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¢ . Texaco, Inc. should bte changed to Swiss Bear, Inc. (and City of New Bern)
Lo site.

“ POTENTIAL HAZARDOUS WASTE SITE 1 IDENTIFICATION -
~ EPA PRELIMINARY ASSESSMENT T STAT[OTSITE NUMB
\Y4 PART 1 - SITE INFORMATION AND ASSESSMENT NC D075550517

I1. SITE NAME AND LOCATION
C1 SITE NAME [Lega’. common, or desc T ve rame o’ 1ne) 02 STREET, ROUTE N2 , OR SPECIFIC LOCATION DENTFES

Texaco, Inc. ' 200-208 East‘ Front Stree:
03CITYy 04 STATE | 0% 2P COLE 0€ COUNT 0788%?. el 4 EO’:G

New Bern ‘ NC 28506 Craven 25 01
0% COORDINATES | ATITUDE LONGTUDE = Za/

_35°_06'18" N _017° ,6% 08" ¥

10 DIRECTIONS TO SITE (Stasting tram ~earest pubic roed)

Located at 200-208 East Fromt Street n=ar Union Point along the Neuse = ver.
Il. RESPONSIBLE PARTIES
OV HXXKYENMX (Present Owner) - 02 STREET ‘Busrass —aing. res<ental

Swiss Bear, Inc.(and City of New Be:r=' P.0. Box 597 (320 Midcle Street)
03 CITY 04 STATE} 05 2IF CODE 06 TELESHONE NUMBE=

New Bern NC | 2853560 {9191 638-57¢2
07 10:'?3: KR{’W" w \I’dbl. UWITE r) 08 STREET (Busress. medng res:Cential] .

Texaco, Inc. ] P.0. Box 430 .
08 gl’v A . 10 ST%‘T}E{ 1M §IF7CAOOD§. 12 TELETHONE NUMBES

ellaire ; - (713 666-807 2

13 TYPE OF OWNERSHIP (Crech ce:
A PRIVATE T B.FEDERAL: T C STATE  TDCOUNTY [T = MUNICIPAL

LAZONC: rame

. O F. OTHER Z G UNKNOWN

iScecry)
18 OWNER OPERATORNOTIFICATION ONFILE ([Creza a* 172 a0y

,éq\ RCRA 3001 DATE RECEIVED 11,14, 80 =g ync NTROLLED WASTE SITE eo2s 03¢ DATE RECEWED. ________+___ [ C.NCNE
MONTH Cav YEAR MCs"= Cav YIAR

IV. CHARACTERIZATION OF POTENTIAL HAZARD
01 ONS'TE INSPECTION BY (Chech af =a" acoie
CYES DATE ./ = A EPA Z 2 EPACONTRACTOR T C. STATE Z D CT=SRCONTRACTOR
'>i~o WONT= CAv vEA® T £ LOCALHEA_THOFFICIAL T F OTHER
Soecey
CONTRACTOR *aMZ(S) . _
02 SITE STATUS (Cezt one, G2 YEASE ZF DPERATION \PTUPTIVY S0 20 U=1J=005" 1T

A ACTIVE JxB.INACTIVE T C.UNKNOWN 1952 {19797 Swissynsnown Bear, Inc.

BEGINNING YEAR ENDING YEAR and—Gitv—af-New—Rern)
A= EY] \JZ.I" L 11[7

04 DESCRIPTION OF SUBSTANCES POSSIBLY PRESENT, KNOWN, OR ALLEGET

Leaded tank sludges potentially buri=Z on-site, as this was commonly cracticed by
the petroleum industry prior to 198<.

05 DESCRIPTION OF POTENTIAL HAZARD TO ENVIRONMENT AND/CR POPULAE TION

Potential burizl of leaded sludges c= facility site. Site is slated to become an
extension of an adjacent par#k (Uni:z= Point Park). It is believed t*at any buried
wastes could propose a health threa:z =o park users.

V. PRIORITY ASSESSMENT

01 PRiIDAITY FORINSPECTION (C*0:4 0m¢ FALP o:medwm is cheched compiete Par i Waz:e informanor and Part) Destroton of Ha:8100us Cononar : 3¢ incrsens

£ A HIGH Xp MEDIUM ZCcLow T D NONE
[N3p8cI0N 19QuIred PromaTry: {inspecion r9quw o) . Hezzes pa tere oveladle basi) 1NQ lurthe: §210M NE ST £ DMDINtY Curre™ DADOMON 10rm)

V1. INFORMATION AVAILABLE FROM
01 CONTACT CZ OF ‘a;m~e Dogarnsaton) 03 TELEPHONE NUMSER

Marvin Davis Swisg Bear, Inc. 1919 638-5781
mi RSN HESPONSIBLE FOR ASGESSMENT LS AGENT " ©6 ORGANIZATION O7 TELESHONE NUM3ZZR 08 DATE
Lee Crosby / D. Mark Durway NC DER S&HW Mgmt. 919 733-2.78

MONTH DAY YiaR

EPAFORI 2070-12(7.81)
Reference 3



’ (-" (‘
ILIDENTIFICATION

POTENTIAL HAZARDOUS WASTE SITE
01 STATE J0Z 5118 NUMBER

o
. PRELIMINARY ASSESSMENT ne -
\Y 4 EPA v PART 2- WASTE INFORMATION D07595051

1. WASTE STATES, QUANTITIES, AND CHARACTERISTICS

O1 PHYSICAL STATES 1Crece afthe! apply} 02 WASTE QUANTITY AT SITE C3 WASTE CHARACTERISTIS (Sneca o 1hal apply]
L & soup L E SLURRAY e be ostangem "BCA TOXIC 1€ SOLUBLE . 1 HIGHLY VOLATICE
L: & PoWoER FiuEs > uouo 10ns _Unknown_ . y E Eggg;};ifs ;{é E:E;E‘EB:LSE L fl( %%3;};5“
. D OTHER A CURICYARDS . . M NOT APPLICABLE
{Snecty) N0 OF DRUMS ——
. WASTE TYPE
CATEGORY SUBSTANCE NAME 01t GROSS AMOUNT {52 UNIT OF MEASURE] 03 COVUMENTS
SLu SLUDGE Unk nown
ow OILY WASTE Unknown
SOt SOLVENTS i
PSD PESTICIDES
occ OTHER ORGANIC CHEMICALS
i0C INCRGANIC CHEMICALS
ACD ACIDS
Bag BASES
MES HEAVY METALS Unknown .
IV. HAZARDOUS SUBSTANCES :see a: 0001 101 mzs: reacens ciias CAS Numbers:
01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE DiSPCSAL METHOD 05 CONCENTRATION | ESVRASE Y
D001 EP Ignitable - accumulated in Unknown
D008 Lead 7439921 tanks, which were "
K049 Slop o0il solids - 2 - cleaned every 3-5 "
K050 Heat exchhnger sludge-7 -- years; potential "
K051 API separator sludsce -2  -- on-Site gispesa- "

- to 1 {
K052 leaded tank bottoms-? prior to 175y "

V.FEEDSTOCKS isee azzeranto CAS Mumzers,

CATEGORY 01 FEEDSTOCHK NAME 02 CAS NUMBER CATEGORY 0! FEEDSTOCK Nawg 2 CASNUMBER
DS N/A DS
FOS FDS
FDS FOS
FG3 FDS

vi. SOURCES OF |NFQRMAT|ON (Cia scocdc tatocances 8§ 3!3'eldcs sampie anavy: 80008 |

1. RCRA Part A, 11-14-80.

2. W.0. Hardin-@ Texaco, Inc., Bellaire, TX, telephone conversation, 1-17-85
3. Charles Shelton @ Texaco, Inc., " " " , 1-18-85
4. Martin Davis, executive director of Swiss Bear, Inc., telephone conversation 1-22-

EPAFORM 2070 12 (7-81)
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Reference 4

GREENHORNE & C'MARA, INC.
Memorandum
TO: File y
FROM: Rachel Spangenberg aﬂYl

DATE: March 29, 1991

SUBJ: Telephone conversation with Nancy Bottorf, Director of the
Department of Parks and Recreation, New Bern, North Carolina (919)
636-4060.

Ms. Bottorf informed me that the storage tanks used by Texaco on the
site were removed and taken by barge up the Neuse River to North Craven
Street where a fertilizer company, Royster Co., uses them to store
fertilizer (possibly 1liquid nitrogen). She also said that Texaco is
believed to have stopped operations at this site in the late 1960s or early
1970s. The Swiss Bear, Inc. site is presently called Duffy Park, its an
extension of Union Point Park, but was dedicated as Duffy Park in memory of
an active community member.
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Reference 5

GREENHORNE & O'MARA. INC.

Memorandum
TO: File )
FROM: Rachel Spangenberg ?Aﬁﬂ)/
DATE: March 27, 1991

SUBJ: Telephone conversation with Nancy Bottorf, Director of the
Department of Parks and Recreation, New Bern, North Carolina
(919) 636-4060. ’

Ms. Bottorf informed me that the LWCF grant was given in 1985. The
Texaco parcel was given to New Bern from Texaco (approximately one acre),
this is where the tanks were located. The other two parcels, that make up
Duffy Park, were owned by Swiss Bear, Inc. who sold the land to the city
(basically at the cost of taxes only). Ms. Bottorf is unaware of any
sludge being buried on the site. She assumes that when the tanks were
cleaned that the sludge was taken to a dump area. The City knew at the
time the tanks were removed that the site would be a park. The cement pads
were "clean as a whistle." The park is now owned by New Bern and operated
by the Parks and Recreation Dept. Grading of the site was done after grant
was received in 1985. Not certain where the tanks were taken once they
were removed (she will call me with that information). An environmental
report was done for the park (she is sending me a copy of that report).
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" {fill—in areas are spaced for elite type, i.e., 12 characters/inch). Form Appro;ed*OMB No. 7;3175 _
I. EPA 1.D. NUMBER S myssiias oo
T8

‘ « FORM u.s. ENVIRONM(_NTAL PROTECTIOM AGENCY .
1 - . GENERAL INFORMATION 7 SN L L S i R --
NCD075550517 B
GENEXAL 3 O

s h 4
!a” E! A - Consolidated Permits Program F
. —_— - IRoaAd the *"Tonosrn] Inetvuatinme’ holnve sftarting |

o T KD

2z -sE AT -ANE D fr=r Rt BEA T -aat it A A g

)

LXBLCIITHE - - GENERAL INSTRUCTIONS —L=
NN N NN \ . ~ . - | " a preprinted Iabel has been procvided, aff
. EP\? l{‘ r{)M{ER\ - S .s Z U] it in the Cesignated scace. Review the inforr

P T EPA I.D. #NCD075550517- . - ~ a;ion c:r;fullyg if any &f_it is imz;za,. orc
1lt. TY HAM throug and enter the correct €318 in v
\\“ F\ACQ'I NN E\ TEXACO USA A DIVISION OF sppropriate fill—in area below. Alsc, if any
AN N TEXACO INC. the preprinted cats is sbient [the ares to

v ACILITY P 0 BOX 4582 . - left of the labe! :}osca lists the informat.
*MAILING ADDRESS by ° - - - ¢ .| thet should appear], please provice it in t°
X\ \ AN ) ATLANTA, GEORGIA 30302 .°~ -- 100t ] proper fill<in sreafs) below, It e label
=77 ] complete and correct, you need nct comple

ltems 1, I, V, and VI fexcept VEE wha
mus: be completed regardless), Complete ¢
items if no labe! has been provicez. Refer
+ - | the instructions for detailed Pnem descr
tions and for the legal authorizztisns unc
which this dats is collected.

ety s .9 SRS R IR L IS e TR
INSTRUCTIONS: Complete A through J to determine whether you need to submit any permit application forms to the EPA. If you answer “yes” to any
questions, you must submit this form and the supplemental form listed in the perenthesis folicwing the question. Mark “X* in the box In the third 2olumn
if the supplemental form is attached. 1f you answer “no* to each question, you need not submit any of these forme. You may enswer “no” if your activity
is excluded from permit requirements; see Section C of the instructions. See 2iso, Section D of the instrustions for cefinitions of bold~fsced tarms.

B 200 208 E. FRONT STREET * 7
\\<?\\ \\\\ NEW BERN, N.C. 28560
vi, FACILITY | |
{{Q\ AR I e

i a- e x— -

hd . & b A B W X
SPECIFIC QUESTIONS ves! wo | 000% ) SPECIFIC QUESTIONS vus | ~o |arese
R o R B. Does or will this fecility lerther existing or proposed)
A. Is 1this facility 8 publicty owred trsatment works ! ’ . :
which results in 8 discharge to waters of the US.? include 2 concentratsd animal feeding operztion or .
(FORM 24} X squatic animal production facility which results ip a ¥
TR m Cackarpe 10 waters of the U.S.? (FORM 2B) TSR =
C. Is this 8 {scility which currensiy resuits in descharges D. Is this 8 proposed Jacility Jother than those described i
to waters of the U.S. other than thoss described in X in A or B above) which will result in a docharpe 10 ' X
A or B abcve? jFORM 2C1 23 | 23 -4 waters of the US,? (FCRN 2D) FT T e
. . - : . F. Do you or will you inject zt this facility industrial or
E. Does or will this facility treat, store, or dispose of munyicipa! efﬁ“ym bellcw the ,m;ynmum con
hszardout wastes? (FORM 3) X taining, within one guarter mile of the well bore, <
TR v undarground sourses of drinking water? (FORM 4) T =
G. Do you of wili yOu inject a1 1n:$ faciily any produ . i s . .
wa::yr or cther ?;uids »lfvhich are brought to the surface } H. Do you or wiil you inject & rhuf b"f’m’ fluids tor spe-
in connection with comventional oi! or natural gas pro- cial progesses such 28 mmn‘ng of sullur by the Fresch | ee
doction, inject fiuids used for enhanced recovery of process, solutior. mining of mirerals, ': $itv cOmSus- --
oil or raturai gas, or inject fluids for storage of liquid X f?gaﬂ« fﬂcc)’m fuel, or recovery of geoihermal snergy?
hvdrocarbons? {FOBM 4) 34 3 38 33 ¢ M 3
T 1. Is this fauuty a proposed stationary sourca which s J. 1s this Tacility @ propotec stshionary sourcs whith o
one of the 28 industrial cateoories listed in the in. NOT one of the 22 industrial categoriess listed in the
: structions and which will potentially emit 100 tons instructions and which will potentisily emit 25C tors
per year of any air pollutant regulated under the per year of any air pollutamt regulated uncer the Clean .-
Ciean Air Act and may siisct or be located in an X Air Act and rmay sffect or be located in an sthainment | X
atainment arsa? (FORM 5) 7 T m?.(FORM 51
[
PR
9 48 - 9 {30
1v. FACILITY CONTACT‘,%‘"- o
A,
30 I A R S e T N S R S DL D DL L D A S S A L L A L R S I
2] HARDIN W. O. ENV. PROT, COORD.
TSR .
V. FACILITY MAILING ADDRESS a0 a7l bots

A.STREET OR PO, BOX

A.STREZET, ROUTE NO, OR OTHER SPECIFIC IDENRTIFIER

R T 7T 7 T 0T T 7T 7T 7T 1 T i 1 T 7T 1 7 T T 1T 3
P.. 0. BOX 4582, ., , , , .. . .. R
1v] ee - s
B.CITY OR TOWN C.3TATE D, 2IFPCODE
<] 7 1 T 7V 7T 17T vV T 1T 7 T+ 17 17171 117 1T 17V 1T 71T U7 ) -7 T
4| ATLANTA, | . ., ., . | e GA ] 30302 -
3 KX - . hid T KT " o

I R U L S DU AL LA AL SO IS SN S B e I S S BNt St [ B R

5] 200-208. E. FRONT . STREET RS |

3L - T : - -
B.COUNTY NAME ) ves - .o .. . ;VC -

SN S B S S S S S Sy RS S B RS SN SN SN S auy S S Seus R p o | s # - |7 L.
CRAVEN e 7‘7—/ T B
ad - e : -

C.CITY OR TOWN ] S.5stATE] £.2ir CODE | F. COUNYTYCOBE
%  SEms S S S AU SN S S SENS SENe DI S BEY RS HANN Rt SHS SEN SUN S Y N S S Y T ,—] fif *,"91“‘“)
Elacmes mrmar ] NC] 28506 l Reference €



/[ FIRST OR REVISED APPLICATION -

FEG P KITeT STEIy ONly
gt dfo;J:;,rt type, i.e.. 12 charactersfinch). NEW BERN, N.C. Form Approved OMB No, 158-S80004
U.S.ENVIRONMENTAL PROTECTION AGENCY l EPA l D NU}“BER g‘{-.vﬂrr_‘»i

AZ( POUS WASTE PERMIT APPLICATIF™,
I;EPA H " Consolidated Permits Program T; NCDHO SJODJJ7

{Thu mlorrnan'on u required :ndt' Stchon 3005 of RCRA.)

‘ umcx,u. USE .
DATE R(CEIVED
{vr, mo. 3

[P,“" an “*X* in the appropriate box in A of § telow (mark one box onlyl 0 md:c.ate whether thxs is the furs’ aophcat:on y0u are su.mcmng for you. 1ac:.m
revised :pphcanon 1# this is your first application and you already knaw vour facility’s EPA 1.D. Number or if this is a revised apphc: ion, enter your facii

EPA 1.0. Number in Item | above,

A. FIRST APPLICATION (ploce an X" below and provide the sppropnate date)

{3 1. EXISTING FACILITY (See instructions for definition of “existing’ focility.
Complete item below.)

2.NEW FACILITY (Complete item below
! FOR NEW FACIL:
PROVIDE THE T4

[} ° - FOR EXISTING FACILITIES, PROVIDE THE DATE (yr., mo., & day) W, "o, Sav & day) ©f
< 22 22%d GLERATION BEGAN OR THE DATE CONSTRUCTION COMMENCED e e i on
8! p 2‘ D A O‘ (use the boxes to the left) J J ] O ECTED TO BE
1 ‘e Yo n_13 ks B & } 23

76
B. REVISED APPLICAT]ON (place an ~X'* below and complete Item I above)

C‘ 1. FACILITY HAS INTERIM STATUS 2. FaciLITY HAS A RCRA PERMIT
?

1. FROCESSES — CODES AND DESIGN CAPACITIES oot r e e e i st

A. PROCESS CODE —~ Enter the code {from the list of process codes below that best Cescribes each process 1o be used at the facnlnty. Ten {ines ars provicec
entering codes. If more lines are needed, snter the codefs] in the spase provicad, If a process will be used that is not included in the list of codss below,

desribe the process (including its design cagacity) in the space provided on the form {/tem 111-C),

B. PROCESS DESIGN CAPACITY — For sach cocde entered in column A enter the capacity of the process.

1. AMOUNT — Enter the amount,
2. UNIT OF MEASURE — For each amount entered in column B(1), enter the code from the {ist of unit measure codes below that describes the unit ¢f

-,
measure used. Only the units of measure that are listed below shouid be used,

PRO- APPROPRIATE UNITS OF -
CESS MEASURE FOR PROCESS

PRO- APPROPRIATEUNITSC
CESS MEASURE FOR PROCES

PBQCESS _CODE DESIGN CAPACITY PROCESS CODE DESIGN CAPACITY
Storsge: ~ - Treatment:
CONTAINER (barrel, drum_gte.) SOT GALLONS OR LITERS TANK TO1 GALLONSPER DAY OR
TANK t $02 GALLONS OR LITERS . LITERS PER DAY
WASTE PICF ;: — S03 CUBIC YARDS OR SURFACE IMPOUNZSMENT T02 GALLONS PER DAY OR
: -— ‘e. CUBIC METERS LITERS PER DAY
SURFACE lMPOUNDEEN'ﬁ . S04 GALLONS OR LITERS INCINERATOR TO03 TC™NS PER HOUROR
J - METRIC TONS PER HOL "
Disnoml: —r ) . GALLONS PER HOUR CF
INJECSTIONMWELL D79 GALLONS OR LITERS LITERS PER HOUR
LASND It PP DS0 ACRE-FEET (the volume thet OTNER {Use Iorphyr.cnl. chemxcal. TO4 GALLONS PER DAY OR
.. e would'cover one ocre to o hermel or biolopices treciment LITERS PER DAY
(e -t —— cdepth bf one foot) OR proceuﬂ not occurning in tankx,
£ ] HECTARE-METER surfsce impoundments or inciners
“AND APSLICATION D¥1 ACRES ORHECTARES ctors. Descride the processes in
OCEZAN QISPOSAL D82 GALLONS PER DAY OR the apoce provided; lem I1I-C.)
(RS > LITERS PER DAY .
SURFACE IMPOUNDMENT ‘D83 GALLONS OR LITERS )
L UNIT OF : ’ : UNITOF - : UNI
. MEASURE MEASURE T . MEA
UNIT OF MEASURE CODE UNIT OF MEASURE CODE UNIT OF MEASURE cc
G ALLONS. o s corovseeveoeensC L LITERSPER DAY . . .., ..0cse0e.V ACREFEET. e v e e c s 0o vaassen-
LITERS |, ... .cvctvcereccscscl TONSPERHOUR . .. . s 0scess.,D HECTARE-METER. o ¢ o ¢ s 000444
CUBIC YARDS . c o cvveseocssons? METRIC TONSPERHOUR, . . . .., . W ACRES. ¢t et v v avoeccoasnnses
CUSICMETERS...,..........c CALLONS PERMHOUR . ... ,.....E HECTARES . ¢ c « e ¢ i cenoonsasn
GALLONSPERDAY ,........4.U LITERSPERHOUR ..o v s ¢ s s oveoH

ENANPLE FOR COMPLETING ITEM I [shown in line numbers X-1 and X-2 below): A facility has two storage tanks, one tank can hold 200 gallons an.
o0&~ zan hold 400 gallons, The facility also kas an incinerator that can burn up to 20 gallons per hour,

G prr ARV TUUINNNET

1
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C. STATUS OF OPERATOR (Enter the eppropriate lefter into the answer box: if **Other™, speci*s.) D. PHONE (area code & no.)
F =~ FEDERAL M = PUBLIC [other than JeZeral or stcte) (specify; < | L L R
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P = PRIVATE > »l [ wilve s slfm -
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=R L L L L L L e T T B B B 1 P Is the facility located on Indian 'ands?

3 s)

A I—TJLlAJ/Vx 7‘1A4 1 5 I B e 1 2 A S W 31034 12 [3:2 YES m No

" {e -
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A..ach to thxs apphanon E topographuc map of ‘he area ex‘.endmg to at least one r-.nle beyond property bounden»s. 'nre map must show
the outline of the facility, the location of each of its existing and proposed intake and dscharge structures, each of its hazardous waste
treatment, storage, or disposal facilities, arid each well where it injects fluids underground. Include all springs, rivers and other surfacs
\*'3 2r bodies in the map area. See instructions for precise requirements.

K3 NATURE OF BUSINESS forovide a brief des:np.:m,gga et

PETROLEUM PRODUCTS AND TRANSPORTATION TERMINAL.
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{. PROCESSES (conrmued) o y : ot g : :

SFACE FOR ADDITIONAL PROCESS CODES oR L] o:scmamc OTHER rnoc:ss:s (cod¢ “To. . ron [ACH PROCESS !NTI:H:D
CLUDE DESIGN CAPACITY,

lqsxcmnov OF HAZARDOUS WASTES 9%
P

A HAZARDOUS WASTE NUMBER —~ Enter the 1ou—ong.\ nurmoer Trom & 7—., 5- ’:par" D for eacnhs‘e-cra:aroous wasie you will handle. If you )

endie hazardous wastes which are not listed in 40 CFR, Subpart D, enter the four—digit number(s) from 40 CFR, Subpart C that describes the charatteris-
t:3s and/or the toxic contaminants of those hazardous wastes. ) .

25is, For each charactsristic or toxic contaminamt entered in column A estimate the 100l snnual quantity of all the non—listed waste/s) that mll be handied .

IS"'IMATED ANNUAL QUANTITY — For each lsted waste entered in column A estimate the quantity of that waste that will be handled on an annual
~hich possess that characteristic or contaminant.

.':N]T OF MEASURE — For each guantity entered in column 3 enter the unit of mezasure code. Unis of meesure which must be used and the appropriate
das zre: .
~ £ NE nes EET=ICUNITOT MEASURE CODE
POUNDS. « + ¢ e o v ovcssacnsoassnocoseselP KILOGRAMS . 4 e oo v o s v veon P

I TONS. v vooeoeeecsocssassssannsss.T METRICTOHS..............,....._,u

fzcility records use any other unit of messure for quantity, the units of meesure must o2 converted xmo one of the required units of maasure taking imo
*oount the appropriate density or specific gravity of the waste. .

ROCESSES
PROCESS CODES: '
Eeor lirted hszardous waste: For each 1oted harardous weaste entered in column A select the codsfs) from the list of process codes contained in 1tem 1)

to indizsta how the waste will be stored, treated, and/or disposed of at the {acility,
Fcr non—listsd hezardous wastes: For each characteristic or toxic contaminant entered in column A, select the codefs) from the list of process codes
l ~~-.3med in ltem 1} 10 indicate sl the pmms that will be used to store, treat, and/or dispose of all the non—listed hazardous wastes thst posssss

5t characteristic or toxic contaminant,
.\' ote: Four spoces are provided for entering process codes. If more are needed: (1) Enter the first three as described sbove; (2) Emer 000~ in the
ex.treme right box of 1tem [V-D(1); and (3) Enter in the space provided on page 4, the line number and the additional coce(s).

l FROCESS DESCRIPTION: Ifa code is not listed for » process that will be used, describe the process in the space provided on the form.

Z: HAZARDOUS WASTES DESCRIBED BY MORE THAN ONE EPA HAZARDOUS WASTE NUMBER — Hazardous wastes that can be ds«:nbed by
-2 t~=n one EPA Hazardous Waste Number shall be described on the form as follows:
© Salac: one of the EPA Hazardous Wasie Numbers and enter it In column A, On the same line complete columns 8,C, and D by estimating the tots! annus!
l cuantity cf he waste and describing all the processes to be used to trest, store, end/or dispose of the weste, H
Ir. column A of the next line enter the other EPA Hazardous Weas:e Number that can be used to describe the waste. In column D(2) on th:n line enter  °
~in='uded with above” and make no other entries on that line,
3. Repast step 2 {or each other EPA Hazardous Waste Number thst can be used to cescrib= the hazardous weste.

c2: of chrome shavings from lesther tanning and finishing operation. In addition, the facility will trest and duposa of three non—listed wastes. Two westes
\orSsive only and there will be an estimated 200 pounds per yesr of esch waste. The other waste is corrosive and ignitable and there will ba an estimated
t2unds per year of that waste, Treatnent will be in an incinerator and disposal will be in a fendfill, :

. . !
I\%?L- FOR COMPLETING ITEM WV [shonn in line numbers X-1, X-2, X3, and X4 below) — A tacility will trest and dispose of an estimated 900 pounds
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ntinved from ine front
i. DESCR;PTION OF HAZARDOUS WASTES (continued)
. USE THIS SPACE TO LIST ADDITIONAL OCESS CODES FROM ITEM D(1) ON

EP A 1.0, NO. (enter from poge 1}
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51l TACILITY OWNER e s =

XA 1 e ‘a_:hty owner is also the facility operator 2s listed in Section VIl on Form 1, “Gereral infz-—aton’, place ar X" in the box to the left and
skid 1o Section IX below.

r 3506~18'r;— ?._:_.57_79!5

—

2. 17 the facility owner is not the facility operator as listed in Section Vill on Form 1, complete the %siizwing items: .
t 1.NAME OF FACILITY'S LEGAL OWNER { 2.PHONE NO. (areacoce & no.)
- I
s - 99 Lss = 33 [T [T - .
3. STREET OR P.O. BOX 4.CITY OR TOWN s.sY.T €. 21P CODE

c2rtify unser penalty of law thar ! have personall/ examined and am fam/har w;th the mfor:'na.:on submitte= in rh/s and all atrached

ccumerss, snd that based on my inquiry of those individuals immediately responsible for otrzining the information, | believe that the
smiiss22 [=formation is true, accurate, and complete, I am aware that there are significant penaliies for submiitting false information,
iuding 1=e possibility of fine and imprisonment.

. NAME {~=at or type) B. SICNATURE C. DATE SIGNED

m . ~. REISDORF, VICE :

l PRESIDENT %J Zé,,,é/ NOV 1 4 1380
.. OPEXATOR CERTIFICATION B e P S A T I Sy 4

'9/“1 = L=Zer penalty of law that | have personally examined and am fam:/:ar with the mIOrmar:on submme" in thls and all atrached

cumeanzs, and that based on my inquiry of those individuals immediately responsible for obraining the information, I believe that the
womimres information is true, accurate, and complete, I am aware that there are significant penalties for submitting false information,

sciuding 1me possibility of fine and imprisonment.
. sncruu'.;n: ' C. DAYEL $1CNED
/ 7 / ! NOV 14 1520
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. ~. TEISDORF, VICE
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. : TEXACO inc.
"'-':"‘-l‘-.'/En March 23, 1981 . P.0.BOX 4582
oi-Co ~ o1 ATLANTA, GEORGIA 30302

v
EPA/E.EQIONAT T & 404.3214411

g T L ENV-RCRA
EFA Region IV’ 5 ic sk

RCRA Activitiggro~:.. o r -
Mr. R. M. TalIifr *“;f”f',”'

345 Courtland stpdds wit

Atlanta, Georgia 30365

Pear Mr. Tallini:

This is with reference to our phone conversation on Friday,
March 20, 1981, on the following KHazardous Waste Permit Applications.

PAGE 3, LINE 1
EPA ID 2 COLUMN B
Greensboro, N.C. NCD096165121 66000
Tavetteville, N.C. NCT000623199 65000
New Bern, N.C.: NCD075550517 40000
Williamston, N.C. NCT000623223 40000
Arex, N.C. NCD086326741 50000
Taw Creek, W.C. NCD046148318 66000

2mount shown in Column on line one (l) is listed as 0 to 66000, 0
to 50000, etc. The reason for this is that this is tank bottoms,
2nd these tanks are cleaned about every three (3) to five (5)
vears, so some years we will have zero (0) waste and some years we
i1l have the limit shown. Since you must have a figure for the
Orputer, I have shown the figure to the right of those listed
abcve which is the same figure shown on page 3, line 1, Column B.

All of the above should have the phrase "INCLUDED ABOVE"
>~ page 3, line 2, Column D.2.

I think this corrects the items that we talked about.

This office is being closed as of #arch 31, 1981, and

221 the activities will be handled from our Bellaire, Texas office.
For future contacts on the above, please write or call the
: W. O. Hardin, Environmental Protection Coordinator, Texaco
. Box 430, Bellaire, Texas 77401. Phone 713-666-8000.

Yours very truly,

l With reference to page 3 of 5 on all of the above, the

TEXACO INC. /
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RESPONDENT CONTACT RECORD (RCR) A ' .
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a . ( : Reference 7

: 3 : Ronald H. Levine, M.D., M.PH.
2 » . STATE HEALTH DIRECTOR

DIVISION OF HEALTH SERVICES
P.O. Box 2091
‘Raleigh, N.C. 27602-2091

September 17, 1982

Mr. W. H. Hudspeth
Environmental Protection Coordinator

Texaco, U.S.A.

P.0. Box 430 .
Bellaire, Texas 7740]

Dear Mr. Hudspeth:

In a conversation a few days ago with Mr. W. 0. Hardin, I
found that Texaco has closed its terminals in New Bern (NCD075550517)
and Williamston, N.C. (NCD000623223). Unless there is some special
reason for not doing so, we will refmove these two locations from our

1ist of hazardous waste generators.

We hope this procedure will be satisfactory to you. 1f not,
please advise us promptly.

o e ' Sincerely e
\/ ’ ) ”~ 'Y
. /'L/é:[ o 9"\/ /’{,244‘[‘ RV

Keith Lawson, Environmental Chemist
Solid & Hazardous Waste Management Branch
Environmental Health Section

KL:1lc

cc: Mr. Emid Breckling

. .. e e -~ ~’,€1'
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- 1Bl o IEI .
. . Ronold H. Levine, M.D., MP.H.
) STATE HEALTH DIRECTOR

DIVISION OF HEALTH SERVICES
P.O. Box 2091
‘Raleigh, N.C. 27602-2091

March 13, 1984

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Mr. W. B. Budspeth i .
Texaco, Inc.

P.0. Box 430

Bellaire, Texas 77401

Re: NCD0O75550517

Dear Mr. Hudspeth:

On November 16, 1983, in response to a formal call for part B of a permit
application, an officer of your company advised this Branch that a part B
application would not be filed. Following this, on January 29, 1984 and February
1, 1984, the Solid and Eazardous Waste Management Waste Management Branch of the
Department of Huzman Resources published a legal notice in the Raleigh papers,

announcing its intention to deny a permit and terminate interim status for a number
of plants, including yours.

You are pow advised that this plant has been denied a permit as a hazardous
wvaste treatment, storage, or disposal facility and its Interim status has been
formally terminated. As of March 30, 1984, the operators of it pa2y not treat or

dispose of hazardous waste, nor store it for more than 90 days from the of
accunulation. ’

If you have any questions about this matter, please call or write to Mr. Reith
Lawson at this office.

Very sincerely,

/ - /
rfckﬁéi .~ “Head

Solid and Hazardous Waste Management Branch
Environmental Health Section

OWS/KL: t1
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PERMITTING ACTION 1LOG ADDITIONS/DELETIONS/MODITICATIONS

CODE PRO

PERMITTING ACTION

juf, 5/’/7’7‘

D \ca/)'vn el %0‘ |
%'/.(, 73477!' ﬁ

DATE

///‘//.5’13

///// /37\3

/D Legal wmetiee published  1[A/70

?D - l&]%Y 1{5‘77)//'7;7' ;;ﬁ-m,*/ '3/,3/;”1_

(4) Report of 2 specific facility ID

(5) VYonthly report for EPA

(6) Report of a speciiic process code

(7) Report of a specific action code

T@XW , Lrne

0000

FACILITY NAME

c2a 9 AMCD 0TS 560 517

PERSON REQUESTING ENTRY

A.

AAwdrn

DATE é/f/?lf

PROCESS CODES
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United States In cooperation with .
Department of United States Department of SO' ' S u rvey Of
Agriculture Agriculture, Forest Service,
North Carolina Agricultural
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Soil Survey of
Craven County, North Carolma

By Roy A. Goodwin, Jr., Soil Conservahon Servnce
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and J.A. Meadows, Soil Conservation Service; and Gina Boccetti,

North Carolina Department of Natural Resources and Community Development

United States Department of Agriculture, Soil Conservation Service .

In cooperation with _

United States Department of Agriculture, Forest Service,

North Carolina Agricultural Research Service,

North Carolina Agricultural Extension Service,

North Carolina Depariment of Natural Resources and Community Development,
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CRAVEN COUNTY is in the Lower Coastal Plain of
eastern North Carolina. In 1980, the U.S. Census
reported a county population of 71,043. About two-thirds
of the population live in and around New Bern, the
county seat, and Havelock, which includes the Cherry
Point U.S. Marine Corps Air Station. In 1980, the
population in Township 8, the New Bern area, was
24,645; in Township 6, the Havelock-Cherry Point area, it
was 21,963.

The county has a land area of 464,000 acres. or 725
square miles. According to data collected by the North
Carolina Agricultural Extension Service in 1981, more
than 72,000 acres was used as cropland. Most of the
remaining acreage was in woodland. There is 60,933
acres of the Croatan National Forest in Craven County.
The Cherry Point U.S. Marine Corps Air Station covers
an 18 square mile area in the southern part of the
county,

General Nature of the Survey. Area

This section gives general information concerning the
county. It discusses physiography and drainage, history
and development, water supply, and climate.

Physiography and Drainage

Craven County is drained by the Neuse and Trent
Rivers. The flow is sluggish in the rivers and their
tributaries. The general slope of the county is to the
southeast. According to the U.S. Geologic Survey
topographic maps, elevation ranges from 63 feet above
sea level at Dover to less than 5 feet in marshes and
flood plains in the central and southeastern parts of the
county. About 88 percent of the land is nearly level, 11
percent is gently sloping, and less than 1 percent is
sloping to moderately steep.

The major physiographic areas in Craven County are
the uplands of the Wicomico surface, the uplands of the
Talbot surface, the flood plains along streams, and the
stream terraces.

On the uplands of the Talbot and Wicomico surfaces,
large areas of poorly drained and very poorly drained
soils are on broad, nearly level interstream divides. Near
the streams, nearly level and somewhat poorly drained
soils grade into gently sloping, moderately well drained
and well drained soils. Short, moderately steep side
slopes are beside some larger drainageways (fig. 1).

Organic soils are in large pocosins in the southern part
of the county and in other scaltered areas. The surface
appears flat, but an imperceptible slope extends from the
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Figure 1.—Typical landscape position and drainage class relationships of soils {rom a drainageway to the center of a broad interstream

divide. The seasonal high water table approaches the surface as distance from the drainageway Increases.

center outward. In these places, surface runoff is very
slow, the underlying material is slowly permeable, and
rainfall exceeds evapotranspiration by about 19 inches a
year (7). These faclors favor the accumulation of layers
of organic material.

