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UNION CARBIDE CORPORATION 
20575 CENTER RIDGE ROAD 
ROCKY RIVER. OHIO 441 1 6 

Battery Products Division 

Mr. D. Mark Durway 
North Carolina Dept. of Human Resources 
Solid and Hazardous Wa s te Management Branch 
P. 0. Box 2091 

~--- --------- -

November 16, 1984 

Raleigh, N. c. 27602-2091 Subject: David Starling 
Disposal Site 

Dear Mr. Durway: 

_ .. 
" 

This letter is in response to your 10/4/84 request for information 
about the Starling disposal site in Farmville, N. C. In 1970, Union 
Carbide Corporation (UCC) was awarded a contract to produce a magne
sium battery for the Federal government. Part of the production oper
ation involved chrome coating. Excess barium carbonate was added to 
spent coating solution to precipitate chromium such that the remaining 
wastewater could be safely discharged to the local POTW. The sludge 
generated from this treatment step consisted of 40 % to 50 % barium car · 
bonate and 50 % to 60 % barium chromate. Between 1/6/71 and 3/31/71, 
approximately 542 containers were shipped to the Starling disposal site . 
The containers consisted of 55-gallon drums and 5-gallon pails and the 
total volume of sludge disposed of is estimated to be 10,000 gallons. 
The containers were transported to the disposal site by Mr. Starling; 
approximately 30 trips were made during that time period. This sludge 
was the only UCC material disposed of at the Starling site. 

In late 1982, DCC hired Law Engineering to conduct a site environ
mental reconnaiss anceand preliminary site assessment. A copy of their 
report is provided with this letter. That document summarizes most of 
our actions to date and answers most of your questic ns relating to 
chronology, waste disposal practices, and site investigation information . 
The Law Engineering report concludes that the waste disposal on the Star
ling property does not represent an environmental hazard to surface or 
groundwater resources outside the immediate disposal area at this time 

(page 2 5) . 

Based on discussions with Law Engineering and several hazardous waste 
handling and disposal firms, we have concluded that the risks associated 
with disturbing the waste at this time outweigh the risks of leaving it 
in place. With proper site grading, there is no definite indication 
that the site is or will ever be an environmental or he alth problem. 
Our plan, therefore, is to adequately define the site, implement a mon
itoring program, and establish a contingency plan describing actions to 
be taken based on predetermined levels of surface water or groundwater 
degradation. Contingency plan remedial actions being considered include 
slurry wall construction, waste stabilization, in-place f i xation, and 
waste excavation. 

l 
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Law Engineering has been hired to complete the Starling site assess
ment and to develop both the monitoring program and the contingency 
plan. Attachment No. 1 of this letter is a copy of our criteria for 
the above work. Our UCC action plan is shown in Attachment No. 2. 
The dates are approximations shown only for current planning purposes; 
they are not meant to be binding commitments. Please keep in mind that 
this is a voluntary effort being done with the cooperation of Mr. Starling, 
the site owner and operator. 

I believe that this letter has responded to all of your concerns. 
you have any questions, please call me at 216/333-0500. 

AMN:ps 
Attachs. ;;;;;;::ro=;/.L 

A. M. Nash 

If 



·. 
·..; .. -. ATTACHMENT No. 1 ·-_, 

SITE EVALUATION-5-25-84 

This order is to complete the David Starling disposal site evaluation and 
assessment. It is broken into several key tasks as listed below. Where 
appropriate, references are made to recommendations contained in Contractor's 
November 1983 Hydrogeological Assessment Report. 

1) To obtain a better understanding of ground-water flow in the immediate 
vicinity of the wast~ disposal area, Contractor shall install several shallow 
(less than 5-foot deep) standpipes per recommendation 9.3. The standpipes 
would only be used for waterlevel measurements and could probably be installed 
by hand techniques. The standpipes would particurlarly be important along the 
northern and eastern side of the waste fill area ~ere the hydraulic 
relationships to the existing hog pond are not well understood. This task 
includes topographic surveying and submission of a repo"C"t of findings. 

2) The surface of the waste disposal area shall be graded to prevent 
direct runoff of contaminants into the northern drainage ditchand to minimize 
exposure of animals to contaminated standing water. Recommedation 9.4 refers 
to this task. UCC-Greenville will provide labor, equipment, and any necessary 
material to accomplish this task. The grading operation shall be supervised by 
Contractor's soils engineer or geologist familiar with the site conditions and 
safety considerations. 

3) To delineate the approximate limits (widths and depth) of the disposal 
trench, Contractor shall conduct a geophysical survey using electrical 
techniques (electromagnetic and/or resistivity) and a magnetometer to traverse 
the disposal area. This task corresponds to recommendation 9.5. A. report of 
findings is included in this task. 

4 A) Contractor shall develop an annual groundwater monitoring ?rogram 
based on eight(S) sampling stations- 4 wells, 2 to 3 surface water samples, 1 
contingency. Surface and groundwater samples collected from the site shall be 
analyzed for total barium and chromium. Field measurements of PH and 
conductivity are to be obtained at the time of sample collection. The results 
of water quality shall be statistically compared to the existing data base to 
determine if significant changes have occured in the water quality 
conditions. Ground and surface-water elevations shall be obtained in the 
vicinity of the waste disposal area at the time of sample collection. The 
water level data shall be compared to the past potentiometric surfaces to 
determine if significant changes in flow or gradients have occcurred. 
Contractor shall conduct one annual groundwater monitoring check (as described 
above) under this order. The report of findings is to include: 

(a) description of groundwater monitoring program 

(b) description of sample collection techniques and sample preservation, 
as ap'Propriate 

(continued on page 2) 
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SITE EVALUATION· 5-~25-84 (cont'd) 

(c) description of on-site tests (equipment, procedures) 

(d) description of off-site analysis (equipment, test method) 

(e) other descriptive information considered pertinent by the Contractor 

(f) summary, discussion, and evaluation of monitoring results . 

4B) In developing the above groundwater monitoring program, the Contractor 
is to evaluate and report on the adequacy of the existing four(4) wells for 
sampling purposes. If due to hydrogeological or other condsiderations 
additional wells are recommended by the Contractor and approved by the Owner, 
the Contractor shall install said wells using similar techniques as in 
Contractors original study and to depths not exceeding 25 feet. In any event, 
no more than two(2) additional wells should be required. Well installation 
includes all materials, well development, supervision, surveying, and 
transmitting soil test boring/monitoring well records. 

5) Contractor shall prepare a contingency plan describing what levels of 
degradation in surface or ground-water samples collected over the monitoring 
period require action by Union Carbide. The plan would be developed with 
Union Carbide's input, recognizing the current remedial measure alternatives 
being considered by Union Carbide. The action could include resampling if 
relatively low concentrations are detected, or implementation of a 
pre-specified remedial measure alternative if the concentrations are 
determined to represent statistically significant increases. The concentration 
levels will be based on drinking water standards or other applicable criteria. 



..... .. ATTACHMENT No. 2 

ACTION PLAN 

DAVID STARLING DISPOSAL SITE 

Action 

1) Receive and review final Hydrogeo
logical Assessment Report. 

2) Review Hydrogeological Assessment 
Report with David and Francis Starling. 

3) Obtain permission from David Starling 
allowing UCC to do the site work outlined 
in the Hydrogeological Assessment Report 
and ucc•s 5/25/84 criteria. 

4) Obtain quotes for removal and disposal of 
surface trash and for site gradi~g. 

5) Complete surface trash removal and disposal. 

6) Complete site grading under Law Engineering 
supervision. 

7) Perform geophysical survey. 

8) Install shallow standpipes and begin water 
level monitoring. 

Responsibility 

ucc 

ucc 

ucc 

ucc 

ucc 

ucc 
Law E~gineering 

Law Engineering 

Law Engineering 

Law Engineering 9) Law Eng. issues report on grading, geo
physical survey, and standpipe study. 
Report includes assessment of adequacy of 
existing wells for groundwater monitoring program. 

10) Installation of additional wells (if nec
essary and approved). 

11) Complete draft Monitoring Pr~gram and Con
tingency Plan. 

