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January 30, 2013 

 

Mr. Michael Dever 

Remediation Project Manager 

Ashland Inc. 

5200 Blazer Parkway, DS-4 

Dublin, Ohio 43017 

 

Subject:  Sampling and Analysis Plan 

  Ashland Inc. – Raleigh, NC 

  1415 South Bloodworth Street,  

  Raleigh, Wake County, North Carolina 

  USEPA ID No: NCD 088 560 032 

  Antea USA of North Carolina, Inc. Project No. E020702565 

 

Dear Mr. Dever: 

 

Antea USA of North Carolina, Inc. (Antea USA of NC) is pleased to present the following Sampling and Analysis Plan to 

serve as documentation of the procedures that Antea USA of NC is currently utilizing for collection, analysis and 

evaluation of groundwater quality data at the above referenced facility.  This Sampling and Analysis Plan also includes 

the following items recommended within the final Administrative Order for the facility dated May 17, 2011: data 

quality assurance and quality control measures, general inspection and maintenance schedule, and personnel training 

plan for site workers.   If you have any questions, please contact me at (919) 655-4919. 

 

Sincerely, 

Antea USA of North Carolina, Inc. 

 

 

Patrick Storz 

Project Manager 

 

 

cc: Mr. Donald Malone – Arcadis, Inc.; Raleigh, North Carolina 

 Ms. Mary Siedlecki – NCDENR; Raleigh, North Carolina
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Sampling and Analysis Plan 

Ashland Raleigh 

1415 South Bloodworth Street 

Raleigh, Wake County, North Carolina 

USEPA ID No: NCD 088 560 032 

Antea USA of North Carolina, Inc. Project No. E020702565 
 

1.0 INTRODUCTION 

Antea USA of North Carolina, Inc. (Antea USA of NC) is pleased to present this revised Sampling and Analysis Plan (SAP) 

for the Ashland Raleigh site located at 1415 South Bloodworth, Raleigh, North Carolina. A site location map is 

presented as Figure 1. The purpose of this amended SAP is to serve as a procedures manual that can be followed 

during each of the sample collection events to ensure that procedures are consistent and that sampling methods do 

not affect groundwater quality. The procedures outlined below are in accordance with the current United States 

Environmental Protection Agency (USEPA) Region 4 Science and Ecosystem Support Division (SESD) Field Quality 

System and Technical Procedures.  This SAP also includes the following items recommended within the final 

Administrative Order (AO) for the facility dated May 17, 2011:  

• Section 2.6 - Data Quality Assurance and Quality Control (QA/QC) measures (Paragraph VI of the AO),  

• Section 4 - General Inspection and Maintenance Schedule (Paragraph IX.A. of the AO), and  

• Section 5 - Personnel Training Plan for Site Workers (Paragraph IX.B. of the AO).    

 

2.0 SAMPLING PROCEDURES 

The sampling program consists of groundwater quality sampling, including collection of samples for laboratory 

analysis; field analysis of pH, specific conductance, temperature, dissolved oxygen (DO), and oxidation-reduction 

potential (ORP); and groundwater level measurements. 

 

The Groundwater Sampling Record (Appendix A) will be used to record all measurements made during well 

gauging, purging and sampling. This form was designed to be used as a checklist and as documentation of all 

groundwater sampling activities for an individual well or a surface water sample. In addition to the Groundwater 

Sampling Record, Antea USA of NC will maintain a field logbook with additional information pertaining to the daily 

sampling activities (i.e., calibration times, personnel on-site, etc.). 

 

2.1 Groundwater Elevation Measurements 

Prior to the initiation of any gauging or sampling activity, all personnel will don clean, new, nitrile gloves. These 

nitrile gloves will be replaced as necessary during groundwater elevation measurements, well evacuation and 

sampling, and they will be changed between wells and/or sample locations. 
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If the monitoring well caps are equipped with air/water tight seals, the caps will be removed and the water level in 

the well allowed to equilibrate with ambient atmospheric conditions prior to obtaining water level measurements. 

Groundwater elevation measurements will be collected during each groundwater sampling event from all 

monitoring wells at the site. These same-day groundwater level measurements will be used to establish 

groundwater flow direction and gradients.  

 

The depth to static water level in all wells will be measured before initiation of any well evacuation activities. To 

reduce the potential for cross-contamination between monitoring wells, measurements will be collected in order 

from least contaminated to most contaminated monitoring wells, as documented from the most recent analytical 

results. All groundwater level and well depth measurements will be made relative to an established reference 

point on the well casing and will be documented in the field logbook. If no mark is apparent, the person 

performing the measurements should take both the groundwater elevation and the total depth measurements 

from the north side of the top of casing and note this in the field logbook. Static water level measurements will be 

measured to the nearest 0.01 foot using an electric water level indicator. A total of three consecutive water level 

elevations will be measured to ensure accuracy. The electric water level indicator will be decontaminated between 

monitoring wells following the decontamination procedures outlined in Section 2.5 below. 

 

Finally, the total depth of each well will be measured to the nearest 0.1 foot during each sampling event (not more 

frequent than annually) to verify the integrity of each monitoring well. The information will be recorded in the field 

logbook. Well construction records are included in Appendix B. 

 

2.2 Well Purging And Purging Adequacy  

Each well will be purged before sample collection to remove stagnant water from the well casing, thereby ensuring 

that the samples collected are representative of the water quality surrounding each well. In order to determine 

when a well has been adequately purged, field personnel will monitor the pH, specific conductance, temperature, 

dissolved oxygen, oxygen-reduction potential, and turbidity. Prior to initiating the purge, the amount of standing 

water in the water column should be determined. 

 

Purging techniques will be performed in accordance with the USEPA SESD Operating Procedure (SESDPROC-301-

R2) for groundwater sampling. The volume of water to be evacuated is normally calculated using the following 

equation: 
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    V =  πr
2
h, where 

    π =  3.14159 

     r  =  Radius of well casing 

    h = Height of water column in well (Total well  

      (depth – depth to groundwater prior to  

      purging) 

    V = Volume of water in well 

    Minimum Purge Volume = V x 3 

 

However, based on the slow recovery rates of the monitoring wells, low flow/low volume purging techniques 

(“micro-purge method”) will be used to adequately purge each of the monitoring wells. This method is utilized to 

minimize purge water volumes and minimize the drawdown in the monitoring well. Low flow/low volume 

dedicated pumps (QED MP-15 Power Pack and Controller) were installed in over half of the monitoring wells on-

site. The remaining monitoring wells will be purged and sampled utilizing a stainless steel variable speed 

submersible pump. New polyethylene tubing is used for each of the monitoring wells and disposed after sample 

collection. The pump is decontaminated between each of the monitoring wells following the procedures outlined 

in section 2.5. The pump intake is placed within the screened interval at the zone of sampling, preferably the zone 

with the highest flow rate. Flow rates should not exceed the recharge rate of the aquifer. This is monitored by 

measuring the top of the water column with a properly cleaned water level indicator or similar device while 

pumping. 

 

With respect to groundwater chemistry, an adequate purge is achieved when the pH, specific conductance, and 

dissolved oxygen of the groundwater have stabilized and the turbidity has either stabilized or is below 10 

Nephelometric Turbidity Units (NTU). Stabilization occurs when, for at least three consecutive measurements, the 

pH remains constant within 0.1 Standard Unit (SU), specific conductance varies no more than 5 percent, and the 

dissolved oxygen remains constant within 0.2 milligrams per liter or 10% saturation. 

 

Purge water will be containerized in closed-top 55-gallon drums, labeled and disposal will be arranged through an 

Ashland-approved waste disposal contractor. 

 

2.3 Sample Collection 

Prior to sampling, new plastic sheeting will be placed on the ground surface around the well casing to prevent 

contamination of the pumps, hoses, ropes, etc., in the event they accidentally come into contact with the ground 

surface or, for some reason, they need to be placed on the ground during the purging event. It is preferable that 

hoses used in purging that come into contact with the groundwater be kept on a spool and remain sealed both 

during transportation and during field use, to further minimize contamination by the transporting vehicle or the 

ground surface. 
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Sampling will begin with the least contaminated well(s) in order to minimize the potential for cross contamination. 

After a well has been purged and the parameters have stabilized, the sample will be collected. Samples will be 

collected directly from the tubing into the dedicated sample containers. As mentioned above, field parameters will 

be recorded on the sampling log during the purging process. Field measurements will be recorded with a 

commercially available meter(s) calibrated as recommended in the manufacturer’s operating instructions. 

Instrument calibrations will be recorded daily. Visual characteristics of the sample, including turbidity will be 

recorded on the sampling log. 

 

Samples will be collected in pre-preserved laboratory-supplied glassware. Samples will not be filtered unless a 

duplicate unfiltered sample is submitted for analysis along with the filtered sample. All samples will be collected 

with minimum agitation and volatilization of the constituents. Volatile organic compounds will be collected with 

zero headspace in the containers. Samples will be placed on ice immediately after collection. 

 

Once documentation is complete for all samples, appropriate sections of the chain-of-custody (COC) will be 

completed and custody seal tape placed around the cooler. The COC form is included in Appendix C. Samples will 

be shipped to the analytical laboratory in a timely manner under the appropriate sample hold times. 

 

2.4 Surface Water Collection 

In addition to collecting groundwater samples from site monitoring wells, three surface water samples (SWS-1, 

SWS-2, and SWS-3) will be collected during each monitoring event. A sample may be collected directly into the 

sample container when the surface water source is accessible by wading or other means. The sampler will face 

upstream if there is a current and collect the sample without disturbing the bottom sediment. The sampler will 

collect the most downstream sample (SWS-3) first and will collect the most upstream sample (SWS-1) last to avoid 

potentially disturbed sediment from flowing downstream and impacting subsequent sample collection. . The 

sampler will be careful not to displace the preservative from a pre-preserved sample container, such as the 40-ml 

VOC vial. 

 

2.5 Decontamination Procedures 

In accordance with the EPA’s Region 4 SESD Field Equipment and Decontamination Procedures, the following 

decontamination procedures will be followed: 

 

Water Level or Tapes 

- Wash with Liquinox and tap water. 

- Rinse with tap water. 

- Rinse with de-ionized water. 

 

Decontamination of Stainless Steel Pump 



Sampling and Analysis Plan 

Ashland Raleigh
 

1415 South Bloodworth Street 

Raleigh, Wake County, North Carolina  

Antea USA of North Carolina, Inc. Project No. E020702565 

 

5   www.anteagroup.com 

- Washing with a Liquinox or similar detergent solutions using a brush to remove any particulate 

matter or surface film on the pump and wires. 

- Rinse with tap water 

- Rinse with de-ionized water 

- Place equipment in a clean plastic bag 

 

2.6 Quality Control For Groundwater Sampling 

Quality control for groundwater sampling will consist of traceable documentation of sample collection activities, 

proper field preservation techniques, and verification of sample handling and effectiveness using appropriate 

laboratory trip blank samples. A laboratory-provided trip blank will be used during each quarterly sampling event. 

The trip blank will be handled like a sample and will be returned to the laboratory for analysis along with the 

collected samples. 

 

Groundwater sample collection will be traceable through the sampling sheets maintained by field personnel. The 

sampling sheets will include information given on the sample label as well as the sampling equipment used. All 

groundwater samples will be labeled at the time of sampling. Samples will be cooled immediately after collection. 

Shipping containers will be prepared for transportation to the laboratory in accordance with the COC. 

 

2.7 Sample Identification and Chain-of-Custody 

2.7.1 Sample Identification 

Prior to collecting each sample, sample containers will be labeled with the following information: 

- Date and time of sample collection 

- Sample project identification number 

- Sample location number  

- Name of person who collected sample  

- Type of preservative 

- Parameters to be analyzed 

The sample location number on the label will correspond to the sample location numbers assigned on the field site 

map (Figure 1). 

 

2.7.2 Sample Chain-of-Custody Procedures 

An accurate record of sample collection, transport and analysis must be maintained and documented. Therefore, 

COC procedures will be instituted and followed throughout investigation. Field custody requirements dictate that 

as few people as possible handle the sample(s), and that the sampler is responsible for the care and custody of the 

samples until they are transferred or dispatched properly. 
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Samples shall be stored by those individuals or facilities designated on the COC form. The following methodologies 

will be used to ensure proper transfer documentation: 

- Samples shall be accompanied by a COC record at all times. 

- Samples shall be packed properly for shipment to minimize the potential for bottles to dislodge 

and/or break during shipment. 

- Samples shall be transported directly to the analytical laboratory, or shipped via an overnight currier 

to ensure holding times are not exceeded. If necessary, the airbill number will be recorded to 

facilitate tracking of the package. 

- Methodology of shipment, courier name(s), and other pertinent information shall be recorded on the 

COC form. 

- When samples are split with outside source or government agency, the split shall be noted. 

 

An example COC form to be used by personnel responsible for ensuring the integrity of samples from the time of 

collection to the shipment to the laboratory is included in Appendix C. The contract laboratory shall be responsible 

for maintaining the COC of the sample(s) after they are received by the laboratory. The COC form shall be signed 

by each individual who has the samples in their possession. Preparation of the COC form shall be as follows: 

- The COC record shall be initiated in the field by the person collecting the sample. Every sample that is 

entered on the COC form shall be assigned a unique identification number. Samples can be grouped 

for shipment using a single form. 

- If the person collecting the sample does not transport the samples to the laboratory or delivers the 

sample containers for shipment, the person shall sign the first block for “Relinquished By _____“. 

“Received By ____” shall be completed by the next person assuming responsibility for the samples. 

- The person transporting the samples to the laboratory or delivering them for shipment shall sign the 

record form as “Relinquished By ______”. 

- If the samples are shipped to the laboratory by commercial carrier, the COC form shall be sealed in a 

watertight container, placed in the shipping container, and the shipping container sealed before 

being given to the carrier.  

- If the samples are directly transported to the laboratory, the COC shall be kept in the possession of 

the person delivering the samples.  

- For samples shipped by commercial carrier, the airbill shall serve as an extension of the COC record 

between the final field custodian and receipt in the laboratory. 

 

3.0 SAMPLE ANALYSIS AND SCHEDULE 

Sample collection will occur on an annual basis from 2013 until 2017. Following completion of the 2017 sampling 

event, biennial sampling will be conducted from 2019 through 2027 and transition to a 5-year sampling frequency 
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thereafter, unless a trigger occurs for more frequent sampling to evaluate compliance with regulatory standards. 