Nearly level, poorly drained and very poorly drained
soils are on flood plains along the streams. Broad
stream terraces are along the rivers and the larger
creeks in the southeastern, central, and west-central
parts of the county. On these terraces, excessively
drained to very poorly drained soils are on nearly level to
gently sloping ridges and nearly level flats and in
depressions.

About 38 percent of the soils in Craven County is very
poorly drained, 26 percent is poorly drained, 10 percent
is somewhat poorly drained, 16 percent is moderately
well drained, 7 percent is well drained, and 3 percent is
excessively drained or somewhat excessively drained.
The remaining 1 percent is urban land, pits, or small
areas of water.

History and Development

Craven County was inhabited by the Tuscarora-Indians
when the first European settlers arrived in 1707. The first
permanent settlements were made in 1710 by Germans
and Swiss at New Bern and by Welsh Quakers near
Hancock and Clubfoot Creeks (74). After the Tuscarora
War of 1711, Scotch and English settlers came from
Virginia and other parts of North Carolina.

In 1712, Craven Precinct was established and named
in honor of Lord William Craven, an English nobleman.
The precinct became Craven County in 1722. New Bern,
the county seat, was incorporated in 1723 and is the
second oldest city in North Carolina. From 1737 to 1792,
the city served as the colonial capital of North Carolina.
Tryon Palace, completed in 1770, was used as the
governor’s residence and state house (8). It has been
restored and is a major tourist attraction.

Early agriculture in the county consisted of the
production of corn, peas, wheat, oats, rice, and potatoes,
and the raising of cattle, hogs, and sheep. By 1880, the

"leading crops were corn, cotlon, sweet potaloes, rice,
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; oats, and wheat. In the early 1900's, the cotton acreage

4 decreased because of the boll weevil, and tobacco and
- corn were the main crops. The soybean acreage also
began to increase during this period.

Forest products have been a major part of the.
county's economy since the colonial period. Tar, pitch,
and turpentine were produced in great quantity until
about 1900, when most of the longleaf pine had been
harvested. In 1979, the North Carolina Forest Service
reported that 65 million board feet of logs for lumber,
plywood, and veneer were harvested. Pulpwaod
production was 204,000 cords.

* Early in the history of Craven County, New Bern was a
thriving port and one of the largest towns in North
Carolina. Large amounts of locally grown crops, naval
stores, lumber, beef, pork, hides, furs, and other goods
were exported. After the Civil War, New Bern became
less important as a port. Other parts of the county
became more populated as better roads and railroads
replaced water as the principal means of transporting
goods. As methods of farming and forestry became

more efficient, many people moved away from the farms,
and the county became more industrialized. The
development of the Cherry Point U.S. Marine Corps Air
Station made Havelock the fastest growing city in the
state in the 1940’s. National defense continues to be a
major factor in the local economy (74).

Water Supply

Ground water is plentiful throughout the survey area. It
is near the surface in most places, particularly in winter
and early in spring. On many farms, excavated ponds
supply water for irrigation, livestock, and recreation. Most
of the inactive borrow pits contain water, and several
large lakes are in the southern part of the county.

Thousands of feet of sedimentary deposits underlie
the soils of the survey area. The upper part of these
deposits contains aquifers that supply the county's well
water. The surficial aquifer ranges from the water table
down to a maximum of about 60 feet. It is thicker in the
southern part of the county. Earlier in the development
of Craven County, this aquifer was the main source of
small domestic water supplies. The use of shallow wells
. has decreased considerably because of small yield,
frequent high content of dissolved iron, and the risk of
contamination. The Castle Hayne Formation supplies
most wells across the county. This aquifer is thin near
the Lenoir and Pitt County lines but ranges up to 700
{eet thick along the Carteret County line. In the upper
part of this aquifer, the water is generally hard and often
high in dissolved iron. In the lower part, the water is low
~iniron but is salty in some-places, particularly in the-- -
southern part of the county. Because of the salty water
in this aquifer, New Bern installed deep wells near Cove
City. These wells draw large quantities of water with
excellent chemical quality from the Black Creek

Formation and the upper part of the Tuscaloosa
Formation. However, this aquifer is not used east of
Cove City because of its depth and probable content of
salty water (9). :

Climate

Prepared by the National Ciimatic Center, Asheville, North Carolina.

Craven County is hot and humid in summer, but the
coast is frequently cooled by sea breezes. Winter is cool
and has occasional, brief cold spells. Rainfall occurs
throughout the year and is fairly heavy at times. Annual
precipitation is adequate for all crops.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at New Bern in the
period 1951 to 1977. 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 46 degrees F,
and the average daily minimum temperature is 35
degrees. The lowest temperature on record, which
occurred at New Bern on February 13, 1973, is 7
degrees. In summer the average temperature is 78
degrees, and the average daily maximum temperature is
89 degrees. The highest recorded temperature, which
occurred at New Bern on June 27, 1954, is 106 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 (50
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 54.5 inches. Of this,
33 inches, or 60 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 28 inches. The heaviest
1-day rainfall during the period of record was 12.23
inches at New Bern on September 19, 1955,
Thunderstorms occur on about 50 days each year, and
most occur in summer.

The average seasonal snowfall is 2 inches. The
greatest snow depth at any one time during the period of
record was 10 inches. Days with at least 1 inch of snow
is on the ground are rare.

The average relative humidity in midafternoon is about
65 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 60 percent
of the time possible in summer and 50 percent in winter.
The prevailing wind is from the southwest. Average
windspeed is highest, 10 miles per hour, in spring.

Hurricanes occasionally cross the area. Records show
that 12 have caused severe flooding and extensive
damage in New Bern since 1902, In 5 of these, the flood
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pepperbush, waxmyrtle, American holly, Virginia creeper,
honeysuckle, sweetbay, bitter galiberry, blueberry,
greenbrier, switchcane, poison-ivy, and Carolina
jessamine. There are no major limitations for woodland
use and management.

Seasonal wetness and rare flooding of low-lying areas
limit the use of this soil as sites for buildings, sanitary
facilities, and recreation. Wetness can be reduced by a
drainage system that includes land grading for surface
drainage and by the use of tile and open ditches. The
hazard of flooding should be determined before planning
the use and management of specific sites.

This Augusta soil is in capability subclass lllw. The
woodland ordination symbol is 9W.

Ap—Arapahoe fine sandy loam. This soil is nearly
leve! and very poorly drained. It is on broad flats and in
depressions on stream terraces along the Neuse River,
Trent River, and the larger creeks in the southeastern,
central, and northwestern paris of the county. The areas
are irregular in shape and range from 5 to 500 acres.

Typically, the surface layer is black fine sandy loam 16
inches thick. The subsoil is dark grayish brown and
grayish brown fine sandy loam to a depth of 41 inches.
The substratum to a depth of 80 inches is gray fine
sandy loam and loamy sand. :

Permeability is moderately rapid. The surface layer,

subsoil, and the upper part of the substratum range from .

extremely acid to strongly acid except where lime has
been added. The lower part of the substratum ranges
from medium acid to mildly alkaline. The seasonal high
water table is at or near the surface. The soil in
depressions is subject to frequent ponding for brief to
long periods unless a drainage system has been
installed. This soil is subject to rare flooding.

Included with this soil in mapping are small areas of
the Deloss, Murville, Ponzer, Tomotley, and Leon soils.
The Deloss and Murville soils are very poorly drained
and occur at random within the map unit. The Ponzer
soils are very poorly drained and are in depressions. The
Tomotley and Leon soils are poorly drained and are in
slightly higher areas than the Arapahoe soil. The
included soils make up about 10 to 20 percent of this
map unit.

Most of the acreage of this Arapahoe soil is native
woodland. Small acreages are used as cropland.

The dominant trees on this soil are loblolly pine,
sweetgum, blackgum, yellow-poplar, swamp chestnut
oak, red maple, willow oak, water oak, pond pine, and
baldcypress. The understory plants include redbay,
sweetbay, American holly, bitter galiberry, large galliberry,
fetterbush, sweet pepperbush, switchcane, waxmyrtle,
blueberry, huckleberry, titi, honeysuckle, Virginia
chainfern, grape, Virginia creeper, cinnamon fern,
poison-ivy, and greenbrier. Trees grow well on this soil,
however, wetness is a limitation to commercial woodland
management. Areas managed for loblolly pine are

Soil Survé

ditched and bedded. Fertilizer is also used in some
plantations.

This soil has been intensively drained in cultivated
areas and is used for corn, soybeans, and wheat.
Drainage systems include open ditches and tile. The
sandy substratum causes ditchbank caving and makes
ditch maintenance difficult. Suitable outlets are not
available for drainage of some low-lying areas. Land
grading improves surface drainage by eliminating
depressions in which water ponds.

This soil generally is not used as sites for buildings,
sanitary facilities, or recreation because of wetness,
ponding, and rare flooding.

This Arapahoe soil is in capability subclass Viw
(undrained) and lllw (drained). The woodland ordinatior
symbol is T0W.

AuB—Autryville loamy sand, 0 to 6 percent slope-
This soil is well drained. it is on gently undulating ridges
on uplands near large drainageways mainly along the
Trent and Neuse Rivers. The areas are irregular in shag
and range from 5 to 500 acres.

Typically, the surface layer is grayish brown loamy
sand 5 inches thick. The subsurface layer is light
yellowish brown loamy sand to a depth of 29 inches. T!
subsoil to a depth of 37 inches is yellowish brown sanc
loam. The next layer is very pale brown sand. Below
that, the subsoil is brownish yellow sandy loam and
loamy sand to a depth of 69 inches. The substratum to
depth of 80 inches is yellow sand and brownish yellow
loamy sand.

Permeability of the subsoil is moderately rapid, and t!
available water capacity is low. The soil is very strongly
acid or strongly acid except where lime has been adde
It does not have a water table within a depth of 5 feet.
Wind erosion is a hazard in areas not protected by plar
cover.

Included with this soil in mapping are small areas of
Norfolk and Goldsboro soils. The Norfolk soils are well
drained and occur at random within the map unit. The
Goldsboro soils are moderately well drained and are in
slightly lower areas than the Autryville soil. Some areas
of wet soils are in depressions. These areas are smalle
than 4 acres and are shown on the map with a special
symbol. The included soils make up about 10 to 15
percent of this map unit.

This Autryville soil is mainly used as woodland. In a
few areas, it is used as pasture or croptand.

Loblolly pine, longleaf pine, southern red oak,
Shumard oak, hickory, red maple, sweetgum, white oak
and post oak are dominant on this soil. The understory
plants include flowering dogwood, sourwood, turkey oa
blueberry, Virginia creeper, bitter gallberry, waxmyrtle,
sassalras, grape, sweeltbay, redbay, American
beautyberry, threeawn grass, and poison-ivy. The main
limitation for woodland use and management is
droughtiness.
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This Roanoke soil is used mainly as woodland. In a
few areas, it is used as pasture or cropland.

The dominant trees on this soil are loblolly pine, pond
pine, blackgum, sweetgum, water oak, swamp chestnut
oak, red maple, yellow-poplar, and willow oak. The
common understory piants include redbay, sweetbay,
American holly, switchcane, sweet pepperbush,
greenbrier, waxmyrtle, bitter gallberry, large galiberry,
fetterbush, honeysuckle, blueberry, huckleberry, poison-
ivy, sweetleal, grape, Virginia chainfern, cinnamon fern,
Virginia creeper, and Carolina jessamine. Wetness is the
main limitation for woodland use. Logging when this soil
is wet causes deep ruts, compaction, poor surface
drainage, and lower productivity. Areas managed for
loblolly pine are generally ditched and bedded. Fertilizer
is also used in many plantations.

Corn, soybeans, and wheat are the main crops on this
soil. Wetness is a major limitation. Because the slowly
permeable subsoil limits internal drainage, open ditches
and land grading for surface drainage are used to reduce
wetness. Tile is generally not used. Tillage needs to be
avoided if the soil is wet because soil structure is
destroyed and large clods form, resulting in ponding and
a poor seedbed. Pasture forages include tall fescue and
ladino clover.

This soil is generally not used as sites for buildings,
sanitary facilities, or recreation because of seasonal
wetness, slow permeability, moderate shrink-swell
potential, and the clayey subsoil.

This Roanoke soil is in capability subclass IVw
(undrained) and lliw (drained). The woodland ordination
symbol is 9W.

Sc—Seabrook-Urban land complex. This complex
consists of Seabrook soil and Urban land. A typical
mapped area is about 50 percent Seabrook soil and 30
to 40 percent Urban land. The Seabrook soil is nearly
level and moderately well drained. It is in slightly convex
areas on stream terraces of the Neuse and Trent Rivers.
The Urban land is in the city of New Born. The areas are
irregular in shape and range from 10 to 250 acres.

Typically, Seabrook soil has a dark brown loamy sand
surface layer 6 inches thick. The underlying material to a
depth of 80 inches is light yellowish brown loamy sand in
the upper part. The middle part is very pale brown sand
that has light gray mottles, and the lower part is light
gray sand. :

Permeability is rapid, and the available water capacity
is low. The soil ranges from very strongly acid to slightly
acid except where lime has been added. The seasonal
high water table is 2 to 4 feet below the surface except
in drained areas. Low-lying areas of this soil are subject
to rare flooding. Surface runcff from rooftops and paved
areas increases the hazard of flooding in low-lying areas.

Urban land consists of areas covered with buildings,
streets, driveways, and parking lots.

Soil Survey

Included with this complex in mapping are small areas
of Tarboro, Altavista, and Augusta soils. The Tarboro
soils are somewhat excessively drained and are slightly
higher on the landscape than Seabrook soil. The
Altavista soils are moderately well drained, and the
Augusta soils are somewhat poorly drained. These soils
occur at random within the mapped areas. Also included
are small cut and fill areas where the natural soil has
been altered or covered. These areas are commonly
adjacent to the Urban land. The included soils make up
about 10 to 20 percent of this map unit.

Seasonal wetness, seepage, and the hazard of rare
flooding in low-lying areas are major limitations to the
use of the Seabrook soil for building site development
and sanitary facilities. Drainage systems have generally
been instailed where needed but low-lying areas can
flood during severe storms. Summer droughtiness is a
limitation in establishing and maintaining lawns and
shrubs. Onsite investigation is needed before planning
use and management of specific sites.

This complex has not been assigned to a capability
subclass. There is no woodland ordination for the soil in
this map unit.

Se—Seabrook loamy sand. This soil is nearly level
and moderately well drained. It is in slightly convex areas
on stream terraces mainly in the central and
northwestern parts of the county along the Neuse River,
Trent River, and the larger creeks. The areas are
irregular in shape and range from 5 to 200 acres.

Typically, the surface layer is dark brown loamy sand 6
inches thick. The underlying material to a depth of 80
inches is light yellowish brown loamy sand in the upper
part. The middle part is very pale brown sand that has
light gray mottles, and the lower part is light gray sand.

Permeability is rapid, and the available water capacity
is low. The soil ranges from very strongly acid to sfightly
acid except where lime has been added. The seasonal
high water table is 2 to 4 feet below the surface. Low-
lying areas of this soi! are subject to rare flooding. Wind
erosion is a hazard in areas that are not protected by
plant cover.

Included with this soil in mapping are small areas of
Altavista, Augusta, Conetoe, Leon, and Tarboro soils.
The Altavista soils are moderately well drained, the
Augusta soils are somewhat poorly drained, and the
Leon soils are poorly drained. These soils occur at
random within the mapped areas. The Conetoe soils are
well drained, and the Tarboro soils are somewhat
excessively drained. These soils are on low ridges.
Some areas of wet soils in depressions smaller than 4
acres are shown on the map with a special symbol. The
included soils make up about 10 to 15 percent of this
map unit.

This Seabrook soil is used mainly as woodland. In a
few areas, it is used as pasture or cropland.
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the landscape than the Tomotley soil. The Roanoke soils
are poorly drained, and they occur at random within the
mapped areas. The Deloss soils are very poorly drained
and are in depressions. The included soils make up
about 10 to 20 percent of this map unit.

This Tomotley soil is used mainly as woodland. In a
few areas, it is used as pasture or cropland.

The dominant trees on this soil are loblolly pine, pond
pine, red maple, sweetgum, yellow-poplar, blackgum,
water oak, swamp chestnut oak, and willow oak. The
common understory plants include bitter galiberry, large
galiberry, fetterbush, switchcane, sweet pepperbush,
greenbrier, sweetleal, American holly, blueberry,
huckleberry, sweetbay, redbay, waxmyrtle, Virginia
creeper, honeysuckle, poison-ivy, Carolina jessamine,
Virginia chainfern, and cinnamon fern. Wetness is the
main limitation for woodland use and management. -
Areas managed for loblolly pine benefit from ditching
and bedding.

The principal crops on this soil are corn, soybeans,
and wheat. Small acreages are used for cabbage and
potatoes. Because of wetness, a drainage system that
includes open ditches, tile, and land grading for surface
drainage is needed. Pasture forages include tall fescue
and ladino clover.

Seasonal wetness and rare flooding of low-lying areas
limit the use of this soil as sites for buildings, sanitary
facilities, and recreation. However, some areas that have
intensive drainage systems including tile, open ditches,
and land grading for surface drainage have been
developed. The hazard of flooding should be determined
before planning use and management of specific sites.

This soil is in capability subclass IVw (undrained) and
litw (drained). The woodland ordination symbol is 10W,

To—Torhunta fine sandy loam. This soil is nearly
level and very poorly drained. It is on broad flats and in
depressions on uplands. Some of the larger areas of this
soil are in the vicinity of Dover and Havelock. The areas
are irregular in shape and range from 5 to 2,000 acres.

Typically, the surface layer is black fine sandy loam 12
inches thick. The subsoil is dark grayish brown sandy
loam to a depth of 37 inches. The substratum to a depth
of 80 inches is grayish brown loamy sand.

Permeability is moderately rapid in the surface layer
and subsoil and rapid in the substratum. The soil ranges
from extremely acid to strongly acid except where lime
has been added. The seasonal high water table is at or
near the surface. Water ponds in depressions for brief to
long periods except where drainage systems have been
installed.

Included with this soil in mapping are small areas of
Pantego, Murville, Leon, and Rains soils. The Pantego
and Murville soils are very poorly drained. Occurring at
random within the mapped areas are these soils and
some areas of wet soils that have a black surface layer
more than 24 inches thick or that have clayey

Soil Survey

substratum. The Leon and Rains soils are poorly drained
and are slightly higher on the landscape than the
Torhunta soil. The included soils make up about 10 to 20
percent of this map unit.

This Torhunta soil is used mainly as woodland. In a
few areas, it is used as pasture or cropland.

The dominant trees on this soil are loblolly pine, pond
pine, water oak, yellow-poplar, sweetgum:.. blackgum,
swamp chestnut oak, red maple, willow oak, and
baldcypress. Hardwoods are dominant in depressions
that are ponded for long periods. The common
understory plants include redbay, loblolly bay, fetterbush,
sweet pepperbush, switchcane, waxmyrlle, bayberry,
greenbrier, bitter galiberry, large gallberry, sweetleaf,
blueberry, huckleberry, Virginia creeper, honeysuckle,
poison-ivy, American holly, Virginia chainfern, titi,
cinnamon fern, and honey cup. Wetness is the main
limitation for commercial woodland use and
management. Areas managed for loblolly pine need
ditching and bedding. Fertilizer is also used in many
plantations.

Corn, soybeans, and wheat are the major crops on
this soil. Wetness is the main limitation; however, this
limitation can be reduced by a drainage system that
includes land grading to eliminate depressions in which
water ponds and by the use of tile and open ditches.
The sandy substratum causes ditchbank caving, and
ditches are difficult to maintain. Also, suitable outlets
may not exist for drainage of depressions. Pasture
forages include tall fescue and ladino clover.

Seasonal wetness and ponding in depressions limit the
use of this soil as sites for buildings and sanitary
facilities. A few areas that have intensive drainage
systems, including land grading for surface drainage,
open ditches, and tile, have been developed. The sandy
substratum causes ditchbank caving, and ditches are
difficult to maintain. This soil generally is not used for
recreational activities because of wetness.

This Torhunta soil is in capability subclass Viw
(undrained) and Hliw (drained). The woodland ordination
symbol is 9W.

TuB—Tarboro-Urban land complex, 0 to 6 percent
slopes. This complex consists of Tarboro soil and Urban
land. A typical mapped area consists of about 50
percent Tarboro soil and 30 to 40 percent Urban land.
Tarboro soil is somewhat excessively drained. It is on
gently undulating, low ridges on stream terraces of the
Neuse and Trent Rivers. The Urban land is in the city of
New Bern. The areas are irregular in shape and range
from 20 to 200 acres.

Typically, Tarboro soil has a dark grayish brown sand
surface layer 5 inches thick. The underlying material to a
depth of 80 inches is brownish yellow and yellow sand.

Permeability is rapid or very rapid, and the available
water capacity is low. The soil ranges from strongly acid
to slightly acid except where lime has been added. it
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does not have a waler table within a depth of 6 feet.
Low-lying areas of this scil are subject 10 rare flooding.
Surface runoff from rooftops and paved areas increases
the hazard of flooding in low-lying areas.

Urban land consists of areas covered with buildings,
streets, driveways. and parking lots.

Included with this complex in mapping are small areas
of Seabrook, State, and Conetoe soils. The Seabrook
soils are moderately well drained, and the Conetoe and
State soils are well drained. These soils are slightly
lower on the landscape than the Tarboro soil. Also
included are small cut and fill areas where the natural
soil has been altered or covered and the slope has been
modified. These areas are commonly adjacent 1o the
Urban land. The included soils make up about 10 to 20
percent of this map unit.

The areas of this Tarboro soil above 12 feet in
elevation are limited as sites for buildings only because
of caving of cutbanks. Seepage is a major limitation for
sanitary facilities, and the sandy surface layer is a major
limitation for recreational uses. Droughtiness in the
summer can be a problem in establishing and
maintaining shrubs. in low-lying areas of this soil,
flooding can cause damage. Onsite investigation is
needed before planning use and management of specific
sites.

This complex has not been assigned to a capability
subclass. There is no woodiand ordination symbol for the
soil in this map unit. o

Ud—Udorthents, loamy. This map unit consists of
nearly level to gently sloping borrow areas and landfills.
The nature of each area is labeled on the soil map.
Some areas are currently active and are unvegetated.
Other areas are inactive and have been revegetated.
The covering layer is generally shaped for surface
drainage in landfill areas. The areas are generally
rectangular in shape and range from 10 to 100 acres.

In landfills, the covering layer of soil is typically about
3 feet thick, variable in color, and has a sandy or loamy
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texture. In borrow areas, the soil is typically loamy or
sandy sediment of variable color.

The soil material has little or no organic matter.
Permeability is moderate, and the available water
capacity is low. Infiltration is moderate, and surface
runoff is slow. The soil generally ranges from extremely
acid 1o strongly acid except where lime has been added.
Depth to the seasonal high water table is variable.

Most areas are revegetating with native plants, such .
as loblolly pine, broomsedge, and dogfennel. Closed
landfills are planted 1o grass.

The soil in this map unit generally is not used as sites
for buildings or recreational activities. Onsite
investigation is needed 1o properly evaluate and plan the
development of specific areas.

This map unit has not been assigned to a capability
subclass. There is no woodland ordination symbol for the
soil in this map unit.

Ur—Urban land. This map unit consists of areas
where more than 75 percent of the land is covered by
buildings, runways, military facilities, streets, driveways,
and parking lots. These areas are in the cities of New
Bern and Havelock and at Cherry Point Marine Corps Air
Station. The areas range from 5 to 850 acres. Slope
ranges from 0 to 2 percent.

The natural soil has been greatly altered by cutting,
filling, grading. and shaping. The original landscape,
topography, and commonly the drainage pattern have
been changed. The soil between facilities is used for
lawns, playgrounds, cemeteries, parks, or drainageways.

The major problem on Urban land is excessive surface
water runoff from roofs, streets, runways, and parking
lots. The runoff increases the hazard of flooding in low-
lying areas. Onsite investigation is needed before ™
planning the use and management of specific sites.

Urban land is not assigned a capability subclass.
There is no woodland ordination symbol for the soil in
this map unit.
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TABLE 1.--TEMPERATURE AND PRECIPITATION
[Data recorded in the period 1951-77 at New Bern, North Carolina]
Temperature Precipitation
i i’ i 2 years in 2 years in 10}
i 1 I 10 will have-- will have--
i i i Average Average
Month AverageIAveragelAverage‘ numter of |Average i number of |Average
daily i daily { daily | Maximum Minimum growing Less | More [days with snowfall
maximumlmlnlmum Itemperature temperature, decree than--|than~-10.10 inch
i | higher lower days* I or more
than-- than-- | |
J L I}
R T T
°F F 3 °p °r Units i n | m | m In
* Januvary-~--; 56.7 33,7 45,2 78 12 87 3.89 2.30) 5.31 8 0.7
February---; 59.2 34.9 47.1 80 13 68 4.07 2.81; 5.22 7 1.2
Marche===-~ €6.0 40.8 53.4 86 22 189 3.72 2.44; 4.87 8 0.5
April=e==--- 76.1 49.1 62.6 93 30 378 2.98 1.61} 4.09 6 0.0
May=-~-=ce==- 82.4 57.6 70.1 96 38 623 4.19 2.76; 5.48 8 0.0~
June---=---= 87.5 64.9 76.2 99 48 786 5.00 2.62I 6.93 8 0.0
July~------ 89.9 €8.8 79.4 99 55 911 7.69 4.14{ 10.58 11 0.0
August--~--- 88.9 68.6 78.8 97 55 893 7.07 3,997 9.%87 10 0.0
September--; 84.3 62.9 73.6 95 45 708 6.02 | 3.39; 8.15 7 0.0
October----, 75.4 52.4 63.9 89 29 431 3.12 ! 1.07; 4.75 5 0.0
November---; 66.6 41.8 54,2 82 22 147 3.10 1.377 4.50 S 0.0
December---} 58.5 35,2 46.8 78 14 104 | 3.66 1.68;} 5.27 6 0.0
Yearly:
Average--; 74.3 50.9 62.6 - --- - --- - --- --- ---
Extreme-- .- et ——- 101 11 ~-- --- --- - -—- -—-
Total~--- .- -—- - - === 5,325 54.51 ;| 47.84 61.17 89 2.4
)

* A growing degree day is a unit of heat available for plant growth., It can be calculated by adding the
maximum and minimum daily temperatures, dividing the sum bg 2, and subtracting the temperature below which
growth is minimal for the principal crops in the area (50 “F).
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS

[The symbol < means less than; > means more than. Entries under "Erosion factors--T" apply to the entire
profile. Entries under "Organic matter" apply only to the surface layer. Absence of an entry indicates
that data were not available or were not estimated) ‘

i ’I } Erosion
Map symbol and ;Depth; Clay Moist |Permeability Availablel Soil lShrink-swell factors { Organic
soil name bulk wvater lreactlonl potential matter
density capacity H K T
In Pct. G/cc In/hr In/in ’] pH Pct
AaA--=--mcccnceca 0~13 10-24 1.30-1.50 2.0-6.0 0.12-0.20‘4.5-6.0 Low-===sec=c= 0.247 5 .5-3
Altavista 13-46 18-35 1.30-1.50 0.6-2.0 0.12-0.20|4.S-6.0 Low--=re-ecu- 0.24
46-80 == —~- -—- --- | T Tt ——--
AcA: . | :
Altavista-=-=-=-- 0-13; 10-24 1.30-1.50 2.0-6.0 0.12-0.20|4.5-6.0 Low==-=o-=reo- |0.24 5 .5-3
13-46 18-35 1.30-1.50 0.6-2.0 0.12-0.20:4.5-6.0 (Low-=-~------ I0.24
46-80 - ——- -—- - ; cwem  lertecccaccccoe ———-
Urban land. }
Agr=m=mee=cecoona 0-17 5-20 11.30-1.50 2.0-6.0 0.10-0.15;4.5-6.0 (Low==-=w=r-=-- 0.20; 4 .5-2
Augusta 17-36} 20-35 [1.30-1.50 0.6-2.0 0.12-0.18,4.5-6.0 Low-----=---- 0.24
36-45 3-18 1.35-1.55 2.0-6.0 0.06-0.1274.5-6.0 [Low======c=-- 0.24
45-80 --- -—- -—- - —e= leeee-sscseaao ——--
Ap----e-occcomee 0-16 8-18 1.45-1.60 2.0-6.0 0.11-0.15|3.6-5.5 Low-«===-=ax- 0.15; 5 5-10
Arapahoe 16-56 8-18 11.45-1.60 2.0-6.0 0.10-0.1413.6-7.8 |Low--=--===-= 0.15
‘56-80 3-18 1.40-1.65 2.0-20 0.05-0.1415.6-7.8 (Lowe-==c=~-=-- |0.10
AyB-----o-mocceon- l 0-29 2-10 $1.60-1.70 6.0 0.04-0.09'4.5-5.5 Low-==c=cosem }0.10 5 .5-1
Autryville 29-37; 10-25 [1.40-1.60 2,0-6.0 0.08-0.13|4.5-5.5 Low-=-ewoonan '0.10
37-42 2-8 1.60-1.70 6.0 0.03-0.08;4.5-5.5 Low-===<c~-~-- 0.10
42-61 10-35 1.40-1.60 0.6-2.0 0.10-0.1514.5-5.5 [Low-=~=-==c== 0.17
Ba--e-eeromoroma- 0-17 8-20 1.00-1.40 0.6-2.0 0.20-0.26|3.6-S.5 Low-e=c=renae 0.10,;,~~-- 10~20
Bayboro 17-62; 35-65 [1.20-1.40; 0.06-0.2 0.14-0.18;4,.5-5.5 ;Moderate----- 0.32
62-72 -—— ——— - - me= esecccccccea- ———
BrB--=--=-coecao- 0-8 5~25 1.50-1.70 2,0-6.0 0.06-0.1273.6-7.3 Low-=~=v-cw=-- 0.20; 5 0-2
Bragg 8-56, 15-45 11.30-1.60 0.2-0.6 0.10-0.15;3.6-7.3 ,Low==~-=~=-=- l0.28
56-66 - .- -— —— em= leceseccceccoo- ————
CpBero-m==womwna- 0-24 2-10 1.60-1.75 6.0-20 0.05-0,10;4.5-6.0 ;Low--~c==cwa- 0.15} 5 e5=2
Conetoe 24-357 10-22 :1.40-1.60 2.0-6.0 0.10-0.15;4.5-6.,0 ;Low-=v=-=<=== 0.15
35-80 2-10 1.60-1.75 6.0-20 0.05-0.10,4.5-6.0 jLow~-v=cece-- 0.10
CrB=-=-crsme=cea= 0-9 6-20 ;1.30-1,55 0.6-2.0 0.12-0.18:3,6-5.5 [Low--v-====w- 0.37] 5 «5=-2
Craven 9-541 35-60 11.30-1.45; 0.06-0.2 0.12-0,15{3.6-5.5 [Moderate----- 0.32
54-80 - - -—— -—- ece lemecrecccena-- .—--
CTrmemwmmccecera" 0-28 - 0.40-0.65; 0.06-6.0 0.35-0.45 <4.5 Low=r=vm-oue- Edateld £l 25-60
Croatan 28-42 8-20 11.40-1.60 0.2-6.0 0.10-0,15}3.6-6.5 ;Low-=-~-ece-- ——-
42-56 10-35 1.40-1.60 0.2-2.0 0.12-0.20;3.6-6.5 (Low-==--~ e lm—e=
56-80 —— - —— ——— - ,eescenmeann- ———
DA---eremcrrcran= 0-60 —— 0.40-0.65; 0.06-0.2 0.20-0.26;3.6-4.4 (Lowr=r-=r=~=meclocc= om- 20-95
Dare 60-80 2-12 11.60-1.70% . 6.0-20 0.04-0.0913.6-6.0 jLow-----=-=== 0.15
De---==-semececa- 0-19 5-20 :1.30-1.50 2.0-6.0 0.10-0.16,3.6-5.5 ;Low-=-=--- ~--=10,24; 5 2-9
Deloss 19-58} 18-35 11.30-1.60 0.6-2.0 0.12-0.1813.6-6.5 (Low-==c-=cw-- 0.24
58-80 -—- -—- —— -—- -e=  emeemecceo—eo- ———-
DO-==cmmrcrenano- 0-15 ——— 0.25-0.40 0.6-2.0 0.25-0.50;3.6-5.5 |Low-~==--===== e lm—= 20-80
Dorovan 15-80 - 0.35-0.55 0.6-2.0 0.25-0.503.6~5.5 Low~~e====-== - 20-80
]
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued

Erosion

T 1]
Map symbol and |Depth; Clay Moist :Permeability Available; Soil {Shrink-swell factors : Organic
soil name bulk water ireaction. potentlal matter
density capacity { K T
In Pct G/cc In/hr In/in pH I‘ Pct
TaBer~==-smcem—=an 0-30 3-8 1.60-1.75 6.0-20 0.05~0.09,5.1-6.5 :Low ---------- 0.10; 5 .5-1
Tarboro 30-80 2-7 1.60-1.75 >20 0.02-0.06,5.1-6.5 |Low ---------- 0.10
Tc: i i
Torhunta-------- 0-12 5-18 71.35-1.65 2.0-6.0 0.10~0.15|3.6-5.5 lLow ---------- 0.151 5 3-10
12-37 5-18 11.35-1,60 2.0-6.0 0.10-0.1513.6-5.5 ‘Low ---------- 0.15
37-80 2-18 71.45-1.65 6.0-20 <0.05 13.6-5.5 ILow ---------- 0.10
Urtan land. { {
Tm===-meceecnm== 0-11 5-20 1.30-1.60 2.0-6.0 0.10~0.15[3.6-5.5 ILow ---------- 0.20; S 1-6
Tomotley 11-41; 18-35 131.30-1.50 0.6-2.0 0.12-0.18,3.6-5.5 |Low---~=~=--- 0.20
41-80 - - -—— -—- ==  |=-esccceccon- -
Torm=-=e==cmer=—= 0-12 5-18 ;1.35-1.65 2.0-6.0 l0.10~0 15;3.6~5.5 Low=~===sc--- 0.15} S 3-10
Torhunta 12-37 $-18 11.35-1.60 2.0-6.0 0.10-0.15;3.6-5.5 (Low-----~=--~ 0.15
37-80 2-18 1.45—1.65| 6.0-20 <0.05 13.6-5.5 [Low-=ce=v-==- 0.10
TuB: | | |
Tarboro--------- 0-30l 3-8 1.60-1,75 6.0-20 0.05-0.09{5.1-6.5 ILow ---------- 0.10, 5 .5-1
30-80 2-7 1.60-1.75 20 0.02-0.06'5.1-6.5 Low-e=-=veem- 0.10
Urban land. = i
ud. I l !
Udorthents ! } :
Ur. ' | |
Urban land 1 {
| | | |
1 1 1 1 1 J 1 ]
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Reference 11

GREENHORNE & O'MARA. INC.

Memorandum

TO: File &/
FROM: Rachel Spangenberg @Nﬂﬂ

DATE: April 9, 1991

SUBJ: Telephone conversation with Aldridge'Renn. employee of the N.C.
Department of Environmental Health, and Natural Resources,
Division of Environmental Management (919)733-5083. .

Mr. Aldridge informed me that the Neuse River, at the point where it
intersects with the Trent River in New Bern, North Carolina, is classified
as SC NSW. SC denotes that it is a salt water suitable for all Class C
uses which include fish and wildlife propagation, secondary recreation, and
agriculture. The NSW designation denotes nutrient sensitive waters which
require limitations on nutrient inputs.

The Trent River, at its confluence with the Neuse River, is classified
as SB swamp NSW. The SB denotes that this is a salt water body suitable
for primary recreation uses. The NSW designation denotes nutrient
sensitive waters which require limitations on nutrient inputs.
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COASTAL PLAIN

QUATERNARY

SURFICIAL DEPOSITS, UNDIVIDED — Sand, clay, grave!, and peat depo-
sited in marine, fluvial, eclian, and lacustrine environments. Quaternary
deposits not shown at altitudes greater than approximately 25 feet
above mean sea level {Suffolk Scarp, in part)

TERTIARY

PINEHURST FORMATION — Sand, medium- to coarse-grained, cross-
bedding and rhythmic bands of clayey sand common, unconsolidated

TERRACE DEPOSITS AND UPLAND SEDIMENT — Grave), clayey sand,
and sand, minor iron-oxide cemented sandstone

WACCAMAW FORMATION — Fossiliferous sand with silt and clay,
bluish-gray to tan, loosely consolidated. Straddles Pleistocene-
Pliocene boundary

YORKTOWN FORMATION AND DUPLIN FORMATION, UNDIVIDED
Yorktown Formation: Fossiliferous clay with varying amounts of fine-
grained sand, bluish gray, shell material commonly concentrated in
Jjenses; mainly in area north of Neuse River
Duplin Formation: Shelly, medium- 1o coarse-grained sand, sandy marl,
and limestone, bluish gray; mainly in area south of Neuse River

BELGRADE FORMATION, UNDIVIDED
Pollocksville Member: Oyster-shell mounds in tan to orange sand
matrix, indurated locally
Haywood Landing Member: Fossiliferous clayey sand, gray to brown.
Members grade into each other laterally

RIVER BEND FORMATION — Limestone, calcarenite overlain by and
intercalated with indurated, sandy, molluscan-mold limestone

CASTLE HAYNE FORMATION

Spring Garden Member: Molluscan-mold limestone, indurated, very
sand}/. Grades downward into a calcareous sand and laterally into
Comfort Member

Comfort Member and New Hanover Member, undivided

Comfort Member: Bryozoan-echinoid skeleta! limestone, locally
dolomitized, solution cavities common

New Hanover Member: Phosphate-pebble conglomerate, micritic,
thin; restricted to basal part of Castle Hayne Formationin southeast-
ern counties .

