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WILKES COUNTY LANDFILL
FRACTURE TRACE ANALYSIS
WESTINGHOUSE PROJECT NO. 4112-90-121

Prepared For:
Wilkes County Landfill
Wilkes County, North Carolina

Prepared By:
Westinghouse Environmental and Geotechnical Services, Inc.

P.0O. Box 7668
Charlotte, NC 28241-~7668

April 19, 1990
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Westinghouse Environmental 3500-8 Regency Parkway
and Geotechnical Services. Inc. "Cf- Box 1308 s
. ry. North Carofina 27512
April 18, 1990 (919) 4810397

FAX (919) 481-0809

Westinghouse Environmental

and Geotechnical Services, Inc.
P.0O. Box 7668

Charlotte, N.C. 28241

Attention: Mr. Jack Amar

Reference: Wilkes County Landfill
Fracture Trace Analysis
Westinghouse Project No. 4112-90-121

Dear Jack:

Enclosed are the results of the fracture trace analysis completed for the
proposed Wilkes County 1andfill. In summary, the study revealed no evidence of
a fault trace extending through the proposed landfill site. The fault zones
found in the general area are part of the Brevard Fault zone as mapped on the
N.C. Geological Map. The Brevard Fault is not an active fault zone and has not
been active in recent geological time.

If you have any questions please call.
Sincerely,

WESTINGHOUSE ENVIRONMENTAL

GEOTECHNICAL SER\;;&;,S/‘1

“Thomas R. Armstrong
Staff Geologist

—~ 4 .
e LTS 7 # a7 v
/{,Z(A"//C\ C//l’/ﬁ»——-———\
Michael R. Groves, P.G.
Senior Hydrogeologist

TRA/MRG/jjx
Enclosures
cc: Bobby Lutfy
N.C. Solid Waste Branch

A Westinghouse Electric Corporation subsidiary



WILKES COUNTY LANDFILL
FRACTURE TRACE ANALYSIS
4112-90-121

A fracture trace study was undertaken in the area of the proposed Wilkes
County Landfill in an effort to determine if any major fault trends or fractures
were evident in or under the proposed landfill acreage. This area is within the
Brevard fault zone, a series of well defined and previously mapped thrust faulcs
trending roughly east to west.

Initially a topographic map of the area was acquired and any trends such
as stream direction or linear hill crests were identified. A geologic map of
the area was also reviewed to determine approximate location of major faults in
this area. The location of the faults on the geologic map correlated very well
with the edges of the Yadkin River and other well defined linear valleys and
ridges that were obvious on the topographic map. The faults were marked on the
topographic map along with locations where access to them in the field might be
possible, such as road cuts or in stream beds.

The first site of interest‘ in the field was an excavation at the
southwestern entrance to the landfill off Highway 268. This has been designated
Site 1 on the topographic map and the photos.

The predominant feature of this Site was a dark grey to black, massive, and
héavily weathered metavolcanic (photo 1, la) that was found between layers of
red clay with white bands which are remnant gneiss characteristics. The strike
of the metavolcanic, is N 87 E and it dips to the southeast at 42 degrees while
the fracture face that is exposed strikes parallel to the bedding and dips to
the northwest at 74 degrees. The strikes and dips of the fracture faces are

recorded on the topographic map presented as Figure 1.
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Site 2 is at the same excavation as Site 1, approkimately 100 feet to the
southeast, and is composed of a heavily weathered schist or gneiss. The bedding
planes of this rock are striking N 55 W and dipping 36 degrees to the southwest.
The well defined fracture face shown in photos 2 and 2a, strikes N 54 E and dips
63 degrees to the southeast. Photo 2b displays a small anticlinal feature
immediately to the south of the fractures measured in photo 2 and 2a.

At this time, two traverses of the site were completed and the approximate
routes taken were recorded on the topographic map as Tl and T2. No outcrops were
encountered on the site although the crests of all hills and the sides of any
steep valleys were inspected.

Site 3 is located at a point just north of the substation on the Roaring
River. As shown in photos 3 and 3a a small falls in the river exists at this
point. The strike of the rock is N 65 E and dips to the southeast at 68 degrees.
These measurements are approximates as access to the rock was impossible. This
outcrop appéars to be a resistant bed that been exposed by‘erosion and not by
faulting. The evidence of this is that hills but no valleys are associated with
this feature on eithéf side of the river. If there was an upthrown and
downthrown block associated with this feature a linear valley would be expected
at this point.

As the river was followed upstream a series of submerged outcrops were
observed that trended approximately East to West and are displayed in photbs &4,
4a, and 4b. |

Photos 5, 5a, and 5b display the best evidence for fault block movement.
The outcrops shown are light grey banded gneiss and strike N 80 E to due East
while dipping 70 degrees to the south. The rocks are on the downstream edge of

a well defined linear valley trending approximately N 70 E which probably




represents the down thrown block of a reverse fault. The valley associated with
this feature is steep sided on the south side and gently dipping on the north
as shown in photos 9 and 9a. A possible explanation for this is presented in
Figure 2 which display the upthrown block of a reverse fault representing the
steep side of the valley and the downthrown block as the gently dipping side.

Sites 6 and 11 are located at an abrupt turn in the river, where for a short
distance it parallels the strike of the outcropping rocks. There is no other
direct evidence at this location of any faulting along strike.

Site 7 is located at the base of another valley that is possibly fault
controlled. This valley also displays the steep southern side and the more
gently dipping northern side.

gite 8 is on trend with the crest of the southern side of the wvalley
described at site 5. The photo taken at this Site displays what may represent
a small fault scarp. This feature may also have been created by the landowner
as his property was exceptionally flaﬁ for this area.

Site 10 was a portion of the river just to the south of another well defined
linear valley and on t;end with the photos taken at Site 9. The photo displays
another very linear falls across the course of the river. Access to cﬁe area
where the valley intersected the stream was not possible.

