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BLACK & VEATCH Waste Science, Inc. 
120 1 Pacific Avenue, Suite 1100, Tacom 

U.S. Environmental Protection Agency 
Town Creek Regional Wastewater Treatment Plant 
Work Assignment 12 

Mr. N arindar Kumar 

Chief, Site Assessment Section 

U.S. Environmental Protection Agency 

345 Courtland Street, NE 

Atlanta, Georgia 30365 

pt:: ( " f), 

JAN 31 1995 

Subject: Site Inspection Prioritization 

_-.- c_ 
/c.: {\.; 

Town Creek Regional Wastewater 

Treatment Plant 

Dear Mr. Kumar: 

Rowan County, North Carolina 

EPA ID NCD980843528 

BLACK & VEATCH Waste Science, Inc. has been tasked by the U.S. Environmental 

Protection Agency (EPA) to conduct a Site Inspection Prioritization at the Town 

Creek Regional Wastewater Treatment Plant site (the site) in Spencer, Rowan 

County, North Carolina. In accordance with the Town Creek Regional Wastewater 

Treatment Plant 's scope of work, a preliminary Hazard Ranking System (HRS) score 

was prepared to determine the need for future activities at the site. 

The Town Creek Regional Wastewater Treatment Plant is an active facility that 

serves the city of Salisbury and surrounding areas (Ref. 2, p. 1). Former wastewater 

treatment plant employees reported that solvents and miscellaneous waste liquids 

from the Proctor Chemical Company were buried at various locations surrounding 

-------·-----~- --~ 
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the facility from the late 1960s to early 1970s (Ref. 2, p. 1, Appendix E). Former 
employe~s reported that liquid substances were poured directly into trenches or were 
buried in drums (Ref. 2, p. 2). According to witnesses, trenches were 6 to 8 feet 
deep and were covered with soil (Ref. 2, p. 3). Chemicals assumed to have been 
buried at the site based on Proctor Chemical Companies typical waste streams 
include acetone, 1,2-dichloroethane, methyl ethyl ketone, methyl isobutyl ketone, 
toluene, and xylene (Ref. 2, p. 3). 

Three burial areas were identified at the facility (Ref. 2, p. 3). In October 1984, the 
North Carolina Department of Human Resources, Division of Health Services 
performed a Site Inspection at the Town Creek Wastewater Treatment Plant site 
(Ref. 2). One upgradient groundwater sample, one downgradient surface water and 
sediment sample, and one soil sample were collected and analyzed for organic and 
inorganic contaminants (Ref. 2, pp. 3, 4). No contamination was detected on site 
(Ref. 2, App. B). 

A preliminary HRS score for the Town Creek Wastewater Treatment Plant site was 
calculated using Site Inspection Worksheets. Pathways evaluated include 
groundwater migration, surface water migration, and air migration. The soil exposure 
pathway was not evaluated because observed surficial contamination has not been 
detected in soil at the facility (Ref. 2, App. B). Assumptions used to score the site 
are outlined in the Site Inspection Worksheets. The site was evaluated as a single 
source contaminated soil area. The combined burial areas in which the solvent was 
disposed was reported to be no larger than 2 acres (Ref. 2, App. E). Therefore, a 
Hazardous Waste Quantity value of 10 was used. 

The site lies within the Piedmont physiographic province (Ref. 2, p. 3). The land 
surface in the Piedmont is underlain by clay-rich, unconsolidated material derived 
from in situ weathering of the underlying bedrock known as saprolite (Ref 11, p. 
252). The area is underlain by fractured igneous and metamorphic rocks which, 
along with the residual soil, form an interconnected aquifer (Ref. 10, p. 1). The 
amount of water contained in the rocks decreases with depth, due to decreased 
weathering and fracturing (Ref. 10, p. 1). Most wells drilled in the Salisbury area are 
not drilled deeper than 250 to 300 feet below land surface (bls) (Ref. 10, p. 1). 
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Outside the Salisbury, Spenser and East Spenser city limits, private wells tapping the 
bedrock aquifer are used for potable water supply (Refs. 1; 6). At the site area, the 
bedrock aquifer lies approximately 10 feet bls and in some areas may crop out along 
rivers and streams (Ref. 2, App. E; Ref. 9). A layer of low-permeability clay overlies 
the bedrock aquifer (Ref. 9). The bedrock is composed of an igneous or 
metamorphic bedrock that is often weathered at its surface (Ref. 2, p. 3). The 
Likelihood of Release score for the groundwater pathway was based on a potential 
to release to the bedrock aquifer. The groundwater migration pathway was based on 
the nearest well within 0.25 mile of the site, and an assumed total target population 
of 4,354 people consuming drinking water from the bedrock aquifer within 4 miles 

of the site. The total score for the groundwater pathway was 1.51. 

Surface water at the site migrates approximately 0.1 mile to an unnamed stream, then 

travels approximately 0.2 miles to Town Creek. From Town Creek, surface water 
flows approximately 1.5 miles southeast to High Rock Lake, then another 1/3 mile 
to Crane Creek. Crane Creek, approximately 4-miles long, empties into the Yadkin 
River. Surface water flows southeast in the Yadkin River throughout the remainder 
of the 15-mile target distance. The surface water migration pathway Likelihood of 
·Release score of 470 was based on a calculated potential to release from 
overland/flood migration. The potential to release was calculated using conservative 
assumptions for drainage area and flood frequency. Surface water in this area is the 
source of drinking water for municipal water supply (Ref. 6). The city of Salisbury 
and surrounding communities obtain water from a surface water intake along the 
Yadkin River upstream of the surface water migration pathway (Ref. 1; 6). The 
closest downstream intake is at the High Point Lake Dam in the Yadkin River, which 
serves the city of Denton (Refs. 12; 13). This intake is located approximately 11 
miles downstream of the Town Creek WWTP. The Denton municipal water system 
supplies water to 9,000 connections, or approximately 23,000 people (Ref. 14). 

The human food chain portion of the surface water migration pathway was based on 

data indicating that High Rock Lake and the Yadkin River are fished both for sport 
and commercially (Ref. 16). High Rock Lake and the Yadkin River are fished 

commercially for catfish (Ref. 16). No actual contamination was observed, and the 
target score represents a potential for contamination. The human food chain portion 

of the surface water migration pathway scored the highest of the three surface water 
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pathways portions because of a high target score for potential contamination of 

fisheries downstream of the site. There are no federally-listed or state-listed 

endangered or threatened aquatic species in any downstream surface water bodies 
within the target limit distance of the site (Ref. 17, 18). The total score for the 
surface water pathway was 0.94. 

The soil exposure HRS score was not evaluated. No soil contamination was observed 
during the site investigation (Ref. 2, p. 4). 

The air migration pathway score was based on an assumed potential to release score 
of 500. The targets category for air was dominated by the nearest individual score 
within 0.25 mile of the site and the potential target population of approximately 
20,600 people living within a 4-mile radius of the site (Refs; 1; 5). No known rare 

species, high quality natural communities, or significant natural areas occur at the site 

or within a 0.25-mile radius of the site (Ref. 19). However, several rare species, high 
quality natural communities, and significant natural areas occur within a 4-mile radius 
of the site (Ref 19). A federally listed endangered or threatened specie of plants, the 

schweinitz's sunflower (helianthus schweinitzii), is known to occur in both Rowan and 

Davidson Counties (Ref. 19). The 4-mile radius encompasses both counties (Ref. 1); 
therefore it was assumed federally listed endangered or threatened species occur 
within 0.25 miles to 4 miles of the site when evaluating potential contamination 
sensitive environments. Wetland areas are found both east and north of the site 
(Ref. 1). North of the site, wetlands surround the Yadkin River. East of the site, 
a small wetland area is found near High Rock Lake. These wetland areas were also 
used when the site was scored for potential contamination of sensitive environments. 

The score for the air migration pathway was 1.22. 

HRS SCORING SUMMARY 

sgw = 1.51 

ssw = 0.94 

ssoil = 0.0 

Sair = 1.22 

OVERALL SCORE= 1.08 
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Due to the low overall score, no further action is recommended for the Town Creek 
Regional Wastewater Treatment Plant. Attached are all references used during this 
evaluation. If you have any questions or comments, please contact me at (206) 383-
1436 or Victor Blix at ( 404) 643-2320. 

sm 
Enclosure 

Very truly yours, 

BLACK & VEATCH Waste Science, Inc. 

/ 

/~~ '/77~ 

Susan M. Martin 

Project Engineer 
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Site Inspacti~n Report 

NC D980843528 
.. 

Town :reek Region~l W~ste-Water Treatment Pl~nt 

fleiUgtown Ro~1 
Salisbury, North ~arolina 

November 7, 1984 

D. ~~rk Durway, qeologist 

North Carolina Department of Human Resources 
Division of Health Services 

Solid and Hazardous Waste Management Branch 
R:RA 3012 Program 

Reference 2 
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Su~mary 

It has be~n reporte~ by various former employees of the City of 
Salisbury that ~uring the late 1960s, solvents an~ miscellaneous *aste liq~iis 
from Proctor Chemical Company, Salisbury, ~.c., were buriel at various 
locations surroun3ing the !own Creek Waste Water Treatment _Plant. It is 
unclear lS to whether Pro~tor h~d aut~ority to ~ispose of waste ~t these 
locations, which are on city property: an~ a point of interest is that Proctor 
nevar notifi~d its actions under CERCLA or R:RA. 

To date, three ourial sites have bean indicated, none of which have 
been confirmed due to our lack of the sop~isticate~ equipment necessary for an 
in-i~pth subsurface investigation. !he Lab Analysis appendix in this report 

. indicates that while several of these locations have been sample3, 
contaminated material has yet to be found. 

It is recommende~ that the Town Creek Wlste Water Treatment Plant ~e 
further investigated. 

Location 

Town Creek Regional Waste Water Treatment Plant is located at the 
following address: 

Heiligtown Roa~ 
3alisbury, Rowan County, NC 28144 

Compass coor~inates are: 

35° 41 1 00" ~ latitu~e 
80° 24 1 40" w longitude 

(See Appan~ix A, Maps) 

Site Layout 

The aerial photo and U33S qua~ provide ample insight as to site layout 
an~ setting (Appendix A, Maps) • 

Site History 

The City of Salisbury operates Town Creek Waste Water Treatment Plant, 
and uses the public property surrounding the facility to tandfarm sludge. 
During the late 1960s, Proctor Chemical Company of Salisbury allega~ly use~ 
the lan~far~ing area north of the Waste Water Treatment Plant facility to 
~ispose of solvents, and possibly other chemical wastes which they generated. 
Proctor Chemical Company never notifie~ under CERCLA or RCRA that the Town 
Creek W~TP or surrounding area had been used by them to dispose·of hazardous 
wastes. Proctor was liquidated in January 1983, and taken over by ~ational 
Starch and Chemical Company • 

-1-
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The infor~~tion gathare3 concerning~~pecific incidents of burial at 
the WWTP facility an:i a:ljace~t dty prop~rty is that three sites are thought 
to have been used (Appendix A, Maps). At a~~h site trenches ware :lug: soma 
anonymous sources claim that drums ~ere placed in these trenches an:i buried, 
while others indi~ate that liquids were poured 1irectly into them. !t appears 
that plant growth is partially inhibited at the northeaster~-most all~ga:l 
sita. 

Su~nary Trip Report 

On O~tober 9, 1984, our site inspection team met City of Salisbury 
.officials at the r6w~ Creek W~P. We found little, if any, physical evidence 

that chemicals ha:i baen buried at the three alleged sites: an:l samples taken 
the following day from the upgradiant ~onitorinhg well, an:i at a nearby cree~ 
downgradient from an alleged site, revealed no ~ontamination. 

!t is concluded from the site visit that a more in-depth subsurface 
investigation, using more sophisticated equipment than was available t~ us, 
will be required in or:iar to d~cument the sites at Town Cree~, and to 
determine what further action must be taken 

The N.C. Solid and Hazardous Waste ~anagement Branch site inspection 
team ~onsiste:i.of the following: 

Bill Mayer, Environmental Engineer 
3~ry Babb, Geolo;ist 
Mark Durway, Geologist 

Representing the City of Salisbury on site were: 

Kelly Patton, Superintendent of Water and Waste Water 
Treatment Plants 

Sabrina Eury, Assistant and Operator rrainee 

Environmental Settin, 

The topographic components at the rown Creek facility consist of the 
fotlowin;: gently to moderately sloping country-side (overall average slope 
approximately. 5° in a SSE direction, with a maximum of 13° and minimum 
approaching nil); a pon:i near the WWTP; and Town Creek and its faw small 
tributaries. 

Of particular. interest to our party was the control topography might 
have on groundwater at the northeastern-most site; there, the alleged site 
lies steeply upgradient from a nearby creek (see Maps, USGS quad) • Chemical 
analysis of water and sediment samples taken downstream, however, revealed no 
contamination (Appendix B, Lab Analysis, Field Samples No. 1585-and 1586). 

Soil types vary from red clay to the more permeable, lithic- and 
organic-rich varieties which reflect th~ continuous weathering of local parent 

-2-
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have been drille3 ~ith ~ater tables at appro~imately 16.0' and 9.5', 
respectively (AppendiK c, Wall Data). Drilled drinking water ~ells in the NC 
Piedmont, however, tend to range between 100' and 300' deep in order to assure 
:onstant supply and ~uality. 

Rowan County receives an average rainfall of approximately 45"/yr., 
the seasonal fluctuation of which has a direct effect on the seasonal 
fluctuation of the ~ater table. 

The nearest residents to the Town Creek fa:ility live approximately 
0.3 miles north of, and upgradient from, the WWTP. ~here are in excess of 500 
residents within a one-mile radius of the site. 

Water supply for residents living near the WWTP is predominantly from 
private wells: however, persons «ithin the city limits (Appendix A, map of 
city) are :onne:ted to a public supply. 

Waste Tyoes and Q~antities 

Lack of information regarding waste types, quantities, and disposal 
points has not facilitated our effort to properly evaluate the hazardous waste 
sites at Town Creek. Presently, three alleged sites and their approximate 
locations are known: however, confirmation that these are actual disposal 
sites will require future investigation using more sophisticated dete:tion 
equipment than we have ac:ess to. 

Disposal at the sites is said to have been in tr~nches, 6' to 8' 
deep. Liquid substances were poured directly into these trenches or buried in 
1r~~s, according to witnesses: the trenches were then coverad with dirt. 

Proctor Chemical Company (now National Starch and Chemical Co.) 
generated, transported, and disposed of the chemicals at Town Creek. Based on 
their typical waste streams, chemicals assumed to have been buried are: 

Lab::>rat::>ry Data 

Xylane 
Toluene 
Methyl ethyl ~etone 
Methyl isobUtyl ketone 
Acetone 
1,2 - dichloroethane 

Samples Here taken at three locations, duri~; our gite inspection, an1 
analyze3 f::>r organi:s and inorganics at the N.:. Division of Health Servic~3 

-3-



I 
I 
I 
I 
I 
I 
1-, 
I 
I 
I 
I 
I 
I 
I 
1 .. :.:: .. 

I 
I 

Labor~tory in R~lei;h, N: (Appan1ix B, Lab Analysis). 

Groundw~ter 

.Stream 
Stream se:Hment 

Location 

Upgra~ient monitoring well 
Near northeastern-most site 
Near northeastern-most site 

Thay were as follows: 

L~b Results 

No contamination 
No" contamination 
No contamination 

A fourth sample ~as mail~1 to us by Kelly P~tton, Superintendent of 
Water an1 WdrPs, City of Salisbury. The sample cama from a trench ~hich :ity 
of Salisbury officials axcavate3 over an allege~ site within the "R~g Field" 
on Octobar 19, 1984. (~his site is locateJ in the southeastern-most corner of 
the "Rag Field". See Maps). ·r!le sample lool<e~ like green soil; it ha:l no 
a:lor; an:l inorganic an~ organic chemical analysis at the State lab sho~e~ no 
contaminants (Appen1ix B). Perhaps the sampla represented sludge from a past 
landfarming operation. 

More samples need to be taken as soon as site locations are more 
clearly .3efine:i. 
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N. C. DEPARTMENT OF HUMAN RESOURCES 
DIVISION OF HEALTH SERVICES 

. STATE_LABORA!QRY OF PUBLIC HEAL~ 
P. 0. BOX 28047 ·- 306· N. WILMINGTON ST., RALEIGH 27611 

Site Number __ 8=..;a:~~~~· ~---=C;..;Ox.;:.O...:.·~a~a....L..l..\ ..1>oQ,Q2..>-==...J?(~-----F.ield Sample Number~_._\ ~k~D-9....~.._ ___ _ 
Nome of Site;._..:.\ ..:.O:::.;'-'=.;-'n:.J,...__;~=....:Y>=.:~t:.· _..:.Wc:..:l-..)=-~.l..' ~--------:5 i te toea tion"-::S.::..:.:o...:;::.:.\ ..:.;\<-:::.k.lJ.::::-r~~-----
Coilccted 13y~ee=~;;..~=-------IDD ·\'i- Oat~ Collected \b.f\o (B-+ ~hme 2 ··~D 
Type of Sample: 

Environmental 
~ Ground~a tel: 

Surfoce Water 
:.--Soil · ... · 

jl 

Qther 

Extrac.tables 
Parameter Results m~ 

Arsenic 
Barium 
Codmium 
Chromium 
Lead 

Concentrate 
Solid 

-Liquid 
-Sludge 
~Other 

.· 
W~LL 

.·.~ INORGANIC CHEMISTRY 
Total 

Arsenic 
LBarium 

· .L. Cadmium 
/chromium 

_L'Lead· 
LMercury 
7selenium 
LSilver 
.£. Sb 

Results mg/1 
<.0.()/ 
<o, I 

L lJ.<!' .... 
=<. ,9. ,., I 
< ..o.d3 

g.<X)C)1:...-
..::.o.cos
<.o~os 
<o.CIS" 

ORGANIC CHEMISTRY 
Parameter Results T:l~/1 Parameter Re~ults m~/ 

Endrin _Toxaphene ._:. - Lindane 2,4-D ., 

- - _2,4,5-TP(Silvex) Methoxychlor - 7. ·!··--~ •. ~: . . .. - - .•. 
- -

Comments 
\'--\, 

Parameter 
_LChloride 
2conduct:ivi ty 
Zcopper 
LFluoride 
?Iron 
./Manganese 

7Nitrate 
ZpH 
/sulfates 
LTI?S 
:?'Zinc 
~oc 

Parameter 
PCB's ··-.. -· Petroleum 
EDB - TOX --

R ~ .,, 1 t- c:: .,.,. I 1 
~. 

MICROBIOLOGY RADIOCHEMISTRY 
Parameter Parameter . Results PCDl 

(MF) Coliform Colonies /lOOmls ·. _Gro:;s Alpha - (MPN) Coliform Colo~ies/lOOmls Gross Beta - ' . -- . . . - ! -- , .. 
. - ·-E.~-:~: . . . ,:· -.;, 

On te Received;.._ __ ·_· .. _~_ .. _i -----------'Da t:e~ Reported._---:/:...u_,._ ....... :>.(..'?-'(---~~-.!-J:...··-,._.,A;/:..· -----

U~tte I.::xtracted Date Analyzed 
·~----------------------------

Rcpor ted r.y Lab Number _____ .. ,:_4~4_._4_.__.4_Q~C.._T..L-.L.I.._2 ....~..8L.:l4:__ 

OHS Jl91 (Revised 2/84) 
Solid and Hazardous Waste 
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;- N. C. c... L"U:-:.1 . .1. u:r nu'"""-' r-.:.~vut\I...C.~ 

.DIVISION OF REALTH SERVICES 
· STATE LABO~~TORY OF PUBLIC HEALTH 

·· .::P • 0 •. EOX 2804 7. - 306· N. WILMINGTON ST. , RALEIGH 2 7 611 " 
~~. .. ;~; ; . i ~ ~ ~ \& .! ~ ~~:. t Pi!' . :· z --~ ~ 

.---l:&~O~-~O~O-=<D~6~a...L..l.\....:::O~o:::..c.Z.:.....o:::Xl..-_____ Field Sample Number-:--_\.:.J~;;;:.-.J..BL~~----\ .e Number ~ 

N<ime of Site \own c:..r=<.&( Y>-h.!..)\Q Site Location ~o.\;0-,...,_, . ...., 
s 

Collected By~c'do ID/J_....;\....:2-=------..:Date Collected\of\DIBA- Time 2..·.eo~'" 
t. I 

Type of Sample: 

Environmental 
.,4_Ground\o1ater 
__ Surface Water 
_Soil 

Other 

Extractables 

"• • •o"'l ! .... 

Concentrate 
Solid 

· Liquid 
Sludge 

. Other 

INORGANIC CHEMISTRY 
Total 

Parrunerer Result:s m~/1 Parameter Results mg/1 
Arsenic Arsenic - -Barium Barium - -Cadmium Cadmium - ·-Chromium Chromium - -Lead Lead - -_Mercury Mercury 
Selenium ~Selenium 

Comments 
=ru. 

Parameter 
Chloride -_ Conductivity 

_Copper 
Fluoride - Iron -_Manganese 
Nitrate -

Results mg,/1 

. 

1 ····. . . 
= Silver £'QTf:.'-'r:.J't'_£~ ---: Silver pH -- . ......'-. Sulfates - -fi:; ~·~ TDS 

I 
I 
I 
I 
I 
I 
I 
1:::.:: 

I 
I 

- - -
t:. ~- . n 6 ,.,.., • ::; Zinc - - -~~ ~VI .""~ .WVT!;: TOC - - -_\~ . ~"'1 .. - - -
''-"~ .. .. .~~~ .. 
~A.m~ . - . ORGANIC CHEMISTRY 

Endrin Toxaphene _. PCB's · 
Lindane =-~-_:-:--· -.~- 1 = 2,4-D . - .. ::.._ Pet~oleum 
Methoxychlor . -:-. · ·: 2,4,5-TP(SJ.lvex) /: EDB ----- ./ ~:-'1:~~ #6 v~e~C /t?7-rox · · .. ·· ·· ... · :_de t~c .Pi/4L_Ic~ M ~ __ 6ZY,. 

