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1927 L AKESIDE PARKWAY 
SUITE 6 14 
TUCKER. GEORGIA 30084 
404 - 938 -7710 

Apr i l 19, 1990 

Mr. A. R. Hanke 
Site Investi gation and Support Branc h 
Wast e Management Division 
En vi ronmen tal Protection Agency 
345 Courtla nd Street, N. E. 
A tla nta, Georg ia 30365 

Subject: Screening Si te Inspection, Phase I 
Sprague Electric Company 
Lansing, Ashe County, North Carolina 
EPA ID No. NCD003 167780 
TDD No. F4-9001-132 

Dear Mr. Hanke: 

c- 586-4-0-88 

Date: tD-:<tJ-'76 
Si te Disposition .s.s::r. P\--._o..~ ~ 

EPA Project Manager ~ .'\lo.u..t~b"- Vo-k- '~b { 

FIT 4 was ta sked t o conduct a Screen ing Si te Inspection of Sprague Electric Company in Lansing, Ashe 
Count y, North Carolina . Phase I of thi s inspection included a rev iew of file material on the facility 
obtained from EPA and the state of North Carolina, a target survey, and an offsite reconnaissance of 
t he fa ci lity and the surrounding area . 

The Sprague Electric Company facility is situated on a 60-acre tract of land located off of Highway 194 
approximately 1.25 miles south of Lansing , North Carolina (Refs. 1, 2) . The facility has been act ive ly 
engaged in the manufacturing of aluminum electrolytic capac itors since 1953 and is the only known 
industry t hat has ever occupied the facility area (Refs. 1, 3) . Raw materials utilized in the production 
process include aluminum foil, nitric acid, tarta ric acid, sodium hydroxide, calc ium hydroxide, sodium 
chloride, and dimethylformamide (DMF) (Refs. 1, 3). Sulfuric acid was used in the past (Ref. 3) The 
manufacturing process involves the etch ing of aluminum foil i n an electrochemical bath . Aluminum 
oxides formed in the process are recovered from the wastewater by filtering and settling in a lagoon, 
mined and sold (Refs 1, 3) . Waste dimethy lformamide (DMF) used in the process is stored in drums 
and shipped off site (Refs. 1, 3) . Available information indicates that wastes were hand led in 
essent ially the same manner since operat ions commenced (Ref. 3) . 

On November 17, 1980, Sprague Electric Company filed a RCRA Part A hazardous wast e perm it 
application for treatment. They reported that their fac i lity conducted operat ions that resu lted in a 
discharge t o U.S. waters and t reats 250,000,000 pounds of corrosive waste (D002) were treated per 
year (Ref. 4} . At the time of filing, Sprague Electric Company officials advised t he U.S. Envi ronmental 
Protection Agency that they were in doubt as to whether or not th e Lansing plant was a was t e 
treatment, storage, or disposal fac i lity under the Resource Conservation and Recovery Act, and that 
the application was submitted as a precaution in case this location was such a fac i lity (Ref. 5) On 
December 16, 1981, the U.S EPA advised Sprague Electric Company that they acknowledged receipt 
of Sprague's request for w ithdrawal of their permit applicat ion under RCRA (Ref. 6). On March 4, 
1982, the North Carolina Sol id and Hazardous Waste Management Branch (NCHWMB) granted 
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Mr. A.R. Hanke 
Environmental Protection Agency 
TDD No. F4-9001-132 
April 19, 1990- page two 

Sprague's request for deletion as a treater, starer, or disposer of hazardous waste under RCRA 
(Ref. 7). On July 1, 1983, Sprague was also deleted as a large quantity generator of hazardous waste 
under RCRA (Ref. 8). On November 14, 1983, Sprague advised the NCHWMB that a Part 8 application 
for the facility would not be filed. On March 13, 1984, the NCHWMB advised Sprague that their 
interim status was formally terminated (Ref. 9). The facility is currently listed as a small quantity 
generator (Ref. 1 0). 

The Sprague Electric Company is located in the Piedmont- Blue Ridge Physiographic province. This 
regime is characterized by a thick layer of residual soil and weathered rock overlying fractured 
crystalline and metamorphosed sedimentary rocks (Ref. 11). The immediate area around the facility 
consists of high hills and steep sloped, narrow valleys (Ref. 2). Ashe County has a moist, temperate 
climate with a net annual rainfall of 18 inches, and a 1-year, 24-hour rainfall of 2.5 inches 
(Refs. 12, 13). 

Geologically, the area of the electric company is underlain by residual soils ranging from 25 to 36 feet 
thick. The residuum is underlain by blue and white granite (Ref. 14). The aquifer used in the area is 
the crystalline rock aquifer system (Ref. 1 5). Two wells drilled in the city of Warrensville, 1.5 miles 
south of the facility, were 80 and 130 feet deep. The 80-foot deep well reached water at 70 and 
75 feet below land surface (bls). The 130-foot deep well reached water at 50 feet bls (Ref. 14). Water 
levels in the immediate area of the facility would be less than 25 feet bls because of its close proximity 
to the New River (Ref. 2). 

Groundwater flows along the fractures in the bedrock and in the intergranular pore spaces of the 
residual soils. The porosity and thus conductivity of the soil decreases as depth increases (Ref. 16, 
pp. 12-14). Some igneous dikes are found in the Piedmont regime, but these have few fractures and 
contain little water (Ref. 16, p. 10). The residual soils and bedrock are hydrologically interconnected. 
The unsaturated zone of the residuum represents the layer of lowest hydraulic conductivity. Soils of 
this type have been shown to have hydraulic conductivities that range between 1 x 1 0·3 and 
1 x 1 Q-5 em/sec (Ref. 17). 

Two municipal water systems exist within a 4-mile radius of the facility. The nearby town of Lansing 
obtains its water from two wells located approximately 1.5 miles north of the facility and within the 
Lansing corporate boundary (Refs. 2, 18). This system currently provides service to 65 customers 
within the corporate boundary (Ref. 18). The Jefferson Water Department provides service to a very 
small segment ofthe study area located approximately 3.8 miles southeast of the facility (Ref. 2). This 
system obtains its water from seven wells located in and near Jefferson, North Carolina (Refs. 2, 18). 
Only one of these wells, however, is situated within the 4-mile radius and is located approximately 
3.9 miles southeast of the facility. The water from these wells is mixed prior to distribution 
(Refs. 2, 18). This system currently provides service to 535 customers (Ref. 18). Residences not served 
by these municipal systems rely on wells and springs to supply their potable water needs. Information 
derived from a house count on U.S.G.S. 7.5 minute series topographic quadrangle maps was used to 
approximate the number of private wells and springs being utilized. Within a 3-mile radius of the 
facility approximately 380 residences are estimated to use groundwater from private wells and 
springs to supply their potable water needs. When the 3- to 4-mile radius is considered, an additional 
420 residences utilize groundwater for potable purposes. The nearest well is located approximately 
500 feet west of the facility (Ref. 2). 

NUS CORPORATION 
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Mr. A.R. Hanke 
Environmental Protection Agency 
TOO No. F4-900 1-132 
April19, 1990-pagethree 

Surface water runoff from the facility has the potential to migrate north, south, and west into the 
North Fork of the New River located adjacent to the facility. The North Fork of the New River follows 
a meandering path northeast beyond 15 miles downstream from the facility (Ref. 2). There are no 
known surface water intakes located along the drainage pathway; however, fishing, boating, and 
swimming are recreational uses of the river (Ref. 19). 

No schools or day-care centers have been identified within a 1-mile radius of the facility (Refs. 2, 18). 
Direct access to the facility is limited due to a chain-link fence which restricts unauthorized entry 
(Ref. 18). Phoenix Mountain, located approximately 1 mile southeast of the facility, is a sensitive 
environment which supports 11 peripherally rare plant species plus several endangered species 
(Ref. 20). The bog rose (Arethusa bulbosa), robin runway (Dalibarda repens), fringed gentian 
(Gentianopsis crinita), spreading avens (Geum radiatum), and the roseroot (Sedum rosea) are state 
endangered species in Ashe County. In addition, several threatened species exist in Ashe County 
(Ref. 21 ). The total population within 1 mile of the facility is approximately 258, and the total 
population within 4 miles of the facility is approximately 3697 (Refs. 2, 22). Demographically, the 
land within a 1-mile radius of the facility is predominantly rural (Ref. 2). The distance from the facility 
to the nearest residence is approximately 600 feet (Ref. 2). 

Based upon the enclosures and the results of this assessment, it is recommended that Phase II of the 
Screening Site Inspection be conducted on a high-priority basis at the Sprague Electric Company. If 
you have any questions regarding this assessment, please feel free to contact me at NUS Corporation. 

Very truly yours, , 

/: . /) £~ . .:: .. / 
L rt<-0 (_{rr-

Approved: 

Eric Corbin 
Project Manager 

EC/gwn 

Enclosures 

cc: Denise Bland 

NUS CORPORATION 
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North Carolina Department of Human Resources 
Division of Health Services 

P.O. Box 2091 • RaJe:~. ·North CaroUna 27602·2091 

James G. Martin, Governor 
Phillip J. Kirk, Jr., Secretary 

Ronald H. Levine, M.D., M.P.H. 

27 November 1985 

Ms. Denise Bland 
EPA NC CERCLA Project Officer 
Air and Hazardous Material Division 
345 Courtland Street, N.E. 
Atlanta, GA 30365 . 

SUBJECT: Preliminary Assessment Report 
Sprague Electric Co. NC D003167780 
Highway 194 
Lansing, NC 28643 

Dear Ms. Bland: 

State Health Director 

Enclosed please find the Preliminary Assessment report for the subject 
site. This priority is based on review of available data. 

· Sprague Electric Company is about a 60 acre site located off NC 194 south 
of Lansing, NC. The plant bas manufactured aluminum electrolytic capacitors 
since 1953. No other business bas ever occupied the site. 

The company uses aluminum foil, nitric acid, tartaric acid, sodiua 
hydroxide, calcium hydroxide, sodium chloride, and dimethy1formamide (DMF) in 
the production process. Aluminum oxides are formed when the alnm1nt1JI foU is 
etched in an electrochemical bath. Aluminum oxides are recovered fra~a the 
waste water, by filtering and settling in a lagoon, and sold. Effluent pH was 
reported between 3 and 4. Waste DMF is shipped off site in drums. 

Several wells were reported to be on the site; however, only oae is 
presently in use. The well water is tested periodically for bacteria and iron 
content. Soil, well, and impoundment sampling is recommended to confirm that 
no hazardous constituents are present. Based on the available information, a 
low priority is recommended for inspection of this site. 
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Ms. Denise Bland 
Page 2 

On 27 November 1985, this Preliminary Assessment was reviewed by CER.CLA. 
Unit personnel and by the following representatives from the North Carolina 
Department of Natural Resources and Co~unity Deyelopment, Division of 
Environmental Management: Doug Dixon, Groundwater Section; Glen Ross, Air 
Quality Section; and Howard.Bryant, Water Quality Section. 

If you have any questions, please call me at (919) 733-2178. 