BEAUFORT FORMATION, UNDIVIDED
Unnamed upper member: Sand and silty clay, glauconitic, fossiliferous,
and locally calcareous
Jericho Run Member: Siliceous mudstone with sandstone lenses, thin
bedded; basal phosphatic pebble conglomerate

CRETACEOQUS

PEEDEE FORMATION — Sand, clayey sand, and clay, greenish gray to
olive black, massive, glauconitic, locally fossiliferous and calcareous.
Patches of sandy molluscan-mold limestone in upper parnt

BLACK CREEK FORMATION — Clay, gray to black, lignitic; contains thin
beds and laminae of fine-grained micaceous sand and thick lenses of
cross-bedded sand. Glauconitic, fossiliferous clayey sand lenses in
upper part

MIDDENDORF FORMATION — Sand, sandstone, and mudstone, gray to
pale gray with an orange cast, mottled; clay balls and iron-cemented
concretions common, beds laterally discontinous, cross-beddirg
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COASTAL PLAIN PROVINCE
Overview

The Coastal Plain of North Carolina is comprised of flat lying to very
gently dipping sedimentary strata which overlay a "basement" of crystalline
rocks. In aggregate, these deposits form a wedge-shaped mass that
gradually thickens from a feather edge at its western border, where Coastal
Plain sediments "lap onto" crystalline rocks of the Piedmont province, to a
section nearly 10,000 feet thick at Cape Hatteras. Coastal Plain sediments are
predominantly sand and sandstone, but a wide range of lithologies and
degrees of induration occur within the section. These primarily include clay
and silt shale, glauconitic and phosphatic sands, highly fossiliferous sand and
clay, many varieties of carbonate, and peat.

The oldest sediments are Jurassic(?) in age (Brown and others, 1972;
Owens and Gohn, 1985). These have been identified in the basal 708 feet of
the sedimentary section in the Standard Oil of New Jersey Hatteras Light #1
oil test well (API # 32-055-00001) drilled to a total depth of 10,044 feet at
Cape Hatteras in 1946. The Hatteras Light well and several other deep oil
tests drilled to crystalline basement in the cocastal counties provide information
on the deepest portion of the Coastal Plain section, most of which does not
extend to the surface.

The structure of the metamorphosed sedimentary and igneous rocks
which comprise the crystalline basement is shown in figure 6. A broad,
southeast plunging anticlinal structure known as the Cape Fear arch is
delineated on the figure. The Cape Fear arch is one of a series of such
structures found along the Atlantic Continental Margin (figure 7). The
Norfolk arch (Fort Monroe high) of southeastern Virginia has also played a
role in the geologic history of the North Carolina Coastal Plain. The
intervening, relatively low area and its basinward extension beneath the
prograded North Carolina coastline is the Albemarle embayment.

The sedimentary record indicates that these structural elements
underwent periodic relative movement. For example, the Cape Fear arch area
is underlain by a much thicker and relatively more complete Upper Cretaceous
section than the area of the Norfolk arch. Conversely, Pliocene deposits are
relatively thick in the northeastern part of North Carolina, indicating that
area was relatively "low" during their deposition, while they are thin and
batchy to the south. Regional reviews of the Atlantic Continental margin and
its depositional history are contained in Poag (1985), and in Sheridan and
Grow (1988).

- The Coastal Plain province is characterized by flat to gently undulating
topography. Relief generally increases with increasing elevation. The lower
(or outer) Coastal Plain along the coast and through the expansive area
between the Pamlico and Albemarle Sounds known as the Pamlimarle Peninsula,
IS relatively flat and low-lying. Surface elevations through this area are less
than 25 feet above mean sea level. Through the middle and upper (or inner)
Coastal Plain elevations gradually rise to several hundred feet above mean sea
level. Dissection of the Coastal Plain surface becomes more marked in these
Areas, especially adjacent to the major rivers. Bluffs up to 50 or more feet
are routinely developed on the southwest or right banks of these rivers.
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Thickness of the Comfort Member varies from a feather edge, adjacent to
where it has been removed by erosion, to an estimated one hundred meters in
the subsurface of the Cape Lookout area (Ward, 1977). Ward (1977) inferred
an initially shallow, relatively high energy, normal marine depositional setting
for the Comfort Member. Gradually, as deposition continued, deeper and
quieter conditions developed. However, several episodes or cycles of
deposition were postulated based on recurring thin glauconite and phosphate
enriched horizons overlain by locally crossbedded bryozoan-echinoid
calcirudite which grades upward to calcarenite. Ward (1977) made no attempt
to trace these horizons laterally or to correlate them from one locality to
another. 2Zullo and Harris (1987), however, interpret at least some of these
horizons as being associated with eustatic sea level fluctuations and base
depositional sequence boundaries, in part, on these features.

Dolomite cemented zones described by Textoris (1967) for the Castle
Haymne were interpreted by Baum (1977) to have formed during relatively brief
depositional  hiatuses = during which subaerial exposure created a
"freshwater/saltwater lens" within the carbonate sediments.

Outliers of Castle Hayne Formation -- Numerous "outliers" of Caste
Hayne Formation have been reported and mapped. Some of these, for example
those that occur in Duplin County in the vicinity of Magnolia and another in
Wayne County northwest of Seven Springs, are readily recognized as the
Comfort Member. Others, particularly those found in Harnett, Hoke, Moore,
and Wake Counties are of markedly different lithologic makeup and do not fall
within the definition of any of the formally defined members. Molluscan molds
or a rare bryozoan fragment are present in most of these outcrops and serve
to identify them as correlative with the main body of the Castle Hayme
Formation. Otte (1981) reviewed the historical literature and attempted to
locate and sample all reported Castle Hayne Limestone (sensu Baum and
others, 1978) localities. Due to vague original descriptions and/or natural or
man-made alteration of the localities, most of the reported outliers were not
found. The relatively few outliers shown on the 1985 State Geologic Map
reflect the lack of exposure of previously reported outliers. One of the
mapping prerequisites for these bodies was that outliers not strictly related
lithologically to typical Castle Hayne Formation but that could be demonstrated
to be of Eocene age were mapped as Castle Hayne, undivided. Ironstone
capped hills in the inner Coastal Plain which are historically reported to be
Eocene (for example. Richards, 1850) but which contained no faunal or other
evidence to relate them to the Castle Hayne Formation were not mapped as
Castle Hayne Formation. Also, reported outliers that were not or could not
be adequately documented as to location and aerial extent are not shown on
the 1985 State Geologic Map.

Tecs SPRING GARDEN MEMBER

This upper member of the Castle Hayne Formation consists of "tan to
gray, arenaceous, molluscan-mold biocalcirudite rocks along the Neuse River
from Rock Landing to New Bern. This gray and normally siliceous rock is
well cemented by sparry calcite. Molluscan bivalve molds are partly or

. completely filled with silica, which forms siliceous pseudomorphs after the

dominant mollusk, Macrocallista neusensis (Harris)" (Ward and others, 1978).
Aragonitic molluscan bivalves, which were estimated to account for about 75
percent of the original rock, have been dissolved and the carbonate has been
reprecipitated as calcite cement in the interstitial zones. Fine-grained
phosphate, present in amounts up to ten percent, and quartz sand comprise
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the remainder of the molluscan biocalcirudite facies. Bryozoans are rare.
The unit grades downward to a basal calcareous quartz arenite. Baum (1977)
and Baum and others (1978) recognized the rocks of the Spring Garden
Member as The New Bern Formation.

The Spring Garden Member outcrop area is limited mainly to parts of
Jones and Craven Counties. Exposed sections in the Martin Marietta New
Bern quarry were up to six meters thick with approximately eight meters
occurring below the pit floor (Ward, 1977). The type section, Spring Garden
Landing on the Neuse River, Craven County, contains approximately three
meters of Spring Garden Member.

In the subsurface, the Spring Garden Member extends east and
northeast from the outcrop area. Estimated thickness of the unit in the Cape
Lookout area is about 90 to 100 meters. The Spring Garden Member underlies
the Pungo River Formation (Miocene) through much of Beaufort and Pamlico
Counties.

The contact between the Spring Garden Member arnd the Comfort Member
is not well exposed nor has it been recognized and described in the
subsurface. Ward (1977) noted that the units are conformable at one locality
where both units crop out, Rock Landing on the Neuse River, Craven
County. Baum and others (1978) sited three localities where their New Bern
Formation (Spring Garden Member) overlies limestone of the Castle Hayne
limestone. They noted "phosphatized crusts, rounded phosphatized clasts of
the underlying unit and a concentration of oysters" in interpreting the
contact as a disconformity. Brown and others (1972), in their discussion of
Rocks of Claiborne age, stated that molluscan limestone grades laterally into
bryozoan limestone and downward into calcareous sand. Harris and Zullo
(1987, Figure 13, p. 212) portrayed a lateral equivalency between the New
Bern Formation (Spring Garden Member) and rocks which are part of the
Comfort Member. These rocks are within their depositional sequence 4.

Ward (1977) interpreted the Spring Garden Member to represent shelf
deposits of a shallowing, regressive sea that was receiving clastic input.
Baum (1977) interpreted the basal calcareous quartz arenite facies to
represent "intertidal deposition.” The overlying molluscan-mold limestone
facies were interpreted to represent surf zone to deeper water (to depths of
40 meters) deposits of a mollusk-dominated sandy shelf. Jones (1983)
interpreted his lithofacies 4 (equal to Spring Garden Member) as an organic
buildup (bioherm or reef) in an inner shelf setting. :

Tor RIVER BEND FORMATION

The River Bend Formation (equal to Trent Formation of Baum, 1978)
includes "limey, sandy shell and barnacle hashes and sandy, molluscan-mold
biocalcirudites” (Ward, 1977) which previously have been included in the
Trent Marl by Miller (1910, 1912) and later in the Castle Hayne Limestone by
Brown (1955), LeGrand and Brown (1955), and by compilers of the 1958 State
Geologic Map (Stuckey and Conrad, 1958). Ward and others (1978) proposed
abandoning the name "Trent" because of confusion as to the specific identity
of the Trent Marl. Brown (1955) had previously proposed abandoning the
hame because he thought rocks considered to be part of the Trent Marl were
Properly assigned to either the Castle Hayne Limestone or the Yorktown
Formation. Baum and others (1978) proposed retaining the term "Trent" as
the Trent Formation (restricted) and designated a "modified type section" as
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being along the Trent River from New Bern to within 0.7 kilometers of
Pollocksville. These workers recognized three distinct facies within their
Trent Formation: a sandy, echinoid biosparite; an overlying sandy,
pelecypod-mold biomicrudite; and a barnacle, pelecypod-mold biosparrudite.
The Trent (restricted) equals only a part of the River Bend formation.

The name River Bend comes from River Bend Estates, a development
“about six miles south of New Bern on the Trent River in Craven County. A
3-meter-thick exposure on the left bank of the Trent River 0.3 kilometers
above Rhems Landing was designated the type locality of the River Bend
Formation (Ward and others, 1878). Quarries at New Bern and at Belgrade
provide greater exposure of the unit. Additionally, outcrops occur along the
New River from Jacksonville to the vicinity of Richlands, Onslow County. In
the subsurface, correlative limestones and overlying scattered deposits of
"pecrystallized marl, shell hash, or sandy molluscan limestone" were mapped
by Brown and others (1972) through eastern Pender County, most of Onslow,
Jones, and Carteret Counties, and northeastward into the deeper part of the
Albemarle embayment beneath parts of Pamlico, Hyde, and Dare Counties
including the Pamlico Sound. Maximum thickness of this subsurface unit is
.about 500 feet in the Cape Lookout area.

The River Bend Formation unconformably overlies the Spring Garden
Member of the Castle Hayne Formation. This contact is exposed at several
places including outcrops on the New and Trent Rivers and in the. Martin
Marietta Quarry at New Bern. The unconformity surface is marked by a
phosphatic crust. At Prettyman Landing on the Trent River, Ward (1977)
reported a coarse conglomerate at the base of the River Bend. Otherwise,
Ward (1977) describes the basal River Bend Formation as consisting chiefly of
barnacle plates and molluscan molds in a calcarenite matrix with little or no
clastic material. This facies grades vertically into a very sandy, slightly
phosphatic, pelecypod biocalcirudite that is lithologically similar to the Spring
Garden Member.

Baum (1877) described the basal part of his proposed Trent Formation
(equal in part to River Bend Formation) as a friable to moderately
consolidated, poorly washed, sandy, echinoid biosparite. By point count
analysis, the facies consists of approximately 15 percent quartz sand, 20
percent micrite matrix, 30 percent allochems, 25 percent interparticulate
porosity, and 10 percent cement. This facies interfingers with an overlying,
massive, dense, well lithified, sandy, pelecypod-mold biomicrudite facies.
Composition of this facies is approximately 25 percent quartz sand, 35 percent
micrite and microspar matrix, 35 percent allochems (including over 25 percent
moldic porosity), and 5 percent vuggy porosity. This facies interfingers with
the uppermost facies, a barnacle, pelecypod-mold biosparrudite comprised of
approximately 5 percent quartz sand, 15 percent microspar and micrite
matrix, 55 percent allochems (including about 18 percent moldic porosity), 15
percent (mostly interparticulate) porosity, and 15 percent interparticulate
cement. :

The River Bend Formation ranges in age from middle to late Oligocene.
Ward (1977), primarily on the basis of mollusks, correlated this unit with
upper Vicksburgian to Chickasawhayan rocks of the Gulf Coast area. Ward
(1977) interpreted a warm-temperate to subtropical inner shelf depositional
setting for the River Bend Formation. Shoal areas are indicated by the
accumulation of barnacle and shell hashes. Quieter conditions are marked by
fine-grained calcarenite. Shallowing conditions during later stages of

112



deposition resulted in increased clastic input and a flourishing mollusk
population dominated by Mercenaria.

The Trent Formation of Baum and others (1978) equates with only the
lower part of the River Bend Formation. Zullo and Harris (1987) assigned
these rocks to their sequence 5, which they consider to be lowermost
Oligocene (early to middle Rupelian). The outcrop area mapped for this unit
(Baum, 1977) includes limestones exposed on the Trent River below
Pollocksville, those which overlie the Castle Hayne Formation in the New Bern
area, and the limestone exposed in the vicinity of Jacksonville.

The upper part of the River Bend, for example the limestone exposed in
the Martin Marietta Belgrade quarry, was named the Belgrade Formation by
Baum and others (1978) and was considered to be lowermost Miocene in age.
Two facies, a basal unconsolidated quartz arenite with abundant Anomia and
barnacles and an upper sandy, pelecypod-mold biomicrudite were recognized.
Baum and others (1978), based on core hole information at the Belgrade
quarry, reported that their Belgrade Formation disconformably overlies the
barnacle, pelecypod-mold biosparrudite facies of their Trent Formation. Zullo
and Harris (1987) placed the Belgrade Formation (of Baum and others, 1978)
in their sequences 6 through 9 which span from late Oligocene (Chattian) to
lower Miocene (Aquitanian).

Tob BELGRADE FORMATION, UNDIVIDED

Ward and others (1978) proposed the name Belgrade Formation for
"unconsolidated, very arenaceous shell beds of two lithologies - a tan,
somewhat leached, very arenaceous oyster (Crassostrea) member and a
moderately phosphatic (as much as 15 percent), slightly calcareous, silty,
arenaceous shell member containing occasional, thinly laminated olive clays."
The first member is called the Pollocksville Member for exposures along the
Trent River and surrounding area in the vicinity of that Jones County town.
The latter unit is named the Haywood Landing Member for an outcrop at
Haywood Landing on the White Oak River in Croatan National Forest, also in
Jones County. The Pollocksville and Haywood Landing Members are lateral
equivalents.

Rocks assigned the the Belgrade Formation of Ward and others (1978)
were assigned by Baum and others (1978) to the Silverdale Formation (equal
to Haywood Landing Member) and to the Crassostrea gigantissima facies (equal
to Pollocksville Member), both of which were considered to be lower Miocene.
Zullo and Harris (1987) placed the Silverdale Formation within the upper
Oligocene (Chattian) section of their wundivided sequences 6-8. the
Crassostrea channel deposits were placed within their sequence 9, which
straddles the Oligocene/Miocene boundary (Chattian/Aquitanian).

The Belgrade Formation unconformably overlies the River Bend
Formation. The upper River Bend surface is highly irregular. It is marked
by channels and solution cavities which are filled with strata of the Belgrade
Formation. The type section of the Belgrade Formation is contained in the
upper portion of the section exposed at the Martin Marietta Belgrade quarry.
Here, 2.1 meters of Belgrade Formation overlies limestone of the River Bend
Formation and is, in turn, overlain by deposits of the Duplin Formation
(Pliocene). :

Baum and others (1978) identified a type section for the Silverdale
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- Reference 14
U. S. DEPARTMENT OF AGRICULTURE ' Technical Guide
Soil Conservation Service Section II-A-2
March 1990

HYDRIC SOILS
Craven County, North Caroliina

Hydric codes (HC): 1 = hydric soils, only because of saturation for
a significant period during the growing season;

2 = hydric soils that are frequently flooded for
long or very long periods during the growing
season; and

3 = hydric soils that are ponded for long or very
long periods during the growing season,

"Vegetation codes (VC): 1 = hydric soils that support woody vegetation under
natural conditions; and
2 = hydric soils that do not support woody vegetation
under natural conditions.

Hydric soils in this county cannot be farmed under natural conditions without
removing woody vegetation or hydrology manipulation.

A. Map units that are all hydric soils or have hydric soils as a major component.

I

Map Unit

"~ Symbol HC vC Map Unit Name

Ap (87) 1,3 ‘ 1 Arapahoe fine sandy loan

Ba (860) 1,3 1 Bayboro mucky loam

CT (CN) 1,3 1 Croatan muck

DA 1,3 1 Dare muck

De (816)(8) 1,3 1 Deloss fine sandy loam
(82)

Do (JP) 1,2,3 1 Dorovan muck, ftequently flooded

Gr (877) 1 1 Grantham silt loam

La (818)(30) 1 1 Leaf silt loam

LF (BB, CA) 1,2,3 2 Lafitte muck, frequently flooded
(CR) -

In (582) 1 1 Leon sand

"Me (826) 1 1 Meggett sandy loam
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l ( A. Map units that are all hydric soils or have hydric soils as a major component.
Map Unit

l Symbol HC VC Map Unit Name
MM (JB) 1,2,3 1 Masontown wmucky fine sandy loam and Muckalee sandy

l loaz, frequently flooded
Mu (891) 1,3 1 Murville mucky loémy sand

' Pa (836) 1 1 Pantego fine sandy loam
PO (Po, Pa) 1 1 Ponzer muck

l Ra (830) 1 1 ~ Rains fine sandy loam

. Re (831) 1 1 ' Rains-Urban land complex (Rains part)
Ro (89, 552) 1 1 Roanoke fine sandy loam

. Te (28) 1 1 Torhunta-Urban land complex (Torhunta part)
Tm (876) 1 1 Tomotley fine sandy loam

l .~ To (870) 1 1 Torhunta fine sandy loam

C
l - B. Map units with inclusions of hydric soils or have wet spots.

Map Unit - Hydric Normal location
Symbol Map Unit Name Inclusion = HC VC of Inclusion

Ag 646) Augusta fine sandy loam Tomotley 1 1 depressions

RuB (704B) Rureb sand Leon 1 1 depressions

Le (56) Lenoir silt loam Leaf 1 1 depressions

Ly (417) Lynchburg fine sandy loam Rains 1 1 depressions

Se (452) Seabrook loamy sand Leon 1 1 intermingled areas

of depressions
LC (41) Lynchburg=-Urban land Rains 1 1 depressions

complex
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Reference 15

State of North Carolina
Department of Natural Resources and Community Development
Division of Soil and Water Conservation
312 North Salisbun Street ® Raleigh. Nortk Carolinz 2761
Jlames G Marnn, Governor David W Sides
S. Thomas Rhodes, Secreary June 21, 1988 Dirvcror

Ms. Pat DeRosa
Superfund Branch
Bath Building

Dear Ms. DeRosa:

Enclosed is the list of hydric soils of North Carolina. The soils are listed

by soil order. The information is presented in the following order: county
distribution, acreage, drainage class, capability class, and associated

wetland communities. The soils with a red asterisk are floodplain soils and
may be of more importance to you. The soil surveys of each county will be a
valuable resource for approximate wetland boundaries by using the hydric soil
list and the delineated soil maps. If I can be of further assistance to you

on hydric soils or wetlands, please call.

—

Sincerely,

Kene A\MLMK

Kevin Moorhead
Wetlands Program

.

4

PO Box 27657 Ralech. Nords Caroling 276117687 Telephone 919-733-2302

An Eque! Opporrunin: Alrmative Acoan Emplner
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THE HYDRIC SOILS OF NORTH CAROLINA

Over 100 hydric soils have been used in soil survey work in North

Carolina.

Seven of the 10 soil orders are represented and each soil order

is discussed separately. .

ALFISOLS

Argent

Brookman

Grifton

Leaksville
# Meggett

Nakina
Stockade

Tuckerman
Yonges

ENTISOLS

Bibb

Bohicket
Capers

Cartecay
Carteret

Chastain

Chowan
Duckston

Engelhard

% Hatboro

Washington, Tyvrrell and Pamlico Counties, 27,200 acres. Pocrily
drained, 6w. Isolated swamps and pine/hardwood forests, pocecsin
Ivinges.

Tamiicc and loiumbus Counties, 9,660 acres. Very pooriv drai-ed,
Sw.

Bladen, Columbus, Brunswick, Fender, Onslow, Duplin, Lenoir,
Jones Counties, 64,958 acres. Poorly drained, 6w. Savannahs,
bottomland forests, pine/hardwood forests.

Rockingham County, 1,901 acres. Somewhat poorly drained, 3w.
Nash, Edgecombe, Lenoir, Craven, Jones, Pender, Bladen, Robeson.
Columbus Counties, 49,114 acres. Poorly drained, 4 to 6w
(flooding). Beottomland forests.

Columbus County, 18,721 acres. Very poorly drained, 6w.

Pamlico and Jones Counties, 23,459 acres. Veryv poorly dreined,
¢w. Mixed haré<ood/pine Iorests.

Pitt County, 8,832 acres. FPoorly drained, 3 to 5w (slope).
Pamlico County, 27,286 acres. Poorly drained, 6w.

Pocosin fringes.

Pasquotank, Hertford, Bertie, Halifax, Martin, Edgecombe, Nzsh,
Pitt, Creene, wilson, Nash, kake, Johnston, Wwavne, Lenoir,
Duplin, Sampson, Harnett, Moore, Robeson, Scotland Counties,
287,668 acres. Poorly drained, 5w. Bottomland forests.
Onslow, Pender, Brunswick Counties, 23,522 acres. Very poorlw
drained, 8w. Tidal brackish marsh. -
Hyde County? Very poorly drained, 6w.

Durham County, 1,831 acres. Somewhat poorly drained, 7w. The
known acreage of Cartecay may not meet the criteria of hydriz
soil because this series is considered hydric only when ponded.
Dare, Carteret, Onslow, Pender, Brunswick Counties, 24,729
acres. Very poorly drained, 8w. Tidal brackish marsh.
Rockingham, North Hampton, Martin, Johnston, Pender, Bladen,
Columbus, Richmond Counties, 47,038 acres. Poorly drained, 4 to
6w. Bottomland forests.

Camden, Gates, Chowan, Perquimans, Tyrrell, Brunswick Counties,
27,596 acres. Very poorly drained, 7w. Cypress/gum swamps.
Quter banks, 5,000 acres.

Brackish marsh/shrub zone, swales between dunes.

New series in Hyde County. Poorly drained, 6w. Formerly mapped
as a phase of Weeksville or Pasquotank series.

Henderson County, 1,674 acres. Poorly drained, 3w. Bottomiand
forests.



Hobutken
Kinston

Muckalee

Nawney
Osier

Wenadkee

Wysocking

HISTCSOLS

Be_nhaven
Cr-oatan

Currituck
Dare

Dorovan

Hebanny

Lzfitte

Mattamuskeet

Pamlico

Ponzer

Pungo

Scuppernong

- drained, Sw.

Pamlico and Carteret Counties, 21,134 acres. Very poorly
drained, 7w. Tidal brackish marsh. .
Lenoir, Greene and Wayne Counties, 11,009 acres. Poorly drained,
6w. Bottomland forests.

Washington, Beaufort, Craven, Jones, Onslow, Duplin, Pender,
Columbus, Brunswick Counties, 187,878 acres. Poorly drained, 5w.
Cypress/gum swamps,, bottomland forests. '

Gates County. Very poorly drained, 7w.

Pitt, Robeson, Dare and Currituck Counties, 8,827 acres. Poorly
Marsh/shrub transition in the outer banks, ?
Cherokee, Graham, Avery, Watagua, Caldwell, Wilke, Alexander,
Catawba, Iredell, Cabarras, Yadkin, Torsyth, Rockingham,
Guilford, Anson, Moore, Lee, Chatam, Alamance, Person,
Granville, Vance, Warren, North Hamptor, Hertford, Bertie,
Halifax, Edgecombe, Nash, Wilson, Johnston, Harnett, Wake,
Durham, Franklin Counties, 218,030 acres. Poorly drained, 6w.
Bottomland forests.

Hyde County. Poorly drained, 6w,

Camden, Gates, Dare, Tyrrell, Washington, Beaufort, Hyde,
Pamlico, Carteret Counties, 160,346 acres. Very poorly drained,
7w. Pocosins. '

Martin, Beaufort, Pamlico, Craven, Carteret, Jones, Duplin,
Onslow, Pender, Duplin, Cumberland, Bladen, Columbus, Brunswick
Counties, 294,822 acres. 7w. Focosins, Carolina Bays.
Currituck, Dare and Beaufort Counties, 44,642 acres. Very poorly
drained, 8w. Tidal brackish and freshwater marsh.

Currituck, Hyvde, Beaufort, Craven, Pamiico, Carteret Counties,
83,881 acres. 7w. Pocosins.

Currituck, Camden, Perquimans, Chowan, Gates, Hertford, Bertie,
Martin, Washington, Tyrrell, Hyde, Beaufort, Craven, Carteret,
Onslow, Pender, Bladen, New Hanover, Brunswick, Columbus
Counties, 255,712 acres. Very poorly drained, 7w,

Cypress/gum swamps.

Jones, Dare and Camden Counties, 13,029 acres. Very poorly
drained, 7w. Tidal freshwater marsh.

Craven, Pamlico, Onslow, Brunswick, Carteret Counties, 43,821
acres. Very poorly drained, 8w. Tidal brackish marsh.

New series in Hyde County. Very poorly drained, 7w.

Wayne, lenoir, Sampson, Bladen, New Hanover Counties, 42,834
acres. Very poorly drained, 7w. Pocosins.

Currituck, Dare, Hyde, Tyrrell, Beaufort, Washington, Craven,
Carteret, Robeson Counties, 123,258 acres. 7w. Pocosins,
isolated deciduous hardwood forests. : :
Gates, Camden, Washington, Tyrrell, Dare, Hyde Counties, 250,811
acres. Very poorly drained, 7w. Pocosins.

Chowan, Perquimans and Washington Counties, 9,810 acres. 7w.
Pocosins.
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INCEPTISOLS

Arapahoe

Ballahack

Chenneby

Conaby

Fortescue
Johnston

Liddell
Masontewn

Nikwasi
Pasquotank
Pettigrew
I'clawana
Roper
Rutledge

Sylva

Torhunta

Toxaway

Wasda

Weeksville

Wilbanks

MOLLISOLS

Armenia

Chowan, Perquimans, Washington, Tyrrell, Beaufort, Craven,
Pamlico, Carteret Counties, 88,436 acres. Very poorly drained,
6w. Mixed- hardwood/pine forests, pocosin fringes.

Gates, Edgecombe and Pamlico Counties, 11,817 acres. Very poorly
drained, 6w. Pocasin {ringes, bottomland forests.

Columbus County (in association with Chastain). Somewhat pooriy
drained, 4w. Only the ponded phase of this series is considered

‘hydric so the known acreage of Chenneby may not be considered a

hydric seoil.

Currituck, wasnington and Dare Counties, 7,337 acres. Very
poorly drained, 6w. Mixed hardwood/pine forests, brackish
marsh/shrub zone, bottomland forests.

Washington County, 720 acres. Very poorly drained, 6w.

Bertie, Edgecombe, Greene, Wayne, Lenoir, Duplin, Sampson, Hoke,
Cumberland, Bladen, Robeson, Columbus, Scotland, New Hanover
Counties, 245,727 acres. Very poorly drained, 7w. Bottomland
forests, cypress-gum swamps.

Wayne and Pencder Counties, 29,658 acres. Poorly drained, 6w.
Pamlico, Craven, Carteret and Onslow Counties, 21,182 acres.
Very poorly drained, 7w. Cvpress-gum swamps.

Proposed nountzin floodplain series in Haywood, Jackson, Cliay
and Macon Counties. Poorly and very poorly drained, 6w.
Currituck and Pasquotank Counties, 17,669 acres. Poorly drained,
6w.

Nev series in Hyvde County. Very poorly drained, 6w.

Harnett Countwv, 791 acres. Very poorly drained, 6w.

Camden, Washington, Tyrrell and Dare Counties, 38,442 acres.
Very poorly drezined, 6w. Mixed pine/hardwood forests, pocosin
fringes. ‘
Scotlané, Kobeson and Pamlico Counties, ¢,306 acres. Very poorly
drained, 6w.

New series in Jackson and Macon Counties. Poorly drained, 3w.
Beaufort, Craven, Carteret, Jones, Lenoir, Wayne, Onslow,
Duplin, Sampson, Cumberland, Pender, Blazden, Hoke, Robeson,
Columbus, EBrunswick, New Hanover Counties, 276,924 acres. Very
poorly drained, 6w. Carolina Bays, Pocesin fringes, mixed
pine/hardwood forests.

Graham, Clay, Transylvania, Henderson, Buncombe, Yancey, Ashe,
Watagua, Avery, Mitchell Counties, 19,453 acres. Very poorlv
drained, 4w. Bottomland forests.

Currituck, Camden, Tyrrell, Washington, Beaufort, Hyde, Pamlico,
Carteret, Bladen Counties, 66,658 acres. Very poorly drained,
6w. Pocosin fringes.

Pasquotank, Hyde and Tyrrell Counties, 44,706 acres. Very poorly
drained, 6w.

Hertford, Halifax, Wilson and Bladen Counties, 11,447 acres.
Very poorly drained, 6w:

Davie, Davidson and Cabarrus Counties, ‘,bbS acres. Poorly
drained, 3 to 6w.



Picture
Stono

SPODOSOLS

teon

Lwnn Hzven

Murviile

Olustee

ULTISOLS

Bavbore

Betherz

Blasden

Chatuge

Coxviile

Deloss

Elkton
Fallsington

Graﬁtham

Hemphill
Hyde

- Granville County. Poorly drained.
- Pasquotank County, 923 acres. Very poorly drained, 6w.

- Beaufort, Pamlico, Carteret, Jones, Craven, lenocir, Wavne,
Dupiin, Onslow, Sampson, Pender, Cumberiand, ioke, frobeson,
Bladen, Columbus, Brunswick, New Hanover, Gates, Dare Counties,
261,332 acres. Poorly drained, 4w. Pine flatwoods, savannahs.

- Cumterland, Hoke, Sampson, Bladen, New Eanover, Chowan,
Perquimans Counties, €2,670 acres. Poorly drained, 4%. Pine
flatwoods, savannahs. v

- Pitt, Craven, Lenoir, Jones, Carteret, Onslow, Duplin, Pender,
New Hanover, Brunswick, Columbus Counties, 178,870 acres. Very
poorly drained, 5w. Pine flatwoods, savannahs, Caroiina Bays.

- Pitt County, 1,265 acres. Poorly drained, 3w. Has recently
been correlated to Murville soil.

- Pasquotank, Hyde, Beaufort, Craven, Jones, New Hanover Counties,
80,781 acres. Very poorly drained, 6w.

- North Hampton, Halifax, Martin and Columbus Counties, 59,682
acres. Poorly drained, 6w. Bottomland forests.

- Gates, Hyde, Pitt and Pasquotank Counties, 64,610 acres. Poorly
drained, 6w. Mixed hardwood/pine forests.

- Hoke, Cumberland, Robeson, Bladen and Pitt Counties, 15,826
acres. Very poorly drained, 6w. Mixed pine/hardwood forests,
Carolina bays, pocosin fringes.

- Cumbterland, Bladen, Pitt, Edgecombe, Beaufort, Washington,
Tyrrell, Dare, Currituck, Camden, Perquimans, Chcwan, Gates
Counties, 90,915 acres. Very poorly drained, 6w. Pocosin
fringes, bottomland forests.

- Jackson and Clay Counties. Poorly drained, 4w,

- Edgecombe, Franklin, ?Pitt, Wilson, Lenoir, Wayne, Karnett,
Sampson, Bladen, Cumberland, Hoke, Robeson, Scotliand, Columbus
Counties, 99,771 acres. Poorly drained, 4w. Mixed hardwood/pine
forests, pocosin fringes.

- Cumberland, Craven and Carteret Counties, 54,574 acres. Very
poorly drained, 6w. Mixed pine/hardwood forests, pocosin
fringes.

- Pasquotank County, 32,626 acres. Poorly drained, Sw. Has
recently been correlated to Roanoke soil.

- Pasquotank County, 1,712 acres. Poorly drained, 4w. Has
recently been correlated to Tomotley soil.

- Bertie, Halifax, Edgecombe, Wilson, Greene, Craven, Jones,
Johnston, Harnett, Sampson, Cumberland, Pender, Bladen, Columbus
Counties, 81,959 acres. Poorly drained, 6w. Mixed pine/hardwood
forests.

- Haywood, Jackson, Macon Counties. Very poorly drained, 4w.

- Dare, Hyde, Tyrrell, Washington, Beaufort, Camden Counties,
81,813 acres. Very poorly drained, 6w. Pocosin fringes.
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Icaria

Kenansville -

Yirnkora
Leaf
Lenoir
Lumnbee
McColl
Myatt
Nimmo
Othello

Pantego

Paxville
Perquimans
Plummer

Pocomoke
Portsmouth

Rains

Roanoke

Toisnot

_ Pasquotank County, 5,312 acres. Very poorly drained, 3w.

Gates, Chowan, Perquimans and Dare Counties, 9,731 acres. Poorly

‘drained, 6w.

Although on the hydric soil list, none of the known acreage in
North Carolina meets the frequency of flooding criteria.
Therefore; the mapped units do not meet the criteria of a hvdric
soil.

Benderson, Buncombe, Madison, Hasvwood Counties. 1221 acres.
Poorly drained, 3w.

Hertford, Bertie, Beaufort, Pitt, Craven, Pamlico, Jones,

‘Lenoir, Wayne, Johnston Counties, 259,758 acres. Poorly drained, -

4w, Pine/hardwood forests.

See the note for Kenansville soii above.

Edgecombe, Greene, Wayne, Lenoir, Duplin, Sampson, Pender,
Brunswick, Columbus, Robeson, Scotland Counties, 76,087 acres.
Poorly drained, 6w. DBottomland forest.

Hoke, Cumberland, Robeson and Scotland Counties, 19,183 acres.
Poorly drained, 6w. Carolina Bays. _
Wayne, Hyde Counties, 20,637 acres. Poorly drained, 3 to 5«
(flooding).

Currituck, Camden, Perquimans, Chowan Counties, 6,567 acres.
Poorly drained, 4w.

Pasquotank County, 18,721 acres. Poorly drained, 3 to 5w
(slope).

Gates, Bertie, Beaufort, Martin, Pitt, Craven, Carteret, Jones,
Lenoir, Wayne, Johnston, Onslow, Duplin, Sampson, Cumberlard,
Hoke, Robeson, Bladen, Pender, New Hanover, Columbus, and
Brunswick Counties, 206,110 acres. Poorly drained, 6w.
Pocosin fringes, pine/hardwood forests, Carolina bays.