12) Review written Monitoring Program and 
Contingency Plan with: 

(a) UCC internal 
(b) David Starling 
(c) North Carolina Solid & Hazardous Waste 

Management Branch and/or u.s. EPA 

13) Modify Monitoring Program & Contingency Plan 
as appropriate. 

ucc 
Law Engineeri~g 

Law Engineering 

ucc 

ucc 

14) Approval of Monitoring Program & Contingency Plan UCC 

15) Implement ucc 

Timing 

Complete 

Complete 

Complete 

December 1984 

January 1985 

February 1985 

Harch 1985 

April 1985 

June 1985 

July 1985 

Sept. 1985 

Oct. 1985 
Nov. 1985 
Dec. 1985 

Jan. 1986 

Feb. 1986 

March 1986 
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LAW ENGINEERING TESTING COMPANY 
geotechnical, environmental & construction materials consu~ants 

2749 DELK ROAD, S.E. 
MARIETTA, GEORGIA 30067 
(404) 952-9005 

November 28, 1983 

Un ion Carbide Corporation 
20575 Center Ridge Road 
P.O. Box 16000 
Ro ~k y River, Ohio 44116 

Attention: 

Subject: 

Mr. Albert M. Nash 
General Engineering Department 

Final Report of Hydroge o logical Assessment 
David Starling Disposal Site 
Pitt County, North Carolina 
Law Engineering Project No . MH2303 

Dear Mr. Nash: 

Law Engineering has completed a hydrogeological assessment of 
the David Starling disposal site as outlined in Union Carbi de 's 
Or der No . 732-97521. Our report is based on vari o us pho.se s o f 
study we have conducted on the site between Sep-::ember 198~ .::1nd 
Hay 1983. 

We have concluded on the basis of our studies that '-ne w&st e 
disposal o n the David Starling 9roperty does not re prese:~t a n 
environme ;1t a l h azard at this time for surface or g r o und - water 
resources outs ide the immedi a t e d isposal a r ea . We hav e pr ovi d&d 
recomrr.encations for subsequent monitoring wtlic!:"l should b2 
eva luated before closure plans are implemented. 

We would be happy to answer any q uestions yo u have r ega r d i ng 
this ~eport. Law Engineering l ook s forward t o co ntinue d work on 
th i s assessment prog ram . 

\vJ A-LAN/ p c 

cc : G. A. Bcb cock 

Sincere ly , 

LAW ENG I NEE RI NG TESTI ~G COMPAN Y 

-w .w~-V 
W. Joseph Alexander, P.G. 
Senior Hydrogeo l og ist 
Pr o j e c "C Ha nage r 

~~ 
Jrr..- Larry A. Neal , P. E . 

Senior Environmental 
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1.0 INTRODUCTION 

Law Engineering was contracted by . Union Carbide ·Corpora

tion • s Battery Products· Division to evaluate potential environ

mental impacts associated with sludge disposal at the David 

Starling disposal site. The battery sludge was produced by Union 

Carbide's Greenville, North Carolina plant in 1970. In early 

1~71 the sludye was shipped to the property of Mr. David Starling 

located halfway between Farmville and Fountain, North Carolina. 

In June 1981 the disposal site was listed by Union Carbide in 

EPA's CE~CLA list of inactive sites. 

Law Engineering's site assessment program was conducted in a 

sequence of tasks generally between September 1982 and May 1983. 

our studies have basically included collection of area data, site 

reconnaissance, construction of a base map, soil test borings, 

monitoring well installation, collection and analysis of soil and 

water samples, and evaluation of data. Our study approach is 

described in more detail in Section 2.0 (Methodology). The pur

pose of our hydrogeological assessment was to determine if the 

disposal site represents an environmental hazard from the stand

point of water resources. 

-1-
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2.0 METHODOLOGY 

2.1 Collection of Existing Data 

Data were collected from the following sources for use in 

this hydrogeological assessment: 

Union Carbide: 

various information regarding the sludge disposal 

activities at the David Starling site 

information regarding the quanti ties and character

istics of the waste material 

analytical results of water and sludge analyses 

Property Owner: 

In our interviews with Mr. Starling over the course of 

this assessment we obtained information on: 

drainage features 

water-well locations and usage 

general methods of excavation and sludge burial 

North Carolina Division of Environmental Management 

(Ground Water Section): 

hydrogeologic data from wells in the vicinity of 

Farmville 

Pitt County Soil Conservation Service: 

various aerial photographs of the site and surround

ing area reviewed 

soil survey of Pitt County 

-2-
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North Carolina Department of Human Resources (Division 

of Health Services): 

• representative water quality data for wells in the 

vicinity of the site 

Publications: 

various State, County, and USGS. publications and 

maps 

2.2 Reconnaissance of Site Area 

We have conducted the following types of activities .over the 

study period: 

observations in the sludge disposal area 

observations of the general setting with particular 

emphasis on drainage ditches 

observations of nearby streams 

inventory of existing water wells on site 

photographic coverage of pertinent site features 

2.3 Construction of Base Map 

Law Engineering arranged for photogrammetric mapping and 

ground surveying to prepare a base map of the site including the 

following features: 

general property lines 

drainage ditches and ponds 

water-well locations 

roads, buildings, and other pertinent features 

-3-
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elevations of selected features such 

ponds, · drainage ditches, and land 

selected locations 

as wells, 

surface at 

The aerial survey of the site was conducted by Piedmont 

Aerial Surveys, Inc. in December, 1982. This base map is pro

vided in the pocket of the report (Plate 1). The ground sur

veying was performed by McDavid Associates, Inc. in April 1983.' 

The immediate sludge disposal area was surveyed in more detail 

than the surrounding site features (Plate 1). 

2.4 Exploratory Drilling 

Law Engineering drilled two exploratory borings outside the 

waste disposal area. Upon completion the borings were grouted 

closed from their termination depth to the ground surface. Soil 

samples were collected at regular intervals and were classified 

to determine the subsurface geological conditions. The data 

·collected were used to characterize the rna terial comprising the 

water-table aquifer, the confin~ng bed, and the upper section of 

the principal aquifer. This information was .used to determine 

the actual depths of subsequent monitoring wells installed within 

the sludge disposal area. The soil test boring records are pro

vided in Appendix 1. 

l.S Installation of Monitoring Wells 

After completion of the two exploratory borings, Law 

Enyineering installed four shallow monitoring wells (approxi

mately 25 feet deep) in the immediate vicinity of the sludge 

-4-
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disposal area (Appendix 2). These wells· terminated above the 

confining layer to prevent downward movement of ·potential con

taminants.. Soil samples were collected on a regular basis and 

compared with subsurface information collected in the initial two 

borings. Grain size analyses were performed on selected soil 

samples (Appendix 3). 

The shallow wells co"nsist of 2-inch diameter PVC and 

manufacturer-slotted screens with • 010 inch slot widths. The 

well construction utilized sand packing, bentonite seals, and 

surficial grout seals. The drilling equipment exposed to the 

subsurface was washed between each well location to minimize 

potential cross contamination. The shallow wells were installed 

under a variance from the State of North Carolina (Appendix 4). 

The monitoring wells are installed with protective, lockable 

covers and are marked "Ground-Water Monitoring Well - Not for 

Urinking Purposes." 

~.6 Collection of Ground and Surface Water Data 

After completion of the monitoring well installation, the 

wells were developed by over-pumping and bailing techniques. 

Hydraulic tests were performed in selected wells (slug tests and 

bailiny tests) to obtain estimates of the permeability of the 

water-table aquifer. Representative ground-water levels were 

measured in the four monitoring wells and other selected water 

wells to produce potentiometric surface maps of the aquifer 

system. All development and testing equipment was thoroughly 

washed between well locations. 

-5-



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

Ground-water samples were collected from the four monitoring 

wells. with a PVC bailer and analyzed for constituents likely to 

be associated with the sludge disposal. Surface water samples 

were also collected for analysis. All sampling equipment was 

thorouyhly washed between sampling locations. Field measurements 

of pH and conductivity were obtained. The water samples were 

filtered within a few hours after collection using a .45 micron 

pore filter and a vacuum pump system. The samples for metals 

analyses were then preserved with nitric acid to a pH of less 

than 2. The remaining samples were iced and shipped overnight to 

our laboratory in Marietta, Georgia for analysis. 

-6-
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3.0 SITE CONDITIONS 

3.1 Topography and Drainage 

The.site is located in western Pitt County, North Carolina 

{Figure 1), midway between Farmville and Fountain. The sludge 

disposal area of the site is approximately 1400 feet west of N.C. 

Highway 258 on the property of Mr. David Starling. 

The site· has relatively little relief {about 4 feet) and 

slopes toward the southeast. Ground-surface elevations at the 

site range from elevation 94 feet, msl along the western portion 

of the Starling property to 90 feet, msl in the vicinity of the 

Starling residences (Plat~ 1). The site is drained primarily by 

man-made ditches. The flow in the ditches as determined by the 

April 5, 1983 survey is indicated on Plate 1. These ditches 

generally drain eastward toward Jacob Branch which is a tributary 

to Little Contentnea Creek {Figure 2). Contentnea Creek joins 

the Neuse River in southern Pitt County. It was learned in our 

meeting with Mr. Starling that subsurface-drain lines exist in 

fields just east of the sludge disposal area {Plate 1). 

3.2 Existing Water Wells 

Several wells exist at or near the site at locations shown on 

Plate 1. The information reported on these wells {from inter

views with Mr. Starling) and our measurements are presented in 

Table 1. The small-diameter wells were washed down and no seals 

were reported in the installation process. Several of the water 

wells were installed around 1950. Several of the nearby 

-7-
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residences to the site are reported . to be using water from a 

municipal water supply system (which is also derived from ground 

water) since spring of 1982. 