MICROBIOLOGY RADIOCHEMISTRY 
Parameter Parameter 

(MF) Coliform ·Colonies I lOOmls ·, Gross Alpha - (MPN) Coliform Colonies/lOOmls --·:·- · · Gross Beta - • - e •"' .:.• •• • •: ••-' -
- -
- -

. - ........ .. . 

DHS 3191 (Revised 2/84) 
Solid and Hazardous Waste 

Results PCi/1 
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N. C. DE? A.. .l.:l.l:..i.i_.L vr .. .., •. ""'"'' ........ vu ... _ 

DIVISION OF HEALTH SERVICES 
STATE LABORATORY OF PUBLIC HEALTH 

P. 0. BOX 28047 ~ 306· N. WILMINGTON ST., RALEIGH 27611 

1· -~ic:e Nu~ber Bo - oaDaa 1 ~-~.2- i Fie{~ s~~l~···N~ber_l=-:5::.::..._,l-CS~C:..=··. ____ _ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.. 

I 
I 

Nam~ of Site \o'-'"'""' ~9=\... ~~ ;>~ \? Site Location 5ch\ ~ .s~\..o...X''J 
Collected 13y \Sa..\,\, IDD \2- Date Collected \t:>J tc/6~ Time 

---~-----------~ - I 
Type of Sample: 

Environmental 
.Groundwater 
Surface Water 

.x_Soil 
Other 

Extractables 

Concentrate 
Solid 

-Liquid 
Sludge 

. Other 

INORGANIC CHEMISTRY 
Total 

Parameter Results m~/1 Parameter Results mg/1 Parameter 
Arsenic Arsenic - -Barium Barium - -Cadmium Cadmium . - ·-Chromium 

.. Chromium - -Lead Lead - -. _Mercury - Mercury 

_-set:e:~·"':"' Selenium -
Silve ·.~------ "'!_ "- Silver 

-·. ~~ ~;\ -
- l_ts ~j -

--~ 24 10.'·' . . ..... ..... .. -- ~ di} = ~~ ·*<!; -
-~v-s ,,,,_ ,\':>.""/. .. 

--· ""'-~~ 

Parameter Results /1 Parameter 
Endrin 
Lindane 
Methoxychlor. _____ _ 

MICROBIOLOGY 

Toxaphene 
2,4-D = 2,4,5-TP(Silvex) __ _ 

Chloride -_ Conductivity 
_Copper 

Fluoride - Iron -_ Mangane~e 

Nitrate -_pH 
Sulfates - TDS - zinc - TOC 

. -

Parameter 
. PCB's · 

RADIOCHEMISTRY 

Results m2:/l 

. 

Parameter··. Parameter Results PCi/1 
(MF) Coliform Colonies/lOOmis·. - (MPN) Coliform Colo~ie~/19Qm1s ---

! .. - . ... 

Date Received /·~4/~p. 
llntc Extracted . ·.. . · . 

Reported ny !jib lf./1.(!;{ 

DHS 3191 (Revised 2/84) 
Solid and Haz:1r.dous Waste 

_Gross Alpha 
Gross Beta --

-

Date Reported J o/tf /f~ 
-----~,r-~~---------

Date Analyzed~--------------------
40 r:-cr':> Lab Number ________ ~--~·~2~'~l~!2L~~-------------
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DIVISION OF HEALTd SERVICES 
STATE LABORATORY OF PUBLIC HEALTH 

P. 0. BOX 28047- 306 N. WILMINGTON ST., RALEIGH 27611 

::, ... c.e Number_--=S~O:::_· -.0~0:::....:0:::::. :::...O~::::,.C)....!...l[...:0~0~2.E:::::::....t..:.X=-------Field Sample Number _ _...\ -=5:::......~o8...:.._:.5""-----
Name of Site I ov=>'C y'f e.( \..0wiP Site Location 5o-.\~~~ ...... <'-

Co 11 c c ted l3 y---'-'~"e.:::..:\,:....· \.::1-0.--____ ._ID fJ \ 2-

Type of Sample: 
Date Collected\ o/to /a4- Time \ '•3D ~""

' I 

Environmental 
Groundwater 

~Surface Water 
Soil 
Other 

Extractables 

Concentrate 
Solid 

· __ Liquid 
__ Sludge 

Other 

Comments 
$:lrr C:!Cl,.'A ' -:, C...._,.•_-.n \ • 

INORGANIC CHEMISTRY 
Total 

Parameter Results m~/1 Parameter Results mg/1 Parameter Results m2/1 
Arsenic - Barium - Cadmium - Chromium - Lead ., 

=Mereu~..,. 
Selenium - c;;;_\ 

- Si~~ -1::\ 
= (~ "A~ -·. r· - "'.,~- . - :- Q!"i\ :..'!: -=~4 k .~ 

~:::... ,, ,._.. L.c.J ... - ~ ~ - ·~~-:-= -
... . .-

Parameter Results til /1 
Endrin 
Lindane 

=Methoxychlor. ____ _ 

MICROBIOLOGY 
Parameter 

-
-
·-
-
-
-
-
-
-
-
-
-
-

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 

.. 

Toxaphene 
2,4-D 

- 2,4,5-TP(Silvex) 

~~~JfJT%/$r_a?_l?. 

Parameter 

Chloride -_ Conductivity 
_Copper 

Fluoride - Iron -_Manganese 
Nitrate -_pH 
Sulfates - TDS - Zinc - TOC - . -

Parameter 
PCB 1 s · 

RADIOCHEMISTRY 
Results 

(MF) Coliform Colonies/lOOmls·. _Gross Alpha - (MPN) Coliform Colo~ies/lOOmls -
-
-

DHS 3191 (Revis'ed 2/84) 
Solid nnd Hazardous Waste 

Gross Beta -
-
-

Date. Reported 1 o/1? /Pc 
Date Analyzed('/rz/lJ:f6~)11uJ 
Lab Number 4Q.rj66•/ 

. 

PCi/1 
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N .. C. DEPAR~.ENT OF HUMAN RESOURCES 
DIVISION OF HEALTH SERVICES 

STATE LABORATORY OF PUBLIC HEALTH 
P. 0. BOX 28047- 306· N. WILMINGTON ST., RALEIGH 27611 

Site Number So- OOODO i 9 Q 2- z( Field Sample Number-:--..._\ -=l:.=-.~.\ ....:.0.....:__ ___ _ 

Site Location Sa-..\ \:,bv....c"'"" Name of Site To~"' C..,t-y~ W ~-rQ 

Co 11 cc ted By-:B....::.:::<M::::.~~-----IDU \ 2 

Type of Sample: 

. J 
Date Collected\ t:./ \C. I au. Time \: 3Q (>r... .... 

Environmental 
· Ground\ol'a ter 

~Surface Water 
Soil 
Other 

Extractables 

Concentrate 
Solid 

-Liquid 
--Sludge 
-.-Other 

Comments 
s~ eo."""= ~ Q._~~ \e.. 

INORGANIC CHEMISTRY 
Total 

Par<tmeter Results m~/1 Parameter Results mg/1 Parameter 

- Arsenic L. Arsenic -~o.,·: l L Chloride 
Barium ./"'8 a r i um <c .. I L Conductivity: - :L Cadmium Cadmium -<. &J. .::' cP !> _LCopper - Chromium ./ Chromium -<...:?.~/ __,L Fluoride - Lead : .JLLead <"·~3 _Lit:on - Mercury • . ..J.L Mercury <o -<X".O "Z- _01angane?e 

..... selen'iu. ~seVE~ . L Selenium -~o.~~ __L'Nitrate· 
Silve . ~- · --.A" . V"""Silver --< o. (.) .:.J 9sH - -~:;- ~' ':.:L 'Sb <c,c c::; _Sulfates - ucs ,..1'\A 'a LTI?S --

110P tiN' l ~--· ~- · LZinc - ·- -
\~ -~1 - LTOC - '\.?b.., .. .~""i"'_/ - ~WA~"Y - -

ORGANIC CHEMISTRY 
Parili!leter Results c.~/1 .Parameter R~c:ul~~ m~/ Parameter 

Endrin _Toxaphene PCB's - -Lindane 2,4-D Petroleum - - 2, 4, 5-TP (Silvex) -Methoxychlor EDB - - - TOX - - -
- - -. . 

MICROBIOLOGY RADIOCHEMISTRY 

Results m~/1 
1 /8 0 ""< ,.~,..t. 

<6.o_s-
<0. (U 

o. 15 
C2.otJ? 

t.· I 
7:C? 
~ 

/3y-

~~:l-: 

~t>c:111 t'e ..,,.f1 -

Parameter Parameter Results · PCi/1 
(MF) Coliform Colonies/lOOmls· _Gross Alpha - (MPN) Coliform Colonies/lOOmls Gross Beta - - . - -

- -

D<tte Received·------------------------~Date Reported __ ~/~0--·---~~~----~~\/ __________ __ 
Date Extracted Date Analyzed 

~---------------------------
. Rep or ted ny ____________ _.,;Lab Number ___ -. ..... &:%11. 4~4!r15=>r-+-~Qtt-,C+T+I"'-2 -A8 ..... 4 --

DHS 3191 (Revised 2/84) 
Solid and Hazardous Waste 



2/'f-<;5 N. C. DEPARTMENT OF HUMA..~ RESOURCES 
I DIVISION OF ·HEALTH SERVICES.. . 

STATE LABORATORY OF PUBLIC HEALTH 
,.,_ ,t:Vto BOX 28047 - 306 N. WILMINGTON ST., .RALEIGH 27611 

~~~ ~~umber. ___________________ Field Sample Number ./- :::;~:t -
tme of Site Tou-~..v CRE~Jt... 

luccted By k21"-. P.~.roJV 
w w I ,CJ Site Location SA":.EH'< r. l?ow.lfAI Ca.,,. 1'1 c 

c~~ •J. s-.lr'66u;J' 7 -

d' 
IDII._vrP ~tst....t.,. J:Pate Collected 10 -(9- i'f Time PAt 

tpe of Sample: 

I Environmental 
Groundwater 
Surfclce Water 

I "><::S' 0 il 
Other 

I Extractables 

· Concentrate 
Solid 

·_Liquid 
_Sludge 

Other 

I -r liP=" 

INORG&~IC CHEMISTRY 
Total 

Comments 
4~g..,{ 

Parameter Results m~_/1 Parameter Results mg/1 Parameter 

I 
I 
I 
I 
I 
I 

Arsenic - Barium - Cadmium - Chromium - Lead -_Mercury 
Selenium - Silver -

-
-
-
-

Parameter Results r:J.<;,/1 
Endrin 
Lindane -
Methoxychl~~~---

,. 'X 1? ~"" t ,.)"----~ 
/ T~ L v E AI e \, ·---lid...::-~/:;.._ 
"'7'" - ~ -

~ MICROBIOLOGY 

Arsenic - Barium - Cadmium - Chromium - Lead -
- Mercury 

Selenium - Silver -

c=aRGANIC):HEMISTRY 

Chloride 
_ Conductivity 
_Copper 

Fluoride 
Iron 

_Manganese 
Nitrate -_pH 
Sulfates - TDS 
Zinc - TOC 

·Parameter RE><=11 1 r c: mt:1 I Parameter 
_Toxaphene PCB's 
_ 2,4-D 

2,4,5-TP(Silve~x~)~----
., ,AtETII-4&1~ "') 

,:::,_ 1-!;rJt/1 ffi.lrl /(fr.JJJ~ ( .'l 
I .1 .!k4! ....... ~-~ . ~- -

RADIOCHEMISTRY 

-

Results m~<:/1 

I 
I Parameter . Parameter Results PCi 1 

I 
(MF) Coliform Colonies/lOOmls·. 
(MPN) Coliform Colonies/lOOmls 

_Gross Alpha 
Gross ])eta 

• ... Dnte Received tni:J!if1'f<~ 
I''~·/.. e Extracted · 

Date Reported ___ ____.:l::...z.;,':r-/.~/+/-P___.S(t..-.... ___ _ 

I 
~<ported ny ~ !?· /I.L·J{.,...._R· __ 

I 
DHS 3191 (Revised 2/84) 
Solid and Hazardous Waste 

Date Analyzed.~-~~~~~~---------------- .eoor· n ., 
--t OvU. t 

Lab Number 
-----------------------------------------

-· 
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onvironmonuat 
bushing ino. 

Mr. Kelly ?attcn 
City of Salisbury 
PO Box 479 
Salisbury, NC 281~-

COLLECTION ~TE Red. 12/21/83 
----~:::::::-::..:..::=-

GC 1 3. 
GC 2 · 4. 

PARAMETERS .•. . .. . .. . 

Results in MG/L unless 
o ther.d.se noted 

SolW' Mn4u- f'10Ql'-ff!r *De.c...t<1i 
~/VOTE. ~ GC- '2. AulJ TC- I AM".r 

N 0 I.,..OJJlitll.. I JJ t..t.le 

fB' 
2. 

'EP-
3. 

'fie 
4. 

l. __ ..:_ __ .. ~~~~~~:..:.::._::..;.~~~~r---;r=tt--r-t 
-~.-.. 

1·· ..... ·- ·-·~· . . ·· --- ......... _____ t'"---~-=~..:.;..;..:.:....:.:..:..~-=--~---t--_.;.-t---+----;----r~ 

I 
I 

I 

SOURCE:. TESTING 1 ........ --- -·· .......... -..... . -'MBIENT -'IR ...... ,.. ,.. J' WATER 1 W,A.STEW-'TER 1 HAZ,A.ROOUS 
ru,.oe.--T~ •.,. :.,..,,._ .,..,0!'-IE 70.4 -~ 
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PARAMETERS 
Results in HG/L unless 
other.dse noted 

Nitrate 
Nitrite 

GLA.. 
1. 

1.57 
<0.01 

< 5 
_( 5 
< 10 

.< 10 
< 10 

< 

GD 
2. 

17.2 
0.01 

< 5 
(_ 5~ 

< 10 
< 10 

34 

3. 

15.4 
< 0.01 

LO.L.44 

TD 
4. 

5.35 
0.25 

·~~ J.J. ~ ~nk.t.~'-'=> 

< 5 
13 2 
17 

< 10 
·-59 

I< 5 
I< _5_ 

I< 10 
< 10. 
< 10 

.• • ~ ,0 
; ··.,.; .. · 
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City of Salisbury 
p, o. Box 479 
Salisbury, North Carolina 28144 

Attention: Mr. Kelly Pat~on 
Superintendent of Treatment Plants 

LAW ENCINEERINC TEST1NC COMPANY 
Qe'Ot&c:M.::.al. ~tal & c:or'"t'Stru:t.O"'' m.atenals CO""'S.Vfta,..rs 

501 MINUET LANE 
P.O. BOX 112'37 • CHARLOTIE NORTH CAROLINA 25220 
(704) 523·2022 • 

April 27, 1984 

Subject: Report of Water Quality Monitoring Well Installation 
Town Creek Waste-Water Treatment Plant 
Grant Creek Was~e-Water Treatment Plant 
Salisbury, North Carolina 
LETCo. Job No. CH 5019 

Gentlemen: 

As authorized by your Purchase order No. 22_778 accepting our Proposal No. 
092S4 dated April 4, 1984, Law Engineering Test~og Co~pany has completed the 
installation of four water quality monitoring wells at the two subject sites. 
This report describes the installation procedures and presents logs of the 
well installations. 

Two monitoring wells were installed at the Town Creek Treatment Plant and 
two at.the Grant creek Treatment Plant. The ~ell locations were staked in the 
field by others and observed by Mr. Kelly Patton of th~ City of Salisbury and 
Mr. WilliaQ Babco~k of Law Engineering. No site plans were furnished to us. 

The monitoring wells were installed using rotary wash-drilling techniques 
until refusal to the drilling equipment was encountered. (Rock coring, which 
was not done, would be necessary to determine the nature and vertical 
continuity of the refusal material.) The actual construction details are 
shown on the attached Ground Water Monitoring Well Installation Records. The 
well casing . and. screens are 2-inch diameter Schedule 40 PVC pipe with 
flush-threaded· fittings. The screens are 10 ft in -length and have 
manufactured 0.010 inch slots. The annular space between the casing and the 
borehole wall was filled with concrete sand to a depth above the screened 
section. A bentonite seal was installed over the sand pack and cement grout 



I 
I 
I 
I 
I 
I 
I 
I 

I 
I .. • .. 

I,.·_ 

I 
I 
I 

CitY of Salisbury 
April 27, 1984 
tSTCo. Job No. CH 5019 -2-

was pumped in the rema~n~ng annular space to the surface. A vented cap ~as 
placed on the FVC casing and a lockable steel protective cover ~as installed 
over the well casing and set into the grout. 

The wells ~ere developed initially by over-pumping, and later by bailing. 
surveyed locations and elevations 9f the wells were not available for· this 
report. (We recommend that this information be acquired.) 

La~ Enaineering Testing Company appreciates the opportunity to provide our 
professional drilling services for this project. Please·contact us if ~e can 
be of further service or if you have any questions concerning the results 
reported ~erein. 

Very truly yours, 

LAW ENGINEERING TESTING COM?~~y 

0i~vB.L~~!~ 

Attachments 

WEB/NJG :tmc 

- .· 

. , .. ......... ; 

r.·. . : : 