The only other evidence of faulting in this area was found at Site 12 on
the Bugaboo Creek. This location was directly below the power lines shown on
the topographic map. The gﬁeiss outcrop at this location:displayed strikes of
Nv68 W to N 14 E and appears as a drag fold. The fault associated with this fold

would trend north to south and parallels the course of the creek.
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Fractures in what seemed to be the undisturbed portion of this outcrop trended
predominately N 68 W and dipped 80 degrees to the northeast. Other minor
fracture planes were measured at N 20 E and dipped 66 degrees to the northwest.

Further investigation of the fractures in the area of the proposed landfill
included an analysis of the surface drainage pattern. The pattern was traced
from the topographic maps of the area and is presented in Figure 3. The proposed
1andfill site lies immediately north of the Yadkin River in the Brevard fault
sone. Due to the change in topography and geology south of the Yadkin River from
the Brevard fault zone to the Inner Piedmont, only the drainage pattern in the
area predominantly north of the river was traced. The very strong lineations
evident in ;he stream drainage indicate an environment controlled by underlying
structure. Therefore, forty random drainage lineations were selected, numbered,
and their orientations were measured. The location of the selected lineations
is shown in Figure 4. The number of each feature and its orientation is
presented in Table 1 with the total number of features fallihg.into each
incremental group of 30 degrees. The data from Table 1 was compiled and
presented in a rose diégram (Figure 5). The data represents only the frequency
that a feature of certain orientation was measured and does not account for the
magnitude of individual lineations. The rose diagram reveals that the most
frequently - encountered orientation is NNW to SSE. This direction 1is
perpegdicular to the major fault trends in the area which are represented by the

second most commonly encountered angle of orientation, ENE to WSW.




CONCLUSIONS

Due to the highly active history of this area small faults and fractures
are going to be found in abundance. The major fault traces that we are most
concerned with appear to be associated with linear surface expressions such as
valleys and ridges and thereby easily located. The predominant fracture planes
that have been measured in the field display directions approximately 30 degrees
from the fault traces, while the predominant orientation of the surface features
measured on the topographic map show strikes approximately 90 degrees from that
of the faults. These are common angles for fractures associated with faulcs.
In our opinion, although the proposed landfill lies within the Brevard fault
zone, a heavily faulted area with many associated fractures, the results of this
analysis did not reveal evidence of a major fracture trace or fault trending

through the acreage proposed for the landfill.




WILKES COUNTY LANDFILL
ORIENTATION OF SURFACE FEATURES
WESTINGHOUSE JOB NO.4112-90-121

TABLE NO. 1

Feature No. xpazimuth (degrees) Feature No. Azimuth
1 350 21 69
2 88 22 69
3 66 23 344
4 325 24 340
5 74 25 57
6 347 26 281
7 1 27 325
8 281 28 337
9 347 29 333
10 70 30 68
11 359 31 333
12 51 32 68
13 : 326 33 56
14 327 34 61
15 324 35 309
16 317 36 332
17 333 37 70
18 , 41 38 334
19 337 ' 39 E 335
20 337 40 314
GROUP NO. ANGLE OF ORIENTATION TOTAL NUMBER OF FEATURES
30 DEGREE INCREMENTS

1 0-30, 180-210 1

2 30-60, 210=-240 4

3 60~-90, 240-270 10

4 90-120, 270-300 2

5 120-150, 300-330 | 8

6 150-180, 330~360 15




588 51

- AR-PA

SITE 9

NORTH

A!
SOUTH

- 1150

- 1100

- 1050

- 1000

PROJECT

Westinghouse

WILKES COUNTY LANDFILL

SCALE:

1 = 500°

JOB NO:
F1G. NO:.

4112-90-121

2




North

omezewﬁHOZ OF TOPOGRAPHIC FEATURES

PROJECT SCALE . 1" = 4,000 ft.
Wilkes County Landfill CC Emﬂm_‘_m:o:mm JOB NO 4112-90-121
_
FIG NO. 4

SMF-5



JUL-22-98 WED 09:31 LAW ENGINEERING FAX NO. 704-3b7-1622 P, 01/14

LAW

LAWGIBB Group MemberA
 FACSIMILE TRANSMITTAL SHEET

LAW ENGINEERING & ENVIRONMENTAL SERVICES, INC.
2801 Yorkmont Road
Charlotte, North Carolina 28208
704-357-8600

To: /%?74/ ﬁmﬁ/&, From: %Zé _%&h}/ffﬁ?/ﬁ’
Compuny: 5&// bttt __Seudlon Date transmitted:__7 [22/8F

Fax Number,_ 70 5 - 733 - #&7Q Telephone: 704-357-8600
7, F
Subject:_/3 2 éﬁ/é@ﬂ LS, //széf,e Fax Number: 704-357-1622
No. pages transmitted (incl. cover) / ¢ Hard Copy to Follow: Yes & No 2
CC:

Urgent ___ For Review _~"Please Comment __ Please Reply __ Please Recyele __

COMMENTS!

Mt =

. . .
— / 74‘/7@ a7 éﬂ'f/ﬁ'\ad I/{r:/f Py 7 /J:.»zf/ Comr 94’“%&4*‘1
Jptards o Ao Freent ng m;faé/,/f,f/ Mmoot ’
ills A e (lfond  Dowte, LanN

. ’ L -
Pome i/l Y St A
ﬂu{@(/( W/ /Lqﬁ%famz/vbw r -

e

CONFIDENTIALITY NOTICE: This mesage is intended only for the nse of the individual or entity to whidk & is addressed, nd may
Sorttain formation that s proviteged, confidential, and cxernpt from disclosupe imder apphicabie {aw, T the teader of this memage 13 wot the
intended recipient, ot the amployes or agant resporwible for delivering the message 1o the ntended recipiont, you are hereby notified hat wy
dinemninetion, Hetibution, or copying of {his communication is strictly prohibited, If you have recsived this cowpniinication m evor, please
wotify ws immediately by telephane wnd retur the ariginal message to us of fhie above address via the U8, Postal Service, Thark you.