Ground-water levels were measured in the accessible water 

wells (Table 2). Of these wells, only Well No. 2 was considered 

useful for monitoring water levels in the immediate sludge dis-

1)0sal area. 

-8-



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

4.0 WASTE DISPOSAL 

4.1 Sludge Disposal Activities 

The Greenville, North Carolina Plant of Union Carbide Corpora

tion produced a magnesium-can battery for the Federal Government 

in 1970. The plating operation produced a sludge with a composi

tion of 40-50 percent barium carbonate and 50-60 ·percent barium 

chromate. Between January 6, 1971 and March 31, 1971, approxi

mately 542 containers of the sludge were shipped to the David 

Starling disposal site (this number is based on Mr. Starling's 

memory). The containers consisted of 55 gallon drums and 5 gal

lon chromic acid pails. The total volume of sludge is estimated 

by Union Carbide Corporation to be approximately 10,000 gallons. 

The containers of sludge remained above ground at the site un

til early fall of 19 71. At this time Mr. Starling ex cava ted a 

large trench, placed the containers in the trench and backfilled 

the trench with soil. Mr. Starling reported trench dimensions to 

Law Engineering as follows: width 15 to 25 feet~ length 80 to 100 

feet~ and depth 12 to 14 feet. The trench is reported (by Mr. 

Starling) to have been open about two weeks before a tractor 

pushed soil back into the trench. 

4.2 Observations 

It was difficult for us to determine the actual dimensions of 

the sludge disposal trench by observation in the field although 

the approximate layout of the area is indicated in Figure 3. The 

surface of the immediate disposal area has about 4 feet of relief 

-9-
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caused by remnant piles of excavated soil. The original ground

surface elevation is interpreted to be approximately 93 feet, 

msl. Some unlabeled drums were exposed along the northern end of 

the trench and are in standing water. A.small willow tree marks 

this location. On the southern end of the disposal area several 

chromic acid pails are exposed. We observed dark yellow-brown 

puddles of standing water along the eastern and southern end of 

the disposal area in December, 1982. The surface of the waste 

disposal area has scattered metal scraps, cross ties, and other 

miscellaneous debris. The area is overgrown with weeds. 

4.3 Previous Chemical Data 

Samples of ground water, surface water, and sludge were 

collected from the site or nearby areas prior to this study and 

analyzed by various laboratories in the time period between March 

and June, 1982. The majority of the sample analyses have been 

performed by the Edgewater Technology Laboratory of Union Carbide 

Corporation and compare favorably with results from other labora

tories (Appendix 5). The ground-water samples typically had 

barium concentrations of less than 0.5 mg/1 and chromium concen

trations of less than 0.1 mg/1. The water samples from the 

draina~e ditch adJacent to the sludge disposal area and a surface 

puddle at the disposal area had higher concentrations of barium 

than ground water (from 1~2 to 20 mg/1 respectively). The sludge 

sample obtained from an exposed barrel at the site had a signifi

cantly higher concentration of extractable barium (between 6300 

and 8500 ppm) than chromium (between 0.1 to 3.7 ppm). 
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5.0 . AREA HYDROGEOLOGY 

This section of the report provides a brief description of 

the hydrogeologic framework of Western Pitt County. The informa

tion is primarily based upon published data. 

5.1 Area Physiography 

The site is in the Central Coastal Plain province. The mean 

annual precipitation in the area of the site is about 48 inches. 

Evapotranspiration in the area is probably on the order of 35 

inches, leaving excess water for ground-water rec'harge. The 

topography in the site area is characterized by a flat upland, 

yenerally between 90 and 100 feet above mean sea level (msl). 

The upland topography near the site has been dissected by Little 

Contentnea Creek and its tributaries (Figure 2) • 
• 

The Coastal Plain is comprised of a wedge-shaped sequence of 

stratified deposits which thicken seaward. The deposits overlie 

the crystalline basement surface which is interpreted to occur 

near elevation -300 feet, msl in the site area. (Estimated to be 

about 400 feet below land surface). The bedrock surface is 

irregular, being exposed at land surface just north of the site 

at the Fountain quarry. 

~.l Hydrogeologic Units 

A summary of hydrogeologic units formed by the unconsolidated 

deposits in the Central Coastal Plain of North Carolina is 
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provided in Table 4~ Hydrogeologic units of sigriificance in the 

area of the site include in descending order: 

Water-table aquifer 

Yorktown confining bed 

Lower Unit of Cretaceous aquifer system 

The yeneral thickness of these hydrogeologic units near the site 

is depicted by Figure 4. 

5.3 Water-Table Aquifer 

The water-table aquifer is recharged by precipitation and 

discharges primarily into streams. Water levels are typically 

·hiyhest in the aquifer between January and March and lowest in 

late summer and between November and December. The water-table 

aquifer also recharges the underlying confined aquifer system 

through induced leakage. The water-table aquifer is a limited 
, 

source of supply 5p/a small number of domestic users. Water in 

"this aquifer is· typically soft, low in total dissolved solids, 

corrosive, and commonly contains high concentrations of iron. 
/ ./ 

5.4 Yorktown Formation 

The lithology of the Yorktown Formation varies widely. Where 

present in the western parts of Pitt County the formation corn-

manly occurs ~s a gray silty clay. Lenticular layers of sand 

occur in the formation. The fine texture of the formation pre-

eludes its use as a major aquifer although some small supplies 

are developed from the sand layers. In general the Yorktwon 

Formation serves as a semi-pervious confining bed for underlying 

aquifer systems. 
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5.5 Cretaceous Lower Sand Unit 

The Cretaceous Lower Sand Unit . comprises . the lower part· of. 

the Cretaceous aquifer system and . includes the. water-bearing 

sands of the Black Creek and Tuscaloosa stratigraphic units. The 

aquifer is probably about 200 feet thick in the vicinity of the 

site. Ground water in the aquifer is primarily under confined 

conditions. Ground water. in the aquifer moves from the site area 

to the southeast (Figure 5). Extensive cones of depression exist 

within the unit and are associated with major pumping centers 

such as Greenville and Kinston. A notable cone of depression 

also exists at Farmville, a few miles southeast of the site 

( r'iyure 5). Ground-water usage in the Farmville area range 

between lU and 20 mgd. 

Si~nificant changes have occurred in the decline of the 

potentiometric surface of the aquifer near Greenville and 

Farmville. Between 1965 and 1979, the decline near Farmville has 

·been as great as 60 feet and near Greenville 80 feet. The depth 

to the ground-water level i.n this principal aquifer in the 

vicinity of the site is estimated to be at least 70 feet. The 

quality of water from the Cretaceous Lower Sand is excellent, 

typically requiring little or no treatment. 

5.6 Ground-Water Usage Near Site 

The closest known community well to the site is located at the 

wooaland Hills Motor Court (Plate 1). The well is within 1 mile 

southeast of the site near Highway 258. Highland Motor Court is 

located about 2 miles southeast of the site on Highway 258 and 
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also uses ground water. No treatment is required for these two 

water supplies, apparently developed in the Cretaceous Lower Sand 

Unit. Basic chemical analyses of ·these ground water supplies 

were obtained from the North Carolina Division of Health· Ser

vices. No analyses for total barium or chromium are performed in 

these wells. 

The closest well to the site known to be in use is the 

~tarling Well No. 4 (Table 1). This well is approximately 1100 

feet east of the disposal area and apparently developed in the 

Cretaceous Lower Sand Unit. The shallow wells in the immediate 

vicinity of the disposal area (Wells 1, 2, and 3 in Table 1) are 

no lonyer in use. 
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6.0 SITE HYDROGEOLOGY 

This section of the report is primarily based on the two 

exploratory borings and four monitoring wells drilled by Law 

Engineering. 

6.1 Geology 

The records of the two exploratory borings (located in Figure 

6) are provided in Appendix 1. Boring B-1 terminated at a depth 

of 100 feet and boring B-2 terminated at a depth of 59 feet. The 

borings encountered similar strata as depicted by the hydrogeo

lo~ical profile in Figure 7. Four strata were identified by the 

two borings, described in descending order below (Figure 7). 

6.1.1 Silty/Clayey Fine Sand Stratum 

This sand stratum was encountered in all borings (the two 

exploratory borings and the four monitoring well borings}. The 

sand stratum typically occurs to a depth of about 22 feet below 

land surface {elevation 71, msl}. The stratum is predominantly 

composed of firie sand but also contains interbedded layers of 

very silty or clayey sand. The stratum is usually light gray or 

tan colored with some orange sands in the lower sections of 

borings MW-3 and MW-4 (Appendix 2). Penetration resistances in 

the sand stratum are typically between 10 and 30 blows per foot 

{bpf). The disposal trench was excavated within this stratum but 

apparently not into underlying strata {Figure 7). 
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6.1.2 Gray Sand/Silt Stratum 

The gray sand/silt stratum was encountered in all borings at 

a depth of about 22 feet. The stratum has an average thickness 

of about 14 feet as measured in borings B-1 and· B-2. The borings 

for the shallow wells terminated in the top of this stratum. The 

stratum is distinguished from the overlying stratum by its darker 

gray color and greater percentage of silt (20 and 25 percent silt 

as measured in samples from MW-3 and MW-4, respectively, Appendix 

3). The stratum is interbedded with thin layers of fine sand and 

silt and contains some phosphate pebbles and wood fragments. In 

borings B-1 and MW-1 the stratum is composed almost entirely of 

silt. Penetration resistances in the stratum are typically less 

than 15 bpf. 