Drilling Department Manager 

~~~~ 
Neil J. Gilbert, P. E., P. G. 
Senior Engineering Geologist 

.. : .. '\ 
.· . .. ·: 

. .. . . . ... ..... . _,_,~:i1f;9~ 
· ::·: ~~~i~0A~~F~. 

... ·: 
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Ci t:y of Salisbury 

ru 
4-12-84 

BORING 
( 6 .. CIAJ 

I:.LL IN~ I 

JOBNUMBER __ CH ___ 5_0_19 ______________________ _ 

GRCUNO SURFACE ELEVATlON -------
nt Location) 

LOCKABLE CAP 

VENTED PVC CAP 

STlCKUP 1.5 Ft. 

DEFni TO TOP 
OFSAHO BACKFILL 

DEPTH TO 13.0 Ft. 
_,...,..,=--,..... 9ASE OF 

GROUT-SEAL 
ll.S Ft. 

±~.::_ 

.DEPTH OF 
'PVC 5 CREEN. 
16.0 26.0 Ft. 

Ground Water at 20.5 Ft. 
Measured on 4-13-84 

A LAW ENGINEERING TESTING 

TOTAL DE?TH 
OF WELL 

26.9 Ft. 

a& COMPANY 
GRCIJNO-WATER MONITORING 

WELL INSTALLATION RECORD 

.· 



GROUND-WATER MONITORIN ~ c:. I L.. JJ. I IV r\C.. U r\ 

I. 
:': -:J6~ NUMBER ., . ,. '-CH ·'5019 .; ~N~. .; ;·c:i,.ty of Salisbury 

-NUMBER w-2 TO GRCUND SURFACE ELEVATlON -------

I
,TJON Town Creek Waste Water Treatment Plant (~oarent Downgradient· -Location) 

~LLATION DATE __ 4_-_1_2_-8_4 _________ _ 

I LOCKABLE CAP 

VENTED PVC CAP 

I STEEL PIPE ---~ 
STlCI<UP 2.0 Ft. 

lllJNO SURFACE J 

I 
I 
I 
I 
I 
I 
I 
I 
I 

BORING 
( 6"01AJ 

GROUT 

BENTONITE SEAL 

z" PVC PIPE 

SAND 

PVC SCREEN 

E: ALL PVC PIPE JOHTS 
HAVESCREW ~NEC':'ORS 

DEPTH TO TOP 
OFSANO BACXFILL. 

DEPTH TO 5. 0 Ft. 
__,.,...~..,...3ASE OF· 

G~OUT SEAL 

3.5 Ft. 

± 1.5 ".=.__ 

T 
O£PTH OF 
PVC SCREEN 

9·.5 - 19.5 Ft. 

Ground Water at 3.6 Pt. 
Measured on 4-13-84 

TOTAL DE?TH 
OF WELL 

20.0 Ft. 

~ ... 

1------~------~----~ 
'i·~.. ,f Salisbury 

I~:~ ;~=~s Treatmen~ 
Llisbury, North Carolina 

A LAW ENGINEERING TESTING 
~ COMPANY 

GRCUND-WATER MONITORING 

WELL INSTALLATION RECORD 

1------~------~----~ . . 

I .• 

-·· · .. .. -.. ~-

·• ..... ~-·~ er 

,-.·~ ... 
·~. 

:··.·· 

·~ .. . . 

-..::.:··.:::~ 
.. ·=···· . . , . 

: •. ;.~.: 

.. - ~-:.. · .. 

.... ·. 
\l~~:.~ 

. '. 
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APPENDIX D 

REFERENCES 



I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
.I 
I 
I 

·.:::; 

I .. 

I 
I 

1! 

... 

1) Kelly Patton, Superinten1~nt ~f Water an1 Waste Water Treatment 
Plants, P.O. B~x 479, S~lis~ury, NC 28144. 

2) National Starch and Chemical Co., Salisbury, NC, Permit Application 
(NC 0991278953) 

3) USGS 7.5' ~u~1, Salisbury, NC, 1962. 

4) Aerial ~hoto, Town Creek ~TP, 1977 

5) ~.:. Division of aealth Services, State Laborat~ry of Public Health, 
R.lleigh, N.C. 

6) Law Engineering Testing Co., Charlotte, NC, groundwater monitoring 
well installation record for Town Creek W~P • 

. 
7) Environmental resting, Inc., Charlotte, NC, soil and monitoring wells 

chemical analysis, provi1ed by Kelly Patton. 
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APPENDIX E 

SITE INSPECTION FORM 
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POTEtmAL HAZARDOUS WASTE SITE L IOENTlAC;A TlON 

,,EPA stTE INSPECTION REPORT 01 Sl' ATE I c:z SITE ---.eel 
NC D"980843528 

PART 1 • SITE LOCATION ANO INSPECTION INFORMATION -
n. SITE NAME ANO LOCA nON 
01 SlnHAM~~-.w--ftl"*'' . 02 STR£.ET. ROCJT£ HO., Of\ SPfCIFlC LCCA llON 0EHnF1EJ1 

Town Cree.'< Regional Waste "t-Tater Treatlnent B:mt HeiligtOw:l. Road 
03ClTY 04STATE \ O$ZlPCOOE 10&~ r7Folce~ Salisbury .. NC 28144 80 08 
o i c::.oAOINA res • r I' 0 lYPE Of' OWNEJISMIP ICMCr _, 

0 C.STATE 0 O.COUHTY~E.MIJNCP.t.L. LATTNOE I 0800 ~0" w 0 A.Pf'INATE 0 B.FEDSW. 
_1Y~ ..0~- - --· 0 F. OTHER OG.UNKNOWN 

IlL INSPECTION IN FORMA TlOH 
01 :lA"OEOF HSPEC11004 CIZ SlTC ST AT\JS 03 YUI':S ~ Of'ev.Tl:IH Late 1960's 

10 9! 84. 0 AC'TlVe t -~ 
MOHT11. Do\ T TUA 0 tw:nVE B£(llo.NI.jQ YVJI fNOINQYVJI 

~ ~ f"ERFORMHJ HSPE~ ta-:t., _ _, 

Cl A. EPA 0 B. Ei' A COHTRACTOR • CC.~.t.L. 0 0. MUHICIP .t.L. CON""I"AACTOA 

)(E. STATE 0 F. STArE COf'{TMCTOfl 

,_.,_. ---l;;;;::; • ;:;;; 0 G. OTHER ,_.,., 
0$ 0<1-EF INS?f.CT OR 06 TTTl.E. 07~TlON 04 TaE>1"101i: HO, 

Willi.a:n Meyer Envirormental Engineer DHR/SHW (919 733-2178 
OiOn-IER~ 10 TTTl.E. 11 ORG.YQATlOH 12la.Ef>HONE HO. 

Gary Babb .. .• . 
Geologist DHR)SHW (919 733-2178 

1-f.ar~ IX.trv;a.y .. Geologist DHR/Sh"W el9> 733-2178 
.. . . 

( ) 
.._ 

( ) ... 

. . 
. ( ) 

~:Jsre~ATI't'ES ~ 14 TTTl.E. 1~&Jx 479 
1!~HO 

Kelly Patton 
. 

Suoerin+-,.,...~--+- Salis~ NC 28i6.4 ( 7o4 637-220( 
.. . 

. ( ) 

. .. 
: 

. (" ) . -
.. 

: . ( ) 

( ) 

.. · . . ( ) 

.. . .. 
: . 

17 ..C::t.SS CWHe0 IIY I I "D!-1 E OF tcSP£Ci10H 1. wu. Tl1£ll CONCI"I"lOHS 

~~ I 

1400-1700 hrs. ·.Sunny, 80 F Cl w J.AA»(T 

f" INFORMAnOH AVAIUBL.f FROM 
Ot(fN:;f C:ZOI' ... pOp I 03~NO. 

.. . 
Cityi~ er, City of Salisb.Iry c919J 637-220()1 

Harv~v M.2.t-hi~c: 
o• ,E~ P.f.YQH.Sioii..E FOA 5tTE HSI"E.CllOH fOAW CiliNJE.PCt oe OflaAHIZA noN 07~EHO. 08D4TE 

o. w. Strickland DHR S&H\-1 919/733-2178 11 l 2 ! 8LL 
MOHT11 Do\ y TtM 

EI'A FOIIM 207~1~ (7-111 



1.. . ... ~-------------P-0-TENTl~--:,-A-L_H_AZA--R-0-:0::-U-S-W-:-. -:-A_S_T_E':'"".S-tTE----·-.-:-,.::,o~e~N ~, tf:-:-IC-::-A~n-o_K ___ ....., 

I . ,~EPA SITE INSPECTION REPORT otSTATEic2sm~ 
PART2·W~STE!NFORMAnON NC D 

IL WASTE STATES, CUANTtnES, AND CHARACTERISTlCS , ___ _ 
----""l I 

01 PWY~STATES ICioecool _ _, 

0 A. SOUD 0 E. SU1RRY 

02 WASTE cc.wmrr AT SITE c:J WASTE CHAAACTERISTlCS ~ "*""' _, 
)(A. TOXX: 0 E. SOUI8l.£ 
0 B. COAAOSIVE 0 F. tu'£CTlOUS 

0 L HIGHI..Y YOU 'I"U 
0 J. EXP\..OSVE 
ox.~ 
OL~PAT'af 
OL4.~T~ 

0 8. PO'IIt)EP.,. ~ .)!( F.IJQUIO 
0 C. SUJOGl 0 ll. GAS 0 C.~Tl\1: ;gG.Fl•YLU.BI..f 

)(D. PEP..SISTEll' 0 H. IClHtT A8I..E 
TONS-----

. " I 0 D. OTHER Con tv SCi J 
~~-=~~~~~~::~~---------..-~~:-~~~~~-~~~==========~----------------...--..-~..._--...__.._ ______________________ ~ 

UL WASTE TYPE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CJ.TEGORY SUBSTANCf NAME Ot GROSS AMOUfoiT lc2 IJHtT ~ loiE.A.SVRC c:J COWMan'S 

SLU SUJOG!: 

Ot.W OILY WASTE 

SOt.. SOLVENTS L'!ll<novn 
PSO P£STlClOES 

CCC Oil'4EFI ORGANIC CHEMICALS 

ICC INORGANIC CHEMICAI..S 

ACO ~lOS 

BAS BASES 

MES HEAVY METAI..S 
IV. HAZARDOUS SUBSTANCES ts-___ , __ c:.t.t_, 
Ot CJ.TE<OOI'IY 02 SUSST -'HC£ NAME 03 CJ.S HUMBER 04 ST~SAI.I.CETHOO 05 CONCfNT'IU. TlOff 

.... U239 Xylene 1330207 Bu:ri ~1 _llnknrn.,;n 
!0 Toluene 108883 Pm"ial lJnkn~ 

,_U!.54 Metl"l.a:nol 67561 Eurial Un..lmOY.n 
.UD~ Metnyl Ethyl Ketone 78933 Eurial Unknom. 
T.J1.61 Hethvl Tsobutv1 T(prnnp 108101 Pm"ial lJriknm.n 
U002 .Acetone 67641 Eurial linl<nown 
U007 1, 2 Dichloroethane l07062 ~rri.::~1 Tln~ 

v. FEEDSTOCKS ISH-IorCAS_., 

CJ.TEGORY 

FOS 

FOS FOS 

FOS FOS 

FOS FOS 

:ii:-:"' SOURCES OF INFORMATION tow--____ _..._, 
I ···· na.rvey Mathias, City Manager, Salisb.lry, NC 

Kelly Patton, Superintendent of Water and 'h"WI'Ps, Salis1::ury, NC 
National Starch and Chanical CaDpany, Pe.nni.t Applications (NC D991278953) 

I £PAf~l.l 2070.1317411 

I 

. 
Cleloi~OF 

CONCamV. T'CIN 
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. POTENTJA.L HAZARDOUS WASTE St)C . . 

)EPA i · StTE INSPECTION REPORT· ' : 

PART 3 • DESCRJPTIOH OF HAZARDOUS CONDITIONS AND INCIDENTS 

JL H.A.ZAROOUS CONOmONS AND INCIDENT'S 

01 0 A. ~OUNOWA TER C0NT AMINA'TlOH 02 0 05S£RVED (OA TE: I 
0:3 POP\JLAT10N POTENilAU.Y AFFECTED: I !elm~ 04 NAAAAT!VE OESCR!FTlON 

010 B.SURFACEWATEMCONTAMINATION 
Unknm.n 

02 0 OBSERVED (OA TE; I 
03 POPULA TlON POTENiW..!-Y AFFECTED: 04 NARAA TlVE OESCRIPTIOH 

-Contaminated grounc:lvater, ~present, could potentially discharge 
int;q local creeks . 
01 0 C. CONTAMJ'U.TlON OF AlR .. 02 0 06SCRVEO (OATE: I 
03 POPULATlON POTEN'TlAU.Y AFfeCTED: 04 NAMA TlVE t:lE:SCA!FnOH 

,. 

Unlikely ... 
01 0 0. F1REIEXP\.OSlVE CONomoNS 10 02 0 OBSERVED (OA TE: I 
03 POP\JLA T10N POTENTWJ. Y AFFECTED: ~ NAMA TlVE OESCS1IPTlON 

-
Alleged -wastes are flanma.ble 
. 

U1 Ci E. DIRECT CONTACT 10 02 0 OSSEMVED (OA TE: I 
0:3 POP\JLAT10N POTENTlAU.Y AFFECTED: 04 NAMATIVE OESCRIPT10H 

Accidental exc::zvation by plant employees, etc., v:ould be possible 

01 0 F. CONT AMINA T10N OF SOC1. 2 
02 0 oeseNEO (OA TE: l 

0:3 JN:.A POTT:NTIAU.. Y AFFECTED: < 04 NAAAA TIVE OESCPJFTlON .. -1 . 
01 0 G. OR!NKJNG WATER CONTAACINATlOH so 02 0 oasaNEO COATE: l 
03 POP\JLA llON POTE.NTIAU. Y AFFECTED: 04 NAAAA TlVE oeScRIFTlOH 

. 

01 0 H. WORI<.ER EXPOSUREIHJURY 10 02 0 08SS'rw'EC (OA TE: I 
03 WORKERS POTENTWJ.. Y AFFECTED: 04 HARAATlVE O~RIFTlOH 

! . I 

I 

01 0 I. POPULA'T'IOH EXPOSURE/INJURY unknoy,n 
02 0 oe.sa:!VED (OA TE: ) 

03 POPULA110N POTENTlAU.Y AFFECTED: 04 N.A.AAATlVE ~PilOH 

' .. 

EPA.FOAI<I 207Q.1317-e1J 

L lOEHTlFIC.A.TIOH 

0'1 ·$T.a.T'El o2 sn ~ 
NC· D · · 

0 POT'EN'IW. 0 AU.fGa) 

0 POTEiffi&J.. 0 AU.-"'GEE 

0 f'O'T'ENTW.. 0 .aJ..1..EGa) 

0 POTENTW. 0 AlJ..EGED 

. 

I 

0 POT'Eiffi&J.. OAU.-~ 

. ; 

Cl POTENTW.. 0 AU.-CGEO 

: 

Cl POTemAI.. 0 AU.EGED 

0 POTemAI.. 0 AU.-"'GED 

0 f'O'TENllAl. 0 Al..lE>a) 
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P~ALHAZAROOUSWASTESric 

.. I. IDENilFic.A. noN 

~EPA SITE INSPECTION REPORT Ot STATEI02 SITE~ 

PART 3 • DESCRIP110N OF HAZARDOUS CONOmOHS AND INCIDENTS . 
NC D . 

II. HAZARDOUS COHDmONS AND INCIDENTS ~ 

01 0 J. DAMA~ TO FlORA 02 0 OBSERVED (OATE: ) 0 POTENTW. 0 AU..EGED 
C4 NARRATIVE O:SCl'llP'TlOH 

Possible stunted growth of v;e~ ~t one of the alleged site locations 

01 0 K. DAMAGE TO FAUNA 02 0 OBSER'VED IDA TE: ) 0 POTENTlAl.. 0 AI.!....CGEO 
~ NARRATIVE O~F"T10N , __ ll --

-
None observed 

01 0 I.. CONTAM!NATlON OF' FOOD CHAIN 02 0 OBSe'"RVEO (DATE: ) 0 POTENTW.· O~GEO 
C4 NAMA TIVE OESCRIPTlON 

Not observed 

01 0 M.UNSTASL.ECONT.a,JNMENTOFWASTES 02 0 OBSERVED IOATE: ) 0 POTENTlAl.. 0 AI.!...."'GED 

·--·~-"--· lJnknm.;rl 03 POPUlATION POTENT'W.l.Y .AFFECTED: 04 NAAAATlVE ~ 

Uncertain as to v.nether waste was poured directly into trenches, buried in drums, • or b< th. 

01 i: N. DAMAGE TO OF'FSITE PROPERTY 02 0 OBSERVED lOA TE: ) · 0 POTENTW. 0 AU.fGEI) 

NARAA TIVE OESCR!FTION 

None observed 

01 0 0. CONTAMINATION OF SEWERS. STORM ORAINS, wwrPs 02 0 OBSERVED IOATE: ) 0 POTENTW. 0 AI.!....CGEO 
0~ NARRATIVE DE.SC~ . 

Possible as sites lie on YMrP property 

01 0 P. IU.ECWJUNAUTHORJZEO DUMPING 02 0 OBSERVED IDA TE: ) 0 POTENTW. 0 AU...CGEO 
04 NARRA TlVE OESCRIPTlON 

Uncertain as to who aut:rorized vaste dispOsal 

. OS DESCRIPTION OF »rf OTHER KNOWN. POTENTIAL. OR Al1...EGED HAZAROS 

lJnknovn 

IlL TOTAL POPULATION POTENTIALLY AFFEC'reD: 

IV. COMMENTS 

lack of infomation as to types and am::runts of ~ste b.Iried, and v.'hether or 
not material is containerized. Site locations not precisely knm.n • 

.. 
;OURCES OF INFORMATIOHICN--•·•··----·-· 

! 
Site inspection, 10-9-84 

. 
- ---.... '~· ., ~·: • :- •• 1 

.· 
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.. ·-·~EPA POTENTl.AL HAZARDOUS WASTE SITE I.ICEHTIFICA.TION 

-.,- -;· ;- . SlTE·tNS~C'l'ION · IOt.$T.lTtl O%SlreHUYI.\VI ·'Nc n· ··· 
PART 4 ·PERMIT ANO DESCRIPTIVE INFORMATION 

II. PERMIT IHFORMA TION 

01 TYPE OF PEfU,I!T ISSUED O:ZPERMIT~ 03 O.l Tt ISSUED ~ EXJIIRA T10H OAT£ oscow.ce~ 

~ol--
C! A. HPOES 

CiB. UIC 

0 C. AIR 

OD. RCRA 

0 E. RCRA IHTVUM STA. T\JS 

OF. ~CCPu.H 

C G. STATE"-' 

C H. Loc:::AL."-' 

01. OTHER,,_, 

~-NONE 
Ill. SITE CESCRI?TlON 

0 I SiOAA.GciCISPOS.aJ. ICJ'K• ol tNI _,, 02,.1.MOUNT 03 UNIT 01' Jo4EASUR£ ~ ~EATI.IfH! re-a., _ _,, OSO'TliER 

0 A. SURFACE IMPOUNDMENT .. a A.INCENERATlON )\'A. BUU..CINQS ON siTe 0 B. Pll...ES a B. U~ROUNO JNJECTJON 
0 C. DRUMS. ABOVE GROUND 

.. 
a C. CHEMIC~ \W1IP 

0 D. TANK, .lBOVEGROUNO a o. BIOI..OGlCAL. 
0 E. TANK. Ba.OW GROUND 0 E. W~ Olt. PROC£SSING oe AAE.A OF .srre • . 
0 F. LANDFILL a F. SOL VENT REcova:rY <2 ·- 0 G. LANOFARM 0 G. OTHER RECYCUNGIRECOVERY 1'-"J 

"H.OPENOU~ )(H. OTHER None 
,..-A.. OTHER Unknovn rs--n 

. ~~ 

OTCOMM~ 

.. . 

.. . 
IV. CONT AJNMEHT 

01 COH'T IJNMENT OF WA.STD /C!'H'I-1 

):(o.INSC\:U~ UNSOUNO. OANGCR~ a A. AOEOUA T£. SECURE d a.a.cooev.TE a C. NAOEOUATE. POOR 

o:z ~OF OI'Uol$, OII<J'oiG. Uoi£RS. ~ETC. 

Chemical wastes are. thought to have been in liquid state, and v:ere either 
buried in dnms or poured directly into trenches. 

V. ACCESSIBILITY 

01 WI.ST'E EASII. Y ACCESSl81..E: '}\YES a NO 
02~ 

Easy access but unable to conf:iJ:m ~ct site locations 
.. ; 

VLSOURCESOFINFORMA.nOHrea__..--.,.r. ___ _,__, 

.· 
.. 
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I 

POTENTIAL HAZARDOUS WASTE SITE L 10 EHTIFICA TrON 

r·,~:=PA StTE INSPECTION REPORT.-· . I)' S"U. Ti I Cl2 SlTUCJW.VO. 
NC D 

; PART 5· WATER, DEMOORAPHIC,AND ENVIRONMENTAL DATA I 
1 II. ORIHKING WATER SUPPLY 

0 I TYl'E Of' ~I(JNO SUP1>1. y 02STAlUS • 03 CIST »a TO SITE 
te.-o•-1 

SURFACE WEU.. ENDANGERED AFFECTED MONrTORED 
I 

COMMUNrTY A.CJ B. CJ A.CJ B.CJ c. CJ A. tftl 
NON-COMMUNrTY c. iJ 0.~ 0~ E.C F.C B. Q,U. I mil 

Ill. GROUNOW A. TER .. I 
01 GAOt.'NOW.t.TVI USE IN VIC'.NITY /Ciood _, 

0 A.. OM. Y SOUfiCE FOR OAINKlNO xa.~ 0 C. C:Ot.O,IEfiCW,. ~ IMIQA'OOH C O.l>eTll:Sal, ~ to.-__ , tu-M ___ , 

COioiMEJ'CAL. INOLIS"T1'tiAL. WIIGA T10N I 
I 

, _____ , 
: 

02 POP\J!...lll0f4 S£RVa) IIY GAOUNO WA~ 
unknown 03 CCSTANO: TO NE.VIES'I'~ WA~ WUI. 0.3 

(mil I 
04 o:J'TMTOGACUNOWAT"ER 05 ~CTlOH Of' GAOU<lWA TE7' FLOW De OEI"'n4 TO~ aT JI'OT'E>m.l.l 'l'lt!.D De sou. SOI..IAa: Jo,QI,IIFE'I 

::::::... 
OFCONCEAA OF~FEI' 

l(_oo - 9 II'!) L'Tnl<nown UnknOY.n (It) lJnknom. (g:>d) 
CJ YES I 

Oi~OFWEU.Sr---.--------.1 

I 
T'MJ m:mitoring w=:lls @ VMI'P: 

! Upgradient water table @16. 0 1 . 
L'owngradient wat~ table @ 9. 5 1 I 

\0 '~"".)1AAGC AAEA \I~AAE.A 

.3 COMMENTS Possibly at nearby ere~~ ):'[ves COMMENTS Possibly at nearby creeks , .... 
CJ NO 0~0 

I 
IV.SURFACEW.I.TER 

01 ~U~FJ.CE W.t.f"CJ\ USErc....ca-1 · ToYD Creek I 
. 

}( 0. NOT CUAAENTl.. Y usa> CA. RESERVOIR, RECREAT!ON CJ B. IAAIGA TlON. ECONOMICAU. Y C C. COMMERCW... lNOUSTRIAI.. 
DRINKING WA lc.R SOURCE IMPORT AHt' RESOURCES I 

02 AFF"ECiEDI?OTVmAU. Y AFF"ECTEO SCOlES OF WA ~ 

NAME: IFFECTED OIST ANCS TO StT"E 

Town Creek and Local st:re.ams CJ 0 2 !mil 
I 

I CJ (mil . 
CJ (mil· 

V. DEMOGRAPHIC AHO PROPERTY INFORMATION -I 
0\ TCT .AI. PCPUt..t.TION wrTHII'C 02 CIST ~TO NEAAEST POPUt..t. TlON 

ONE ( 1 I Mll.E OF SITE TWOI2)~SITE TH~80~s OF SITE. 0.3 A. 500 B. 3 I mil 
o<l O'l't~ 100.01~ o<l. 01 P'£JIISOHS 

'· 

I 
03 NUMBER OF BUILOIN~ WITHIH TWO 1211olUS OF SITE 04 OIST~E TO NEAA£ST OF'F-Sin BUILCING 

200+ 
. 

0.3 
'ITMl I 

05 POPUt..t.nONWITHINVIQN!TYOF srrE ~----------elooo.o.e~rwrt..-,.,.......,. ___ , 

I Town Creek vMIP lies on the outskirts of tovn. An est±rnated 500 or m::>re 
· people live within a one~e radius of the site. I .. ; .... ... 

I 

I 
I 

i 
. 

I ,_ I 
I 



I 
.. 

I 
1.... • · POT-ENTIAL HAZARDOUS WASTE SITE I.IOENTIFICA.TIOH 

··· .. }EPA '•····=· SITE INSPECTION REPORT·. : 
ONE AT'Eion sm 14\JMW\ 

PART 5·WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA 

VI. ENVIRONMENTAL INFORMAnCN 
01 P~UTYOFUNSAT\JAAT~ZCHE~- Red Clay - Low 

0 A. 10-•- 1o-• em/Me CJ 8. 1o-4 - 1o-• OTIIMC Cl C. 1 o-•- 1 O-~ OTIIMC Cl 0. GREATER THAI-11 o- ~ c:mlaee I 
ozPE.IIME.Aa~UTYOFB~OOtrc.-.o-' Pe.z:me8.bility through joints and fractures 

)!(A. IMPERMEABlE Cl B.RELATIVEl.Y IMPERMEABLE Cl C. REl.ATTVa..Y PERMEABLE 0 0. VEMY PEFIMEASLE 
n..A-•o·•--1 t•o-4-ro·•-, t•o·'-ro·~~ IG< _ _,,o·l-a.q I 

OJ OEPTH TO BEDROCK ~ OEPTHOFCONTAMIHATElSOII.l.ONE 05 SOII..I'i'i 

\li'lknm.n unknovn 
'ttl - unl<nOYn 

(ttl 

oe NET PRECI!'rT A TIOfj 07 ONE YEAA 24 HOUR MH'AU. oa SlOPE I 
aourox 45" /yr (b-1) unknown 1~ SLOPE I~ OF SITE~ I 'TERR.AI-l AVERAQ.f ~ 

lk'll % . ~ % 

~nOOOPO~ 10 I 
Sl'TE IS IN t.II'lknowrl.yEAR FlCOOPUIN 

0 SI'TE IS ON BAARIER ISUNO, COASTJJ.. HIGH H~ AAv.. RIVERINE FI..OOOWAY 

N/A 
11 OISTANCE TOWEn.ANCSts ICIW-1 N/A 12CISTANC£TO~HA81TATiei-~ 

~· N/A 
EST\JAAINE OTHER (rril I· 

: 
A. . (ml) B. (mQ ENDANGeRED SPECIES; 

1 :1 L.AH0 USE IN VICINITY. . I 
C!S'T ANCE TO: 

RES!OENTW. AAEAS; NATIONALJSTATE PAAKS, AGRIC1.JL TUIW.. L.AHOS 
COMMERCIAUINOUSTRIAI.. FORESTS, OR WILOUFE RESERVES PRIME AG LANO AGI.ANO I 
A. 

0.8 (mil B. 0.4 (ml) c. (m!) D. 
0.2 

{rrV) 

1 .& OESCRIPTION OF SlTE IN REI..A TION TO SUMOVNO!NG TOf'()(;IV.PWY I 
Slope ranges from slight to extreme. Several creeks in area including 
Town Creek. 

I 

I 
I . 

I 
I 

. 

I 
I VIL SOURCES OF INFORMATION teu---·-----.. 
I 

; ~.·.~"a. USGS 7.5' Quad, Salisbury, NC,l962 

I EPAF0Aioi207Q-IJI7411 

I , 
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I 

.... -pA .. POTENTIAL HAZARDOUS WASTE SITE . L,~CATION 

::~,t: - SITE INS.PECTION REPORT ~,~,.T'E~~~ 

_NC D PART 8 ·SAMPLE ANO FIELD INFORMA T10N 

IL SAMPLES T AKEH 