Surface water and groundwater samples will be collected from the following locations during each sampling event: 

 

- Groundwater monitoring wells MW-1, MW-3, MW-3D, MW-5, MW-7, MW-8R, MW8DR, MW-12D, 

MW-14OB, MW-14TZ, MW-16OB, MW-18BR, MW-22, MW-23, MW-23D, MW-23BR, MW-24, MW-25, 

and MW-26. 

- Surface water sampling location SWS-1 (upgradient), SWS-2, and SWS-3. 

 

Samples collected from groundwater monitoring wells and surface water locations during each monitoring event 

will be analyzed using SW-846 Method 8260B for volatile organics.  All analytical work shall be performed by North 

Carolina certified laboratories.  In addition, field parameter readings of temperature, dissolved oxygen, 

conductivity, oxidation-reduction potential, and pH will be collected during purging. Groundwater and surface 

water sampling results will be submitted to the North Carolina Department of Environment and Natural Resources 

(NCDENR), Division of Waste Management, Hazardous Waste Section within 60 days of the sampling event. 

 

4.0 GENERAL INSPECTION AND MAINTENANCE SCHEDULE 

 

4.1 RCRA Cap Inspection Program 

The frequency for the post-closure monitoring of the Resource Conservation and Recovery Act (RCRA) Cap is on an 

annual basis.  The annual concrete cap inspection will include verification of the following items: 

 

- Access restrictions to the site and/or RCRA CAP 

- Condition of the concrete CAP 

- The presence of standing water 

- Verify materials are not being stored on the CAP 

- Collection of site photos documenting current conditions 

 

A RCRA post-closure inspection memo documenting the conditions and including photographs will be submitted to 

the NCDENR Hazardous Waste Section on an annual basis within 45 days of completing the inspection activities. 

 

4.2 Monitoring Well Inspection Program 

During each sampling event, each existing monitoring well will be inspected for damage or wear that may 

compromise the integrity of the well. The following will be replaced as needed based on the inspection results. 

 

- Locks 

- Tight fitting well seals (J-plugs) 
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- Flush mount manways 

- Seals and o-rings for flush mount manways 

- Stick up covers 

- Bolts 

- Washers 

- Vaults 

- Concrete pads 

- Down-hole obstructions  

- Any additional well construction defects that might interfere with sampling, well security, and/or the 

quality of the resultant data 

 

Well identification markings will also be inspected and wells remarked if necessary. All well maintenance will be 

recorded in the field log book. Repairs that cannot immediately be completed will be reported to the project 

manager as soon as possible for appropriate action. 

 

5.0 PERSONNEL TRAINING PLAN FOR SITE WORKERS 

Personnel conducting inspection and/or monitoring activities will have received a minimum 40 hours of Hazardous 

Waste Operations and Emergency Response (HAZWOPER) training as outlined in 29 CFR 1910.120. Annual eight (8) 

hour refresher courses will be required and the current “Certificates of Completion” will be including in the site-

specific Health and Safety Plan. In addition, personnel conducting groundwater and surface water sampling 

activities will be trained in current sampling practices as outlined in the EPA SESD Field Quality System and Technical 

Procedures. 

 

6.0 REMARKS 

The recommendations contained in this report represent Antea USA of NC professional opinions based upon the 

currently available information and are arrived at in accordance with currently accepted professional standards. This 

report is based upon a specific scope of work requested by the client. The contract between Antea USA of NC and its 

client outlines the scope of work, and only those tasks specifically authorized by that contract or outlined in this 

report were performed. 

 

7.0 REFERENCES 

EPA, Operating Procedure, Field Equipment Cleaning and Decontamination. Region 4 U.S. Environmental Protection 

Agency, Science and Ecosystem Support Division Athens, Georgia. December 2011. 
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EPA, Groundwater Sampling. Region 4 U.S. Environmental Protection Agency, Science and Ecosystem Support 

Division. Athens, Georgia. October 2011. 

 

EPA, Operating Procedure, Surface Water Sampling. Region 4 U.S. Environmental Protection Agency, Science and 

Ecosystem Support Division. Athens, Georgia. November 2007. 

 

URS, Sampling and Analysis Plan. URS Corporation. Atlanta, Georgia. May 4, 2004 

 

 

 

 

This report was prepared by: 

ANTEA USA OF NORTH CAROLINA, INC. 

 

 

         1/30/13   

Kyle Sorensen        Date 

Project Professional 

 

Reviewed by: 

 

         1/30/13   

Patrick Storz        Date 

Project Manager 

 

cc: Mr. Donald Malone – Arcadis, Inc.; Raleigh, North Carolina 

 Ms. Mary Siedlecki – NCDENR; Raleigh, North Carolina
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antea·group GROUNDWATER SAMPLING RECORD 

Sampled By D Facility Personnel 0 ES&T Facility SiteiD 

Other: Project No. Date (m/d/y) 

s· D 1te escr1pt1on 0 Monitoring Well D Extraction Well 0 Irrigation Well D Spring 0 Borehole 0 Probe Other: 

AirTemo: ooc D °F Weather: 

Well Locked? Dyes D no Damaged/Repairs Needed: 

DTOC DMP Description: 

TOC/MP Stickup: D ft 0-m above/below ground Well Inside Diameter (ID): D 2-inch D 4-inch Other: 

Site Remarks (nearby wells pumping, tide, stream stage, etc.) 

Water Level Data Measurement Units· oft om Well or Borehole Total Depth {TD) from MP or TOG· 

0 E·Tape, # __ Pre-Purge Pre-Purge Purging During Purging After Remarks 
0 Steel Tape 0 Other Initial Confirmation Start PurQinQ End Sampling 

Time {hh:mm; 24-hr clock) 

Depth to Water 

Tape Correction 

Water Level {WL) 

Product Thickness 
Product Recovery 
0 qallons D liters 
Measure water level from f1xed measunng po1nt (MP) or top of well casmg (TOC). Record water depth to nearest om 11 or 0.002 m, with m1nus (·) s1gn 1f level IS above MP or TOC. If no mark on MP or 
TOC, measure water level from north side of casing. Measure static or pre-purging water level twice; record initial and confirmation measurements and measurement limes (in 24-hour clock format). 
MPffOC Stickup measurement Is from ground surface to nearest 0.1 It or 0,01 m. Depth to Water codes: N • not measured; D • dry; 0 . obstructed; P • pumping; F- flowing (artesian well); R - recently 
pumped; C- cascading. Water Level (WL) = Depth to Water· Tape Correction factor. Record free product presence at time of water level measurement; use "S" for free product thickness if sheen 
observed. If free product removed from well, record volume removed In gallons or liters, list product type in 'Remarks" column. ' 

Field WQ Data Purge Depth: D Grab 0 Bailer D Pump Description· 

Casing Volume: [ ___ (TD)- ___ (wq]•[ __ (WefiiDJ]
2
•[ ___ (Conv,erslon Factor)]= 

I 'Well Goes Dry I o gal D liters 
Conversion Factor= 0.0408 for feet and gallons; 0.1544 for feet and liters; 0.5066 for meters and liters; WelliD In inches While Purging D 

D Cum. Vol. Purged (Final) Meter Remarks 
D Pumping Rate Type 

Time (hh:mm; 24-hr clock) ,, 

pH (Temperature Corrected? 0) 

Temperature ooc 0°F 

Dissolved Oxygen mg/L 

D SC or DEC 118/cm 

Turbidity DNTU 

Color/Tint 

Odor 

" " Record lrme purging starts and ends In "Purging Start and Purg•ng End" columns In Water Level Data aect1on. Cum. Vol. Purged: cumulat•ve volume removed before sampling, 1n gallons or 
liters. Pumping Rate Is gpm or Lpm, depending on box checked in casing volume calculation. Use 'Final" column above for recording sample field measurements, total volume purged before sampling 
or average pumping rate during purging. Record equipment calibralion methods, decontaminalion procedures, equipment failures, purge water disposal method, etc. In daily field notes. SC: Specific 
Conductance corrected for temperature (j.lS/cm ai25'C); EC: Eleclrlcal Conductivity not corrected for temperature (j.lS/cm). j.lSfcm = J.lmho/cm. 1 gallon (US)= 3.785 L = 0.833 Imperial gallon 

s ample D at a Sample Depth: D Grab D Bailer 0 Pump Description: 

Field Sample ID Result Date Time Bottles ·Filtered Lab Remarks 

(unique ID on bottles) Code (mldly) (hh:mm) (total ~o lab) (0.451lml ID Case ID SDGID 

PO '. 

Sample ID may be up to 15 characters. Sample Resufl Code, Dale, and Time must be entered. Result Codes: PO, Primal)' Sample; Dll, Duplicate Sample; SH, Split Sample (sent to second lab); 
BF#, Field Blank; BR#, Equipment Rlnsate; BT#, Trip Blank; SF#, Field Spike(#= 1 to 9). Lab ID (up to 5 characters) is name of laboratory that will analyze the sample. Case ID (up to 5 characters) 
and SDG ID (sample delivery group, up to 15 characters) are required for blanks. Case ID may be the lab service request number or yy-mm. SDG may be lab's SDG, a cooler ID number, or mmddyy. 
Enter sample preservation and handling data on chain-of-custody form. Also record detailed information about duplicate, split, rlnsate, spike, and/or blank sample coileclion/handling In daily field notes. 

Sampler's Name (print) Signature 

users/forms/SampLog.doc/5/8/02 Date Entered into Database _____ By __ _ Page_of_ 



Sampling and Analysis Plan 

Ashland Raleigh
 

1415 South Bloodworth Street 

Raleigh, Wake County, North Carolina  

Antea USA of North Carolina, Inc. Project No. E020702565 

 

  www.anteagroup.com 

 

 

Appendix B 
 

Well Construction Records 

  



QNtSICN OF ~AI.. MAHAGSEHT -~A~ SECTI~ 

P.O. BOX 27587- RALEOH.N.C. 27!!11. P'HOtE (111111 7:l:l-5083 

r-UK OFFlCE USE ONLY 

~ad. No. _________ __ Serial No. 
Lat. ________ LOOQ. ----- Pc _ 

Minor Basm --------------

.WELL CONSTRUCTION RECORD MW-1 Basin Code --------------

l1LUNG CONTRACTOR Soil & Material Drilling Co. 

D :LLER REGISTRATION NUMBER __ 4:....:..:12::.._ _____ _ 

ELL LOCATION: (Show sketcn ol rne locauon oalowl 

.. earest Town· 
Raleigh 

-~--------------~--------------------------
~: :::c. C~..,-,r--t.;'11:·.· or SutlO•v•S•Or'l anc LOt NC 

..... ·=:: -····- . 
--==~"' 

~shlanci Chemical Com?any 

~aleizh 

~-4-86 

South Bloodvorch Sc. 

NC 
StatE 

~SE OF WEe.!.. 

7 · " :oce 

Monitor 

__ .:. ,_ ::: =-=- ... __ J_2_._o __ CL'iiiNGS COL!..E:TEiJ ~Yes 

;. TIC ·;:;. r;::: !..::VEL: _!;..;L::.· ......~.7_5.~.-_ F7 0 aoove TOP OF CASING. 
EJ c~~vw 

:-o;:: Cr c..;S ING IS _ _:.1..:·.:.5:__' _ ;T A80'-lc LANG SURFACe. 

O::L.D (gorn j· ______ METHOD OF TEST 

1 TER ZONES :ceo tn): -------------------------------

.ORIN A TION Amount 

~..;SING 

.=ro~ 

== ~ · . 

From 

Fr .:Jrr. 

From 

:Je::nn ::l•ameter 

_1_._5_' __ To 18.5' .=:_ 2 .0" 

. - ------= 
---- :-0 ------·= i -------

wall Thickness 
c:r We1gnrtF1 

.154" s. s. 

~.letnoc 

:-.: , ' n - · !.~ 1 o"" - ,.. , -: 0 ci 

____ 7o _____ = 1 ---------

Oeom ::l•ameter Slot S1ze ',Iarena I 

18. 2' To 28.~' Ft . 2.0" '"- .015 rn_ s. s . 
To Ft. '"· in. 

To Ft. Ln. in. 

A VEL ,::>,:. CK . 

0 eotn S1ze Matenal 

F rom 16 .0' To JO.O' F t. Sand Quartz Sand 

r:~om To Ft. 

RKS: 

Header Ent. _______ _ GW-1 Em._ 

STATE WELL CONSTRUCTION 
PERMIT NUMBER: 91-0745-WM-023 

County: T,.lake 

::>eotr. 

FroM To 
0.0 • 5 I 

.5 2 • 5 I 

2. 5' 32.0' 

DRILLING LOG 

F O'matron Descrrp;ron 
Organics & Erovn S~ltv SANI 

~edium Dense Tan co Orange 
Brown Siltv Clavev fine-Coc 
SAND 

Dense co Loose Tan to Grav 

~icaceous Slightly Clavev S 
?ine co Coarse S.~~D 

t: aodntonal 5oace 1s neeceo use back of tc,rm. 

LOCATION SKETCH 

(Show Cltrec t•on and distance from at le as! two State Roacs. 
or c:ner r:--:a::: reference :::orntsi 

I D O HEP.E3Y C ERTIFY THAT THIS WELL WAS CONSi?.UCTED IN ACCORDANCE WITH I S NCAC 2C. WELL CONSffiUCTION 
Si ANOARDS. AND Tl-lA T A COPY cr THIS RECORD HAS BEEN PROVIDED TO TI--iE WELL OWNER. 

SIGNA TVRE OF CONTRACTOR OR AGENT DATE 



1 

L 

l 

I 

r well Hu:z:.ber: MW-1 
I 

Drilling ~thod: _______ A_u_g_e_r __________ _ 

1 Date Star ted: _ _.2;..-_4_-,.;8;.;6;... ______ _ Drilling Fluida: _____ N~n~~---------------
f Qat@ Fin 1 shed : __ z_-4_-_a_6 ___________ _ Static Water Level: _.2•4•·•2•5•'---- Date: 2-6-86 

I 
Geologist/L~gineer: RSM/WPS/BR Observed by: 

Rem.a rica: 

ALL DEPTHS REFERENCED FROH GROUND SURFACE 

Protective Casing 

0.0 

;fl Por-tland Grout 

(Type) 

.. 
... .... .. . 
:::. .... ... .. .. 

----;-. .. ... 
!·.··· 
-~:_:: ... . . . 