{Ftranermission is net recaived in good order, please call



JUL-22-98 WED 09:32 LAW ENGINEERING

FAX NO. 704-3b7-1622 P.02/14
NORTH CABOLING DEPARTNENT OF ENVIRONMENT, HEALTH AND NATURAL RESOURCES FOM QFFIGE USE ONLY
OTVISION OF EXVIRDNMENTAL MANAGEMENT - GROUNDWATER SECTION
P.O. BOX TI68T - RALEIGH, NG 2T811-788T Cuad, Na. Saviai No.
PHONE (9L Lat, Long. Pe
Mirew Samin
WELL CONSTRUCTION RECORD Basin Code
o e Handaer Bt GW-1 Ent.
Env. Serviced In.. :
DRILLING GONTRAGTOR LAW Eﬂq t‘f \ STATE WELL CONSTRUGTON
mﬁmm REGISTRATION NUMBER ?:6’2.~ PERMIT NUMBER:

@
premieriacs

1. WELL LOCATION: (Show sketch ot the location balow)

Naaregt Town __\She;}bt‘l County: U?Wldﬂd

Dapth DRILLING LOG N\W " g

fload, Commyrty, ar Subdivigien and Lot No.) £ e

. O TQ Fammanon Descripton

2. OWNER (leveland (Dun‘huf Landfill

ARDRESS o art (Dfr'\gat Rauts No.J

Ia £1{:]
Shelby Norih Corolin 28150 ———
City or Town Stata Zin Goua
s oate prLLEn _H2BI9B  use o wel Monitoring
4 TOTAL DEPTH M GUTTINGS COLLECTED L Yos Mo S@é T e 0
s BOES WELL REPLACE EXISTING weLL? [l vas [ No ae ring My
& STATIC WATER LEVEL 39,20  FT. I above TOP OF CASING,
nelow
TOP OF CASING 18 o2 FT. ABOVE LAND SURFACE.

7. YIELD (gem): CNSA mEeTHOD OF TEST NIA
4. WATER ZONES (santn): _ [NLA

- e
5 THLORINATION,  Type CNA . Amount N/A

10, QASIMNG: aaditi ac pack af form.
- : ‘ Wall Thicknass N | ) 14 addional spacse 18 neegad Uuse
Deptt Dm&namr ar Weaignues. atarigl e T L.OCAT' lQ_N SKETC“ ‘H‘ T
From "'"'Q""*““""" Ta ‘-3;9”"* Ft. &h 40 pVC' (Ahow direcuon and distanca from at Isast two State Reads.
B PR To Ft. or alher mag referense pamis)
From Ta Et VICINTTY MAP not to scale
| y
1. GROUT: o \\‘ oSt A2
Dapth Matarigl Mathod Margatiton, H(‘w‘-—-r-"‘"’ | Palice
Pigtol
rrom _ O to_ 26 ee (000G Coment __POVY Rt b \
: @ CLEVELAND Raad
Fram 20 To 28 Zﬂiﬁ)ﬂﬁi.@t_ﬂlb’g __myf__w_. ™ COUNTY \
2 LANDF L
12. SCREEN; ::l /
Deapth Diametar Giot Size  Maarial ‘“3 M
Fram 5{:‘ ™ 4"9 1. 2 ™ O.010 jn pV{, i .-'__H,,.{""F
Fram To (38 i, i i M
ay
. From To Fi. . n W
13, GRAVEL PACK:
Deonth Size Matariail
- "y . ,‘50
o
From To Fr. Shalky, HE fo U3 74
e fy~Pogs
14, AEMARKS: . \

STANDARDE, AND THAT A COPY OF THIS RECORD ROQVI O THE WELL OWNER.

o
[ S (A ] é" / Z'// /4.—9 5
SIGNATURE OF couyﬁmaﬁ OR AGENT DATE

| A0 HERERY CERTIEY THAT THIS WELL WAS CONSTRUCTED IN AGC DANGE WITH 13 NGAG 2C, WwELL GONSTHUGT!QN
/

e S At (0 wadl T



JUL-22-98 WED 09:32 LAW ENGINEERING

NOATH CAROLING DEPARTHMENT OF ENVIRUNMENT. HEALTH AND MATURAL RESOURCES

DIVESION OF ENVIROMMENTAL MANAGERENT « GROUNDWATER SECTION
PO, BOE TEET - RALEIGH, NG 278177687
PHONE [919)133-3221

WELL CONSTRUCTION RECORD

DRILLING CONTRACTOR LAW Eng.%‘g Eny, Services ) Inc.
BRILLER REGIETRATION NUMBER _ D32

1.

WELL LOCATION: [Show skatoh of the location below)
Mearast Towr: Sh“bk{l

FAX NO., 704-357-1622 P, 03/14
FOR QFFIGE USE ONLY
Quad. No. Senial No. -
Lat. Lomg. Pe
Minor Bagln
Basin Code
Haader Bt GW=-1 Ent,

STATE WELL CONSTRLICTION

PERMIT NUMBEHM:

County: Clevef&md

o Depth DRILLING LOG MW"‘ 9
fRoar, Community, or Subdivision and Lot No. Erom Te E
. armanen Descrintion
o owner _ U0velang Gounw Landfil |
ADDRESS .,.,{_@09 Alrport ROCLCIR :
: (Strewl or Foure N,
gh{’,lbq th Carpling 28150
City or Town Stae Zip Code
5. pate orLen _GI29/9 USE OF WELL W\Oﬂd'ﬁ?*{n_q.
¢ TOTAL nERTH AP Rt curtrmes colleeTes Tlves X e
5. DOES WELL REPLACE EXISTING WELL? [ ves Bl No deg_arached poring oy
[ —
aiow
TOR D CASING IS__.Z.'_L___FT. ABOVE LAND BURFACE.
7. viELD toom): JNJA  wmeTHoo of test _N/A
8. WATER ZONES (deptn): __N /A
5 THLORINATION:  Tyse __NJA__ amoune _ N/A
10. CASING: wall Thickness f additional $5ace 18 newdsd use back of form.
Depth Diameter or weighu/FL  Materal e LOGATION SKETCH
~ O - an 1 ]
Feom = Te _!..O___.H, 2 &Ch 40 DVC’ (Show direction and gistance from at least two State Roags,
Erom 0 5 or other map reference points)
From "o £y, VICINITY MAF not Io scole
11, BROUT: - \\ @)gg“-‘/’ |
Daom Matarial Meathad Marganton, NC‘?‘*E"F'  Pojice |
Erom o To & F‘-MMW _.WQ,C__._,,, 5 mﬁ;‘{'
‘ | | - EVE| AN Reod |
Fegm . 108 FL ﬂﬁtﬂmﬂwug_ﬁwﬁ__ gt CcoumD \
& LANDFILE. Al
2. SCREEN: = o
Depth Diametar Slof Size  Mawrial Eg Hﬁ%/
From 10 To 25 FrL__& n 0.0 o PV M
arpat
Erom Ta Ft, . i k ]
From Ta Ft i n cg Y Y Rgllwa Y
13. GRAVEL PACK:
‘ Dapth Sizo Magnal
?-‘mm,_,,__@ T:‘J_AE Ft #l Ny i 1 (‘_
From T Ft.
14. REMARKE:

I DO HERERY CERTIFY THAT THIS WELL WAS CONBTRUCTED IN AGGOBDANGE WITH 15 NGAC 20, WELL CON
STANDARDE, AND THAT A QODRY OF THIS AESORD HA RGX%, TO THE WELL DWNER. BTRUCTION
(AT

bl rvrg




JUL-22-98 WED 09:33 LAW ENGINEERING FAX NO. 704-3b7-1622 P.04/14

HOATH CAROLINA DEFARTHMENT 0OF ENYIROMMENT, REALTH AKD waTURAL RESOURCES [

DIVISION OF ENVIFOMIENT AL MANAGEMENT - GROUNDWATER SECTION ; FOR QFFICE USE DMLY
PO BOK 27887 - RALEIGH, NG I7611-7H67 Ouad. No. Carial No.
PHCRE (911733520
Ll Long, P
Minor Bagin
WELL CDNSTRUCT'GN RECDRD Bagin Core
o T RS Hosder £ GW~1 Ent

pRILLING ConTRACTOR AW Eng.’i! Env. Serviceg Inc .
' STATE WELL CONSTRUCTION

DRILLER REGISTRATION NUMBER 332" PERMIT NUMBER:

1, WELL LOGATION, [(Show skeich of the tocanon boiow]

Nearest Towm ___S.m_(,b_w G oty Oevemﬂd

(Road. Community. ar Subdivision ang Lot No.) Deoin _DRILLING LOG MW-(0
-, owner __C0Veland Gounty Landfil | e " Formatin Deseritien
aooress 1609 Alrport Rond
Shelby ~North Coroling. 28150
City or Town Siate Zip Coae

5. oare oanien ZHZ2/9®  use o weLl MOWITOrING
o TOTAL DEPTH _ A4 ﬁﬁ CUTTINGSE 2OLLESTED [ ves 29 Ne
5. DOES WELL REPLACE EXISTING WELL? L] ves B No de¢odtached mng 1%}

8. STATIC WATER LEVEL,;_M_. FT. % [a)biove TOR OF CASING.
; BI0OW
TOP OF CABING 15__.2_-._‘2_., FT. ABOVE LAND SURFAGE.

CvieLD fgam) _N/A _ weThop oF vesT __N/A

8. WATER ZONES (geot) ___AL/A

~f

0 BHLORINATION:  Type _ NA  amount N /A

10, GASING:
0. CASING Wall Thicknsss It agaimonal space i5 needed use back of form,
Dapth Diamarer or Weght/Fl.  Materal DG TION E:?TG
,, i
. O o AL e 2 {ch < ;
rram To Lk W 40 PV(, [Show direcuan and digtance from at least two State Roads.
Sram T =t or other man reference points)
From To Fi. VICINITY MAF not to soole
+1. GROUT ™ E\ s y
Daptn Material Methoo Morganten, NC =" S
. M +
eeam O T IQS Ft-{ﬁﬁ[ﬂﬂﬂw _.FXJU.L,., \ &m\
, . = fles
Fram (8. 5 7o Ft. mﬂdim ¢ 103 _.m-f......___r Ei . A:lﬂ
% LANDFILL
12, BCREEN: !
g 4
Dapth Diamewsr  Slot Size  Material D ageR 192¢
From 21 To %% Ft. 2 in £.000 4 Pve. ':
From Te Ft. w1, ir.
Frorm Ta 1. irt, in,
13. GRAVEL PACK:
Dagh Size Material
E reirn Q! To 5‘5 Ft. #* i’ .Shtu {i g&k{ '
From Te 1. ﬂ'lllhyV\ To US 74
By=Luey
14, REMARKS;

| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUGCTED IN ASCDRDANGE WITH 15 NCAC 2
STAMDARDS, AND THAT A GOPY OF THIS BECORD HAS am%wmﬁ WELL QWNéH CAC 2C, WELL CONSTRUCTION

e Krv2 /v



JUL-22-98 WED 09:33 LAW ENGINEERING FAX NO. T04-3b7-162¢ P.05/14

NORTH CARCLING DEPARTIMENT 0F ENVIFIGHMENT. HEALTH AND NATURAL RESOURCES i

DIVIBIN D ENVIRCINMENTAL MANAGEMENT - SROUNDWATER SECTION FOR OFFICE USE ONLY
P, BOE EGEY « RUALEIGH, NT 27813 <7687 ,
PHONE (319)7B3-a521 Quad. No. Sarini No.
Lat. Long. Po
Minor Bagin
WELL CONSTRUCTION RECORD Banin Codw
TR e et kasa gy Eovt MWt Brert

pRILLING CONTRACTOR LAW Eﬂg.tg Env. Serviceg, Inc.
DRILLER REGISTRATION NUMBER 22/«

st

STATE WELL CONSTRUCTION
PERMIT NUMBER:

1. WELL LOGATION: (Bhow sketoh of the lwoanon balow)

Nearest Town: Sh@lhl{ L ounty: C‘EVf’mﬁd
Hoad, Comrmumity, or Subdivision ang Lot Mo,) meugmh T E S Mw““
. N %] G
. ownen __CBytlond_Gunty Landfi| amasn Descnptor

sooress 1609 Afrioor%mgcg‘aar;lm }
Shethy *h Curoling. 28150

City or Town State Zio Coade
pate prsn 2/ 1198 USE OF WELL hitor

e toral nepte 16 feet  currnas cozeTEn Mlves Rno
. DOES WELL REPLACE EXISTING WELL? L Yes B No Jee_ottached boring Jog
8. BTATIC WATER L.EVEL:__U.JL FT. T above TOF OF CASING, -