SA/tb/022lb 

Sincerely, 

Stan Atwood, Toxicologist . 
Solid and Hazardous Waste Management Branch 
Environmental Health Section 
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POTENTIAL HAZARDOUS WASTE SITE L IDEHnFICA TION 

&EPA PRatMINARY ASSESSMENT 0\ STAT£102 $rTl HUMRI\ 

PART 1 • SITE INFORMA noN AND ASSESSMEHT oc ID003167780 

IL SITE NAME AND LOCATION 
01 $rTl NAME /&411.-___ _,..., 

OZ STJI££T, ROUTE NO~~ SPfCIF1C LOCATlOH IDEH'I1Fet 

Sprague Electric CO. HiCJhwav 194 
03CITY 04STAT£ o5 Zl' CClCIE toe COUNTY r7901~ Lansing NC 28643 Ashe 005 5 
01 COOACINATES LATTTUOE 

I 
LCN91TUOE 

3L 28._ 48-.l:l ....!lB.-1 .30... .10... ~ 
\0 DIRECT10NS TO&rTlts-w. ___ ,... 

Take highway 194 South of Lansing about 1~ to 2 miles. Plant is located on the 
left across the river. 

ln. RESPONStBLE PARnES 
OIOWNERII'-. 02 STREET,.,_,-.,,_,.,. 

General cable Core. 
03CtTY 04 STAT! 05 Zl' COOl! 01 TEL.EI'HONI! NUMSeft 

Greenwich CT ( ) 
07 OPEI'IATOR , ____ __, 

OISTREET ,--.-.,,....... 

Soraaue Electric CO.- 87 Marshall Street 
OICITY \OSTAT! 11 ZPCCIOI I Z TU£PHONE HUioiiiER 

North Adams MA 01247 ( 413 664-4411 
\3TYPEOFOWNE~ICMc•-

)I A. PAIVATE 0 B. FEDERAL: ,.......,._, OC.STATE OD.COUNTY 0 E. MUNICPAL 

0 F. OTHER: 
. o a. UNKNOWN ,,._.,} 

\4 OWNEAIOP£RATOR HOTFICATION OH FLI!~--_, 

0 A.RCRA3001 DATERECEIVS): I I . 

IIIOH1'It &:lAY YUill 
0 8. UNCanROUEDWASTESTE~ ,.,., DATE RECSVED: I I 

MCHTM &:lAY VIM 
OC.NONE 

IV. CHARACTERIZATION OF POTENTIAL HAZARD 
01 ON sm! INSPECTION IIY~--..W 

OYES DATE I I 0 A. EPA 0 8. EPA CONTRACTCIR OC.STATE 0 D. 01MER CONTRACTOR 

fi(NO MCHTM DAY YUill 0 E. LOCALHEALnt OFFICIAL OF.~ : .. _,._.., 
CONTRACTCR NAME(!~): 

.. 

OZ sm! STATUSfCIIIM_, 03 'riMS 0# OI"EMTIOH 

I 0 A.AC11VE ){ B.INAClNE 0 C. UNKNOWN 
... . 1953" 0 UNICNOWN . 

-YUill -YUill 
04 DESCRPTION 01 SUSSTAHCO~Y PNSI!H1',ICNOWN, Oft AI.UQI!D 

Sprague Electric mmufactl.lmS Aluminum electrolytic capacitors. Nitric acid and sodiu tn 
hydroxide are used and cpnsumed in· the p~s. waste water (pH 3 to 4) containing 
aluminum oxides is held in a surface ~t. · '!he aluminum oxides settle and are 
.,.,;,.,...A ., ... ·A ... ~1A -;_;.;.t.;.;:..;,.· ,.,..;A" ;c:: in ::~hnvP ~ tanks. Dinethvlfonnami.de (J:t.1Ff 

05 OESCRIPl"IQN 01' f'OTENTW.HAZNmTOSMI'Oal811' ~~lQt , 
is also used. J:I.1F wastes are sto m drums and transported off s1te. Several wells 
were reported ori ~te1 only one is _currently used. Potential hazards exist for spills 
of nitric acid. No hazardous ~~ents were rep:lrted for their waste stream. 

V. PRIORITY ASSESSMENT 
01 PAIOfWTYI"OftiNSP£CTIONICIMt-···-·----,.,. ___ ,.,_..,......,_c:-___ 

0 A. HIGH 0 B. MECIUM }(c. LOW 0 0. HONE ____ _, ,..._....,. ......... -........ ....., ,.. _______ ...., 
VL INFORMATION AVAILABLE FROM 
OICONTACT 020#14&1 p'Ocp ... 03l'EI.VHOHE .....,_ 

Ron Watson. Plant Enaineer Sprague Electric CO. (919, 384-2551 
04 PENIQ!\1 R!.SPONSIBL.E FOft ASSESPtENT 0514E.HC't 08 ONANZATION 07TUPttONI~ DaDATI 

Stan At'.«x:xi/Pat DeRosa NC DHR/DHS SHW M3mt· Br. (919)733-2178 J J t2o t as 
loiOHTM DAY '1'1N1 

EI'AFOAM 207Q.I2(7 .. 1) 
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POTENTIAL HAZARDOUS WASTE SITE 

&EPA PREUMINARY ASSESSMENT 
PART 3 • DESCAIPnON OF HAZARDOUS CONDinONS AND INCIDENTS 

L HAZARDOUS CONDfTIONI AND INCIDEHTI 

01_ ~-A. GROUNDWATER CONTAMINATION 02 0 OBSERVED COATE: I 
03 POPULATION POTEHTlAU. Y AFFECTED: 04 NARRATIVE DESCRIPT10H 

Iarge surface ircpJundment. 

' . 
01){B. SURFACE WATER CCNTAWU.TION 02 0 oeseRVEDIDATE: I 
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCAIPT10H . 

North Fork of the New River traverses the site • 
. 

01 C C. CONT AMINATlON OF AIR 02 C OBSeRVED COATE: J 
03 POPUlATlON POTENTIALLY AFFECTED: 04 NARRATIVE DESCRPnoH 

.. 

01 0 D. FIREIEXPLOSrVE CONDmONS 02 C OBSERVED COATE: J 
03 POPULATION POTENT1AU.Y AFFECTED: 04 NARRATIVE -DESCN» I iCW 

' 

01 C E. DIRECT CONTACT 02 C OBSERVED !DATE: I 
03 POPUlATION POTEHTlAU.Y AFFECTED: 04 NARRATIVE DESCAPiiCW 

. 

. . 

01 )111 F. CONT~TION OF SOL 02 C OBSeRVED COATE: I 
03 AREA POTEHTIALLY AFFECTED: . 04 NARRATIVE DESCRIPTION ,....,_ 
~ace :inp:lundrtEnt or spills.: : · 

.. 

01 C G. DA1NK1NG WATER CONTAWtATION 02 C OBSERVED IDATE: J 
03 POPUtATION POTENTIALLY~ 04 NARRATIVE DE8CM'TION 

. 
01 ~H. weAKER EXPOSUfEIIN.Un' 02 C OBSeRVED COATE: J 
03 WCRICERSPOTEHnAU.YAFJS:IED:. · .. · 04 NAMATNEDDCMI\1QH 

. Handling and use of nitric acid~ 

01 C I. POPUl.ATION EXPOSUREIINJUIW 02 C OBSeRVED COATE: J 
03 POPU\.ATION POTENTIAU. Y AFF!C1'ED: 04 NAMATJVE DEICRPTIOH 

L IDENTFICA T10H 
01 STATE I 02 $fT'E NMIOI 
N: 0003167780 

~POTEHTW. 0 AU.EGED 

. 
~ POTEHT1AL C ALLEGED 

C POTENTIAL C ALLEGED 

• POTENT1AL OAUEGED 

c POTENT1AL C AUEGED 

c POTEHT1AL 0 .&JLmED 

OPO'T!HIW. c Al.LEGB) 

flCPOTENTW. c AU.EOED 

c POTEN7W. c AU.EQED 

-
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REFERENCE i 3 

DATE: 19 November- 1985 

TO: File 

FROM: Stan Atwood 

SUBJECT: Spr-ague Electr-Ic Co. NC 0003167780 

I called Sprague Electr-Ic Co., C919) 384-2551, end talked to Arlle Keith, 
Manager- Manufactur-Ing Eng., Ron Watson, Plant Eng., and Gene Hunsucker, 
Manager- Foil Pr-ocessing. 

Spr-ague Electr-Ic has manufactur-ed aluminum electrolytic ·capecl~or-s since 
1953 end Is the only Industr-y that has ever- occupied the site. Raw mater-Ials 
Include aluminum foil, nitr-Ic acid, tar-tar-Ic acid, sodium hydroxide, calcium 
hydroxide, sodium chloride and dlmethylfor-mamlde. Sulfuric acid w•s used In 
the past. Nitric acid Is stored In tanks outside the building. 

The manufactur-Ing pr-ocess Involves etching of aluminum foil Ia •n 
electrochemical bath. Aluminum oxides ar-e for-med In the pr-ocess w•Jch ar-e 
f II ter-ed and sett I ed l.n a I a goon. The a I um I num ox I des ar-e mIned a.d so I d. 
Effluent to the lagoon has a pH of 3 to 4. Dlmethylfor-mamlde CDMFJ Is also 
used In the pr-ocess. Spent DMF Is stor-ed In drums and shipped off site~ 
Waste wer-e r-epor-ted to have been handled In essentially the same ... ner- since 
operations began. 

Ther-e ar-e sever-al wells on site- only one Is pr-esently being •sed. The 
wells ar-e sampled per-Iodically end tested by Burlington Lobs for- bacter-Ia, 
BOD,. and I r-on. 1 r-equested a copy. of I ab r-esu Its and they saId t ... y w.ou I d 
mall me a copy. 

SA/tb/0221b 

'• 
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Manufacture aluminum electrolytic-capacitors. Raw aluminum foil is etched 

fo~ed, ~olled, inserted in appropriate container, assembled,_ tested, 
.. 

packaged and shipped • 

.. . 

. -.~ . 
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r:ease print or type in the unshaded areas only 
{fi/1-,in areiJs are spaced for elite 1.- · "lfacten/ineh}. 

RM .·E~N-~Vo..;,;IR~C~N.o.;oM""'E~H""'T""'A~L....,.P""R""'c""'T~E-.CT1~""'c~N...,A .. G...,E,.N .. CY---

3 &EPA H,AZA~-~~~~~~~!1~:-~ICATtu,-4' ... 
(Thl. irr(c:imustfon £a required. und.u S'etion 300li.of RCRA.) 