01~0F 02 $.WP\.fS seNT TQ 0:1 ESTIMATE!) OATE 
SAMPLE TYPE SAioM'US T .v<EN I'ESU.TS 1-.VAU-a..E 

~OUNOWAicR 1 State chen lab NC n. 1rlv 

SURFACE WATER 1 · State chem lab, NC Presently 
WJ.Sic. 

AIR -
RUNOFF 

SP1U. 

SOR.. 1 State che:n lab, NC PrP.sentlv 
VEGETATION 

OTHER Stre.a:t 
C::o,1;,.,...,.,t- 1 State chan lab NC . p.,..,.C:::Prlt-1 v 

UL FIEl.O MEASUREMENTS TAKEN 

01 TYPE 02 COMM£NiS . 
No. field ~~c::1 lt_c:; ~c: T'n'"PI"ic:P c:irP lnr!:lt";l"!l"lc: ,.."111~ 

not be confiJ:rred .. 

. 

IV. PHOTOGRAPHS ANO MAPS 

01 m>£ )t GAOUNO )( AfRIAL I C2 ti OJSTOC)"t OF DElHSoJ j d & Eazm:dc,ls l!esto M~t ,_" ____ 
0:1 MAPS ~ LCCA TlON OF MAPS 

~YES 
ONO -

V. OTHER FIELD OATA COLLECTED,__-.....-~ 

Soil sample, provided by Kelly Patton, and supposedly conta:ninated Y.i.th chanicals 
v.tri.ch were b.Jried on site v;ere tested for organics by EPA m=tb:ld 624; no · 
~ .~e identified. 

VL SOURCES OF INFORMATION tcu __ ._, .• --.--.-~ 
1-... 

Kelly Patton, Superintendent Water & \-NITPs, Salisbury, NC .... .. 

fPAfOR ... %070 1317·811 



I -
~,cFA 

POTaniAL'HAZAFmOUS WASTE.-srr£·~ LIOEN'TlltlCATION I, 

StTE INSPECTION REPORT ~~~TATE ~0~ SirE~ 
PART 7 ·OWNER INFORMATION I 

:. CURRENT OWNER(S} PAREHT COMPANY,...,.,__, 

I NAME 020+8~ loa NAME o; o+ a H\.IWUR 

Citv of Salisbury I 
l STREET ~~~.0. -· "':1'. -.1 104SICCOOE 1 0 ST'R££1' AOORESS 1~.0. lo<.llnJ I. oc.J 111SICCOOE 

P.O. Eax 479 
5 Ctl' .~STATE 07 2:IP cooe: 12CITY 

r3STATE 1•ZJP cooe: 
Salisbury NC 28144 

I 
·1 NAME 020+8~ oa NAME· 090+8~ -

' 
3 STREET .ADCRESS tlf..O . ....._ HO '· -.1 

104SICCOOE 
10 ~ET ~~.o ..... ftnl•. -.1 riSICCOOE 

:~CITY rSTATE 07 ZJPCOOE 12 CITY 
T3STATE , " ZJI' CClO!: 

I 
I 

"N.oUIE O:ZO+BNI.IIoiBEJ\ oaH.t.ME 09 D+ B N..lloC8S\ 

:3 SlJ'\EET A00A£SS /1".0 ..... MD • • ...:.J ·1 04 SIC COOE 10STREET .AOORESSt.-.0 ..... f/11101. -.J 
r1SICCOOE 

'5 CITY !COSTATE 01 'DPCOOE !2CfTY T3STAT'E 14ZJPCOOE 

. . 

I 
I 

, IU.ME 02 O+B NUMSV\ oa N..U.E 090+8~ 

-03~ IT .AOORESSt.-.0 ..... 111'0,, '"' -~04SCCO~E 10 Sm£El .&.OOR£SS 1.-.o ..... flll'fJ 1. -.1 riSICCOOE 

C5CITY I CO STAT 07 ZlPCOOE 12 crTY r~~TATE 14ZIPCOOE 

I 
I 

Ill. PREVIOUS OWHER(S)ItAf __ _,_ IV. REAlTY OWHERCS},.....__:.,_, _ _, 

I 01 I'C.u.t£ O:ZO+II~ 01 NAME 02 D+B NU14$1 

03 STREET~ (1".0 ..... MD'·"'"-' 104~~ 03 STJ\!£T ~~.0 ...... flll'fJ,. -.J 
104SICCOOE 

05CITY IOOSTATE 07ZPCOOE ~CITY 
.104SSTATE 

OTZlPCOOE I 
01NAME 020+1~ 01 NAME 02 0+ 8 NUMIIEI\ 

! I 03 STFIEET AlXlf'.fSSI .. c ..... _,.,D •• tc.J 104SICCOOE 03 STREET AOORESS t~.c ...... llnJ '· -J 
104SICCOOE 

05 CITY IQeSTA~ 07ZPCOOE 05CtTY lOll STATE 07 U'COOE 

I 
I 

01"HAME O:ZO+II~ 01 NAME O:Z 0+8 NUioiBV\ 

I 03 STAE.ET ~ ti'.C ..... Mlf'· ., .. , -~~SICcooe 03STFIEET~(I'.O. .... flll'fJI,-.J 
104SICCOOE 

I O$CtTY · loesr~TE OTZPCOOE O$crTY loeSTATE 07%1PCOOE 

V.' ''JRCES OF JHFORMATIOH teu__..--. ...... ----·-1 
f- .. I 

I EPA FORiol 207().13(7·1111 

I 



I·· ~ . 
..... POTENTIAL HAZARDOUS WASTE stTE L IOEHTIFICA TlOH 

~~EPA STTE INSPECTION REPORT Oi~~ATfl02 ;c NUWSV\ -
PART 8 ·OPERATOR IN FORMA TlON I 

IL CURRENT OPERATOR 
,_, __ ._, 

OPERA TOR'S PARENT COMPANY rr-1 

I 
01 N,I.M£ r2 D+ 8 NUMB Ell 10NAME r 1 0. 8 HUM&!'~ 

O:!~AOOP.!SS ~.0.'-.~1.-.J 1 04.SJ: COOE 
12~ AOCI\E.SS ~.O.Io&.IVOI,-.) 

r:!SlCCCCE 

OS CITY ~~STATEr7ZlPCOOE 
.. u CITY I' 5 STATf I' e ZlP COOE I 

I 
C8 Yu.AS OF OI'V\A T'IOH 011 NAME Of' OWNEJI -

Ill. PREVIOUS OPERATOR(S)tt..a--II'W:~_,, __ ._, PREVIOUS OPERA TORS' PARENT COMPANIES ,_, 

I 01 N-'M£ 1020+8HUMISCR 10NAME I'' 0.8NUM&al 

0:1 Sii'!£ET ACOfiESS r,..o. '-. "0 I, -1 r4$1CCCOE 12 STl'IE:I AOORE.SS 1,..0 . ..._lll'tll, ,__, 1':~ s.c: cooe . 

050TY .106 STATE I 07 ZlP CODe: 
1.& c:rrY 

rsSTArelu' ~cooe . .. I 
08 YE.AAS Of' OPERATIOH OSI NAME Of' OWNER CVPJNO THIS P£RIOO 

. . I 
01 NAME r2 0+8 NUMaER 10NAM£ I" ~+ B NUMOCi'l 

' 

'"-~ ..:J:T AOOf\ESS/,..0,..._ "01,-.) 104SICCCOE 12 ~ET AOOII.ESS ,,.,O.I&c. "01, -.1 
1'.3 SICCOOE I 

050TY 

1

00 STATEr7 ZIPCOOE 140TY r~s:ATfl'a ~p COOE 
' I 

' 
I 

1 oe YEARS OF OPEIIATIOH Oi H.AMC OF O'MER O'JRING n1IS PEPJOC 

I 
101 NAME I 02 0~ 8 NUMSEJ\ 

10NAME J 11 0+8 HUM BE!'\ 

I 
I 
I . 03 STP.E.ET .AIX)R£SS ,,., 0. .... IV!) , • -.} 

104SICCOO£ 
12 S'TR£.ET A00R£SS ,,.,C. lo&. NO I, -.J r.3SICCOOE ': 

05 CITY 

1~ STATEr7 ZlPCOOE 
UOTY 

1'5 STATfl18 ZlPCOOE 

C& YE.AAS OF OPERATION 08 NAME OF O't'tNS' ~THIS PERIOD I 
I IV. SOURCES OF INFORMATION-=----.----·-' 

.. 

I 
; 

I .... .. . .... 
.... 

I 
I (PA FOfiM 2070.1.317·8 1) 

~ 

I 
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_:. 

POTENTIAL HAZARDOUS WASTE SITE L IOEHTIFICA TJON 

SEPA SITE INSPECTION REPORT 01 STA,02SlT'E,..UWBCA 

PART 9 ·GENERATOR/TRANSPORTER INFORMAnON NC D 

11. ON-SITE GENERATOR 
0\ HA>o!E. 020+8NVMBER 

Note: Proctor Ch.e:!lical Co. -v;as establishe< 
in 1938. At a later point in time, 

OJ STR!ET .A.OOA!:SS /1'.0. l<>c.I'.FOI, ..c.l ~~~~ National Starch and Chemical Co. bought 
Proctor.On 1-3-83, Proctor Chemical vas 

0$ CtTY 00 STATE 07 ZIPCOOE liquidated. 

Ill. OFF-SITE GENERA TOR(S) -
0\ NAME · J20+8MJMBER 01 HAM£ 020+BHUMUA 

National Starch & Chemical • NC D9912789 D3 
OJ STP.e=:T AOCP.ES$ /1'.0. 1<>c. I'.FO I,~ ~~~COO£ OJ S'TP.£ET ACOP.ESS ,,.,0,- ll'CH. ocJ ~~SICCCCE 

P.O. Box 399/Lurnber St. 
OS CITY OeSTATE 07 ZJPCOOE osarr _reSTATE 07 ZIP COOE 

Salisbury NC .28144 
OINAME 02 0+ B NUM8£R 01 HAM£ 02 0+8 HUioi!V\ 

. 
OJ STP.EET AOORESS/1'.0 ...... ,,o,, e1C..1 . ,~SlCCOO£ OJ STRE=:T ~ /1'.0. -.IVO I, teJ I 04 SIC Cl:OE . 
OS erN $TATE 07 ZlP C00E osarr _r6 S1'Aic; OT ZIP C00E 

IV. TRANSPORTER(S) 
01 NAME .. 02 0+ B HUMS&\ 0\ HAM£ 02 D+ B NUM!!II 

As above (presuned) 
OJ STREET AOORE.SS ,,..0, ...._ ~~. -J I~SlCCOOE OJ STP.EE:T -'OORESS /1'.0. -.IVD '· tc.J ~~SIC~ 

05 crTY oesrAn: 07 ZIPCOOE 05CTY reSTATE 07 ZIP c:ooe 

01 NAME 02 0+8 HIJM8£R 01 NAMf 02 D+BNUMSa\ 

OJ ST'REET AOOAfSS ,.,0.- IVO I. o<cJ . I 04 SIC COOE 
03 STRf.£1' AtiOR£SS /,..0. ..... IIJlP I, ocJ 104SIC~ 

05 crTY loe STATE OT ZlP C00E OSCTY I 00 STATE 07 Zli' COO£ 

V. SOURCES OF INFORMATION rc---··•~----·-' 

... 



-· .... 
.... POTENTIAL HAZARDOUS WASTE SITE 

18t:PA SITE INSPECTION REPORT 
PART 10 ·PAST RESPONSE ACT1VIT1ES 

L PAST RESPONSE ACTTVmES 

I 
I 
I 
I 
I 
I 
I -

01 0 A.. WISER SUPPLY CLOSED 
0.. CESCI'l!FT10N 

No 
01 0 B. TEMPORARY WATER SUPP'..Y .Pf!OVlOfD 
04 DESCRI?TION 

No 
01 u C. PERMANENT WATER SUPP'..Y PROViOED 
04 OESCRIFTlOH 

No 
01 0 D. SPU.ED MATERIAL. REMOVED 
04 DESCRIP'TlON 

No 
01 0 E. CONTAMINATED SOIL REMOVED 
04 DESCfUFTION 

No 
01 CJ F. WASTE REPACKAGED· 
04 DESCPJFTlON 

No 
01 0 G. WASTE OOPOSED El..SEWHE.~ 
04C~FTlON 

.... ,') 

_ • CJ H. ON srTE BURIAL 
04 DESCFUFTlON 

020ATE 

02DATE 

02DATE 

-
02 DATE 

02 DATE. 

02 DATE 

02 DATE 

02 DATE 

I 
I 

Alleged in several locations, rot ·details are inc;cntElete. 

I 
I 
I 
I 
I 
I 

I 

01 o 1. IN srru CHEMICAL TREAIMENT 
04 OESC<UFTION 

No 
01 0 J. ~ smJ BlOL.OGJC.lJ.. TREA'Tlw4ENT 
04 OESOW'ilON 

No 
01 CJ K. ~ smJ PHYSICAL TREATMENT 
04 OE.SCRIF'TlON 

No 
01 Cl L ENCAPSULATION 
04 DESCRIPTION 

No 
01 0 M. EMERGENCY W~IE TREATloCENT 
04 CE.SCRI?TION 

. No 
01 C N. CUTOFf WAU.S 

: 04 DESCRli'TION 

No 
01 0 0. EMERGENCY DIKING/SURFACE WATER OIVERSlON 
04 DESCRIPTION 

No 
1---:-.;r 0 P. CUTOFf TRENCHESrSUMP 
·:;,.~~ . 

Material allegedly buried in trenches 
• 01 0 0. SUBSURFACE CUTOFF WIJJ.. 

04 DESCRIPTION 

No 

020ATE 

02DATE 

02CATE . 

020ATE 

02CATE 

020ATE 

020ATE 

020ATE 

. 
02DATE 

. 

.,_. 

L IOEHTIFICA TIOH 
Cl STAll! 02 SITE~ 
NC D 

03AGE.NCY 

03.a.GENCY 

03 .a.GENCY 

03.a.GENCY 

03.a.GaCf 

03N:iENCY 

031-GENCY . 

03.a.GENCY 

03.a.G~ 

03AG'aCY 

03MJ&Cr 

03.a.G9CY 

. 
03NJE.NCY 

03AG&#CY 

03AGENCY 

03AGENCY 

03AGENCY 



i. 
lf~~PA 

POTENTIAL HAZARDOUS WASTE SITE L IOENilFICA. TlOH 

SITE INSPECTION REPORT 01 Sl"~T02 sm; ~ 

PART 10 ·PAST RESPONSE 1-CTlVmES NC D 

I PAST RESPONSE ACTIVITIES~ 

01 a A. BAAAIER WAllS CONSiR1JCTED 020ATE 03~ 
04 OESCRI?ilOH 

No 

I 01 0 S. c:.a.Pf>INGICOVERING 02 OATE 03AGENCY 
04 O:scPJFTlON 

No 

I 
01 aT. BULK TANKAGE REP~ 020ATE 03AGENCY 
04 OESCflr?l10N -
No 
01 0 U. GROUT CURT .lJN CONSTRUCTED 02CATE 03AGaef 

I 040~ No 
01 0 V. BOTTOM SVJ.ED 020ATE 03AGaer 

I 
04 OESCRli"TllN 

No 
01 a W. GAS CON"rnot. 

.. 
020ATE 03AGaef 

().4 OE.SC?JFnON . .. 
No 
01 C X. FlRE CONffiot. 02 CATE 03AGa«:Y 

. I 
04 OESCRIPTlON 

No - Cl Y. LEACHATE TREANENi 02 OATE 03AGSNCY I 
"" tlESCR!FnON 

no .· .. 

01 a Z. AREA EVAC'.JATCD 02 OATE 03AGae'f .. I 
04 OESCRIPTION . 
No 
01 0 1. ACCESS TO srT'E ~CTED 02CATE o:JAGae'f 
().4 OESCRFTlON I 
Ea.sv access to sites 
01 0 2. PV'Ut..ATION AS..OCATED 02 OATE .03AGa«:Y 
~~ . I 
No 
01 0 :3. O~ER REMEOW. ACTMTIES 02CATE 03NJ.E:Nc:t 
040~ I 
No 

I 
. 

I 
I 

Ill. SOURCES OF INFORMATION tCA•--'·'"·----·-&J 
~ 

.. .... . . I 

I ~p .. FORM 207D-1:1 (1·811 

I 



i~·· ----~--------~--~ 
1 vEPA · 

~ ' ,· . .. POTENTIAL HAZARDOUS WASTE SITE 
. . SITE INSPECTION REPORT 

PART11·ENFORCEMENTINFORMATION 

.1. lOENTlFlCA.TIOH 

II. ENFORCE.~ENT INFORMATION 

I 01 PAST RECii.UTORY~~'lr ~ 0 YES ZNO 

r-------------~~----------------~ 02 O"..scRIJ"TllOoo OF F"EteW.. STA~ LCCAL RfGULATORY~ .acTlON 

I 
·-

I 
I 
I EPAFOAM2070.1317·81) 

I 



1·. 
I· SEPA 

POTENTIAL HAZARDOUS WASTE SITE I. IOENTIFICA TION 

PRELIMINARY ASSESSMENT 01 STATE 1·02 SITE NUMBER 

PART 2 ·WASTE INFORMATION NC D aonot. 'H:;')Q 

I 
II. WASTE STATES, QUANTITIES, ANO CHARACTERISTICS 

01 PHYSICAL STATES tC"oc•o~r,..,IDCo'r/ 02 WASTE QUANTITY AT srTE 03 WASTE CHARACTERISTICS rC"ec• .. ,,.., "'""' 
fl/N&wrfl Ol .... ,. QUII'IIf,.l 

:..: "SOL:D ~ E SLURRY ""'""...,'"'"tft"ll X A. TOXIC ~: E. SOLUBLE ;:: I. HIG"'L Y VOLA TILE 
:. B POWDER. FINES :X I' LIOUID TONS l.: B. CORROSIVE :: F. INFECTlOUS :::: J. EXPlOSIVE 
,; C SlUDGE ~. G GAS <: C. RAOtOACTIVE := G f'L.AMMABLE :,: 1<. REACTIVE 

CUBIC YARDS ~ D. PERSISTENT ::_ H. IGNITABLE ::. l.INCOMPATIBLE 

-0 OTHER ;_:; M. NOT APPLICABlE 
ISDtC"rl NO.OFORUMS 

Ill. \Y ASTE TYPE 

1.·. 
CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT 02 UNIT OF MEASURE OJ COMMENTS 

SLIJ SLUDGE 

OLW OILY WASTE 

SOL SOLVENTS unknown 
PSO PESTICIDES 

occ OTHER ORGANIC CHEMICALS 

1 
.. 
.. ICC INORGANIC CHEMICALS 

ACO ACIDS 

8A3 BASES 

1:: MES HEAVY METALS 

IV. HAZARDOUS SUBSTANCES tl••_ ... _.,, • ...,.-,c.r..,c.tlH""'""'" 

01 CATEGORY 02 SUBSTANCE NAME D3 CAS NUMBER 0~ STORAGE:DISPOSAL METHOD 05 CONCENTRATION g~~ 
.. 

I:· 
U239 xylene 1330-20-7 

Tolnene 108-88-3 
methanol 67-56-1 

I·. 
methyl ethyl ketone 78-93-3 
Nethyl isobutyl ketone 108-10-1 

U002 Acetone -67-64-l 

U077 1,2-Dichloroethane 107-06-2 

. 

I 
I V. FEEDSTOCKS rs .. •.-,.,CAs_., 

CAT!:GORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 04 CAS NUMBEFI 

FOS FOS 

I FOS FOS 

FDS FOS 

FDS FOS 

I· 
I 

VI. SOURCES OF INFORMATION tc.<•-"'••-••· •. ,.,.,.,,,._,, ,_....,.,.,,,..,_., 

Harvy Mathias City Manager/City of Salisbury 
Kelly Patton Superintendent of Water and Waste Water Treatment/City of Salisbury 

National Starch and Chemical Company Permit-applications (NC T00623116) 

I 
EP.O.FORM2070·12(7·811 

I 
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I 
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,, r:. M. rENT A TIV E DISPOSITION I --. .... u.: 
?t!i':~.zs b~. 1:1 :he rr;;:on;,l H~:ardo~:s ll.'~sle Lo1: fdt and s~:bm11 a.copr to: U.S. Envzronmenlal ?rolecllon A;:onq·, Sz:t 7:o:•·~~ 
S; ;:.,-.. H;,:a,:~-..:s ·~·H:t Enfor<=t"'tnl Task force (£N•335); 41)1 M S1., s~·. ll.'ashinglon, DC 20460. 

i I. SITE IDENTIFICATION 

:~.:::;,·~ ••• '~=~,..,::-.r:-:::~: •<=::::-:I~J and a;:encrfzes) thai should be :n,·ol\'ed by :-::arion~; 'X' 1n the approprute boxes • 

!'r::a:£•·£~~ .c..:-:"•0.,. ...,~~:::~::: ,,, y~J. sp~erly '" p.,, E.,..,~,,., th• c••r .-.·ill 
:. ::t :••.-~·•1,· ~.,.,.,:: :>)· '"" £PA at rhr St•t~ •nd .. ·hat typr ol ~nlotcrmrnr •cuon 

11 •,.,••c•!'•tr~ 1 

..... A"'·., 0 I I ST•TC I \.C:A._ 

1><1 
I 

r. •"-:•=~':'£ "!'.-!: t~~IUAit:J :;.a.':'t or F'INA~ OISPOSITIOH 
,,.,;=·· e•, . .4.. Y'•l 

G, IF' A CASE OEVEL.OP'-4(N'l' PL.AN IS N!:CE:SSA<IY, '":I:; A':'[ 'l'~t 
ESTI'-4ATE:O OATE ON WHICH THE PL.AN WIL.L. B!: ::tv!:I..O"!::: 
(mo., d•)", & yr,J 

.. ·'Ill. INVESTIGATIVE ACTIVITY HEEDED 

~- ~<~::~OS!:::I~V!:STIGAT0~A~C~T~I~V~I~T~Y~~~~~~~·~il~~~d~/~n~~~~~·-•~•o~n~)--V--~-----~----------------------~ 

1. "'!'~---c:: r:o= oe":'.a.tNtNc 
.. !:t:t:: •:=•~•C"''.t.L IHrO. 

--
IJ: - - - - - -
:, . 

D. ':'VII=( C,. .,.O,rTOAI,..C, 
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POTENTIAL HAZARDOUS WASTE SITE 
PRELIMINARY ASSESSMENT 

I. IDENTIFICATION 

&EPA PART 1 ·SITE INFORMATION AND ASSESSMENT 

II. SITE NAME AND LOCATION 
plant 02 STREET. ROUTE NO., OR SPECIFIC LOCATION IOENTIFIEA 

Town Creek Regional Waste Water Treatment Heiligtown Road 
OJC:TY 

Salisbury 
09 COCRCINATES LATITUDE 

3 5 41 00 N ---- --·- I 
LONGITUDE 

080 24 40 w ----- --·-

04 STATE I 05 ZIP CODE 106 COUNTY 

NCj 28144 1 Rowan I
07COI,J~l'oe CONQ cooe OIST 

80 08 

Travel south on I-85 from Greensboro. Take the Spencer exit. Travel into Spencer 
on Hwy. 29. At the first traffic light, turn onto Heiligtown Road. The Town Creek 
~lant is located approximately one mile from the intersection. 
Ill. RESPONSIBLE PARTIES 

City of Salisbury 
OJ CITY 

Salisbury 

C9CITY 

1 J TYPE OF OWNERSHIP rCJooc• ••fl 

Post Office Box 479 
o .. STATE I 05 ZIPCOOE 

NC I 28144 
oe TELEPHONE NUMBER I 
I 704 637-2200 

08 STREET rau ....... '"-·"''-rw/1 

12 TELEPHONE NUMBER 

I I l 

0 A. PRIVATE C B. FEDERAL: 0 C. STATE CD.COUNTY ~E. MUNICIPAL 

w F. OTHER: --------,:-::-So.c.Jy---,-,--------- 0 G. UNKNOWN 

1 4 OWNEA:OPER.o TOR NOTIFICATION 0.. FILf tC'Ioct., Nl """'Y! 

C A. RCRA 3001 DATE RECEIVED: I I 0 B. UNCONTROLLED WASTE SITEtCEI!CLA IOlcJ DATE RECEIVED: t I 0 C. NONE 
MONT" CAY YEAA ~ .. CAY YEAA 

IV. CHARACTERIZATION OF POTENTIAL HAZARD 
01 ON SITE INSPECTION BYIC."••<:tciiNI-'fJ 

0 YES DATE __,..,=J..I=-'=':-:-
0 A. EPA Ci B. EPA CONTRACTOR 0 C. STATE 0 D. OTHER CONTRACTOR 
0 E. LOCAL HEALTH OFFICIAL 0 F. OTHER: :g NO .. OHTH CAY VEAA ,_,, 
CONTRACTOR NAME(S): 

02 SITE STATUS IC/toet ooor 

0 A. ACTIVE . 'Z B. INACTIVE 0 C. UNKNOWN 

OJ YEARS OF OPERATION 

late 1960'sl earlv 1970's OUNKNOWN 
BEGINNING V£AA EHOI><G VEAA 

04 DESCRIPTION OF SUSST.-.NCES PCSSl81.. Y PI'IESENT. KNOWN. OR AL1.EGEC 

The City of Salisbury has received reports that National Starch and Chemical Company 
(NC D991278953)was allowed to dump waste solvents into the WWTP and then bury the 
drums on site at the WWTP. 

05 C.ESCAIPTICN OF POTENTlAI. HAZAAO TO ENVIRONMENT ANC/OR POPUl.A noN 

Waste streams from National Starch include xylene,.toluene, methanol, methyl ethyl 
k~tone and isobutyl ketone. A site inspection is recommended to locate the 
burial site and to sample the two monitoring wells for volatile organics. 

V. PRIORITY ASSESSMENT 

B. MEDIUM ~C. LOW 0 D. NONE 
(JIU,.CIIW't,.,...~NIIIJ (No,.,.,.,_, ICtbt lte.oed. COiftOI!tf• CtiN.,.I ~0'1/otMJ 

VI. INFORMATION AVAILA!3LE FROM 
OJ TEI.EPHONE NUMBER 02 OF tAge~tCr·oro•,.,,., .. : 

Superintendent of Water and Waste Water 
'T'.-o.,.-,.,,onl" - f'.ft- .. ...,; ~,.1;~1-11v-v 

01 CONTACT 

Kelly Patton C7041 637-2200 

~o~~G~=~:Y_ JOO~A i~~~T:_ _ or TEL.EPHONE Nu~.eeeA 
IJHt< 'IJHs knl In b H;.~z Wa! i~l91 733-2178 

08 DATE 

10 ,s .84 
I.IONTH CAY Yf.AA 

04 PERSON RESPONSIBI.E FOR ASSESSMENT 

O.W. Strickland 
EPA FOAM 2070·12(7·81) 
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DATE: 8 October 1984 

TO: File 

FROH: Lee Crosby 

RE: Site Inspection 
ToYn Creek Regional Waste Water Treatment Plant 

A site inspection has been scheduled for Tuesday, 9 October 1984 by 
the N.C. Solid and Hazardous Waste Management Branch. Environmental 
Engineer, Bill Meyer, and Geologist, Gary Babb, plan to locate the buried 
drums by auger borings and magnetometer readings. The two monitoring wells 
at the treatment plant will be sampled for volatile organics as well as other 
parameters. Additional sampling points will be determined on site. RCRA 3012 
Geologist, Mark Durway, will assist. 

LC/lw 

: ~ .. 
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POTENTIAL HAZAkDOUS WASTE SITE 
PRELIMINARY ASSESSMENT 

I.IDENTIFICA TION 

SEPA PART 1 ·SITE INFORMATION AND ASSESSMENT 

II. SITE NAME AND LOCATION 

0 I SITE NAME ILOQII. •-. ., •• ~--of uoJ p 1 ant 02 STREET. ROUTE NO., OR SPECIFIC LOCATION IDENTIFIER 

Town Creek Regional Waste Water Treatment Heili~town Road 
OJ CITY 

Salisbury 
0:1 C~::JINATES LATITUDE 