TOR OF CASING !S___.‘Zﬁ:z__ FT. AQEOBE’D&ND SURFACE, —rvans
7. VIELD (oom) _INFA  meTHOD oF Tear _N/4
8. WATER ZONES (deotn) N /A

j

i

8. CHLORINATION: Tyna ‘.“.;N[A_‘__ Armgurt NfA
10, CASING: wall Thiskness ¥ sgditional sbace & needed wse back of torm,
DRpih Digrmeter or Weign/Fy.  Maienal . LOCA .
ve | TION §1 H
- ») & e 2 Ch 4
mrom To it & 0 PVC (Show directian and digtance from at least two State Roads,
Ernm % £y or wther map refersnce pontg)
From e Ft VICINITY MAFP not i scale
11, GROUT: e “\ ﬁ’/
Capin Matenal Meathaod Morgonton, NG Poum}
'- el |
From L Te 1.5 thm __{Q‘:Q&L(:..._..._m_ (k mk
. ) ‘:'[ [t Fasenet
crom 251045 eelpmunif_fole g —_jur g smmaw \
i it LAMDFILL /ﬂ,_,,g.‘
12. SCREEN: ”3* Ve
£y
Depth Diameter  Slot Size  Matariai I/ I 4
From & To b r_ L n £.000 in _PVC M
A
L, Ta Fi, i, in. \
From To Fy, . in. LS X% !
13. GRAVEL PACK: i
Depth Size Marerial
Eroyrm 4-5 To ‘6 Ft.__ :ﬁ: { S\”M ‘l & Ei , T e
]
Erom TO (ol 9 ﬁﬁtb‘j'y‘;ﬂ;l.‘i;ﬁ./" \\ T;riég T
'Sl
14, REMARKS:

| DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUGTED IN ACGORDANGE WITH 15 NCAG 20, WELL CONSTRUGTION

STANDARDS. aND THAT A COPY OF THIE RECORD HAS B}? ﬁQWDWLL OWNER.
1 - e
L TS




JUL-£2-98 WED 09:34 LAW ENGINEERING FAX NO.

HORTH CARCLING DEPARTMENT OF ENVIRCRHBENT, HEALTH AMD NATURAL RESQURCES
DIvEEON OF ENVIRONMENTAL MANAGEMENT - GROUNIPWATER SECTION
PO, B0 ITO0T - RALENGH, NG ST511-T6ET
FHURE (219)733-3221

WELL CONSTRUCTION RECORD

DRILLING CONTRAGTOR LAW Eng.hg Env. Services , In¢.
DRILLER REGISTRATION NUMBER _337-

el
Pt

1. WELL LOGATION: (8how sketoh of the locanon below)

Mearasr Town She”’“{

Couniy:

04-3n(-1627 F.0B/14
FOR QFFICE LSE DMLY
Quad. No. SGerigl Mo, B
Lat. L, P
Minor Basin
Basgin Code
Haaner Em EW-1 Ent,

STATE WELL CONSTRUCTION
PERMIT NUMBER:

Cleveland

(Hoad. Community, o Subgivision and Lot No.l

o owner _ L0veland Gounty Landfil |

From

Depth

To

pRLLING LoG AW -]2.
S DT TR TSR RV T T,

Formmanon Deserintion

ADDRESS (609 A!‘r’lDDi"f ‘RCJQﬂ

{$Trea) or Houe NOL
Shelby " Noftn Camling 26150
CHy or Town State A 2 Code
o pate naLen o1 {98 USE OF WELL MOhtf‘Ormg

o roval perre AL TPet  cuttings solscTEn Dlves X Ne

i

. DOES WELL REPLAGE EXISTING WELL? [ ves & No

8. STATHS WATER LEVEL:_M-_E‘_K:’F’_“ FT. I above TOP OF CASING.

§eeattached poring l@

W below
0P OF CASING 1§l BD__ FT. ABOVE LAND SURFAGE.

7. viELD (gom): _NZA . METHOD oF test __N/A
8. WATER ZONES (geom): __N/A
5 CHLORINATION:  Type _ INIA  ameum _ IN/A
10. CASING: wall Thiekness It additignal spase 5 neegded Use Dack of fom.
Dapth Digmeter or Weigni/FL.  Mamenal T COCATION SHETA
7 2 &p 1 5 A T AH
From Te Ft. ’SCh 40 DVC (Show direction and aistance from at lsast two State Roads,
£ rom T £y or gther map reference points)
Erom To Et, VICINITY MAF ot to seals
11, GROUT: T '(\ o W :
Daom Material Method Morgentan, NG k= Paiice |
, . P
Fram @ To 3 Ft-MLQﬂd_M _._QQQ[;_.._._._ \ ml
N D! CLEVELAND Raod
From 3 To 6 Ftbfﬂmﬂﬂiﬁﬂ.\iﬂﬂg _l(M_____ E} COUNTY -
i{ LAMOFILL
12. SCREEN: i e
Deapih Diametar Slat Size  Material :],
From I To 27 Fr. 2 n .00 n _PVC W
et , i
£ram o kg, W, i, \
Fram To F1, in. . M
13, GRAVEL PACK:
Depth SGize tatert
From T bl et H| Silica Sonpd - .
]
Freyimt To Ft. Emui;i\:’/
e
14, FEMARKE:

t DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUGTED IN AGGORDANCE WITH 15 NCAG 2G, WELL CONSTRUGTION

ETAMDARDS., AND THAT A COPY OF THIS RECORD HAS ?EEPJ ROVIDED
1

& THE WELL OWNER.
A

8/ re/7¢

{



JUL-Z22-88 WED 09:34 LAW ENGINEERING FAX NO, (U4-3b(-162e Poui/14

HORTH CARDLIRA DEPARTMENT (F EHVIRUNMENT, HEALTH ARD HATURAL RESOURCES
DRSO OF ENVIRCHMENTAL MANAGEMENT « GRUUNDWATER SECTION FOR QFFICE USE ONLY
Fe. Bax mgﬁ"ﬁ;;;;?u TrTesT Ouadl. Mo Serikl No.
Lat. Lorg, Po
Miinor Basgin
WELL CONSTRUCTION RECORD Basin Cods
smem—— R Header Ent GW-1 G,

