow filling of ponds, resulting
from restricted permeability in the soil.

Small stones (in tables). Rock fragments less than 3
inches (7.5 centimeters) in diameter. Small stones
adversely affect the specified use of the soil.

Soil. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resulting from the integrated effect of
climate and living matter acting on earthy parent
material, as conditioned by relief over periods of
time.

Soil separates. Mineral particles less than 2 millimeters
in equivalent diameter and ranging between
specified size limits. The names and sizes of
separates recognized in the United States are as
follows:

Millime-
ters

Very coarse sand .20t01.0
Coarse sand 1.0t0 0.5
Medium sand.........ccceeevecennenes 0.5 t0 0.25
Fine sand 0.25 to 0.10
Very fine sand..........ccccceenvnnncnnininnnnnens 0.10 to 0.05
Silt 0.05 to 0.002
Clay less than 0.002

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in soil consists of the A and B
horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and plant and
animal activities are largely confined to the solum.

Stripcropping. Growing crops in a systematic
arrangement of strips or bands which provide
vegetative barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil
particles into compound particles or aggregates. The
principal forms of soil structure are—platy
(laminated), prismatic (vertical axis of aggregates
longer than horizontal), columnar (prisms with
rounded tops), blocky (angular or subangular), and
granular. Structureless soils are either single grained
(each grain by itself, as in dune sand) or massive
(the particles adhering without any regular cleavage,
as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the
soil or partly worked into the soil. It protects the soil
from wind and water erosion after harvest, during
preparation of a seedbed for the next crop, and
during the early growing period of the new crop.
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Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Subsoiling. Breaking up a compact subsoil by pulling a
special; chisel through the soil.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally
refers to a leached horizon lighter in color and lower
in content of organic matter than the overlying
surface layer.

Surface layer. The soil ordinarily moved in tillage, or its
equivalent in uncuiltivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the ‘‘plow layer,” or the “Ap horizon.”

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series
because they differ in ways too small to be of
consequence in interpreting their use and behavior.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that water soaks into the soil or flows slowly to a
prepared outlet.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea.

Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
silt loam, silt, sandy clay loam, clay loam, silty clay
loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying ‘‘coarse,” *fine,” or “very
fine.”

Thin layer (in tables). Otherwise suitable soil material
too thin for the specified use. »

Tilth, soll. The physical condition of the soil as related
to tillage, seedbed preparation, seedling emergence,
and root penetration.

Toe slope. The outermost inclined surface at the base
of a hill; part of a foot slope.

Topsoil. The upper part of the soil, which is the most
favorable material for plant growth. It is ordinarily
rich in organic matter and is used to topdress
roadbanks, lawns, and land affected by mining.

Toxicity (in tables). Excessive amount of toxic
substances, such as sodium or sulfur, that severely
hinder establishment of vegetation or severely
restrict plant growth.

Trace elements. Chemical elements, for example, zinc,
cobalt, manganese, copper, and iron, are in soils in
extremely small amounts. They are essential to plant
growth.

Unstable fill (in tables). Risk of caving or sloughing on
banks of fill material.
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Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Variant, soil. A soil having properties sufficiently
different from those of other known soils to justify a
new series name, but occurring in such a limited
geographic area that creation of a new series is not
justified.

Variegation. Refers to patterns of contrasting colors
assumed to be inherited from the parent material
rather than to be the result of poor drainage.

Weathering. All physical and chemical changes
produced in rocks or other deposits at or near the
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earth’s surface by atmospheric agents. These
changes result in disintegration and decomposition
of the material.

Well graded. Refers to soil material consisting of coarse
grained particles that are well distributed over a wide
range in size or diameter. Such soil normally can be
easily increased in density and bearing properties by
compaction. Contrasts with poorly graded soil.

Wilting point (or permanent wilting point). The
moisture content of soil, on an ovendry basis, at
which a plant (specifically sunflower) wilts so much
that it does not recover when placed in a humid,
dark chamber.
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TABLE 1.--TEMPERATURE AND PRECIPITATION

[Data recorded in the period 1949-78 at Norfolk, Virginial]

Temperature Precipltation
2 years in 2 years in 10
10 will have-- Average will have-- Average
Month Average | Average | Average number of|Average number of|Average
daily dally Maximum Minimum growing Less More |days with|snowfall
maximum |minimum temperature |temperature| degree than--|than--|0.10 inch
higher lower days1 or more
than—- than=~-

°F °F OF OF OF Units In [ In | In In
January——-- 48.9 32.4 40.7 75 12 138 3.47 2.51 4.56 6 3.0
February~-- 50.7 33.1 1.9 78 15 136 3.19 2.01 4,18 6 2.0
March--—--- 57.5 39.4 48.5 84 24 283 3.70 | 2.59 | 4.69 7 1.0
April-——--—- 68.0 48.0 58.0 89 31 541 2.69 1.86 3.34 6 0.0
May————=—=e- 75.5 57.0 66.3 93 L} 814 3.56 2.05 4,46 7 0.0
June-——==—- 83.3 65.5 Th. 4 97 51 1032 3.49 | 2,07 | 4.76 6 0.0
July-——---- 86.8 70.0 78.4 07 59 1190 5.56 3.46 7.21 8 0.0
August—-—-- 85.5 69.4 77.5 96 57 1158 5.56 2.62 8.16 7 0.0
September-~| 79.9 64.0 72.0 94 49 957 4,02 | 1.62 | 5.88 5 0.0
October----| 69.9 53.2 61.6 87 34 668 3.36 | 1.30 | 4.48 5 0.0
November--- 60.7 42.8 51.8 81 25 360 2.80 1,22 4,40 5 0.0
December---| 51,8 34.9 43,4 74 18 180 3.20 | 2.69 | 3.92 6 1.2

Yearly:

Average-- 68.2 50.8 59.5 —-_— —-— -— - —-— —-— — —_—

Extreme-- - —-—— —-— 103 5 —-— —-——— —-——— —-— —— -
Totalew—- - - —— —_— — 7,456 44,62 [26.00 |60.10 4y 7.2

1p growlng degree day 1s a unit of heat avallable for plant growth. It can be calculated by adding the
maximum and minimum dally temperatures, dividing. the sum by 2, and subtracting the temperature below which
growth 1s minimal for the principal crops in the area (4o° F).



City of Virginia Beach, Virginia

TABLE 2.--FREEZE DATES IN SPRING AND FALL

[Data were recorded in the period 1949-78
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