]__;; ~!_ _QQ_,'ti_ I 

o• STATE 1 osz1P cooe 1oe couNTY 

NC 1 28144 1 Ro~an 

LONGITUDE 

..Q§_O_ 14_ .!!,Q..:.. W 

Travel south on I-85 from Greensboro. Take -the Spencer exit. 
on H~. 29. At the first traffic light, turn onto Heiligto~ 
plant is located approximately one mile from the intersection. 

Travel into Spencer 
Road. The Town Creek 

Ill. RESPONSIBLE PARTIES 

01 OWNERI/tiiiiO..,} 02 STREET (8uUIOOI, "*">g. ,.S<d.,.,.., 
City of Salisbury Post Office Box 479 

o• STATE' OS ZJPCOOE 

NC I 28144 
OJ CITY 

Salisbury 
Oe TE~EP~ONE NUMBER 

I 704 637-2200 
C7 OPERATOR til tM•n 1ncJ ~"'•'•"' trom owt~erJ 08 STREET ;au .... ,, INI'>g. ,.,.,.,., 

10 STAT~Ill ZIPCOOE c;g CITY 12 TELEPHONE NUMBER 

I I 

13 TYPE OF 0WN~R3HIP tCJtoc• .,.., 

0 A. PRIVATE C B. FEDERAL: 0 C. STATE CD.COUNTY Of E. MUNICIPAL 

0 F. OTHER:-------..,.,.-.....,....---------
t~r,, 

0 G. UNKNOWN 

14 OWNER/OPERATOR NOTIFICATION ON FILE tC1tKr.,,..,_,., 

CA. RCRA3001 DATE RECEIVED: 1 0 B. UNCONTROLLED WASTE SITEtCEIICI.A rOlcJ DATE RECEIVEQ: t I 0 C. NONE 
.. OHTH CAY YEAA ..aNTH DAY Y[AA 

IV. CHARACTERIZATION OF POTENTIAL HAZARD 

01 ON SITE INSPECTION BYIC/~Kk.,Nl_,-} 

0 YES DATE.......,.,=,..~.'"'=""""'~-=-
0 A. EPA 0 B. EPA CONTRACTOR 0 C. STATE 0 D. OTHER COmRACTOR 

,:g NO .. ONTW DAY Yf.&A 0 E. LOCAL HEALTH OFFICIAL 0 F. OTHER: 

CONTRACTOR NAME(S): 

02 SITESTATUStCJt...:t.,ol OJ YEARS OF OPERA TlON 

late 1960 1 s I early 1970 1 s o UNKNOWN 0 A. ACTIVE '5!' B. INACTIVE 0 C. UNKNOWN 
BEGINNING YEAA [NOING YEAA 

04 DESCRIPTION OF SUSST ANCES POSSIBLY PRESENT. KNOWN. OR AU.EGED 
The City of Salisbury has received reports that National Starch and Chemical Company 
(NC D991278953)~as allo~ed to dump waste solvents into the WWTP and then bury the 
drums on site at the WWTP. 

05 DESCRIPTION OF POTENTIAL HAZAA0 TO ENVIRONMENT ANOIOR POPULATION 
Waste streams from National Starch include xylene, toluene, methanol, methyl ethyl 
ketone and isobutyl ketone. A site inspection is recommended to locate the 
burial site and to sample the t~o monitoring ~ells for volatile organics. 

V. PRIORITY ASSESSMENT 

0 I PRIORITY FOR INSPECTION tCJtK• ..,., 1-,_• CIOOClN, .-. I'WI 2 • ,..,.,, ---hll' • C.•- o/Hoz..-.. c--• _...,_,, 
A. HIGH B. MEDIUM C. LOW D. NONE 

flrtJDtel.on ,_Oio'l'.., P'OiftDt,.,l ~t.IOit ~ fN~I Of' ll'tM ,.....,.. 0.1•1 fNo ,.,.,, IC'Ibllle..,.,, COfftPiitll Clln'9f'lt ~IQit lomtl 

VI. INFORMATION AVAILABLE FROM 
03 TELEPHONE NUI.IBER 02 OF tApo...,J"Orvo.,...,_, 

Superintendent of Water and Waste Water 
'1"..-o_,.-,.,o .... t- - r.; ..... nf c:-~1.: ~,. '""" 

01 CONTACT 

Kelly Patton 17041 637-2200 
011 DATE 

10 ,s ,84 
WONT" OAY YEA" 

C5 AGENCY I 011 ORGAI'lllATION 07 TELEPHONE NUMBER 

h~~/nH~ kn1irl F. H::t 7 WaH~~l91733-2178 
O• PERSON RESPONSIBLE FOR ASSESSMENT 

O.W. Strickland 
EP.t. FORM 2070·12 (7·8 II 



I·· .. 
't <>/-.•. POTENTIAL HAZARDC,US WASTE SITE I. IDENTIFICATION 

SEPA;;~ 
.. .t ·-.:"": 

PRELIMINARY ASSESSMENT 01 STATE 102 SITE NUMBER 

PART 2 ·WASTE INFORMATION 
NC D I 

II. W .ASTE ST .A TES, QUANTITIES, .AND CHARACTERISTICS 

01 PHYSICAL STATES ;C•oca.,r•llocOirl 02 WASTE QUANTITY AT SITE 03 WASTE CHARACT!:RISTICS tC•..:•., '"'' ..,.,.,, 
flriUitl't• of•Urt i0Yt"tlf41 

t:: A SOLID wE. SLURRY ~~~ 0. ff'Witl•""',.'' X A. TOXIC C: E. SOLUBLE t.: I HIGHLY VOLA Tli.E 
;:: 9. POWDER. FINES :X F. U:lUIO TONS 0 B. CORROSIVE C F. INFECTIOUS C J. EXPLOSIVE 
~ C.S~UOOE L. G. GAS C C. RAOIOACTIVE C G. FLAMMABLE l: K. REACTIVE 

CUSI':YAROS ;li 0. PERSISTENT !J H. IGN!T ABLE :: L. INCOMPATIBLE 

~D. OTHER :.:; M. NOT APPUCABLE 
tSDectlyl NO.OFORUMS 

IIJ.WASTE TYPE 

I 
I 

CATEGORY SUBSTANCE NAME 01 GROSS AMOUNT lo2 UNIT OF MEASURE OJ COMMENTS 

SLU SLUDGE 

OLW OILY WASTE I 
SOL SOLVENTS unknoT,oTO 
PSO PESTICIDES 

occ OTHER ORGANIC CHEMICALS I 
IOC INORGANIC CHEMICALS 

ACO ACIOS 

BAS BASES I 
MES HEAVY METALS 

IV. HAZARDOUS SUBSTANCES rsu~"'""''"''""'""'""""'"••"CASN_,, 

01 CATEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 0-' STORA.GEtOISPOSAL METHOD 05 CONCENTRATION De MEASVfi,E OF 
CONCENTRATON I 

U239 xylene 1330-20-7 
Tolnene 108-88-3 
methanol 67-56-1 I 
methyl ethyl ketone 78-93-3 
Methyl isobutyl ketone 108-10-1 

U002 Acetone 167-64-l I 
U077 1,2-Dichloroethane 107-06-2 

I 
I 
I . 

V. FEEDSTOCKS rs ... _.,,,.,e,u_, 
CATEGORY 0 1 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOC)(NAME 02 CAS NUt.4BER I 

FDS FOS 

FOS FOS 

FDS FOS I 
F"~ 

""' FOS 

VI. SOURCES OF INFORMATION rc"""""~"'"'ocu.o.p .. ll•"""'·'_..,_.,,,,,,.t>Oml 
Harvy Mathias City Manager/City of Salisbury 
Kelly Patton Superintendent of Water and Waste Water Treatment/City of Salisbury 

National Starch and Chemical_ Company ·Permit-applications (NC T00623116) 

I 
I 

EPAFORM2070·12 (7·1111 

I 
I 
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;. ;,., . 

DATE: 8 October 1984 

TO: File 

FROM: Lee Crosby 

RE: Site Inspection 
Tow~ Creek Regional Waste Water Treatment Plant 

A site inspection has been scheduled for Tuesday, 9 October 1984 by 
the·N.C. Solid and Hazardous Waste Management Branch. Environmental 
Engineer, Bill Meyer, and Geologist, Gary Babb, plan to locate the buried 
drums by auger borings and magnetometer readings. The two monitoring wells 
at the treatment plant will be sampled for volatile organics as well as other 
parameters. Additional sampling points will be determined on site. RCRA 3012 
Geologist, Mark Durway, will assist. 

LC/lw 
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SPENCER 

HISTORIC SAUSBURY 
POINTS OF INTEREST 

1,11owan Museum 
2. PtiSbyltrhn lectut1 Room 
3. English C.mtltl'/ 
•· SL Luku Episcopal Church 
5. Dr. Jouphua Hall Houaa 
II. Htndtraon Llw Olllct 
7. Public llbral'/ 
I. National C.mtltl'/ 
t. C<lnltdtratt Prison Slit 

10. Old Stone Hoult 
11.GtlmuMIII 
12. Old lutheran C.mtttl'/ 
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DIVISION OF HEALTH SERVICES 
P.O. Box 2091 
Raleigh, N.C. 27602-2091 

Mr. Greg Fraley 
EPA NC/SC Project Officer 
Investigation Compliance Section 
345 Courtland St., NE 
Atlanta, Georgia 30365 

Dear Greg: 

Ronald H. Levine, M.D., M.P.H. 
STATE HEALTH DIRECTOR 

23 October 1984 

Enclosed please find copies of the preliminary assessments for the 
Town Creek and Grant Creek Regional Waste Water Treatment Plants. At 
this time the assessments have not been approved by our State RCRA 3012 
Review Committee. 

The City of Salisbury is in the process of submitting a 103(c) 
CERCLA notification for both waste water treatment plants. It is my 
understanding that the EPA site inspection numbers will be assigned at 
that time. 

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

LC/lw 

Enclosures 

Sincerely, 

~~b 
Lee Crosby, Chemist 

Solid & Hazardous Waste Management Branch 
Environmental Health Section 

James B Hunt Jr/ Sarah T Morrow, M 0. MPH 
STATE OF NORTH CAROLINA GOVERNOR. DEPARTMENT OF HUMAN RESOURCES SECRETARY 
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Mr. Walton Jones 
US EPA Region IV 
Sites Notification 
Atlanta, Ga. 30308 

Cit'! o/ Sa/idbur'J 
r/orfh Carolina 

November 21, 1984 

Subject: US EPA Notification of Hazardous \.Jaste Site Form (8900-1) 
Grant Creek and Town Creek Wastewater Treatment Plants 

Dear f-Ir. \~alton: 

Enclosed are two copies of EPA form 8900-1 which have been filled out 
to the best of our knowledge. The N.C. ·Division of Health Services, Solias 
and Hazardous Waste Management Branch, Environmental Health Section requested 
that we complete the forms. 

The City of Salisbury has,since becoming aware of potential hazardous 
waste burial sites located at our wastewater treatment plants, contacted 
the Solids and Hazardous Waste Management Branch of the State Division of 
Health Services which conducted a site survey along \'lith some limited 
sampling and testing of wells. No evidence of hazardous wastes or contami
nation was uncovered. 

Recently on November 14 thru 16, EPA's monitoring/response team visite~ 
both sites and conducted a much more extensive survey of potential burial ~ 
and disposal sites. No samples were taken and we await further word on 
whether or not additional information needs to be collected or actual 
exploration and sampling will be conducted under EPA or State supervision. 

The "city of Salisbury wants to determine if any actual dump or potential 
health hazard exists. We will continue to cooperate in every way. 

If any additional information is required please contact us. 

JCV/pbr 

Enclosures 

Sincerely, 
/! l ·" ///.--.L £",f;.7--- .,.., . -. Y-l--i / _~. 

John C. Vest, P.E. 
Director of Public Works 
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REGION: 
STATE : 

EPA ID: 

-
04 
NC 

-

NCD980843528 

- -

SITE NAME: TOWN CREEK REGIONAL WWTP 

(EET: 

CITY: 

HEILIGTOWN RD 

SALISBURY 

- - - - - - -
U.S. ENVIRONMENTAL PROTECTION AGENCY 

OF~iCE OF EMERGENCY AND REMEDIAL RESPONSE 
C E R C L A 

M.2 - SITE MAINTENANCE FORM 

SOURCE: R 

CONG DIST: 08 

ZIP: 28144 

• ACTION: _ 

.. 

- -

CNTY NAME: ROWAN · 

LATITUDE: 35/40/00.0 

CNTY CODE: 159 

LONGITUDE: 080/28/48.0 . -'-'-·- -'-'-·-
SMSA: 7140 HYDRO UNIT: 03040102 

INVENTORY IND: Y REMEDIAL IND: Y REMOVAL IND: N FED FAC IND: N 

NPL IND: N NPL LISTING DATE: NPL DELISTING DATE: -'- -'-
APPROACH: SITE CLASS: 

SITE/SPILL IDS: 

-

RPM NAME: RPM PHONE: -------

DIOXIN TIER: REG FLD1: REG FLD2: 

RESP TERM: PENDING < > NO FURTHER ACTION < > 

~ DISP: NO VIABLE RESP PARTY 

ENFORCED RESPONSE 

SITE DESCRIPTION: 

VOLUNTARY RESPONSE 

COST RECOVERY 

' 

" PENDING <-> NO FURTHER ACTION <-> 

- -
PAGE 

RUN DATE 
RUN TIME 

-· 
!041' 

85/09/23 
09:49:26 



- -
REGION: 
STATE : 

SITE: 

-
04 
NC 

- - -

TOWN CREEK REGIONAL WWTP 

-

EPA ID: NCD980843528 PROGRAM CODE: HOl 

,GRAM QUALIFIER: ALIAS LINK 

PROGRAM NAME: SITE EVALUATION 

DESCRIPTION: 

- - - - - -
U.S. ENVIRONMENTAL PROTECTION AGENCY 

OFF~CE OF EMERGENCY AND REMEDIAL RESPONSE 
C E R C L A 

M.2 - PROGRAM MAINTENANCE FORM 

* ACTION: _ 

PROGRAM TYPE: * 

- - - - -
PAGE 

RUN DATE 
RUN TIME 

-
104.2·· 

85/09/23 
09:49:26 



- -
REGION: 
STATE : 

-
04 
~·~ 

- - -

SITE: TOWN CREEK REGIONAL WWTP 
PROGRAM: SITE EVALUATION 

- - - - - - -
U.S. ENVIRONMENTAL PROTECTION AGENCY 

OFFICE OF EMERGENCY AND REMEDIAL RESPONSE 
C E R C L A 

~ 2 - EVENT MAINTENANCE FORM 

* ACTION: _ 

- - - - -
PAGE 

RUN DATE 
RUN TIME 

.. . 
1043-. 

B'i/09/23 
0>:49:26 

EPA ID: NCD980843528 PROGRAM CODE: HOl EVENT TYPE: DSl 

3 CODE: 

EVENT NAME: 

DESCRIPTION: 

ORIGINAL 

START: 

COMP : 

.. .., COMMENT: 

RG COMMENT: 

COOP AGR II 

EVENT QUALIFIER: 

DISCOVERY 

CURRENT 

START: 

COMP : 

AMENDMENT II STATUS 

EVENT LEAD: 

STATUS: 

ACTUAL 

START: 

E 

COMP : 84/10/01 

STATE X 

* 

.. 

.. 

.. 
* 

.. _,_,_ 

.. _,_,_ 
_ ,_,_ 
_,_,_ 

_,_, _ 
-'-'-

. --------------------------------

• 



- -
REGION: 
STATE : 

-
04 
NC 

- - -

SITE: TOWN CREEK REGIONAL WWTP 
PROGRAM: SITE EVALUATION 

- - - - - --
U.S. ENVIRONMENTAL PROTECTION AGENCY 

OFFICE rF EMERGENCY AND REMEDIAL RESPONSE 
C E R C L A 

M.2- EVENT MAINTENANCE FORM 

" ACTION: _ 

- -

EPA ID: NCD980843528 PROGRAM CODE: HOI EVENT TYPE: PAl 

.S CODE: EVENT QUALIFIER: 

EVENT NAME: PRELIMINARY ASSESSMENT 

DESCRIPTION: 

EVENT LEAD: 

STATUS: 

s 

* -----------------------------

- - -
PAGE 

RUN DATE 
RUN TIME 

-
1044 ·. 

85/0:1/23 
09:49:26 

* ----------------------------------------------------------
* 

* 

ORIGINAL CURRENT ACTUAL 

START: START: START: 85/01/01 * _, __ ,_ --'--'-- --'--'-- . , 
COMP : COMP : COMP : 85/02/01 * -'--'- --'--'-- --'--'-- . 

., COMMENT: 

* 

RG COMMENT: 

* 

COOP AGR It AMENDMENT It STATUS STATE X 



- -
REGION: 
STATE : 

-
04 
NC 

- - -

SITE: TOWN CREEK REGIONAL WWTP 
PROGRAM: SITE EVALUATION 

- - - - - - -
U.S. ENVIRONMENTAL PROTECTIC1N AGENCY 

OFFICE OF EMERGENCY AND REMEDIAL RESPONSE 
C E R C L A 

M.2 - E~ENT MAINTENANCE FORM 

A ACTION: -

EPA ID: NCD980843528 PROGRAM CODE: HOl EVENT TYPE: Sil 

; CODE: EVENT QUALIFIER: 

EVENT NAME: SITE INSPECTION 

DESCRIPTION: 

ORIGINAL 

START: 

COMP : 

...... COMMENT: 

RG COMMENT: 

COOP AGR It 

CURRENT 

START: 

COMP : 

AMENDMENT It STATUS 

EVENT LEAD: s 
STATUS: 

ACTUAL 

START: 84/11/07 

COMP : 85/0l/05 

STATE X 

.. _,_,_ 

.. _,_,_ 

.. 

- - -

_,_,_ 
_,_,_ 

- -
PAGE 

RUN DATE 
RUN TIME 

-.. 
1(145-

85/09/23 
09:49:26 

_,_,_ 
_,_,_ 
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SUMMARY ?OPULA.TION AND HOUSING OiARACI~JSTICS NORTH CAROLINA 1C: 

NOTE: The populaton counts set forth :.!::ein are subject to 
possible correction fer undercount or o\·e.::ount. The United States 
Department of Com:::erce is considering -:;~ether to correct these counts 
and will publish corre::ted counts, if any, :::-t later than July 15, 1991. 
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B&V Waste Science, Inc. 

TELEPHONE MEMORANDUM 

U.S. EPA 
Town Creek Treatment Plant 
Private wells in and near 
Salisbury, N.C. 

To: Randy Trillaman 

Reference 4 

B&V Project 52012.460 

July 13, 1994 
10:45 AM 

Company: Health Department, Water Resources Division, 
Groundwater Section 

Phone No.: (919) 733-3221 

Recorded by: Sue Martin 

Mr. Trillaman informed me that there are 915 groundwater wells in the 
City of Salisbury and surrounding communities registered with the Health 
Department. The average water level in the wells is approximately 30 
feet below ground surface. Mr. Trillaman does not have any information 
on screen depths. Coordinates are not available for the wells. Mr. 
Trillaman informs me that the wells are only databased according to 
city. Mr. Trillaman also stated that the number of wells he quoted me 
includes both drinking water wells, industrial wells, and any other type 
of well. His database does not distinguish the type of well. 
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JUL 13 '94 12:52PM BLACK & VEATCH WASTE SCIENCE 

Reference 5 
i 

TOWNE CREEK WASTE WATER PLANT 
LATITUDE 35:41: 0 LONGlTtJDE 80:24:40 1.983 POPULATION 

SECTOR 
KM 0.00-.400 .400-.81.0 .810-1.60 1. 60-3.20 3.20-4.80 4.80-6.40 TOTALS 

--------- --------- --------- --------- --------- --------- ---------s l 0 0 197 69 200 0 466 
s 2 0 0 0 202 l. 0 203 
s 3 0 68 0 93 0 822 983 
s 4 0 0 0 53 0 0 53 
s 5 0 0 0 438 384 324 1146 
s 6 0 0 204 89 268 3214 3775 
s 7 0 :·:-.... 28 131.8 1910 3221 4164 10641 
s 8 .. -~~:.o ·.~-~-C-~· ·~: . . -~·-.! 1! :}; . .-= o 69 1870 585 799 3323 

--------- --------- --------- --------- --------- --------- ---------
RING 0 96 1788 4724 4659 9323 20590 
'rOTALS 

1. 
I 
I 
I 
I 
I 
I· 
I 

.press RETURN to continue 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

MENU: Geociata Handling Data List procedures 
JOteB'I$ijB~j!8llll'&tHJJIUtJ!ij&~pfihB'Iltli!.itliei!znilev~ln parentheses) 
or a command: HELP, HELP option, BACK, CLEAR, EXIT, TUTOR 
GEMS> exit 

Type YES to confirm the EXIT commP ·r 
GEMS> yes 
$ logout 

HTW logged out at · 
Itemized resource chargp· 

VAX'I'Ml \ QO 
9040 \ 
GEMSOOOl ~ ,\ 

/0 
H'I'W , ""'-:> .~ 0 
( 00071.0 ;\ ~ ' '"' 

\.\ ~... "),\\ 

NODE: 
ACCT: 
PROJ: 
USER: 
UIC: 
BAUD: 

ype NO to restart GEMS 

:41:42.74 
n, follow~ 

!ME: 13-JUL-1994 12:40:54.12 
!ME: 13-JUL-1994 12:41:42.74 

"C'.RIOD:94070l 
WEDNESDAY 

.,: VTA2403 
" '.V" 0 IJ dJ 

DESCRIPTION OF',, \ ~'() ~·, Jf:- '-' / EXPENDITURE 
---------------- • ,J, • bo \. .... ..r . "'Y- ·--------------------

"' '\\.~ j ~ U'~ ~'"' J<. / 
ALL CHARGE LEVEL~\ ( _.-.....o\J' ._J\ ~\.<-v / 

300 t.;aud ',\ ~)v . .Y ~'x .,#'9 

~ ~ cv 
$ 

CPU 'l'IME '\,~ '-.~ r...r-j("' /'7, 3 

TOTAL FOR THIS SESS~ ~-~~ (\....~ 
** Note: This total refle ' /~es for this process only, 

subprocesses crea ._/': fl this session are accounted for 
separately V 

CLR PAD 

NO CARRIER 

o.oooo 
0.6983 

0.6983 
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B&V Waste Science, Inc. 

TELEPHONE MEMORANDUM 

U.S. EPA 
Town Creek Wastewater Plant 
Municiple Water System 

To: 
Company: 
Phone No.: 

Recorded by: 

Barret Laciter 
Salisbury Water Utility 
(704) 638-5300 

Sue Martin 

Reference 6 

B&V Project 52012.460 

July 13, 1994 
7:30 AM 

Barret informs me that the municiple water supply is from surface water 
from the Yadkin River. There is only one surface water intake that is 
at the confluence of the S. Yadkin and the Yadkin River. It is right on 
the border of Davey and Rowan Counties, and sits on the Rowan side on 
Hannifer Road. 

Barret estimates that the municiple system serves a population of 
approximately 30,000 people. It serves people within Salisbury, Granite 