DRILLING CONTRACTOR LAW Eﬂgkg Env Serviceg ) Inc.
DRILLER REGISTRATION NUMBER _99L-

STATE WELL CONSTRUCTION
PERMIT NUMBER:

et wine

1, WELL LOGATION: (Bhow sketch of the locauon beiow)

Maarest Town: She!h% Caurty: Oevefaﬁd
'Roatt, Communty, or Subdivision and Lot Na.) memmh o ) DRILLING Lm.i‘ | MW'!?)
s OWNER Clewmnd GJU(TJM MM{” [ ormanon Description

ADDRESS ‘609 Ahﬁmr(&?&“lﬁgﬁgﬂoute No.J
Shelby orth Caroling 28150

City ar Town State Zin Code
5 pate praLED _2[2 (98 USE OF WELL ntor
& TOTAL DEPTH _45 'F(’GTM CUTTINGS COLLECTED [ves A Ne
5 DOES WELL REPLACE EXISTING WELL? (] ves B no de¢_artached foring @'
6. STATIC WATER LEVELZNME?__. FTOD apove TOP OF CASING,
B Doipw

TOR OF CASING !S,...,..L-._t—_;._f.___ ETOABQVE LAND SURFACE,

7. viELD (gaml _N/A METHOD OF Tzar _ N/A
B, WATER ZONES (deown) __AL/A

8 CHLORNATION:  Tyoe _ NUA_ smoun: _ INJA

10. GABING: wall Thickness If gdginonal space is neaded use back ol jorm.
Depmn Diamater ©r wWewght/FL  Materal _ ’ —
From & w8 a4 &h4D e ; -COEA TN SKETC
{Show girecuon and distance from at ieas! two State Roads,
Eram Ta 2y or pther map reference ponis)
From To Fi. VICINITY MAF not o scale
11, GROUT: e * | wenn _\%':)'b
pepm Matarigl Mathod Margantan, HC",F“%:'"' ) Puﬁca}
om Ot 4 e (OfHand Goint _four | e |
4 Z e 8! cLEvELAND Roud |
From To 1 _Dentonite hole oy povr ® e \
LANDFILL
12, SCREEN: £ /f"“”'r
o
Dapth Diarneter Slot Size  Material - t M S
From 8 To 23 Fr. 2 in O.000 in, PV . Rood :
s
From To, Fi. i, in. \ et
Ly -
From Ta F1. n, i, cS X, L R @ T R e
13. GRAVEL PACK: M \
Depth Sire Mararial
L R 50
crom & T0 4D gy W Silica Sand . \ thM
L2}
F, Fwlby, NC Te WU 74
From To t 1wy e \ Br“;h:
14, REMARKE:

| DO HEREBY CERTIFY THAT THIE WELL WAS CONSTRUCTED IN ACCORDANGE WITH 1
STANDARDS, AND TRAT A COPY OF THIS AEAORD *@ o 5 NGAC 2C, WELL CONSTRUCTION

VIDED TO THE WELL OWNER,
L Erva/% s



JUL-22-98 WED 09:3b LAW ENGINEERING

BORING

FAX NO. 704-3b7-1622 P.08/14

LOG

OATUM ELEVATION 822,44

ACRECS PLE RJIME—T Z-03-598

e BESCAIPTION e \WeLL DIAGRAM PENETRATION-BLOWS PER FOCT
£ 40 1530 AD £0 20 100
Proviousty Disturbed Ground - Residyum Red-Brown,
1 Slghtly Fine to Medium Sandy Clayey SILT (ML) (
[
|
40 Loosze Light Brown Tan Micaceous Silty Fine SAND (8M) & 104
70 T Cooss Light Tam Misaceaus Sty P SAND (SM)
| B J 10
-2 1Eirm "Tight Tan, Light Brown Silty Fine 16 Medium SAND
with lenses of Fine to Coarse Sand (SM)
l 14
l # ,
| |24
1Y
20,0 d | e e s e
Very Firm Light Brown Gray Micaceoys Silty Fing 10 L L
o Medium Sand with lenges of Fing to Coarse SAND (BM) -
1.0 T Firm 'Fa\-r.‘rBrovv_nTﬂDark”i—B-r—a—wn r\m—é—ceou;ﬁty Fine to
4 Medium SAND {5M)- moist
\ 17
21
REMARKS: DRILLED BY LAW BORING NUMBER MW-8
LOGGED BY RT DATE DRILLED A4/28/98
CHECKED BY KJM JOB NAME Clev, Co. LF
JOB NUMBER LG-453208

PAGE 1 OF 2

‘ LAW ENGINEERING and
ENVIRONMENTAL SERVICES,INC



JUL-22-88 WD 09:3b LAW ENGINEERING FAX NO. (Ud-3b(-1622 PoUY/14

&ARAERPES KIDS--1 F03-38

BORING LOG
AT BLEVATION 223,44
DEFTH watar PENETHATION-BLOWS PER FOOT
(FRETY DESCRIPTION Lava! WELL DIAGRAM
0 5 101520 40 80 9y 100
1 * 20
H70 B oring Terminated at 47.0 Feet.
4 Gound Water Encountered at 34.0 Feet at Time of
Boring.
1 Ground Water measured at 35.20 Feet on May 1,
1 1988,
" |
i
E t
3
| |
REMARKS: DRILLED BY LAW BORING NUMBER MW-8
Drilted with B-inch Hollow-5tem Algers, LOGGED BY  RT DATE DRILLED 4/28/98
Set 2-inch fchedule 40 PVC with 15 Feet of CHECKED BY KM JORBR NAME Clev. Co. LF
0.010-inch Slotted Scoreen to 45 Feet. JOB NUMBER BE-4B3208