2.0'' Stainless Sc. Casing---....; ... ·,..··.,._ 

(Size & Type) 

Bentonite 

2.0" Stainless St. Screen---~~ ..... 
(Size o Type) 

O.D. of Borehole: 6.25" 
O.D. of Casing: 2.375 11 

Length of Screen: LU.U 1 

Screen Opening Size: 
1
015 

Pipe Scickup Distance: l. 5 I 

~_.~- ~levacion of 
Grounci Surface:----------------
( if ~o....-n) 

to Top of Bentonite· 14 • 0 I 

to Top of Gravel· 16 .0 I 

to Top of"Jcreen· 18.5 I 

to Bottom of Screen: 28.5' 

] 2 .0 1 Dep th: _____________ _ 

SOIL & MATERIAL ENGINEERS. INC. PROJECT: SCALE: Not To Scale 

CARY. NORTH CAROLINA 

SCHEK~TIC OF HONITOR ~L 

Ashland Chemical 
JOB NO.: 055-85-163-A 

FIGURE NO.: 



C)NlSICH OF ~AI.. J.IAHAo.e:J,E}(I' - C".f!O.H)Wjl.Taf ~'OOH 

P.O. SOX 27&87- RALE<»t.K-C. 27511. F'HOI'E !11Q) ;"3:)~~ 
Qua~ No. _______________ _ Serial No. 

?c. 

· WELL CONSTRUCTION RECORD MW-2 

Lat.------------- LOO<J. ----

Minor 8asm ---------------------

Sa sin Co de -----------------------

. LING CONTRACTOR 
Soil & Material Drilling Co . 

4l2 
JF1rLLER REGISTRATION NUMBER ----------

LL !..OCA TION (Sl1ow sl<etcn ot me 1ocat1on oelow) 

Ralei~h 
~earest Town· -----~~~~~--------------------

.l 

~shland Chemical Company ... :. ··== ___ __:_ _______ .;___:_ ______ _ 
Souch Bloodworch Sc. 

. - : ~:-; ; - --: _:=- 4C . 

~alei£h NC 

·-~== 
7-.5-86 ~onicor 

- - .:. ' - = = ":"'- __ _;_<l::.F--..!..QL-1 -

.:. 7JC ·:::.. -;-;::;: t.. =:'I:OL _..;2:.=.7 ..:.-~S __ =1 =' aoove lOP OF CASING. 

1 _5 1 f:CciOw 
;::;:: ::,.::::ASiNG i$ ______ .=T. AaOVE LAND SU.:1FACE. 

METHOD OF TEST --------

,., ,.. i E;:; Z: ON=: S (:l e::> tn ): ---------------------------

:-yce Amount 

Wall Thickness 
~~ctn C rameter ~· We1gnt1Ft. ~-~a ter:a l 

L - r . ) -;- 0 18.5' =· 2.0" .154" S.S. 

= 

---- . ~ ------

'.latenat 

).0 : i::; • 0 - . ! : l P o ;:- c la. n d ___ .....:.?..::o:..:U:..:' r:___ 

=~-:.- ----- · ~----

:. = o rn 

From 18.5' 2. 0 ' rn. • 0 15 rn . S · S • 

~'.Jm ___ _ To, ___ = t. ____ _ in. ___ rn. 

=rom ____ :o ___ ~l. ___ _ rn. ------ in. 

Cactn Ma ter1at 

=ram 15.0' ;- 0 24.0'= ! -------- Quartz Sand Sand 

.=rom ____ 7' o ___ _ 
= t -----------

.~ARKS 

Header Ent. __________ _ 
GW-1 Ent._ 

STATE WELL CONSTRUCTION 
PERMIT NUMBER: 91-0745-w'M-023 

County: wake 

Oeorn 

F r~r. 7c 
0.0 12.0 

12.0 32.0 

DRILLING LOG 

::: orm a t1on OescnQ_t1on 
Loose-Medium-Dense rlrown c 
Orange & ~~ice Slightly Cl 

Silcy Micaceous Fine co Me 
SAND 
Loose-Medium-Dense Tan to 

Silty Micaceous F ioe-Hediu: 
SA..~~0 

I! additional scace 1s neeoed use oack ot form. 

LOCATION SKETCH 

(Sr.ow o~rec:1o~ and distance from at le as t two State Roads . 
':: ' :::~e r mac -ererence C0 1nrs l 

; CO HE.=lE3Y CE A TIFY I HAT THIS WELL WAS CONSTFIUC TED IN ACCORDANCE WITH 15 NCAC 2C . WELL CONSTRUCTION 
STANDARDS. AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNE?. 

SIGNA Tl..JRE OF CONTRACTOR OR AGENT D ATE 
,- -- · · - · - · - - · ·- -. . • - . ~ - .... 1 c-···-- ---- ·- • ,. ____ .... ...- ...... ................ ,.. ,.... ,., , ,,.....,all ,.. ....,r"''a t' 



r 
' 
I 

L 

1 

.,----
1 We 11 Number: ___ MW';,;,;,;.-..;2;;;... _____ _ Drill~g Method:--~A~u~g~e•r~------------

Date Started: ____ z_-_s_-_a_6 ____________ __ Drilling fluids: ____ N_I_A ______________ __ 

• D~te Fia~shed: __ 2_-_s_-_8_6 _________ _ 22.9' 
Static Water Level:·-------- Date: 2-6-86 

Geologist/Engineer:_R_s_M ___________ __ Observed by: 

tt R.emarlc.s: 

• 

.•. 

ALL DEPTHS REFERENCED FROM GROUND SURFACE 

Lockable Cap - -..---... 
O.D. of Borehole: 6.25" 
O.D. of Casing: --"!1!'2-.""'3"'75"1""1--

Protective Casing 

0.0 

:::1 Portla.oci Grout 

(Type) 

2.0" Stainless st. Casing 

(Size E. Type) 

Bentonite 

.. 
-- . 
~-~·;: .... .. . .. . . 

---........ 
~·:.:
:::· ·••.·· ... 
·.·.~ 

2.0" Stainless St. Screen-------+....,.._ 
(Size & Type) 

Length of Screen_: ___ l_O~.•o~,~----
Screen Opening Siz_e_:----~.Q~0~1S~1~1 ---

Pipe Stickup Distance: 1.5 1 

~_..__ ~levation of 
Ground Surface: ______________ _ 
(If Knol.l!l) 

co Top of Bentonice· 13 .0 t 

Top of Gravel · 
l so 0 I 

to 

co Top of Screen· 
l 8 • 5 I 

to Bottom of Sc ::-een: 28.5' 

36 . 0 I 

Depth=--~-------------

sort c. HATERIAL E::iGINEERS I nK . PROJECT: SCALE: ~at To Scale 

CARY, NORTd CAROLINA 

SCHEMATIC OF MONITOR WELL 

Ashland Chemical JOB No.: 055-85-163-A 

FIGURE NO.: 



~OF ~.JJ.. WAH.t.oe.ENT • OROI..HJWATER 3ECl'ICff 

P.O. BOX 2TM7-~C. 271f '· P'HOPE (118) 7=-:J~ 
Qua~ No. ___________ __ Serial No. 

L~t. ------- L~. ----- Pc_ 

Minor Basin--------------

-WELL CONSTRUCTION RECORD MW-2D Basin Code ---------------

,i .LIN~ CONTRACTOR Soil & Material Drilling Co· 

412 
·RtLLER REGISTRATION NUMBER----------

LL LOCA TJON: (Show sketcn of the loca11on below) 

Nearest Town: 
Raleigh 

.ac. Communrry or Suborvrsron ano Lor No.) 

Ashland Chemical Comuanv 
0~NER --~~~~~~~~~~~~~~L-------------------

South Bloodvorth St. :; R:: S S -----------~~~~=::7-7::~~;7=~-f-.!:...!------;Srreet or Roure No .j 

C rty or Town 

7-lt.-86 

NC 
Stare Zio Code 

:.JSE OF WELL Honi tOT:" 

---~· -==-·- ---'-·· ~-~n_' __ -· ---,,J,....---· · =.-.,.=:-. r.:iy ·'"~."o _ _ : • 1 ....J .::: .... . _ ..... _ _ _ _ _ ~ e s . ~ 

~TIC '.'lAIC:.=< LEVEL. FT. 0 above TOP OF CASING. 
l . 8 r ;:] ~elow 

TOP OF CASING IS------ FT . ABOVE LAND SURFACE. 

' . LO (gomj: METHOD 0 F TEST ---------------

1v A TER ZON!:: S (d eom i: --------------------

.ORINA TICN: Tyoe :..mount 

("·.SING 
'.'1211 Thrckness 

-:-:otn Jrarneter ·-· ·:te~<:;nuFr. Marerral 

--"--.._8,_'_ o 61 ~'F: : 0" 1 54" S ') 

·- -----
-----·-' -----

j-?.0' =· 

: __ __ 

:--:o:n .:::;rar:"leter ~;ot 5t.c:e '.ta1erra1 

From 63.5' ro 73.5'F r. 2.0" :n. . 0 l5"in. s.s. 
Fr.:Jm To r=r. rn. in. 

From io Ft. . rn . rn. 

.:.·; = : - - -. 
::eotn s,ze \iarena l 

.=ror:1 6 1 . 0. ·u 72.0 ' =: Sand Quartz Sand 

=com ____ _ : o __ __ = ~ ---------

Header Ent. _______ _ GW-1 Em.. __ 

STATE WELL CONSTRUCTlON 
PERMIT ·NUMBER: 91-0745-w"M-0230 

County: 

Oeorn 

From 

30.0 

Wake 

To 

75.0 

DRILLING LOG 

Formatron Oascnouon 

Stiff Tan to White Micaceo1 

SILT to Medium Dense Tan cc 

Hbjt~ M;caceou~ Siltv Medi t 
to Coarse SA.'ID 

11 a<Jcruonal soace rs needed use oack of fc.rm. 

LOCA TION SKETCH 

·:Sho·..., orrecrron and ors1ance from a1 leas t rwo Sra1e Roacs. 
~r C [~ er mcc !"'elerence oo,nrs} 

.Ar1KS ~esced well. ~-2 sample d from 0.0-30.0, XW-2D sa.m.ni..ed 30.0-75.0 

I ::JO HcREoY CERTIFY 'HA T THIS WELL WAS CONSTRUCTE D IN ACCORDANCE WITH IS NCAC 2C. WELL CONSTRUCTION 
STANDARDS. ANO TI-iAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO n1E WELL OWNER. 

SIGNATURE OF CONTRACTOR OR AGENT DATE 

-- ~ . . ----~--- -- -~---



-

j f •ell ~~~er: --~----------------
D&te Started: ____ 2_-_1_4_-_8_6 __________ ___ 

Drill~g ~~thod: Au~er/~ashbore 

Drilling Fluids: Suoer Gel X 0 ware, 
2-14-86 I D•te Fin_ished: ___________ _ 

~blogist/EngL~eer: Steve Czekalski 

Static Water Level: ___ z_J __ ._l_? __ __ Date: 2-20-86 

1 

J 

I 

Observed by: 

Remarks: 

ALL DEPTrlS REFERENCED FROM GROUND SURFACE 

0.0. of Borehole: 6.25" 
Lockable Cap - -----

?rotective Casing 
---r 

Pipe S ::ic kup Distance: 1 . 8 
1 

O.D. of Casing: --~z-.~3•7~)~1 ~1 -----

Length of Screen: 1U .0 1 

Screen Openin8 Siz_e_:--~O~.~o~r~)~-~~----

0.0 .. . . 
·:· . .. . 
::= . .... ... ..... 

;i l P ortlanci Grout---~""'·· 
----------------- ~2 (Type) ·.:; . 

. :::··: 
2.0" Stainless S:::. Casing---~•,.._ 

(Size & Type) 

Ben c:onite 

2 .0" Stainless St. Screen----~~.....,. 
(Size & Type) 

SOIL o ~~TERLAL ENGINEERS, INC. PROJECT: 

Elevation of 
Ground Surface:---------------
(If K."'lOI.."U) 

to To~ of !:lentonite· :;a n~ 

c:o Top of Gravel· h 1 II' 

c:o Tvp o: -~ creen · 6 3 • 5 I 

to Bot tom of Screen: 73.5 
1 

75 . 0 I Depth: ______________ ___ 

SCALE : Not To Scale 

CARY. NORTH CAROLINA 

SCH~~TIC OF HONITOR WELL 

Ashland Chemical JOB No.:OSS-85-163-A 

FIGURE NO.: 



~~ c~ ~-~·~··- ·-·-·-- ·----· -- ···- ----- ·. 
ofV1510N OF ~.AL WAHAaa.ENT - GAO..t«lwATCR ~ 

p 0. BOX 27887- RAI...EJOH..N..C. 27811 . ~ (g lll) 7:l:l-50~ 

WELL CONSTRUCTION RECORD MW-3 

ll _!NG CONTRACTOR Soil & Material Drilling Co. 

412 
HLLER REGISTRATION NUMBER----------

v · ··.L LOCATION (Show sketch at U'19 locatton oelow) 

J~rest Town : 
Raleigh 

. ' 

: : : ::--.-· ;r5~::: .. ·rSIGr.2.iCL:: ·"'.;o, 

Ashland Chemical Comoanv 

South 3loodvorth St . 
. Si~ee! cc ,:;OU!E ;;.:; . 

Rzleigh NC 
Sia!e Coae 

2-5-86 Moni cor 

- - ~ :.. : ::: = -:- '- __ ';...5..~..-uO __ 

28.8 r I Cj above TOP OF CASING. 
l. 5 ~ bet·~w 

'70? OF C..:.S!NG IS----- =T. AtjUVE L.AND SURFACE. 

-------METHOD OF TEST 

:;.IE .=: ZON!:::S [::e::Jrnl: -------------------

Q;:;INA liON yoe 

iiNG 

. -' ~ . : 

---= 

. .;moun! 

Jtameter 

2.0" 

'."r'all Th,ck.,ess 
o~ ·.vetgnt/Fr. 

, 154 II 
.'.~a lena I 

s. s. 

... ----·"1 ----

0.0 19.0 = 
____ ,;: __ _ ::-

:'e::Jrr. 

.=~om 23.5 To 33.5 ~'"t. 

;:: r .:J m To Ft. 

.=rom To Ft. 

-. ·:c~_ =.:.c~ 

:Jeotn 

.=rom 21.0 To 33.5 F• 

7 rom io ""t. 

•ARKS . 