Greene, Pamlico, Sampson and Biaden Counties, 20,932 acres. Very
poorly drained, 6w.

Camden, Chowan, Perquimans, Tyrrell and Beaufort Counties,

- 41,467 acres. Poorly drained, 5w.

Wake, Robeson, Scotland and Anson Counties, 7,027 acres. Pecerly
drained, 5Sw.

Currituck, Camden, Chowan, Perquimans, Pasquotank, Dare, -
Tyrrell, Washington, Beauvfort, 2itt, ITigecombe, Lencir, Harnet:,
Bladen, Robeson, Scotland Counties, 145,023 acres. Very poorly
drained, 6w. Pocosin fringes, pine/hardwood forests.

Gates, Hertford, North Hampton, Halifax, Bertie, Martin,

Beaufort, Pitt, Edgecombe, Nash, Wake, Johnston, Wayne, Wilson,
Greene, Craven, Pamlico, Carteret, Jones, Lenoir, Onslow,

Duplin, Sampson, Harnett, Cumberland, Hoke, Scotland, Richmond, o
Robeson, Bladen, Pender, New Hanover, Brunswick, Columbus
Counties, 836,029 acres. Poorly drained, 3w. Pine/hardwood
forests, Pocosin fringes, Carolina bays, bottomland forests.
Currituck, .Camden, Pasquotank, Perquimans, Chowan, Gates,
Hertford, North Hampron, Halifax, Bertie, Washington, Tyrrell,
Beaufort, Martin, Edgecombe, Pitt, Craven, Carteret, Wilson,
Franklin, Wake, Johnston, Durham, Chatham, Lee, Harnett,
Cumberland, Sampson, Bladen, Davie, Iredell, Caldwell Counties,
352,125 acres. Pocrly drained, 4 to 6w. Bottomland forests,
mixed pine/hardwood forests. _
Wilson, Franklin, Johnston, Harnett, Sampson, Bladen, Robeson
Counties, 15,689 acres. Poorly drained, 5Sw.
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*Hoke, Bladen, Pender, Brunswick, New Hanover Counties,

Currituck, Camden, Pasquotank, Perquimans, Chowan, Gates,
Hertford, Bertie, North Hampton, Halifax, Nash, Wilson,
Johnston, Craven, Carteret, Beaufort, Tyrrell, Washington
Counties, 170,764 acres. Poorly drained, 4w. Pocosin fringes,
mixed pine/hardwood forests.
Robeson County, 9,774 acres.
(flooding). - -
Wayne County, 9,544 acres. Poorly drained, 3w.

Martin, Lenoir, Jones, Onslow, Duplin, Sampson, Cumberland,
190,108
Pocosin fringes, mixed pine/hardwood

Poorly drained, 3 to 5w

acres. r~orly drained, 6w.
forests.

Cherokee, Avery, Watagua, Yadkin, Catawba, Lincoln, Gaston,
Alamance, Anson, Wake. Yancey, Warren, Franklin, Nash, Halifax
Counties, 30,267 acres, Poorly drained, 5w. Drainage heads.
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: SURFACE WATER ROUTE
DISTANCE TO A SENSITIVE ENVIRONMENT

"Wetlands" Definition for the HRS (40 CFR 230)

2:1.2 Delin.tion.

The term "wetlands" means those areas that are inuncaiec or saturzied
by surface or groundwater at a frequency znc duration sufiicien: to
suzport, and that under npormal circumsiances SO unort 3 prevalenos of
vegetation typically adapted for life in szturated soil conait.ons,
Wetlands generally include swamps, marshes, bogs, &nc similar areas.

230.4! Wetlands.

(a)(1) Wetlands consist of areas that are inundated or saturated by surface or

groundwater at a frecuency and duration sufficient to support, and that
under normal circumstances do support & prevzlence of vege:iziion
tvoically adapted for life in saturated soi! conacitions.

Where wetlands are adjacent to open water, theyv zenerally constitute
the transition to upland. The margin between we:!lzand and open water
can best be established by specialists familiar with  the !ocal
environment. particularly where emergent vegeiztion merges with
submerged vegetation over a broad area in such zlaces as the l!ateral
margins of open water, neadwaters, rainwater catch tasins, anc
roundwater seeps. The landward margin of wet!znds also can d2st be
identified by specialists familiar with the loca! environment when
vegetation from the tworegions merges over & broad area.

Wetland vegetation consists of plants that require saturated soils ic
survive (obligate wetiand plants) as well as plants, including cer:ain
trees, that gain a competitive advantage over others because the: can
tolerate prolongec wet soil conditions and their competitors cannci. In
addition to plant populations and communities. weilands are delimitaZ by
hydrological and physical characteristics of :ihe environment. These
characteristics should be considered when information about them is
needed to supplement information available aoout vegetation, or where

wetland vegetation has been removed or is dormant.
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November, 1985, the City had the following customer base:

Customer Categories Number of Customers
lResidential, in City 5,221
Commercial, in City 664
Industrial, in City 55
Residential, outside City 860
Commercial, outside City 33
lIndustrial, outside City 9

Additionally,the City sells water on a wholesale basis to

Wastewater

Trent Woods and the Neuse River Sewer and Water District. According to
the City's consulting engineers, Finkbeiner, Pettis and Strout, the
average daily water demand in 1983 was 3.06 million gallons per day
(gpd) with a maximum day demand of 5.14 million.gpd. The system's
existing capacity is 4.0 million g.p.d. Therefore, average daily demand
is 76.5% of capacity. Peak demand is 128.5% of capacity.

The City is currently preparing a long range water system
improvements plan. While this plan is not yet in final form, the
following major improvements are under consideration:

o addition of a 5th water supply well.

o improvements to the in City water pumping plant to
increase capacity and system pressure.

o construction of a 500,000 gallon elevated water tank.

The fundamental objections of these improvements are to increase
overall capacity to 5.0 million g.p.d. while providing sufficient
water pressure throughout the water distribution system. A water system
lmprovement plan is being prepared to identify the capacities necessary
to serve future growth in and around New Bern.

Collection and Treatment. The service area of the City's

Operates a
Wastewater
Drive., The
Wastewater
daily flow

I%%! iR R S Uk an s Sm an e S R s

Sewage system and its treatment plant, containing 5,632 customers as of
November, 1985, are identified by Map Three. The City currently

4 million gallon per day trickling filter type secondary
treatment plant located at the northern end of Glenburnie
plant discharges into the Neuse River. The average daily
flow is currently about 2.8 million gallons per day. Average
is therefore 70% of capacity.

However, the City is currently under a moratorium on new
Connections and has applied for a special order by consent (soc) from
he N.c. Division of Environmental Management. The moratorium is based
°n the City's inability to meet effluent BOD limitations.

th The City prepared an interim action plan in April, 1987 to address
o €Se deficiencies which includes technical, governmental and
N9ineering program elements. The Board of Aldermen has given a high

15




‘ About half of New Bern's Planning area falls within the
marginally suitable area including the areas currently receiving most
of the new growth to the west. These lands can be satisfactorily
converted to urban land uses provided that drainage improvements and
sewer is provided. Additionally, organic material must be removed from
the surface of some soils in the marginal category. It must be :
understood, however, that the cumulative effect of development in thecsc

areas can create water quality problems.

Areas of Environmental Concern. Areas of Environmental Concern (AEC's)
are sensitive environmental and cultural areas protected by the Coastal
Area Management Act (CAMA). General categories of these areas are
identified through State guidelines according to the Administrative
Procedures Act, as administered by the Division of Coastal Management.
Special areas of local or regional environmental or cultural
significance can be nominated as AEC's by individuals, groups or
governing bodies. See also N.C.A.C. Section 15-7 for actual state
regulations defining and governing allowable uses in these areas.

AEC's lying within New Bern's jurisdiction include Public Trust
Waters, Coastal Wetlands, Estuarine Waters, and Estuarine Shorelines.
Development or other land and water uses within AEC's generally requir
CAMA permits. The State has established extensive guidelines regarding
activites within AEC's, but generally does not preclude any land use by
right. As part of an effort to share implementation of the Coastal Area
Management Act with local governments, the State's land use planning
guidelines require that local governments identify acceptable land use
within AEC's in their planning jurisdiction. Descriptions of AEC's
within New Bern's jurisdiction are provided below.

o Public Trust Waters

These are legally defined areas of environmental concern
where the public has a right to navigation and recreation.
The primary concern is that uses such as bulkheads and mariras
which must utilize public trust areas, do so without interferina

with the public interest in these areas.

o Coastal Wetlands

Coastal wetlands, or high tide marshlands, are found
adjacent to the Neuse and Trent Rivers in two separate
locations. The largest wetland area adjoins the Trent River and
Lawson Creek, containing approximately 214 acres. Another
wetland area is located on the western side of the Neuse Rive:
eastward from Woodrow subdivision. The primary plant species in
both areas is cordgrass (spartina alterniflora).

These marshes provide habitat for wildlife and waterfowl
and act as a deterrent to shoreline erosion and sediment runoff

o Estuarine Waters

Estuarine waters in New Bern's jurisdiction are those ar=sa-

29
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of the Neuse and Trent Rivers between the city limits and the
mean high water mark, the high water mark being described as
the clear line impressed on the land adjacent to the rivers.
Generally the New Bern city limits extend about 300 feet from
the high water mark into the Neuse and Trent Rivers. Estuarine
waters are bordered by estuarine shoreline. These waters are
among the most productive natural environments in North
Carolina. Many fish and shellfish species spend all or part of
their life cycle in estuarine waters. The water areas are used
for commercial and recreational navigation, water sports, and

provide aesthetic benefits.

o Estuarine Shorelines

Estuarine shorelines are defined as non-ocean shorelines
which are especially vulnerable to erosion, flooding, or other
adverse effects of wind and water and are intimately connected
to the estuary. The estuarine shoreline encompasses the area

landward along the estuaries, bays, sound and other brackish
waters for a distance of 75 feet from the mean high water level.
There are no specific restrictions within estuarine shoreline
areas. The prime reguirement is that all development sub-
stantially preserve natural barriers to erosion. In New Bern's
planning jurisdiction, all shorelines of the Neuse and Trent

Rivers fall within this classification.

Management guidelines and rules for uses for all Areas of
Environmental Concern are described in the most recently amended
version of Section 15-7H of the North Carolina Administrative Code.
These rules are available through Division of Coastal Management

offices in both Raleigh and Morehead City.

Community Facilities Capacity

Community Facility Capacities are identified and discussed by the
Community Facilities Section (page 12) of Existing Conditions.

30
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RESOURCE PROTECTION
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The Estuarine System. The Areas of Environmental Concern
(AEC's) within New Bern's planning jurisdiction are all
components of the Estuarine System. These AEC's, as
described by the Constraints to Development Chapter (page
23 ), are: 1) estuarine waters: and 2) estuarine
shorelines of the Neuse and Trent Rivers, Jack Smith Creek,
Lawson Creek and Renny's Creek to points inland where ocean
tides no longer affect these water bodies; 3) coastal
wetlands: and, 4) public trust areas. All shorelines below
Wilson's Creek on the Trent River and Pitch Kettle Creek on
the Neuse River are defined as Estuarine Shorelines and
subject to applicable policies and regulations. The State
Policy Statements for AEC's offer protection for New Bern's
fragile and significant environmental resources through
CAMA permitting procedures. 1In accordance with those
policies set forth in subchapter 7H of the State CAMA
regulations, New Bern adopts the following policies
concerning AEC's in its jurisdiction. ‘

(1) Estuarine Waters. 1In recognition of the importance of
estuarine waters for the fisheries and related
industries as well as aesthetics, recreation, and
education, New Bern shall promote the conservation and
quality of this resource. Activities in the estuarine
water areas shall be restricted to those which do not
permanently or significantly affect the function,
cleanliness and circulation of estuarine waters.
Appropriate uses are restricted to those suth as
marinas, piers, docks, boat ramps, bulkheads and aids
to navigation that will prompt the public's interest in
maintaining the critical Areas of Concern.

(2) Estuarine Shorelines. The City recognizes: the close
association between estuarine shorelines and adjacent
estuarine waters; the influence shoreline development
has on the quality of estuarine life; and the damaging
processes of shorefront erosion and flooding to which
the estuarine shoreline is subject.

Suitable land uses are those compatible with both the
dynamic nature of estuarine shorelines and the values
of the estuarine system.

Residential, recreational, commercial and industrial
land uses are all appropriate types of use along the
estuarine shoreline provided that:

a. All CAMA permitting regquirements are met;

b. All terms of the New Bern Zohing Ordinance are met;

c. The construction of impervious surfaces and areas

36




The preparation of this map was financed in part through a grant provided
by the North Carolina Coastal Masagement Program, through funds
provided by the Coastal Zone Management Act of 1972, as amended,

which i administered by the Office of Ocean and Coastal Resource , ,
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The preparation of this map was financed in part through s grant provided
by the North Carolina Coastal Management Program, through funds
provided by the Coastal Zonec Management Act of 1972, as amended,
which is administered by the Office of Ocean and Coastal Resource
Management, NO.AA,
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1960, 270, 1700, 1902
Conius Census Conius €atimate Consvs Consus Census Ertimate
County April 1V, 1960  April 1, 1970 Aprild 1, 1900 Juty 1, 1902(®) County April V, 1960 Aprd) V1910 Apcdl 1, 1900 July 1, 1982te)
Stote Totet!d? 4,936,139 3,084,411 s,801,766¢0? 6,019,406 .
Alamsnce 0,674 % ,902 91,317 100,810 Johns tun 62,736 61,731 10,99 12, )?l-
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Orunswick 10,270 24,22) 35,007 9,021 Mock lenburg m,n 334,656 104,270 419,660
Buncombe 130,074 143,096 160,954 163,631 Mitchal ) 13,906 13,447 14,428 14,310
Burke 52,701 60,364 72,304 74,059 Hont gomory 18,408 19,261 22,469 72,126
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.
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Coseoll 19,912 19,053 2,105 FIRY.) One tow 06,208 103,126 112,784 116,654
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Colurbus 40,913 6,931 31,037 31, 305 O] 69,942 13,900 ,146 91,902
. Craven 3,773 62,934 1,043 13,19 rolk 11,393 1,135 12,904 IS
Custror 1 2nd, 140,410 12,042 241,160 30, 316 fandalph 61,497 16,350 7N, 23,9
Currltuch 6,601 0,916 V1,009 6N Hichnond ¥,102 37,007 49,40} vy
Ooro 3,939 6,999 13,377 14,693 Robuson 09,102 04,047 101,610 103, 3%
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Davle 1 16,720 16,833 24,599 19,896 Rowan 82,007 90,03 29,186 100, 829
Ouptln 40,270 30,019 0,992 41,009 Putharford 45,0 a3 33,701 99,700
Durhen 111,993 132,601 192,70% 133,089 Sompson 0,01 44,951 9,607 IURTY
tagocorbe 94,226 32,34\ 3,900 36,987 Scot)and 25,103 26,929 31,213 3,018
Forsyth 189,420 113,118 243,68) 249,859 Stonly 40,873 42,822 18,511 48,068)
Fronklla 20,735 26,820 30,053 30, 114 Stokos 22,314 13,182 33,086 3,192
Geston 127,01 1,019 162,960 166,271 Surry 48,205 31,41 39,449 39,612
Gales 9,254 0,324 0,879 9,034 Sealn 0,367 8,033 10.28) 10,399
. Grahem 6,432 6,962 1,017 1,147 Tronsylivenls 16,31 19,7V) 23,417 4,10
Cranvitie N9 32,762 34,04) 35,246 Tyreolt 4,520 3,006 3,915 LN
Greone 16,741 14,967 16,117 16,071 Unlon 41670 YR I 10,300 15,633
Culllord 245,929 200,643 37,134 32,872 v :
Halllex 9,956 34,334 33,206 33,634 Wono uf;:gg; z;«::gg; ).;’f';‘zl; ):::3
Mornatt 0,23% 49,661 37,370 60,993 Worran 19,652 13,340 16232 16,076
Meywood w,m a,no 46,493 47,067 Washlngton 13,408 14,038 14,001 14,310
tonder s0n %,163 42,804 30,500 61,94 volsuge 17,329 13,404 31,666 3, U1
Hortford 71,18 24,439 23,360 23,443 Yoyno 82,09 63,400 91,0
. 54 97,110
Hoke 15,336 16,43 2,303 21,353 ¥ilxes 45,269 95324 38,637 39,432
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(s) Provislonal,

(b) Revisod totsls are 5,801,385 for the stete, 22,261 for r'endor county, end 91,300 for Hendolph county,

SOUNCE: U.S. Departmont of Commarce, Nuresy of the Census.
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: ! . V9 W60, 1970, 19M .
1930 1960 to70i® 1900 1930 1960 197049 1960
Percent Porcont Porcant Percent Percent Percent Porcont Porcant
County Wrben  Rurel Urban Rurel Urben Rurel Urbon Rursi County Urtien  Rurel Urben Rural Urben furel Urban  Rurel
State Total 33.78 66.38 ¥.31  (0.3% 43,95 34,98 m.ng  32.0%
. . 1.2 4.0 69,9 M. A L, 35.4 Juhnston 12.% 07.% 19.9 .t 2.9 1.1 26.11 3.2
:I'::::::r ! .: 1(’)8.3 i - 100.0 " - 100.0 ).: 96.6 Jonns - 100.0 - 100.0 - 100.0 - 100.0
Allaghany - 100.0 - 100.0 - 100.0 - 100.0 Loo 2.0 37.4 46.1 33.9 hURY (1% ] 40.? $9.0
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Buncombe 4.9 9.0 32.7 471.) 2.2 47.8 O\ 9 )7>.| Mltchell - 100.0 18.0 82.0 ~ 100.0 - 100.0 -
Burke 4.3 NI 2.0 71.0 8.9 .3 34,8 63.2 Mont gomery ~ 100.0 - 100.0 - 100.0 IZ..O 096.0
Cobarrus 6.0 34.0 67.7 31.3 64.0 ¥%.0 62,6 7.4 Moore 12.9 87.1 t4.2 3.0 13.2 84.8 2).8 16.2
Caldvell 18.2 #81.8 2.0 74,0 3.9 69.1 0.4 1.6 Hash 24,7 73 2.4 71.6 32.2 6.0 40.0 . 60.0
Comnden - 100.0 - 100.0 - 100.0 - 100.0 Hov Henover 7.2 28.8 69.0 1.0 69.5 30.% 086.7 13.)
Corteret 3.2 6).8 .0 69.0 7.2 2.0 19.9 00.% Hor thomp ton - 100.0 - 100.0 - 100.0 - 100.0
Coseeoll - 100.0 ~ 100.0 - 100.0 - 100.0 Ons low 18.2 o!.8 20.9 7949 37.% 42.% 64.6.  d%.4
Cotavbe ! »N.? 66.) 4.1 $%.9 42.9 57.1 3%.8 44.2 Oreango 6.7 733 29.) 10.7 50.) 9.7 57.9% 42.3
Chathsn 9.8 9.2 16.6 0).4 3.9 Bd.t 133 06.7 Poml lco - 100.0 - 100.0 - 100.0 -« 100.0
Charohes - 100.0 - 100.0 - 100.0 - 100.0 Pasquotank 52,1 4149 34.9  9).0 52.4 6.4 9.2 50.8
Choven 3.6 644 8.0 62.0 44.) %%.7 42,7 373 Pender - 100.0 - 100.0 - 100.0 0.1 99.9
Clay - 100.0 ~ 100.0 - 100.0 - 100.0 Porquimons -~ 100.0 - 100.0 - 100.0 - 100.0
Claveland 3. 647 3.9 (A ] 3.0 ¢6.0 0.9 1. forson 1.7 02.) 19.9 00.3 0.7 19.) 2%.0 4.2
Columbuys 8.4 9.6 9.6 9.4 0.9 9t.1} 16.2 03.0 Pt Jo.0 69.2 1.0 371.2 30.0 30.0 9.9 50.5
\ Cravan 314 67.6 6.7 ] 13.) 93.2 44.0 9.6 30.4 Molk - 100.0 - 100.0 - 100.0 - 100.0
Curterlond W1 60 7.3 9. 18.t 23.9 06.6 1.4 Randolph 135.2 B84.8 25.) L X2 .2 69.8 3.y  69.7
Currltuck - 100.0 - 100.0 - 100.0 - 100.0 Aichmond 34,3 6307 3.6 66.4 3).4 66.6 0.0 60.0
Oore - 100.0 = 100.0 - 100.0 - 100.0 Robuson 0.3 89.5 20.) 19.7 7. 12.7 2.3 10.7
Osvidson 9. 60.3 39.4 60.6 3 62.9 3.4 66.6 Rock Ingham 0.3 61.5 a1 30.9 44,17 3% 40.) 99.7
QOevie - 100.0 ~ 100.0 1).4 86.6 0.7  089.) Rovon 4 36.9 41.2 92.8 42.1 37.9 4.2 9.8
Suplin - 100.0 0.1 92.9 14,9 03.1 14.2 83.0 Aulthortory 3.4 66.6 Ma 60.9 0.1 .9 20.6 M.
Ourhen 0.2 19.8 71%.6 24,4 1%.9 4.1 .7 19.0 Sempson 0.9 91.1 9.9 04.3 13.9 04.1 15.2 84.8
Cdgacomvo 0.7 39.) 4.9 9%1. aa 52.9 43.9 4.1 Scot lend .0 72.9 32.1 61 32.9  61.0 6.9 64.0
forsyth 6%.0 32 69.2 )o.8 8.8 Na2 71%.2 4.8 Stonly 3.8 60.2 )0.0 10.0 26.0 1.0 3. 66.9
Frenkiin 8.1 91.9 10.0 90.0 11.0 09.0 10.8 09.2 Stokes - 100.0 - 100.0 - 100.0 6.5 1.9
Gos ton 9%.2 4.0 61.8 )8.2 71.0 29.0 69,1 30.9 Surry 20.4 n.6 20.6 19.4 2%.0 13.0 16.3 83.7
Gates « 100.0 - 100.0 - 100.0 - 100.0 Svaln - 100.0 - 100.0 - 100.0 - 100.0
Groham - 100.0 - 100.0 - 100.0 - 100.0 Tronsylvente 5.7 74.) 9.7 10.) 26.6 1.4 2.7 1)
Greavilie 1.0  19.0 R 18.9 32.7 61.) 34.0  63.2 Tyrrell - 100.0 - 100.0 - 100.0 - 100.0
Groene - 100.0 - 100.0 - 100.0 - 100.0 Unlon .1 13.9 244 13.6 2%.) .0 210 18.)
Gultford 66.0 34,0 76.1 23.9 . 16.7 23.) 75.9 24,1 Yance )il-) 63.7 )9.8 60.2 42.3 37.9 )6.0 6).2
Mellfaw 4. 19.9 3.7 67.)3 .3 6).) 3.t 62.9 Weke 33.1 6.9 6).2 3.8 69.6 30.4 1.8 20.2
Hornett 20.) 19.1 22) 1.7 22.Y 17.3 2.0 11.0 Yorren - 100.0 - 100.0 - 100.0 - 100.0
Hayvood 1. 12,9 /) M7 1.9 1240 24,) 1349 vashington 34,0  66.0 3.6 65.4 J4.0  66.0 .9 69.1
lnnderson 19.7  00.) 16.3 8).7 m.o Mn.o0 19.4 80.6 Watouge 16,2 68).9 1.0 19.0 3.4 62.6 3.2 67.0
Mortlord 16.7 03.)3 N.8 60.2 3.6 63.4 33.0 66.2 Wayno ».2 60.8 40.0 99.2 4G6.7 33D 64.¢ )56
lioke - 100.0 18.7 al.) 19.3 60.7 17.0 02.2 Wilhes 9.7 90.) 2.3 9.7 6.6 9).2 10.9 089.!
tiyde ~ 100.0 - 100.0 - 100.0 - 100.0 Wiison 42.2 3%1.8 49.0 0.2 . .9 349 9.3
Iredell 42.1  371.) 42.8 957.2 4.2 9.8 3.0 67.0 Yadkin - 100.0 - 100.0 - 100.0 - 100.0-
Jeckson - 100.0 - 100.0 - 100.0 - 100.0 Yancoy - 100.0 - 100.0 ~ 100.0 - 100.0

(o) Urtian-rurel porcantegns for 1970 vore not corrocted for oll those cnuntles which hod population corrections of ter

pvbLiished Lyt were corrected in salectod counltles by the Duresu of w Census.

SQRCEs Offlce of Stele Budget and Mensgnment, Resasrch ond Plannlng Services,

UsSe Dopertment of Cownorce, Duresy ol the Census,

the 1970 urban-rurel Ilgures «are
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POPULATION DENSITY AND LAND AREA BY COUNTY

. 1960, 1970 AND 1580
I 1980
Sansity(®) g Lend O=nsityfe) 19,,23
- Ares : Ares
; County 1960 1550 1980 (Sq. Hl.) County 1960 1970 1980 (Sq. HI.)
tete Totel S 104 120 43,843
Alamance 197 28 229 433 Johnston 15 77 89 795
l Alexander g 75 57 %9 Jones 24 21 21 470
Alleghany 2 - - 4 234 Lee 104 119 142 259
Anson <7 24 48 533 Lenolr 141 138 149 202
Ashe &2 3 2 426 Lincoln oL " 110 142 38
I Avery 2s S 58 247 N McDovel | v 61 70 80 437
Seaufort 43 44 49 826 Macon 29 31 o 517
Bertle pi ) 30 701 Madlson 38 36 37 451
Bladen 3 30 35 879 Martin 56 54 56 461
. Brunswlck 23 28 42 861 Meck lenburg 502 669 766 528
Buncombe 202 221 244 659 Mitchel | 63 63 65 222
Surke 104 'S 144 SCS Mont gomery 38 R . 45 © 450
I Cabarrus 189 X6 236 64 Moore 48 55 T 201
Calivell He HEd] 142 n Nash 11! ioc9 124 840
Comcen = 3 24 241 New Hanover 370 449 559 185
l Certeret €2 39 78 525 Northampton 50 43 42 538
Zeswell £2 135 43 227 Ons lov 114 135 148 763
Cetawda 1S90 23 266 296 Crange 108 144 193 400
Chetham 28 22 47 708 Pamlico 29 28 N 341
Cherckee = . ) ) 42 452 Pasquotank 112 118 125 28
I Chewan 6% £2 €9 181 Pendar 22 ra 25 875
Clay pras P n 214 Perquimans 35 34 b 246
velend 182 i3 17z 58 Person 66 65 3 98
l .umbus 52 50 54 939 Pitt 107 13 137 656
Creven g 2 101 702 Polk 49 49 55 238
{ erleng 225 328 376 657 Rendolph 7 9% 116 289
.rltuck 22 28 43 56 Richmond g2 84 95 277
Lare 13 12 4 291 Robeson oL 8S 107 949
I Davidson 144 174 207 548 Rocklngham 122 127 147 549
Dzvie €3 n 92 267 Rowan 160 172 191 519
Duplin 435 4 50 e Rutherford 8 84 95 568
l Ourham 315 250 513 58 Sempson 50 48 53 947
Sdgecombe 168 103 m 506 Scotland 7 84 101 3.9
forsyta 247 s 552 412 Stanly 102 108 123 %s6
Frenkliin 5€ S5 6! 494 Stokes 49 52 73 452
I Geston 355 417 455 357 Surry %0 95 110 " 535
Gates 27 S 25 3>8 Swaln 16 17 o) 526
Greham 22 2 Ye) 289 Transylvanla 43 52 62 378
Granville 61 61 64 534 Tyrrell 11 10 10 407
I Greene i 62 56 61 266 Unlon 70 86 110 639
Gullford 379 441 487 651 vance 129 131 148 249
Hatltax 82 3 76 724 Woke 196 267 353 854
Harnett 82 82 99 601 Wearren 44 37 38 427
' Haywvood 73 76 84 555 Washington 40 41 45 332
. Hencerson 95 1i3 156 375 Watauga 55 74 101 314
Yertford (] &5 65 356 . Yeyne 148 153 175 554
HOk® 55 42 52 391 Wilkes 59 65 18 €2
l Hyde 9 9 9 624 ¥Wllson 155 153 169 314
: Jredall , 106 126 144 574 Yodkin 68 73 85 33%
| Jackson % 4 53 490 Yoncey 45 40 48 314

R L

- Eal

, Populatlon per squere mlle of land area. Land ores calculations for 1960 and 1970 dlffer sllghtly {from those for
1980,

T

s .RCE: U.S. Departrent of Commarce, Bureau of the Census.
\ S1{lce cf Stete Budget and Management, Reseorch ond Planning Services.
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Table 17 .
HORTH CARCL ERA POPURATION OF | HOONPOIATED 14 ACLS AND NICIR MURCENTALL GOV
1970 10 1900
ITESI T LT T 0 =3 L == == 4+ = rTI2xRETTTTTIIL T
County 1970 1900 Percontege County 1970 1900 Porcentoge
Clty Locetion Census Cenrus Chenge City Locetlon Census Consus Chonge
Aoerdoan Honr e 1,992 1,903 22.2% cdenton Choven 4,9%¢6 3,091 g.1
Mhoshle tnrttord 9,103 4,007 -4.) €lizohoth City Comdan, Pesquotank A, m 14,004 -2.6
Atemone Al amance L 320 " Flizohethtown Bladnn L] 3,99 130. ¢
Albermasrie Stanly 120 13,010 32.0 CIv. Park Avery 30) k3 ) 6.4
Alexonger Mil g Ruther ford 900 68) -34.9 Cikln Surry, Wifhos 2,077 2,0%0 -1,
Alltance fomllico b2 616 6.8 €llanhoro Rut har ford 6y 3060 0.4
Andrevsy (herokes 1,04 1,62 17.4 €lterbo Alchmand 91 1,4 9%.0
Mylor tornett 1,01 1,109 19.4 Eim City Vil son 1,201 1,361 30.0
Msonvl,lo Mson 694 194 14.4 E1on Collega Alamence 2,150 1.") 3.6
Aoex Vabe 2,13 27,047 N Emorald lsle Corferet 121 063 807.0
Aopahos fanmiico "2 461 120.) tnflold Hal it 2% -
Achdnle Mt iford, Randolph 4,80 3,743 11.9 Erein Harnott HEN H o
he lington Taorin m 812 2206 €ur oko Weyne "76) ‘309 13.2
Asheboro Randolph 10,191 19,292 4. Cvoretts Martin 179 ny 1.8
Ashaville tuncorbe 3,90 33,98) 1.3 Folr Blult Coltuslivy t,03 1,00 7.l
Askaeviile fwrile 700 m -8.1 falrmont foveson 2,001 2,650 ° <.
Alklason Pontar 32 299 -8.) Falson ouplin ‘39 ‘63 0
Atiantic Car inrat (1Y (153 m falth Nivgn 00 g',g :.:
Atlsatic Neach Lartorel pli ) 940 3.7 talcon Consorinmg, Samperin ™! iR 7) -,:o
Al andor (wrtie 94 1,214 20.2 Fethlang rite 1% 1ig 9.2
Aorore fvisulor) 620 w0 ‘|2.6' Fallston
:u;r'vllla . '.'-:wmn M) 120 3.2 F-rn:lll. s:::.'"‘ [} 2(:". 4 %; !O:»?
rden e 3,150 4,361 2.4 Foyatl " . . .
Calfey Hash '1u '60’ %4 f;::n.(‘:'::;. ::1‘!,:::;:: ’;':;2 )‘;,127 N
Gokersvilie Mitehel {n 3713 -8.8 founteln Pity " ese ,600 18]
Danane (1% Avary 1354 1,007 ) four Ooks ohnst ] Qo «1.)
fain anfort b3 100 10,4 foulice bbo:: on 1,097 1,049 0.0
fatticboro Lagrontn, Nash s61 62 12.9 fFeanklin Mot on 13% . ;2; 1.600.0
Bayboro Feslico 663 159 1. Franklinton Fronkiin 1,499 1,394 ]
Bosr Grass Martin 9 02 -17.2 Frenkiinvilie Randoiph 'M;l '607 -;):;
Cosutort Cartorar 3,368 3,626 13,6 Fromont
Minaven Mavlort 7:75" 1:‘)0 7.6 f:::t:'v\'hrlnl ::IY-:. ;.3976 HHH b
Datmont Caston 3.0%4 t601 -0.0 Cor | and S ‘ore e e
Dotville frynsuich 29 107 1.9 Cor o by :own 6%6 803 3L
Orlvnod Clovalend 136 613 -16.7 Coryylrur ’0 . , 4,92) 10,073 104,68
Onnsnn yhason 1,267 2,1 2.2 Cvn:on ! ':)f;:ouo'on o8 EDEN 10,0
:;n?or Ciyy Gaston 4,9 4,107 -4 Costonle Gn’:lo:w o l;")(;; [}) g?; -’g.("
he Pive 11 1,023 . ' ' .