6.1.3 Silty-Shell Stratum 

The silty-shell stratum was encountered in the two explora

·tory borings between the depths of 34 and 4 7 feet in boring B-1 

and 37 and 44.5 feet in boring B-2. The stratum is predominantly 

composed of shell fragments in a dark gray silt matrix. The 

stratum also contains fine to medium sand. Penetration resist

ances in the stratum are typically between 10 and 20 bpf. 

6.1.4 Lower Gray Silt Stratum 

The lower gray silt stratum underlies the shell stratum in 

borings B-1 and B-2. Boring B-2 terminated in the stratum at 59 

feet. Boring B-1 encountered 52.8 feet of the gray silt before 

terminating in a coarse silty sand and gravel at 99.8 feet. The 
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silt stratum is predominantly composed of silt but also contains 

a small percentage of fine sand, clay, and shell fragments. The 

penetration resistance of the lower gray silt stratum is 

typically between 30 and 60 bpf. 

6.2 Shallow Aquifer System 

The saturated portion of the silty/clayey fine sand stratum 

(Section 6.1.1) forms a shallow aquifer under water-table condi-

tions. The gray sand/silt stratum (Section 6.1.2) and underiying 

strata probably represent the base of the water-table aquifer. 

These strata have a lower permeability than the water-table 

aquifer and serve as a confining layer to deeper, more permeable 

aquifers. These low-permeability deposits probably correlate to 

the Yorktown confining bed. The sand and gravel encountered near 

1 ou feet in boring B-1 may represent the top of the Cretaceous 

Lower Sand Unit (Section 5.5). 

The four monitoring wells were installed within the water

table aquifer. The wells terminated within the top of the gray 

sand/silt stratum. The wells essentially screen the entire 

saturated thickness of the aquifer (Appendix 2). 

Ground-water levels were measured in the monitoring wells and 

other nearby water wells on at least two occasions (Tables 2 and 

3). The water elevations measured on May 26, 1983 are considered 

to be representative of stabilized ground-water conditions at the 

site. These measurements were used to construct a potentiometric 

surface map of the water-table aquifer (Figure 8). Water Well 

No. 2 is also considered to be representative of water levels in 
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the aquifer and was used in construction of Figure 8. As indi

cated by the potentiometric surface, ground-water flow is toward 

the northeast where discharge primarily occurs in the drainage 

ditch that forms the northern property line of the Starling 

property. 

The presence of the hog ponds complicate the hydraulic flow 

conditions. Both ponds were apparently ex cava ted into the water- . 

table aquifer. The west hog pond appears to serve as a discharge 

point for ground water at the time of the May 1983 readings. The 

east hog pond appears to serve as a ground-water recharge area 

based on elevations measured in May 19 83. Both ponds were ap

parently ground-water recharge areas in April 1983. This flow 

system is influenced by washing operations that discharge into 

one or both ponds, and direct response of the pond levels to 

rainfall. 

The water table declined about 1/2 foot between the April and 

May readings (Table 3). Surface water level data are provided in 

Table s. 

6.3 Aquifer Properties 

The permeability of the water-table aquifer was determined by 

slug tests or bailing tests in selected monitoring wells (Table 

6). The aquifer has an average permeability of about 3 x l0-4 

centimeters per second (em/sec). This value is representative of 

very silty or clayey fine sands. The aquifer is anisotropic on a 

small scale due to the statification observed and relatively thin 

zones of higher and lower permeability likely exist. Taken as a 
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composite section, however, the aquifer essentially behaves as a 

homogeneous-isotropic medium in which flow is predominantly hori

zontal. As previously discussed, the strata underlying the sand 

stratum probably serve as a base to the water-table aquifer 

because of lower permeability. 

The hydraulic gradient of the water-table aquifer is quite 

low (. 005 feet per feet·) on the basis of the potentiometric 

surfaces measured over the period of this study. The gradient 

may steepen slightly near the principal discharge area (northern 

property ditch). The gradient did not change sigificantly 

between April and May, 1983. 

The velocity of the ground water moving in the water-table 

aquifer can be estimated on the basis of the following equation: 

where 

Ki v =
ne 

V = velocity of ground water (feet per year) 

K =permeability of aquifer (3 x 10-4 em/sec or 310 

feet per year) 

i =hydraulic gradient of water table (.005) 

ne = effective porosity of the aquifer (assumed to be 

about 15 percent) 

The ground-water velocity is, therefore, estimated to be· quite 

low, less than 10 feet per year. 

-19-



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
'I 

' I 
I 
I 
I 
I 
I 
I 

7.0 GEOCHEMISTRY 

This section of the report is primarily based on samples 

collected and analyzed by Law Engineering. Our evaluation was 

based on analyses of ground water, surface water, and soil 

samples. 

7.1 Ground-Water Quality 

Well MW-2 is representative of background water quality 

conditions on the basis of ground-water hydraulics and water 

~ual i ty observed. Wells MW-1, MW-3 and MW-4 are in locations 

that could measure impacts from the disposal operation. Four 

yround-water samples were collected on April 7, 1983, and 

analyzed for total barium and chromium as well as other indicator 

par arne ters (Table 7). With the exception of water from well 

MW-!, the results were less than detection limits for barium (0.3 

my/1) and chromium (.005 mg/1). 

The April 7 sample from well MW-1 indicated an elevated con

centration of total barium (6.4 mg/1) and total chromium (0.010 

mg/1). The well was resampled on May 26, 1983, and indicated a 

lower concentration of total barium ( 0. 5 mg/1) but essentially 

the same concentration of total chromium (0.012 mg/1). The high 

initial concentration of barium could be a result of near-surface 

contamination carried down in the drilling operation. The ground 

surface in the southeastern corner of the waste disposal area was 

noted to have dark yellow-brown puddles of standing water. Well 

M~'l-1 is situated in a location that could be impacted by the 
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disposal area (Figure · 8) and may· be indicative of . contaminant 

migration in the subsurface. We anticipate that the barium could 

have mobilized from the barium carbonate portion of the waste 

sludge which is more soluble than barium chromate. The chromium 

could· be derived from the barium chromate or residual chromic 

acid from the pails observed on site (Section 4.2). 

The results of other ·parameters tested in the wells indicate 

that total magnesium and dissolved sulfate were lowest in wells 

MW-1 and MW-2 and highest in wells MW-3 and MW-4 (Table 7). The 

conductivity of the ground water is lowest in the background well 

(MW-2) ranging from 75 to 95 umhos/cm over the two sample collec

tions. The conductivity of the ground water was highest in wells 

MW-3 ( 560 umhos/cm) and. MW-4 (about 1000 umhos/cm). The pH of 

the ground water is acidic in the range of 5 to less than 7. 

The results of the ground-water samples indicate some con

tamination may have reached well MW-1 as a result of sludge 

disposal. The higher conductivity values in wells MW-3 and MW-4 

compared to background conditions may also be indicative of 

ground-water quality degradation from the disposal area. 

7.2 Surface-Water Quality 

The results of the surface-water quality analyses are pre

sented in Table 8. These results indicate that no contamination 

by barium or chromium was detected in the northern drainage ditch 

in April, 1983. This ditch forms the principal discharge feature 

tor the water-table aquifer, however, it is not likely for con

taminants in the ground water to have migrated to this point (at 
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this time) based on the estimated velocity of ground water and 

the low solubility of the waste. The results of previous 

surface-water samples {Appendix 5) indicate some . chromium ( 0. 2 

my/l) and barium ( 1. 2 mg/1) may have been encountered in the 

drainage ditch at the time of earlier sampling (April 1982). 

High barium and chromium concentrations exist in the exposed 

sludge and surface puddla in the disposal area (refer to Section 

3. 3). It is not unlikely that during intense rainfall events 

some contamination could reach the northern drainage. ditch via 

over-land flow from the exposed portions of the disposal area. 

The surface water conditions were observed by Law Engineering 

during a heavy rainfall event on April 6, 1983. Although direct 

over-land flow to the ditch was not observed on this occasion, 

the existiny topographic setting could permit this condition for 

storms of longer duration. 

7.3 Soil Chemistry 

Soil samples were collected from the soil test borings for 

analysis of background concentrations and determination of the 

cation exchange capacity of the soils. 