"l Por:lanci 
.'.le;r.oo 

?our 
------

J1amerer Slot S1ze '.~a lena I 

2 o 0 II 
• n. . 015 1n . s. s . 

1n . 1n. 

•n. 1n. 

Size Matenal 

Sand Quartz: Sand 

;-OR Ol"riC~ JSC: ONLY 

Ouad. No.-------- Senal No. ---

Lat.-------- Lor~----- Pc __ 

Minor Ba:sin --------------

Basin Cod8 ---------------
Header Ent. ________ GW-1 Ent. __ _ 

STATE WELL CONSTRUGnON 
PERMIT NUMBER: 91-0745-WM-0230 

County: 

Deorn 

F ror.: 
0.0 

.66 

\.lake 

DRILLING LOG 

~0 
. 66 

;:0rr.1a110n D<>scnO!I0(1. 
Orange-Brovn Ciayey Medium 

Coarse S~~/Asphalc Rubble 

35.0 Medium Dense Tan co Whice an 

Orange Micaceous Silcy Fine 

to Coarse SAND to Fine to 
Coarse Sandv SILT 

II aoa1110na1 soace 1s neeaea use oack ot !Grm. 

LOCATION SKETCH 

:sr:ow d~recuon ana d iStance lrom ar leasr two State Roaos . 
ur C7ier (T":a:, :eterence :Jotnts} 

I DO HE.RE3Y CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15 NCAC 2C. WELL CONSTRUCTION 
ST ANOARDS. AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WEU OWNER. 

SIGNATURE OF CONTRACTOR OR AGENT DATE 



1 
1 
j 
I 

111 

• We 11 Nl.l.Cher: ___ HW_._-_3 _______ _ Drilling Method: ____ A_u_g_e_r ____________ _ 

Da c: e S tart: ed: -~2--~S--~8~6 _______ _ 
I 2-5-86 J Oat:e Finished: ____________ _ 

eologisc/Engineer: __ RS __ M~I-WP __ s ________ __ 

Drilling Fluida: ____________________ __ 

Static Water Level: ___ z_s_._8 ____ _ 2-20-86 Date: ------
Observed by: 

~marks: 

ALL DEPTHS REFERENCED FROM GROUND SURFACE 

Lockable Cap - -...-----
O.D. of Borehole: 6.25" 
O.D. of Casing: --~2-.~3~75~.~---

Protective Casing 

0.0 

:i 1 Porc:lanci 
(Type) 

2.0 " s . 1 c: --~~ws~,~~~~ •. ~ ••• s.s_.~;, 

(Size & Type) 

SOIL & )o(..A!ERIAL ~GINEERS, INC. 

GL~Y. NORTH CAROLINA 

SCHEMATIC OF HONITOR weLL 

0 I 

.. -·. 
.. · .. 
~·:.· ...... .... .. . . 

Length of Screen: lU.U 
Screen Opening Siz_e_:----n~J-~~----

Pipe Stickup Dist:ance: l.S' 

i-~~-Zlevat:ion of 
Ground Surface: ________________ _ 
(If Kno;.m) 

T 19.0 ' to op of Bent:onite~·---------

-') 1 • 0 I to Top of Gravel~~-----------

23.5 ' co Too of '3creen' ----------

to Bott:om of Screen~=----3~3~·~5~'-

PROJECT: SCALE: Not To Scale 

JOB No.: 055-8 5- 163-A 

FIGURE NO.: 
Ashland Checical 



~OF E}(Vli'ICINoEHTAL. l.Wo~Ac;e,en-- QFICt.M)WAT'ER ~ 

P.O. BOX 27887- ~N.C. 271!11. PI-DE (SI111l 7~'l~&J 

FOR OFr=rcE USE ONLy 

Quad.. No.------- Serial No. __ _ 

Lat. LonQ. ---- ?c _ 

Mioof- Basm --------------

WELL CONSTRUCTION RECORD Ml..i-3D Basin Code --------------
HeadM Ent. ________ GW-1 Ent_ __ 

Soil & Material Drilling Co. --
_LING CONTRACTOR 

412 
;; .LER REGISTRATION NUMBER----------

:...L !..OCA TION: (Show sl< -ercn of rhe locauon oelowl 

.--..,aresr Town: Raleigh 

Ashland Chemical Companv 

P~J"';':p NC 
:.:y or Town s:are Zi:J Coce 

7 -7-86 i...'Sc OF WELL Moni car 

:·JTTI~JGS COLLECTED x,XYes ~No 

TIC ·:;;.. T<:r:: L::VEL 79. 1 s . I = 20ove TOP OF c:..SING . 
:3 below 

~cro c.= :;.SiNG 1S __ L_.-=5 __ .-1 ;.c;ovE LAND SURFACE. 

.C ~;omi : ------ I.IETHOO OF TEST 

: "31NG 

_l_._s __ ~c 61.0 - · 

=, .... - ; 

----~0---

)1 0 = 
; ___ = 

:·eorn 

71.0 From 6 1 0 To~'-'-o....~.~... F r. 

~-Jm ----To __ _ F!. 

=rom ____ To __ _ Ft. 

Deorh 

71.0 .=ro m 53 ,0 To__:_.....:..._,c...Y.... Fr 

:..mount 

: .. cne!er 
2.0" 

'Nalt Thicl<ness 
:;r We1C;;n11Fr 

.154 s. s. 
----

l.te!noc 

:: 1 ;Jcr'"l c"'ci 

:J,zmerer Slor Soze ~-tareroal 

2.0" on. ,Ql5 on. ~ 1 s • 
on. on. 

on '"· 

Soze Maierral 

Sand Ouartz Sand 

=rom ____ To ___ ::r -------

STATE WELL CONSTRUCrJON 91 _0745 _wl1-0Z30 
PERMIT NUMBER: ' 

County: Wake 

Cleor~ 

From io 
29.5 37.0 

37.0 42.0 

4 2. 0 6 5. 0 

65.0 76.0 

DRILLING LOG 

I= armauon Oescnow~.n 
Medium Dense Orange ~ro~ 
Micaceous Slightly Clayey S 

Fine-Coarse S~~D 
~edium Dense Orange to Whit ' 

Slightlv Clayey Fine Coarse 

SAND 

Medium Dense co Verv Dense 

Brown Micaceous Siltv S.~ 
Sandy SILT 

Soft Weathered Rock Granitic 

Gneiss 

If aoootronal soace ts neeoeo use oack of form. 

LOCATION SKETCH 

(S how corecrron ana oisrance from ar least rwo Sr<:te Aoaos. 
.:· c:ne• -:<::J reterence oo•nrs) 

·KS 'le steci vell y;rh !1H-) Sa!!!tll-;d O,Q-JO.O, ~-3D 30.0-76.0 

:10 Hc::E3Y CEF1TIFY Tri AT THI S WCLL WAS CCNST::1UCTED IN A CCORDANCE WI TH rS NCAC ZC. WELL CONSTRUCTION 
ST ANOARDS. ,.>, NO Tf-'.A T A COPY OF THIS RECORD HAS BEEN PROViDED TO TH: WELL OWNER. 

SIGNA T\..JRE OF CONTRACTOR OR AGeNT OATC: 

,... -- -· · - - - - -· -- ....... -·- - -· ,- _ 



~ 'loie 11 Number: ---~-~-... 3 ... 0 ______ _ 

/ Dace Started: _____ z_-_7_-~8~6~-------

Drilling Method: ___ _.~ •. u.·d_.R~o_.ca_.rv._ ___ _ 

Drill~g Fluids=------~S~u-o~e-r~G~e~l~X~------
, D~ce Fin~shed: ____ 2_-_l_l_-_B6 _______ __ Static Water Level: ~2~9~-~1~5~---- Dace: 2-20-86 

Geologisc/Engineer: __ R_s_x ____________ __ Observed by: 

1 Remarks: 

I 
ALL DEPTHS REFERENCED FROM GROUND SURFACE 

-• 
I 

I 

I 

• 

l 

Proceccive Casing 

0.0 

:: 1 Portland Graue 

(Type) 

2.0" <:;~~.;,.,1oc:c: ::;,. Casing 
(Size & Type) 

3enconice 

2" Stainless St. 

(Size & Type) 

SOIL & MATERIAL DiGINEERs I r~c. 

CARY, NORrn CAROLINA 

SCH~~TIC OF MONITOR WELL 

O.D. of Borehole: 4.5" 
0 • D • of Ca. sing : ---L.,. .... .J.,./"!"')~--
Length of Screen: 10.0' 
Screen Opening Siz_e_: __ ._ •. ~O~l~S-------r 

Pipe Stickup Distance: l.S' 

·~~~- Zlevacion of 

PROJECT: 

Ground Surface:---------------
Of Knmm) 

to To~ of Een toni ce · 51.0' 

To~ Gr-avel· 53.0' co or 

co To~ of Screen· 6 1.0 I 

co Bottom of Screen: 71. 0 ' 

76 .0 ' Depth: ________________ _ 

SCALE: Not To Scale 
Ashland Chemica l 

JOB NO.: 055-85-163-A 

FIGT.JR.E NO.: 



~ CE?A1f1"WENf OF~~~ AHJ CCWLNTY ~c::PioENT 
1-:::«TH ~ CF ~AL ~ . .-•AGIIEJ-EliT - GAC:U«<WAnR secT1Cf4 

P.O . BOX 2781J7-~C. 27811. F"HHN: (gHI) 7:l3-50&l 

FOR OFFICe USE ONLy 

Quad. No. ------- Serial No. 

Lat.------- Looq. ----- Pc _ 

Minor Basin -------------

8asm Code -------------
1 ·wELL CONSTRUCTION RECORD 

l 
UNG CONTRA CTOR 

Soil & Material Drilli ... r1g Co. 

riLLER REGISTRATION NUMBER 
412 

J • 

. .,., · ... L LOCA TION: (Show s'k1!1(:n ot rne locauon below) 

J:-':aresr Town: 
Raleigh 

Raleigh 
C•t·f or Town 

- E C/i'11Li...::0 
2-7-86 

f .-.-,:.:_::==""'-~ . ...:..·.;;;.0 __ 

Sta te 

USE OF WELL 

Zio Cooe 

~onitor-

S WEi..;_ ::_::_ _::1 .. AC~ :O .<iSIING WEi...;_., '--.J Yes !Ci. No 

'1 TIC WA70:=1 LEV=l. 15 ... 96 =T 0 above TOP OF CASING. 

I .66 ' CJberow 
TOP OF CASING IS----- .=T. ABOVE LAND SURFACE. 

f l; ·· D (gornl: ------ METHOD OF TEST --------

l•ATER ZC~JES (ceorn): -------------------

. :- )A IN,>. TIC ~~ · 

I 
Tyee . .:.mounr 

!: _)iNG 
'.'lall T~•c~r1ess 

.:;eorn .. :11ar.~eter or We1gr.: , Fr . .•.ra:eflal 

= rom _......:...:· 6~6_'_ 20 . 5 -. 2 .0" . 154 s. s . 
- = ---· · ----

=rom ··----

- ... ... ·.: .:::e~:~: .'.~ -: :- ·:: 

J .0 ; I 75 '-
.. l !:'orclanci Tre~ie 

... 

- - .:~ = 

... -
: e::>rr. : ~ame ter Sror 51~e :.r;;~enar 

i=rom 20. 5 To JO. 5 c I. 2 • 0 II 1n. . 015 ln . s. s. 

r:rJ m To Ct_ in. 1n. 

.= rom To Ft. 1n. in. 

= " =~ = ..:. :: '"'\ 
:eotn S1z e .•.:a renar 

= r om l 7 . 0 JO . 0 =· Sand Quartz Sand . ~ 

· em To =· 
.AKS: Ne s':ed vell ._,:_ th ~-3 - . 

MW'-4 
Heaaer Em. _______ _ 

GW-1 Ent..._ 

STATE WELL CONSTRUCTION 
PERMIT NUMBER: 91-D745-WM-Q23C 

County: Wake 

Deorn 

From 
0.0 

.66 

9 .0 

To 
.66 

9 .0 

35.0 

DRILLING LOG 

Fo~auon Descri~;Jtron 
Asohalt ana Bra~ Clavev Sa1 
GRAVEL 

Orange-Brovn Micaceous Sand; 
SILT to SILT 

Oran2e-Tan-wnite Micaceous ~ 

Xedium to Coarse SAND to Sar. 

SILT 

If ac::::n•ona l soace 1s needed use oack ot tr,rm. 

LOCATION SKETCH 

:Show Olfec:•cn ana O•stanc'! !rom a t least two S tare Roaos . 
:;r otne r ~.:: ·~:~r ~ nce ac,nrs } 

I DO H ERE3Y CEr1TIF Y TriA T THIS WELL WA S CONST::1UC TEO IN ACCORDANC e WI TH t 5 NCAC 2C. WE LL CONSTRUCTION 
ST ANOAROS. AN() Tl-iA T A COPY OF I HIS RECORD HAS BEEN PROV!DED TO THE WEU OWNER. 

SIGNA TURE OF CONTRACTOR OR AGENT 



• 

J • W'e 11 f. u=.be r: __ ..,""'t1.,;,;;;,-t..;;..., _____ _ 

Date Started: ____ _.2_-_1_2_-.a6._ ________ __ 

Drilling Method: Auger -----------------
Drilling Fluids: ~ater, Suoer Gel X 

j I o. ce r in 1•hed: ___ z_-_1_3-_8_6 _____ _ 

I . 

eologis c/.Engineer :_.'W"',..,..s ..... ______ _ 

S 15 I + t lk" 2-20-86 tatic W~ter Level: • Date: ----
Observed by: 

R..ema r lc..s : 

ALL DEPTHS REFERENCED FROM GROUND SURFACE 

0.0 

f) 1 ?qrr l?nd Grout 

(Type) 

O.D. of Borehole: 6.25" 
0.0. of Casing: 2.3T5" 

Length of Screen: 10.0' 
Screen Ope.ning Size: . ob" 

D. eva cion of 

Grounci Surface:--------
(If KnoWTI) 

Sc.ick-Dolol11 Distance : . ___ ~ ... F,_' __ _ 

-- -9epth co Top o: Ben coni ce · lt.. 7 5 1 

c.o Top of Gravel· L7.0' 

c.o Top o: ·:;c:een: 20.5' 

2.0" Stainless Sc. Screen -----4~.._ 
(Size & Type) 

SOIL & ~~TERIAL ~GINEERS, INC. 