Grulavilie fuplia INLY " 1,060 33.; cc:.'::::;:. (sz:;::‘ e »n e
Olitmore Forest Mncombie 1,290 1,499 1. Gihson Scotiend 33; )’)'; i”;
Biscom Hont gomer 1,741 ] : .
Bloch Oreoh ur 1 soomery % I.;;’ "7“; g:::o;:l:'l\: slo:o'\c-. Gulbtord 1,00 2,065 (10
Black Mountaln Duncorte 3,204 4,08) 7.4 Godvin P C::b:rltnd i ¥ “hars
81sdandoro 01aden 70) 1,418 8244 Giid Molnt Mortin :0" i 006
Blovling Rock Coldvatl, Vateuge 001 1,30 66.9 Gnidiboro Mayne o n "
Bolting Sopring Lekes Iv unswichk H}) 998 301.0 Coldston Oﬁylh 6,700 )I,O'TI 8.2
golling Sorlags Cleveland 1,200 2,381 2 G ahon Al amonc, o i 2.0
olivie vunseick 183 132 3.2 O slnyor Lonalr " % o83 6
folton ol umbus 3T 26) 3.4 Gronlie Fal 1o A " tn
Noone Vatsuge 8,734 10,191 la'l A Coldwall 1.3 1.3 8.9

» . . Grenlte Querry fowen 1,34 1,294 *)e?
Oconville Youhln 67 1,020 49. '
Dostic Mutrerford 209 "6 st Goonavers Suplie e i 129
vad Temyivente s, 203 2,303 vl &osmvoro Guliford 144,016 139,647 8.0
r1dyston Craven 920 ] =113 “lfton iy %,00) 3, 10 3.0
froadvey (VY] 674 20 30.9 o waoolr, Pitt 1,000 2,119 1.2
trook ford Catows %0 ! -10.9 Gomar' " AN " el n.e
Bruasvick Colutrus 206 23 0.) !ct:m:' el and o b4 i+
Sryvon Clty Sealn 1,19 1,9% 20,6 omlire Mory tox o ) “1803
Burn feanklin 0 303 7.9 Momlot :?':.'" P o $9 19.1
Durgas Penger 1,184 . ¢ hman Lon “wne 1.0

\ 1,308 9.1 Yarrony Iredel | "3 "170 TR



Cony o

Contun

Cape Coarteret
Coroling Beach
Cerrvore

Certhage
Cery

Cosar
Cashlers
Castefle
Casvell Boach
Cefovbe
Canterviiie
Cerro Cordo
Chadboura

Chedelick Acres
Chape) MY
Cherlotte
Cherryville
Chine Grove
Chocovinity
Claremont
Clarkton
Clayton
Cleveland

Cliatoa
Clydn
Coshley
Coats
Coftleld
Colerain
Colvrule
Colurtus
Como

Congord

Conetoe
Conovor

Convay \
Cornellvs

Cove City
Cromorton

Cr esdmoor q
Cresvell
Crossnore
Oslles

Oesndury
Davidion
Oelview
Denton
Diitsdoro
Onbson
Oorches
Dover
Orenel
Dwlin

Oudley
Oundarroch
Ounn

Durhem

Earl

Cast Arcedle
Cest Bnnd

Cest Lovrinburg
Cast Spencer
Eden
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tuplla
Hyor e
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the lanover
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sahe
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s hyon
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runawich
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Cnlvrbus

Onslov

Durhas, Orenge
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Fhnston

Qean
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tay wo0od
(dgecomhe
thraatt
tvertford
Mortle
Nyreol)
ol
Yertfore
Codorrus

fugn:ombe
Catavha

r thempton
Mk fondurg
Qreven
Gaston
Cranville
Vashington
Avory
Ceglon

Stobas

iredoll, Mochlenburyg
Caston

Qavidson

Jockson

Surey

Hash

Creven

Ourke

Oleden

Yeyne

ke
tarnet t
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= i Percente
Count 1970 1980 Percentage County 1910 1900 con
Clty loco'l!m Census Census Chenge City Location Censue Consvs Chonge
Linvitle Asery A LY " Rocavel ) Roven c (193] 34.0
Littieton 1atifex 90) 620 -9.7 focky Hunt Ligncomhe, thsh 3, e LA i}] 0.4
Locus? Stenly 1,404 1,910 7.} Halusvllle Woho " pUT) -20.9
Long Ceach v unswich “3 t,0ad 214.0 fonds Withes (1% 97 =1.7
Long Yiew rke, Catavbe ), 360 3,907 6.0 Wper Veshington 64) rn 2.9
Loulsburg frenklin 2,941 3,230 10.1 foso Uil Ouplin 1,440 1,%08 a1
Love Yelley Iredel (1] 3% 3.3 Rosoboro Sampson 1,13 20 0.6
Lovell Getton 3,301 2,97 -11.8 osmon Transyivanis 0! "2 .0
Lucene ¥ilson 610 t,070 15.4 Rovland fobeson 1.)%8 1,043 3.6
Lumber Betdge Rodbeson 1" m 6.2 Roxboro Morson 3,30 TN -08.4
Lumberton Robeson 16,961 18,241 1.3 foxuhe | Bartle W ne -19.9
McAdenvilie Caston 950 947 0.3 Hurel Hell forsyth 1,204 1,356 3.6
McDoneld Robeson 00 "y “.) Huth Rutherford A 0 %8
Mcfarion Anson 140 133 -3.0 fluthorford College Nurke [} 1,100 35.0
Mocclesllold {dgocenbe 336 304 6.0 fythor fordlon Ruythorlord 3,209 Y, 44 %0
Mocon Varren 179 1%) “14.9 Selomhurg Sampron 66 142 10.9
Hadlson ek inghon 2,010 2,006 2.0 Sel babury Ryven n,ns 17,61 0.?
Haygle Yalley Ipvoul 139 702 1.0 Solude LY siu W .2
Meynolle aplla (AR ] 2 =).6 Sanford Loe 1, nes 14,11 26.1
Maidun Cotove, Lincoln 2,486 2,514 6.9 Soratoge ¥ilson by m 2.6
Msateo Osre pIR) 9017 4.9 Scatlend Mok Hallfen 2,002 1,0 -l 7
Martetta Rrbeson 10 HA 1) Swchroerd MNorthamplon o1 (A 12.4
Marlon M:0ovel) 3,33 J, 004 10,3 Seagrove Randolph 54 rall =16.9
Hers NITI Mod | 300 1,623 2,126 3.0 Solme Johnston 4,330 4,162 9.3
Morshell Had I s0n 902 09 1.6 Soven Oev!ls Avory, Velsuga "o Y °
Hershelille (hion 1,409 7,01 3.1 Soven Springs Vnyn.' 1w "nme -1t
Hatthovs Mrchlondurg 18) 1,640 11043 Sovern tor thampton %0 b -l)‘l
Maury G oene ot " [ Shody Forest Orunselck v 4) l‘)l:')
Maxton Roheson, Scotlend 1,009 .m 4.0 Shallotte Orunsvlzch b2 o) 13.9
Meyoden 1 Roch [nyhsm 2,003 2,627 -8.6 Sharpsburg ) 109 9 26.4
Hoysvilie Xones 9212 877 =3.0 Sheld Clev D
Mobane Atomance, Orenge 2,31) 2,702 0.1 Sll.rYCHy 0!":::"‘ ‘f'(’,;g '3':’:2 ::.g
Meste Penlico 369 %0 3.7 Simpson PItY ‘03 " 407 o3
Micro Jhaston 300 430 46.0 Simy ¥ilon 70% 172 -6.)
Middleduryg Yance 149 109 4.2 enlthtlald Johnston G, 04! 1,200 ,.7
Hiddlesex T 1 [} 14.0 now NI O wone 1,397 Ve 1
Mildred tagmitrbe A A A Siuthora I'lney Miore ,'-,” 8.610 ‘,.7
Miton Easeol gt 03 0.0 Southora Shoros Oore BT "y "
(13 L3 sallco 1 mn Nn1a Southport Drunseick 2,1, [ 1.
Mint HIII Uwhienburg 2,26 1,913 29,9 Sparte Al leghany 1:304 f:::” ;".3
Mocksvitle twele 2,929 2,637 4.3 Spood Ldgucomise 142 3} =33t
Monaroe thioa 11,1202 12,639 V2.0 Sponcer Rovan 3,015 2,930 -4.)
Hontrest Buncombe 381 kL) 11,3 Spencer Hountaln Goston )00 169 =437
Hooresdoro Clevaland 13) 403 -8.6 Spindole Rutherlord 3,048 4,248 10.)
Hooresville Iredali 8,008 8,979 2.6 Spring Hopo Mash 1,30 1,254 -$.0
Morehesd Clty Carteret 3,1 4,09 =16.7 Spring Lake Cunrbror | end ), 968 6,21 36.1
Horganton Nur ke 1),6) 13,163 1.0 Spruce Pine Mitchall 1,33 2,102 2.2
Horelsville wabe 209 231 20.1 St Pauls Rotieson 2,011 1,69 -10.3
Horven Ason 362 763 3.1 Steley Mandolph P2 204 -14.6
Hount Afry Surry 7, 6,062 -6.) Stallings Unlon 116 1,026 131,
Mount Gllesd Muntgomary 1,206 WA 10,7 Stanfield Stanly LRY] (1.3 |
Hount Wolly Gaston 9. 107 4,330 -11.) $tanloy Gaston 1,3% 2,341 0.2
Mount Ol Ive funlin, Vayne Cora 1076 0.0 Stenlonsburg Vii0n *669 *910 3.9
Mount Plessant Cadareus 1,07 \, 210 2% B Stor Mont gomory w2 ne ‘0.5
Hur fe oesboro twritord 4,410 3,007 ~31.7 Statesvilte irndell 20,007 10,622 -6.')
Murphy Dreroken 2,002 2,010 .6 Stadman Curtrer ] and *50% ‘1) 02
Nags toed fura e 1,010 146.4 Stom Granville ] 02 «0.)
Heshville ‘ash 1,610 2,610 60.4 Stunoviilie Ror M ingham L,OW [] 0':.‘ Z')
Meverse o unsvich 87 1Y) 9.9 Stoneval Panllco "33 " 369 X
v Bora Croven 14,860 14,997 0.7 Stovall aranville (D}) o) 30
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' IPULATION DCHSITY? P, ¥ITH 2,500 Gt MORC 1NV TANTS '
) : YEARS 1960, 1970 AtO 1900
Placo 1960 1970 1900 I"loca 1960 1970 1960
Ahavkia ) 2,007 1,000 Lunhineton 2,034 3, 140 1,614
Albomorle 2,1%1 1,910 1,037 Madison 2,131 A 510
Apon 1,092 5} VLA Maldan HA A 1,0
Archdale . 1,302 1,130 942 Morlon 2,91 2,02 2,047
Ashoboro 2,197 2,016 1,387 Mar~Moc {CDI*) NA MA 132
Ashovitie 2,174 2,%07 1,067 Mssonboro {CU") NA A 616
Aysrn 2,012 2,09 1,017 Maxlon 1,950 Mmoo 1,995
Oosulort 9,044 3,062 1,594 Mpyodan 3,300 2,005 1,10
Bolront 2,635 2,292 1,1m Mubane 1,609 A 1,8%3
[lunson 2,3%% HA 2,140 Miat HIH) HA 1N 374
Oossomor Clty 1,21 1,901 1,496 Mocksville \ 74: ;‘;0 ;28
i1lack Mountaln L0 1,001 9N Monroo , 12 1,130 1,62
finnnle Noone (COP) 993 173 1,700 Moorosvi|lo 2,096 1,937 1,024
Dovne 2,304 2,249 2,602 Morehood Clty 3,722 3,409 2,180
froverd 2,097 2,497 2,047 Mar'ganton 2,393 1,841 1,012 .
rogdon (CLP) MA A 1,3%0 Hount Alry 2,822 V992 },430
Burilington 2,671 2,364 2,23 Mount Holly 2,125 v, 449 1,962 .
fiuinor {COM) . tA 1,220 1,514 Mount Ollvo 3,115 2,130 2,430
Comp Lojoune Centrel (COP) A 2,107 1,636 Mur [roosboro 1,808 2,30 1,169
Centon 97y’ 2,115 2,437 Myrtie Grove (COM) A bA pr1l
Cerrboro 2,85) 1,263'°) 2,034 Mashvllle 2,372 A 1,279
Cory 1,243 1,161 2,176 How Bern (CI¢) 6,207 3,850 2,510
Cheopal MI)] 3,592 3,274 2,994 How Hopo (COP) (Woke County) NA HA 602
“Charlotte 3,199 3,113 2,231 tiow Mope (COP) (Wayno County) A HA 942
w Chorryvilile : 2,516 1,013 1,794 Now River Statlon (COP) L8 1,192 i
N Clayton 1,660 1,939 1,023 towton 2,010 2,910 1,500
Clommons (COP) NA A 70% Horth Delimont (COP) 1,020 1,070 1,170
.
Cilnaton 2,407 2,105 1,670 Hocth Wiikosboro 916 16 124
Concord 3,632 2,676 2,017 Ogdan (COP) tA A 514
1 Conovor 2,051 2,20 1,249 Oxford : 2,151 1,195 2,001
Calles L, 2,136 2,500 Perkwood (COM) A RA 1,710
Davidson 2,30 1,466 1,350 Poubroke 1,50 A 3,31
Dunn 3,19 2,025 1,067 Pinchurst (COP) 934 1A 15
Ourhom 3,676 2,600 2,404 ) Pino Yalloy (COI*) A NA 229
Eest Flat Rock (COP) 822 98 990 Pinoy Green-¥hite Ook (CLP) A A 996
East Rocklagham (COP) 2,616 2,382 1,442 Plymouth 1,728 1,940 1,203
Edin A 1,336 1,39 Poplar Tent (COP) [T MA 461
Cdunton 2,026 1,362 1,400 Purnpkin Center (COP) M A 892
Ellzebeth City 3,40 2,014 2,900 Reoford 1,176 . 1,118 1,344
Cllrsbothiovn 2,0 A 906 Rolalgh 2,107 2,100 2,19)
Tletn 096 906 732 Hod Springs 2,516 1,990 1,202
tim Colloge 2,140 M 2,394 Ryldsvillo 1,817 o 1,666
Ciroy (COM) "y MA 590 Rosnocko Raplds 2,562 2,307 2,014
(ntleld 2,402 1,77 2,496 ockingham 1,969 LI 1,627
Foea (COPY A M B4y flocky Mount : 3,457 1,763 2,261
E.m'w_twlllo (coe) HA A N6 flosovood (COP) [y Ty 564
;.r.':ln 2,449 2,194 1,760 Noxboro 2,145 2,238 2,036
olrminy 1,203 1,767 1L, 4N ftuthor fordton 1,309 1,240 1374
Tairplains (COP) NA NA 634 St. Stophons (COP) M A 200
:,fv'n:'l'h‘" 3,075 2,450 2,201 Salom (COP) (Qurko County) M M 601
r:}:”u‘;“la ?.zga 2,07 1,003 galisbury ), 433 2,649 1,18
Fort Oragg (COP) " 2,700 ] . 2,105 7,663 1,292
A L1701 2,21) Scotland Mk 2,104 2,50 1,009 .
rranklin 101 M 852 Soogate (COP) N o ‘81
funuoy~Vor
c:ﬂ:: Yorina . :,(’J’;z ;,:?g ) ?‘72 ';’g(‘"lﬁo 1,985 7,904 2,381
Gostonls 3,304 7,360 2'\0? shee’e 2.1 1,206 1,900
Stusonville 1,704 " 119 N , 14 1,172 L
Glon Ravon (COP) 1i051 e e Tor Lake LM " Ny 341
. 499 612 Smithffold 2,181
Goldshoro 4,067 1,9 2 s ’ 2,007 1,157
Corman (06 ' 9719 ,21) ouihor‘n Pinos 1,181 1,142 1,112
Ha 1) 256 South Gastonta (CUr) 1,344 A 1,362
: : .o LN I NP I I X i3} m " ‘.,,”
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Greanihiory
Granavilile

Half Muun (CLE')
lHanlal

Havelochk

Hondorson
Hondorsonvlile
Hickory

Hickory North (COP)

High Fualnt
Hitishorough

Hopo MIt (s

Hudson

Jocksoaville
Jachsonviile €ast (COP)
Jamos Clty (COP)
Kannapolls (COP)
Yornorsville

Ning (COP)
Kings Grant (COP)
Xings Mountaln
Kinston

Le Grange

L. aurlinburg
Lunole
Levisviile (COP)
Loxington
Lincolinton

Long View
Lovlsburg
Lovell

N
Ty
a0
1,217
3,267
2,813
2,196
467

2,0
2,690
632
960
4,392
A

91
1,403
1,634

"

M
2,90)
5,069
2,370
2,010
2,305

M
2,175
2,050
2,144
2,044
1,326

2,

"
2,001 s
1,306 - 9p
3.36) 2,940
2,418 2,214
2,070 1,13

A

636

2,032 2,002
A 1,312

1) 1,346
L1 1,133
3,013 2,159
A 3,003
1,432 1,055
1,214 1,434
1,605 1,620
HA (B}

A 1,230
I,em 1,616
3,118 2,004
A 1,574
1,926 1,313
1,400 1,109
HA )
1,670 2,1
2,647 1,017
2,100 2,110
2,101 1,542
1,375 1,167

Spindale

Sgring Lotw
Stanloyvilie {LL)
Statosville
Svannanoa (COP)
Tevor City
Torboro
Thomasville

Teindty (CI9%)
Troy

Yolduso
Yodusboro
¥ako Forost
Wallosco
Worsow
Washlington
Waynesvllilo

¥olcomo (COP)
Yost Concord (COP)
Vhiteville
¥illlamston
Wilmington

¥ilson

¥indemoro (COM)
Wingate
Winston-Solem
¥inter Park (COP)
WoodflIn
¥rightsboro (COP)
¥rightsvlile Booch

-
1,056
3,136

M
2,181
1,200
2,126
“an
2,1

A
1,364
1,219
1,70)
1,116
1,904
1,700
3,23
2,124

"
2,204
7,03
2,413
3,191
1,220

1,409
3,399
NA

A

-

3,000

2000
A
A
1,541
2,30

A

1,320
1,91
2,0
1,42
1,422
2,390
2,09)

"
1,178
1,670
2,666
2,630

),62)

rA
A
2,3%2
HA

tA

HA

e
;- -
2,16% ¢ \

[0 .
1,66}
2060
1,084
2,212
2,000

04
1,507
1,005
1,602
i, 500
1,075
1,213
1,913
1,990

349
M
1,397
2,09)
2,041
2,600 .
1,053
2,012 .
2,113
1,132
959
486
2,019

(b) Revised.
ChP Census Deslipneted Place.
NA  Not Avellesble

(o) Populstion per squore mlle of land eres.

NOTE: Flgures ore shown e3 they copoor In the Consus Buresu's publlshud documnats end do not reflfect any corre:tlons thal vore made
to the populstion counts sinos revisions to the land ores ere not avslladle.
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Table 22
NMHOLR OF HOUSEHOLDS MO PTRSONS PER 1OUSEHOLD BY RACE, 8Y OWNTY
1960, 1910, 1900

Totsl Populetion ¥hite Populetion Honvhite Populetlon
Nusber of Persons Per Husber of Pocsons Per Nusbior of Persons Per
useholds Hoysshold llouseholds Wousehold liousehalds sousehol é
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Caluvelt V20 0m 16.0) 3N 300 3.3 7.00 120200 13,93 17001 ) ’ : N e an
: : : . . : 936 . 3.13 301 .08 m Y I YRR M
Comden 1.4%0 10996 .93 3.00 3.0 3.02 o XY Viy 351 N 2.1 e W o I
Cortoret 7,634 9,91 15,128 3.98 3.3 7.66 6.0m 9,123 13,90
) . . . . ] . 346 3.0¢ 2.39
e S T B R O R 1 L T € O <O SO
X . . . 0 26,019 34,307 3.40 0 3.3 7.1 .50 0 . : . . .
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O MRS I oneomg o oman o omam omm o gmoamoamoumoowmosgw o oamo
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Shhee g g oaoIe R MR JE momoam W w38
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5 3 ' RERE IO 9 5.4% 3.9 4.
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Cull for e . . 3.5 36 1,67 36,19 1,0 08,37 RYREEY
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Alamance
Alexander
Alleghany
Anson
Ashe
Avery
Beaufort
Bertie
Bladen
Brunswick
Buncombe
Burke
Cabarrus
Caldwell

. Canden

Carteret
Caswvell
Catawba
Chatham
Cherokee
Chowan
Clay
Cleveland
Columbus
Craven
Cumberland
Currituck
Dare
Davidson
Davie
Duplin
Durham
Edguecombe
Forsyth
Franklin
Gaston
Cates
Graham
Cranville
Greene
Guilford
Halifax
Harnett
Hayvood
Henderson
Bertford
Hoke
Hyde
Iredell
Jackson

COUNTY POPULATION ESTIHATES AS OF JOULY 1, 1987

104 ;935
27,100
9,730
26,211
23,351
15,154
42,754
21,132
30,783
49,631
171,489
76,226
93,715
70,571
5,984
50,485
22,453
115,810
36,330
20,888
13,535
7,195
86,290
52,854
80,272
257,802
13,689
19,992
123,385
27,405
41,644
169,227
59,127
264,786
35,205
172,670
9,686
7,124
38,217
16,467
333,677
56,586
‘64,967
48,021
67,966
23,862
23,954
5,796
89,880
26,836

A LS5t el

Johnseton
Jones
Lee
Lenoir
Lincoln
McDowell
Hacon
Madison
Hartin
Hecklenburg
Mitchell
Montgomery
Moore
Nash
New Hanover
Northampton
Onslow
Orange
Pamlico
Pasquotank
Pender
Perquimans
Person
Pitt
Polk
Randolph
Richmond
Robeson
Rockingham
Rowan
Rutherford
Sempson
Scotland
Stanly
Stoxes
Surry
Svain
Transylvania
Tyrrell
Union
Vance
Wake
Warren
Washington
Watauga
Wayne
Wilkes
¥ilson
Yadkin
Yancey
North Carolina

79,234
10,050
41,395
60,341
47,435
36,350
23,153
17,279
26,815
466,335
14,377
24,248
57,532
72,344
116,237
22,217
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TO:

FROM:

DATE:

SUBJ:

Ms.

Reference 20

GREENHORNE & O'MARA. INC.

Memorandum

File
Rachel Spangenberg%ﬂﬂy/
April 1, 1991

Telephone conversation with Ms. D. LaCasse, Supervisor of the
Craven County, Water and Sewer Division (919) 636-6615.

LaCasse informed me that the City of New Bern's water supply is

from wells located in Cove City. James City purchases water from New Bern
(wvater is from the same Cove City wells). There are many private wells in

the ares,

a lot of people have municipal water inside the house and wells

for outdoor use.



TO:

FROM:

DATE:

SUBJ:

GREENHORNE & O'MARA, INC.

Memorandum

File %/
Rachel SpangenbergQ}“\
April 10, 1991

Telephone conversation with Ms. D. LaCasse, Supervisor of the
Craven County, Water and Sewer Division (919) 636-6615.

I asked Ms. LaCasse for clarification on what areas were served by the
wells located in Cove City and which areas in the vicinity had their own
municipal system or have private wells. Ms. LaCasse informed me that
Granthams, James City, Trent Woods, and New Bern are all served by wells
located in Cove City.
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TO:

FROM:

DATE:

SUBJ:

Reference 21

GREENHORNE & C'MARA, INC.

Memorandum
File \K
Rachel SpangenbergQNJ\
April 10, 1991

Phone conversation with Bridgeton Water and Sewer Agency
(919) 633-6500.

The representative for the Bridgeton Water and Sewer Agency informed me
that the Town of Bridgeton has their own wells which serve the Town of
Bridgeton only. The remaining areas, i.e. Dickerson, are assumed to be
served by private wells.
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—
May 13, 12E9
TO: Superfund Branch Staff
FROM: Pat DeRosa g?i)
RE: Critical Habitats of Federally Listed Endangered

Species in North Carolina

On May 18, 1989, I spoke by telephone with John rridell, US
Fish and Wildlife Service, Asheville, NC (704) 25%-0321 ¢to
request an update on critical habitats in North Carczlina. Mr.
Fridell said the Fish and Wildlife Service has been reorganized
into a western and eastern office in North Carolina. His office
now handles only western North Carolina. He said there have been
no changes in the designated critical habitats icdentified in

western North Carolina.

I then spoke by telephone with Debby Mignogno, US Fish and
Wildlife Service, Raleigh, NC (919) 856-4520 regarding critical
habitats in eastern North Carolina. Ms. Mignogno sent the
attached maps of the 2 critical habitats designated :in eastern
North Carolina. Please note that the Waccamaw Silverside is
listed as threatened, not endangered.

PD/pb/critical.hab
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—e4PEFTAD SHIYED SUPERFUND BRANCH

Notropis mekistocholas

Order: Cypriniformes

Family: Cyprinidae

Status: Endangered (Federal Register 9/25/87)

Range: The Cape Fear shiner is known from four small populations in the

Cape rear River drzinage in Randolph, Moore, Lee, Hernett, zncé lhethzT
Counties, North Cerolina.

)

The strongest popu”ztion is located around the Jiuncticn of the Zacky
and Deep.. River in Chatham and Lee Counties where the fish inhabits t
Deep River from the upstream limits of the backwaters of Locksville
upstream to the Rocky River; then upstream from tne Rocky River ©o 2
Creek, and upstream from Bear Creek to the Chatham County Road 2156
Bridge. A few individuals have been collected just downstream of the
Locksville Dam, but because of the limited extent of Cape Fe2ar shiner
- habitat at this site, it i1s not believed this is a separate population.
: Instead, it is thought these fish represent a small number of individuals
( that per10d1ca1]y drop down from the population above Locksville Dam zool.

s e (0

[ o R

“y

I The second population is located above the Rocky River Hydroelectric Jam.
This population was historically the best, out the area yielded only one

. specimen after extensive surveys by Pottern and Huish (1985). The third
population is found in the Deep River system in Randolph and Moore
Counties. This population is believed to be small (Pottern and Huish

l 1985, 1986). In a 1985 survey, three individuals were found above ths
Highfa]]s Hydroeleciric Reservoir; one in Fork Creek, Randolph County, and
two in the Deep River, Moore County. The species was also found
downstream of the H1ghfa]1s Dam, However, the extent of suitable habitat

' in this stream.reach is limited, and it is thought that these individuals
lTikely result from downstream movement from above the reservoir where Cape
Fear shiner habitat is more extensive. The fourth ‘population is found in

l Neal Creek, which flows into the Cape Fear River near Lillington in
Harnett County.

Three historic populations have apparently been extirpated: one in Reobteson
Creek, Chatham County, believed lost when Jordan Lake flooded part of the
creek; and one each in Parkers Creek and Kenneth Creek in Harnett County,
which disappeared for unknown reasons. Other undiscovered populations or
population segments have likely been lost due to reservoir construction in
the Deep, Haw, and Cape Fear Rivers.
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Descriotion: The Cape Ffesar 3niner "3 SNali, rérd p alzil.ong DN

in length. The fish's body is flusneo w];h a pale siivery /e1low and a
black band. runs along its sides (Snelison 1971). The ¥ins are ynllow*’
ancd scmewhat ncinted. The upoer 17 is black, and the lswer 110 bea-s :
tnin slack der 2iong its mergin, Th2 face Fezr sniners, unfee mOSt itz
members of the large genus ‘lotroois, feeds ex:tensively on siant

material, and its digestive tract :s moaified for this diet by having 2n
elongated, convoluted intestine.

Reasons for Current Status: The Cape Fear shiner may always have

existed in low numbers. However, its recent reduction in range and its
small population size (Pottiern anc muish 1985, 1928) increzses the
species' vulnerability to 2z catastrzohic event, such as a toxic chemis:’
spill. Dam construction in the Céce Fear system has probably had the mzst
serious impact on the species by inundaiing the scecies' rocky riverins
habitat; and changes in Tizw reguiziion at existing hydrpelzciric
facilities-could further threaten the species.

The deterioration of water quality has likely been another 7actor in tns

-species' decline., The North Caroiina [Department of Natural Resources zna

Community Development (1983) classified water quality in the Deep River,
Rocky River, and Bear Creek as gcod to fair, and referred to the Rocky
River below Siler City as an area wnere their sampling indicates
degradation. That report also statad: "Within the Cape Fear Basin,
estimated average annual scil losses from cropland ranged from 2 tons per
acre in the lower basin to 12 tons in the headwaters." The North Caroiina
State Division of Soil and Water Conservation considers 5 tons of soil
1oss per acre as the maximum allowable.

Potential threats to the species and its habitat could come from such
activities as road construction, stream channel modification, changes in
stream flows for hydroelectric power, impoundments, land use changes,
wastewater discharges, and other projects in the watershed if such
activities are not planned and implemented with the survival of the
species and the protection of its habitat in mind.

Habitat: The species is generally associated with gravel, cobble, and
boulder substates and has been observed to inhabit slow poo]s riffles,
and slow runs (Snelson 1971, Pottern and Huish 1985). In these habitats,
the Spec1es is typically associated with' schools of other related species,
but it is never the numerically dominant species. Juveniles are often

found in slackwater, among large rock outcrops in midstream, and in
flooded side channe]s and pools (Pottern and Huish 1985).

Critical Habitat: (1) North Carolina, Chatham County. Apoproximately
4.1 miles of the Rocky River from North Carolina State Highway 902 Bridge
downstream to Chatham County Road 1010 Bridge; (2) North Carolina,
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e O~
Chatham and Lee Counties. Apprcximetely 0.5 river mile of Bear {reex,
from Chatham County Road 2156 Bridge downstream to the Rocky Rivar, tren
downstream in the Rocky River (:coroximataly 4.2 river miies) to the [ze
River, ithen ccwnsi~2:zm in <he Jss5 S:tusr laporoximeta2'v 2.5 rives milzi.
to a poiat 0.3 river mile o2iow Ine Moncure, Horth Carolina, U.S.
Geological Survey Gaging Station; zrc (3) North Carolina. Rancolpn 13
Moore Counties. nppFOXiﬂaLolv 1.5 miles of Fork Creek, from a point .1
river mile upstream of Randolph County Road 2873 Brldge downstream to the
Deep River then downstream approximately 4.1 river miles of the Deep River
in Randolph and Moore Counties, North Carolina, to a point 2.5 river miles
below Moore County Road 1456 Sridge.

W

Constituent eiements incluce ciz2an sira2zms with gravel, cobole, 2and
boulder substrates with pools, riiiles, shallow runs and slackwetar &r=2s
with larze r5ck cuicrops end sise zhzanals and pocls with watar i Ioi:

-l

quality with relatively low silt ioads.

Feeding Habits: Plant matariel fcrms the primary part of the dizt.

Reproduction and Development: No infermation is presently available :c-
breeding behavior, rECUnd1tv or longevity.

Popu]ation,Leve]: Total numbers are unknown, but all populations appezr
" Tbe small, Surveys conducted in 1984 and 1985 yielded 101 individue's
irom the population located around the junction of the Rocky River anc
Deep River in Chatham and Lee Counties, 1 specimen from the Rocky Rive-
near State Highway Bridge 902 in Chathem County, and 6 specimens from :he
Deep River system in Randolph and Moore Counties.

Management and Protection: Assuring survival of the Cape Fear shiner
will require, at a minimum, maintaining good water quality and the natura!
conditions of the remaining habitat. Providing for a higher level of
security will necessitate determining limiting factors and reestablishing
additional populations into suitable waters within the historic range.

References:

North Carolina Department of Natural Resources and Community Development.
1983. Status of Water Resources in the Cape Fear River Basin. 135
Pp.

Pottern, G.B., and M.T. Huish. 1985. Status survey of the Cape Fear
sh1ner (Notropis mekistocholas). U.S. Fish and Wildlife Service
Contract No. 14-16-0009-1522. ‘44 pp.

Pottern, G.B., and M.T. Huish. 1986. Supplement to the status survey of
the Cape Fear shiner (Notropis mekistocholas). U.S. Fish and
Wildlife Service Contract No. 14-16-0009-1522. 11 pp.
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. Notropis mekistocholas, a aew cyprinid fish
ape Fear River basin. North Carolina. Copeia

Snelson, F.F. 1G7%
endemic to the
19717449 -362.

(]

m

: 2 Service, 1987. tndanger=2c and thra2ataned wi -1i7
anc pizants; 2rmination of endangered species staius and
designation of critical habitat for the Cape Fear shiner., Fece-::
Register 52(186):36034-36039.
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NORTH CAROLINA -~ Critical Habitat

Notropis mekistocholas, ''Cape Fear shiner"

(3) Randolph and Moore Counties. Approximately ..5 miles of Fork Cr
from a point 0.1 viver mile upstrean of Randolph Zounty Road 2873 Br
downstream to the Deep River then downstream appr 3x1mate iv 4.1 river
of the Deep River in Randolph and Moore Countizcs. North rolina, t:

1) Chatham Countv Approximatel» 4.1 miles of :Ze Rocky River from lNorth
roiina Staze Highwav 9C2 Bridge downstream to lhatham Zounty Recad 1110

i

(D] CHatham and Lee Counties. Approximatelr 0.5 river cile oi Bear

Creek, from Chatham County Road 2156 Bridge downstream to the Rocky River,
then downstream in the Rocky River (approximately £.2 river miles) to the
Deep River, then downscream in the Deep River (approximately 2.6 river
miles) to a point 0.3 river mile below the Moncure, North Carolina;

U.S. Geological Survev Gaging Station; and .

2.5 river miles below Moore County Road 1456 Brids

Constituent elements include clean streams with zravel, cobble, and
boulder substrates with pools, riffles, shallow.r.ns and slackwater -
with large rock outcrops and side channels and pcols with water of zccd
quality with relatively low silt loads.

-
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Z __RANDOLPH CO.
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MOORE CO.
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SUPERFUND BRANCH
L A4MAW STLVERSIDE
Menidia extensa

Jrcer: Mugilivormes
Famiiy: Atherinidae
Status: Threatened (Federz! Register 4/8/87)
Ranae: Known only from Lake Waccamaw and the upper Waccamaw River in
Zotumous County, Norin Carsiina. The siiverside is found in the upoz-
walczamaw FRiver only dJrinf Jeriods 27 nigh water zand is nol a permanern:
resident. Laks Waccamaw {nol to be confused with the town of _axe wellzmaw)
is the prooertvy of the Stz:2 of North Cerolina and is administerzd by tne
hor<n Carclina Jepartment =7 Natura. Resc.ri2% anc Community OJSve somETl':

Division of Parks and Recrzation.

Jescription: The Waccamew Siiversice, &iso s<nown &S "s<ipjacs" -r "7 :zs
minnow," 1S a small (arowing to about 2.5 inches), slim, almost transizrent
fish with a silvery siripe 3siong each sice. Its body is lateraily
comprassed, the eyes &rs irge, anag the jaw is sharply angled upwerdc.

Reasons for Current Status: The primary threat is the deteriorztion ¢

Water quéaiity N Laxe aellimaw rasuiting from nutrient bullduc., 2ltnzlin
specific sources are currently unicentified, runoff and ieachate from
surrounding development mzy be contributing to the buildup. Nutrient: in the
lake increased since 1973, end it now appears that any further increcs: could
tip the scales towaro wate~ quality conditions that would threaten ths
species. The existing catz, as interpreted by Casteriin et al. (1986°.
indicate that phosphate concentrations and loading rates in the lake mire
than tripled in the yezrs lziween 1873 an¢ 1981. They further state I-:t
“continued high rates of pnosphorus input (organic pollution) will liksly
bring the lake to a hyper-eutrophic state . . . by the end of the century.,"
Water quality could also be affected by habitat alteration from develooment
and other changes in land use, both around the lake and in its watershsd
(especially Big Creek), if these activities are not planned and implemznted
with the protection of the Lake Waccamaw ecosystem in mind.

A permit to propagate hybrid bass at several sites in the Lake Waccamaw
watershed has been granted by the North Carolina Wildlife Resources
Commission, A]though the permit stipulates certain precautionary meas.res,
escape of non-native predators from such e project into the system cou’d
upset the existing predator-prey relationships in the lake to the detriment
of the Waccamaw silverside and other fishes now present in the lake.

A final factor that coulc tnreaten the Waccamaw silverside relatas to its
very short life cycle. The fish spawn when one-year-old and most die snortly
thereafter. Failure to spawn in any one year could jeopardize the species.
Water quality problems related to nutrient loading, even on a short-taram
basis, could cause the extinction of this fish,
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WACCAMAW SILVERSIDE - M. extensa __

Habitat: Lake Waccamaw is a natural lake with an approximate surface éerea
it

ot 2,934 azras and an gverage cepth of 7.5 feet. Although i+t iz ‘22 by

aciJ;c s~2a5 Stv2ams, tne lake nes g virtually neutral pH. 2,
congition, unusual among North Carplina's coastai plain lakes, 11 ==

be caused by the buffering effect of the calcar=ous Waccamew Lirmz¢ione
formation, which underlies the lake and is exposed on the north sacra. The
Wwaccamaw silverside inhabits open water throughout the lake, whe-s schcols

are commonly found near the surface over shallow, dark-bottomed zrzas.

Critical habitat: North Carolina, Columbus County. Lake Waccamze in its
entiraty to mean high water level, and Big Creek from its mouth z: _aks
Waccamaw upstresm approximately 0.6 kilometers {0.4 miles) o whz-wz ins
is crossed by County Road 1947.

Constituent elements include high quality clear open water, witin : nsutiral pH

and c¢lean sand substrate.

reproduciion and Development: Spawning occurs from April inrouz- June, but
reaches to peak when water temperatures are between 63 and 72F. ~Fuiiy
developed tarvae form small isolated schools by early May. No c:i-2nta’ care
of the young has been noted. The silversides reach sexual matur::y by the
following spring, spawn, and then shortly thereafter most of the adults die
off. A few mav survive a second winter.

Population level: Estimated to be in the millions.

Management (Activities, Recommendations, Implications): The taxing of
siiversides for fish bait or for scientific purposes is not cons‘aered a
thrzat to the species. These activities may continue in accorderze witn
State regulations. Activities which could affect water and subs:i-ate cuality
by increasing siltation and/or nutrient loading, or by altsring izmperiziure
or pH, will require monitoring and control as necessary and feasiole. Some
of the activities that could prove detrimental include indiscriminate
logging, land use changes, stream alteration such as channelization or
impoundment , bridge and road construction, improper pesticide/hz-2icide
application, and point and nonpoint pollution discharge.

References:

Casterlin, M.E., W.W. Reynolds, D.G. Lindquist, and C.G. Yarbrow.cn. 19S6.
Algal and Physicochemical Indicators of Eutrophication in a Lzxz Hartoring
Endemic Species: Lake Waccamaw, North Carolina. Journal of th:s Zlisha
Mitchell Scientific Society 100(3):83-103.

Davis, J.R. and D.E. Louder. 1969. Life History of Menidia extensa.
Transactions of the American Fisheries Society 98(3):466-472.
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NORTH CAROLINA - Crjitical Habitat

Menidia extensa, ''Waccamaw—stl®crside"

Columbus County. Lake Waccamaw in its entirety to mean high water ’evel,
and Big Creek from its mouth at Lake Waccamaw upstream approximatelv 0.4
vilsnezer (G.4 aile) to where the creek Is crossed by uuu.tx Aol -&-7.
Constizuent elements include high qualitwv clear open water, with a z2utzal
prl and clean sand substrate.
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ll Bybopsis monacha, "spotfin chub"
—eee ey ——————————

vancn and Swain Cocties, L1otod

—

- - - 3 -
nessee RAVEL, ~n channel Zra
smem B b Unesh CEroliETamtis

4
1
~) I £ T S [—
I -y backKweters of Fontana _afe UpsS._<dn =

i state line.

—
™

Clay Civse

i s @ "‘_"r

Towns Lo

N




. .
TN I

,

- l- ‘ - -(

—

HE I I A I B PN Y BN O e [}

b
)
~
(e ]
o

NORTH CAROLINA - Critical Habitat

—
Hdudsonia montana, “"mountain golden neather”

!

./ ’

Burke County. The area bounded by the following: cn the west by the

2200' contour; on the east Ly the Linville Gorge nilderness Boungzry

north frem the intersection of the 2200' contour znd the Shortoff Mount:zin
Trail to where it intersects the 3400' contour at "The Chimneys"--then '
follow the 3400' contour north until it reintersects the Wilderness
Boundary--then follow the Wilderness Boundary again northward until it
intersects the 3200' contour extending west from its intersection with

the Wilderness Boundary until it beqins to turn south--at this point the
Boundary extends due east until it intersects the 2200' contour.
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Reference 23

NWI MAPS ARE NOT FOR REGULATORY USE

THE NATIONAL WETLANDS INVENTORY (NWI) IS A PROJECT OF THE U.S.
FISH AND WILDLIFE SERVICE. THE NWI MAPS DO NOT DEFINE WETLANDS
FOR REGULATORY PURPOSES. WETLAND BOUNDARIES MAY NOT BE EXACT.