...... ·· . .:· . 
. :;.. : ... ·. ....... _ ..: . ~ 

• •. : • • . .. • . . • .; .•• • • ·.; •I • ... 
. - - ·..... ·.-·" ....... ,.. :-."ti<;~··· ··~ 

Place an "X" in the appropriata box-in A. or. B belo<N(tNric omtbox onlyJ-to.indi~whether this is the fim application you ara submitting fer your. tacili~, 
revised application. If this is your firttappliartion and you al188dy ~your facility'$ ~A r.o •. Number;~Ot" if this is a nrmed. application~ erttm:"your facilm 
EPA.I.O.Numberinltemlabo'.oe-; . · -.:·::.·. ·.-:._.;::.:.'_;..· :-_-·::.;.~;~· .. ·. ·:.···-· ~~~---:":·•<":·.- · • .• · ··· .·. . .. ·•· · ... ·.·. ·. ·.: .:·· ·• .... -· 

... ~ .· .... 
~ t. EXISTJNG.P"ACIUTY (~r inltrttclfaft# (or-~no(,.c:Qtin~'·(Ot:iUt:l\.; ·:·. ·j:·':; 
" ·.. · , c~:"p~t~-~~- bcloa~.~:~: j•: :\::, : .:_;··.· •. .. : ·:.-•.: ~' -~>·: -:~ ... : -~~ 
~=~ ...... -=-::~-r.,..=~~ FC R•I!:XJSTJ NQ.· P"ACJUTtltS; ~RO.VIOE:TH I!' DA.Trt: (yr_; m~ &' ~)·' • ·.

A. 
n_z.Nit~ ... ~~lt:.lT"t'- rC:;,,~.-{;;., ~:j 
"ft-· ... ··· .. '· · · .. FOR'-N~P'ACILIT 

OPERATJCN.BEGAN Qfi'.TMILONrE.,CONSTHUCTIOpt-.COMMI!tHC.ItD>· 

(u.c tM bar~•· ~ ~l4!f.J~:..:;'-·:~.: ·. :._,:" .. ·· .;.:•:;~:.:;~:~_,,- · •; .. :>:~·".;!···:;·::~:: ... ,'<.: II ~~~QJ~~1G~ttE)~~Nr07l~~;u~~~;Q~~~~~~~~~;,r~~~~:7~~----.~_.~~~~.~~~-~~-t;~-~~-~~~,~H~.~A~~~~~-~~-~~-:·~PC~~~~-~:~·_:~i~~~-:· 

I 
I 
I 
I 
I 

3 

1. AMOUNT."" .. /.·, .. ::~.) 
(IP«Ify).. ··.':'·:..::.::~ ; • 

·- . . ····• .. 

600 :.-:-.·-.. 

20 

6000 

. ~ . ~ . . . ·: ~... . .. 

. t.AMCU"T .. 

5 

6 

7 

8 

9 
./ .-· 



SPACE FOR ADDITIONAL PROCESS CODES OR F· 
oiHCLUOE DESIGN CAPACITY. 

ru~:z:•uaouo: wasut you you. 
hand!& hazard our wastss which a~ not"·limtd in- 40 CJ=ff,; Subpart"O', entar fnxn-.4Q..CfRi Subpart"C that clssc:ribee the- c:harader~ 

:::::::u::::;:~~7aY~s·i~-~~~::;:S21;2~~:;~s:.~~;;·~~:~i:~~ 
basis. ~,.. eactt c:hanct:.isdc or talOc. contaminant ent8f1!d.ln column A est! mat& tM-.totaJ annual quantity of all tha non-lirnld:-.tei:J. that wi II be haodled

which po$leS thncharBCteristicor~ntaminant. , ·. _· :;:~.F~;.~~ . .-;,; · . . ·· :. ~-.· .. :c:·:7~l,:·· .' ~- .;:·,; ::: .:· ~.-:;; .. ·: _;_:. -. -~:: : ~·:·:-;~ ~-.::>\.-... : .. :: .. ~-.'~~~-·;:;:-. 
C.. UNJTOF MEASURE- For-ee.dt q~ntity entftred.ln: column B.entarthrunit of-rneesurtt ~Unttl:of·~rewhich·muttt:Je.usedandthe-appcopciatat 

~-~ ·EN~;~·J~~;a:i·~~i~sj.i:::.-:~::~~~~:2-·.:'~;~;~~Jjb~,~- · · . ·. ,~.~~-: ~-~~~z~:~~VJ~k~;·: :: ···. -~ ·::.: ~-. .-~ .. ~~~~N{ :~~-~~:~ 
· .· .·'.. .;;~;E~~-:~~.;~.S:?.~-:E::;::~.~:~~~:~~i~~·>:i=::.· .. ·,:·.:~.:-.-~\.?~~~;;::~=:-:;::;~;-~;.·~_;-:~~;~~·~: ·:_~:~~; .. ~x-~;~~:-:·;l~~l I It facility recorda usa any. Other- unit" ot measure:. for quaattty._ tht unltr af meesunt muar I-. COI'N« ti!Jci.muione~the:- requir..:i:Unittd. J'l'leBIUJ'a.taki.ng:inta 

;~~~E~IS::fifEf~~~~,~~i~t~I?I~Yil§212i~§J;:ii~~ 
· · to indiCirtlt how the watte will Mstored,.tnJI!tad; and/oecf!lpOMd of at the-·facil~·- : .. :'· : .. i: ·. ·:- ·. · -~ ·: ~~:. :· ~'~·-· · · :. .· · . -· ': · ·• ·i · ·: ~ · · . 

. · ·. ·. Fornon-flstMi hazardous.wm.::. For-eadt:dunctaristJc or toxic. cont:amlnartt-entet'ed:l"'coh.rmn-~Jel~the-c:adefu·fronr tt..IJ.t: of ~codes. 
· '. contained in Item Ill· ta l~1il-:thrpro 1 1 that'. will t.:usedto-~ treat;.and/orcfispCIIII:of all tfMt non-l~hazadouaoW~tSta.thatposse 

1.:_:.-~~=='~~~~~~t~~-~i(i(~~~~ti-;'~~~i~-~~~(:zi,'~~;~ .· · extreme right' box of Item lV-D(11:aACi(Jl..:Eirtllr:l~theSJ*:a.provided.on·P1191f:4r,.thellne.numbermd-the addltlonelcodelsJ.· .. : :-· ~. •· :· ,: ··_.~ ~-!'· 
. . - · ·.· _ .. :··. :: ::~· : .. :-f} > .. -.. :·.~.· . ...__..._::.~:;.~·- .... _rt;:~-.~-~"~r:·t .. ~..:-.;:_·;. · .: ~·:.-.-~./.:::.;.~,- ... :·~.:::·.4'~./-:!•.;_·-~:···. -·:···:;··:~;··.·:. .· -~ = ····.·: ::_·-:--·.~· ... .. ~:~·::~;~;:. 