Sand 1o 28.0 Feet, Bentonite Seal to 26.0 Feet,
Grout to Ground Surface,

Set Lockable Steel Cover.
PAGE 2 QF 2

A LAW ENGINEERING and
ENVIRONMENTAL SERVICES, ING



JUL-22-98 WED 09:36 LAW ENGINEERING FAX NO. 704-3b7-1622 P, 10714

SR O RS K- 70208

BORING LOG
bATUM ELEVATION 76Z.39%
BERTH Water PEMETRATION-BLOWE PER FOOT
(FEET) DESCRIFTION Leved WELL DIAGRAM _
v 10 1820 2] &g 24y 100
Frevioysly Digwrbed Ground - Alluvium
Brawh Silty Fine 1o Medlum SAND (5M) |
30 -, e e e - _—
Very Loose Red Brown Tan, Light Tan Fine to
Coarse SAND (8P} * 5
6.0 Firtn Tan Light Brown, Brown Gray Slightly Clayey vy “ h
SILT with Lenses of Tan. Lisht Tan Fine to Mediuf W 7
Sand (ML) s ///////
L 5
13.5 -
140 A= Soft Brown Gray Micaceous Clayey SILT {CL) = £
Vary Looss Brawn Tan Gray Fine to Medium SAND 4
taM) with Orpanic Material and Leaves
160 T Fesidiiim - Vary Looss Tan Brown Slightly Siy | ¥
Micaceous Fine to Medium SAND {(5F) !
® &
21.9 trriller Reports Vwearhered Rock
24.0 1 -
Partially Weathered Reck Sampled ag Brown 4 E0/B T
Eﬁkz—,‘mﬁray ilty Micaceous Fine to Medium SAND (SF) o
Auger Mefunal ot 25.2 Feet, Boring Terminated at
25.2 Feet.
3 Ground Watar Encountared at 18,5 Foeet at Tima of
Boring. Ground Watsr Meagured at 18.10 Fagt on
T May 1, 1088,
3
i
h i
|
REMARKS: DRILLED BY LAW BRORING NUMBER MW.-&
Drilled with 8-inch Hollow-Stermn Augers. Set LOGGED BY RT DATE DRILLEDR 4129/98
2-inch Schedule 40 PVC with 15 Feet of CHECKED BY KJM JOB NAME Clev, Co. LF
0.010-inch Slotted Secreen to 25.0 Feet. ‘ JOBE NUMBER 56-453208
Sand to 8.0 Feet, Bentonite Ssal to 6.0 Feet,
Grout to Ground Surface, Set Lockable Steel
Cover. LAW ENGINEERING and
PAGE 1 OF 1 ENVIROMMENTAL SERVICES,INC



JUL-22-98 WED 09:36 LAW ENGINEERING

FAX NO. T04-357-1622 P.11/14

Drilled with 8 inch Hellow Stem Augers. Set
2-inch Schedule 40 PVC with 10 Feet of
0.010-inch Slotted Screen 1o 32.0 Feet.
Sand to 21.0Q Feet, Bantonite Seal to 18.5 Feet,
Grout to Ground Surface,
Set Lockable Stesl Cover,

PAGE 1

BORING LOG
DATUM ELEVATION 762,15
DEPTH Watar FENFTRATICN-RI CWE PER BOOT
(FEET) DESCRIFTION Levl WELL DIAGRAM
E 16 1880 A6 A0 890 100
Ed Peviousty Disturbed Ground - Alluvium i
’f‘ 4 fLoose Brown Micacoous Fine to Coarse SAND (SF)
B
: ]
{1
M)
: ] !
z o I &
Foe - SR
H 1
i k
8.0+ — T m—— e —
Loose Brown Tan Dark Brown Silty Fine SAND (EM)
.
9"),- Firen Gray Brown Slightly Clayey Fine Sandy L4 5
5 SILT (ML)
11. - T - 5
Loose Orange Brown Slightly Silty Fine o
4 Medium SAND (&M} ;
[ Sun— JEE—— JEE——— JR——— JEN— J—— [— &
14").. Looso Tan Brown Silty Fine to Coarse SAND b
with Fine Gravel (SP) ;
4 i
Residuum - Firm Light Tan Brown Micaccous Silty \
Fine to Coarsa SAND with Fine Graval and Lanses e WA
8.0 of Migageous Silt and Fine 1o Coarse Sand and /;///f/; é% *3 .
- Fing Gravel (SP) % 7 /"%'
| 7 /
24.5 - - - - i
- Loose Gray, Light Gray Very Micaceous Silty
Fine to Madium SAND (5M) ;
|
|
] %
E
L
830 Baring Terminated at 33.0 Feet. ;
Grond Water Fncountered at 18.0 Feet at Time of '
Boring. N -
™ Ground Water Meagsurad at 18.1 Feet on -
J  May 1, 1988, i
n ; ( ‘
: ; -
— !
| i
REMARKS: DRILLED BY LAW BORING NUMBER MW-10

LOGGED BY RT DATE DRILLED 4/29/98
CHECKED BY KJM JOB NAME Clev. Co, LF
JOB NUMBER 5G-453208

LAW ENGINEERING and
ENVIRONMENTAL SERVICES,INC

F'N

OF 1



JUL-22-98 WED 09:37 LAW ENGINEERING FAX NO. 704-3b7-1622 P 12/14

TEST BORING RECORD

DATUM ELEVAT!ON'. 159.77

ELEVATION DEFTM water PENETRATION-BLOWE PER FOOT
(REET})  (FEET) DESCRIPTION Leval
o 5 10 15 20 40 80 RO 100
g ree.2 Freviously Disturbed Ground
& Alluviurm - Browr, Tan Brown Slightly Clayey
- SILT (ML)
=
5 E S e Ty e e e
o Firm Tan Brown Micacgous Clayey SILT (ML) Z ® y
o 7548~ ‘
N O v T e e
Soft Gray Brown Mivaceous Clayey SILT 2
745 .8 = with Organics and Leaves {OL)
1.0 Residuum - Driller Reports Weathered Rock
4 Firm Brown Orange - Brown Tan Micaceoyus
Silty Fine to Coarse SAND with Seamg of
1 Weathered Rock and Residuum
@ 15
744,58 - i
16.0 Boring Terminated at 16,0 Feet,
Ground Water Encounterad at 8.0 Feet at Time
ot Borng. Ground Water Measured at 11.73
1 Feet on May 5, 7993,
739.8 -
T34, B o
728,38 -
7248 ~ -
719.8 ;
REMARKS: DRILLED BY  LAW BORING NUMBER MW-11
Orilled with 8-inch Hollow-8lem Augers. Set LOGGED BY  RT DATE DRILLED 5/1/98
2-inch Schedule 40 PVC with 10 Feet of CHECKED BY KJM JOB NAME Clev. Co. LF
0.010-inch Siotted Screen to 16.0 Faet. JOB NUMBER H6-453208