IF YOU ARE CONSIDERING LAND USE CHANGES AND YOU ARE NOT SURE
WHETHER THE LAND CONTAINS REGULATED WETLANDS, YOU CAN OBTAIN A
SITE-SPECIFIC WETLANDS DETERMINATION FROM A PRIVATE CONSULTING
FIRM OR THE APPROPRIATE GOVERNMENT AGENCY, SUCH AS:

U.S. ARMY CORPS OF ENGINEERS
U.S. ENVIRONMENTAL PROTECTION AGENCY
U.S. SOIL CONSERVATION SERVICE
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1073
smino)cthane;: DBED. C, H, Ny mol wt 240.34. C 79.95%,

H 8.39%, N 11.66%. Prepd from N,N’-dibenzenesullonyl-
N.N'.dibenzylethylenediamine by heating with coned HCI
in bomb tube at 170-180°; DBleicr, Ber. 32, 1829 (1899); [rom
ethylene chloride and benzylamine: Frost ef al. J. Am.
Chem. Soc. 71, 3842 (1949); by reduction of N,N’.dibenzyli-
denecthylenediamine: Ger. pat. 98,031 (1898 to Schering);
Chem. Zentr. 1898, 11, 743; Van Alphen, Rec, Trav. Chim.
54, 93 (1935); Lob ibid. 55, 859 (1936); Szabo et al., Anii-
biot. & Chemother. 1, 499 (1951). Rebenstor!, U.S pat.
2,773,098 (1956 to Upjohn).

CH MU~ CH,CeRy
CHMH—CH CeRy

Oily liquid, mp 26°. d® 1.024. bp,, 212-213°; bp, 195",
n}? 1.5624. 1nsol in water. Freely sol in the usual organic
solvents except CS,, with which it gives a solid addition
product.

Diacetate, C,;H,N,.2CH,COOH, needles, mp 111°. Soly

in water: 253 mg/ml
Dihydrobromide, C,(H»N,; 2HBr, shiny leaflets, dec 300"

Soly in water: 30 mg/ml,

Dihydrochloride, C,(H,,N,.2HCL, shiny leaflets, dec 298°.
Soly in water: 23 9 mg/ml.

Sulfate, C;(HyuN, H,SO,, crystals, dec 247-250°. Soly in
water: 15.8 mg ‘7 f

Disahcyla(c. CyHylN,. 2C‘H,(OH)COOH. crystals, mp
85°. Soly in water: ‘f 43 mg/ml.

Penicillin salt, benzathine penicillin, see separate entries.

use: Manuf of a repository form of penicillin.

1073, Benzbromarone. (3,5-Dibromo-4-hydroxyphenyl)-
(2-ethyl-3-benzofuranyl)methanone; 3,5-dibromo-4-hydr-
oxyphenyl 2-ethyl-3-benzofuranyl ketone; 3-(3,5-dibromo-4-
hydroxybenzoyl)-2-ethylbenzofuran; 2-clhyl-3-bcnzofumn-
y! 4-hydroxy -3,5-dibromopheny! ketone: 2-ethyl-3-(3,5-di-
bromo-4- hydroxybenzoyl)bcnzoluran. 2.ethyl-3-(3,5-di-
bromo-4-hydroxybenzoyl)oxaindene; 2-ethyl-3-benzofuryl
3,5-dibromo-4-hydroxyphenyl ketone; L 2214; MJ 10061;
Azubromaron; Besuric; Desuric; Max-Uric; Minuric; Nar-
caricin; Normurat; Uricovac; Urinorm. C,H;,Br,0,: mol
wt 424,11, C 48.15%, H 2.85%, Br 37.68%, O 11.32%.
Prepn: Belg. pat. §53,621 (1957 to Labaz); Buu-Hoi et al,
J. Chem. Soc. 1957, 625; Buu-Hoi, Beaudet, U.S. pat. 3,-
012,042 (1961 to Soc. Belge I'Azote  Prod. Chim. Marly).
Structure-activity study: Delbarre et al., Chim. Ther. 3, 470
(1968). Pharmacology of hypouricemic effect: D. S. Sin-
clair, 1. H. Fox, J. Rheumatol. 2, 437 (1975). Pharmacoki-
netic and clinical studies: T. F. Yu, ibid. 3, 305 (1976).
Pharmacokinetics and biotransformation in'man: H. Ferber
et al.. Eur. J. Clin. Pharmacol. 19, 431 (1981). HPLC de-
termn in serum: H. Vergin et al, J. Chromatog. 183, 383

(1980).

Br

Yellowish prisms, mp 151°,
THERAP €AT: Uricosuric.

1074, Benzene, Benzol; cyclohexatriene, C,Hg mol wt
78.11. C 92.25%, H 1.75%. Discovered by Faraday in com-
pressed oil gas in 1825, Obtained in the coking of coal and
in the production of illuminating gas {rom coal. Purification
by washing with water: Brit. pat. 863,711 (1961 to Schlo-
ven.Chemie and H. Koppers GmbH), C.A. 55, 16971f
(1961). Lab prepn from aniline: Gattermann-Wieland,
Praxis des organischen Chemikers (de Gruyter, Berlin, 40th
ed., 1961) p 247. Production of pure benzene: French, Ind.
Chemist 39, 9-12 (1963). Manufl: Faith, Keyes & Clark’s
Industrial Chemicals, F. A. Lowenheim, M. K. Moran, Eds.
(Wiley-]nlcrscience. New York, 4th ed., 1975) pp 126-137.

Benzbromarone

Chem. 52, 10 (1980). Toxicity data: Kimura ef al, Toxicol
Appl. Pharmacol 19, 699 (1971). Review of toxicology: E.
Browning. Toxicity and Aetabolism of Industrial Solvents
(Elsevier, New York, 1965) pp 3-65; R. Snyder et al., Rev.
Biochem. Toxicol. 3, 123-154 (1981). Review: W. P. Purcell
in Kirk -Othmer Encyclopedia of Chemical Technology val. 3
(Wiley -Interscience, New York, 3rd ed., 1978) pp 744-771.

O

Clear, colorless. highly flammable liquid; characteristic
odor. d}* 0.8787. bp 80.1°. mp +5.5°. n{ 1.50108. Flash
pt, closed cup: 12°F (—11°C). Soly in water at 23.5°C
(w/w): 0.1887.. Miscible with alcohol, chloroform, ether,
carbon disulfide, carbon tetrachloride, glacial acetic -acid,
acetone, oils. Keep in well-closed containers in a cool place
and away from fire. LD, orally in young adult rats: 3.8
mi/kg (Kimura).
Sodium deriv, C(H,Na, phenyl sodium. Prepn: Schlosser,
Angew. Chem. 76, 267 (1964). Solid mass, dec by water,
acids, alkalics. Sol in liquid ammonia, tetrahydrofuran.

Human Toxicity: Acute (from ingestion or inhalation):
firritation of mucous membranes, restlessness, convulsions.
excitement, depression. Death may follow from respiratory
failure. Chronic: Bone marrow depression and aplasia; rare.
1y, leukemia. Harmful amts may be absorbed through skin.
Benzene has been listed as a known carcinogen: Fourth
Annual Report on Carcinogens (NTP 85.002, 1985) p 34.

use: Manul of medicinal chemicals, dyes and many other
organic compounds, artificial leather, linoleum, oil cloth,
mrplane dopes, varnishes, lacquers; as solvent {or waxes, res.
ins, oils, etc.

THERAP CAT (VET: Destroys screwworm larvae in wounds.

1075, Benzenearsonic Acid. Phenylarsonic acid. C(H,-
AsOy; mol wt 202.03. C 35.67%, H 3.49%, As 37.08%, O
23.76%. C(HAsO(OH),.

Cryst powder. mp 158 162° with dec. Sol in 40 parts
water, 50 parts alcohol; insol in chloroform.

UsE: Reagent for tin.

- 1076. Benzeneboronic Acid. Phenylboronic acid; phenyl-
boric acid; phenylboron dihydroxide. C¢H,BO,: mol wt
121.94. C 59.107, H 5.79%, B 8.87%, O 26.24%. Prepd by
the reaction of phenylmagnesium bromide with methyl
borate: Washburn et al, Advances in Chemistry Series 23,
102-128 (1959). Crystal and molecular structure: S. J. Ret-
tig. J. Trotter, Can. J. Chem. 55, 3071 (1977).

B
Q ‘
]
.

]

Crystals from water. Spontaneous conversion to C¢H,BO.
benzene boronic anhydride or phenylboroxide on standing in
dry air, although the best method is by azeotropic dehydra-
tion with toluene. mp 215-216° {(anhydride). Ka 13.7.
Dipole moment 1.72 (dioxane). Soly in water at 257 2.5%
benzene:  1.75%, xylene: 1.2%, ether: 30.2%, methanok:
178%. . :

1077. Benzenestibonic Acid. Dihydroxyphenylstibint
oxide; phenylstibonic acid; phenylstibinic acid. C¢H,OSk
mol wt 248.87. C 28.95%, H 2.84%, O 19.29%, Sb 48.92%
CHSHO(OH), Arylstibonic acids exist in the solid state s
polymcrs of high mol wt, associated by H-bonds. The jom fl:
exist probably in the form {ArSH{OH))}-. Benzenestibonk
acid is pr:pd from benzenediazonium chloride and antimony
trioxide in the presence of alkali: Schmidt, Ann. 421, 176
188 (1920); Ger. pat. 254,421; Chem. Zentr. 1913, 1, 342
Frdl 11, 1084. From the double compd of benzmcdiamm’-
um chloride and antimony trichloride by the action of alksf
May, J. Chem. Soc. 101, 1033 (1912); U.S. pat. 1,260,701

Minute crystals from acetic acid, larger diamond-shaped ¥-
glistening crystals from alcohol.chloroform mixture on (k};
addition of water. Not melted at 2507, dec at higher temp -

Physical properties: Thorne et al, Ind. Eng. Chem. Anal
Ed. 17, 481 86945) Solubility studms F. P. Schwarz, Anal

Consullt the cross index

Page 166
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4269 Garryine

U.S. Constit. Alliin, allicin, volatile and fatty oils, mucilage,

albumin. Effect of garlic oil in hypercholesterolemic rabbits:

R C. Jain, D. B. Konar, Atherosclerosis 29, 125 (1978); in

humans: A. Bordia, H. C. Bansal, Lancet 2, 1491 (1973).
USE: As a spice and seasoning in foods.

4269, Garryine, C,H,;NOy; mol wt 343.49. C 76.92%,
H 9.68%, N 4.08%, O 9.32%. From bark of Garrya veatchii
Kellog, Garryaceae, where it occurs together with veatchine
and other alkaloids: Oneto, J. Am. Pharm. Assoc. 35, 204
(1946); Wiesner et al., Can. J. Chem. 30, 608 (1952). Struc-
ture: Wiesner et al.: J. Am. Chem. Soc. 76, 6068 (1954);
Djerassi et al., ibid. 77, 4801 (1955)." Stereochemistry: Solo,
Pelletier, Chem. & Ind. (London) 1960, 1108. Racemic syn-
theses and resolution: Masamune, J. Am. Chem. Soc. 86,
290 (1964); Nagata et al., ibid. 929, 89, 1499 (1967); Guthrie
et al., Coll. Czech. Chem. Commun. 31, 602 (1966).

RN
) CHJ

Monohydrate, crystals from dil acetone. Bitter taste, mp
74-82°. pK 8.70. [a]}* —84.23° (¢ = 1.44 in ethanol). Sol
in water, alcohol. \

Hydrochloride, C,,H;;NO,.HCI, crystals from abs ethanol
+ ether, dec 263.268°. Soluble in water.

4270. Gasoline, Petrol (British); Benzin (German). A
mixture of C, to C;,; hydrocarbons. Natural gasoline, ob-
tained by fractional distillation of petroleum contains mostly
saturated hydrocarbons; but the ordinary commercial grades
of motor gasoline contain paraffins, olefins, naphthenes, and
aromatics, all in substantial concns. Motor gasolines are
made chiefly by cracking processes, in which heavier petr
fractions are converted into more volatile {ractions by ther-
mal or catalytic decompn. (Where petr is scarce, as in Ger-
many, gasoline also has been made commercially by cata-
Iytic high-pressure hydrogenation of soft coal and by cata-
lytic synthesis of hydrocarbons from carbon monoxide and
hydrogen.) Some gasolines sold in the U.S.A. contain a
minor proportion of tetraethyllead, which is added in concns
not exceeding 3 ml per gallon of motor gasoline to prevent
“knock™ in engines in which the gasoline is used as fuel.
Knock is the audible manifestation of an excessive rate of
pressure rise when the gasoline vapor is ignited under com-
pression in an engine. (The relative knocking tendencies of
gasolines are measured in terms of *“Octane Number," which
is defined as the percentage of iso-octane, having “100
Octane No.,” to be blended with n-heptane, having *0
Octane No.” by definition, in order to obtain the same de-
gree of knock as is obtained with the gasoline being rated,
under standard conditions in a standardized test engine.)

Commercial grades of tetracthyllead or Ethyl fluid typi-
cally contain about 63% tetraethyllead and about 35% ethyl-
ene dichloride or dibromide, which aids in evacuating the
products of combusion of the lead compd from engines. In
addition, the fluid contains a red or a blue dye. All leaded
gasolines are dyed for recognition and should be used only
as motor fuel. Other materials occasionally blended in gaso-
line to decrease knock, particularly in Europe, are benzené
and ethanol. Comprehensive review: J. C. Lane, “Gasoline
and Other Motor Fuels” in Kirk-Othmer Encyclopedia of
Chemical Technology vol. 11 (Wiley -Interscience, New York,
3rd ed., 1980) pp 652-695. ’

Gasoline is a highly flammable, mobile liq with character-
istic odor. Evaporates quickly: Flash pt ~—50°F (— 4-5'C).
Explosive limits, vol % in air: lower 1.3, upper 6.0; sp
gr 60/60°F: 0.72 to 0.76. Initial bp 39°C; after 10% distilled
bp 60% alter 50% bp 110% after 90% bp 170% final bp 204",
Insol in water; freely sol in abs alcohol, ether, chloroform,
benzene. Dissolves [ats, oils, natural resins. .

USE: As fuel in internal combusion engines of the spark-
ignited, reciprocating type. Caution: Ingestion causes in-
ebriation, vomiting, vertigo, fever, drowsiness, confusion,
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cyanosis; aspiration causes bronchitis or pneumonia. Inha.
Iation causes intense burning in throat and lungs; possibly
bronchopneumonia.

4271, Gastrins. Gastrointestinal hormones isolated from
the mucosal lining of the gastric antrum of various mamma-
lian species. Highly potent gastric secretion stimulants, first
discovered by J. S. Edkins: Proc. Roy. Soc. London 76B, 376
(1905). Several gastrins have been identified; they are re-
ferred to as “Jittle gastrin™, “big gastrin™ and “minigastrin™.
“Little gastrin™ or G -17 exists in two forms, 18-34-gastrin [
or G-17-1 and 18-34-gastrin Il or G-17-1I, which are hep-
tadecapeptides that are identical in amino acid sequence,
with the latter having sulfated tyrosine residues. There are
relatively small species differences in amino acid sequences
of G-17, although there are differences in the ratio of the
non-sulfated to the sulfated forms. This ratio is about 3:4 in
hog compared to about 2:1 in man. *Big gastrin™ or 1-34-
gastrin, also found in two forms, consists of the heptadeca-
peptides of “'little gastrins™ extended from their N-termini by
additional heptadecapeptides with amino acid compositions
different from G-17. For each spécies, the G-17.]1 and
G-17-11 portions of the G-34 gastrin are identical, Pairs of
shorter gastrins, or “minigastrins™ (22-34 -gastrin) are C-ter-
minal tetradecapeptides.

5-0x0-Pro-Gly-Pro-Trp-Leu-Glu-Glu-Glu-Glu-Glu~

All-Tyr-Gly-Trp-Met-Asp-Phe-NHz
18-34-gastrin I (human)

Structure of porcine “little gastrins™: Gregory et al., Na-
ture 204, 391 (1964); human: Bentley et al, ibid. 209, 583
(1966). Synthesis of porcine *little gastrins™: Anderson et
al., ibid. 204, 933 (1964); human: Beecham et al, ibid. 209,
585 (1966); human and canine: Agarwal, Kenner, J. Chem.
Soc. (C) 1969, 2213; ovine: Agarwal et al.,, ibid. 954; feline:
eidem, Experientia 25, 346 (1969). General synthetic meth-
od: E. Brown et al., Chem. Commun. 1980, 1093. Isoln of
“big gastrins” from Zollinger-Ellison tumor tissue: R. A,
Gregory, H. J. Tracy, Lancet 2, 797 (1972). Isoln of “mini-
gastrins” from Zollinger-Ellison tumor tissue: eidem, Gut
15, 683 (1974). Amino acid sequences of porcine and human
“big gastrins™: eidem. in Gastrointestinal Hormones, J. C.
Thompson, Ed. (Univ. Texas Press, Austin, 1975) pp 13-14.
Revised sequence of porcine: G. J. Dockray et al, Bioorg.
Chem. 8, 465 (1979); of human: A. M. Choudhury etal, Z.
Physiol. Chem. 361, 1719 (1980). Synthesis of human: G.
Wendlberger et al., Monatsh, 112, 1297 (1981). Structure
and synthesis of “minigastrins”™: R. A. Gregory et of, Z.
Physiol. Cherm. 360, 73 (1979). Review of chemical studies:
Kenner, Sheppard, Proc. Roy. Soc. London 170B, 89 (1968).
Review of physiological advances: Gregory, ibid. 81. Gen-
eral reviews: Sanders, Schimmel, Am. J. Med. 49, 380
(1970);- McGuigan, Vitam. Horm. 32,;-47-88 (1974); V. Mutt,
ibid. 39, 231-426 (1982).

4272, Gaultherin, 2-[(6-0-8-p-Xylopyranosyl-g-D-glu-
copyranosyl)oxy]benzoic acid methyl ester; methyl salicylate-
2.glucoxyloside; methy! salicylate-2-primeveroside; mono-
tropitin; monotropitoside. CyH,0,; mol wt 446.40. C
51.12%, H 5.87%, O 43.01%. fn the wintergreen plant,
Gaultheria procumbens 1., in Monotropa hypopitys L., Erica.
ceae in Betula lenta L., Betulaceae, in Spiraea ulmaria L. and
S. filipendula L., Rosaceae: Bridel, Compt. Rend. 177, 642
(1923); 179, 991 (1924); 180, 1421, 1864 (1925); Bridel, Gril-
fon, ibid. 187, 609 (1928). Synthesis: Robertson, Waters, J.
Chem. Soc. 1931, 1881. On hydrolysis with 3% H,50O, gaul -
therin forms 1 mol methyl salicylate, I mol D-glucose and 1
mol D-xylose. Enzymatic hydrolysis gives methyl salicylate
and primeverose (glucoxylose).

COOCH,

O-primeverose

Consult the cross index before using this section.

Needles in star for
{o) —58°(c = 2). &
ethy! acetate, acetone.

Note: The older -
salicylate-D-glucoside

Gaultherioside, Cp}t"
(a)p —58°. Gaultherxc
on hydrolysis with ¥

4273. Gefarnate.
enolc acid 3,7-dimetk
ylacetate; DA-688; A
Gefarnil; Gefarnyl:
Zackal. CjH, Oy ms
7.99%. Prepn: Carcs:
Belg. pat. 617,994 (15-
Coppi et al, Arzneim.
evaluation in duoden:

gomery, Brit. J. Clin. .

Slightly yellowish .
165-168". nf-1.490:
ale, ether, dimethylfc:
ly insol in water, fc
glycol, glycerine.

THERAP CAT: Antic

4274, Gelssoschiz
N,O; mol wt 298.41
5.36%. From bark of
aceae: Hesse, Ann. 2.
241 (1934). 1dentity »
48, 49 (1961). Struc:
4383 (1960); Bertho. °
Hymon, Schmid, He!
form: Dadson, Harle
Harley-Mason, Tayl:

Coarse crystals fre
+432° (ethanol). uv -
3.93, 3.47). Sol in :
insol in water.

Methyl chloride. C
anol, mp 297°.

Methiodide, C,yH,,
mp 254°.

. . 4275. Geissosperr
[(108,138,218)-23d¢
strychnidin-10-yljco-,
didehydro-16-(15-etk
ethano-1H,3H-[1,3])0:
1-yl)-corynan-17-oic
ethylidene-1,2,3,4.6.7
izin-2-yl)-curan-l-p~
0O, mol wt 632.82. C
From bark of Geisse:
Hesse, Ann. 202, 14
Compt. Rend. 252, &
(1961). Crystal stroc
tallogr. 35B, 1820 (1%
seau, Ann. Pharm. F
with HQl splits into
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a pale yellow viscous .’

190-1.272. Vapor pres-
ily in water: <1 ppm.
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g (Metker). Toxic to
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+ They occur in many

CPALE -

Petroleum Benzin

plants as well as animals, fungi, and bacteria. The richest
plant sources are the sap of the fig tree and the root of
horseradish. Review and bibliography: Paul, “Peroxidases™,
in The Enzymes, vol. 8, P. D. Boyer et al, Eds. (Academic
Press, New York, 1963) pp 227-274; B. C. Saunders ef al,
Peroxidase (Butterworths, Washington, D.C., 1964) 271 pp.

T135. Perphenazine., 4-[3-(2-Chloro-10H-phenothia-
tin-10-yl)propyl)-1-piperazineethanol; 2-chloro-10-[3-(1-
(2-hydroxyethyl) -4 -piperazinyl]propyl]phenothiazine; 1-(2-
bydroxyethyl)-4-[3-(2-chloro-10-phenothiazinyl)propyl] -
piperazine; chlorpiprazine; ghlorpiprozine; PZC; Sch 3940;
Trilafon; Trilifan; Decentan; Fentazin; Perphenan. C, H,(-
CIN,05; mol wt 403.97. C 62.43%, H 6.49%, C1 8.78%. N
10.40%, O 3.96%, S 7.94%. Prepn: Cusic, U.S, pat. 2,766,
235 (1956); Sherlock, Sperber, U.S. pat. 2,860,138 (1958 to
Schering). Metabolism: U. Breyer, H. J. Gaertner, Adv.
Biochem. Psychopharmacol. 9, 167 (1974); H. J. Gaertner et
ol, Drug Metab. Dispos. 3, 437 (1975). Crystal structure: J.
J. H. McDowell, Acta Crystallogr. B34, 686 (1978).

CHoCH,Clla— N

soes

Crystals. Sensitive to light. mp 94-100°. bpg,s 214-218°%
bp, 278-281". Practically insol in water. Soly (mg/ml):
ethanol 153; acetone 82. Practically insol in sesame oil.

Dihydrochloride, C;,H,,C1,N,0S, crystals from alcohol,
mp 225.226",

THERAP CAT: Antipsychotic.

THERAP CAT (VET): Tranquilizer, pre-ancsthetic agent.

7136, Peruvoside. (38,58)-3-[(6-Deoxy-3-O-methyl-a-
L-glucopyranosyl)oxy]-14-hydroxy-19-oxocard-20(22)-enol-
ide; cannogenin a-L-thevetoside; Encordin.  CyH,, 0, mol
wt 548.65. C 65.67%, H 8.08%, O 26.25%. Cardenolide
(cardiac glycoside) found in seeds of the tropical garden
plant Thevetia peruviana (Pers.) K. Schum. (Th. neriifolia
Juss.), Apocynaceae (named trumpet flower in Florida).
Isoln: Rangaswami, Venkata Rao, J. Sci. Ind. Res. 17B, 331
(1958). Structure: Bloch et al. Helv. Chim. Acta 43, 652
(1960). Pharmacological studies: Arzneimittel-Forsch. 18,
1582-1608 (1968).

N—C G080

4
uocH
“3 oH
B
cH,0 H

Spears from methanol + ether, mp 161-164%. [«)F}
~71..7 (¢ = 1.54 in methanol). One gram dissolves in
sbout 2500 ml water. Freely soluble in chloroform and

. acetone, sparingly soluble in methanol and cthanol.

THERAP CAT: In cardiac insufficiency.

7137, Perylene. Dibenz[de kl}anthracene; peri-dinaph-
thalene. CpH,; mol wt 252.30. C 95.20%, H 4.79%.
Occurs in coal tar. Isoln from pitch distillate: Cook eral, J.
Chem. Soc. 1933, 395.. From 2,2’-dihydroxy-1,}’-dinaph-
thyl: Zinke et al, Monatsh. 64, 415 (1934). From the reac-
tion of phenanthrene with acrolein in anhydr HF: Wein.
mayr, U.S. pat. 2,145,905 (1939); ¢f. J. Am. Chem. Soc. 61,
949 (1939).

Consult the cross index before using this section.

7141

Yellow to colorless crystals from toluene. mp 273-274°,
Sublimes 350-400°. d 1.35. Absorption spectrum: Clar,
Ber. 65, 848 (1932). Freely sol in CS,, chloroform; moder-
ately sol in benzene; slightly in ether, alcohol, acetone; very
sparingly sol in petr ether. Insol in water.

Monopicrate, C,iH;(N;O,, dark violet-blue needles, mp

223-225°

7138, Petrolatum. Petroleum jelly; paralfin jelly; vasoli-
ment; Filtrolatum; Filirosoft; Kremoline; Pureline; Sherola-
tum; Stanolind; Vaseline; Saxoline; Cosmoline. Purified
mixture of semisolid hydrocarbons, chiefly of the methane
series of the general formula C,H,, 4, Actually, petrolatum
is a colloidal system of nonstraight-chain solid hydrocar-
bons and high-boiling liq hydrocarbons, in which most of
the liq hydrocarbons are held inside the micelles. Detailed
historical account including chemistry and modern mifg
methods: Schindler, Drug Cosmet. Ind. 89, 36-37, 76, 78-80,
82 (1961).

Yellowish to light amber or white, semisolid. unctuous
mass; practically odorless and tasteless. d$} 0.820-0.865.
mp 38-54°. nf 1.460-1.474. White petrolatum is transpar-
ent in thin layers even at 0°. Practically insol in water, glyc-
erol, alcohol. Sol in benzene, chloroform, ether, petr cther,
carbon disulfide, oils.

Premium white petrolatum, Stanolene.

USE: As ointment base in pharmaceuticals and cosmetics.
Lubricating firearms and machinery, leather grease, shoe
polish, rust preventives, modcling clays. :

7139. Petrolatum, Liquid. Liquid paraffin; mineral oil;
white mineral oil; paraffin oil; Clearteck; Drakeol; Hevyteck;
Filtrawhite; Frigol; Kremol; Kaydol; Alboline; Nujol; Paro-
leine; Saxol; Adepsine oil; Glymol. A mixture of liquid
hydrocarbons from petroleum.

Colorless, oily liquid; practically tasteless and odorless
even when warmed. The density of the “light™ oil is usually
0.83-0.860; the “heavy™ 0.875-0.905. Surface tension at 25°
slightly below 35 dynes/cm. Insol in water, alc. Sol in ben-
zene, chloroform, ether, carbon disulfide, petr ether, oils.

THERAP CAT: Cathartic.

THERAP CAT (VET: Laxative, externally as a protectant,
lubricant.

7140, Petroleum. Crude oil; mineral oil; rock oil; coal
oil; seneca oil. Consists of a mixture of hydrocarbons from
C;H, and up—chiefly of the paraffins, cyclopamalffins, or of
cyclic aromatic hydrocarbons, with small amounts of benz-
enc hydrocarbons, sulfur, and oxygenated compounds.
Occurrence: U.S,, Mexico, Iran, Russia, Roumania, Poland,
Dutch East Indies, etc. . .

Dark yellow to brown or greenish-black, oily liquid.
Insol in water and only a small portion of it may dissolve in
alcohol; sol in benzene, chloroform, ether.

USE: Source of gasoline, petr ether, liq and solid petrola-
tum, fuel and lubricating oils, butane, isopropyl alcohol, etc.

7141, Petroleum Benzin. Naphtha; benzin; petroleum
naphtha. Term that has been applied to low boiling frac.
tions of petroleum, consisting chiefly of hydrocarbons of the
methane series—principally pentanes and hexanes.

Clear, colorless, nonfluorescent, highly flammable, volatile
liq: characteristic odor; does not solidify in the cold. The
vapors mixed with air explode if ignited. @ 0.625-0.660; bp
between 35-80" Flash pt about —40°. Insol in water. Mis-
cible with abs alc, benzene, chloroform, ether, earbon disul -
fide, carbon tetrachloride, and oils except castor oil. Cau-
tion: Keep tightly closed in a cool place and away from fire.

Human Toxicity: See Kerosene.

use: Pharmaceutic aid (solvent).

THERAP CAT: Counterirritant.
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7205

THERAP CAT: Antipyretic, analgesic.

7205. Phenoctide. N,N-Diethyl-N-[2-[4-(1,1,3,3-tetra-
methylbutyl)phenoxylethyl]benzenemethanaminium chloride;
benzylditlhyl-z-[(p-l,I,J.J-lelramdhylbulyl)phmoxy]e!hyl-
ammonium chloride; B-p-tert-octylphenoxyethyldiethylben-
zylammonium chloride; Oclaphcn CpH CINO mol wt
432.11. C 75.05% H 9.80%, C1 8.21%, N 3.24%, O 3.70%.
Prepn: Goldberg. Besly, Brit. pat. 703,477 (1954 to Ward
Blenkinsop); Erckaev, C.A. 54, 12483i (1960).

'i'":; CHy CMy

4 -
CNJCCNZ(i‘ ocuzcu,r;—m2csu5 Cc1

CHy CH4 C2"5

Crystals from cthyl acetate. mp 112-114' (Goldberg,
Besly); mp 95° (Erekaev).

USE: Orthophosphate as lubricant: Sernmens. Summers-
Smith, Brit. pat. 790,056 (1958 to 1.C.1.).

THERAP CAT: Topical anti-infective.

7206. Phenol. Carbolic acid; phenic acid; phenylic acid;
phenyl hydroxide; hydroxybenzene; oxybenzene. CH(O;
mol wt 94.11. C 76.57%, H 6.43%, O 17.00%. Obtained
from coal tar, or made by fusing sodium benzenesullonate
with NaOH, or by heating monochlorobenzene with aq
NaOH under high pressure. The crystalline article of
commerce contains at least 98% phenol. Review of mig
processes: A, Dierichs, R. Kubicka, Phenole und Dasen,
Vorkommen und Gewinnung (Akademie-Verlag, Berlin,
1958) 472 pp; Faith, Keyes & Clark’s Industrial Chemicals,
F. A. Lowenheim, M. K. Moran, Eds. (Wiley -Interscience,
New York, 4th ed., 1975) pp 612-623. Use in treatment of
spasticity: D. E. Garland et al., Clin. Orthop. 165, 217
(1982); eidem, Arch Phys. Med. Rehab. 65, 243 (1984).
Review of use in pain relief: K. M. Wood, Paln 5, 205-229
(1978). Review of toxicology: H. Babich, D. L Davis,
Regul. Toxicol. Pharmacol. 1, 90-109 (1981). Toxicity: W.
B. Deichmann, S. Witherup, J. Pharmacol. Exp. Ther. 80,
233 (1944). Review: C. Thurman in Kirk -Othmer Encyclo-
pedia of Chemical Technology vol. 17 (Wiley-Interscience,
New York, 3rd ed., 1982) pp 373-384.

on

Colorless, acicular crystals or white, crystalline mass;
characteristic odor. Poisonous and caustic/ Prone to redden
on exposure to air and light, hastened by presence of alka-
linity. d 1.071. When frec from water and cresols.it con-
geals at 41° and melts at 43°. Ultrapure material mp 40. 85°%,
The commercial product contains an impurity which raises
the mp. bp 182°. Flash pt, closed cup: 175°F (79°C). n}}
1.5425. pKa at 25° = 10.0. pH of aq solns about 6.0. Itis
liquefied by mixing with about 8% water. One gram dis-
solves in about 15 m! water, 12 ml benzene; very sol in alco-

- hol, chloroform, ether, glycerol, carbon disulfide, petrola-
tum, volatile and fixed oils, aq alkali hydroxides. Almost
insol in petr ether. LDg, orally in rats: 530 mg/kg (Deich-
mann, Witherup). Keep well closed and protected from light.
Do not handle with bare hands.

Incompat. Phenol coagulates collodion; liquefies or be-
comes semiliquid when triturated with acetanilide, butyl-
chloral hydrate, camphor, monobromated camphor, chloral
hydrate, diuretin, lead acetate, menthol, naphthalene, naph-
thol, acetophenetidin, pyrogallol, resorcinol, salol, sodium
phosphate, thymol, urcthane, chloralamide, terpin hydrate.

Ammonium salt, CCH,NO, ammonium phenate, ammoni-

| um carbolate. White to pink cryst masses. Sol in water.

! Sodium salt, C(H4NaO, phenolate sodium.

4

Aquecous solution with phenolate sodium, Chloraseptic.
Human Toxicity: Ingestion of even small amiounts may
cause nausea, vomiting, circulatory collapse, tachypnea,

Phenoctide

s phthnlem as ar -
=2, because the colc
2 Usable with
‘to deep-red, abc
TIERAP CAT: Cathe
CAT (VET): !

o 7209 Phenolphth:
,QAZ;O-NJ") -Isobenzofu-
i mol wt 362.29. C 6¢

from an alcoh

paralysis, convulsions, coma, greenish or smoky—colord!
urine, necrosis of mouth and G.1. tract, icterus, death from ‘g’%
respiratory failure, sometimes from cardiac arrest. Average g
Iatal dose is 15 g but death from as little as one gram has
been reported. Fatal poisoning may also occur by skis®
absorption following application to large arecas. Chroni
poisoning with renal and hepatic damage may occur from
industrial contact. See C. J. Polson, R. N. Tattersall. Clini-
cal Toxicology (Lippincott, Philadelphia, 1969) pp 51-6
Deichmann, Keplinger in Patty’s Industrial Hygiene anl%
Toxicology vol. 2A, G. D. Clayton, F. E. Clayton, Eds. (Wi.
ley -Interscience, New York, 3rd ed., 1981) pp 2567-258. i

USE: As a general disinfectant, cither in soln or mixed vmh :
slaked lime, etc., for toilets, stables, cesspools, floors, drains, |
ete; for the manuf of colorless or llght-colored artificial
resins, many medical and industrial organic compds and
dyes; as a reagent in chemical analysis. Pharmaceutic i 4
(preservative).

THERAP CAT: Aqueous soln as topical anesthetic; topical
antiseptic; topical antipruritic.

THERAP CAT (VET): Antiseptic caustic. Topical anesthetic in }
pruritic skin conditions. Has been used internally and .
ternally as an anhseptlc. .

N0

= red powder Decin#
soln. Absorption m
is colorless, as

$2210. Phenolphtt
bengolc acid; decolo:
o gadlhydroxylnphenylr
"mol wt 320.33. C 7
boiling phenolphlhc
:Called *Kastle-Meyer

suljonic acid; 4- hydmxy-m~b¢nzenedlquonnc acnd’ 1- phe-
nol-2,4.disulfonic acid. C,H(O,S;; mol wt 254.23. C3
28.34%, H 2.38%, O 44.05%. S 25.22%. Conveniently prepd 35
by hydrolysis of the dichloride which is obtained by the ac. 7
tion of chlorosulfonic acid on phenol at room temp: Pollak
et al, Monatsh. 46, 395 (1925). Monograph: E. E. Gilbert,
Sulfonation and Related Reactions (Interscience, New York,
1965) 529 pp.

ot ving 2 8 ph;;lgp*
¥aoubly distd a
SO, mg] Dctalléd d
_ wse:. Lecoq, Bull. So
| AR e 41. 2346| (1947).
soyH no.

Dchqucscenl needles, vague melting range from 89 to
100". Decomp above 100°. Freely sol in water, methanol. }:
Practically insol in ether, petr ether. 2

USE: In the manuf of aminophenoldisulfonic acids whick™
are intermediates in the dye industry.

7208. Phenolphthalein.  3,3-Bis(4- hydrox)phen)l) -1
(3H)-isobenzofuranone; 3,3-bis(p- hydroxyphenyl)phlhahdc:

a-(p-hydroxyphenyl)-a-(4-0x0-2,5-cyclohexadien-1-ylid« " , aq alkali. Tl

ene)-o-toluic acid; Chocolax; Darmol; Laxin. C,,H,,O,
mol wi 318.31. C 75.46% H 4.43%, O 20.10%. Prepd by 3 on exposure to air c

condensing phenol with phthalic anhydride: Baeyer, Ann * USE:  As a reager

202, 69 (1880); Herzog, Chem. Z1g. 51, 84 (1927); Hubachcf. 3
U.S. pat. 2,192,485 (1940 10 Ex Lax). Gamrath, U.S. pat %
2,522,939 (1950 to Monsanto).