7.3.1 Background Conditions 

Borings B-1 and B-2 were drilled in areas thought to be out 

of the direct impact of the waste disposal area (Figure 3). Soil 

samples were collected within the soils constituting the water

table aquifer (between depths of 8 to 15 feet). Background con-

centrations of barium in the soil are noted to range between 4 
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and 13 ppm and chromium is in the range of 5 to 7 ppm (Table 9). 

Hexavalent chromium was not detected as a constituent of the 

total chromium measured in the soils. 

7.3.2 Cation Exchange Capacity 

Soil samples were collected from strata in the four borings 

in the immediate vicinity of the disposal area for analysis of 

cation exchange capacity (Table 10). Although the soils selected 

were fine-grained materials, the resulting cation exchange capa

cities were relatively low (4 to 10 meq/100 gm). This is an 

indication that the shallow soils will provide little capacity to 

attenuate potential contaminant migration from the standpoint of 

cation exchange. 
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8.0 CONCLUSIONS 

The sludge disposal trench on the Starling property contains 

barium carbonate and barium chromate from Union Carbide's plating 

operation in 1970. The general disposal area is easily recog

nized although the actual layout of the trench is not known. 

The site is underlain by a relatively low permeability 

aquifer composed of silty clayey fine sand. The apparent base of 

the aquifer is about 22 feet below land surface at which depth a 

thick sequence of low permeability silty materials are en

countered to a depth of about 100 feet. This thick sequence of 

silty material probably correlates with the Yorktown confining 

bed that overlies the lower unit of the Cretaceous aquifer 

system. 

The water table is shallow (2 to 3 feet below land surface) 

and fluctuates in response to recharge by precipitation and 

discharge into surface-water features. The water-table aquifer 

primarily discharges into a northern drainage ditch that coin

cides with the Starling property line. This ditch drains to 

Jacob Branch, a tributary to Little Contentnea Creek. Ground-

water flow and discharge/recharge relationships are complicated 

by the operation of the adjacent hog ponds. Because of the low 

permeability of the aquifer and relatively flat hydraulic gradi

ents, the ground-water velocity in the vicinity of the waste 

disposal area is probably less than 10 feet per year. 

The water-quality analyses from well MW-1 indicate some 

barium/chromium contamination is present in the ground water. It 
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is not known if the elevated· concentrations are a result of 

contamination near the land surface carried downward in the 

drilling process, or from subsurface migration from the disposal 

trench. Relatively high values of conductivity measured in wells 

MW-3 and MW-4 may also be an indication of ground-water degrada-

tion from the disposal area. The shallow subsurface materials 

have a relatively low cation exchange capacity for attenuating 

potential contaminants. The water wells in the immediate 

vicinity of the waste disposal area (Wells No. 1 and 2) are no 

longer used by the property owner, however, these wells should be 

clearly designated for monitoring purposes only. The underlying 

Cretaceous aquifer ·is protected by the thick Yorktown confining 

bed and is very unlikely to be impacted by potential contamina

tion from the water-table aquifer in the site area. 

No surface-water contamination by barium or chromium was 

detected in the northern drainage ditch at the time of this 

study. Some potential exists for over-land flow of contaminated 

water to enter the northern drainage ditch under intense rainfall 

periods. It is also likely that some contaminated ground water 

will ultimately discharge into the northern drainage ditch. 

Law Engineering concludes that the waste disposal on the 

Starling property does not represent an environmental hazard at 

this time for surface or ground-water resources outside the 

immediate disposal area. 
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9.0 RECOMMENDATIONS 

Law Engineering makes the· following recommendations on the 

basis of our studies to date: 
' 

9.1 Water-Quality Monitoring 

A second suite of surface and ground-water samples should be 

collected and analyzed for total barium and chromium. Field 

measurements of pH, conductivity, and oxidation reduction poten

tial should be obtained at the time. of sample collection. The 

results of these analyses should be . used to determine the fre

quency (or need) of further sampling. 

9.2 Water-Level Monitoring (Existing Stations) 

Ground and surface-water elevations should be obtained in the 

vicinity of the waste disposal area at the time of sample collec

tion. These data should be compared to the past potentiometric 

surfaces to determine if significant changes in flow or gradients 

have occurred. 

9.3 Water-Level Monitoring (New Stations) 

To obtain a better understanding of ground-water flow in the 

immediate vicinity of the waste disposal area, we recommend the 

installation several shallow (less than 5-foot deep} standpipes. 

The standpipes would only be used for water-level measurements 

and could probably be installed by hand techniques. The stand

pipes would particularly be important along the northern and 
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eastern side of the waste fill area where the hydraulic relation

ships to the existing hog pond are not well understood. 

9.4 Surface Grading 

The surface of the waste disposal area should be graded to 

prevent direct runoff of contaminants into the. northern drainage 

ditch. The grading shoul·d also minimize exposure of animals to 

contaminated standing water. 

The grading should be cons ide red as a temporary control 

measure and not necessarily a permanent closure alternative. The 

surface grading is not intended to represent a low-permeability 

cover over the disposal area. Because the waste is largely 

buried within the water table, there is no obvious technical 

reason for using a cover material in the traditional sense of 

preventing infiltration of precipitation into the waste. It 

should be recognized that soils brought into the waste fill area 

may become contaminated and require incorporation in closure 

design. The trench area is probably not stable for heavy 

construction equipment and consideration.will have to be given 

for the use of a low pressure front-end loader. The grading 

operation should be supervised by a soils engineer or geologist 
I 

familiar with the site conditions and safety considerations. 

9.5 Trench Definition by Geophysics 

We recommend that the disposal area be geophysically surveyed 

to delineate the approximate limits (widths and depth) of the 

trench. We recommend the use of electrical techniques 
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(electromagnetic and/or resistivity} and a magnetometer to 

traverse the disposal area. The magnetometer should detect 

buried metallic objects in the trench. The electrical techniques 

should be able to detect contrasts in soil characteristics or 

pore fluids resulting from the excavation/backfill operation. 

The combination of magnetics and electrical techniques also has 

the potential for providing some relative indication of contami

nant migration beyond the trench limits. The geophysical survey 

should be performed after the grading operation for access and 

safety considerations. In addition it would be desirable to 

remove the majority of surficial scrap metal to prevent inter

ference with the survey. 
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Table 1. Water Well Information Near Site 1> 

Well 
Number2> 

Well Details 
(Reported) 

Well Details3 > 
(Measured) 

Usage or 
Comments 

1 

3 

4 

5 * 

6 ** 

7 

Notes: 1) 
2) 
3} 
4) 

* 
** 

2 11 galvanized 
200 to 210' deep 

24 11 terra-cotta 
15 feet deep 

24 11 concrete 
16-18 feet deep 

411 irrigation 
well with con
crete slab 
180 feet deep •. 

2 11 galvanized 
65 .feet deep 

2 11 galvanized 
200 deet deep 

1-1/4" well 
15 feet deep 

2 11 galvanized 
39.2' deep 4) 

24" terra-cotta 
13' deep 

24 11 concrete 
27.5' deep 

4 11 steel with 
submersible 
pump (not 
accessible} 

2 11 galvanized 
40.9' deep 

(not·accessible) 

(not accessible} 

Information from starling, 1982 

Not in use since 
1975. Fonnerly 
use for hog 
operation. 

Not in use. In
stalled 1960. 

Not in use since 
19 60. Fonnerly 
used for hog 
operat.ion. 

Used for irriga
tion (nursery) 
and drinking 
water supply. 

Used for drink
ing water supply. 

Used to water 
yard and garden. 

Not in use. 

Refer to Plate 1 for locations of wells 
By Law Engineering 
Below ground surface 
F.onnerly referred to as John Starling house well 
Formerly referred to as David Starling house well 
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Table 2. Summary of Ground-Water Level Data (Water Wells) 

Well 
Designationl> 

No. 1 

No. 2 

Reference 
Elevation2> 

(feet, msl) 

93.03 

93.68 

No. 3 95.67 

No. 5 91.83 

Notes: 

Date 
Measured 

12-23-82 
4-6-83 

12-23-82 
4-6-83 
5-26-83 

12-23-82 
4-6-83 

12-23-82 

Depth 
Below 

Reference 
(feet) 

38.1 
37.6 

3.35 
3.15 
3.4 

4.15 
4.15 

18.67 

1) Refer to Figure 3 for location of wells. 
2) Top of casing; marked in field and surveyed. 

water 
Surface 

Elevation 
(feet, msl) 

54.93 
55.43 

90.33 
90.53 
90.28 

91.52 
91.52 

73.16 
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Table 3. summary of Ground-Water Level Data (Monitoring Wells) 

Depth Water 
Well Reference Date Below Surface 

Designation!> Eleva tion2 > Measured Reference Elevation 
(feet, msl) (feet) (feet, msl) 