CARY, NORTH CAROLINA 

SCH~~TIC OF MONITOR WELL 

PROJECT: 

As hland Chemical 

co Boccoo oi Screen: 30.5' -----
35 .0' Depth: ______________ __ 

I 
SCALE: Not To Scale 

JOB No.: 055-85-163-A 

FIGURE NO.: 



~f>"'t ~ ....... .....- ......... ~- ·· - · ,_, , ___ ·----·-- _ ...... ----· . --·-- -·· 

~01' ~AL~GDEHT-~ATER~ 

P.O. BOX 27837- RA.lBGJK.I'LC. 271111. PHOfE (8181 T~ 

FOR OFFiCe USE ONLy 

WELL CONSTRUCTION RECORD MW-5 

JF LING CONTRACTOR Soil & Material Drilling Co. 

JF-. .... LER REGISTRATION ~UMBER __ ...;..4.::..1:...2 -------

v LL LOCA TJON· (Show sketcn of the toea !ton below) 

Nearest Town· 
Raleigh 

,., __________________ _ 
·: .: -: :::..,-,,.,-,..;- ::·.: ?-" Su::>c•v•s•C'" c~'C :..c: No: 

A~hland Che~jcal Corn~any 

Souch Blood~orth St. 

:tale igh 
.: ;f y o:- 7 cwn State 

' E D::;IL:..:::: 
2-7-86 US E Oi= WELL 

:rc Cooe 

Monitor 

:~T"' !~IGS COLL!:CTED ~Yes lJ No 

:S ·11;:._:._ >=:cF~ACE EXISTING WELL? l..J Yes :be No 

21. 7 5 ;; 7 Q above TOP OF CASING . 
t . 3 u:; Oetow 

;•.• TOP OF c;.SING IS----- FT. ABOVE LAND SURFACE. 

. TIC WATcP. L!:VcL 

Quad. No.------- Serial No. ---
Lat. LOOQ.. ---- Pc_ 

Minor Basm -------------

Basin Code --------------
Header Ent. _______ GW-1 Ent. __ 

STATE WELL CONSTRUCTJON 
PERMIT NUMBER: 91-0745-w'M-0230 

County: 
wake 

Deeth DRILLING LOG 

From To Forma lion Descr.!JlliOn 
0.0 35.0 Red to Tan Era~ ~l~ghcly 

Clayey SILT vich Sandy Sean 

Y·-'-.D Cc;omi: ------ METHOD OF TEST 

.v . . rt:R ZONES (oeotnl: 

-' 

-

ORIN A TJON· 

=~cr l . 5 

=ro~ 

0.0 

'F rcr.. 

From 18. ~ 
Fr.Jm 

Fror.1 

. V'=L ;:JACK 

From 14 .5 

~ rom 

~KS 

Amount 

Wa!! Thickness 
or Wergnt/Ft . .'.1a terral 

: c !8.5 _, 2.0" .154 s. s. 

---=· -----

. - ---=' ------

: 'eotr: 

12. c =' 
.a __ _ = 

Jeotn 

To 28.5 Fl. 

To · Ft. 

To >'I. 

Jectn 

To 21.0 i=t. 

To :: I 

Mate~ • a• 

:.fl Fo:-t:lanci 
Metnoc 

Pour ------

O•ameter Slot Srze :.lateflal 

2.0" rn. • 015in. s. s . 
in. in. 

in . in. 

Size Matenal 

Sand guartz Sand 

II aooroonal ~cace rs needed use back 01 form. 

LOC.; TION S!<".ETCH 

(Show orrectron ana Ors:ance from at tea~t two State Roaos . 
or other me;::> re•e•ence :::>ornts) 

I DO H!:i'iESY CERTIF Y THAT THIS WE!..L '.V A S CONSTRUCTED IN ACCORDANCE WIT~ t 5 NCAC 2C. WELL CONST!1UCTION 
ST ANDAROS. AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OWNER. 

SIGNATU1E OF CONTRACTOR OR AGeNT DA lE 
- ... ·- .. . - - -' . - ""' - -- -. --



MW-5 
Well Number: -----------------------

Drilling Method: _____ A_u_g_e_r ____________ __ 

Date Started: ______ 2_-_7_-_8_6 __________ __ Drilling Fluids: ________________________ _ 

I 2-1-a6 Date Finished: ____________________ __ Static Water Level: 21.75' Date: 2-20-86 

J --
1 

j 

I 
j 
! 
1 
I 

~ologist/Engineer: __ WP __ s ____________ __ Observed by: 

Rema. r lc..B : 

ALL DEPTHS REFERENCED FROM GROUND SURFACE 

Lac k.able Cap 

Protective Casing 

0.0 

:11 ?ort:laoc:i Graue:---~ .... -------- ~·.:.:· 
(Type) -:.:_:: ... . . . .. . 

2" C::r.;,;pl ess St. Casing----.....,,._ 

(Size & Type) 

2" St:ainless St. Screen -------4...,..~ 
(Size C. Type) 

O.D. of Borehole: 6.25" 
O.D. of Casing: ----~2~.~3~7~5~d~--
Length of Screen: lO.o 1 

Screen Opening Siz_e_=-----.~n~r~~~~~-------r 
Pipe Stickup Distance: 1.5' 

.· . ..... . . 
:::: 
::· .. · 

Eleva c:ion of 
Ground Surface: _________ __ 
(If Kno ... -n) 

c:o Top of Bentonite· 12 . 0 ' 
--~;..;....-

! 4 . 'i' c:o Top of Gravel.·--~-~~-------

::o Top of ·.Jc reen: 18 .5' ·------

28.5' to Bottom of Screen: ;._ _____ _ 

SOIL C. HATERIAL ENGINEERS, INC. PROJECT: SCALE: ~ot To Scale 

JOB No. :OSS- 85-163-A 

FIGURE NO.: 

CARY, NORTH ~~OLINA 

SCH~ATIC OF MONITOR WELL 

Ashland Chemical 



~·4 OF ENV1AONoEHTAL. WA.."II.QE).S(T - ~II.TER ~ 

P .O. aox 27e.a7- RAL.SQioUC..C. 211111. ?tOE <anJ 1:rJ~ 

-WELL CONSTRUCTION RECORD KW-6 

) LUNG CONTRACTOR Soil & Material Drilling Co. 

)F .LER REGISTRATION NUMBER __ __;_4.;::.,;12~------

= 
. -LL LOCATION: (Show sketcn ol me locatton oalowl 

r arest Town· 
Raleigh 

'·--------------------
cZ :: .::--;.;.-:,·. 0' So.;Ootvrs•or ~-:c Lo~ No.: 

~snlanci Chemical Company 

South Blood~orch St . 
. ~:"-:'?:or R.:~i~ : .. c. 

Raleigh 
:.ty or :-own 

-= : .=.!:...:.. ::::, 2-6-86 

NC 

State 

~' S!: OF WELL 

Zr:J Coce 

~onitor 

!. TIC w:.rc:;:; L!:VEL ?1 11 =i 0 aoove TOP OF CASING. 
J .. 5: Ce1ow 

""Or' 0~ C..;SiNG IS_..:~:...:·:...;)::._ __ .. ABOVE LAND SURFACE. 

'~!J (gom i: ------- METHOD OF TEST 

'/ rc:;:; ZO~~ES (Ceotn): 

~- · _QFiiNJ. liON· Tyoe 

.SiNG. 

.:J eo tn 
1 -
-.) -0 ------ I 18.5 = 

= " :~ ·-----· 
--- ---

) .C) ·C 12.0 = 

: ·cc.. ------ ~c ---

Oeorn 

.:=rom 18. 5 To 28.5 ;::. 

?= rJm To . =I . 

;:ro,., To ;:,_ 

~ v:=~ =~ cr. 

\J eorn 

=rom 15 .0 To 28.5 =I 

.=rom To -. 
. lARKS. 

Amount 

Jrameter 

2.0" 

Wall Thicknes s 
o r Wergnt!FI \Aarerrat 

. 154 s. s. 

.'.1arenat .'.\etnOG 

!!l Pon:land 

J1ameter Stat Srze ~.\a terral 

2.0" rn. .015 rn . s. s. 
rn. rn. 

rn. rn. 

Size Ma ten at 

Sand Ouart:z Sand 

OYa~ No. __________ __ Serial No. 

Lat. ------------ Lone. --------- Pc . 

Minor Baatn --------------

Ba:sin Code --------------
Header Ent. ________ GW-1 Ent._ 

STATE WELL CONSTRUCTION 
PERMIT NUMBER: 91-0745-w"M-023 

County: Wake 

Jeotn 

:=ro:i. 7o 

0.0 .66' 

.66 JS.O 

DRILLING LOG 

F:lr"latron Oescrrorron 
Orange Micaceous Clayev F 

Medium SAND 
Tan-Brown-Orange Micaceou: 

Clayey SILT ~ith Sanci LayE 

II addtHonal soaca ts neaaea us~ OacK ol form. 

LOCATION SKETCH 

:Show arrectron ana dtstance lrom at leas t two Slate Roacs. 
:~ ::ner 1'7lJC reterence oorntsl 

: :; o H:;::;:::3':' C=:.=ri iF Y THAi THrS WSLL 'NAS CONSTRUCTED IN ACCORDANCE WITH 15 NC A C 2C. WELL. CONSTRUCTION 
Sl ANDARDS. AND THA T A COPY OF THIS REC ORD HAS BEE:N PROVIDED TO THf WELL OWNER. 

SIGNA TVRE OF CONTRACTOR OR AGENT DATE 

--------- ---------- ----------- ------ ---



~ 
I 

I 

• 

well Humber: ----~~~·--6~-------------
Date Scarted: _____ 2_-_6_-_8_6 ____________ _ 

Drilling Method: __ _.A~u•z•e~r._ ____________ __ 

Drilliog Fluids:----~~--------------

I 2-6-86 Date Finished: ____________________ __ 5 1 u 21.4 
tat c •ater Level:------------ Date: 2-20-86 

• 

-------
~ologist/Engineer: ____ WP._S_/_R_s_M ______ __ Observed by: 

R.emar~s: 

ALL DEPTiiS REFERENCED FROM GROUND SURFACE 

O.D. of Borehole: 6.25" 
O.D. of Casing: ----~2~.~3~7~5~---Lockable Cap - -...----... 

Length of Screen: lO.O 
Screen Opening Siz_e_:-----.-u~1-)-.~--

Protective Casing 
---r 

Pipe Stickup Distance: 1. 5' 

0.0 

:j 1 Port: land Grout 

(Type) 

. . .. 
\··· 
. :.-·;: 

.. . . 
.... 
·:=~~~ ..... ... .... . .... 

------·.""·.-:·: {{{;_=. 

::}. ~···· .·:.· ::.·.· 
2" Stain less St. Casing----~;,.,·,..··..,._ ··~~·· 

Ground Surface : ---------------
(If Knovn) 

(Size & Type) !~~~; 
·::-·: ---.Depth to Top of Bent:onite · ! 1 . n' _.......,........, __ 

Bentonite 

2" Stainless St. Screen----+.;.._.. 
(Size & Type ) 

SOIL C. ~..ATERIAL ENGINEERS, INC . 

CARY, NORTH 0-~0LINA 

SCHEK~TIC OF MONITOR ~L 

P'ROJECT: 

Ashland Chemical 

l 5 . 0 I 

to Top of Gravel.·----------

T . 1. 8 • ~I :::o op o: ·.:> c:: een ._· ___ ;;.._;;..- __ _ 

28 .5' to Bottom o f Screen : 
~----

35. 0 ' Depth: _______________ _ 

SCALE: Not To Scale 

JOB N0.:055-85-163-A 

FIGURE NO.: 



~ oP £HV1AONoEN'fl.t ~c;EJ.EKT ~ ~ATER SECT'lCN 

P .O. SOX 27887- FW..SQH.X.C. 27811, F'HONE (818) 73:'-~a.:l ~a. No. Senal No. 

Lat.-------- Lon;. Pc _ 

WELL CONSTRUCTION RECORD MW-7 
Minor Ba:stn -------------

Ba:sin Code --------------

Soil & Macerial Drilling Co. 
F .LING CONTRACTOR..:....:..------------

412 
;:; LER REGISTRATION NUMBER----------

v .£LL LOCATION: (Snow sketcn ot me 1ocat1on below) 

" ~rest Town: 
Raleigh 

---------------------------------------
As~land Chemical Comoanv 

Souch Blood~orch St. 
:=::~s ------------~--~~~--~---------.st!e~: =~ .=:cute No .:: 

R2.leigh ~c 

City or iown State 

2-8-86 :.;S:; 0 = WELL ~M:.::o:.;:n~i~C::.:o:::.!.r-___ _ 
35.0' 

·~:.. J:O=>IH ------ - ,...,. 
:~ ·:JELc.. Fi::PLACE EXISii/.;G ·,·;::!..!.. ~ ~ Yes t::': No 

i"i 0 above TOP OF CASING. "'-· l. -'· ' 7i·: WA TCM LEVEL _..::........,_::::.___ 

66 G( betov: 
~OP OF CASING IS--·--- FT .~ LAND SURFACE. 

BeloW' 
'I .0 ( gomJ: -------- METHOD OF TE Si ----------

v i:;i=l ZONES (aeotnl: 

c;;:;tNA liON: i.yoe Amount 

- :OING 
wall Thickness 

;jeorn :J;cmeier cr We1gnt/FL ~.1a.tertal 

=rom ~~ -
' 0 1 q ' = : 7 0" 1 "!. s c;. 

; .. ':~ : 

= "0'-' ,::; 

.'.later.al 

-· :::.-:- _o_._o __ Tc 12.0 = ,; 1 ?oreland Pour 

- •;:;:-:-: ----- c __ _ = 

=.:: .'". 

Oeorn : .amerer 51or S•ze ~.1arer1a 1 

=rom 18. 5 To 28.5 =: 2 .0" 1n. .015 1n. s. s. 
:= r .Jm To = t. 1n. in. 

. =rom To :=t . 1n. 1n. 

v-• t:_ PACK 

Deo rn Size ~.Ia ren a! 