X PROCESS DESCRIPTION:-: lfa>code-t~notllstad:fon~tfwt·wilt btt~descrlbe the-proc:e~5-ln;th&spec:a-.prcyidedonothe-fomr... ,~· ·.: ~.. , :.~-.. "'. 

~~~~~~~~~~wi~:;~E~~=~~~~~~~-~~~~-~:~~~e~ 
1. Select. on& of the EPA Hazardous: W~Nurnbln'aftctantl!tr' It lB C:oiCJmft:" A. Oft'tha-tarn.lirie-ccmpletltcofu~ ac; and 0: by estimeting·thft·tatal annual 
• quantity of tha wssta and.delc:ribing Jlll thtt~ ta. ba Ul8d:to. treat. nm-. and/crd~ of tne.w.a:a... . · · · . 

I z.. ~ column-~ of the '!.ext' Jina entar·the-,other _EPA ~~-Nu~.~~c:e"' ~-~~,~~ th~·wamJ. · .. : • In columrr0(2) on~ line entar 
mdudedwithabova andmaka-noothrentnaonthllt.nn-... . . . .. . . .,.. . ..... . . - .. ·.:. ·:·· . • .. . ·-.. 

3. Repeat nap 2foreac:h other'EPA'HIIZ2IrdOUI.WIIItllNwribaf.dl8t.canba usedto.describe-the~weste:;· .... ;. ·. · : •. : .. . ·.. · . _; ·· ·• 

EXAMPLE FOR c0...PLETING ITEM .IV (Ill~· in ·II,;.',;,.;,~'£ 1; :X.z. x.i;·.i,;k_;, ~~}·.:.:A f8ct;1~ will ~a~ dls;l01e.of an estimated ~-~~ 

t yt:er at chrome shavings from leather tanning and finishing-operation. In addition; the facility will treat. and diiPO*lotthrN non-listed wastet. Two~ 
c:orT'OSMI only and there will be an estimated 200 pounds·paryearof each wasur. The·Otherwast1t·lsc:orroaiveandlgnitable anctthere will be an estirMtae 
pounds per yesr of that wa.t&. Treatment will t.lrtan-incinenrtorand disposll.will be-in alandflll. · · · . ~ · :· ·. · •. · - . 

A. EPA ~~UNIT' D. PROCESSES 

fig. ~AZARO. B. ESTIMATED ANNUAL f' MWCA 

ASTENO QUANTITY OF WASTE SUR!!: I, PROCESS CCCES.-~ Z. PROCESS. DESCRIPTION 
(cntlrr (cnt.rJ (lf e1 ccxk 16 not •nUrwd In D(l)) (cnUreodc) codA} 

•. 1.. I I I I I I I 

X-1 K 0 5 4 900 p T 0·3 D80 

tz I I I I. I I I I 

D 0 0 2 400 p T03 D.B 0 

lt3~ 0 0 1 100 p T
1

0
1

3 D
1

8
1

0 
I I 

.I .I I I I J I I 

f X-4 D 0 0 2 . 
' included with above 
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I certify under penaltY of law that I have pemJnally examined and am familiar with the information submitted in this and all attached · · 
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the- : 

I submitted information is true, accurate, and complete. I am aware that there are slgnificant"penalties for submitting false inform;rtiorr, . . · 
including the possibility of fine and imprisonment; · 

A. NAME (pnnt Or' typr} B. SIGNATURE C. DATE 

I Robert D. Smith 

~~V~~p~~--~~~~~:.nn~•~~ 

·---;} --4 -;-- c:-1- j . /I 
K<:~·vl· /....; -~~ 

I 
I 

I certify under penaltY of law that I have personally examined and am familiar with the information submitted in this and all attached 
documents, and that based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the 
submitted information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of flne and imprisonment. 

A. NAME (pnnt Or' type} B. SIGNATURE C. DATE SIGNED 
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REFERENCE I 5 

SPRAG.-- ---·-.. - "'""~· .. ...-~ ... y. · .. 

• P1tZD A. WINDOVD 
~n••••~--• 
_. &Utft&lrf eH•n•n 

EPA Region IV. 
RCRA Activities 

NORTH ADAMS. MASSACHUSEn'S 

01847 

•··. : ... 

NOV 191~~ 
.··. 

345 Courtland, N. E. 
Atlanta, Cieorgia 30308 

.. 

November 17, 1980 

• 

• 

.• . Enc:lo sed please find a Hazarc!oua ~aste PeZ'l':Dh Applica-
tion for the Sprague Electric Company manufactu.rinc ~ iD Lansinl• 
Nol"th Carolina. 

.· 
Pleaae be ac!vlaed that w~· are iD doubt aa to whetb~r o~ 

not ~e Lanllmg plant ia indeed a waste treatmeDt, atoraae. or disposal 
· !acUity under the Resource Conservation lc Recove:y Act Replationa, I . . and this Application is aubmitted as a caution ao that iD case th!e loca-

. . . . :. tionls such a faciUty, we will be m interim status. we are iD. doubt re-

·. 

. ·.,;,. •. ~."". ..... . I
·~·~.··. ~: ··~. caz:c:Unl some of the def!D.itiona of·th• ~CRA R~plationa .... •• well aa .. 
• z.:...: • . aome of the facta regardina thia ~cturina location; . 

. . . ; . . . .... . 

I 
I 

• Please be adviaed that ~OD November 19. 1980, we will · 
begin compliance with the tmerim Status Standardtl set fC?rth iD. Pan 
265 of the Regulationa. ·. . ..... ·. · 

However~ ill the event that further clar!flcati011 of the 
10 .ReJUlations, and/or farther inveauaationa by us ~the facta re1arc:Una 

I .. the facUlty, determine ~t this facUity ia not a waate. treatment, stor.: 
· -:.· .· . aae; or dlaposallac:Uity under RCRA, we wUlllod:fy you of sDCh deter

.. . · · mlaation me\ D&turall,. cea ae compli&Dce with the imerim •tandazoda. 

I : ·. ·~ ~ .: . . . Pleaae be aasured that mitU we are -coDfic!em that thl• 
. ·.· tAcWty !a not a waate treatment, atoraae. or d!apoaal facWty under · 1· · :· -:.·· .:~::.:R~RA, we will abide by all r~aula~o.na.appUcable to auch a facUlty. 

I 

\I FAW:gej 

Encloture 'I 
J ' '. 

• 

1 

. . 

ver-Y truly your•. 
~ ,.. 
~r.,(~.tjv~· 

Fred A. Windover 
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REFERENCE I b 

\ {)/""/) L 

~ , : , ;. ··r .. ·! '- /! " 
UNITED STATES ENVIRtJ., ••• _.,. , .. I ., ..... 0, --. ·-·· ··--··OC:I .. - --

DEC 16 1981 

REF: 4AW-Rol 

Fred A. Windover 

REGION IV 

3•5 COURTLAND STREET 
ATLANTA. CEOROIA 30315 

Sprague Eleccric Company · 
North Adams, MA 0124 7 

Re: EPA ID No. NCD0031677SO/Lansing NC 

Gentlemen: 

0 • 

• •o 

.. 

This letter is to adcnowledge receipt of your r~est for withdrawal of 
yow: application· for a permit under the Resource Ccnservaticn and 
Rea:wery Act (RCRA), as amended. 0 Your letter indicated that you no 
1Q19er treat,. store, or d~ of hazardous waste. 

• • 0 

It ha.s been our general experience that the ReM regulations and the 
amerx!ments which have been' published since May 19, 1980, have caused 
(X)nfusion, and have been subjected to misinterpretation. 'l'his c:cnfusion 
on the part of the regulated c:onmmity has been~, due to EPA's 
ana· the State • s overlapping responsibilities for ilzplementation of the 
hazardous waste regulatory PrOgram during the period of interim 
authorization. 0 

Withdrawal of your pmait application constitutes revokaticn of interim 
status, as definec! by Section 3005(e) of the Act. Consequently, unc:!er 
the Federal progrm, you would no longu be allowed to t:eat, store, or 
dispose of hazarCious waste. However, u ycu are prcbably aware, the 
State has been authorized to ilrplement certain requirements of the 
program in lieu of the Federal regulatory requirements. 'rherefore, 
withdrawal of your applications also directly affect tbe State program. 

In light of- the. foregoing, EPA plans to proceed as follows. ~will 
place your file 0 in ~ •auspen.se• fUe.o '1'bis action, in essence, revokes 
you interia status unc1Jer the Federal PrOgram. aow.ver, we will fo~ 
the request to the State fo~ formal acticn •. 'the State wUl ccntac:t YtiU 
if further Wormaticn rel.4ting to~ request is requirec!. If the 
State agrees that~ waste is not hazardous,. and that you do not neec1 a 
RatA pmait, the State will notify ycu of this dete:mination, and by 
carbon copy of this ~ic:ation sent to EM, your applicaticn will.. be 
foz:mally withc!rawr" ard ~ file will be inactivated. 

\In conclusion, this letter should not be construed as EM's concurrence 
with ycur determination that ROA 'U9ulatory requirements are not 0 

applicable to your fac:Uity. !Urthermore, this letter does not relieve 
you of your responsibility to cai!PlY with State and Local hazardous waste 
z::egulatory requirements. 0 0 

• 
0 ·-
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.. ·- - . - .. 
F1Ml.ly, ycur request to withdraw interim status means that you may I'J:)t 
treat, store, oz: dispose of hazardous waste.Without a .. pe:mit issaled urdu 
the authority of S3005 of tbe Act m2 40 em 264. · 

If for arq reason you wisb to reccnsider thiS withdrawal request. please 
advise this .office and the State within tbe next tea days. You sboulcS be 
receiving a ~anal response to your request fx:ca tbe State iD the neaz: 
future. If ycu require further clarification, · ple•• ccntact Jcbll 
Ber%mann of 'lit/ staff (404) 881-3433 or a :epreseritative· of the State 
hazardous waste ~ram. 

S1ncerely ~' . 
: 

: • 

.. 

·"' 

. . 

. . . ... ... ~. 

'··· • • • a 

. 
• 

\ 

-· ~ 

·.... 

... 
.. . . . 

• 0 .. 
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·DIVISION OF HEALTH SERVICES 
P.O. Box 2091 
Raleigh, N.C. 27 602-2091 

Mr. Fred A. Windover 
Sprague Electric Company 
87 Marshall Street 
North Adams, Massachusetts 01247 
Dear Mr. Windover: - . 

RE~ERENCE I 7 .... ...: . ... ::, ··-.J .• , ...... :. 
STATE HEALTH Olii~JOR 

{~ 

Date: March 4, 1982 

.. 

Re: Facility ID NO. -~N..;.,;C0;..;.0_03;;..;;1..;;.6,;;..;77;...;:8~0----

Based on information supplied by you we have processed and accepted a~ ~he State 
level your request fo~ the facility identified with the above ID number to re-
ceive the indic~ted change in classification under RCRA: · 

1\dd as Delete as 

0 
.. 

0 generator .. 
0 D transporter 

0 .r&J treater 

0 -~ starer 

0 ~ 
disposer 

0 S11il11 generator 
. 

We are advising EPA of the change in your status. Please notify us if there is 
anv further change in ycur operations which would again affect your statUs. 
Your EPA ID NO. is 0 is not ~being_ cancelled. 

ows 
cc: Joh~ Herrmann 

EPA Region IV 
Emi 1 Breckl i ng · 

Cordially~ , 

~~ad 
Solid &"Hazardous Waste Management Branch 
Environmental Health Section · · 

STATE OF NORTff CA.~_O~INA Jt~me\ a llul'l, Jr/DEPAP.TMENT OF HUMAN ReSOURCES Surcm J 1-'orro-.MD. M Pli 
- COVERNOI . ' SKrttAh 
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REFERENCE I B 

DIVISION OF HEALTH SERVICES 
1'.0. Box 2091 

·Raleigh, N.C. 27602-2091 

Mr. Edvard A. Stone 
Sprague Electric Co. 
87 Marshall St. . 
North Adams, Massachusetts 

Dear Hr. Stone: 

Ronold H. levine, M.D .. M.P.H. 
STATE HEALTH DIRKTOR 

Date: July 1, 1983 

Re: Facility ID No. NCD003l67780 

Based on information supplied by you we have processed and accepted at the State 
level your request for the facility identified vith the above ID number to re
ceive the indicated change in classification under RCRA: ... . . 

Add As Delete As 

D 3' generator 

0 0 transporter 

D 0 treater 

0 0 storer 

D D disposer 

D 0 SlDall generator 

Ye are advising EPA of the change· in your status. Please notify us if there i.a 
any·further change in your operations vhich would again affect your status. 
Your· EPA m ~o. isO ia not~ being cancelled. 

Ol·7S 

cc: Doug McCurry 
EPA Region IV 
Emil Breckling 
Bob Apple 
Jackie Blackburn 

OHS Form 3048 3/82 
Solid & Haz. Waste Mgt. Branch 

Cordially, 

#t) til!£] 
[e.(:w. ,. · ickland, Bead 
Solid & Hazardous Waste Management Branch 
Eavironmental Health Section 

STATE OF NORTH CA~OLJNA Jomes 8 Hunt, Jr /DEPARTMENT Of HUMAN RESOURCES Soroh T Morrow, M.0 9 M.P.H 
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REFERENCE I 9 

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

Ronald H. levine, M.D., M.P.H. 
STATE HEAlTH DIRECTOR 

March 13, 1984 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Edward A. Stone 
Sprague Electric Co. 
87 Marshall St. 
North Adams, Massachusetts 01247 

Re: NCD003167780 

Dear Mr. Stone: 

On November 14, 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 Hazardous Waste Management Waste Management Branch of the 
Department of Human 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 now advised that this plant has been denied a permit as a hazardous 
waste treatment, storage, or disposal facility and its interim status has been 
formally terminated. As of March 30, 1984, the operators of it may not treat or 
dispose of hazardous.waste, nor store it for more than 90 days from the of 
accumulation. 

· If you have any questions about this matter, please call or write to Mr. Keith 
~wson at this office. 

OYS/KL: tl 

Very sincerely, 

t~.:.id·-Cl 
ricltlanr. H~~d 

So~id and Haza.rdous Waste_ Management 
Environmental Health Section 

Branch 



-------- _________ .. 
SOLID All HAIAlGOUS WASTE RANACENEHT 

ALPHAIETIC LIST OF HAZARDOUS WASTE FACILITIES 

FACILITY ADDRESS UILIHC ADDRESS TELEPHONE 
SG G TRN Tit ST OS AREA MUNIER 

. SPICULTY LIGHTING INC. 
f'OIUl, liCK E. 

MASHIURH SWITCH 10. P.O. IDX·1110 X 
S~ELI' 21150 SHELlY NC Zil50 

SERYI IOUTE 1 lOX 152-D PO lOX ]Ill X X 
MORCANTON 21655 "OitCANTON NC 21655 

i,:SPICYaU" FUlNITU .. CDIPAitt,. IN IDUT_I J· CGLTIANI MILL RD. PO lOX 1611 E 