MW-1 92.98 4-6-83 2.66 90.32 
5-26-83 3.44 89.55 

MW-2 93.32 4-6-83 2.44 90.88 
5-26-83 2.93 90.39 

MW-3. 93.91 4-6-83 3.53 90.38 
5-26-83 4.26 89.65 

MW-4 93.76 4-6-83 3.45 90.31 
5-26-83 4.14 89.62 

Notes: 

1) Refer to Figure 3 for location of wells. 
2) Top of casing; marked in field and surveyed. 
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Modified after Narkunas, 1980 



I 
I Table 5. Summary of Surface-Water Level Data 

I 
Depth Water 

Station Reference Date Below Surface 
Locationll. Elevation21 Measured Reference Elevation 

I 
(feet, msl) (feet) (feet, msl) 

A 88.19 4-5-83 0.89 87.3 

I B 89.29 4-5-83 1.25 88.04 
5-26-83 1.55 87.74 

I 
c 90.18 4-5-83 0.95 89.23 

5-26-83 1.26 88.92 

D 90.34 4-5-83 0.86 89.48 

I E 90.58 4-5-83 0.80 89.78 

I 
F 93.02 4-5-83 1~20 91.82 

G 92.96 4-5-83 1.55 91.41 

I H 92.73 4-5-83 0.95 91.78 

I 92.13 4-5-83 1.43 90.70 

I J 91.63 4-5-83 1.62 90.01 

I 
K 90.38 4-5-83 1.35 89.03 

L 87.04 4-5-83 1.18 85.86 

I M 87.65 4-5-83 1.27 86.38 

N 89.04 4-5-83 1.33 87.71 

I 0 92.83 4-5-83 1.13 91.70 
5-26-83 1.36 91.47 

I p 91.70 4-5-83 1.29 90.41 
5-26-83 2.42 89.28 

I 
Notes: 

I 1) Refer to Plate 1 for station locations. 
2) Top of stake; marked in field and surveyed. 

I 
I 
I 
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Table 6. Results of Permeability Tests I 
Monitoring Type of Estimated 

Well Test Permeability (em/sec) 

MW-1 Slug Out 4.6 x lo-4 

MW-3 Bailing 2.2 X lQ-4 

MW-4 Slug out 1.4x lQ-4 
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Table 7. Results of Chemical Analyses - Ground Water 

Sample Total 
Well Date 

Number1 ) ( 1983) 
Barium 
(mg/1) 

MW-1 4-7 6.4 

.5-26 0.5 

MW-2 4-7 < 0.3 

5-26 

MW-3 4-7 < 0.3 

5-26 

MW-4 4-7 < 0.3 

5-26 

Notes: 

Total 
Chromium 

(mg/1) 

0.010 

0.012 

< 0.005 

< 0.005 

< 0.005 

Total 
Magnesium 

(mg/1) 

2.4 

2.8 

16. 

34. 

1) Refer to Figure 3 for location of wells. 
< indicates less than detection limit. 
- indicates no analysis performed. 
pH and conductivity measured in field. 

Dissolved 
Sulfate 

(mg/1) 

6. 

< s. 

84. 

92. 

Samples for metal analyses were filtered in field. 

pH 
(S.U.) 

4.8 

4.9 

4.7 

5.2 

6.9 

6.7 

5.6 

6.4 

Conductivity 
(umbos/em) 

145 

290 

75 

95 

560 

560 

1000 

1100 
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Sample 
Locationl.l 

SW-A 

SW-B 

SW-B/C 

sw-c 

SW-D 

Notes: 

Table 8. Results of Chemical Analyses - Surface Water 

Total 
Barium 
(mg/1) 

< 0.3 

< 0.3 

< 0.3 

< 0.3 

< 0.3 

Total 
Chromium 

(mg/1) 

< o.oos 

< o.oos 

< o.oos 

< o.oos 

< o.oos 

Total 
Magnesium 

(mg/1) 

2.0 

Dissolved 
Sulfate pH 

(mg/1) (S.U.) 

10. 3.4 

3.2 

1) Refer to Plate 1 for location of surface-water stations. 
< indicates less than detection limit • 

. indicates no analysis performed. 
Samples .collected and preserved on April 7, 1983. 
Station SW-B/C is half way between Stations B and c. 

Conductivity 
(umhos/cm) 

50 
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Boring 
Number 

B-1 

B-2 

Table 9. Results of Chemical Analyses - Soil 

Soil Sample Depth Total Total Hexavalent 
Below Land Barium Chromium Chromium 

Surface (Feet) (ppm) (ppm) (ppm) 

13.5 - 15.0 4.4 6.7 < 0.3 

8.5 - 10.0 13. 5.0 < 0.3 
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Table 10. Results of Cation Exchange Capacity Tests 

Boring l) 
Number 

MW-1 

MW-2 

MW-3 

MW-4 

Notes: 

Soil Sample 
Depth Below 
Land Surface 

(Feet) 

10 

15 

25 

25 

Cation Exchange 
Capacity 

(meq/100 gm) 

10. 

4.1 

6.3 

7.4 

Soil Description 

Gray slightly silty 
very clayey medium 
to fine sand 

Light gray slightly 
silty and clayey 
medium to fine sand 

Dark gray very 
silty fine sand 

Gray very silty 
medium to fine sand 

1) Refer to Figure 3 for location of borings. 

\ 

/ 
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APPENDIX 1 

SOIL TEST BORING RECORDS 

(EXPLORATORY DRILLING) 
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1-

ELEV 

91.8 

86.8 

81.8 

76.8 

71.8 

66.8 

61.8 

56.8 

51.8 

DE~TH 

I"EI!:T 

Topsoil 

TEST BORING RECORD 

DI!:SCRI~TION 

1. Sl---!_ - S-:---1 F. SAND-· --- -Brown 1 ty 1ne 

3.51--- - - - -
Gray Silty Fine SA~ID with Some 
Medium to Coarse Sand. 

6.01------

-
-

Gray Mottled Very Silty Fine SAND 
with Some Clay and Wood Fragments. 

12.0~--- --
Gray-Green Fine SAND Interbedded 
with Silty Clay. 

17.0- - - - - - -

Gray to Light Brown Fine SAND with 
Some Clayey Silt. 

22.0~----------------------------~ 

Gray SILT Interbeded with Medium 
to Fine Sand. Contains Some 
Wood Fragments. 

34.0·~------------------------------~ 

Shell Fragments in Dark Gray 
Silt Matrix with Some Fine to 
Coarse Sand. 

REMARKS: Pendley 

Alexander 
DRILLED BY 

LOGGED BY Mud-Wash Boring Using 4.5 
Inch Diameter Bit. No Water 

CHECKED BY Level Measured~ No Monitoring 
Well Installed. Grouted boring. 
1) Laboratory Analysis of Barium and Chromium 

Seymour 

PI!:NETRATION•BLOWS PER FOOT 
0 ' 10 15 20 30 40 &0 80 I 00 

• 

1\. 

• 
'B-1 

BORING NUMBER 
DATE STARTED 12-22-82 

DATE COMPLETED 12-23-82 

JOB NUMBER MH2303 

Page 1 of 3 
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DEPTH 
ELEV I'"EET 

51.8 

42.0 

46.8 

47.0 

41.8 

52.0 

36.8 

31.8 

62.0 

26.8 

67.0 

21.8 

72.( 

16.8 

77J 

11.8 

REMARKS: 

TEST BORING RECORD 

DESCRIPTION 

As Above 
..,._- - - - _,_,_ 

Olive Gray Sandy SILT with 
Shell Fragments. 

Buff-Gray and Green Mottled Fine 
Sandy SILT. Occassional Phosphate 
Pebbles. 

Dark Gray SILT. 

~--- -· -
Dark Gray Fine Sandy SILT. 

Gray Micaceous Silty Fine SAND 

1-- - - - - - -
Gray Fine to Medium SAND 
Interbedded with Gray Silt. 

Gray Fine Sandy SILT 

DRILLED BY 

LOGGED BY 

Pendley 
Alexander 

CHECKED BY Seymour 

PENETRATION•BLOWS PER FOOT 
0 5 I 0 15 20 30 40 60 80 I 00 

~ J 

. 