=•om 15.0 To 28.5 .:L Sand Quarcz Sand 

.=rom ro =: 

RKS 

Header Ent .. _______ _ GW-1 Errt. __ 

STATE WELL CONSTRUGnON 
PERMIT NUMBER; 91-0745-w"M-023 

County: Wake 

Oeom 

From To 
0.0 29.0 

29.0 35.0 

DRILLING LOG 

Formarron D~:;~nctron 
Orange co BroW'n tlicaceous F 

Coarse Sandv SILT to Slight 
Clavev Sandy SILT 
r,..,-ni ce co Pink Very Coarse S. 

ro GRAVEL 

It aCCitlonat soace rs need&d use oack or form. 

LOCATION SKETCH 

(Show arrecuon ana <Jrstance trom at le ast two Sta re ~o acs . 
or orner ma:J r elerence JO in ts~ 

I CO H EFiEBY CERTIFY IHA r I HIS WEL!.. 'NAS C8NSTRUCTEO IN ACCOROANC :.; WITH 15 ~JC,>.C 2C . WE LL CONSTriUCiiON 
ST ANOAROS. AND THAT A COPY OF iHiS RECORD HAS BEEN PROVIDED TO THE WELl. OWNER. 

SIGNATURE OF CONTRACTOR OR AGENT DATE 
- -- _ , ~ - ··-· -- --· -· ··-- -- -- --· 



- - · ---·-~ """""~~ t ~7~......r--c.. ..... , FOR OFFJCE USE ONLy 
ONl$ION OF ~AL. ....._...GEJENT - QACI..JCWI .. ~ 3EC'T1CH 

P .O. BOX 21581- RAL.aOH.H.C. 211!1 1, PtiC:M: (8111) 1a.:l~ 

WELL CONSTRUCTION RECORD 

Soil & Material Drilling Co. 

MW-7D 

Quad. No.------- Serial No. 

Lat. L~ ----- Pc_ 

Mincx Basjn -------------

Basin Code --------------
Header Ent. _______ GW-1 Ent. __ 

, ~ 1 lNG CONTRACTOR 
STATE WELL CONSTRUGnON 

rl~I=.E=R==R==E=G=lS=T=R=A=T=lO==N=N=U=M=B=E=R==_=_=_=_=~4~12~=================P=E=R=M=IT==N=U=M=S=E=R=:=========9=1=-Q==7=4=5=--WM==.-Q==2==JC 
L LOCATION· [Show sketch ot the location below) 

R.aleigh 

•..,, a . Communrtv. or Suodivrsron and Lor No.) 
[ Ashland Chemical Company 
f"VNER --------~-----------------

Souch Bloodworth St. 
--~:::35·------~--~~~~~~~~~--------

?.a leigh 
Criy or Town 

2-!2-86 

. - - __ -:....• 6~. 0::.......,_ 

(Streer or Route No.) 
NC 

Stare 

USE OF WEL!. 

Zio Code 

Monitor 

·1c ._.,.,:.. :-:::= L ::: '.':::L . ---::--- FT 0 aoove TOP OF CASING . 
. 5 aa below 

TOP OF CASING IS----- FT . . '<S<Y 11E LAND SURFACE. 

------ .<AETHOD &W~T -------

-.~~e Amount 

wall Thic~nes s 

_1;' .... '' ' 
2 ramerar or Weogr.tJF: . ~.~a ter ral 

=rc~ 
- a 8 -· 2 .0 154 s.s - : ) J 

=r:;Jr. ,: = 

=r=:.-: 

. 
·.:~:er r ~ / \!2;r:c~ - . . 

., 56 . .J :i I ?orclanci :~e=tie '-' 

- '.: .- = 

-.... c::::--: : .c;merer Slot S·ze \ fatena l 

.= rom 59 .8 c 69. 8 ": 2.0 in. . 015 tn. s. s. 
F r.Jm ___ _ o ___ F I. ----- rn. ___ rn. 

=rom ___ _ ____ Fl . _ ___ ,n. ___ n 

. ::, _ - . ,-. .. - - -' .-. 

Srze .\laienal 

From _5_6_. _5_ . 76.0 _, 
- - - ----Sand Quarcz Sand 

~ ' om ___ _ .:::: ___ =· -------

County: \.lake 

De om 
- ·--

From To 
35.0 6 9. 0 

69 .o 76.0 

DRILLING LOG 

Forma11on Descr,r~Don 
Tan Bro~ Clavev ~~caceous 
to Coarse Sandv Silt to Fin 
Sandv Micaceous SILT 
Soft Weathered Rock 

II aodll• ona l s:>ace rs neeoed use oack o t term. 

LOC.A TION SKETCH 

~ Show Otrec!lon ano drstance !rom at leasr two Slate Roaos . 
c r otner mao rei erence oomrs l 

- MK S :-{Ps:::ed )iP l l •..ri r "' !fd-7 <=ampleri 0.0-10.0 Mb' 7D 35 0-7h 0 

1 00 HEF.:::=Y C~F! TIFY THAT THIS WELL WAS CONSTRUCTED IN A CCORDANCE WITH 1S NCA.C ZC. w::LL CONSTRUCTION 
ST ANOAADS. AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO T'r-E WEU OWNER. 

SIGNA TURE OF CONTRACTOR OR AGENT !J A TE 

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



·.;ell Nw::.b~r: !frl-ZD 
Drilling Xethod: ____ ~_u_6_~_~_,_~_~_~_·_·~--v_~_c ____ ___ 

·~e sc~rted: ____ 2_-_1_2_-_8_6 ____________ __ Drilling fluids=----~~~a~t~e~r ______________ __ 

ate , f1n1sh~d: ____ 2_-_1_4_-_8_6 ____________ __ Sc:.atic Water Level: 24.07' Date: 2-20-86 

log is r: I Eng in ee r : __ __,;R,;,;;S;.;.M;_,. ___ _ Observed by: 

Re~d:.s: 

ALL DEPTIIS REF"E"RENCED FROH GROUN'"D SURFACE 

0.0 

;; l :?crt:la.nd Grout 

(Type) 

2.0" 5::ainless 
(Size & Type) 

Bentonite 

2. 0" 5 tainless S t Screen-------+-~
(Size & Type) 

SOIL & I"'..AT£.'1\.Lli etGINEE..'I\.5, INC. P':\OJECT: 

O.D. of Borehole: 6.25" 
O.D. of Casing: ---~L. -.... .,~, .. )"11--

Length of Screen: 10.0 1 

Scree~ Opening Siz_e_:--~~.0~1~5~--

Elevation of 
Ground Surface:---------------
(If K..,ovn) 

. 5' 
S tick-Do\orrl Distance=----------

c:o Top of Bentonite· c;;:; nl 

to Top of Gravel· 
56.5 I 

to Top at 'Screen· 
59 • 8 I 

to Eottom of Screen: 69.8' -------

SCALE: Not To Scale 

CARY, NORTH CAROLINA Ashland Chemical JOB NO.: 055-85-163-A 

FIGURE NO.: 

'·· 



-------
·~~ ~ EJoMI'ICH.EHTAL L£AH EHT- GRCl.H)WA~ SECl1CH 

P.O. BOX 27837- AAL.BGH..H.C.. ~1011. PHCfE (IU8) 7~03 

·WELL CONSTRUCTION RECORD 8s 

- !WNG CONTRACTOR __ s_&_ME __ D_r_i_l_l_i_n_g_C_o_. ----

)RI _ER REGISTRATION NUMBER _ 4_1_2 _______ _ 

-· .L LOCATION: (Show sketctl of me location below) 

Nr rest Town: _Ra_l_e_~_·g~h------------------------

.d. Communrry, or Subdivision and Lot No.l 

Ashland Chemical Company 0~ .. JER -~____:;__ __________ ...:___:;__ ___ '----------

' OREs s _:.1_4...::i...::5--.:;S:-.·;__B~l_o~o_d_w,o""r;....c_h __ s_c-=.-,..--,,.,--.,.---------~ 
(Street or Route No.) 

R.a leigh, NC 
City or Town 

C -= DRILLED 
10-15-87 

State 

USE OF WELL 

Zio Code 
Monitor 

TC :..L DEPTH l 7 f C. CUTTINGS COLLECTED 0 Yes {]1 No 

C: ES WELL REPLACE EXISTING WELL? 0 Yes f9 No 

Si rrc WATER LEVEL: FT. 0 above TOP OF CASING. 
0 below 

i'QP OF CASING IS __ 0.::_ __ FT. ABOVE LAND SURFACE. 

y~..:_ · 'J (gomi: _N_/_A ____ METHOD OF TEST --------

N .A : R ZONES (a eo ttl): __:N;_/;..:A~---------------

Tyoe N/A 

:: '.:>lNG: 

Deorn 

Amount N/A 

Diameter 
Wail Thickness 
or Weiqht/Ft. Material 

FOfl OFFICE USE ONLy 

Quad. No.------- S«ial No. 
Lat. Looo. ____ Pc_ 

Minor Basin ------------

Basin Code -------------
Header Ent. _______ GW-1 Ent. __ 

STATE WELL CONSTHUGnON 
PERMIT NUMBER: 9 1-0 7 4 5 -w"R -0 2 4 9 

Co~.o"lty: 

Deoth 

From To 
0.0 7.0 

7.0 10.0 

10.0 27.0 

DRILLING LOG 

Formation Oescnotion 
Reddish Brown Micaceous 
Sandy SILT (MI.) 

Reddish Brown co Yellowisn 

White ~~caceous Silty Sfu~D 

With Gravel (SH) 
Tan co Reddish Brown co 

Gray Coarse Sandy Clayey 

SILT wich Gravel (GH) 

If additional soace is needed use back of lorm. 

0.308" Sch 40 PVC 17 2" ----To--- Ft. ___ _ From 0 
LOCATION SKETCH 

::;::: 

-· ~ 

<=1 

.. 

From 

From 

. ,j 1: 

From 

From 

:~N 

____ io ---·"'' ·----

----70 Fl.----

Oeotn 

0 
Material 

10 
13 Fe Portland 

---- ----
----To Ft.-------

Method 
Pour 

(Show direction and distance from ar leasr two Sta te Roads. 
or otner mao relerence oornrs l 

Deotn Oiamerer Slot Size Material 

From 17 To 2 7 Ft. 
2" in. 

0.010 
in. 

Stainless Stee l 
----

f' r.:Jm To Ft. in. in. 

From Ia Ft. in. n 
· 1E L PACK: 

Deoth Size Material 

From 15 To 27 F t. Fi ne Quartz Fe l ds par 

·om To Ft. 

r'IKS : 

I 00 HERESY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN A CCOROA 
ST AI'.'OAROS. ANO THAT A COPY OF THtS RE 

ITH 15 NCAC 2C. WELL CON~TRUCTION 
0 NER. 

10/20/87 



• ._........, .__ •:,___..;;:,.:;;..._____ --------- U 1.. I I I I I' 6 C~l,;.UI;. ~ 

e ;:; tar ced : __ l_O_I_l_5_1_8_7 ___________ ....,.,Dri..l.ling Fluids :_C_l_e_a_n_w_· a_c_e_::-__________ i 
10/15/87 S 1 " Le 1 D t r ;te Finis bed:,________________ t.at c .. ater ve =----oi---' a e : _____ _ 

.legist/ Engineer :_...:T:...o:...m;::.....:P:...r:...o:..c~t:..o;:.r ______ Obse~ed By: ·------------------

arks=-----------------------------------------------

\ ECT 

:; .and Chemical 
1 ~igh, N'C 

O.D. of Borehole: 6 .25" 

ALL DEPTHS REFEr( 'ICED FR~ GROUNO SURF<I.O:: 
2.375" 

PROTECTIVE: CASING 

ELEVATION Of 

GROUND SURI"ACE 

Portland 
(TYPE) 

2" Sch 40 PVC 
(SIZE C. TYP8 

2"SS 
(SU:E e. TYPe:J 

O.D. of Casing: 

Length of Screen: 10' 

Screen Opening Siz.e: 0.010 

PIPE STICKUP OlSTANCE _0_._0 __ 

13 I ....--- OEPTH TO TOP Of BENTONITE ---'----

OEPTH . TO 60TT014 OF SCREEN 2 7 1 

TOTAL DEPTH 2] 1 

SOIL8 MATERIAL ENGINEERS. INC. SCALE: N.T.s. 

RALEIGH, NORTH CAROLINA JOB NO: 055-8 5-163A 

FlG. No: 



ML~) -a?JR.. 

NON RESIDENTIAL WELL CONSTRUCTION RECORD 

North Carolina Department ofEnviro1m1ent and Natural Resources- Division of Water Quality 

WELL CONTRACTOR CERTIFICATION# ds-q 3 
1. WELL C,ONTRACTOR: , 

R~c..k'-\ L L e_ra 1 v-~ 
Well Contractor\lndividual) Name 

SBfMct...O 
Well Contractor Company Name 

STREET ADDRESS 9 0?:?! 
F + ty,'f II s. c_ 

City or Town State 

(<ltx:J )- @(\Cf- 03£:3 
Zip Code 

Area code- Phone number 
2. WELL INFORMATION: 

SITE WELL ID #(it applicable). _____________ _ 

STATE WELL PERMIT#(itapplicable). ____ -,--_____ _ 

DWQ or OTHER PERMIT #(if applic;;sl'Bl....,_ ________ _ 

WELL USE (Check Applicable Box) Monitorin}!l] Municipal/Public 0 

Industrial/Commercial 0 Agricultural 0 Recovery 0 Injection 0 

lrrigationo Other 0 (list use)-----------

DATE DRILLED ~ ,_ Lf - (} 'f? 
TIME COMPLETED ;}., ', C C AM 0 PM~ 

3. WELL LQCATIOI)I: \, . 
CITY: ±(o-.~h COUNTY \0Q \'-~ 

\o,,q~ ~~~c~~ S\ 
(Street Name, Numbers, Community, Subdivision, Lot No., Parcel, Zip Code) 
TOPOGRA~/ LAND SETTING: 
0 Slope oValley ""'b.flat 0 Ridge 0 Other ______ _ 

(check appropriate box) 

LATITUDE _3_ --

LONGITUDE __ 

May be in degrees, 
minutes, seconds or 
in a decimal f01mat 

Latitude/longitude source: o GPS 0 Topographic map 
(location of well must be shown on a USGS topo map and 

attached to this form 1f not using GPS) 

4. FACILITY- is the name of the business where the well is located. 

FACILITY ID #(if applicable) _ 

NAME OF FACILITY f\sh\o.nO.. <tS(;; xnl<:.>::ll.\ 
STRflET ADDRESS\'\\(\ ,$ (\\diA.Ir,';rfb Sir 
.R()\.1 ~~c~ N-~ . d..~~~ 

City or T f1 State • Zip Code 

CONTACTPERSON CR.k.l ~<Lk~t· 
M~[;ING AtRf¥ goo?v C:,r·p'-1~('(:\~ ~.Q_nt.vr s~ ;J¥1.. 

t:.hcitr .e_ .(:.., a8'aav /c:o 
- ,.,.,,~i7 or Town State Zip Code 

~l- s,-i..f :S - 3'1 I L 
Area code - Phone number 

5. WELL DETAILS:<"\ r-'J 
a. TOTAL DEPTH: ~ -f_ ~ 

b. DOES WELL REPLACE EXISTING WELL? YE~ NOD 

c. WATER LEVEL Below Top of Casing: ~ L\ FT. 
(Use"+" if Above Top of Casing) 

d. TOP OF CASING IS Q FT. Above Land Surface* 
*Top of casing terminated at/or below land surface may require 

a variance in accordance with 15A NCAC 2C .0118. 

e. YIELD (gpm): METHOD OF TEST _____ _ 

f. DISINFECTION: Type Amount-----

g. WATER ZONES (depth): 

From ___ To___ From ___ To __ _ 

From ___ To___ From ___ To __ _ 

From ___ To___ From ___ To __ _ 

6. CASING: Thickness/ 
Depth Diameter Weight ~!erial 

From _0_To_l'7_ Ft. ~~ '' 5~40 vc. 
From ___ To Ft. ------
From --- To ___ Ft. --- ----

7. GROUT: Depth Material Method 

From_Q_ roB_ FtPcA.tlavtd Pour.e.cl 
From ___ To ___ Ft.. _____ _ 
From ___ To ___ Ft.. _____ _ 

8. SCREEN: Depth Diameter Slot Size Material 

From__j_]_ To~ Ft.~in . .._c_tOin. ~~~(_, 
From To ___ Ft. --in. -- in. ---
From To ___ Ft. --in. -- in. ---

9. SAND/GRAVEL PACK: 
Depth :Jize Material 

From t s~ ro..2n_Ft. 2. SFlNQ 
From To Ft. ---
From To ___ Ft. 