Quarry, Spencer, and East Spencer city limits. Barret believes a few 
people within these areas may be served by private wells. He does not 
know much about the subsurface stratigraphy. 

Barret does not know the average flow rate of the Yadkin or South Yadkin 
rivers. 
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GEOLOGY AND GROUND WATER IN THE STATESVILLE AREA, NORTH CAROLINA 

By HARRY E. Li:GIUND 

ABSTRACT 

The Statuville area is sliihtly west of the center o! North Carolina and consist! of Alexander. Catawba. 
Davidson, Davie. Iredell. and Rowan Counties. It includes 2,556 square miles and in 1«350 had a population of 
2S5.i2.3. The people an ~niared in both aiTiculture and ma.nu!acturinr. In addition to the farmers. manr 
industrial workers live in the rural areu; an outstand.ini feature i.s the rrut rural population and its rela
tively hirh standard o! livinr. 

The area lie., in the Piedmont province. Topoi'faphic.:a\ly, it conai.st:s moatl7 of low, rounded hiils and 
gentle ~lopes, althouih a few scattered mountains rise zbove the upland level. The numerous strums now 
in valleys a.s much as 100 feet belo'v the level of the upland. The major strums have modera~ly hiih irad
ients to the southesst. 

Except for a small area of sedimentuy rocks of Triassic are in Davie County, the area is underlain ov 
igneous and metamorphic rocks consistinr larrely of schist. iUti.aa. rranite, dioritf, and a .series of voleani.c 
row. The volcanic rocks occur only in the southeastern p&rtl of Davidson ~nd Rowan Counties. ~1iea. 
schi.su and mic.:a and hornblende rneisaes are the chief country roc:D; they hsve betn intimatelY inlruded 
by rnnite in moat of the area. Loea.l chan res in types 9! rocka &re common, and lure homoeeneou.a ma.s.s~ 
of a sinele typt ot rock are rara. Cruau.l movementa have t1ltad th• rocka. many of which crop out in rela
tively thin banda. The moat common trend of the outcrop belt la northeutwud.. Hidinr the bedl'Qek in 
most places i.s a thick layer o! residual ~oil and weathutd rock which aupl)Ortl ·much veretation. 

Mon than 35,000 individual wella furnilh the domestic water supply for about two-thirds of the popu
lation. Drilled welll eet water from fracture~ ill the bldroek wherua the shallower dur and bored wells 
ret wa~r from the wuthertd material above bed.roclt. 

Welb drilled in the buic rocka, sueh 11 hornblende rneiu. pbb.ro, and diorit.. have a slirhtly hirher 
aver:aie yield than welll in other rock unita. 't'ha avvaee yield of municipal and industrial welb in horn
blende rneia is about 60 pllona a minute: in all the roc:la it 1.1 about •1 p,Uona a minute. 

The amount of wattr yielded by wells iJ related to to'POI"Rphic location. The aver:are yield of welLs on 
hilLs i.s about hal! that of wt.lll in other topocraphic lccationa and acnra1 tiJUI lesa tlw1 that of wells in 
draws. ~ore than 80 percent of all.mtinr wella ~ed on upland anu when eonditiona an un!avor
able for 1&1'1'1 suppli• of wat_ar. Thu. the averace jitld of 1Nlll u.t.d in thJs report i.a leu than it would 
be if !he wella wen dilt:ributad tftnly over all type~ of topocraph7. · 

The &mount of wu.r that any apec.i!ed well will yitld fl de~ l&rrtb' by chance and wmot be pre
determined. Howcca, if wa CODiider a larr- numbv of w.U.. eb•ne- da. not decide the yield.a. I! we may 
use put wella u aa iDdu. tht probabilities of future municipal aDd industrial wt.lllan u follows: at le.s.st 
so perctnt will yield mort than 11 p.llona a minute. a:; leuc 40 paant will yield more than 33 railons a 
minute. and at leat 20 percat will Jield more theM pllona a mmuta. 

The amount 'of water contaln.t in the roeka decreasn with d~ The depth at which water is found 
cann~ be predicted and Ia HJdom known for uilttDr well&. By I.D.I.b'sin• the yield.a of welll of di~e"nt 
dept.hl. it is evident that the yield per foot of well ~ dtcrt&MI With delJth., The chance of .appr!1:ia
bly incre.uinr tha );tid ol a well by drilUnr d"per thaD 2M or SOO feet m&7 be so sllrht that a new well 
mirht bt more ~nomical. · 

Tht withdrawal of water from welt. iJ only a frac:tion of that available for recharlinr the under~und 
reservoir. Rech.&1'1'1, c:ominr from about 47 'inches of rainfall annually, oc:cun in tht interstream ares.s and 
diseharl't oceun chitfty in adjacent lowland&. The annsal recharp and dlacharp an in natural b:dance. 
resultinr in no perennial tnnd in the fluctuation of the wattr table. Ita relatively quick circulation pre
\'ents the water from collectinr much mineral m.attar in solution: with the txCiption of & hirh iron content 
in some plaCII. the water is almost everywhere of iood ehemic.:al quality. 
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that borders it' ori' the south and We!t and the rabbro-<iiorite that bodders it on the north. Its contac!J 
both the il'anite and the pbbro-diorite are indenni~ and rradational. 

Quartzite.-1'he only conspicuous outcrop "i quartzite in the Sb.te!viUe area is in ea.3:ern c~~_. 
County. The quartzite fonn.s a prominent northust-trendinr ridi'e, the hiihest part of which :.s A nee: 
:\fountain. The quar.:ite occurs ~ steeply dippinr beds raniinr in thickn~s L'rom a few feet to se·• 
!':undred f~t. althouih the belt in which it is interbedded with schesb is less than a mile wide. 7he ce. 
oniy about 5 miles loni in Catawba County but it extends southwestward into Lincoln County. 

Limestone and dolomite.-Crysta.lline limest~ne and dolomite occur in a small belt approximacely ;:a:~ 
with the quuttite in Catawba County. In contrut with the quaruite, the rock weathers readily, and c:~ 
quently outcrops are sc.&.re8. The areal extent ot these rodc.s in Cata.wba County is not detiniteiy known 
probably is l~s th.a.n a square mile in the as-~epte. The ~ka are interbedded with schist. They are c~ 
and are not known to conwn solution channel.!. 

Tri&SSic rocks (~ewuk ~OUlJ).-Rocks includinr shale. sandstone. and con~rlomente. c:J.t by ci!a: 
dikes. occur in a downtaulted block in northwestern Davie County. These rocln. unlike other r-oci<3 of 
area in appearanc:e. composition. and deit'eit of meta.mofl)hum. u similar to and undoubtedly equin. 
:o rocks in two other belb in North Carolina which are known to b4l of Tria.saic a~re. Th~e rock.! in D" 
County were described in 1932 (Brown. pp. 525-.528). 

GROUND WATER 

OCCURRENCE AND MOVEMENT 

The portion o! the outer crust ·of the earth that ~ rround water may be rerarded a~ an unc 
ii'Ound reservoir. The under~und reservoir in tht Statesville area conaista of two contra.stini types. 
the clare>· and sandy soil And weathend material wbic:h undulies"tht surface u, depths renertlly rani" 
from ~everal feet u, several te%11 of feet and (2) tht undvlyhir ~rock. In the soil and weathered r: 
water occurs between th.a individual minera.l snina. but in the undtrlyinr bedrock it occurs only in f: 
tur~. These fractu.rts renerally an not evenly diltributed, so that they may b~t an inch or two or !eve 
feet .apart. Many are intaRonnec:ted su1ffciently to &llow rround water to circulate throus-h them. rn ~= 
places fracture openinp an only a fraction of AD inch wide. a.lthourh there is a rrut variation in si::~ 
openinp. The size and nU12:1bu of fractures- appur u, dec:uae with depth. As a result. mOlt ~und wa 
occurs at a depth of leu than 150 ftet-muc:.h.'nf it in the upper 30 feet of btdroc.k. Thtrt!or.. the lo·" 
limit of the reservoir is a thick. indednite zone; ':the top, howrru, is a d~ite thourh tiuetuatinr :!ur:. 
known u the water tabla. 

Ground water movt1 alowlJ thro~h the soil and fractu.r. in the rock. alwa11 under the induenc:e 
rravity. A.tt.r percol&tiDc downward en maue thrauP the10U and mantle rock. rrounci wt.tar i.s r~tric 
in circulation to fnctunt in the ~ The water doe. not rene.rally move u, rreat depths but in.su.a.c 
shunud almolt laDnll1 by "tilht'' or impermeable roc:b to dilc.har ... points near the level of the ~ren:-. 
streams. Thu.~, in the Statllvilla ana tht movt.mmt ol rround water from the reeh.&rre. or intustl'e~ 
arus to the ~ or .a.m. anu folloW'I, in rmtra.l. a short. sinuou.a path. the water 1\owinr loc.: 
throusrh intereoDDICtinr frac:tm'& 

THI WATil TAIU 

The water table. or ul)per su.rl&Ct ot the undurround rauvoir, coatinaou.ly ch.anra its position. 
t\eetinsr chaniM in undtrtrOunci stance. Thtrt b & coDit&Dt dixh.&ra'l of rround water by .seepai! i: 
strums and by evaporation ancl t:ran.IJ)iratioa by verttat1on. i'tDtrally alone the stteam.t. The di~ha: 
causes a rradua.l loweriDI' of the water table exctpt durinr and immecliattly after perioch of siiililicant ;: 
cipitation, when rechure to the underrround reservoir exOHtdl the disc:h.arp !:om it: a.s a result of !~. 
period., of p~ipitation the water table rise&. Firue 5 showt the trends ·of waur-level tiuctuatton.s tn a .... 
at Moclcsville. Davie CountY. The water level in thia well is eontrolltd only by natural condttion.s . .1nci 
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12 GEoLOGY AND G!OU'ND WATER IN THE STATtSVILl.E Au.\, No!n"H CAAOLINA 

~uctualion.s are tyl)ic:.al of those in the crystalline row oi !'{orth Carolina. In the State.s,·ille are.a ti':e c~ 
.:line 'Jt the water table covers a lonier :-.g~eiate period durini a year and is il'1nre iradual than :!':e r:se = 
:he water table. With a year of normal ramfall the reeharie to the underrround re.servoi1· is approx:::1a:e 
:r equal to the discharie from it, so that the water table at the end of the year is at about the same tevei as a 
:he begmnmg of the year. 

The withdrawal by pumpinr of welb is not ireat in the State.sville area, and the lowerini of the wate. 
~able around individual welLs doe.s not affect the reiional w:ner table. There C\ppears to be no ev1dence :. 
support the general belie! that the water Uble hu ~n dec.lininr durini recent year!. Both the ·loilc.a 
aeductions from an undenundinr of the principles of il'ound-water occurrence and movement :tnd the nctua 
me.&3urement.s of water levtb durinr the pa.st 20 years re!ute this ~lie! and show, instead. that the wate: 
:able in unpumped or lirhtly pumped areas ha.s no trend except that a.saociated \\ith climate. 

In the State.sville area there is a noticeable chanre in the water table With the seuoiU. It renerail:r· :e 
gins to decline in April or May, owini to the increuing amount of evaporation :1nd transpiration by piants 
which uot only con.!ume rround water but reduce the amount ot precipitation that can reach the wtur -:aoie 
Althourh interrupted by minor rises dul! to exceptionally huvy rainfall, this decline ienen.lly continue: 
:!1rousrh summer and autumn. in spite of the abundant rainf:ill of July and AUi\lSt. I3y November or Decem 
ber. when much of the ve~tion is dormant and evaporation is low, the precipitation arain beeome.s effec::·:• 
in producini reeharie ancl the water table beaizu to rise until it_ru.ches anothe1· hirh staie about April o: 
~tay of the next year. 

A.!ide from the -.bove con.!iderr.tioll! of cliznate the depth to the water table in the St.a~~lle area de· 
pend.s chiedy on topoil'aphy and on the tr2.namittinr ehancteri.stica of fracturu in the roc:U. I!l \'allev.• 
the wat4r table renerally is at or near the rround surface. whueu on hilla the water table may be iO te.e: 
or more below the surfae&. Beneath thoae hilla where fractures an la.rre and abundant enourh to dis
enure water rapidly into the adjacint vaUe11 the water table will be lower than where the roclc.s contai:: 
few !rac:ture:s. 

The water table lies in tht r!Siduum or mantle rock in moat places. especially beneath the broad uplanc 
areu where the residuum is thick. Althouih then· is a mat variation in the depth to the water table anc 
in the thiclcnesa of tht rtSiduum, the water table purally U11 MVtral feet above the ba.se of the r~iduurr.. 
Durini drourhts, when it may bt several feet lower than durinr wet SUI0111, :he water table is in the bed
reek in some places. 

... SPRINGS 

Leakare from the undurround reservoir in '-the form of sl)rinp is ext:rtmely common in the Statesville 
area. The slopa an ateep moqh in many pt.a.c. to bt tnnaeeted by the watar table, allowinr water ~= 
leak from the undtl'lfOuncl rtiCf"f'Olr. In some plact~ the lukap of watl!' is so small and so acattutd that 
evaporation a.ncl t:nalpir&tion UM it all. leavi.nl' none for runo« in struma: in other places tht leakaie is 
conc:.e.ntrated "1'C'GGI' to form a ama11 sprinr. AlmOIIt all al)rinl'l yield tea than 10 pllons a minute and 
most yield 1 to a •Uone • milurt.e. Ma.t of the al)rinpahow Uttle ftactuation in yield. althourh some sprinrs 
emer~nr from tile upper slope~ of hilll 11how a dtcline in yield durinr clry seuona. · 

A major factor contro111Dc the yield of Sl)rinp ia the nsiclaaltoU that CO"en the bedroc.k almOit every
where. I! the aoil zone u utremt!1 thin or &beent at the junction of the water table and surfaca slope. the 
fiow of water !rom tht fracturtl or from tht upper surface of tht btdroek will b4 concentrated sulficiently 
!or a ~prinl' to form. Howner, a moderately thin layer, of soil allows water cominr from the fnctUres to 
sprud throurh it to be quickly loct by eval)Oration. Molt 8Prinrl oceur in the huda of stHp valleys where 
emer~nr around water will baTt a rood cha.nc:. of ~ eonc:etn.tld. Sprinp would b. turn and more 
abundant it it wen not for the fact that the soU ttnda to Cl"'IP down the slopes \.Oward the \'alleys and thus 
tends to cover the openilll'l throurh which watar mirht othtrwiM isaue. 

Their low vield and unfavorable locatiora in valle:n prevent sprinp from lleinr e~tensi\·ely u:~cd. ;ti
thoaih they ar~ a soure. of water for some rural dwellinp. The available an~lyses indic:ate t~at spring 
water contains much lesa minanl matUr in solution than doa well watu. chltlly because ~prmg waters 
i'e!ltrally circulau more rspidly and at dhallowtr depths throurh tht roclta. The water of sprinsr D. ::l•v1dson 
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14 GEOLOGY AND GaouNo W.\ru ·rN TH! STATESVILL.E AuA.. No!'l'H CA&.oLI:-.>.. 

These depoait.s ha\·e not bHn utilized as a source of iround wa.tu. :.!undo rtf ( 1950) made a pro: 
nary !:urvey of the flood-plain depos1~ of the :!tre.ams in the Piedmont and mountain provtnce! of ~: 
Carolina to determine their siitlificance as water-bearini deposit!. He made shallow test borings ?.: 
?lace m Catawba Countr. three places in Davidson .wunty, and three places in Rowan County ( 1:150. • 
and reached the general conclusions ( p. 20) that: · 

"The nood-plain deposits aloni man}· of the streanu in the Piedmont and mountain s~tions 0 : 
::-J'orth Carolina at many plaus appear to contain deposit.s of permeable sands and it'avels of surf:. 
cient thickness and extent to furni~h larie. quantities of water to lines of wells or to i&lleries parail~: 
to the streams where their perennial ftow 'S adequate. Recharre from the stream would be indue~"' 
by pumpinr the wells or ialleries and lowerinr the water tabll! ~low stream level. At many piace; 
or.e ~ sever~l million ,allon.s of water a day could be obtained by this methcd, and at some piace:~. 
p:l.rtlcularly 1n the western part ot the State. when the flood-plain deposit.s appear to be thtcker 
subatantially larrer supplies miiht possibly be obtained." · 

The present study confirlTU the conclusions that Mundonf reached. Until a real effort is made := 
~·elop water supplies from these deposits it can l:ll! said that the rround·\Yater resources of the St4tesV1ile 
have not been fully explored. 

YIELD OF WILLS 

Dau on 821 welt. are tabulated and given with the county description.s in thi.s report. :'abies 
prepared showini the averare depth, averare yield. and other ~rtinent data for all drilled wells 3 inc:.: 
di&metlr or larru for which there were sut!leient data. 

Ullle53 otherwise noted. the term "yield" as used in thiJ report repr~ts the quantity of waur ~:
well is known to be capable of yieldinr. Beeause the yield of a well i.nerusu almoat direetly with ::.~ 
crease in drawdown of the watu level. it would be dearable to know the drawd,wn at which :t ee~.ain : 
wu me.a.sured. UnfortUnately, moat of the recordJ are ineomplet.. in that the drawdown for the re~c 
yieid i:S seldom known. There!ore, the yield ~rded for a well may be the maximum or only a fractic 
the supply available. 

It hu lonr been known that the yields of individual welll show a rreat ranre in the area. even t!:: 
they are in the same type of rock &nd are similar in depth &nd topocraphie location. One well rna>· l.:i 