I 

BORING NUMBER 

DATE STARTED 

• 

• 
' 

DATE COMPLETED 

JOB NUMBER 

Page 2 of 3 

I 

1\ 
1\ 
~ 

1/" 
J 

'-

• 
II 

1 

B-1 

12-22-82 

12-23-82 

MH2303 

~ 
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DEPTH 
ELEV FEET 

11.8 

6.8 8-5.0 

1.8 

MSL 

-3.2 

-8.2 99 .s: 
:LOO. C 

REMARKS: 

TEST BORING RECORD 

DESCRIPTION 

Gray Fine Sandy SILT 

1-- - - --

Gray-Brown Clayey SILT 

ncoarse Silty SAND and GRAVEL { 
Boring Terminated at 100.0 Feet 

Boring Grouted 
Ground Surface 

\ 

from Bottom to 

DRILLED BY Pendley 
LOGGED BY Alexander 
CHECKED BY Seymour 

PENETRATIDN·BLOWS PER FOOT 
o 5 to 15 zo 30 40 t;O so too 

IJ 

1/ 

II 
• 

• 

' 

> 

I 

BORING NUMBER _B=-.-;;;;;1 __ _ 

DATE STARTED 12-22-82 

DATE COMPLETED 12-23-82 

JOB NUMBER MH2303 

Page 3 of 3 
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TEST BORING RECORD 

DEPTH 
ELEV P'EIItT DESCRIPTION 

93.0 Topsoil 

88.0 

83 .0 

78.0 

73.0 

68·.o 

63.0 

58.0 

53.0 

1.5~------

Light Gray Silty Fine SAND 

7.0~------------------------------~ 

Light Gray and Brown Fine 
Sandy SILT 

12.0i--- -----

Gray-Green Clayey Silt 
Interbedded with Fine to 
Medium SAND 

17.0~ ---
Gray-Green Fine to Medium SAND 
Interbedded with Clayey SILT 

22.0~------------------------------~ 

Dark Gray Silty Fine Sand 
Interbedded with SILT 

32.Ci-- - - - - - -

Dark ~ray Silty Coarse to Fine 
SAND Interbedded with SILT. 
Occassional Phosphate Pebbles. 

37.rq-----------------------------~ 

SHELL Fragments in Dark Gray 
Silty Fine to Medium SAND. 

REMARKS: 
DRILLED BY Pendley 
LOGGED BY Alexander 

Mud-Wash Boring Using 4.5 Inch 
Diameter Bit. No Water Level 
Measured. No Monitoring Well 
Installed. Grouted Boring. 

CHECKED BY Seymour 

1) Laboratory Analysis of Barium artd Chromium. 

PENETRATION·BLOWS PER FOOT 
C. 5 10 15 ZO 30 40 GO 80 100 

• 
l 

ul) 

\. 

v 

\ 
\ 

• 

Ia 

\ 

BORING NUMBER -=B=---=2._ __ _ 
DATE STARTED 12-23-82 

DATE COMPLETED 12-23-82 

JOB NUMBER MH2303 

Page 1 of 2 

.> 
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DEP'TH 
ELEV I"T I"EET 

53.0 

48.0 44.5 

43.0 

38.0 54.5 

59.0 
33.0 

REMARKS: 

TEST BORING RECORD 

DESCRIPTION 

SHELL Fragments in Dark Gray Silty 
Fine to Medium SAND 

Gray-Green SILT with Some Fine 
to Coarse Sand and Shell Fragments 

Dark Gray SILT 

-
Boring Terminated at 59.0 FEET 
Boring Grouted 
Ground Surface 

.. 

from Bottom to 

DRILLED BY Pendley 
LOGGED BY Alexander 
CHECKED·BY Seymour 

PENETRATION-SLOWS PER FOOT 
0 5 I 0 15 20 30 40 &0 80 I 00 

• 

• 

. 

I 

BORING NUMBER _B;...-_2 __ _ 
DATE STARTED 12-23-82 
DATE COMPLETED 12-23-82 

JOB NUMBER MH2303 

Page 2 of 2 
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APPENDIX 2 

SOIL TEST BORINGS AND MONITORING WELL DETAILS 
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TEST BORING RECORD 

DEPTH 
ELEV P'EET DESCRIPTION 

93.0 Topsoil 
1.5 --- - - - -

Black-Gray Silty Fine 
1) ~ 

SAND 2) ..lL 

88.0 

7.0 -- - - - - -
Gray Slightly Silty Very Clayey 

83.0 Medium to Fine SAND 3) 

12.0 - - - -- - -

78.0 Silty Medium to Fine SAND 

17.0 - - - - - --
73.0 Gray and Tan Silty Fine SAND 

23.0 

68.0 Gray SILT 

25.0 -Bori.ng Terminated at 25.0 Feet 

REMARKS: 

1) Ground-Water Elevation 
90.32 on 4-6-83 

2) Ground-Water Elevation .. 
89.55 on 5-26-83 

DRILLED BY Corbin 
LOGGED BY Alexander 
CHECKED BY Seymour 

3) Cation Exchange Capacity 
10 meq/lOOgm . 

4) Grain Size Analysis 

4.0 
= ----------------------
--

~ ---- ~ --- ILl -- 8 -- :z - H ---- 0 - ILl -- :z -- li1 -
~ ---- u -- Cll ------------------------ 24.0 

PENETRATION·BLOWS PER FOOT 
0 5 I 0 15 ZO 30 40 &0 80 I 00 

• / 
/ 

/ 
·~ 
\ 
1\ • 

• 

r 

I 

BORING NUMBER _M_W_-_l __ 
DATE STARTED 4-4-83 

DATE COMPLETED 4-5-83 

JOB NUMBER MH2303 
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TEST BORING RECORD 

DI!P'TH 
ELI!V I"I!I!T DI!SCRIP'TION 

92.8 
1.5 

Topsoil 
to--- - - - -~r ..L 

2) ~ 

Light Gray Silty Fine SAND 
87.8 

82.8 

12.0 f.- -- --
77.8 Light Gray Slightly Sil~y and 3) 

Clayey Medium to Fine SAND 

72.8 

22.0 
Dark Gray Very Silty Fine SAND 

67.8 
25.0 -

Boring Terminated at 25.0 Feet. 

REMARKS: 

1) Ground-Water Elevation 
90.88 on 4-6-83 

2) Ground-WaterElevation 90.39 

DRILLED BY Corbin 
LOGGED BY Alexander 
CHECKED BY Seymour 

on 5-26-83 
3) Cation Exchange Capacity 

4 .1 meq/lOOgm 
4) Grain Size Analysis 

~ 3.5 -------------------------------
...::1 --- :; ---- 0:: -- ~ -- 8 -- :z: -- H ---- 0 -- ~ -- :z: -- ~ -- ~ -- ~ -- C) -- en --

----------
= 23.5 

PENETRATION•BLOWS PER FOOT 
0 5 10 15 20 30 40 60 80 100 

• 
1/ 

J 
\ 

1\ 
~) 

\ 
le 

• , 

I 

BORING NUMBER _MW_-_2 __ 

DATE STARTED 4-5-83 

DATE COMPLETED 4-6-83 

JOB NUMBER MH2303 
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TEST BORING RECORD 

DEPTH 
ELEV I"EET DESCRIPTION 

93.0 Topsoil 
1.5 ~ - - - - -

1) ~ 
2) ...L. 

88.0 Light Gray Silty Fine SAND 

7.5 --- - - -
83.0 

Gray Very Clayey Fine SAND 

12.0 1- - - - - -
78.0 Tan Slightly Silty Fine to 

Coarse SAND 

17.0 1-- - - - - -
Orange and Tan Slightly Silty 

73.0 Fine to Medium SAND 

22.0 . 

Dark Gray Very Silty Fine 
! 3) 

68.-0 25.0 
SAND 

-
Boring Terminated at 25.0 Feet 

REMARKS: 
1) Ground-Water Elevation 

90.38 on 4-6-83 
2) Ground-Water Elevation 

89.65 on 5-26-83 
3) Cation Exchange Capacity 

6.3 meq/lOO<jm: 
4) Grain Size Analysis 

DRILLED BY 

LOGGED BY 

Corbin 
Alexander 

CHECKED BY Seymour 

------------------------------------------------------------------------------= 

PE:NETRATJON·BLOWS PER FOOT 
0 5 I 0 15 20 30 40 GO 80 I 00 

3.0 

....;! 