10. DRILLING LOG 
From To Formation Description 
O"· :A,'] 

11. REMARKS: 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 
15A NCAC 2C, WELL CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS 

~ D r\S BEEN PR0ji_9ED T9-JHE WELL ~WNER <" . - " 

1--K?~ rfV?f'~~ ~ -~ a~ 
SIGNATURE{jF ~~RTIFIED WELL CONTRACTOR 

kJC.-h~ L LQ~~lV~ 
DATE 

Submit the original to the Division of Water Quality within 30 days. Attn: Information Mgt., 
1617 Mail Service Center- Raleigh, NC 27699-1617 Phone No. (919) 733-7015 ext 568. 

Form GW-1b 
Rev. 7/05 



,. 
'. 

- WELL CONSTRUCTION RECORD 8d 

FCA OFr:.Cc USE ONLy 

Quad. No. ------- Serial No. 

LaL _______ Lone.----- p~ 

Minor 8a3in ------------

Basin ~d& -------------
Header Ent. ______ _ 

GW-1 Ent._ 

1 ULLING CONTRACTOR __ s_&_ME __ D.::r.::i.::l.::.l.::i.:...n~g_C_o_. -----

u: LLER REG!STRA TION NUMBER __ 4_1_2 _______ _ 
STATE WELL CONSTRUCTION 
PERMIT NUMBER: 91-0745-WR-0249 

I 

-
·:~ 

'I'El.L LOCATION: (Show 'sketcn of the location below) 

Jares! Town: -~Ra~l~e~L~·g~h------------------------ County: 

Deotn 
· ~oad, Communiry, or Subdivision and Lol No.) 

NNLA __ A_s_h_l_a_n_a_·_c_h_e_m_i_c_a_l ______________ _ 
From To 
0.0 7.0 

1415 S. Blooci~orth St. 
~DRESS ____________ ~~----~~----~-------------

(*~eet or Route No.J Raleigh 7.0 10.0 

Cily or Town State Zio Code 

ATE DRILLED 10-19-87 USE OF WELL Honi cor 

•TAL DEPTH 59 fc · CUTTINGS COLLECTED 0 Yes [2 No 10.0 31.0 

~1ES WELL REPLACE EXISTING WELL? 0 Yes g) No 

FT. 0 above TOP OF CASING, 
0 0 below 

TOP OF CASING IS----- FT. ABOVE LAND SURFACE. 

A TIC WATER LEVEL:-----

31.0 37.0 

ELD (go1'71): N I A METHOD OF TEST Moni cor 

. TER ZONES (deotnl: _,N.:..'~..;t-c.:.·----------------- 3 7.0. 59.0 

LORINA TION: Tyoe N/r. Amount N/A 

DRILLING LOG 

. Forr.::1tion Qescriotion 
ReddLsh Brown MLcaceous 

Sanciv SILT (ML) 
Reddish Brown to Yello~is 

\.Jhite Micaceous Siltv SA.N 
with Gravel (SM) 

Tan co Reddish Brown to 
Gray Coarse Sandy Clayey 

SILT ~ith Gravel (GX) 

Dark Grav Green to wnite 

Verv Micaceous Siltv 
Medoum Coarse SAND (SH) 

Dark Orange to Gray Green 

Verv Micaceous Medium 
San dv SILT (XL) 

ISING: 
Wall Thickness 
or Weighi/Ft. 

rr additional soace is needed use back of lcrm. 
Deotn 

From 0 To 9 

From '? 7o 69 

From 7o 

OUT: 

D€Dtr. 

Fro m 0 To 45 ----

Diameter 

2" Ft. ___ _ 

2" Cr. ___ _ 

;::~, ___ __ 

0.308" 

----

l;!ateriaf 

Fl . Portland 

Material 

Sch 40 PVC LOCATION SKETCH 

Stainless 
Steel 

Metnod 

Pamoed 

(Show d irection and d iStance from at lea s: two Stat e Aoacs . 
or o mer mao reference po1n1s) 

From ----- To ____ Fl.-------

REEN: 

Deotn Diame ter Slot Size Material 

From 49 To 59 Fl. 2 in. 0 .OlOin. Stainless Steel 

Fr.:>m To Fr. ir1. in. 

From To Ft. if1. n. 
~VEL PACK: 

D eotn Size Material 

From 47 To 59 Ft. Fine Quartz Feldspar 

From To Ft. 

."'IRKS: 

I DO HEREBY CERTIFY THA T THIS WELL WA S CONSTRUCTED IN ACCO~~E WITH t c NCAC 

STANOAROS. A."lD THAT A COPY OF THIS RI:C~~PAZ ¥~R. 

SIGNA TUiE OF CONTRACTOR 00 AGENT 

2 C. 'liEU. CQNSTRUCT:QN 

10/20/87 

DATE 

·- --~---- ----



.. P.LL Nucr :· -: ur-~.Lng :-.ecn<A-. t 
d·_~l~O~/~l~9~/_8_7 ____________________ ~Dr-illing Fluids:. ____ N_o_n_e ______________________ ____ ::::,,. e S c.arc:e · -

b d . _l:..!O~Ll~~L§.7_ ______ __:. _____________ S'" .. t"c ''at.er Level: _______ Date: _______ _ 
J -e F.in:is e _ :_ -- ...._ .. 

I 

I Tom Proctor Jlogist Engineer: _________________________ ___ 
Observed By:----------------------------------

~ arks=--------------------------------------------------------------------------------------

O.D. of Borehole: 8.5 
ALL DEPTHS REF'EREHCEO FR()4,1 CROONO SURFAC£ 2.375" 

PROTECT!~ CASING 

ELEV .. TION OF 

GROUND ~CE 

Portland 

O.D. of Casing: 

Lengch of Screen: 10' 

Screen Opening Size: 0.010" 

PtPE STICKUP DISTANCE _0_. 0 __ _ 

. ..-r-' ......... ----- 0 . 0. 