.. . IIYANT, DAUILL': ·Hlllt•PIINT 21Z6l HICH PDIIIT lfC UZ61 

.,. ...... :·· SPIIDALI LAUIDlY l CUAIIEIS 
. I . AVAiff, w .... 
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8. PIEDMONT BLUE RIDGE GROUND-WATER REGION 

SA 
8B 
8C 
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Mountain Slopes 
Alluvial Mountain Valley• 
Mountain Flallkt 
Regolith 
River Alluvium 
Mountain Crettl 
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8. PIEDMONT BLUE RIDGE REGION 

(Thick regolith over fractured crystalline and metamorphosed 
sedimentary rocks) 

The Piedmont and Blue Ridge region is an area of about 247,000 km2 
extending from Alabama on the south to Pennsylvania on the north. The Piedmont 
part of the region consists of low, rounded hills and long, rolling, 
northeast-southwest trending ridges whose summits range from about a hundred 
meters above sea level along its eastern boundary with the Coastal Plain to 500 
to 600 m along its boundary with the Blue Ridge area to the west. The Blue 
Ridge is mountainous and includes the highest peaks east of the Mississippi. 
The mountains, some of which reach altitudes of more than 2,000 m, have 
smooth-rounded outlines and are bordered by well-graded streams flowing in 
relatively narrow valleys. 

The Piedmont and Blue Ridge region is underlain by bedrock of Precambrian 
and Paleozoic age consisting of igneous and metamorphosed igneous and 
sedimentary rocks. These include granite, gneiss, schist, quartzite, slate, 
marble, and phyllite. The land surface in the Piedmont and Blue Ridge is 
underlain by clay-rich, unconsolidated material derived from in situ weathering 
of the Underlying bedrock. This material, which averages about 10 to 20 m in 
thickness and may be as much as 100 m thick on some ridges, is referred to as 
saprolite. In many valleys, especially those of larger streams, flood plains 
are underlain by thin, moderately well-sorted alluvium deposited by the 
streams. When the distinction between saprolite and alluvium is not important, 
the term regolith is used to refer to the layer of unconsolidated deposits. 

The regolith contains water in pore spaces between rock particles. The 
bedrock, on the other hand, does not have any significant intergranular 
porosity. It contains water, instead, in sheetlike openings formed along 
fractures (that is, breaks in the otherwise "solid" rock). The hydraulic 
conductivities of the regolith and the bedrock are similar and range from about 
0.001 to 1 m day-1. The major difference in their water-bearing 
characteristics is their porosities, that of regolith being about 20 to 30· 
percent and that of the bedrock about 0.01 to 2 percent. Small supplies of 
water adequate for domestic needs can be obtained from the regolith through 
large-diameter bored or dug wells. However, most wells, especially those where 
moderate supplies of water are needed, are relatively small in diameter and are 
cased through the regolith and finished with open holes in the bedrock. 
Although, as noted, the hydraulic conductivity of the bedrock is similar to 
that of the regolith, bedrock wells generally have much larger yields than 
regolith wells because, being deeper, they have a much larger availble 
drawdown. 
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REFERENCE ~ 14 

NUS CORPORATION AND SUBSIDIARIES rELECON NOTE 

CONTROL NO. DATE: March 12, 1990 TIME: 1530 

DISTRIBUTION: Warrensville, Ashe County, North Carolina 

BETWEEN: Mrs. Ray Taylor OF: Taylor Well Drilling PHONE: (919) 246-6431 

AND: Brant McCanless, NUS Corporation 

-t~ tp"c,{~ 
DISCUSSION: 

Mrs. Taylor told me the well logs of two wells: 

1st well: 130 feet deep, casing to rock at 27 feet 
1 Ogpm, water at SO feet below land surface 
0-3 feet topsoil 
3-27 feet residual soil, gravel 
27-130 feet blue and white grantie 

2nd well: 80 feet deep, casing to rock at 36 feet 
7Sgpm, water at 70 and 75 feet below land surface 
0-3 feet topsoil 
3-36 feet residual soil, gravel 
36-80 feet blue and white granite 

; 
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NOATI;J CAROLINA 

Ground-Water Resources 

Ground warer is a viral natural resource in North Caroli
na. Ground water supplies more than 3.2 million pcople,or 
about 55 percent of the State's total population. Its economic 
significanc;~ it.substantial, particularly in the Coastal Plain 
province wr::!u. where high-yielding aquifers supply most 
municipalities·; industries, rural areas, and livestock. In the 
Piedmont and Blue Ridge provinces. ground water serves 
slightly more ~an one-half of the 4 million residents (Mann. 
1978). Besides withdrawals for public supply, the largest 
ground-water withdrawals in the State are for mining and 
quarrying operations and process water for a number of textile 
and chemical industries. Withdrawals for irrigation represent 
a small, but increasing, percentage of total ground-water use; 
particularly in the Coastal Plain. Ground-water withdrawals 
for various uses and other related statistics are given in table 1. 

GENERAL SETTING 
North Carolina is located in three physiographic prov

inces-the Coastal Plain. Piedmont, and Blue Ridge (fig. 1). 
The Coastal Plain aquifers generally are unconsolidated and 
consist of beds of sand. gravel, and limestone separated by 
clay or clayey layers and lenses. These strata dip and thicken 
southeastWard and together comprise a wedge lying on crystal
line bedrock (fig. 1). The Piedmont and Blue Ridge provinces 
are, for the most part, underlain by massive crystalline and 
metamorphic rocks that are covered nearly everywhere by a 
clayey or sandy regolith consisting of weathered parent rock 
material and alluvium. 

Recharge to the ground1water system in North Carolina is 
derived from precipitation that ranges from about 44 to 54 
inches (in.) in the Piedmont and Coastal Plain provinces and 
from about 40 to 80 in. in the Blue Ridge province (Eder and 
others, 1983). The amount of precipitation that recharges the 
ground-water system averqes about 20 percent of annual 
precipitation (Winner and Simmons. 1977: Daniel and Sharp
less. 1983). Most ground-water recharge moves through shal
low aquifers and disc:haqes to streams; only a small pan (less 
than I in. in the Coastal Plain) rec:haqes deeper aquifers. 

' 
PRINCIPAL AQUIFERS 

The principal aquifers ·in North Carolina are the surficial, 
the Yorktown. the Castle "Hayne, and the Cretaceous located 
in the Coastal Plain ad the c:rysta1line rock aquifer located in 
the Piedmont and Blue Ridge provinces. These aquifers are 
described below and in table 2; their areal distribution is 
shown in figure I. 

SURFICIAL AQUIFER 
The surficial aquifer is a near-surface deposit of either 

marine-terrace sand and clay, or sand dunes. It is a principal 
aquifer in three areas where it is commonly more than 50 feet 
(ft) thick-the Sand Hills in the southwestern Coastal Plain, 
the narrow coastal strip of barrier islands called the Outer 
Banks, and the eastern one-half of the mainland nonh of 
PamUco Sound (fig. 1). In the Sand Hills. where the aquifer 
may be more than 250 ft thick, it serves as a source for public 
supplies and irrigation for numerous golf courses (North 
Carolina Oepanment of Natural Resources and Community 
Development. 1979). Water from this aquifer in the Sand 
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Table 1. Ground-water facts for Nonh Carolina 
[Withdrawal data rounded to two sianificant fiiUtes and may not add 

to totals because of independent rounding. Mgai/d = million 
gallons per day; aal/d a gallons per day. Source: Solley, Chase. 
and Mann, 19831 

Population served by ground water. 1980 

Number(thousands)· • • • • • • • • • • • •• • • • • 3.~4 
Percentaae oftotal population • • • • • • • - • • - • • • S s 
From public water-supply systems: 

Number (thousands) • • • • • • • • • • • • • • • • • 474 
Percentage of total population· • • • • • - • • • • • • • 8 

From rural self-supplied systems: 
Number (thousands) • • • • • • • • • • • • • - • - 2. 760 
Percenta~e of total population· • • • • • • • • - • • • 47 

Freshwaterwithdrawals, 1980 

Surface water and ground water. total (Maal/d) • • • • • • 8.100 
Ground ftateronly(Mpl/d) • • • • • •• • •• • • • • • i70 

Percenraae of total· • - • - • • • • • • - • • • • • • I o 
Percmraae of total excludina withdrawals for 
thermoelectric power • • • • • • • • • • • • • • • • 20 

Cat84JOIY of use 
Public-supply withdrawals: 

Ground water (Mpl/d)- • • • • • •• • • • • • • • • 70 
Percmraae of total ground water· • • • • • • • • • • • • 9 
Percmraae of total public supply- - • - • • • • • • • • 12 
Per capita (pi! d) • - - • • • - • • . • • - • • • • • • 143 

Rural-supply withdrawals: 
Domestic: . 

Ground wuer (Mpl/d)· • • • • • • • • • • • • • - 140 
Percmraae of total ground water • • • • - • • • • • • 18 
Percmraae oftotal rural domestic • • • - - • • • • • 100 
Per capita (pi/d) • • • • • - • • - • • • • • • • • 5I 

Uveuock: 
Ground wuer (Mpl/d)· • • • • • • • • • • • • • • 33 
Percmraae oftotal ground water • • • • • • - • • • · • 4 
Pen:enraae oftotal livestock. • • • • • • • • • • • • 85 

lndusuial self-supplied withdrawals: 
Ground wuer (Mpl/d)- • • • • • • • • • • • • • • • 490 
Pen:enraae of tota.lpound water- - • • • • • - - - • • 64 
Perccmqe of total iDdustrial self-supplied: 

lac:ludiq witbdrawals for thermoelectric power • • • • • 6 
E.u:Jud.illa withdrawals for thermoelectric power • • • • 17 

lrrip.tion withdrawals: 
Ground wucr (Mplld)- - • - - - • • • • • • • 39 
Percmraae of total ground water· • • • • - • • • • • • • S 
Percmraae oftotal irriptioa • • - • • • • 30 

Hills area has dissolved-solids concentrations less than 25 
milliarams per liter (milL) and hardness less than 10 mgJL as 
calcium carbonate; the pH commonly is below 6. making it . 
corrosive. Sands that form the Outer Banks are the only 
source of freshwater aJons much of the northeastern coast. 
The freshwater in these sands often has a dissolved-solids 
concentration of 500 maiL and hardness of about 200 mg/L 
as calcium c:arbonale. On the mainland nonh of Pamlico 
Sound. the surficial aquifer ranaes from 50 to 200 ft thick and 
may yield as much as I million gallons per day (Mgal/d) to 
single wells or small well fields. Here. water from the aquifer 
usually has dissolved-solids concentrations of less than 200 
maiL and hardness of less than 100 maiL as calcium carbon
ate; the pH, however. may be as low ass. which renders the 
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EXPLANATION 

.___j 
Surfieitl 1quifer 

El Su rflcill equiftr and 
Yorittown aquifer 

D Yortttown equiftr 

D Castle Hayne equiftr 

D Castle H1Vneaquiflr and 
CretaCeOUs aquifer 

D Crttxtoul equiftr 

·D Crystalline rock aquifer 

D 
\ 

Not 1 QrinciPalaquiftr 

A-A' Tract of crou atetion 

A 

-1000' 

0 50 100 MIL.ES 

--
-----~-

Lowtr limit of Wtttr containint 
len than 1000 mg/L chloride 

A' 

-2000' ..1...--------~-------------'~ 
c 0 20 

FIQure 1. Principal aquifers of North CarollnL A. Geographic distribution. s, Phystooraphlc diagram and divisions. c. General· 
ized cross section CA·A '), Coastal Plain. (S" table 2 for more detailed description of aqulfera. SOurces: A, C. compiled by R. W. 
Coble from U.S. Geoloolcal Survey and Nonh Carolina Oepanment of Natural Resources and Community Development tiles. B. 
Fenneman,1938;, Ralsz.1954.) 
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WITHDRAWAL SITES 

No. Q IOti'Cfl lc Principe! on Aqulfw 
miD .,.. u-

1 Ellz~ City -· ••• Yorktown ••••• PubliC IUPOIY. 
2 Hob~- •••••• c,.,._,., .... I nduttrlal. 
3 Rob-nvll .. • •• • do· ••••••• Public auoolv • 

WllllamatOn ar-. 
4 a raenvii .. F armvtlla •••• do ••••••• Oo. ...... 
5 Belfl-- •••••• YOrktown ••••• Public auoply, lndunrtel. 
I Aurorae,.. ••••••• C..U.Heyn& ••• Mlnln" 
7 Kl~rel~ov• Crwaceou1 ••••• Public .,ooly, lnduttrlel. 

City er-. 
I N-B•m-•••••• Caltle Heyne. ••• ouarrvln" 
I Seymour Joflnton CrftKeOUI ••••• ottter. 

AFB. 
10 H .,.,octl <:harry I' oint C.nteHevne. ••• Public .,OOIY end ottter. ...... 
11 a.,.,_.._ ...... • ••• do ••••••• Ouerrtlnt. 
12 Camo Lejeune •••••• • • • • do ••••••• Ottter • 
13 JeckiOmtllla- •••• c~•····· Public .,oolv. 
14 ROM HIII.Wallaca •••• do ••••••• Public .,oolv. lnduttrlal. -15 Cllntoft.,.. ••••••• • ••• do ••••••• l'ubllc .U11otv. 
11 Caltle Heyne-•••• C..U.Heyn& ••• Ouarrvin" 