'721! Phenolpht’
bmzmemnhanol, o,
1 “¥! cohol; dihydroxyph:
, $ERTEE bydroxybenzhydryl
= (2-hydroxymethylp:
'H"O,. mol wt 30¢
Prepn: Hubacher.
¥ Schultz, Geller, Arc/
pat. 1,141,293 (196:

HO.

%S

Minute, triclinic crystals, often twinned, mp 258-262. d 3%;
1.299. Color: White or )dlownsh-whlle, see also Yellow:
Phenolphlhalem Almost insoluble in water., One gram dis<
solves in 12 ml alcohol, in about 100 ml ether, Very shxhlly-
sol in chloroform.

USE: A 1% alcoholic soln as an indicator in titrations ol
mineral and organic acids and most alkalies. Not suitable
for ammonia. Very sensitive to CO,, and in estimating car«§j
bonates the lig must be boiled. Borax can be titrated with §

Cryslals from dil
¢* Mononcetate, Cy
orm, mp 171-174°,

;;'*Trlaeela!c. CH,.
Imp 104-106°. Prac
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9131 'Tetrndecamclhylhexasiloxane

Trihydrate, crystals. Swells at 165", Dec 170-175".

Becomes anhydr by drying in vacuo at 60° for 8 hrs. [a]}
—257.9° (0.1N HCI); [a]}} — 239" (methanol). uv max (0.1N
HCI): 220, 268, 355 nm (e 13000, 18040, 13320). pKa (50%
aq DMF): 8.3, 10.2. Stable in neutral and in alkaline soln.
Soly at about 28" 1.7 mg/ml water; > 20 mg/m! methanol.
LDy, in rats. mice (mg/kg): 807, 808 orally (Goldenthal).

Hydrochloride, C,;H,;CIN,0,, Achro, Achromycin V, Ala
Tet, Ambracyn, Artomycin, Cefracycline tablets, Cyclopar,
Diacycline, Dumocyclin, Helvecyclin, Imex, Mephacyclin,
Partrex, Quadracycline, Quatrex, Remicyclin, Ricycline,
Ro-cycline, Stilciclina, Subamycin, Supramycin, Sustamycin,
Tefilin, Teline, Telotrex, Tetrabakat, Tetrabid, Tetrablet, Te-
trachel, Tetracompren, Tetra-D, Tetrakap, Tetralution, Te-
tramavan, Tetramycin, Tetrosol, Tetra-Wedel, Topicycline,
Totomycin, Triphacyclin, Unicin, Unimycin, Vetquamycin-
324. Crystals from butanot +HCI, dec 214°. [a]} —257.9°
{c = 0.5in O.1N HCI). Freely sol in water, sol in methanol,
ethanol. lnsol in ether, hydrocarbons. pH (2% aq soln):
2.1-2.3. LDy, orally in rats: 6443 mg/kg (Goldenthal).

Phosphate complex, Panmycin Phosphate, Sumycin, Tetra-
decin Novum, Tetrex, Upcyclin. (Elemental analysis shows
about 45% C; 6-8% P; 4.8% N; 3.9% H; 0.7-1.4% NA). Yel-
low, odorless powder. Sparingly sol in water; slightly sol in
ethanol. .

Lauryl sulfate, Lauracycline. .

THERAP CAT: Anti-amebic; antibacterial; antirickettsial.

THERAP CAT (VET:: Antibacterial.

9131. Tetradecamethylhexasiloxane, C;H,,0Si;: mol
wt 459.03. C 36.63%, H 9.22%, O 17.43%, Si 36.72%. Prepd
by hydrolysis of dimethyldichlorosilane and trimethylchlo-
rosilane: Patnode, Wilcock, J. Am. Chem. Soc. 68, 358
(1946); by reaction of hexamethyldisiloxane with octameth-
ylcyclotetrasiloxane and sulfuric acid: eidem, ibid. 362;
Patnode, U.S. pat. 2,469,888 (1949 to General Electric); by
cohydrolysis of ethoxytrimethylsilane and diethoxydimeth-
yisilane: Hunter et al., J. Am. Chem. Soc. 68, 2284 (1946);
Hyde, U.S. pat. 2,457,677 (1948 to Corning Glass).

» CHy

‘ (CHa)JSl 0—?1‘ 0-—S!(€.‘H:‘)3

CRJ‘

Liquid; bp,, 142°; d3° 0.8910; nf 1.3948. Flash pt 118.33",
Freezes below —100°, Stable. Inert to most chemical re-
agents and rubber. Maintains about the same viscosity over
a wide temp range. Sol in benzene and the lighter hydrocar-
bons; slightly sol in alcohol and the heavy hydrocarbons.

USE: As a basis for silicone oils or fluids designed to with-
stand extremes of temp; as a foam suppressant in petroleum
lubricating oil.

9132, Tetradifon. 1,2,4-Trichloro-5-[(4-chlorophenyl)-
sulfonyl]benzene; p-chlorophenyl 2,4,5-trichlorophenyl sul-
Jone; 2,4,5,4"-tetrachlorodiphenyl sulfone; Duphar; Tedion;
Tedion-V,,. C,,HClO,S; mol wt 356.06. C 40.48%, H
1.70%, Cl 39.83%, O 8.99%. S 9.01%. Prepd by modified
Friedel-Cralts reaction between 2,4,5-trichlorobenzene sul-
fony! chloride and monochlorobenzene; also by Sandmeyer
diazotization of 2,4,5-trichloro-4’-aminodiphenyl sulfone in
the presence of CuCl: Meltzer, Huisman, U.S. pat. 2,812,-
281 (1957 to Phillips); Huisman et al., Rec. Trav. Chim. 17,
103 (1958).
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Crystals from benzene; mp 146.5-147.5°. Stable to concd
and dil alkalies, mineral acids, high temp, and u.v. light.
Soly data: Huisman et al, loc. cit. LDy, in rats: 556 mglkg
orally, Ben-dyke et al, World Rev. Pest Contr. 9, 119 (1970).

USE: Acaricide. Ovicide on deciduous fruits, citrus, cotton
and other crops.

9133. Tetraethylammonivm Bromide. N,N,N-Triethyl.
ethanaminium bromide; TEAB; TMD-10; Etylon: Etambro,
Sympatektoman; Tetranium. CyH,BrN; mol wt 210.16. C
45.72%, H 9.59%, Br 38.03%, N 6.67%. (C;HJNBr. Gan-
glion blocking agent. Prepd from triethylamine and ethyl
bromide: Hofmann, Ann. 78, 263 (1851). Review of the
pharmacology of the tetraethylammonium fon: Moe, Frey-
burger, Pharmacol. Rev. 2, 61-95 (1950).

Deliquesc crystals. Freely 3ol in water, alc, chloroform,
acetone. Slightly sol in benzene. pH of a 107 aq soln 6.5.
The pH is not changed by heating for 28 hrs at 95°.

9134, Tetraethylammonium Chloride. Etamon chloride;
T.E.A. chloride. CyH,,CIN; mol wt 165.71. C 57.98%, H
12.17%. C1 21.40%, N 8.45%. (C,H,),NCIL. Ganglion block-
ing agent. See Tetracthylammonium Bromide.

Deliquescent crystals. di' 1.0801. Frecly sol in water,
alcohol, chloroform, acetone; slightly sol in benzene. pH ol
10% aq soln 6.48. The pH is not changed by heating for 28
hrs at 95°.

Tetrahydrate, monoclinic prismatic crystals.
d 1.084.

9135. Tetraetbylammonium Hydroxide, C,H,,NO; mol
wt 147.26. C 65.25%, H 14.37%, N 9.51%, O 10.36%.
(C,H),NOH. Made from the corresp halide by treating
with silver oxide or with a soln of potassium hydroxide in
methanol.

Marketed as an aq soln. A 10% soln has a d}’® of about
1.01. The {ree base is known only in soln or as hydrates;
tetrahydrate, mp 49-50°; hexahydrate, mp 55°. Dec on boil-
ing. Itis a very strong base readily absorbing CO, from the
air. The aq soln is colorless, odorless, bitter, caustic, strong-
Iy alkaline, and imparts a soapy feel to the skin. Keep well
closed.

9136, Tetraethyllead. Tetraethylplumbanec; lcad tetraeth-
yl: TEL. C4H,,Pb; mol wt 323.45. C 29.70%, H 6.23%, Pt
64.06%. Pb(C,H,),. Prepd by the action of PbCl, on zinc
ethyl or on a Grignard reagent; by heating C,H,Cl and sodi-
um-lead alloy in an autoclave. The production from lead,
ethylene, and hydrogen using tricthylaluminum as interme-
diate was first described by K. Ziegler at the 14th Interna-
tional Congress of Pure and Applied Chemistry (July 1955):
Chem. & Eng. News 33, 3486 (1955). Aliernate synthesis
using nonhalide compds: Pearson et al, Advances in Chem-
istry Series 23, 299-305 (1959).

Colorless lig; burns with an orange-colored flame with
green margin, Extremely poisonous! d¥ 1.653. bp about
200" also stated as 227.7° with decompn. nf 1.5198. Practi-
cally insoluble in water; soluble in benzene, petr ether, gaso-
line, slightly in alcohol. LDy, orally in rats: 12.3 mg/kg,
Schroeder et al,, Experientia 28, 923 (1972).

use: As a gasoline additive to prevent “knocking” in
motors. See also Milde, Beatty, “Chemical Reactions ol
Tetraethyllead™ in Advances in Chemistry Series 23, 306-318
(1959). Caution: Acute or chronic poisoning may occur if
inhaled or absorbed through skin. See E. Browning, Toxicity
of Industrial Metals (Appleton-Century-Crofts, London,
2nd ed., 1969) pp 192-199.

9137, N,N,N',N'-Tetraethylphthalamide. N,N,N,N'-
Tetraethyl-1,2-benzenedicarboxamide; orthophthalic acid
didicthylamide; o-phthalic acid bis[diethylamide]; tetraeth-
ylbis(phthalamide); Analetil; Neo-Cardiamine; Neospiran;
Unispiran. C,H,,N,0,: mol wt 276.37. C 69.53%, H

mp 37.5

8.75%, N 10.147%, O 11.58%. Prepd by treating phthalyl... . :

chloride with dicthylamine: Fr. pat. 785,428; Brit. pat.

Consult the cross index before using this section.
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THERAP CAT (VET): Coccidiostat.
9453, o-Tolualdehyde, 2-Methylbenzaldehyde; o-toluyl-
aldehyde. C;H,O; mol wt 120.14. C 79.97%, H 6.71%, O
13.32%. Prepd by reacting nitropropane with o-xylyl bro-

mide in the presence of sodium ethanoate: ‘Hass, Bender,
Org. Syn. 30, 99 (1950).

cro
Clly

Liquid. d}® 1.0386. bp.,‘q 200-202% bp,, 94-96° bp, 68-
72°. n}} 1.5430; n}} 1.549; n)? 1.5423; n* 1. 5650 n!® 1.5798.

9454, o-Toluamide, 2-Methylbenzamide. CyH,NO; mol
wt 135.16. C 71.09%, H 6.71%, N 10.36%, O 11.84%. Prepd
by reacting o-tolunitrile, hydrogen peroxide, 95% alcohol,
and sodium hydroxide at 40-50": Noller, Org. Syn. coll. vol.
11, 586 (1943). Also prepared by reacting the nitrile with
boron fluoride in dil acetic acid: Hauser, Hoffenberg, J. Org.
Chem. 20, 1448 (1955).

conH,
)

Crystals from water, mp 144-145°. Very sol in alcohol,
hot water, concd HC], less sol in ether. Sparingly sol in
benzene. Practically insol in cold water.

Caution: Explosive. Keep away from open flame.

9455. Toluene. Methylbenzene; toluol; phenylmethane;
Methacide. C,H,; mol wt 92.13. C 91.25%, H 8.75%. Ob-
tained mainly from tar oil. Review of mfg processes: Faith,
Keyes & Clark’s Industrial Chemicals, F. A. Lowenheim,
M. K. Moran, Eds. (Wiley -Interscience, New York, 4th ed.,
1975) pp 822-830. Solubility: F. P. Schwarz, Anal. Chem.
52, 10 (1980). Myeclotoxic potential: L. Greenburg et al, J.
Am. Med. Assoc: 118, 573 (1942). Comparison with benzene
of effects on hematopoiesis and bone marrow metabolism:

toxicity: H. F. Smyth et al, Am. Ind. Hyg. Assoc. J. 30, 470
(1969). Evaluation of chronic occupational exposure: H.
Tahti et al, Int. Arch. Occup. Environ. Health 48, 61 (1981).
Review: M. C. Hoff in Kirk-Othmer Encyclopedia of Chemi-
cal Technology vol. 23 (\aney-lnterscnence, New York, 3rd
ed.,, 1983) pp 246-273. - -
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Flammable, refractive liq; benzene-like odor. 43 0.866.
mp —95°. bp 110.6°. nf’ 1.4967. Flash pt, closed cup: 40°F
4.4°C). Soly in water at 23.5°C (w/w): 0.067%. Very
slightly so! in water; misc with alc, chloroform, ether, ace-
tone, glacial acetic acid, carbon disulfide. LDy, orally in
rats: 7.53 g/kg (Smyth).

Caution: Narcotic in high concens: E. Browning, Toxicity

p-Toluenesulfonic Acid °

H. W. Gerard, AMA Arch. Ind. Health 13, 468 (1956). Acute .

Consult the cross index before using this section.

9459

and Metabolism of Industrial Solvents (Elsevier, New York,
1965) pp 66-76; Patty’s Industrial Hygiene and Toxicology
vol. 2B, G. D. Clayton, F. E. Clayton, Eds. (Wiley -Intersci-
ence, New York, 3rd ed., 1981) pp 3283-3291.

ust:  In manuf benzoic acid. benzaldehyde, explosives,
dyes, and many other organic compds; as a solvent for
paints, lacquers, gums, resins, in the extraction of various
principles from plants; as gasoline additive.

9456, Toluene 2,4-Diisocyanate. 2,4-Diisocyanatotolu-
ene; 2,4-tolylene diisocyanate; TDI; Nacconate 100. C,H -
N,0; mol wt 174.15. C 62.07%, H 3.47%, N 16.09%, O
18.37%. Usually prepd from toluene-2,4 -diamine and phos-
gene. Review: Astle, Industrial Organic Nitrogen Compounds
(New York, 1961) pp 284-313; Faith, Keyes & Clark's
Industrial Chemicals, F. A. Lowenheim, M. K. Moran, Eds.
(Wiley -Interscience, New York, 4th ed., 1975) pp 831-835.

CHy
NCO

NCo

Liquid at room temperature. Sharp, pungent odor. mp
19.5-21.5% d}’liq 1.2244. bp,y, 251% bp,, 126°. Darkens on
exposure to sunlight. Reacts with water with evolution of
carbon dioxide. Flash pt, open cup: 132° (270°F). Misc
with alcohol (decompn), diglycol monomethyl ether, ether,
acetone, carbon tetrachloride, benzene, chlorobenzene, kero-
sene, olive oil. Concd alkaline compds such as NaOH or
tert-amines may cause run-away polymerization.

Caution: Vapor is irritating to eyes, skin and respiratory
tract: Clinical Toxicology of Commercial Products, R. E.
Gosselin et al., Eds. (Williams & Wilkins, Baltimore, 5th ed.,
1984) Section 11, p 414. This substance may reasonably be
anticipated to be a carcinogen: Fourth Annual Report on
Carcinogens (NTP 85-002, 1985) p 190.

USE: In the manuf of polyurethane foams and other clas-
tomers.

9457. Toluene-3,4-dithiol. 1,2-Dimercapto-4-methyl.
benzene; “dithiol™. C,H,S;; mol wt 156.27. C 53.80%, H
5.16%, S 41.04%. Prepd from toluenc-3,4 -disulfonyl chlo-
ride with tin and hydrochloric acid: Mills, Clark, J. Chem.
Soc. 1936, 178.

SH
SH

Crystals, mp 31°. bpy, 185-187". Sol in benzene, in aq
alkali hydroxide solns.

use: For the detection of bismuth, molybdenum, rhenium,
tin, tungsten, see Bickford et al, J. Am. Pharm. Assoc., Sci.
Ed. 37, 255 (1948).

9458. p-Toluenesulfinic Acid. C,H,0,S; mol wt 156.20.
C 53.82%, H 5.16%, O 20.49%, S 20.53%. CH,C,H,SO,H.
Prepd by reduction of p-toluenesulfonyl chloride with zmc
dust: Whitmore, Hamilton, Org. Syn. 2, 89 (1922). Because

" the sulfinic acid is difficult to dry without partial conversion

to the sulfonic acid, the sodium salt, CH,CH ,SO,Na.2H,0,
is usually prepd. The free sulfinic acid is then obtained as
needed by dissolving the sodium salt in cold water and care-
fully acidifying the soln with the exact amt of HCI needed.

Long, rhombic plates ‘or needles from water. mp 85°
Freely sol in alc, ether; sparingly sol in water, hot benzene.

9459, p-Toluenesulfonic Acid. d4-Methylbenzenesulfonic
acid; tosic acid. C;H,0,S; mol wt 172.20. C 48.82%, H
4.68%, O 27.87%, S 18.62%. CH,CH,SO,H. Prepd by sul-
fonation of toluene with 96-100% H,SO,; when carried out
at 75° the compn of the reaction product is 75% para-, 19%
ortho- and 6% meta-toluenesulfonic acid. Convenient lab
prepn: L. F. Fieser, Experiments in Organic Chemistry,
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9986 Xipamide

HO cH
Hac ‘ _"'
CH,

Crystals from petr ether, mp 94-96%, bp, 165-168°. Also
reported as very viscous, pale yellow liquid; bp, 185-189".
dP° 1.0240. nF 1.5382 (Starkov, Glushkova).

Use: Rubber antioxidant.

THERAP CAT: Antibacterial.

9986. Xipamide. 4-Chloro-S-sulfamoyl-2',6 -salicylox-
ylidide; 4-chloro-2',6’'-dimethyl-5-sulfamoylsalicylanilide;
4 .chloro-5-sulfamylsalicyloy!-2',6’-dimethylanilide; Bei

' 1293; Aquaphor; Diurexan; Lumitens. Cy,H,(CIN,O,S; mo}

wt 354.81. C 50.78%, H 4.26%, Cl 9.99%, N 7.89%, O
18.04%, S 9.04%. Salicylic acid derivative. Prepn: Neth,
pat. Appl. 6,607,680 corresp to Liebenow, U.S. pat. 3,567,
777 (1966 and 1970 to P. Beiersdorf). Clinical studies: O.
Hammer, U. Dembowski, Med. Klin. 64, 1862 (1969); R.
Fischer, A. Lenhartz, Med. Welt 1970, 270. Review of
pharmacology and therapeutic efficacy: B. N. C. Prichard,
R. N. Brogden, Drugs 30, 313-332 (1985).

H2N502 CHJ
Cc1 CONH
OH CHy

Crystals from methanol-water, mp 256,
THERAP CAT: Diuretic. Antihypertensive.

9987, Xylazine. N-(2,6-Dimethylphenyl)-5,6-dihydro-
41-1,3-thiazin-2-amine; 5,6-dihydro-2-(2,6-xylidino)-411-
1,3-thiazine; 2-(2,6-dimethylphenylamino)-411-5,6-dihy-
dro-1,3-thiazine; BAY 1470; BAY VA 1470; Wh7286;
Rompun (also the hydrochloride). C,H,N,S; mol wt
220.33. C 65.42%, H 7.32%, N 12.71%, S 14.55%. Prepn:
Behner et al, Ger. pat. 1,173,475 (1964), C.A. 61, 13323c
(1964); eidem, Belg. pat. 634,552 (1964) corresp to U.S, pat.
3,235,550 (1966) (all to Bayer). Pharmacology: G. Sagner
et al., Deut. Tieroerztl. Wochenschr. 715, 565 (1968); Krone-
berg. Schlossman, Arch. Pharmakol. Exp. Pathol. 268, 348
(1971). Metabolic studies: Duhm et al., Berlin. Miinchen.
Tieraerztl. Wochenschr. 82, 104 (1969). Veterinary clinical
studies: Clarke, Hall, Vet. Rec. 85, 512 (1969); Burns,
McMullan, Vet Med. 67, 77 (1972).

CHy
s M

Y

Colorless, almost tasteless crystals from benzene 4 ligro-
in, mp 140-142°. Also reported as mp 136-139". Soluble in
dilute acids, benzene, acetone, chloroform; sparingly sol in
petr ether. Practically insol in water, alkalies. LDy, in mice
(mg/kg): 43 i.v.; 121 s.c.: 240 orally (Sagner).

Hydrochloride, C(,H,,CIN,S, crystals from ethanol 4+
ethyl ether, mp 236-239°

THERAP CAT (VET):: Sedative, analgesic, muscle relaxant.

3

9988. Xylene. Dimethylbenzene; xylol. CyH,; mol wt
106.16. C 90.50%, H 9.50%. C H/(CH,),. First isolated
from a crude wood distillate: Cahours, Compt. Rend. 30,
319 (1850). Obtained from coal tar: Fittig, Ann. 153, 265
(1870). The xylene of commerce is a mixture of the three
isomers 0-, m- and p-xylene. the m-isomer predominating.
Manuf from pseudocumene: Seubold, U.S. pat. 2,960,545
(1960 to Union Oil); by catalytic isomerization of a hydro-
carbon [raction: Berger, U.S. pat. 3,078,318 (1963 to Uni-
versal Oil Prod.). Separation of isomers by clathration:
Schacffer, U.S, pat. 3,029,300 (1962 to Union Oil). Toxicol-
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ogy: E. Browning, Toxicity and Metabolism of Industrisl §

Solvents (Elsevier, New York, 1965) pp 77-89. Use as.cleare |
ing agent: K. Kubota, J. Polym. Sci. 5, 1179 (1967). 1. B.
Matthews, J. Clin. Pathol. 34, 103 (1981). Review of mig
processes: Faith, Keyes & Clark’s Industrial Chemicals F.
A. Lowenheim, M. K. Moran, Eds. (Wiley-Interscience,
New York, 4th ed., 1975) pp 874-881. Toxicity: H. F.
Smyth et al., Am. Ind. Hyg. Assoc. J. 23, 95 (1962).

Mobile, flammable liquid; d about 0.86: bp 137-140.
Flash pt 29°. Practically insol in water. Miscible with ats
alcohol, ether, and many other organic liquids.

m-Xylene, colorless liquid; d}® 0.8684; mp —47.4° bp

139.3% n# 1.4973. Flash pt, closed cup: 77°F (25°C). Insd €

in water. Miscible with alcohol, ether, and many other
organic solvents. LDg, orally in rats: 7.71 mi/kg (Smyth).

o-Xylene, colorless liquid; d’ 0.8801; mp —25% bp 1443
n} 1.5058. Flash pt, closed cup: 63°F (17°C). Insol ia
water. Miscible with alc, ether.

p-Xylene, colorless plates or prisms at low temp: ¢
0.86104; mp 13-14% bp 137-138°% ni® 1.49575: Thorne et al,
Ind. Eng. Chem. Anal. Ed. 17, 481 (1945). Flash pt, closed
cup: 77°F (25°C). Insol in water. Sol in alcohol, ether, and
many other organic solvents.

Caution: May be narcotic in high concns. Chronic tosici.
ty not well defined, but is less toxic than benzene.

USE: As solvent; raw material for production of benzoi¢ ;

acid, phthalic anhydride, isophthalic and terephthalic acids
as well as their dimethyl esters used in the manufacture of

polyester fibers; manufl dyes and other organics: sterilizing

catgut; with Canada balsam as oil -immersion in microscopy
clearing agent in microscope technique.

9989. Xylenol. Dimethylphenol. CyH,0;: mol wt
122.16. C 78.65%, H 8.25%, O 13.10%. (CH,),C,H,0OH. 3
Constituent of “cresylic acid.”” There are 6 isomers of xyle.

nol. They are only slightly sol in water but {reely sol in

alcohol, chloroform, ether, benzene, etc.; also sol in NaOH
soln. Prepn and physical properties: R J. L. Andon et ol,

J. Chem. Soc. 1960, 5246.
2,3-Dimethylphenol, vic-o-xylenol. Needles from watet
or dil ale, mp 75°, bp 218%: Thdl, Ber. 18, 2561 (1885); also

reported as mp 72.57° 1£0.02°. bp,, 216.87° 10.001° (An. :

don).
2,4-Dimethylphenol, as-m-xylenol. Crystals, bp,, 211.5;
mp 25.4-26" Jacobsen, Ber. 11, 17 (1887); 18, 3463 (1885)

also reported as mp 24.54° 10.01°. bp,, 210.931° 10.001" ]

(Andon).

2,5-Dimethylphenol, p-xylenol. Crystals from alcohol ¢
cther, mp 74.5°, bp,,, 211.5% ‘Jacobsen, loc. cit. bp 213.5"
Wiirtz, Ann. 147, 372 (1868); also reported as mp 74.85°
10.02", bp,g, 211.132° £0.002° (Andon).

2,6-Dimethylphenol, vic-m-xylenol. Needles, mp 49", bp
203%: Gattermann, Ann. 357, 313 (1907); also reported 25
mp 45.62° 20.01°. bp,,, 201.030° £0.001° (Andon).

3.4-Dimethylphenol, as-o-xylenol. Necdles from wates,
mp 62.5% bp 225°: Jacobsen, Ber. 17, 159 (1884); also re-
porl)ed as mp 65.11° £0.01° bp,, 226.947° £0.001° (An-
don).

3.5-Dimethylphenol, sym-m-xylenol. Needles from water,
mp 64°%, bp 219.5": Thdl, Ber. 18, 359 (1885); also reported
as mp 63.27° 1£0.02°. bp,,, 221.962° £0.003° (Andon).

USE: For the prepn of coal tar disinfectants; manuf of arti.
Ticial resins. . .

9990. Xylenol Blue. 4,4°-(3H-2,1-Benzoxathiol-3-ylid-
ene)bis[2,5-dimethylphenol] S,S-dioxide; p-xylenolsulione.
phthalein; 1,4-dimethyl-5-hydroxybenzenesulfonephthalein;
a,4,4'-trihydroxy-2,5,2',5 -tetramethyltriphenylmethane-

Stable .

- %!romelhan
siliJess, mon:
i‘mellumc:l;

(g/100 g =«
164.2. Rel:
mice: app

S\hdlmethylp:
tert-butyl-
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lof purifica-

apecifications,

Derivation: From benzoic anhydride and aniline
with sodium hydroxide.
Use: Intermediate in the synthesis of dyes, drugs

P Y PN S N

consider- and perfumes.
anufacture
benzanthrone. C;;H,c0. A four-ring system.
Properties: Pale yellow needles; soluble in alcohol
, flavoring and other organic solvents. Mp 170C.
ohols; sol- Derivation: (a) From anthrano! and glycero! via
ethers, cellu- condensation via sulfuric acid (anthranol is made

compounds; from anthraquinone); (b) from anthracene in sul-
f cinnamic furic acid solution by addition of glycerol and
s; photo- heating to 100-110C until the anthracene disap-

pears. The reaction mass is then diluted with
water, salted out and purified.

Method of purification: Crystallization from tol-
uene.

Use: Dyes: ™ * e —_

‘clonitrilc.
reen.

alkyl di-
f general
Vhich R is a

0 Can. It

benzathine penicillin G, (N,N'-dibenzylethylene-
diamine dipenicillin G). :
2C,5H13N204S'C,stoNg"inO.

Properties: White, odorless, crystalline powder;

water; pH of a saturated solution is 4.5-7.5.
Grade: USP.
Use: Medicine (antibiotic).

rr;orphous
™ odor and
alcohol, or

g htly solu-
W strongly
s.

Benzazix_nide. See 4-ketobenzotriazine.

“Benzedrine.”” TM for amphetamine sulfate.
ic: fungi- benzene. CAS: 71-43-2.  CgHe. 16th
» 1Ung highest-volume chemical produced in US (1985).
CH

ONH,. ne” “cu y
: ERPE ' I ' <o
-~ -

.,bp 288C, @

nzene, alco-

'ammonia . v

Structure: I. Complete ring showing all elements.
11. Standard ring showing double bonds only.
IT1. Simple ring without double bonds, with nu-

. . merals indicating position of carbon atoms to

which substituent atoms or groups may be at-

tachéd (2 = ortho, 3 = meta, 4 = para). IV.

Generalized structure with enclosed circle sug-

inzamide). )

powder, gesting the resonance of this compound. This
‘oylin place structure is now in general use. These structures -
2C. Soluble are also referred to as the benzene nucleus.

"Properties: Colorless to light-yellow, mobile, non-
polar liquid of highly refractive nature; aromatic

soluble

129

slightly soluble in alcohol; almost insoluble in -

‘benzeneazo-p-benzeneazo-B-naphthol.

- benzene-p-dicarboxylic acid. See terephthalic

BENZENE HEXACHLORIDE

odor; vapors burn with smoky flame; bp 80.1C;
fp 5.5C, d 0.8790 (20/4C); wt/gal 7.32 Ib; refr
index 1.50110 at 20C, flash p 12F (—11C) (CC),
surface tension 29 dynes/cm. Autoign tempera-
ture 1044F (562C). Miscible with alcohol, ether,
acetone, carbon tetrachloride, carbon disulfide,
acetic acid; slightly soluble in water.

Derivation: (a) Hydrodealkylation of toluene or
pyrolysis of gasoline; (b) transalkylation of
toluene by disproportionation reaction; (c) cata-
lytic reforming of petroleum; (d) fractional distil-
lation of coal tar.

Grade: Crude, straw color; motor; industrial pure
(20C); nitration (1C); thiophene-free; 99 mole %;
99.94 mole %; nanograde.

Hazard: A carcinogen. Highly toxic. Flammable;
dangerous fire risk. Explosive limits in air 1.5
to 8% by volume. TLV: 10 ppm in air.

Use: Manufacturing of ethylbenzene (for styrene
monomer); dodecylbenzene (for detergents); cy-
clohexane (for nylon); phenol; nitrobenzene (for
aniline); maleic anhydride; chlorobenzene; di-
phenyl; benzene hexachloride; benzene-sulfonic
acid; as a solvent. .

See also aromatic.

benzene azimide. See 1,2,3-benzotriazole.

benzeneazoanilide. See diazoaminobenzene.

benzeneazobenzene. See azobenzene.

(Ilsu.
dan™ I1I; tetraazobenzene-8-naphthol).
C2H,ON,. A red dye; CI 26100.444.

Properties: Brown powder; mp 195C, insoluble
in water; soluble in alcohol, oils, chloroform, gla-
cial acetic acid.

Use: Coloring oils red; biological stain.

benzeneazonaphthylethylenediamine, See azo-

dine.
benzenecarboxylic acid. See benzoic acid.

benzenediazonium chloride. CsHsN(N)CL
Properties: Ionic salt. Very soluble in water; in-
soluble in most organic solvents.
Hazard: Highly toxic. Can explode on heating.
Use: Dye intermediate.

benzene dibromide. See dibromobenzene.

benzene-o-dicarboxylic acid. See phthalic acid.

acid.

benzene hexachloride. (BHC). A commercial
mixture of isomers of 1,2,3,4,5,6-hexachlorocy-
clohexane. An insecticide.
Hazard: The gamma isomer is highly toxic. Use
may be restricted.
See also lindane.
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fuels were produced from coal on large scale
in Germany by both hydrogasification and

Fischer-Tropsch methods. More recently, large-

scale coal conversion has been successfully

achieved by the Lurgi and Sasol methods; the .
latter, in South Africa, is the only large-scale’

installation utilizing the Fischer-Tropsch tech-
nology. The Lurgi technique is in production
at a number of locations.

Catalytic gasification of peat for production -

of methanol is now utilized on a commercial
scale, use of lignite and wood for this purpose
is under development,

See also Fischer-Tropsch process, synthesis gas.

gas, inert. See noble gas, inert.

gas laws, See Boyle's law, Charles’ law, Gay-Lus-
sac’s law, ideal gas.

gas, liquefied petroleum. See liquefied petroleum
gas.

gas liquid. See light hydrocarbon.
gas, natural, See natural gas.
gas, noble. See noble.

gas oil. A liquid petroleum distillate with viscos-
ity and boiling range between kerosene and lubri-
cating oil. Boiling range 232—426C, flash p 150F
(65.5C), autoign temperature 640F (337C). Com-
bustible.
Use: Absorption oil, manufacture of ethylene.

gasoline. CAS: 8006-61-9. A mixture of vola-
tile hydrocarbons suitable for use in a spark-ig-
nited internal combustion engine and having an
octane number of at least 60. The major compo-
nents are branched-chain paraflins, cycloparaf-
fins, and aromatics. There are several methods
of production: distillation or fractionation which
yields straight-run product of relatively low oc-
tane number, used primarily for blending;
thermal and catalytic cracking; reforming; poly-
merization; isomerization; and dehydrocyclo-
dimerization. All- but the first are various
means of converting hydrocarbon gases into
motor fuels by modifications of chemical struc-
ture, usually involving catalysis. The present
source of gasoline is petroleum, but it may also
be produced from shale oil and Athabasca tar
sands as well as by hydrogenation or gasification
of coal. i
antinock gasoline A gasoline to which a low
percentage of methyl-tert-butyl ether (MBTE)
has been added to eliminate knocking and in-
crease octane number., This compound has al-
most completely replaced tetraethyllead. Gaso-
lines of octane number 100 or more are used

chiefly as aviation fuel; those having a research
octane number of approximately 90 are in gen-
eral automotive use.
See also antiknock agent, octane number. .
casinghead gasoline, see natural gasoline (be-
low).
cracked gasoline Gasolines produced by the
catalytic decomposition of high-boiling compo-
nents of petroleum. In general, such gasolines
have much higher octane ratings (80-100) than
that produced by fractional distillation. The dif-
ference is due to the prevalence of unsaturated,
aromatic and branched-chain hydrocarbons in
the cracked gasoline. The actual properties vary
widely with the nature of the starting material
and the temperature, time, pressure, and catalyst
used in cracking.
high-octane gasoline A gasoline with an octane
number of 90-100.
See antiknock gasoline, octane number.
lead-free gasoline An automotive fuel contain-
ing no more than 0.05 g of lead per gallon, de-
signed for use in engines equipped with catalytic
converters. -
natural gasoline A gasoline obtained by recov-
ering the butane, pentane, and hexane hydrocar-
bons present in small proportion in certain natu-
ral gases. Used in blending to produce a finished
gasoline with adjusted volatility but low octane
number. Do not confuse with natural gas.
polymer gasoline A gasoline produced by
polymerization ‘of low molecular weight hydro-
carbons such as ethylene, propene, and butenes.
Used in small amounts for blending with other
gasolines to improve their octane number.
pyrolysis gasoline Gasoline produced by ther-
mal cracking as a byproduct of ethylene manu-
facture. It is used as a source of benzene by the
hydrodealkylation process.
reformed gasoline A high octane gasoline ob-
tained from low octane gasoline by heating the
vapors to a high temperature or by passing the
vapors through a suitable catalyst.
straight-run gasoline Gasoline produced from
. petroleum by distillation without use of cracking
or other chemical conversion procésses. Its oc-
tane number is low.
white gasoline An unleaded gasoline especially
designed for use in motorboats; it is uncracked
and strongly inhibited against oxidation to avoid
gum formation and is usually not colored to dis-
“tinguish it from other grades. It also serves as
a fuel for camp lanterns and portable stoves.
Hazard: Highly flammable, dangerous fire and ex-
plosion risk. TLV 300 ppm.

gas, perfect. See ideal gas.
Gastaldi synthesis. Formation of dicyanopyra-
zines by cyclization of two molecules of an ami-

nocyanomethyl keton
of an isonitrosomet!
pound with potassium
chloric acid, and oxi.

gastric juice. A mixtu

pepsin secreted by gl
sponse to a conditior
about 2.0. Its action i
of food components :
process, though cart
initiated by the saliv:
See also digestion (1).

gate. The opening in

- from the sprue or r
the term also refers t
from the aperture wl.

Gattermann aldehyde

aldehydes of phenols
erocyclic compound:
matic substrate with
drochloric acid in t
catalysts.

Gattermann-Koch reac

zene, alkylbenzenes,
drocarbons with car
chloric acid in the prc
at high pressure. Ac
allows the reaction
pressure.

gauge. An instrumen

ing such process vari
steam, air), liquid le
The many types of ¢
chanical, ultrasonic.
pneumatic means. S
of automatic contr
the term *“gauge”
thickness, especially
plastics fields. Ligh:
from about 0.005-
to thicknesses from
See also mil, meter (C

Gay-Lussac, Joseph L
French chemist and

. liance and accuracy
mental work. He
knowledge of gases
the law of combini:
dent discovery (180
relationship of tem
gases. He graduated
Polytechnique, beco
His work in chemi:




ightly soluble in alco-

l.ydratc).