excellent producer, whereu another a short· dina.nee away mar be a poor producer. Bec.au.se the yie. 
genera!ly the moat impo~..ant con.aideration. a larre part of the study \\'U devoted to a detumixation c: 
facton controllini the yield of individual welll. Unfortun.tely, it i.s not possible to determine with 
derree of aceuracy the yield of a well until water is puml)ed from it. However, the pres.nt study shows 
if proper c:on.aideration is liven to the factor.···~~ the yield it is pnerally poaaible to iet an adeq 
water supply. Moreover, fnqumt curves have~ drawn from the data (p. 20) from whic:h it is po~ 
to determine the c:hanees of a well producinc a livm amount of water. 

The entraDcl &nd movement of water into the sround a.re roverned by cert:tin geoloaic factors w 
n~ con.aidlftdca. Th .. faetors. whic:h furnish the criteria for aeltc:tinr favorAble weU siW. are thick 
of re!iduum. ~ roc:k type, &nd toporraphy. 

THICKHISS OP ltiSIDUUM 
The land surface in mc.t of the Statesville ana b underlain by a larer of soil and weathertd mat 

called mantle rock or residuum. Th1l residuum may bt abient or a few f..t thick in some pia~ and :
than 100 feet thick in other pla.c:a. It avera .... about 35 f..t thick. Althouch the contact C.tween the · 
duum and underlyinr bedroc:.k may be sh&fl', there is J'IDtnllr a cradatillnal zone between them. Th~ 
duum ia pnenlly thick on broad. pntly rolllnl' uplaDdl and thin on~ slopes. 

The residuum is the result of chemic:.al weatherinr of the underb1nr rock. A thic:.k residuum mar 
c2ta that water could move with eut down throurh it and into some of the fnctures in the unc, 
ini bedroc:.k. Alao. the thic:k la}·er of re.siduum. which pnerallr is hirhl~· porous althourh not neces.s. 
very permeable. serve.s u a reMrvoir to feed water into the fractures. This reservoir in thick res1C. 
cau~e~ 'velll that penetrate the undtrl~·inr bedrock to have a study yield throurtl the rear. almost unan• 
by drouihU. 
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GEOLOGY AND G!OUND·WA~ IN THrSTATESVILU: AB.!!A. ~OB.TH CABOL!NA 

CATAWBA COUNTY 

(Ares: 406 square miles. Population: 6l.i94) 

Georraphy.-Catawba. County is the most derueiy populated county in the area. Hickory, with a pop~ 
:ion of 14.i55. is the !arieS\. community. Other towns are Newton, the count}' seat. Conover. Claremo 
Catawba. and )-!aiden. :\!anuiacturinr of textiles. includina- hosiery, is the leadini industry; furnitura rr.: 
ini also is an important industry. The fertile soila of most of the county are suitable for fa.rminr. Cataw 
County has an excellent .~yscem of p:1ved roada and is served by two railroad systems. 

Catawba County ha.s :1. variety of topoil'&Phic forms. The intu-stru.m uea.s represent a peneplain wi':.: 
ha.s been di,.,ected by modera~ly swift strums. most of whieh ftow ustward or southu.stward. A :: 
rnount.a.iJU rise several hundred !Ht above the upland plain. The moat prominent are Ander-son Mour.ta. 
composed of quartzite. and Baker Mountain, compoeed of sillimanite schist. )-{any streams are as much 
150 feet below the reneral .surfaa of the upland. The upland surfaces, in moat places. are broad and smoo 
and are underlain by a thick layer of soil and deayed roek. With the exception o! the quarmte and 51; 

:naniu .schist. all the roela weather readily, the hornblende ~ei.sa in, and .south of. the vicinity of !-lewt.· 
beini esJ)fCially susceptible to weatherini. ... 

The Catawba River forms the north and es.st boundaries ~nd drains the entir.a eounty. ~ome·of the s~~ 
tributarif!! fiow eutwud toward the Catawba River. but two of the lua'est tributuif!!, the South Forie of :: 
Catawba River and Clark Creek. dow more nurly southward to join the Catawba at the South 'Cuolina St.a· 
line. AU the streams have munderinr courses: in part· the munden are inc:i.Md and are not bordered by ncx 
pla,in.,. The fiood plain.a ranre in width !rom a !ew feet to several hundred !eet. 

~ory.-A rrut variety of reeks. moat of which show a stronl' !oli&t!on or .schistoaity, oc:eur : 
Catawb& County. In pnaral. the reeks trend northeastward and are tipped on r.dre. but loeal var.atiorus : 
structural futuns are c~mmon. 

The compoaite rnt.ill i.s wfduprud, beinr ell*i&UY prominent in the aru around Hickof!. In th: 
area it ia a lia-ht-colored rock. Ia.rrelY rranitic:. with a pronounced foliation. When schistosity is rreat, rr.:c. 
and silli.m.anite are common.. Bedl of hornblende i%1eill art saree in tht Hickory ares but are common in ::. 
composite i%1eW in other parta ot the county. 

Quu=.mic:.a schist oe:ura in the southwestun part of tht county and also in a belt trendini southwes: 
ward from the town of Catawba. With the uctption of a hia-her dame of schi.stoaity, the schist is simib 
to· the compoaite ptiJa. aM tht contact betwMD'them is arbitrary. S!Dfm•nita and ky&n.ite an com me: 
minera.La in tht sehilt. and whirl concentrated tilly~ to be tht eauae of the pru.nc:e of some hila ar.c 
mountains. Garnet, anathc eammon minenl in tht achilt. a tht probable source of the hirh iron con~r. 
of same of the I%'OQDd watlr ad the C:SUM of tht d~ep rtd &oil in many plt.eu. .Aru.l when len.su of iT1:. 
ite and hornbleDde IDIIill an common are ahowu on the polorie map. 

A broad belt tJf honlbMDde I'Diia and similar rocks tnndJ northtutward throurh the county, pa.uin, 
throurh NtwtoD * CoDO\'V. Expo&urea of fresh rock an ran; Wtud. the reek is covered by 1 layer c 
soft yellow ~ (decayld reek)· whieh showa the pnual rock atructurt and whieh is covered. by . 
thic:lc layer ot red aoil. LeDer• of rrantte an common in the ana north of Newton. 

The Iarrat ana of puita ahowa on tht map oc:un in the southu.st earner of the county. Beeauu th. 
compoeite i%1tisl north of thia aru il larrely a-rani tic then is no dtAnite contact betw"n the rnew. anc 
i"fanita. OutcroP' an so aca.n:. that it il not pouible to·desc:ibe the lftllite ac:urae.ly. It form.a a hR"ht 
colored aandr soU. In tht aru aut of Maidtn tht rranite h&a intruded the mica schist to suc:h an ex~n 
that much of the lclUat hu l"'CZ'71Ulli:ad into a coane qua.rt:-mica rock. 

BedJ of quart:ite and crrstalllnt limestone oeeur in a northuat-tnndinr bf!lt in the ~outhust2rn P~ 
of the county. Tht quartzite ia-larl'lly cont\ned to the ridre compoainl' Anderson ~ount1.1n ~nd exundtn! 
northeut of it tor about ~ mile~. It ia a lirht-colored dense rock made up of quart: wtth .suborthn.a~ amount: 
of muacovite and various dark minen!J. In contrut to thtt quartzite. tht limatont has no c:onspicuou: 
natural outuops. It '\\'e&thtn so easily that a thic:lc layer of soil coven it everywh~tn except in the beds o: 
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FIGUitl 11.-Geolt•uic mot' of Ctdawba County. 
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strums in whieh the only exposures are found. It oa:un in at least two thin ~Ita wut of the qull'Uite. 
uut iu true arul exttnt ha.s not been detumined. In some plaeu it ia rep~ntfd at the surface by rnphite 
schist. Aceordinr to Bulletin 28 (Lou1hlin and others. 1921, pp. 76-78) two qu.aniu have been worked inter
mittently for limestone. The rock ranre.s in color from li1ht to dark. It ia 1tnerally dolomitic and m.a.saive. 

Gr1Ju11d water.-With the exctption of t~e municipal suppliea of Hickory and Newton. all domestic water 
supplies come !ror:n welll and sprinp, but principally from wella. Four toWDJ, many indUJtries, a.nd most 
of the rural people use water from weU.. SeverAl hundnd welll 6 inche:t or more in diameter have been drill
ed. of which 326 are listed in the well tabla. 

The roda at moct plaeu in Catawba County an atronrlr· foliated and fnctured. The rAreolation of 
water downward throurh the fra.ctures hu resulted in the formation of a layu of ruidual weathered mate
rial and soil at the land aurfa.ee and the enl~ement of th1 tracturu in th1 bedrock by solution u water 
moves downward and laten.lly throurh fracture5 to diseh&rre pointa in the vallaya. The more soluble rock-s. 
such as hornblende ~·w and limestone. have l&ri'V tracturu and a thicker eover of soU And weathered 
material than the leu soluble rocla, aueh u ITU.i~ l'f'&%1itl rnt.ill. and quart:ite. a..nenlly si)Ukinr. the 
belt of hornblende rneiaa extendinr nonheutW&rd throurh the eentu of the county hu the belt wella. How
ever. no extensive area seem.! especially poor. 

Thl! eharaeuri.sties oi individual wells are similar- to thoae of other eaunti11 in the ana eovered by thu 
report. Toporraphy, u wall u J'IOIOC', a~eeu the )'ieldl. Welll on hilll han a 1&rrt ranp in yield. althourh 
rentnlly they are poor. Th1 broad upland areu underlain by hornbltnd• fDAiu yield mon watu to wells 
than upland &rUI underlain by other roc:.U: in fact, Yitldl o'i 35 p.llona a minute an not uncqmmon from 
welll penetratinr hornblt.ndt J"Ueiu on billa. · 

The yitldt of many of the W.U. in Catawba County wen meuund by ~ of bailer tutl. These 
bailer teats. seldom excwlfnr 2 houn. .lin an ind!eatlon of the nlativt yield.&, apeci&lly for low-yieldina 
wella, but they do not rive ntariy u ac:urate ruulta u do pumpinr testa of mater duration. Correspond· 
inriy, many of the pumpina' Ieveli i.tstad an not abldutaly "accurate. 

Complete ehtmieal &n&ITMS wvt made of 171&11ll)lM of well water in the county. The &D&ly~e:~ indie.au 
that the ll"'und watar it of rood c.hi!Dieal quallty. The coDCantration of dllaolved aoUdl in aU l&ml)le.s wu 
lesa than 171 part1 per milllon aDd in DiM a&m'Pt. lesa thazllOO p&rtl pu mJlHon. Only three umplu eon
tailled U much U 0.4 part pa' mi1liOI1 in lroD. Other miDeral matter ia COf'1"811)0ndiDI1YlOW. 

The avtrara tem-perattlre of the I!"Dwwi water i.l &bout to•F. 
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B&V Waste Science, Inc. 

TELEPHONE MEMORANDUM 

U.S. EPA 
Town Creek Treatment Plant 
Floodplain Information 

To: 
Company: 
Phone No.: 

Ed Muire 
Rowan County Environmental Div. 
(704) 638-3078 

Recorded by: Sue Martin 

Reference 8 

B&V Project 52012.460 

July 13, 1994 
11:30 AM 

Mr. Muire informed me that the area of the Town Creek Wastewater 
Treatment Plant site is in Zone C, which means it is not in a designated 
floodplain area. He says the community # for the map is 370351 and the 
panel # is 01008. 
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B&V Waste Science, Inc. 

TELEPHONE MEMORANDUM 

U.S. EPA 
Town Creek Treatment Plant 
Flow rates in the Yadkin. 
Geology in the site area. 

To: 
Company: 
Phone No.: 

Recorded by: 

Robert Mason 
USGS 
(919) 571-4000 

Sue Martin 

Reference 9 

B&V Project 52012.460 

July 13, 1994 
1:30 PM 

Robert Mason informed me that the average annual flow rate measured at 
Yadkin College was 2999 cfs. Yadkin College is the closest station to 
the site. He said the maximum flow ever recorded was 75,270 cfs. Mr. 
Mason also stated that the Yadkin is a recreational area and is also 
used for recreational fishing. 

Mr. Mason informs me that the bedrock is very close to surface in the 
site area. It is overlain by a thin layer of heavy clay. Private wells 
are screened within the bedrock at depths of 100 feet or deeper. Mr. 
Mason states that the rock is often exposed in the sidewalls of streams 
or rivers, indicating very shallow bedrock in this area. 
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Reference 11 

.; . ~·- ·.,;;;c.-:-'·" .... 
EPA-t00/2-a7 -o35 . ·. 

·~ . -· .. -.. ~ .. 
-,'f'o •• • ..... ~ • :~· • :.· .e..::,.·-~ .. , .. :::·.;. :-:. . .:, f.. ·• . - . . .- ·· Aprtl1917 

DRASTIC: A Standardized System for Evaluating 
Ground Water Pollution Potential Using 

Hydrogeologic Settings 

by 

r.tnda. Aller 
Truma.n Bennett 

Ja.y H. I..ehr 
Rebecca J. Petty 

and 
Glen Hackett 

N&ttona.l Wa.ter Well.Associat1on 
Dubl.1n., Ohio 43017 

Cooperattve Agreement CX--810715-0 1 

~-O'"CIZ' 
Jerry Thornhill 

Appllcat1ons and Ass1St&nce Bra.nch 
~bert S. Kerr En.vtronment&l Reeearch Laboratory 

Ada. Okla.homa 74820 

ROBERTS. KEAR ENVIRONMENTAL RESEARCH LABORATORY 
OFFICE OF RESEARCH AND DEVELOPMENT 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
ADA, OKLAHOMA 74820 
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8. PIEIMONT BLUE R.IDGE GROUND-WATER. REGION 
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8. PIEDMONT BLUE RIDGE REG ION 

'·'>:· 

(!hick regolith over f~actured crystalline and met•morphosed 
sedimentary rocks) . 

.; . 

!he Piedmont and Blue Ridge region is an area of about 247,000 k~2 
extending f~om Alabama on the south to Pennsylvania on the north. !he Piedoooc 
part of the region conaists of lov, rounded hills and long, rolling, 
northeast-southwest trending ridges whose summits range fr~ about a hundred 
~tars above sea level along its eastern boundary with the Coastal Plain to 300 
co 600 m along its boundary with the BlU. Ridge area to the vest. The Blue 
Ridge is mountainous and includes the highest peaks eaat of the Mississippi. 
~he Mountains, soma of which reach altitudes of more than 2,000 m, have 
smooth-rounded outlines and are bordered by well-graded streams flowing 1n 
relatively narrow valleys. 

!he Piedmont and Blue Ridge region is unde~lain by bedrock of Precambrian 
and Paleozoic ace conaisting of igaeoua and metamorphosed igneous and 
sedimentary rock•· these include granite, gneiss, schist, quartzite, slaee, 
carble, and phyll!·e. The land surface in the Piedmont and Blue Ridge is 
underlain by clay-rich, unconsolidated uterial derived froca in situ watheriog 
of the underlyina bedrock. Thia material, vbich averacea about tO to 20m in 
thickaesa and =ay be aa much as 100m thick on sa.. ridaea, is.referred to as 
saprolite. In =any valleys, eapecially thole of lar;er stre&al, flood plains 
are underlain by thin, maderate~y vall-sorted alluviwa depolited by the 
streams. When the diatinction between saprolite aDd alluviua is not 1mportanc, 
the term regolith is u1ed to refer to the lay.r of unconsolidated depoeits. 

!he regolith containa water in pore spacea between rock particles. The 
bedrock, on the other hand, doea not have any si&nificant intergranular 
porolity. It containa water, J.nataad, in ·sheatlika openinaa formed along 
fractures (that ia, breaka in the.othervise ·solid• rock). The hydraulic 
conductivitiea of the reaolith and the bedrock ara aiailar aad ranae froa about 
0.001 to l m day-l. The aajor difference ic chair vater-baarina 
characteriatics ia tbair poroaitiea, that of r .. olith beina about 20 to 30 
percent aDd that of tbe bedrock about 0.01 to 2 percent. Saall suppliea of 
water adeq•c• for da.atic neada can be obtaiced fra. the reaolith through 
larae-di-UI" bond or dq vella. HoveYar, .aac wlla, .. pecially thoae where 
~:DCderata IGfpUaa of water are needed, are relatively saall in diaMter a ad are 
cued tbroaatl tbe recolith aDd finilhed vith open bolaa ic the bedrock. 
Altbou&h, aa noted, tbe hydraulic condw:;1rtty of tbe bedrock 11 similar to 
that of tha recolith, bedrock vella &•nerally haYa auch laraar yielda than 
reaolith vella becauaa, beinc deeper, they have a much laraer ava1lbla 
dravdovn. 

252 
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regolith. Tbua, the ground-water syatea in th1a region _can be viewed, froa the 
standpoint of around-water davalopsenc:, aa a terrane in vbich the retervoir and 
pipeline functions are effectively separated. Becau1e ?f its larger poro11ty, 
the regolith fuo.ctioua as a reservoir which slovly feedl water dovnvard into 
the fractures in the bedrock. !he fractures 1erve at an intricate 
interconnected network of pipelinet that tranaait water either to spring• or 
streaaa or to vellt. 

Recharge of the ground-water syttea occur• on the areal above the flood 
plaint of streaa1, and natural di~eharge occurs as seepage spring• that are 
coamcn near th• ba1e1 of slopel and aa seepage into streasa. With respect to 
recharge conditions, it is important to note that forested areas, which include 
lllOit of the Blua U.dge an.d much of the Pied110nt, have thick and very penaea'ole 
soils overlain by a thick layer of fore1t litter. !n the .. areas, even on 
steep slopes, lllOit of the precipitation seeps into the soil :one, and lllOit of 
this ~!loves laterally throush the soil in a thin, t .. porary, saturated :one to 
surface depreaeiona or stre ... to discharge. Th• remainder saept into the 
regolith belov the toil :one, and much of thit ultimately seep1 into the 
und.arlyina bedrock. 

Becauae the yield of bedrock valls depends on tha uullber of fractures • 
penetrated by•the vall, the key element in salectinc vall sites is recognizing 
the relation bet~en the present surface toposraphy aod th• location of 