17 WllmlnttOft -· •••• •••• do ••••••• lncumrtal. 
11 N-Henovw- •••• do ••••••• Public auootv. 

BruntwC. beec:t\-. 
11 Rllefon:l -· •••••• CiWllSI~ ....... Oo. 
20 Sand Hlllaer-. ••••• Surflclel •••••• Publk auootv, trrl91tlon. 
21 LeurlnDUfl ......... creacaoua ••••• Public IUDoly, 
22 Lumberton-· •••• • • •• do ••••••• lndunrtat • 
23 Ellzllbfttltown -. , • , ••• do., •• , •• Publk auootv, lndunri1l. 
24 Whttwlltea,.. •••••• •••• do •••• , •• Oo. 
25 Marlon.,.. •• , •••• Crvnatllne rocle •• I ndUftflll, 

FJgure 2. Areal distribution of ground-water withdrawals and graof\1 of annual grutllt deQth to water In selected wells In Nonh 
~ollna. (Sources: WlthdrawaJ and water· 1e¥e1 data from U.S ~leal Survey and North Clrollna Department of Natural 
Resources and Community~~ file&.) 
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GOJND-'W\TFR SUPPLY POTENTIAL 

AND 

PROCEDURES FOR WELL· SITE SEI.FCfiON 

UPPER CAPE fEAR RIVER BASIN 

CAPE FEAR RIVER BASIN STUDY 

Sponsored by 

North Carolina Department of Narural 
ReSOUR:eS and Community Development 

and 
. U. S. Water Resources Council 

1155 Archdale Builclina 
P. 0. Box 27687 

IWei&h, NC 27611 
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PREFACE 

This report was prepared by Charles C. Daniel, III 
and N. Bonar Sharpless of the U.s. Geological Survey, 
North Carolina District Office, Raleigh, N.C., for 
the Cape Fear River Basin Study. 
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noted southeast of the Greensboro-High Point Regional Airport, and 

spacings of 3 to 6 inches are common. On the other hand, schists and 

gneisses containing an abundance of flexible sheetlike minerals such 

as mica and chlorite, which deform by gliding and bending, are subject 

to plastic deformation and may exhibit little fracturing. 

An example of the influence of plastic deformation on well 

yields is found in the numerous metamorphosed basaltic dikes that 

occur throughout the upper Cape Fear River basin. The younger 

basaltic dikes in the area have not been metamorphosed to any great 

extent, are brittle, and many exhibit open fractures. The older 

metamorphosed dikes, however, contain the minerals chlorite and 

serpentine, which are soft and flexible,·.: and although the dikes show 

evidence of intense deformation they usually contain very few open 

fractures, and wells drilled into these dike~ produce little water. 

Differences in fracturin~can also be related to tectonic 

history. The granitic rocks in the upper Cape Fear River basin 

provide an excellent example of rocks having similar compositions 

that are apparently of different ages and tectonic histories. 

Mundorff (1948) subdivided the granitic rocks (fig. 2) into porphy

ritic granite and sheared granite. The porphyritic granite is massive 

and contains few fractures. The sheared granite locally shows evi

dence of having been subjected to great tectonic stresses and exhibits 

varying degrees of gneissic foliation and fracturing. The porphy

ritic granite is apparently younger than the sheared granite and was 

emplaced after the last major episode of deformation that caused the 

fracturing of the sheared granite. 

The influence of rock type and tectonic history on fracture 

formation and its relation to well yields will be discussed in a 

later section of this report. 

10 
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GEOHYDROLOGY 

The principal components of the ground-water system in the study 

area are illustrated schematically in figure 3. The regolith consists 

of an unconsolidated or semiconsolidated mixture of clay and frag

mental material ranging in size from silt and sand to boulders. The 

porosity of the regolith is on the order of 35 to 55 percent near 

land surface but decreases with depth as the degree of weathering 

decreases. Because of its high porosity, the regolith acts as a 

reservoir which slowly feeds water downward into the bedrock. The 

consolidated bedrock contains very little intergranular pore space. 

Rather, the water within the bedrock is contained primarily in planar 

secondary openings developed as a result-_.of fracturing. Secondary 

porosity ranges from 1 to 10 percent in fractured crystalline rock 

(Freeze and Cherry, 1979, table 2.4). Porosities of 10 percent are . 
atypical, whereas values of 1 to 3 percent are much more representative 

of the· North Carolina Piedmont: 

As a general rule, very few open fractures occur in bedrock of 

the Piedmont at depths greater than 400 feet (LeGrand, 1967). At 

greater depths, the pressure of the overlying material, or lithostatic 

pressure, holds these fractures closed and the porosity can be less 

than 1 percent. Fractures are most numerous and have the largest 

openings near the top of the bedrock. These fractures are the 

openings along which water can move. 

The implications for the drilling of wells is obvious. The 

chances of penetrating open fractures and obtaining water (or addi

tional water) at depths below 400 feet is low. In fact, 85 percent 

of the total possible yield from the average well is already obtained 

at a depth of ·200 feet; the average yield increases only 5 percent by 

drilling to 300 feet (LeGrand, 1967). From the standpoint of ground-

' water production, two 200-foot deep wells are more effective, on 

12 
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Unsaturated 
zone 

Water 

BEDROCK 

The regolith has 20 to 50 
times the water storing 
capacity of the bedrock 

Open fractures are scarce 
below 400 feet 

Figure·J.--Principal components of the ground-water system 
· · in the Piedmont and Blue Ridge provinces in 

North Carolina (modified from Heath, 1978). 
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average, than one 400-foot well. In addition, bedrock wells in areas 

mantled by thick regolith will generally have greater sustained 

yieids than wells where the regolith is thin or absent. 

A conceptual view of the saturated zone, the water table, and 

directions of ground-water flow for a _typical area in the Piedmont 

and Blue Ridge provinces of North Carolina is shown in figure 4. 

Under natural conditions, ground water in the bedrock fractures and 

intergranular pore spaces of the regolith is derived from infiltration 

of precipitation. As shown, water enters the ground-water system in 

the recharge areas, which generally include all the land surface 

above the lower parts of stream valleys.· Following infiltration, the 

water slowly moves downward through the ·unsaturated zone to the water 

table, which is the top of the saturated zone. Water moves laterally 

through the saturated zone, discharging as ~eepage springs on steep 

slopes and as bank and channel seepage into streams, lakes, or swamps. 

The depth to the water table varies from place to place and from 

time to time depending on the topography, climate, and properties of 

the water-bearing materials. However, the climate throughout the 

upper Cape Fear River basin is relatively uniform and the water

bearing properties of the different bedrock lithologies and regoliths 

are similar. Therefore, topography probably has the greatest influence 

on the depth to the water table in a spe~ific area. 

In stream valleys and areas adjacent to ponds and lakes, the 

water table may be at or very near land surface. On the upland flats 

and broad interstream divides, the water table generally ranges from 

a few feet to a few tens of feet beneath the surface, but on hills 

and rugged ridge lines, the water table may be at considerably greater 

depths. The d~pth to the water table and its relation to the satu

rated thickness of the regolith is an important consideration in 
I 

selecting sites for wells. The significance of this consideration 

will be discussed later in the section on site selection criteria. 

14 
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Unsoturoted 
zone 
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Figure 4.--Conceptual view of the unsaturated zone (lifted up), the 
water-table surface, and the direction of ground-water 
flow for a typical area in the Piedmont and Blue Ridge 
provinces of North Carolina. 
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Table 2.2 Range of Values of Hydraulic Conductivity 
and Permeability 

Rocks Unconsolidated k k K K K 
~----+--d-eo_o_s_1r_s__ (darcy) (cm2) (cm/s) (m/sl (gal/doy/fl2 ) 

105 10"3 102 

10-9 10-4 

ro-'3 

Table 2.3 Converalon Factor• for Permeability 
and Hydraulic Conductivity Unlta 

- , 0 

Hydraulic conductivity, K 

cmZ 

~m: 1 · 
ft! 9.29 X 102 
Jarcy 9.87 x to-t 
m s 1.02 x JQ-l 
ft s 3.11 X 10·• 
l s ral day ft! S.42 X IQ-1 0 

ft2 

·1.08 X 1Q•l 
1 

1.06 X IQ-11 

1.10 x to-• 
3.3S X 10·1 
5.83 X JQ•tl 

darcy 

1.01 X 101 
9.42 X 1QIO 

I 
1.04 X JQS 

3.15 x to• 
5.49 X JO•l 

•ro obtain kin rtz, multiply kin cmz by 1.08 x JQ-l, 

m/s 

9.80 X JOZ 
9.11 X JQS 

9.66 x to-• 
I 

3.0S x 10·1 
4.72 X JO•T 

h/1 

3.22 X JQl 

2.99 X 101 
3.17 x to-s 

3.28 
1 

I.SS X JQ-6 

u.s. galld-vltt2 

1.8S X 10' 
1.71 X IOU 
1.82 X 101 
2.J2 X 101 
6.46 X IOS 

I 
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NUS CORPORATION AND :SUBSIDIARIES rELECON NOTE 

CONTROL NO. DATE: 03-14-90 TIME: 0945 

DISTRIBUTION: 

BETWEEN: Sonny Williams OF: Game Warden, Ashe County PHONE: (919) 384-2547 

AND: Eric Corbin, NUS Corporation 

DISCUSSION: 

I contacted Sonny Williams to determine surface water use on the North Fork of the New River. He stated that the 
stretch near Lansing, North Carolina was used for canoeing, swimming, and fishing primarily in the summer~'}.
months. Species of fish caught include small mouth bass and muskie. He knew of no permanent surface wafer· 
intakes withdrawing water from the river except for some irrigational uses of the river water. ·~ 

Eric Corbin 
03-14-90 

NUS 067 REVISED 0685 
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EXPLANATION OF NC NATURA! REFERENCE I 20 --: OUTPUT . 

_. ' 

·Probably the most in :he N.c. 
Natural Heritage Program is the one tna~ ~racKs occurrences of 
elements of natural diversity (rare animals, rare plants, 
geo~ogic ~eatares, special animal habitats). The output · 
(printoutryo~-have received is a subset of this very large 
database. Each record (an occurrence) is printed out in a 
particular format, the structure of which is explained below. 

-. 

EOCODE:- ~ternal coding for the element· occurrence. The first 
letter indicates the kind of element: 

A=vettebrate animal _ 
G=geologic feature 
!=invertebrate animal 

N=nonvascular plant 
P=vascular plant 
S=special animal habitat 

For vertebrates, the second letter indicates the order 
(taxonomic), with A=amphibians, B=birds, F=fish, etc. For 
vascular plants, the second letter indicates whether the plant is 
a monocot (M), dicot (D), pteridophyte (P), or gymnosperm (G)• 
For nonvascular plants, the second letter indicates whether th~~ __ 
plant is a bryophyte (B) or lichen ( L) • · if!-:>,: 

~1 l- -
The last·3 digits, following the decimal point, are the ~ 

number of that occurrence of the species in the database. For 
plants, numbers with an H are occurrences reported from before 
1935 which have not been found since. In some cases, H has also 

·been used to indicate very vague records, or population~ known to 
have been extirpated. · 

NAME: Scientific name of the element. 

I COMNAME: Common name of the element •. ·-

I 
I 
I 
I 
I 
I 
I 

FEDSTAT: Federal status of the species, from Endangered & 
Threatened Wildlife and Plants, April 10, 1987. 50 CFR 17.11 & 
17.12. Department of Interior. Established by the Endangered 
Species. Act:·of>:·l973 .,,"as amended. 

I ··~.,.,.._..-";"i..:~_.:-~.:;..~._:~.{--:.., • \_:,:~. :•i: ... ,.L:.<·~··. - . 

.ui:l·~f;~jk~~~~~i{~fiy listed as Endangered 
LT~~:':!t"~~C;"tJ#reni;ly fisted as Threatened 
PE~ =: :~iJ:::urr_eritly proposed for listing as Endangered 
PT':·-~-~:.T~~--~~-~e~:;ly proposed for listing as Threatened 

Taxa under review· for possible listing ("candidate species" l : 
C1 = Taxa with sufficient information to support ·listing 
C2 = Taxa without $Ufficient information to support listing 

· STATESTAT: Status of the species in North carolina. For plants, 
from Sutter, R.D., L. Mansberg, and J.H. Moore. 1983. Endangered, 
threatened, and rare plant species·of North Carolina: a revised 