..::: 
~ 
r£1 
E-4 z 
H 

0 
r£1 --r£1 
r£1 
ll:: 
CJ 
C/) 

23.( 

• 
/ 

/ 
~ 

\ 
1\ 

t 

-

-~) 
' 

BORING NUMBER MW-3 
DATE STARTED 4-5-83 

DATE COMPLETED 4-6-83 

JOB NUMBER MH2303 
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TEST BORING RECORD 

DEPTH 
ELEV I'"EET DESCRIPTION 

93.1 
Toosoil 1.5 ..... ~-·- - -

1) ...L 
Tan Silty Fine SAND 2) ..lL 

88.1 

7.C 1-- - - - - -
Light Gray Silty-Clayey Fine SAND 

83.1 

12.C 1-- - - - - - -
Orange Slightly Silty 

78.1 Medium to Fine SAND 

17.0 r- - -- - - -
Orange and Gray Silty 

73.1 Medium to Fine SAND 

22.0 

Gray Very Silty Medium to Fine 
SAND 

68.1 25.0 3) I -
Boring Terminated at 25.0 Feet 

REMARKS: 
1) Ground-Water Elevation 

90.31 on 4-6-83 
2) Ground-Water Elevation 

89.62 on 5-26-83 

DRILLED BY Corbin 
LOGGED BY Alexander 
CHECKED BY Seymour 

3) Cation Exchange Capacity 
7.4 meq/100 gm 

4) Grain Size Analysis 

~ -------------------------------------------------------------------------------= 

PENETRATION-BLOWS PER FOOT 
0 5 10 15 20 30 40 GO 80 I 00 

3.0 

....:I 

~ 
r::r: 
~ 
E-t :z: 
H 

0 
~ 
:z: 
~ 
~ 
r::r: 
CJ 
CJl 

23. ( 

• v 
I 

/ 
I 

n 

• 
• 4' 

I 

BORING NUMBER ..:;MW.:.:.;....-_4"--
DATE STARTED 4-5-83 

DATE COMPLETED 4-6-83 

JOB NUMBER MH2303 
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GRAIN SIZE IN MILLIMETERS 

SAND 

~RSE MEDIUM FINE 

BORING NO, ELEV,OR D LL PL PI DESCRIPTION OR CLASSIFICATION 
--------------------~----~~~-------

MW-1 
S-2 10.0' 

• 

• 
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Slightly Silty Very Clayey Hedium 
.To Fine SAND 

" 

-
f-

~,_ + 
- -

- -
• 

- 0.001 ___ 
0.01 

FINES 

SILT SIZES CLAY SIZES 

GRAIN SIZE DISTRIBUTION 
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JOB NO.-------
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TESTING COMPANY 
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North Carolina Department of Natural 
Resources &Community Development 
James B. Hunt, Jr .. Governor 

Mr. W. J. Alexander, P.G. 
Law Engineering Testing Company 
2749 Delk Road, S.E. 
Marietta, Georgia, 30067 

Dear Mr. Alexander: 

Joseph W. Grimsley, Secretary 

March 18, 1983 

DIVISION OF 
ENVIRONMENTAL 

MANAGEMENT 

Robert F. Helms 
Director 

Telephone 919 733-7015 

Reference is made to your request on behalf of the Union Carbide Corpora
tion for a variance to 15 NCAC 2C .0108(b)(2) for the construction of six 
(6) permanent observation wells to be located on their disposal site near 
Farmville, Pitt County. 

Permission is granted to construct the observation wells at the facility in 
variance to 15 NCAC 2C .0108(b)(2) based on the following conditions: 

1. The entrance into each wall casing shall be secured with a lockable 
top and lock. 

2. Each well shall be labeled to show that it is for monitoring only 
and not to be used for drinking purposes. 

If you have any questions or require any additional information concerning 
this matter, please contact Jim Mulligan, Regional Supervisor, or Bill Jeter, 
Regional Hydrologist, Washington Regional Office, PO Box 1507, Washington, 
NC 27889, telephone 919/946-6481. 

Sincerely yours, 

}_~~ 
(/'* '"' Director 

cc: Washington Regional Office 

POLLUTION PREVENTION PAYS 

P. 0. Box 27687 Raleigh, N. C. 27611-7687 

An Equal Opportunity Affirmative Action Employer 
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APPENDIX 5 . 

PREVIOUS CHEMICAL DATA 

(SURFACE AND GROUND-WATER ANALYSES) 

, 
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EAST CAROLINA UNIVERSITY 
GREENVILLE, NORTH CAROLINA 27834 

SCIIOOL OF 
ALLIED HEALTH AND SOCIAL PROFESSIONS 

TELEPHONE 919-757-6961 
, __ 

Office of the De:111 

Dioslatistics/Epidemiology 
Community Health 
Environmental Health 
Medical Record Science 
Medical Technology -
Occupational Therapy 
!'hysical Therapy 
Rehabilibtion Counseling 
Social Work and Correctional Services 
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FRJl-1: 

DATE: April 9, 1982 

Su"BJEcr: Results of Analyses for toxic metals in water·samples 

Samples received: April 2, 1982, suhnitted by: Hr. tvillie Pate 

Source 1\ll concentrations reported us rrg/1 (ppn) 

Caamium Chranium Sihlt".r 
Nursery <. 0.025 ...:::. 0.15 < 0.10 

Ho; Pen <. 0.025 <. 0.15 <. 0.10 

Nercer Res. <. 0.025 <. 0.15 < 0.10 

Fulford Res. <.. 0.025 ~ 0.15 '"'- 0.10 

Starling Res. < 0.025 < 0.15 ...:::. 0.10 

Methc:d: ldr/Acetylene Flarne Atanic Spectrophotcnet'ty 

Lead 
<. 0.2 

~ 0.2 

-<... 0.2 

<.. 0.2 

<.. 0.2 

Ccnment: These levels indicate that the presence of nctals vlas l::elc:M 
detection level for the rrethcd used. Tme did not permit use 
of the C<:lrbon Ro:1 r.ethod \'Jhich \Jould have been roughly 10 t.i.r.es 
rrore sensitive. 

East Carolina UniversitY is a cn"stituf'"lt institution of Tt--e U""~ivl!rsity of Nor:h C3'01;n 3 . 
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·EPA 
CONTAHIKANT STANDARD -

B.1ri um 1. 0 rng/1 

Cadmium .01 rng/1 

Chromium .OS mg/1 

Lend .OS mg/1 

Silver .OS mg/1 

Iron 

H..1nganese 

Arsenic .OS mg/1 

N~rcury .002 mg/1 

Selenium .01 mg/1 

Sulfate 

PH 

Fluoride 1-42-4 mg/1 

Phosphate 

Nit rate 

Sod .i urn 

STARLING FARN SUPERFUND INVESTIGATION 

PERSONAL \~ELL NONITORING SUNHARY 

FULFORD HERCEL 
tVELL ·.t-IELL 

.2 mg/1 <·1 
(.OOS (..OOS 

L01 (.01 

<· 03 (.03 

(. 02 <.02 

1.07 .24 

(.06 <.03 

(. 0002 (. 0002 

<I 18 

7.4 5.0 

.• 23 (.1 

.75 .06 

1. 95 1.05 

4.7 17.9 

NURSERY 
tolELL 

<.1 

<... oos 
~.01 

~.03 

/....02 

.53 

~.03 

1....0002 

• 4 

7.4 

.23 

1.13 

{.. 05 

47.8 

. .. 

STATE LABS 

HOG 
PEN 

.(.1 

(.OOS 

(.01 

(.03 

(.02 

.14 

(.03 

<.. 0002 

6 

7.0 

.23 

.87 

( .05 

49.9 

STARLING 
!lOUSE t-lELL 

. 2 

1... .oos 
(.01 

~.03. 

(.02 

. 38 

(..03 

(.0002 

4 

7.9 

.40 

.4S 

( .05 

14.6 



-----------~-------

EPA 
CONTMil NANT ----- STANDARD 

Barium 1. 0 mg/1 

Cadmium • 01 mg/1 
Chromium .OS mg/1 
Lend .OS mg/1 
Silver .OS mg/1 
Iron 

Hangnnese 

Arsenic .05 mg/1 
H~rcury .002 mg/1 
Selenium • 01 mg/1 
Sulfate 

PH 

Fluoride 1.4-2.4 
Phsophate 

Nitrate 

Sodium 

STARLING FARH SUPERFUND INVESTIGATION 

PERSONAL \mLL MONITORING SilliNARY 

FULFORD HERCER NURSERY 
WELL lmLL HELL 

.2 mg/1 .5 mg/1 .1 mg/1 

(.02 <.02 .(.02 

(.1 (.1 (.i 
(.03 (.03 ~.03 

. 09 (.07 <: 07 

. 93 .10 .65 

• 05 <.01 .02 

(.001 ~001 <.DOl 

.(.0001 (.0001 <.. 0001 

(. 0.01 (.001 {.001 

2.1 11 4.5 

6. 95 4.65 6.85 

.4 .4 1.0 

(1 (1 1.3 

(.6 4.6 (.6 

6.5 22 . 53 

I .• 

EDGEHATER LABS 

HOG STARLING 
PEN HOUSE HELL 

.1 mg/1 .3 mg/1 

(.02 (.02 

(.1 .(.1 

403 (.03 

(.07 (..07 

.18 .25 

(.01 .02 

{.001 (001 

.0002 (0001 • 
(.001 . (..001 

3.8 3.5 

6.66 7.28 

.4 . 7 

(1 (1 

1.1 (.6 

57 18 



-----------~-------

EPA 
CCJNTMIINANT STANDARD 

Lead .05 mg/1 

Chromium .05 mg/1 

Barium 1.0 mg/1 

Nercury .002 mg/1 

SURFACE l-IATER 

ANALYSIS 

STARLING FARM 

SURFACE 
PUDDLE 

.10 mg/1 

.03 

20 

(... 0001 

LAGOON 

.{. 01 mg/1 

~.01 

.04 

<-· 0001 

DRAINAGE 
DITCH 

I 

•' 

Fnr.r:PtTFP. LAB 

.03 mg/1 

.02 

1.2 

.0001 
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