Sand to 4.5 Foot, Bentonite Seal to 2.6 Feet,
Grout to Ground Surface.

I
Set Lockable Steel Cover. LAW ENGINEERING and

N

PAGE 1 OF 1 ENVIRONMENTAL SERVICES,INC



JUL=22-98 WeD UY: 3! LAW ENGINEERING FAX NU. (U4-do (- 162 Pold/714

ASME-13.PL3 BT--1 6-26-48

BORING LOG
DATUM ELEVATION 759.84
Wit .
?FEEPE?T}V)1 DESCRIFTION Level WELL DIAGRAM PENETiATLO:;ELOWs :fR FQS: 20 150
?’roviow‘-ly Disturbed Ground : )
4 Aliuvium - Brown Micacesus Slightly Fine Sandy |
Clayey SILT (ML)
i
: }
. y
L [ / |
4 e b7
é:g—wwwe Tan Brown Fire 1o Medium SAND (5P) e W //’{; ¢ ;
Firm Gray Brown Micaceous Slightly Fine Sandy i
T Clayey SILT (ML)
7.0 Loase Light Tan, Tan Slightly Silty Fine to i
Coarse SAND wiht a Trace of Fing Gravel (8F)
5 >
® P 10
12.0 ” ; ;
Very goft Dark Gray Brown Fine to Medium Sandy
4 Claysy SILT (MH) b
| = @ ! 2
Lo
J ! }
] P ;
17.0 i Lo
’ Gray, Dark (Gray Silty Fine 1o Madium SAND (3P) | H i }
| o
18.0 . . P
Ragiduume. Fartially Weathered Rock Sampled as P @ oo
-l Blue (ray Micaceous Silty Fine to Coarge SAND ; [ !
with Fine Gravel (5P) i :
iy ]
22.0 - -
Auger Refusal at 22.0 Faet. Boring Terminated a3
41 22.0 Feet. )
Ground Water £ncountered at 13.0 Feet at Time of
1 Boring,
Jd 0 Ground water Measured at 14.55 on \
May 5, 19938, ;
] | !
i
e N ICTEETTEPER R, M AR R ;
)
] !
o : |
a 5 |
] |
| ; |
: | ]
H §
i { }
. ] H
. ]
i
| |
REMARKS: DRILLED BY  LAW BORING NUMBER MW-12
Drilled with 8-inch Hollow-Stem Augers. Set LOGGEDRD BY  RT DATE DRILLED 5/1/98
2-inch Schedule 40 PVC to 22.0 Feet with 15 Feet  CHECKED BY KJM JOB NAME Clev. Cu. LF
of 0.010-inch Slotted Screen. JOB NUMBER B6-453208

Sand to 5.0 Feet, Bentonite Seal to 3.0 Feer,
Grout to Ground Surface.
Set Lockable Steel Caver, LAW ENGINEERING and

ENVIRONMENTAL SERVICES INC

PAGE 1 OF 1
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JUL-22-98 WED 09:38 LAW ENGINEERING FAX NO, 704-357-1622 P.14/14

BORING LOG
DATUM ELEVATION 761,70
BERTH Watar PENETRATION-BLOWE PER FOOT
{FEET) DESCRIPTION Level WELL DIAGRAM '
5 J0 182G 1] =38) 50 100
o Praviously Disturbed Ground - Alluvium
& 4 Brown Fine Sandy 3ILT (ML)
s
g 40 : , 2
& Very Laose Tan Fine 1o Medium SAND (SP} /f% % ® 4
3 s ) / %
3| 7 ’/A// xﬂ/
& ;
8.5 - -
1 Soft Gray Black Slightly Clavey Fine Sandy
8.5 - BILT (ML) PEE = IR 3
Vary Looss Gray Black Silty Fine to Madium .
SAND (SM)
12,0 s e wwmee e s e e
Light Gray Medium 1o Coarse SAND (5F)
14.0 = -
Firm Tan Black Medium to Coarse SAND a0
«  with Rogk Langes (SF)
16.5 —~ " -
Residuum - Loose Rusty Brown Black Silty Fine 10
Mediurn SAND {SM)
19.5 - e 4
4 Loota Tan Brown Fing to Coarze SAND with Fine
Greaval [5P)
24.0 -
Partially Waasthared Rock Sampled ag Tan Brown B/
250~ Fing to Coarse HAND with Fine Graval (8P) =
1 Boring Termingted ot 25.0 Faat.
Ground Water Encountered at 9.0 Fest at Time of
Baring.
Graund Water Maasured at 10.26 Fest on
May B, 199R.

REMARKS: DRILLED BY  LAW BORING NUMBER MW-13
Drilled with 8-inch Hollow-8tern Augers, Set LOGGED BY  RT DATE DRILLED 5/2/98
2-4nch Schedule 40 PVL with 15 Feet of CHECKED BY KJM JOB NAME Ciev, Co. LF
0.010-inch Slotted Screen to 23.0 Feet, JOB NUMBER B6-453208
Sand to 6.0 Foot, Bentonite Seal to 4.0 Fest.

Grout to Ground Surface, Set Lockable Stesl
Cover. LAW ENGINEERING and
PAGE 1 OF 1 ENVIRONMENTAL SERVICES.INC