~ 
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list. ASB Bulletin 30:153-163, and updated lists of the Natural 
Heritage and Plant conservation Programs. 

E = Endangered 
T = Threatened 
sc = Special Concern 
PP = Primary·Proposed 
SR = Siqnif~cantly Rare 

E,T,and~C species are protected by state law (the Plant Protection ar. 
conservation Act, 1979); the other two categories indicate rarity and 
the need for population monitoring, as determined by the Plant Conser~ 
tion and Natural Heritage Programs. 

For animals, from Cooper~ J.E., s:s. Robinson, and J.B. Funderbul 
(Eds.). 1977. Endangered and Threatene~ Plants and Animals of North 
carol~n~. N.C. Museum of Natural History, Raleigh, NC. 444 ~ages + i-
xvi. 

E =r.- Endangered 
T ~ Threatened 
SR = Sifnificantly Rare 
sc = Special Concern 
UNK = Undetermined 
EX = Extirpated · 

GRANK: Nature Conservancy "global rank." 
Gl = Critically imperiled globally because of extreme rarity or 

otherwise very vulnerable to exinction throughout i·ts range 
G2 = Imperiled globally because of rarity or otherwise .~nerabl 

to extinction throughout its range. ~ 
G3 = Either very rare and local throughout its range, or found. 

locally in a restricted area. . 
G4 = Apparently secure globalLy, though it may be quite rare in 

parts of its range {especially at the periphery~. 
GS = Demonstrably secure globally, though it may be quite rare ; 

par~s of its range (especially at the periphery). 
GU = Possibly in peril but status uncertain; need more informat 
GX = Believed to be extinct throughout range. 

Q = a suffix attached to the Global Rank indicating questionab 
taxonomic status. 

T_ = an additional status for the subspecies or variety; the G 
then refers only to the species as a whole. 

SRANK: · Nattire;: .. conservancy state rank. Coding similar to global 

rapk~~~ •. h;tJh~~~~t~,;~\~:;~.~~~\~. 
coUNTYNM$~1i.'A¢ronYin for the coun~y. In general, this is the 
first fou;:<fl:e;tets:~·:Pf the county riame • 

. •. ..~;_:~ ·!: ·~.:~·. :;~/:":1·.=-_~ ~.. ~ 

QUADNAME: USGS quad map name, at 7.5 minute scale when 
available. 

PRECISION: The precision with which the location can be mapped 
from the available information: s=seconds (hundreds of feet), 
M=minutes (up to 1.5 mile radius), G=general (to a place name 
only, or up to 5 mi~e radius). · 

2 
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LAT, LONG: Latitude and Long~tude coord~nates for the center of 
the occurrence. . . ' 
LASTOBS: Year; month, and day the e~ement was ~ast ·observed. 

DIRECTIONS: How to find the site. 

GENDESC:~General description. A word picture of the site, 
describing ~e habitat. 

ELEV, SIZE: Elevation and size of the occurrence. 

EOOATA: Information on number·, size, condition, and other 
relevant information on the element occurrence. 

- _i· . . 

'coMMENTsi Additional informati~n on the occurrence, the site., or _ 
sources gf-information. . 
SITENAME~ Name of the site as standardized by the Natural 
Heritage Program for internal use. Many sites do not have a name. 

OWNER: Name of owner of the site (some abbreviations used). 

SPECSTAT: Codes indicating special status of the site. 
AEC=Area of Environmental Concern 
OED=Dedicated State Nature Preserve 
ESN=National Estuarine sanctuary 
EWA=Established Wilderness Area 
EAN=Conservation:Easement 
NNL=National Natural Landmark 
NPK=National Park 
NPY=National Parkway 
NSH=National Seashore 
RHA=Registered Natural Heritage Area 
RNA=Research Natural Area (USFS) . 
SPK=State Park (incl. State Natural Areas} 
ORW=Outstanding Resource Water 
WSR=Wild and Scenic River 

••• and a few others, infrequently used 

OWNERCOM: Comments on ownership·. 
; ·-"' -~-~- t·~: ...... ~~~·-!':.\·-~"":"'·_-~·: .• ~..,~h-'.t::i~~-

PRO'rCOMM:~i.>fCominents:·':"on need for additional protection for the 

el~e-~~~~~fJiTH~~:Vt~:~%t;~· . 
MGmCOMM_i•,~j~~mriien~s· on need for ~agement of the site for the 
element ~:~~~:r.:i·~ :f:..:E~i} ;i:t~;. . 
SOURCE: Best source of information on the element occurrence. 
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07/05/89 PaQe 
NATURAL HERITAGE PROGRAM NATURAL AREAS DATABASE 

-------------------------------------------------~-------------------------
PHOENIX MOUNTAIN 

COUNTYNAME: NCASHE 
QUADNAME: JEFFERSON 
DIRECTIONS: PEAK NORTH OF JEFFERSON AND SOUTH OF NEW RIVER NORTH FORK 

OWNER: JOHN R. TAYLOR AND OTHER PRIVAT~ 
SITEDESC: 
SIX MAJOR FOREST TYPES. ROCKY SUMMIT SUPPORTS WHITE OAK-RHODODENDRON. . RED 0~ 
PROMINENT ON SL~PES. COVE HARDWOODS. BEECH AND ALLUVIAL MIXED HARDWOODS ON LOWE 
SLOPES: CONCE~TRATIONS OF RARE PLANTS ON SUMMIT ROCK OUTCROPS AND SEEPAGE BOGS. 
11 PERIPHERALLY RARE PLANT SPECIES PLUS SEVERAL ENDANGERED SPECIES 
SIZE: ~-o. PRIORITY: B 
RANKCOMM: RARE PLANT SPECIES, REPRESENTATIVE NATURAL COMMUNITIES . 

~--
PROTSTAT: UNPROTECTED '"J'·!.>:-

-~ "-~ 

*" ---------------------------------------------------------------------------
SOUTH FORK NEW ~IVER 

COUNTYNAME: NCASHE NCALLE 
QUADNAME: MANY 
DIRECTIONS: 25.5 MILE SEGMENT OF NATIONAL AND STATE NATURAL AND SCENIC 

RIVER NORTH FROM JEFFERSON TO NC/VA STATE. LINE. 
OWNER: STATE OF NC AND ADJACENT PRIVATE OWNERS 
SITEDESC: 
HEADWATERS OF OLDEST EXISTING RIVER IN NORTH,AMERICA. DEEPLY INCISED MEANDERS 
INDICATE GEOLOGIC UPLIFT. RAPIDS FORMED OVER RESISTENT ROCKS. RIVER CUTS 
SEVERAL FAULTS AND EXPOSES ROCK 1.1 BILLION YEARS OLD. NUMEROUS FISH SPECIES 
FOUND NOWHERE ELSE IN ~C. SCENIC LANDSCAPE OF LOW MOUNTAINS, FARMS, WOODLANDS. 
SIZE: 0 PRIORITY1 A 
RANKCOMM: EXEMPLARY GEOMORPHIC LANDFORMS, RARE ANIMAL SPECIES. 

PROTSTAT: DESIGNATED.STATE AND N~TIONAL SCENIC RIVER. 

OWNERt PRIVATE .. 
SITEDESC: . 
VISIBLE FROM BLUFF MTN. PRELIMINARY OBSERVATIONS OF NUMEROUS RARE PLANTS -
SPREADING AVENS, BUSH HONEYSUCKLE, WRETCHED SEDGE, WINDLEAF CINQUEFOIL, ETC. 

SIZE: 0 PRIORITY: C 
RANKCOMM1 RARE PLANT SPECIES 

PROTSTAT: UNPROTECTED 
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(12/1 '5/90' 
NlltHH CAROL£Nf4 Nf4TURAL HC:RIT,.: 

seient i fie and eommoY• name 
ACCIPITER_COOPEHll 

_<COOPER' S HAWK 
CLEMMYS MUHLENB~RGll 

BOG fURTLc 
COCCYlUS ERYTHROPTHALMUS 

BLACK-BILLED CUCKOO 
CORVUS CORAX 

COMMON RAVeN 
EXOGLOSSUM LAURAE 

TONGUET !ED MINNOW 
PERCINA MACULATA 

BL14CKSIDE DARfER 
PERClNA OXYHHVNCHA 

SHARPNOSE::: DAR"fcR 
PIMEPHALES NOTATUS 

BLUNTNOSE MINNOW 
THRVOMANES BEWICKll 

BE::WICK'S WREN 
VIREO f:ilLVUS 

WARBLING VIREO 
BOLORIA BELLONA 

MEADOW FRITILLARY 
DIXIORIA DACTVLIFERA 

MILLIPED 
ERORA LAETA 

Ef4RLY HAIRSTHEAK 
HESPERIA LEONARDUS : 

LEONARD'S SKIPPER 
SPEYERIA DIANA 

DIANA 
SPEYERlA IDALIA 

RE~AL F~ITILLARV 
STENELMlS GAMMUNI 

RIFFLE:: BEETLE 
CAMPVLIUM STELLATUM 

YELLOW STARRY FEN MOSS 
CAMPYLOPUS ATROVIRENS 

CLIFF CAMPYLOPUS 
CLADONIA PSOROMJCA 

REFERENCE I 21 

BLUFF MOUNTAIN REINDEER LICHEN 
DICHODONTIUM PELLUCIDUM 

A MOSS 
GVMNUDERMA LINEARE 

ROCK GNOME LICHEN 
LEPTOD~~lUM FLEXIFOLIUM 
' ~~RGINED LEPTODONTIUM 
LINDBERifJJTIBRACHYP1"ERA 

LINDBERG'S MAPLE-MOSS 
URTHOTRlCHUM.OBTUSIFOLlUM 

BLUNT BRISTLE-MOSS 
RHYTIDIUM RUGOSUM 

GOLDEN GLADE-MOSS 
SPHAGNUM SUBSECUNDUM VAR SUBSECUNDUM 

ORANGE PEATMOSS 
ACONITUM RECLlNATUM 

TRR!LING WOLFSBANE 

'• 

s~a~e fed state olob 
stat stat rank rank 

E sa G4 

T C2 5~ G4 

52 G~ 

sc s~ 65 

sc 5~ 64 

SC 53 G~ 

5C 51 84 

5C S3 G5 

T Cl SH G~ 

T 52 G5 

SR S2 G5 

5C G? 

SR S1~ G4 

UNK 52? 64 

5C S3 G3 

5R C2 51 G3 

T C2 6163 

SR 51 G5 

5R Sl G3? 

C 51 G1 

5R 52 G4G5 

T 51 61 

5R 51 65 

SR 51 G5 

5R 51 G5 

5R 52 G5 

~ 51 G5T4 

C 52 G2G3 



-- --
J (Ashe) 1', 

(12/15/90 PaQe ' .:: 

~ NORTH C64ROLINA N64TUR64L HERirAGE PROGRAM ELEMENT LIST 

I stAte fed state Q~C•b 

scientific ~nd common name stat stat I"'CII"tk ral"t ... 

ARETHUSA BULBOSA E 51 G4 

I BOG ROSE 
CARD~MlNE ROTUNDIFOLIA SR 5H G4 

MOUNTAIN WATERCAESS 
CAREX BUXBAUMII c &1 G=. 

I BUXBAUM'S SEDGE£ 
CAREX CONOIDEA ·r 51 G4 

CUNE-SHAPEU SEDGE 
CARE X MANHAR1' I I 1..: 51 G2? 

I MANHART' S !:lEDGE 
C.:AREX MISERA ·r 3C 53 G;.) 

WRETCHED SeDGE 
C.:ARE::X WCJODll SR 52 G4Q 

I WUOD•S SEDGE 
CHE::NOPODIUM SIMPLEX SR 51 G4G5 

G I 64NT -SEEU GOOScFOO'I" 
CLADIUM MARISCOIDES SR 51 G~ 

I TWIG-RUSH 
CLEMATIS OCCIDENTALlS SR 51 G5 

ROCK CLEMATIS 
DALIBARDA REPENS E 51 G5 

I ROBIN AUNAWAY 
E~ILOBIUM LEPTOPHYLLUM c 52 G5 

NARROWLEAF WILLOWHERB 
EUPHORBIA PURPUREA 1..: ca 't2 &2 

I GLADE SPURGE 
GENTIANOPSIS CRINITA E 81 G4 

FRINGED GENTIAN 
GEUM RADlATUM c PE 51 G1 

I !::lPREADING AVENS 
GYMNOCARPIUM DRYOPTERIS SRF G5 

OAK FERN 
HELIANTHEMUM BICKNELLII t: 51 G5 

I PLAINS FROSTWEED 
HELIANTHEMUM PROPINQUUM t: 51 G4 

CRE::EPING SUNROSE 
HOUS10NIA PURPUREA VAR MONTANA c PE 51 G5T1 

I MOUNTAIN BLUET 
HU~ERZIA SELAGO SR 52 G~ 

FIR CLUBMOSS 
LIATRIS ASPERA SR &1 G4G5 

I ROUGH GAYFEATHER 
LIATRIS HELLER! ,. L1' 51 G1 

HELLER'S BLAZING STAR 
LILIUM GRAYI 1 C2 sa G2 

I GRAY'S LILY 
L I L 1 uM:~PHI LADELPHI CUM SR 51 G5 

~~i> LILY 
LIPA~!~~~DESELII SR 51 G5 

I ·;:~:UOESEL' S TWAYBLADE 
MEEHANIA CORDATA SR 52 (:;5'? 

M~EHANIA. 

MINUARTlA GROcNLANDICA c 52 G~ 

I GREENLAND SANDWORT 
MUHLENBERGIA GLOMERATA c 51 G~ 

BRIS"rLY MUHLY 

I 
I 
I 

' ' 
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(Asne) 

Oa/15/'30· 
NORTH CAROLINA NATURAL HeRiTAGE PHOGRAM ELeMENT LIST 

state fed 
s~ientifi~ and ~ommon name stat stat 
PANAX ·aUINtiUEFOLIUS SC 3t: 
. ~GINSENI3 

PANAX'TRIFOLlUS SR 
DWAR.,: GINSeNG 

PARNASSl~ GRANDlFOLIA t: 
LAHGE-LEAVcD GRASS-0~-PARNASSUS 

PHLOX SUBULAT~ SR 
MOSS PINK 

PRENANTHES RO~NENSIS SR 3t: 
HOAN RATTLeSNAKEROOI' 

PYROLA ELLIPliCA C 
A SHINLEAI-' 

RH(JDODENDRON PRINOPHYLLUM SR 
eLECTION PINK 

RHYNCHOSPOR~ ALBA C 
WHHE BEAKRUSH 

SAXlFRAGA CAROLlNIANA C ca 
CAROLINA SAXIFRAGE 

SClRPUS CESPITOSUS C 
.DEEAHAIH BULRUSH 

5CUTELLARIA 5AXATILlS C 
RUCK SKULLCAP 

5EDUM R05EA E 
ROSE ROOT 

SENECIO PLATTENSI5 C 
A GAOUND!:3EL 

SOLIDAGO ULIGIN0!:3A SR 
BOG GOLDENROD 

SPIRAEA VIRGINIANA ~ Pl 
VIRGINIA SPIRAEA 

TAXUS CANADENSIS SR 
t.:ANADA YEW 

TOFIELDIA GLUTIN0!:3A C 
STICKY BOG ASPHODEL 

VACCJNIUM MACROCARPON C 
CRANBERRY 

VERONICA AMERICANA SR 
AMERICAN SPEEDWELL 

WOODSIA lLVENSJS SR 
RUSTY WOODSIA 

WOODSJA SCOPULJNA SR 
ALLEGHANY CLIFF FERN 

PaQe :.5 

state Qlc•b 
ral"•k rc!ll"•k 

54 84 

sa (:;5 

52 G2G3 

51 (:;5 

53 G3 

51 G!:i 

51 b5 

52 b~ 

82 G2G~· 

sa G=. 

51 G4 

CS1 G5 
~--
-.~ 

51 G5 .... .. 
·su G4G5 

51 G1 

51 G5 

51 G5 

52 84 

52 G~ 

51 G5 

51 85 
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EXPLANATION OF SPECIES STATUS CODES 

,·:. The attached output from the N.C. Natural Heritage Program 
database is a listing of the elements (rare species, geologic 
features, natural communities, special animal habitats) known to 
occur in your _geographic area of interest. Following is an 
explanation of the four columns of status codes on the righthand 
side of the printout. 

STATE STATUS 
Plants: 

From sutter, R.D., L. Mansberg, and J.H. Moore. 1983. 
Endangered, threatened, and rare plant species of North Carolina: a 
revised list. ASB Bulletin 30:153-163, and updated lists of the Natural 
Heritage and Plant conservation Programs. 

E = Endangered PP = Prtmar1 PraposeQ- C ~ C..•"d •d4te. 
T = Threatened SR = Significantly Rare· 
sc = Special concern 

E,T,and sc species are protected by state law (the Plant Protection and 
Conservation Act, 1979); the other two categories indicate rarity and 
the need for population monitoring, as determined by the Plant conserva
tion and Natural Heritage Programs. 

•·. 
~-

Animals: • 
From Cooper, J.E., s.s. Robinson, and J.B. Funderburg (Eds.). 

1977. Endangered and Threatened Plants and Animals of North carolina. 
N.C. Museum of Natural History, Raleigh, NC. 444 pages + i-xvi, and 
updated lists of the Natural Heritage Program. 

E = Endangered sc = Special Concern 
T = Threatened UNK= Undetermined 
SR = Significantly Rare EX = Extirpated 

FEDERAL STATUS 

From Endangered & Threatened Wildlife and Plants, April 10, 
1987. SO CFR 17.11 & 17.12. Department of Interior. Established 
by the Endangered Species Act of 1973, as amended. 

E = Taxa currently listed as Endangered 
T = Taxa currently listed as Threatened 
PE = Taxa currently proposed for listing as Endangered 
PT = Taxa currently proposed for listing as Threatened 

Taxa under review for possible listing ("candidate species"): 
C1 = Taxa with sufficient information to support listing 