fractures in the bedrock. Moat of the valleys, drava, aDd other surface 
depresaiona indicate th• presence of mara intanaaly fractured zones in the 
bedrock which are acre susceptibl• to v.athlrina aDd erosion than are the 
inte rwniac areas. aecauae fractw: .. in the bedrock are the principal avenues 
alone which ground water mavu, the belt wll litiS appear to be in dravs on 
the side• of the valley• of perennial stre ... where the bordering ridges are 
underlain by subltantial thicknesses of rt~olith. Wells located at such sites 
sees to be moat effective in penecratiaa open water-bearina fractures aDd in 
interceptiUC around water draininc froa th• reaolith. Chances of success sees 
to 'oe somewhat les1 for vella on th• flood plains of pereo.o.ial stre~, 
possibly beeauae the alluviua obacurea the topoaraphic expression of bedrocK 
fractures. The pooreat lites for vella are on tha cope of ri.d111 aad lllOUiltains 
where the reaolith ca.•r 11 thin or absent and th• bedrock ia sparsely 
fractured • 

.u a psaer&l rul•, fractures near tne bedrock surface are moat nu•reus 
and have tt. laqeat open1aca, so that the yield of meet wells is not incrua.ed 
by drill!~ to d•ptba ar•atar than about 100 •· tzceptions to thia occur in 
Georgia, !oath carolina aDd North Carolina aDd so•• other ana• where 
water-beariua, lov-.Q~le faults or fractured zane• are preaent at depcha as 
araat aa 200 to 300 •· 
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!hi Pied1110at and Blue B.idse retioa taa lo~ "o.ea known aa an ana 
generally unfavorable for srouad water develop .. at. !bia reputation l4taa.to 
h&TI ruulteci botb frc:a the lUll reported yield• ot the au~roua dcaiatic 
vella·111 uM in the raaion that Wlllre, generally, sited •• a Mtter of : 
convenience and fraa a failure to apply exilting technology to the careful 
selection of vell sitel vbere ~derate yield• are needed. AI water netdl ia 
the resion increaae aad •• reservoir s1tea on streaa• becoae increaa1aaly more 
difficult to obtain, it v1ll be nece111ry to =ake mere 1ntena1ve uae of ground 
water. 
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B&V Waste Science, Inc. 

TELEPHONE MEMORANDUM 

U.S. EPA 
Town Creek Wastewater Plant 
Surface Water Intakes Downstream of 
High Point Lake and Crane Creek 

To: 
Company: 
Phone No.: 

Recorded by: 

Alridge Renn 
Health Department 
(919) 733-3221 

Sue Martin 

Reference 12 

B&V Project 52012.460 

July 19, 1994 
8:00 AM 

Mr. Wren informed me that Crane Creek is in a protective area of a 
surface water intake. Crane Creek is downstream of the site. Mr. Wren 
said he will check the maps to locate the surface water intake and call 
me back. 
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B&V Waste Science, Inc. 

TELEPHONE MEMORANDUM 

U.S. EPA 
Town Creek Wastewater Plant 
Surface Water Intake Dowristream of Site 

From: 
Company: 
Phone No.: 

Alridge Renn 
Health Department 
(919) 733-3221 

Recorded by: Sue Martin 

Reference 13 

B&V Project 52012.460 

July 19, 1994 
10:00 PM 

Mr. Renn returned my earlier phone call to inform me that the closest 
surface water intake downstream of Crane Creek is for the town of Denton 
in Davidson County. Mr. Renn stated that the intake is located on the 
High Rock quadrangle at the High Rock Dam. 
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B&V Waste Science, Inc. 

TELEPHONE MEMORANDUM 

U.S. EPA 
Town Creek Wastewater Plant 
Number of Connections for City of Denton 
Water Utility 

To: 
Company: 
Phone No.: 

Jeff Dennard 
Denton Water Department 
(704) 869-3139 

Recorded by: Sue Martin 

Reference 14 

B&V Project 52012.460 

July 19, 1994 
11:00 AM 

Mr. Dennard informed me that Denton receives its water from a surface 
water intake. He stated that there are approximately 9000 connections 
to the city water. 
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B&V Waste Science, Inc. 

TELEPHONE MEMORANDUM 

U.S. EPA 
Town Creek Wastewater Plant 
Flow Rate of the Yadkin River 
Downstream of the Site 

To: 
Company: 
Phone No.: 

Recorded by: 

Robert Mason 
U.S. Geological Survey 
(919) 571-4000 

Sue Martin 

Reference 15 

B&V Project 52012.460 

July 19, 1994 
11:30 AM 

Mr. Mason informs me that the average discharge flow rate of the Yadkin 
River downstream of Crane Creek is approximately 4880 cfs. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

B&V Waste Science, Inc. 

TELEPHONE MEMORANDUM 

U.S. Environmental Protection Agency 
Town Creek WWTP 
Fisheries Downstream of the Site 

To: 
Company: 
Phone No.: 

Recorded by: 

Wayne Chapmin 
Rowan County District Biologist 
(704) 982-9255 

Sue Martin 

Reference 16 

B&V Project 52012.460 

September 15, 1994 
1:00 P.M. 

Mr. Chapmin stated that High Rock Lake, approximately 1.5 miles 
downstream of the WWTP is fished extensively. Town Creek is not 
considered a fishery because it is very small. Mr. Chapmin states that 
Town Creek may be fished by a few locals, particularly near the mouth of 
High Rock Lake. 

High Rock Lake is fished recreationally for bass, sunfish, crappy, white 
bass, white perch, and striped bass. High Rock Lake is also fished 
commercially for catfish. The lake is 16,000 acres in size and is used 
recreationally. Mr. Chapmin estimates a probable harvest rate of 60,000 
lb/year commercially, and 600,000 lb/year for sport at High Rock Lake. 

Mr. Chapmin states that the Yadkin River is also fished for sport and 
commercially, but most of the pressure is in High Rock Lake. 

There are no endangered or threatened species of fish in Town Creek or 
High Rock Lake. Mr. Chapmin states that there may be threatened or 
endangered species of mussels in High Rock Lake or the Yadkin. 
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BLACK & VEATCH Waste Science, Inc. 

TELEPHONE MEMORANDUM 

U.S. Environmental Protection Agency 
Town Creek WWTP 
Federally-listed Endangered 
or Threatened Species 

To: 
Company: 
Phone No.: 

Dick Biggins 
U.S. Fish and Wildlife Service 
(704) 664-1195 

Recorded by: Sue Martin 

Reference 17 

BVWS Project 52012.460 

September 19, 1994 
9:00 A.M •. 

Mr. Biggins stated that there are no federally listed threatened or 
endangered species in High Rock Lake or Yadkin River. Mr. Biggins 
suggests that I contact the State Wildlife Resouces Commission to find 
out if there are any state-listed endangered or threatened species. 
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B&V Waste Science, Inc. 

TELEPHONE MEMORANDUM 

U.S. Environmental Protection Agency 
Town Creek WWTP 
State Endangered or 
Threatened Species 

To: 
Company: 
Phone No.: 

Recorded by: 

John Alderman 
Wildlife Resources Commission 
(919) 542-5331 

Sue Martin 

Reference 18 

B&V Project 52012.460 

September 26, 1994 
. 10:00 A.M. 

Mr. Alderman stated that there are no state-listed aquatic endangered or 
threatened species in the Yadkin, High Rock Lake, or Town Creek. 
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. Til~ Reference#19 State of North Carqllna .··. ~ r:. •? n 11 - :r- ·:·\ ~ 
Department of Env1ronment~i G li:J l5 u W ~ , :; • 
Health and Natural Resourc10 i i! · 4~ • 
Division of Parks & Recreation ;...J 0 CT 1 1 1994 ~-,_._,_a..,~ 
James 8. Hunt, Jr., Governor o· mEs=H ... N--t:::::::::>--
Jonathan 8. Howes, Secretary ...--._ 
Dr. Philip K. McKnelly, Director 

October 4, 1994 

Ms. Sue Martin 
Black & Veatch Waste Science, Inc. 
1201 Pacific Avenue, Suite 1100 
Tacoma, Washington 98402 

SUBJECT: Rare Species, High Quality Natural Communities, and 
Significant Natural Areas Within a 4-mile Radius of the Proposed 
Project site in Davidson and Rowan Counties, North Carolina 

Dear Ms. Martin: 

The North Carolina Natural Heritage Program does not have records 
· of known rare species, high quality natural · communi ties, or 
significant natural areas occurring at the project site or within 
a 0.25 mile radius of the site. To our knowledge, this project 
area has not been systematically inventoried and we cannot 
definitively state that rare species or significant natural areas 
do not occur there. 

We do, however, have several records of rare species, high quality 
natural communities, and significant natural areas occurring within 
a 4-mile radius of the site. Located on the Southmont quadrangle 
are one Identified Priority Area, referred to as Leonard Road 
Slopes, and three natural community types. These natural 
communities are: Basic Mesic Forest (Piedmont Subtype), Basic ·oak
-Hickory Forest, and Mesic Mixed Hardwood Forest (Piedmont 
Subtype). 

Located on the Salisbury quadrangle are four Identified Priority 
Areas, two natural community types, and populations of six rare 
plants. The four Identified Priority Areas are: Dunn Mountain, 
Honeycutt Road Woods, Salisbury Nature study Area, and Yadkin 
River/Grants Creek Bottomland Forest. The rare plant species 
present are: Amorpha schwerinii (Piedmont Indigo-bush), state 
Candidate; Aster georgianus (Georgia Aster), federal Candidate (C2) 
and state Candidate; carex bushii (Bush's Sedge), significantly 
rare in North carolina; Isoetes piedmontana (Piedmont quillwort), 
state Threatened; Lotus helleri (Carolina birdfoot-trefoil), state 
candidate; and Minuartia uniflora (Single-flowered Sandwort), 
federal candidate (3C) and state Endangered species. The natural. 
community types present are: Dry-Mesic Oak--Hickory Forest and 
Piedmont/Mountain Swamp Forest. 

Enclosed are lists of rare species that are known to occur in 
Davidson and Rowan counties. If suitable habitat for any of these 
species occurs in the project area, then those species may 

P.O. Box27687. Raleigh. North Caronna 27611-7687 Telephone 919-733-4181 FAX 919-715-3085 
An Equal Opportunity Affirmative Action Employer 50% recycled/! 0% post-consumer paper 
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Ms. Martin 
Page 2 
October 4, 1994 

be present at the project site. If it is necessary to be certain 
that this site does not contain rare species, a field survey would 
need to be conducted. 

Please contact me at the address below or call me at (919) 733-7701 
if you have any questions or need further information. 

Sincerely, 

~'\~(~~~~ 
Inge Smith 
Information Specialist 
Natural Heritage Program 

/iks 

Enclosures 

2 
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NA~ BERI~AGE ELEMENTS AND SPECIES S~ATUS CODES 

The attached output from the N.C. Natural Heritage Program database is a listing of 
the elements (rare species, geologic features, natural communities, and special 
animal habitats) known to occur in your geographic area of interest. The 
information on this printout is compiled from a variety of sources, including field 
surveys, museums and herbaria, literature, and personal communications. The 
database is dynamic, with new records being added and old records being revised as 
we receive new information. The enclosed list cannot be considered a definitive 
record of natural heritage elements, and it should not be considered a substitute 
for field surveys. When this information is used in any document, we request that 
the printout date be given and that the Natural Heritage Program be credited. 

This cover sheet explains the four columns of status codes that are given on the 
right-hand side of the printout. 

STATE PROTECTION 

CODE STATUS 

E Endangered 

T Threatened 

sc Special Concern 

c candidate 

P_ Proposed (E, T, or C) 

CODE 

SR 

v 
UNK 

STATUS 

Significantly Rare 

Vulnerable 

Undetermined 

EX Extirpated 

Plant statuses are determined by the Plant Conservation Program (N.C. Dept. of 
Agriculture) and the Natural Heritage Program (N.c. Dept. of Environment, Health, 
and Natural Resources). E, T, and SC species are protected by state law (the Plant 
Protection and Conservation Act, 1979); C and SR designations indicate rarity and 
the need for population monitoring and conservation action, as determined by the 
Plant Conservation and Natural Heritage Programs. 

Animal statuses that indicate state protection (E, T, and SC) are published in 
"Endangered Wildlife of North Carolina", March 16, 1992, N.C. Nongame and Endangered 
Wildlife Program. ~he Significantly Rare, Undetermined, Vulnerable and Extirpated 
statuses are (for the most part) Natural Heritage Program designations. They 
indicate rarity and the need for population monitoring and conservation action. 

FEDERAL PROTECTION 

The current federal status is listed in "Endangered and Threatened Wildlife and 
Plants, July 15, 1991 (50 CFR 17.11 & 17.12, Department of the Interior). 
Definitions are taken from the Endangered Species Act of 1973, as amended through 
the 100th Congress (1988), and the Federal Register, Part VIII, November 21, 1991 
(50 CFR 17, Department of the Interior). 

CODE STATUS 

E Endangered 

~ Threatened 

p Proposed 

L Listed 

C1 category 1 
("Candidate 1") 

DEFINITION 

A taxon which "is in danger of extinction 
throughout all or a significant portion of its 
range" 

A taxon "which is likely to become an endangered 
species within the foreseeable future throughout 
all or a significant portion of its range" 

A taxon which has been proposed _for official 
listing as endangered or threatened 

A taxon which has been officially listed as 
endangered or threatened 

A taxon which is under consideration, and for 
which there is sufficient information to support 
listing 
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SCIENTIFIC AND STATE FED. STATE GLOBAL 
COMMON NAME PROT. PROT. RANK RANK 

I *** Rowan 

** Vertebrates 

I LANIUS LUDOVICIANUS sc C2 S2B,S3 G4GS 
LOGGERHEAD SHRIKE 

I ** vascular plants 
AMORPHA SCHWERINII c S3 G2G3 

PIEDMONT INDIGO-BUSH 

I 
ANEMONE BERLANDIERI c Sl G3G4 

SOUTHERN ANEMONE 
ASTER GEORGIANUS c C2 S2 G2G3 

GEORGIA ASTER 

I BAPTISIA ALBESCENS SR S2 G4 
THIN-POD WHITE WILD INDIGO 

CARDAMINE DISSECTA c Sl G4? 

I 
DISSECTED TOOTHWORT 

CAREX BUSHII SR Sl G4 
BUSH'S SEDGE 

CIRSIUM CAROLINIANUM c Sl GS 

I CAROLINA THISTLE 
GNAPHALIUM HELLERI VAR HELLERI SR S2? G4T.3 

HELLER'S RABBIT TOBACCO 

I 
HELENIUM BREVIFOLIUM c Sl G3G4 

LITTLELEAF SNEEZEWEED 
HELENIUM PINNATIFIDUM SR S2 G4 

DISSECTED SNEEZEWEED 

I HELIANTHUS LAEVIGATUS SR S2 G4 
SMOOTH SUNFLOWER 

HELIANTHUS SCHWEINITZII E LE S2 G2 

I 
SCHWEINITZ'S SUNFLOWER 

ISOETES PIEDMONTANA T Sl G4 
PIEDMONT QUILLWORT 

ISOETES VIRGINICA c C2 Sl G1G2Q 

I VIRGINIA QUILLWORT 
LOTUS HELLERI c S2 G? 

CAROLINA BIRDFOOT-TREFOIL 

I MINUARTIA UNIFLORA E 3C Sl G3G4 
SINGLE-FLOWERED SANDWORT 

NESTRONIA UMBELLULA SR 3C S3 G3G4 
NESTRONIA 

I PLATANTHERA INTEGRA T 3C Sl GS 
YELLOW FRINGELESS ORCHID 

PORTULACA SMALLII T 3C S2 G3 

I SMALL'S PORTULACA 
SOLIDAGO PTARMICOIDES E Sl GS 

PRAIRIE GOLDENROD 

I ** Nonvascular plants 
SCOPELOPHILA CATARACTAE c Sl G3G4 

AGOYAN CATARACT MOSS 

I ** Natural communities 
BASIC MESIC FOREST (PIEDMONT SUBTYPE) S2 GST3 

I BASIC OAK--HICKORY FOREST 53 G4 

I 
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' SCIENTIFIC AND STATE FED. STATE GLOBAL 
COMMON NAME PROT. PROT. RANK RANK 

I *** Davidson 

** Vertebrates 

I ETHEOSTOMA COLLIS sc S3 G3 
CAROLINA DARTER 

I ** vascular plants 
AMORPHA SCHWERINII c 53 G2G3 

PIEDMONT INDIGO-BUSH 

I 
CARDAMINE DISSECTA c Sl G4? 

DISSECTED TOOTHWORT 
DODECATHEON MEADIA VAR MEADIA SR S2 G5T5 

EASTERN SHOOTING STAR 

I GNAPHALIUM HELLER! VAR HELLER! SR S2? G4T3 
HELLER'S RABBIT TOBACCO 

HELIANTHUS SCHWEINITZII E LE S2 G2 

I 
SCHWEINITZ'S SUNFLOWER 

HEXALECTRIS SPICATA SR 52 G4? 
CRESTED CORALROOT 

LOTUS HELLER! c S2 G? 

I CAROLINA BIRDFOOT-TREFOIL 
MATELEA DECIPIENS SR S2 G5 • 

GLADE MILKVINE 

I 
PLANTAGO CORDATA E 3C Sl G3 

HEART-LEAF PLANTAIN 
PORTERANTHUS STIPULATUS SR S2 G5 

INDIAN PHYSIC 

I ** Natural communities 
BASIC MESIC FOREST (PIEDMONT SUBTYPE) S2 G5T3 

I BASIC OAK--HICKORY FOREST S3 G4 

DRY OAK--HICKORY FOREST 54 G5 

I MESIC MIXED HARDWOOD FOREST (PIEDMONT SUBTYPE 54 G5T5 

I 
PIEDMONT MONADNOCK FOREST 54 G5 

XERIC HARDPAN FOREST S3 G3G4 

I 
I 
I 
I 
I 
I 
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SCIENTIFIC AND 
COMMON NAME 

DRY OAK--HICKORY FOREST 

DRY-MESIC OAK--HICKORY FOREST 

FLOODPLAIN POOL 

MESIC MIXED HARDWOOD FOREST (PIEDMONT SUBTYPE 

PIEDMONT MONADNOCK FOREST 

PIEDMONT/COASTAL PLAIN HEATH BLUFF 

PIEDMONT/LOW MOUNTAIN ALLUVIAL FOREST 

PIEDMONT/MOUNTAIN LEVEE FOREST 

PIEDMONT/MOUNTAIN SWAMP FOREST 

UPLAND DEPRESSION SWAMP FOREST 

XERIC HARDPAN FOREST 

STATE FED. STATE GLOBAL 
PROT. PROT. RANK RANK 

S4 GS 

ss GS 

S2 G3'? 

S4 G5T5 

S4 GS 

S3 G4'? 

ss GS 

S3'? GS 

Sl G2 

S2 G3 

S3 G3G4 