NHz'HOH.
liquid, fp —51.7C,
.61 1b/gal, flash p
ter and alcohol, in-
ether, strong reducing
itible.

atalyst, solvent for

4‘HBT.
“lakcs. Mp 81-87C,
y 190C, soluble in
insoluble in most or-

4 *HCI.

flakes. Mp 87-92C,
y 240C, soluble in
20C), somewhat solu-
rluble in most organic

J3.
isk. Poison.

mp 137C; bp 145C;

¢ in alcohol; insolu-
'oform, and carbon
‘isk.

sulfate; diamidogen
-2.

powder. Very solu-
t 1 part in 33 cold

, stable in storage,
1.37, mp 85C.

).
l:Als. condensation re-
cetate fibers. Analy-
| fluxes; determination
ation of polonium from
ide.

634-62-8.

, mp 182C.
in silvering mirrors.
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hydrazobenzene. (1,2-diphenylhydrazine).
CAS: 12-2-66-7. C¢H;NHNHC:Hs.

" Properties: Mw 184.24, mp 123-126C, d 1.158(16/
4C).

hydrazoic acid. (hydrogen azide).

CAS: 7782-79-8. HN,.

Properties: Colorless, volatile liquid. Soluble in
water, obnoxious odor, fp —80C, bp 37C.

Derivation: Reaction of hydrazine and nitrous
acid, or of nitrous oxide and sodium amide (with
heat). ) ‘

Hazard: Dangerous explosion risk when shocked
or heated. Strong irritant to eyes and mucous
membranes.

hydride. An inorganic compound of hydrogen
with another element. Some are ionic and others
are covalent. Hydrides may be either binary or
complex; the latter are transition-metal com-
plexes, e.g., carbony! hydrides and cyclopentadi-
enyl hydrides. Most common are hydrides of so-
dium, lithium, aluminum, boron, etc.
Hazard: Flammable, dangerous fire risk, react vio-
lently with water and oxidizing agents. Irritant:
See Lithium aluminum hydride, sodium borohy-
dride.

“Hydroholac,”? TM for plasticized nitrocellu-
lose lacquer emulsions, including clear finishes,
binders and colors. Produce flexible, lacquer-
type, cleanable leather finishes from aqueous sys-
tems.

Use: Finishes on glove, garment, handbag and
shoe leather.

“Hydricin."®2 TM for a castor-derived base oil
for industrial functional fluids and SAE hydrau-
lic brake fluids.

“Hydrin,”1'®* TM for a series of synthetic rubbers
based on epichlorohydrin.
Use: Industrial and automotive molded goods.

hydriodic acid. CAS: 10034-85-2.

Properties: Colorless or pale yellow liquid (an
aqueous solution of hydrogen iodide, which is
a gas at room temperature), a constant-boiling
_solution is formed (bp 127, d 1.7) containing
57% hydrogen iodide; strong acid and an active
reducing agent.

Derivation: (a) By passing hydrogen with ijodine.

vapor over warm platinum sponge and absorp-
tion in water. (b) By the action of iodine on a
solution of hydrogen sulfide.

Grade: Technical, 47%; NF, diluted, 10%.

- Hazard: Strong irritant to eyes and skin.

Use: Preparation of iodine salts, organic prepara-
tions, analytical reagent, disinfectant, pharma-
ceuticals.

See also hydrogen iodide.

hydroabiety! alcohol. See dihydroabietyl alcohol.

hydrobiotite. A natural ore of magnesium, iron,
and aluminum silicate occurring in Montana.
Source of verxite.

hydroboration. The reaction of diboranes either
with alkenes (olefins) to form trialkylboron com-
pounds or with acetylene to yield alkenylboranes.
Much research has been devoted to developing
these reactions, the products of which are called
organoboranes. They are useful in many complex
organic syntheses, including prostaglandins and
insect pheronomes. :

See also borane, organoborane, carborane.

hydrobromic acid. CAS: 10035-10-6.
Hydrogen bromide in aqueous solution.

Properties: Colorless or faintly yellow liquid con-
sisting of an aqueous solution of hydrogen bro-
mide, which is a gas at room temperature.
Soluble in water and alcohol, a constant-boiling
solution is formed of d 1.49, containing 48%
hydrogen bromide; bp at 700 mm (122C), satu-
rated solution contains 68.89 hydrogen bromide
at 0C. Hydrobromic acid is a strong acid and
sensitive to light. Noncombustible.

Derivation: By dissolving hydrogen bromide in
water or by distilling from a mixture of sodium
bromide and 50% sulfuric acid.

Grade: Technical 409%; medicinal 48%, 62%.

Hazard: Strong irritant to eyes and skin.

Use: Analytical chemistry, solvent for ore miner-
als, manufacture of inorganic and some alkyl
bromides, alkylation catalyst.

See also hydrogen bromide.

hydrocarbon, An organic compound consisting

exclusively of the elements carbon and hydrogen.

Derived principally from petroleum, coal tar, and

plant sources. Following is a resume of the prin-
cipal types.

1. Aliphatic (straight-chain)

. (1) Paraffins (alkanes): generic formula

Cn Hpp +2. Saturated, single bonds only.

(2) Olefins: generic formula C, Hz,.

(a) alkenes: unsaturated (one double
bond).

(b) alkadienes: unsaturated (two double
-bonds) (butadiene).

(3) Acetylenes: generic formula G, Hy, -2.
Unsaturated (triple bond).

(4) Acyclic terpenes. Unsaturated (polymers
of isoprene CsH,). Note: Some aliphatic
compounds have branched chains in
which the subchain also contains carbon
atoms (isobutane); both chains are essen-
tially straight.

P A N I LT - —prYr—Te
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(1) Alicyclic: three or more carbon atoms
in a ring structure with properties simi-
far to those of aliphatics.

(a) Cycloparalfins (naphthenes): satu-
rated compounds often having a
boat or chair structure, e.g,, cyclo-
hexane, cyclopentane. .

(b) Cycloolefins: unsaturated, two or
more double bonds, e.g., cyclopen-
tadiene (2), cyclooctatetraene (4).

(c) Cycloacetylenes (cyclynes): unsatu-
rated (triple bond).

(2) Aromatic: unsaturated, hexagonal ring
structure (three double bonds), single
rings and double or triple fused rings.
(a) benzene group (1 ring).

(b) naphthalene group (2 rings).

(c) anthracene group (3 rings).

(3) Cyclic terpenes: monocyclic (dipentene)
dicyclic (pinene). ,

Note: Olefinic (isoprenoid) hydrocarbons are pro-
duced by a number of plants. Notably Hevea
braziliensis (rubber), guayule, and various mem-
bers of the Euphorbiaceae family. Current re-

I I1. Cyclic (closed ring)

search on the latter group indicates that they .

could be used as a source of liquid fuels and

chemical feedstocks by genetic modification of

the plants and control of their molecular consti-
tution. It is estimated that oil obtained by large-
scale cultivation of such plants, which grow well
in semi-arid environments, could become eco-
nomically competitive with petroleum within a
few years.

' See also guayule, biomass, copaiba.

hydrocarbon, halogenated. A hydrocarbon in
which one or more of the hydrogen atoms has
been replaced by fluorine, chlorine, bromine, or
iodine. Examples: carbon tetrachloride, chloro-
benzene, chloroform, trifluoromethane. This
greatly increases the anesthetic and narcotic ac-
tion of aliphatic hydrocarbons. Many haloge-

nated hydrocarbons are highly toxic; some may °

detonate on contact with barium. A number of
the chlorinated types are used as insecticides.
See also fluorocarbon, chlorofluorocarbon.

hydrocellulose. See cellulose, hydrated.

hydrochloric acid. (HCI). CAS: 7647.01-0.
25th highest-volume chemical produced in US
(1985). Hydrogen chloride in aqueous solution.

Properties: Colorless or slightly yellow, fuming,
pungent liquid; flash p none; a constant-boiling
acid containing 20% hydrochloric acid is
formed. Hydrochloric acid is a strong, highly
corrosive acid. The commercial “concentrated”

or fuming acid contains 38% hydrochloric acid

and has a d 1.19; soluble in water, alcohol, and
benzene. Noncombustible.

Derivation: Dissolving hydrogen chloride in water
at various concentrations.

Grade: USP (35-38%), NF dilution (10%), tech-
nical (usually 18, 20, 22, 23 degrees Bé, corre-
sponding to 28, 31, 35, 37% hydrogen chloride),
FCC.

Hazard: Toxic by ingestion and inhalation, strong
irritant to eyes and skin. ...

Use: Acidizing (activation) of petroleum wells,
boiler scale removal, chemical intermediate, ore
reduction, food processing (corn syrup, sodium
glutamate), pickling and metal cleaning, indus-
trial acidizing, general cleaning, e.g., of mem-
brane in desalination plants, alcohol denaturant,
laboratory reagent. .

See also hydrogen chloride. N

:hydrocinnamic acid. (3-phenylpropionic acid).

CAS: 501-52-0. CsH;CH,CH,COOH.

Properties: Crystals with hyacinth-rose odor; mp
46C; bp 280C; soluble in hot water, alcohol, ben-
zene, ether.

Derivaton: Reduction of cinnamic acid with so-
dium amalgam.

Use: Fixative for perfumes, flavoring.

hydrocinnamic alcohol. See phenylpropyl alco-
hol.

hydrocinnamic aldehyde. See phenylpropyl al-
dehyde.

hydrocinnamyl acetate. See phenylpropyl ace-
tate.

hydrocolleid. A hydrophilic colloidal material
used largely in food products as emulsifying,
thickening, and gelling agents. They readily ab-
sorb water, thus increasing viscosity and impart-
ing smoothness body texture to the product, even
in concentrations of less than 1%. Natural types
are plant exudates (gum arabic), seaweed extracts
(agar), plant seed gums or mucilages (guar gum),
cereal gums (starches), fermentation gums (dex-
tran), and animal products (gelatin). Semisyn-
thetic types are modified celluloses and modified
starches. Completely synthetic types are also
available, e.g., polyvinylpyrolidone. Most are
carbohydrate polymers but a few such as gelatin
and casein are proteins.

hydrocortisone. (17-hydroxycorticosterone; cor-
tisol; hydrocortisone alcohol). CAS: 50-23-7.
C21H300:s. An adrenal .cortical steroid hor-
mone.

Properties: White, odorless, crystalline powder;
sensitive to light; bitter taste. Mp 212-220C with
some decomposition, soluble in sulfuric acid, par-
tially soluble in alcoho! and propylene glycol.

Derivaton: Isolation from extracts of adrenal
glands, synthesis from other steroids.

Grade: USP.  tiitd.
Use: Medicine (anti-infl:

used as the acetate and

See also cortisone.

hydrocracking. The crac

products in the preser
catalysts are used, for
solid base of mixed sil

chloride. )
See also hydrogenation
forming.

hydrocyanic acid. (pnt

nide; formonitrile).
Properties: Water-whitc

low 26.5C; faint odo’

commercial material

0.688 (20/4C), (gas)

—13.3C; flash p OF (

The solution is weak’
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cides, pesticides.
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and methy! naphtl
process.
See also transalkyla
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coating (raw fruits and vegetables), and defoam-
ing agent (beet sugar, yeast). The liquid form
(white mineral oil) is used as a laxative, textile
lubricant, and dispersing agent. There are three
grades of both solid and liquid types with various
specifications (USP, NF, and FCC).

See also ointment.

petrolatum wax. A microcrystalline wax contain-

ing hydrocarbons from CysHyg to Cy3Hss. Solidi-
fying range 71-83C.
See also wax, microcrystalline,

“Petrolene.”?® TM for a petroleum solvent pre-

pared by straight-run distillation.

Propertics: Water-white, initial bp 140-145F,
95% distills between 195-200F, d 0.701 (15.5C),
flash p (TCC) —16F (—26.6C), mild, nonresidual
odor.

Hazard: Highly flammable, dangerous fire risk.

Use: Rubber cements, sealers, fast-drying lac-
quers, lacquer dopes, roto inks used on high-
speed presses. :

petroleum. (crude oil). A highly complex

mixture of paraffinic, cycloparaffinic (naph-
thenic), and aromatic hydrocarbons, containing
a low percentage of sulfur and trace amounts
of nitrogen and oxygen compounds. Said to have
originated from both plant and animal sources
10-20 million years ago. The most important
petroleum fractions, obtained by cracking or dis-
tillation, are various hydrocarbon gases (butane,
ethane, propane), naphtha of several grades, gas-
oline, kerosene, fuel oils, gas oil, lubricating oils,
paraffin wax, and asphalt. From the hydrocarbon
gases, ethylene, butylene, and propylene are ob-
tained; these are important industrial intermedi-
ates, being the source of alcohols, ethylene gly-
cols and monomers for 2 wide range of plastics,
elastomers, and pharmaceuticals. Benzene, phe-
nol, toluene, and xylene can be made from petro-
leum, and hundreds of other products, including
biosynthetically produced proteins, are petro-
leum-derived. About 5% of the petroleum con-
sumed in the US is used as feedstocks by the
chemical industries.

Occurrence: At present half of the world's proven
resources are in the Middle East and North Af-
rica, the other half being divided among the US
(including Alaska), Canada, Venezuela, USSR,
the North Sea area, Indonesia, Mexico, Ruma-
nia, and Australia.

- Properties: Viscous, dark-brown liquid, unpleas-

ant odor, d 0.78-0.97, flash p 20-90F.

Hazard: Flammable, moderate fire risk. Toxic by
ingestion, local skin irritant. .

For further information refer to American Petro-
leum Institute, 1271 Avenue of the Americas,
NY, NY.

PETROLATUM WAX : 892

See also natural gas, petrochemical, See Appendix
_E.4 for history of the industry.

petroleum benzin. A special grade of ligroin.
petroleum coke, See coke.

petroleum ether, This term is used synonymously
with petroleum_naphtha. It is also_sometimes
used as a synonym for ligroin or petroleum spir-
its. It is technically a misnomer for it is not an
ether in the chemical sense. For details about
specified distillation ranges and other distinctive
properties, consult ASTM and API specifica-
tions.

See naphtha (1).

petroleum gas, liquefied. See liquefied petroleum
gas.

petfoleum jelly.mSee petrolatum
petroleum naphtha., See naphtha (1).

petroleum spirits. In Great Britain the term *pe-
troleum spirits” refers to a volatile hydrocarbon
mixture having a flash p 32F (0C).
Hazard: Highly flammable, dangerous fire risk.
See naphtha (1a). See also spirits; petroleum ether.

petroleum, synthetic. See pyrolysis.
petroleum thinner. See naphtha (1a).

petroleum wax. A high molecular weight solid
_hydrocarbon derived from petroleum. There are
three types: paraffin waxes, microcrystalline
waxes, and petrolatum waxes. All are made
mostly by solvent dewaxing, although pressing
and sweating processes are still used.

See specific entry.

“Petronates.”® TM for salts of petroleum sul-
fonic acids, varying in molecular weight and
color.

Use: Emulsifying agents, dispersing agents, wet-
ting agents, corrosion-preventive.

“Petrosul.”? TM for a series of highly purified
natural petroleum sulfonate products available
in high, medium, and low molecular weight
ranges. Useful in applications requiring the sur-
face active functions of foaming, detergency,
emulsibility, dispersion, solubilization, spread-
ing, and rust protection.

“Petrotect.” TM for a series of rust-preventive
and hydraulic fluids in general meeting military
specifications. The rust preventives are classified
as solvent cut backs, petrolatum barriers, general
purpose preservatives, and engine perservative
lubricants. Hydraulic fluids include both preser-
vative and operational types.
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Der'ivalion: Condensation of phenylethylmalonic
acid derivatives and urea.

Grade: USP. .

Hazard: May have damaging side efTects.

See barbituate.

Use: Medicine (sedative), laboratory reagent. Also
available as the sodium salt which has good wa-
ter-solubility.

phepocoll hydrochloride. (aminoacetopheneti-
dide hydrochloride; glycocoll-p-phenetidine
hydrochloride). = -
C2H5QC5H4NHCOCH2NH2’HCL

P_ropertm: Fine, white, crystalline powder; soluble
in water and warm alcohol; slightly soluble in
chlproform, ether, and benzene; mp 95C.

Derivation: By the action of aminoacetic acid
upon phenetidine and acidifying.

Use: Medicine (analgesic).

phenol. (!) A class of aromatic organic com-
pounds in which one or more hydroxy groups
are attached directly to the benzene ring. Exam-
ples are phenol itself (benzophenol), the cresols,
xylenols, resorcinol, naphthols. Though techni-
cally alcohols, their properties are quite different.
(i) phfnl;)la(carbolic acid; phenylic acid; ben-
zophenol; hydroxybenzene). CAS: -95.
A y ) 108-95-2.

OH

34th highest-volume chemical pr i
(o). poduced in US
Properties: White, crystalline mass which turns
pink or red if not perfectly pure or if under influ-
ence of light; absorbs water from the air and
llqueﬁe§; distinctive odor; sharp burning taste.
When in very weak solution it has a sweetish
taste. D 1.07, mp 42.5-43C, bp 182C, flash p
(CC) 172.4F (78C). Soluble in alcohol, water,
ether, chloroform, glycerol, carbon disulfide, pet-
ro]atum, fixed or volatile oils, and alkalies. Au-
toign temperature 1319F (715C). Combustible.

Derivation: Most of the phenol in the US is made
by the oxidation of cumene, yielding acetone as
a byproduct. The first step in the reaction yields
cumene hydroperoxide, which decomposes with
dilute sulfuric acid to the primary products, plus
acetophenone and phenyl dimethyl carbinol. Sev-
eral other benzene-based processes have been
used in the past; derivation from benzoic acid
is also possible. : '

Method of purification: Rectification. .

Grade: Fused, crystals, or liquid, all as technical

897

(829, 90%0, 95%, other components mostly cre-
sols), CP, and USP.

Hazard: Toxic by ingestion, inhalation, and skin
absorption; strong irritant to tissue. TLV: 5 ppm
in air,

Use: Phenolic resins, epoxy resins (bisphenol-A)
nylon-6 (caprolactam), 2,4-D, selective solvent
for refining lubricating oils, adipic acid, salicylic
acid, phenolphthalein, pentachlorophenol, aceto-
phenetidine, picric acid, germicidal paints, phar-
maceuticals, laboratory reagent, dyes and indica-
tors, slimicide, biocide, general disinfectant.

Note’ High-boiling phenols are mixtures contain-
ing predominantly m-substituted alkyl phenols.
Their boiling points range from 238 to 288C,
they set to a glass at —30C. .

Use: In phenolic resins, as fuel-oil sludge inhib-
itors, as solvents and as rubber chemicals.

phenolate process. A process for removing hydro-
gen sulfide from gas by the use of sodium pheno-
late, which reacts with the hydrogen sulfide to
give sodium hydrosulfide and phenol. This can
be reversed by steam heat to regenerate the so-
dium phenolate.

phenol coefficient. In determining the effective-
ness of a disinfectant using phenol as a standard
of comparison, the phenol coefficient is a value
obtained by dividing the highest dilution of the
test disinfectant by the highest dilution of phenol
that sterilizes a given culture of bacteria under
standard conditions of time and temperature.
See also disinfectant.

phenoldisulfonic acid. CAS: 96-77-5.
CeHg01S,.
Properties: Deliquescent crystals, mp 90C, decom-
poses above 100C, soluble in water and alcohol.
Use: Manufacture of dye intermediates.

phenol-formaldehyde resin. The first synthetic
thermosetting polymer, the reaction product of
phenol with aqueous 37-50%formaldehyde at
50-100C, with basic catalyst, discovered by
Baekeland in 1907 and trademarked *‘Bakelite”
in 1911. Polymerization is of the condensation -
type, proceeding through three stages. With an
acid catalyst “novolak™ resins are produced,
which are thermoplastic.

Properties: Gray to black, hard, infusible solid
when cured, resistant to moisture, solvents, and
heat up to 200C, dimensionally stable, good elec-
trical resistance, noncombustible, sound- and
noise-absorbent, decomposed by oxidizing acids,
fair resistance to alkalies. Cannot be successfully
colored. .

Use: Molded and ‘cast articles, bonding powders,
jon exchange, laminating and impregnating, ply-

WO
ing:
pai
ace
she
ins:

See:
lan

phent
as
me
to
‘cat
der
rez

phent

phe:

phe




TETRAETHYL DITHIOPYROPHOS 1134

in water, slightly soluble in methanol, miscible
with most organic solvents.

Use: Heat-transfer medium, hydraulic fluid, wide
temperature-range lubricant.

tetraethyl dithiopyrophosphate. (TEDP).
See sulfotepp.

tetraethylene glycol. (TEG).
HO(C:H,0),C.H,0H.

Properties: Colorless liquid; hygroscopic; soluble
in water; insoluble in benzene, toluene, or gaso-
line. D 1.1248 at 20/20C, fp —4C, bp 327.3C,
vap press above 0.001 mm (20C), refr index

1.4577 (20C), flash p 345F (174C), bulk d 9.4

Ib/gal (20C). Combustible.

Use: Solvent for nitrocellulose, plasticizer, lac-

quers, coating compositions.

tetraethylene glycol dibutyl ether. See dibutoxy-
tetraglycol.

tetracthylene glycol dimethacrylate.

Properties: Water-white to pale straw liquid, bp

200C (I mm), d 1.075 (20/20C), refr index
1.4620 (20C), viscosity 12 cp. Insoluble in water;
soluble in styrene, many esters and aromatics;
limited solubility in aliphatic hydrocarbons.
Combustible.

Hazard: Irritant to skin and eyes.

Use: Plasticizer.

tetraethylene glycol dimethyl ether. See di-
methoxytetraglycol.

tetraethylene glycol distearate.,
(C17H35COOCH,CH,0CH,CH,),0.
Properties: Liquid, mp 32-33C, insoluble in water.
Combustible.
Use: Plasticizer.

tetraethylene glycol monostearate.
C,;H35COO(CH;CH;0),H.

Properties: Liquid, d 0.971, mp 30-31C, insoluble

" in water. Combustible.

Use: Plasticizer.

tetraethylenepentamine. CAS: 112-57-2.
NH,(CH,CH,NH),CH,CH,NH,.
Properties: Viscous, hygroscopic liquid. D 0.9980

at 20/20C, fp —30C, bp 333C, vap press above .
0.01 mm (20C), bulk d 8.3 Ib/gal (20C), flash -

p 325F (162.7C), soluble in most organic solvents
and water. Combustible.

Hazard: Strong irritant to eyes and skin.

Use: Solvent for sulfur, acid gases, various resins
and dyes; saponifying agent for acidic materials;
manufacture of synthetic rubber; dispersant in
motor oils; intermediate for oil additives.

tetra-(2-ethythexyl) silicate.
[C«HsCH(C,H;5)CH,0],Si.

Properties: Colorless liquid, d 0.8838, bp 350~
370C, fp —90C, solubility in water below 0.01,
7.4 1bs/gallon, flash p 390F (198C). Combustible.

Use: Synthetic lubricants and functional fluids.

tetra-(2-ethylhexyl) titanate.
(tetrakis(2-ethylhexyl)titanate).
[CHyCH(C,H;5)CH,O},Ti.

Properties: Light yellow, viscous liquid from the
transesterification of isopropyl titanate with
2-ethylhexanol. Combustible. :

Use: Crosslinking agent, condensation catalyst,
adhesion promoter, water repellents. :

tetraethyl lead. (TEL). CAS: 78-00-2.
Pb(C:Hjs),.

Properties: Colorless, oily liquid; pleasant odor.
Soluble in all organic solvents, insoluble in water
and dilute acids or alkalies, d 1.65, bp 198-202C,
75-85C (13-14 mm), fp —136C, decomposes
slowly at room temperature, rapidly at 125~
150C. Combustible.

Derivation: (a) Alkylation of lead-sodium alloy

with ethyl chloride; (b) electrolysis of an ethyl

Grignard reagent with an anode of lead pellets.
Grade: One grade only, about 98% pure.
Hazard: Toxic by ingestion, inhalation, and skin

absorption. TLV (as Pb): 0.1 mg/m? of air.
Use: Antiknock agent. Leaded gasoline contains

1.10 g of lead per gal. TEL has been largely

replaced by MBTE.

- tetraethyl orthosilicate. See ethyl silicate.

tetraethyl pyréphosphate. "I.,egal label name for
tepp.

tetraethylthiuram disulfide. (disulfiram; TTD;
TETD; bis[diethylthiocarbamyl] disulfide).
CASZ 97-77'8 [(Csz)zNCS]gSz.

Properties: Light gray powder; d 1.27; melting
range 65-70C; slight odor; soluble in carbon di-
sulfide, benzene, and chloroform; insoluble in
water.

Hazard: Toxic symptoms when ingested with alco-
hol; animal teratogen. TLV: 2 mg/m? of air.

Use: Fungicide, ultra-accelerator for rubber.

tetraethylthiuram sulfide.

[bis-(diethylthiocarbamyl)sulfide]
[(C:H;),NCS}.S. .

Properties: Dark brown powder, slight odor, d
1.12 (20/20C), boiling range 225-240C (3 mm).

Hazard: Toxic by ingestion and inhalation.

Use: Pharmaceutical ointments, fungicide, insecti-
cide. . :

tetracthyltin, CAS: 5

Properties: Colorless
181C, fp —112C, in:
alcohol and ether.

Hazard: Toxic materia
of air.

“Tetra-Flex,”s11 TM .
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tetrafluoroethylene, (p
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Properties: Colorless g.
insoluble in water, m\

Derivation: By passii
through a hot tube.

Hazard: Flammable, d:

Use: Monomer for pol
mers.

tetrafluoroethylene epox

O
F 2 C/—\(

Derivation: Oxidation
120C with UV light; 1
radical mechanism.

Use: Monomer for proc
to polymers of dp 35;

See also “Freon E” and

tetrafluorohydrazine. (
F:NNF,.

Properties: Colorless, n
gas; bp (cale) —73C; |
cal/mole; critical temp

Hazard: Explodes on cos
and at high pressures.

Use: Organic synthesis, «
ets, missiles, etc.

tetrafluoromethane. (flu
tetrafluoride). CAS

Properties: Colorless gac
slightly soluble in watc
at —184C, sp vol 4.4 ct
ble.

Grade: 95% min purity.

Hazard: Toxic by inhala*

Use: Refrigerant, gaseou

tetrafluorosilane, See sil:
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1163 O-TOLUENESULFONAMIDE

“Tolpit.””® TM for a tall oil pitch used in roofing
cements, caulking compounds, shoemaker’s wax,
asphalt emulsions and anti-stripping agents, coal
dust briquetting.

Topfer.’s reagent. Dimethylaminoazobenzene 0.5
g in 100 cc 95% ethanol.
Use: To test acidity of stomach contents.

tolualdehdye. See tolyl aldehydes.
toluazotoluidine. See o-aminoazotoluene.
tolu balsam, See balsam.

toluene. (methylbenzene; phenylmethane).
CAS: 108-88-3. CsHsCH;  27th highest-
volume chemical produced in US (1985).

cH;

Properties: Colorless liquid, benzene-like odor, d
0.866 (20/4C), fp—94.5C, bp 110.7C, refr index
1.497 (20C), aniline equivalent 15, flash p (CC)
40F (4.4C), autoign temperature 997F (536C).
Soluble in alcohol, benzene and ether; insoluble
in water.

Derivation: (a) By catalytic reforming of petro-
leum. (b) By fractional distillation of coal-tar
light oil.

Method of purification: Rectification.

Grade (usually defined in terms of boiling ranges):
Pure, commercial, straw-colored, nitration, scin-
tillation, industrial.

Hazard: Flammable, dangerous fire risk. Explo-
sive limits in air 1.27-7%. Toxic by ingestion,
inhalation, and skin absorption. TLV: 100 ppm
in air.

Use: Aviation gasoline and high-octane blending
stock; benzene, phenol, and caprolactam; solvent
for paints and coatings, gums, resins, most oils,
rubber, vinyl organosols; diluent and thinner in
nitrocellulose lacquers; adhesive solvent in plas-
tic toys and model airplanes; chemicals (benzoic
acid, benzyl and benzoyl derivatives, saccharin,
medicines, dyes, perfumes); source of toluenedi-
isocyanates (polyurethane resins); explosives
(TNT); toluene sulfonates (detergents); scintilla-

tion counters.

toluene-2,4-diamine. (m-tolylenediamine; MTD;
m-toluylenediamine; diaminotoluene).
~ ' CAS: 95-80-7, CH;CsH,3(NH,)..
Properties: Colorless crystals; soluble in water, al-
cohol, and ether; mp 99C; bp 280C.
Derivation: Reduction of m-dinitrotoluene with
iron and hydrochloric acid.

Hazard: A carcinogen.

Use: Chain extender and crosslinker, intermediate
in organic synthesis of dyes, polymers, especially
polyurethanes.

toluene-2,4-diisocyanate. (2,4-tolylene diisocya-
nate; m-tolylene diisocyanate; TDI).
CAS: 584-84-9. CH1CsH,3(NCO),.

CH;

N=C=0

Properties: Water-white to pale yellow liquid,
sharp pungent odor, bp 251C, 120C (10 mm),
flash p 270F (132C), mp 19.4-21.5C (pure
isomer), d 1.22 (25/15.5C), vap press 0.01 mm
at 20C. Reacts with water producing carbon di-
oxide; reacts with compounds containing active
hydrogen (may be violent); soluble in ether, ace-
tone, and other organic solvents. Combustible,

Derivation: Reaction of 2,4-diaminotoluene with
phosgene.

Method of purification: Distillation to remove hy-
drogen chloride. :

Grade: 100% 2,4-isomer; 80% and 65%
2,4-isomer both mixed with 2,6-isomer.

Hazard: Toxic by ingestion and inhalation, strong
irritant to skin and tissue, especially to eyes.
TLV: 0.005 ppm in air. .

Use: Polyurethane foams, elastomers and coatings,
crosslinking agent for nylon 6.

toluene-2,6-diisocyanate. See toluene-2,4-diiso-
cyanate.

p-toluenesulfamine. See p-toluenesulfonamide.

p-toluenesulfanilide. CH\C¢HSO:CsHNH,.

Properties: White to pink crystalline solid, mp
103C, soluble in most lacquer solvents. Combust-
ible. :

Derivation: p-Toluene sulfonchloride treated with
aniline in presence of lime or carefully regulated
amounts of alkalies.

Grade: Technical.

Use: Softener for acetylcellulose in proportions
up to 50%, dyestufl intermediate.

o-toluenesulfonamide. CAS: 88-19-7.
CH3CsH,SO,NH,.
Properties: Colorless crystals, mp 156.3C, soluble

in alcohol, slightly soluble in water and ether.
Combustible, )

Use: Plasticizer.
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Hazard: Overexposure can permanently damage
cells and tissue structures; effect is cumulative,

Use: Spectrometry; structure determination of

- - molecules, cancer therapy, diagnostic medicine,

nondestructive testing of metals, identification
of original paintings, preservation of foods.
See also radiation, ionizing, diffraction, Roentgen.

xylene. (dimethylbenzene). CAS: 1330-20-7.
CcH(CH3),. A commercial mixture of the
three isoriers, 0-, m-, and p-xylene. The last two
predominate. 26th highest-volume chemical pro-
duced in US (1975) (all grades).

Properties: Clear liquid, soluble in alcohol and
ether, insoluble in water, d about 0.86. See under
Grade for boiling range; flash p (TOC) from 81~
115F (27.2-46.1C). ’

Derivation: (a) Fractional distillation from petro-
leum (90%), coal tar or coal gas, (b) by catalytic
reforming from petroleum, followed by separa-

- tion of p-xylene by continuous crystallization,
(c) from toluene by transalkylation.

Grade: Nitration (bp range 137.2-140.5C), 4 de-
grees (bp range 138-134C), 5 degrees (bp range
137-142C, high in m- isomer), 10 degrees (bp
range 135-145C), industrial (bp 90% 40C, com-
plete 160C). Also other grades depending upon
use. In some cases one or another of the indus-
trial isomers are partially removed for use in
chemical production.

Hazard: Flammable, moderate fire risk. Toxic by
ingestion and inhalation. TLV: 100 ppm in air.’

Use: Aviation gasoline; protective coatings; sol-
vent for alkyd resins, lacquers, enamels, rubber
cements; synthesis of organic chemicals.

See also following entries.

me-xylene. (1,3-dimethylbenzene).
CAS: 108-38-3. 1,3-C¢H (CHj3),.

CH,

CH,

Properties: Clear, colorless liquid; soluble in alco-

hol and ether; insoluble in water. D 0.8684 (15C),

fp —47.4C, bp 138.8C, refr index 1.4973 (20C),
flash p 85F (29.4C), autoign temperature 982F
(527.7C). .
Derivation; Selective crystallization or solvent ex-
traction of m-p- mixture.
Grade: 95% (technical), 99%, 99.9% (research).

P-XYLENE-a,a'-DIOL

Hazard: Flammable, moderate fire risk. TLV: 100
ppm in air.

Use: Solvent; intermediate for dyes and organic
synthesis, especially isophthalic acid; insecti-
cides; aviation fuel.

o-xylene. (1,2-dimethylbenzene).
CAS: 95-47-6. 1,2-CsH((CH3),.

Properties: Clear, colorless liquid; soluble in alco-
hol and ether; insoluble in water. D 0.880 (20/
4C), fp —25C, bp 144C, refr index 1.505 (20C),
flash p (TOC) 115F (46.1C), autoign temperature
867F (463.8C). Combustible.

Grade: 99%, free of hydrogen sulfide and sulfur
dioxide, technical 95%, research 99.9%. ..

Hazard: Moderate fire risk. TLV: 100 ppm in air.

_Use: Manufacture of phthalic anhydride, vitamin
and pharmaceutical syntheses, dyes, insecticides,
motor fuels.

CH,
CH;

p-xylene. (1,4-dimethylbenzene).

CAS: 106-42-3. 1,4-CsH((CH,),. 28th
highest-volume chemical produced in US (1985).
CH;
CH,

Properties: Colorless liquid, crystallizes at low
temperature, soluble in alcohol and ether, insolu-
ble in water, d 0.8611 (20C), mp 13.2C, bp
138.5C, refr index 1.5004 (21C), flash p (TOC)
81F (27.2C).

Derivation: Selective crystallization or solvent ex-
traction of m-, p- mixture; separation from
mixed-xylene feedstocks by adsorption (parex

* processi1€),

Hazard: Flammable, dangerous fire risk. TLV:
100 ppm in air,

Use: Synthesis of terephthalic acid for polyester
resins and fibers (“Dacron”, “Mylar,” “Teryl-
ene”), vitamin and pharmaceutical syntheses, in-
secticides. )

p-xylene-a,a’-diol. C¢H,(CH,OH),.

Properties: White, crystalline solid; mp 118C; bp
.138-144C (0.8-1.0 mm). Slightly soluble in water
(25C). Purity: 98%.

Use: Polyester resins.
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TABLE 2

PERMEARILITI-OF CEOLOGIC MATERIALS*

Approxizate Raonge of Assigned
Type of Material Bydraulic Conductivity Value

Clay, coapact till, .sh.ale;.un.frac:ured <1077 ca/sec ’ (0]
metazorphic and {gneous rocks

S{lt, loess, silty clays, silty 1075 - 1077 cu/sec 1
loams, clay loams; less perzeable

linestone, dolomites, and sandstone;

moderately permeable till

Pice sand and silty sand; saody 1073 - 1075 ca/sec 2
loa=s; loany Bands; moderately

perceable limestone, dolomites, and

sandstone (no karst); moderately

fractured igneovs and metamorphic

Tocks, some coarse till

"Gravel, sand; highly fractured >1073 cz/sec 3
ignecus and metamorphic rocks;

perceable bhasalt apnd lavas;

karst limestone and dolomite

*Derived from:

Davis, S. N., Porosity and Permeability of Natural Materials {s Flow-Through
Porous Medi{a, R.J.M. DeWest ed., Acacdemic Press, New York, 1969

Preeze, R.A, and J.A. Cherry, Groundwater, Prentice-Ball, Inc., New York, 1979
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July 2, 1991

To: File : :
From: Harvey Allen 64QMM%1 4l' (UHL,»
RE: Swiss Bear Inc.

NCD 075 550 517
Calculations of average stream flow for the Neuse River.

Neuse River

Avg Drainage Area (DA) = >2500 sq mi.

Mean Annual Runoff (MAR)

18 in/year

MAR * DA = >3314 cfs
13.58

Ref.
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Ref. 31
July 2, 1991
To: File
From: | Harvey Allen (74\% LL &_QD),,
RE: ‘Swiss Bear Inc.‘ |
NCP 075 550 517
Calculations of Wetlands ;lihing the Neuse River: These

determinations were based on hydric soil classifications as
identified from References 10 and 14. The +total 1length of
wetlands, within the study area along the Neuse River in Pamlico
County, was assumed to be approximately 8.9 miles.

The following Hydric Soils and their respective 1lengths were
approximated from References 10 and 14.

Se - 3.4 miles

LF - 5.9 miles

MM - 2.0 miles

Le - 0.4 miles

Ag - 0.3 miles
12.0

Total length of wetlands = 12.0 + 8.9 = 20.9 miles