~~~C2 = Taxa without sufficient information to support listing 

~~;f:~~' ·:· 
. ·. ~--~ 

·. 
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GLOBAL RANK (STATE RANK) 

The Nature Conservancy's system of measuring rarity and 
threat status. "Global" refers to worldwide, "State" to 
statewide. 

Gl = 

G2 = 

G3 = 

G4 = 

GS = 

GU = 

GX = 
Q = 

T_ = 

State rank 
the words, 
range. " 

Critically imperiled globally because of extreme rarity 
or otherwise very vulnerable to exinction throughout 
its range. 
Imperiled globally because of rarity or otherwise 
vulnerable to extinction throughout its range. 
Either very rare and local throughout its range, or 
found locally in a restricted area. 
Apparently secure globally, though it may be quite rare 
in parts of its range (especially at the periphery). 
Demonstrably secure globally, though it may be quite 
rare in parts of its range (especially at the periphery). 
Possibly in peril but status uncertain; need more 
information. 
Believed to be extinct throughout range. 
a suffix attached to the Global Rank indicating questionable 
taxonomic status. 
an additional status for the subspecies or variety; the 
G rank then refers only to the species as a whole. 

codes follow the same definitions, except substitute 
"in the state," for "globally" or "throughout its 
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REFERENCE I 22 

COVERAGE . ----------------

I STATE 

..:: . ~ ....... . 
·f .:~:Sf'J\_::·"'. . .• 

COUNTY··. 'STATE:. NAME ~·· COUNTY NAME 

I 
I 

37 
37 

9 
193 

:·~.;~~z~~< .. . ·. 
Nor.tht;·~caro 1 ina 
North" Carol in·a 

CENTER POINT AT STATE 
COUNTY 

Ashe Co 
Wilkes Co 

37 North Carolina 
9 Ashe Co 

~Press RETURN key to continue •.. 

I REGION OF THE COUNTRY 
======================== 

lzipcode found: 28693 at a distance of 2.5 Km 

STATE .CITY NAME FIPSCODE LATITUDE LONGITUDE 