J~! 11 
~=~=~·~ ···: 

~~~, __ __,I...,.J.,..~_,_~~ 
JV t{ 4 5' 

(TYPE] 

2" ss 
(SIZE 6 TYPE] 

'..J--- DEPTH TO TOP OF BENTONITE -----

47' -~-- OEPTH TO TOP OF GRAVEL ------

2" ss 
(SIZE ti TYPE) 

otPT'H. TO BOTTO !.I Of' SOlEEH 59 1 

TOTAL O€PTH 59 ' 

" ,JECT SOIL B MATERIAL ENGINEE~S, INC. SCALE: N.T.s. 

-
land Chemical Co. 

leigh . N.C. 
RALEIGH, NORTH CAROLINA JOB No: oss -BS-l 63A 

Fl G. NO: 



NON RESIDENTIAL WELL CONSTRUCTION RECORD 

North Carolina Department of Environment and Nahlral Resources- Division of Water Quality 
·."'\ <:..,-Q·J.. 

WELL CONTRACTOR CERTIFICATION # _ __:c:x::::c_~ _ _,l--"'""'.;'--------

1. WELL CONTRACTOR: 

%;c_~'i L L<GVV1 ~;-e 
Well Contractbr (Individual) Name 

SA E 1)A et:.s::J 
Well Contractor Company Name 

STREET ADDRESS Cj'Qj? t( 

F +· M ,'II ,<:;. C 
City or Town State 

t;:Q~b £,~\ d Do<. I 

?hS 707 
Zip Code 

( <{0 0 )- '8' 'I q ~ () .5> ~ 3 
Area code- Phone number 

2. WELL INFORMATION: 

SITE WELL ID #(if applicable), ____________ _ 

STATE WELL PERMIT#(ifapplicable), __________ _ 

DWQ or OTHER PERMIT #(if appliCahl(Q ________ _ 

WELL USE (Check Applicable Box) Monitori~ Municipal/Public 0 

Industrial/Commercial 0 Agricultural o Recovery 0 Injection 0 

lrrigationo Other 0 (list use)--~--------

DATE DRILLED {j "~ Lf - CJ 8"' ''\_ 
TIME COMPLETED t-j '' 0 (~ AM 0 P~ 

(Street Name, Numbers, Community, Subdivision, Lot No., Parcel, Zip Code) 
TOPOGRAPHIC I LAND SETTING: 

OSiope OValley oFiat ORidge 0 Other ______ _ 
(check appropriate box) 

LATITUDE __]_ _ 

LONGITUDE 

May be in degrees, 
minutes, seconds or 
in a decimal fonnat 

Latitude/longitude source: o GPS o Topographic map 
(location of well must be shown on a USGS topo map and 
attached to tht$ form if not using GPS) 

4. FACILITY- is the name ofthe business where the well is located. 

5. WELL DETAILS: 

a. TOTAL DEPTH: s; Y-
b. DOES WELL REPLACE EXISTING WELL? YES~ 
c. WATER LEVEL Below Top of Casing: ,)_ Lf 

1 

FT. 
(Use"+" if Above Top of Casing) 

d. TOP OF CASING IS () FT. Above Land Surface* 
*Top of casing terminated aUor below land surface may require 

a variance in accordance with 15A NCAC 2C .0118. 

e. YIELD (gpm): METHOD OF TEST _____ _ 

f. DISINFECTION: Type Amount-----

g. WATER ZONES (depth): 

From ___ To___ From ___ To __ _ 

From ___ To___ From ___ To __ _ 

From ___ To___ From ___ To __ _ 

6. CASING: 
Depth . Diameter 

From_O __ To '-/~ Ft. d, '' 
From ___ To ___ Ft. __ _ 

From ___ To __ _Ft. __ _ 

Thickness/ 
Wei,ght I 
~0 

tvjqterial 
t'~ 

7. GROUT: Depth Material Method 

From_C_To l../0 Ft. fcJCt·lo.nc,\ -r~rnf'V' i-t.. 
From ___ To ___ Ft. ____ _ 

From ___ To ___ Ft. ____ _ 

8. SCREEN: Depth Diameter Slot Size Material 

From~ To S Y Ft~in <• i U in. P\/L 
From ___ To ___ Ft __ in. in. ___ _ 

From ___ To ___ Ft __ in. in. ___ _ 

9. SAND/GRAVEL PACK: 
Depth ~ze ~aterial 

From 4 L ToS I.\ Ft. · 2__ --'~~B:...:.t-J-=-=D=---
From To ___ Ft. ________ _ 

From To ___ Ft. ___ ------

10. DRILLING LOG 
From To 
C) -- s;-'-{ 

11. REMARKS: 

Fo. rmatijn· Qescription 'J . .J 3>o.i: ro i iZ. W 1 I "'-

Submit the original to the Division of Water Quality within 30 days. Attn: Information Mgt., 
1617 Mail Service Center- Raleigh, NC 27699-1617 Phone No. (919) 733-7015 ext 568. 

Fo1111 GW-1 b 
Rev. 7/05 



Nonh Carolina . Daoanment of Environment. Health. and Natural Resources 
Divis1on of Environmental Management - Grounawate• Sactiof"l FOR OFFlCE USE ONLy 

QUAD. NO. St:RIAL NO. P.O. Box 29535- Raleigh, N.C. 27626-0535 
Phone (919) 733-3221 lal ----- Long. RC 

MW-llD 
Minor B.asin -----------WE!...L CONSTRUCTION RECORD 

DRILLING CONTRACTOR: Graham & Currie 

Basin Code __________ _ 

Header Ent. GW-1 Er 

DRILLER REGISTRATION NUMBER: 537 
STATE WELL CONSTRUCTION 
PERMIT NUMBER: 

1. WELL LOCATION: (Show sketch of the location below) 

Nearest Town: Raleigh County: ----.:..:W-=ac.:..:k:..::e~--------

1501 South Bloodworth St. 
(Road, Community, or Subdivision and Lot No.) DEPTH DRILLING LC 

2. OWNER Ashland Chemical Inc. 
ADDRESS P.O. Box 2219 

From To Formaoon Oescri~ 
_o ______ 2 _____ Topsoil, orange 

(Street or Route No.) · 1 
----------- s~ t .. DrY. Columbus OH 43216 

-~C~i~ry~o~r~T~ow=n=--------~s~~~te-------~~Z~ip~Co~d-e--- 5 7 Orange silty f i 

- ------------ Dry. 3. DATE DRILLED 6/8/93 USE OF WELL Monitor 
4 . TOTALDEPTH 1'i.02 
5. CUTTINGS COLLECTED YES 0 NOQ 
6. DOES WELL REPLACE EXISTING WELL? YES 0 NO(U 

FT. 7. STATICWATERLEVELBelowTor::ofCasing: 19.61 

8. TOP OF CASING IS - · 45 
(Use"+" if Above Top of Casing) 
FT. Above Land Surface· 

10 12 Dark orange t o 
fine micaceou s 

__ 1_5 _________ 1_7 _____ Gray t o tan sil 

-----------sand. Dry. 

--:2:-0:------=2-=2;._____ L t . graY to p ~ n: 
25 27 Brown t o black 

• Casing Terminated aUor below land surlace is illegal unless a variance is issued------------- micaceous sand . 
in accordance with 15A NCAC 2C .011 a 

9. YIELD (gpm): METHOD OF TEST 30 32 Dark. s ilty mi c< 

10. WATER ZONES (depth): sand. \.Jet. 

35 3 7 Dark sil t y micac 

11. CHLORINATION: Type ------Amount __ ..c__ If additional so ace is nee1m9~~e bl'800~ to?'~ it 
12. CASING: ================ 

Depth Diameter 
From _ _,_. 7'--- To 50. 0 2 Ft. 2" . 

From---

From----
13. GROUT: 

To 

To 

Ft. 

Ft. 

Wall Thickness 
or Weight/Ft. Material 
Sch 40 PVC 

Depth Material Method 
From . 9 To 4 5. 5 Ft. J:ortlaiJd Pour 

From 45-5 To 47.5 Ft. Bentonite Pour 

14. SCREEN: 

Depth Diameter Slot Size Material 
Fr: m 50 • 0 2r o 55 . 0 2 F t _2_"_ in. O_,_QJQ_ in. ___.P'""'V"""C"-----
Fr::m _ __ To _ _ _ Ft. ___ _ in. _ ___ in . _ _ _ _ _ 

Frcm ___ To ___ Ft. ___ in. ___ in. ____ _ 

15. SA'-JD/GRAVEL PACK: 

Depth Size 
FrcT1 47. 5 To 55.02 Ft. Med. 

From To Ft. ___ _ 

Material 
Sand 

~6. REMARKS:Prepared sc r een i n addi tion to s andcac k. 

LOCATION SKETCH 

(Show direction and distance irom at least two State 

Roads, or other map reference points) 

See attached. 

I DO HEREBY CERTIFY THAT TH IS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C. WELL 
CONSTRUCTION STANDARDS; AND THAT A COPY OF THIS RECORD HAS BEeN PROVIDED TO THE WELL OWNER. 

3W-1 REV. 9131 Submit original to Division of Environmental Manageme"'t and copy to well owner 



RIKF TEST BORING REPORT BORING NO. :rw- llD 

PROJECT: Ashland Raleigh 
83969.320 JOB NO: 

CLIENT: Ashland Chem i cal Toe. 
L of CONTRACTOR: ~nh2m ~ Cur:r:ie PAGE NO: 3 

EQUIPMENT USED: CM:E zs LOCATION: R.ULROAD 

CASING SAMPLER CORE ELEVATION: GROUND WATER DEPTH TO: BARREL 
6 / 8 / 93 i!IOTTOiol I (\ I 

DATE START: 
I-IRS AFT£ A WATE.R BOTTO..' TYPE DATE co .... OF CASING OF HOLE ss DATE FIN ISH: 6/8/9 3 

SIZ.E ID 1 ) /'d y DRILLER: ~!orris on I HAiolloiE.R WT '-......../ l40lbi 1 _\ 
PREPARED BY: noll and 

HAiolloiE.R FAll. !/~ 30 v \ 
DEPTH CASHlG SAioiP\..E.R OVA SAioiP\..E 

IH BLOWS BLOWS R-<inQ DEPTH FIELD CLASSIFICATION AND REMARKS 
FEET PER PER (ppm) AANGE 

FOOT &INCHES 

3 IV U ·L Topso1l. Orange sandy Sl.lt. ury. 

1 
4 
4 

~s.o 
4 0 5-7 Orange silty fine sand. Dry. 
3 .. 

,·,: 3 
1 

f-10.0 
'4 0 10- Dark orange to brown silty fine micaceous sand . 

'4 12 Dry. 

I 
4 
4 

'I 
!I 

.-- 15.0 
1 0 15- Gray to tan silty fine sand. Dry . 
4 1 7 
5 
6 

! 

?.-- 20 .0 

BLOWS/FT. DENSITY BLOWSiFT. CONSISTENCY SAMPLE ID. COMPONENT% ! Gi'lOUND WATER ABBREV. 

0 • • VERY LOOSE 0 . 2 VERY SOFT s SPUT SPOON 1.10$ T1. y $0 • IOO"t. WD. W,_.LE DRILUHG 
s • 10 LOOSE l . • SOFT T rusE SOME :!.:J-4S"l. HE • NOr EHC OUI'(TERED I ,, • )() loiE04UJ.I DENSE 5 • 8 MED4Uiol snFF u UHDfSnJRBED PISrOH UTILE 15. 25':<. UR . NOr READ 

l l . so DENSE ~ • I S snFF G CRAB SAMPLE Fl:W S - 1~ 
5 1+ VERY DENSE H.JO VERY STIFF X OrHER mACE <5"<. BO RI NG NoHW- 11 D I J ,. HARD HR HO RECOVERY 



RUST TEST BORING REPORT BORING NO.illJ-ll 

PAGE 2 of 3 

CASIHC SAloiPI.E.R SAMPI.E lsAioiPI.E 

DEPTH at.OWS BLOWS NUioiBER DEPTH FIELD CLASSIFICATION AND REMARKS 
IH 

P€R pE.R AAHGE 

FEET FOOT tiHCHES 

7 0. l 20 Light gray to pink PWR. Wet. 
20.0 

11 22 
1? 

12 

i- 25.0 1.6 25- Brown to black micaceous sand. Wet. 
6 
11 27 
16 
25 

- JO .O Dark silty micaceous sand. Wet. 
7 3.6 30-
q 32 
ll 
l7 

!--35.0 silty sand. 
q 2.2 35- 35-36.5 Dark micaceous ~-ie t. 

1 R 37 36.5 - 37 White PWR. Wet. 

?') 

20 

-40.0 rg- 2.0 Silty weathered quartz gravel. Wet. 

30 
JZ 
33 

t--.t5.0 

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE 10. I CUMt'ONi::NT to GROUND WATER ABBREV. 

0 • • VE.RY LOOSE 0 • 2 VERY SOFT s SPUT SPOON UOSTLY 50-IOO"l<. WO • WHILE OR1LU~ 

s • 10 lOOSE J . • SOFT T TUBE SOME JO • .&S .... HE • HOT ENCOUHTCREO 

I 11 • 30 I.IEO!Ull OEHSE s. 8 I.IE.OIUI.I snFF u UHOISTURBED PISTOH unLE IS· 25.,._ UR • NOT RE.-40 

l J I . 5(1 DEI-ISC Q • IS snFF G CRAB SAUPL.E FEW s-un. 

S1. VERY DENSE 16·30 VERY STIFF X O~ER I nRACE .s..-. 

: Jl. KARO HR NO RECOVERY 
BORING NO. :1'w-ll D 



ROO TEST BORING REPORT 
BORING NO. MW- 1 

PAGE 3 of 3 

CASING SA~PI..ER SAYP\.E jsAioiP\.E 

DEPTH 
~ows BLOWS HUI.IBER DEPTH FIELD CLASSIFICATION AND REMARKS 

IH 
PER PER RAHCE 

Af.ET 
FOOT 'INCHES 

40 1.2 45.0 Hard crystal l ine PWR. Wet. 

"45. 0 60 46.5 
)100 

f-
50.0 

- Auger refusal 55.02 feet. Termina t ed bo r ing . 

55.0 

1--

i--

1--

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENC Y S AMPLE ID. CL.. n r '-' lENT 0
/ . GROUND WATER ABBREV. 

0·4 VERY LOOSE 0 - 2 VERY SOFT s S PU T S POO+l loiOSTLY ~- IOO""Jo:. WO • WHILE ORILUHG 

s . 10 LOOSE J . 4 SOFT T TU BE 50UE JO.J.5 .... NE • NOT ~OU~RED 

11 · 30 I.IEOIUU DEliSE s- a I.IEDtUU s nFF u UHDIST1JRBED PI STOH urn ..E IS· 25"f. UR - NOT RE.J.D 

ll - ~ OEHSE g - IS s nFF G GRAB SAI.IPI..E FEW 5- 10"<. 

S!o VERY OE~E 1 6 · JO VERY STIFf' X ornER m ACE .s~ l BORING NO. MW- 1 1 D 
31. HARD HR He RECOVERY 



NON RESIDENTIAL WELL CONSTRUCTION RECORD 

North Carolina Department of Environment and Natural Resources- Division of Water Quality 

WELL CONTRACTOR CERTIFICATION # ---"'~'-'---'s-=----'\-'-, ....::~=-----
1. WELL CONTRACTOR: 

·k,~h '1 L L~ Yv"\, ~-~-
Well Contractor (lhdividual) Name 

SA E: D B c:.._t_c) 
Well Contractor Company Name 

STREET ADDRESS 9 CJ£' ($'" 

r=-t· ~'dl s.c_ 
t\)o~ l\--.~ ~\d tit~ 

d.'\](}/ 
City or Town State 

! }'oc l- ?LJ'1 ... o 3 S3 
Zip Code 

Area code- Phone number 
2. WELL INFORMATION: 

SITE WELL ID #(if applicable)1 _____________ _ 

STATE WELL PERMIT#(if applicable) __________ _ 

DWQ or OTHER PERMIT #(if applie 

Municipal/Public 0 

Industrial/Commercial 0 Agricultural 0 Recovery o Injection 0 

lrrigationo Other 0 (list use)-----------

DATE DRILLED ~ ,~ .(5- -- () <?; 
TIME COMPLETED ... 'f; )iJ AM ~M 0 

3. WELL tRCApON: 

CITY: f<..Cll.i. <e..ie\h COUNTY WC\ \(_-'<-
i 9 {Cit .)' f1fo::d (J.)O £.fl. .9f· 
(Street Name, Numbers, Community, Subdivision, Lot No., Parcel, Zip Code) 

TOPOGRARJ::!!_C I LAND SETTING: 
0 Slope OValle~ Flat 0 Ridge 0 Other ______ _ 

(check appropriate box) 

LATITUDE _L _ 

LONGITUDE 

May be in degrees, 
minutes, seconds or 
in a decimal format 

Latitude/longitude source: oGPS oTopographic map 
(location of well must be shown on a USGS topo map and 

attached to this form if not using GPS) 

4. FACILITY- is the name of the business where the well is located. 

City or own State 

(76lf l- Sl(?J~- 391'2 .. 
Area code - Phone number 

5. WELL DETAILS: 

a. TOTAL DEPTH: 3 ·7 ~ 
b. DOES WELL REPLACE EXISTING WELL? YE~ 

"~,'< J 
c. WATER LEVEL Below Top of Casing: -,--~-'-"'J'--_FT. 

(Use"+" if Above Top of Casing) 

NOD 

d. TOP OF CASING IS Q FT. Above Land Surface* 
*Top of casing terminated at/or below land surface may require 

a variance in accordance with 15A NCAC 2C .0118. 

e. YIELD (gpm): ____ METHOD OF TEST _____ _ 

f. DISINFECTION: Type ______ Amount------

g. WATER ZONES (depth): 

From ___ To ___ From ___ To __ _ 

From ___ To___ From ___ To __ _ 

From ___ To___ From ___ To __ _ 

6. CASING: Thickness/ 
Wei~h~, 
~<l 

Depth Diameter 
From____Q_ To ;)..l Ft. :A 1 ' 

f\Ulterial 
PV<:. 

From ___ To ___ Ft .. ___ _ 

From ___ To ___ Ft. __ _ 

7. GROUT: Depth Material Method 

Jg{.t'>"'lMl~ From_Q_ To___d_L Ft. f/",pJ·(q Vld 
From ___ To ___ Ft. _____ _ 

From ___ To ___ Ft. _____ _ 

8. SCREEN: Depth Diameter Slot Size Material 

From Xl To~ Ft. ~ f' in.- C) i C'J in. Pvc 
From ___ To ___ Ft. __ in. in. ___ _ 

From ___ To ___ Ft. __ in. in. ___ _ 

9. SAND/GRAVEL PACK: 
Depth Size Material 

From ~ 5~ To__l2_ Ft. :~ZZ: <;AtJ_D 
From To ___ Ft. 

From To ___ Ft. 

10. DRILLING LOG 
From To 

c) - 3'} 

11. REMARKS: 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 
15A NCAC 2C, WELL CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS 

-~ORO fl S BEEN PROVIDE TO THE WELL OWNER • 

~~ a-1.:;10 ~ 
SIGNATUR F CERTIFIED WELL CONTRACTOR ~ 
'A 1 C..\. '-i L L~.xn 1 ·V' --z. 
PRINTED NAtifiE OF PERSON CONSTRUCTING THE WELL 

Submit the original to the Division of Water Quality within 30 days. Attn: Information Mgt., 
1617 Mail Service Center- Raleigh, NC 27699-1617 Phone No. (919) 733-7015 ext 568. 

Form GW-1b 
Rev. 7/05 



: . · 
· .. 

~Jorth Carolina . Department of Environment. Health. and Natural Me sources 
Division of Environmental Management · Grouncwater Sec:1on 

P.O. Box 29535 ·Raleigh, N .C. 27626-0535 ;-rw-l2D 
Phone (919) 733-3221 

WELL CONSTRUCTION RECORD 

DR-ILL! N G CONTRACTOR: _G_r_a_h_a_m_&_C_u_r_r_~_· e ____ _ 

FOR OFi=lCE USE ONLy 

OUAO. NO. SC:r11AL NO.----

L..at ----- Lo.-.;. RO 
Minor Basin --------------------Ba~nCode _________________________ ___ 

Header Ent GW-1 Ent 

537 STATE WELL CONSTRUCTION 
DRILLER REGISTRATION NUMBER: PERMIT NUMBER: 

1. WELL LOCATION: (Show sketch of the location below) 

T Raleigh County· Near est own: . _______ .......;;:.==-------------Wake 

1501 South Bloodworth Street 
(Road. Community, or Subdivision and Lot No.) 

2. OWNER Ashland Cbemjca] Inr 

ADDRESS P.O. Box 2219 

C0lumbus 
City or /own 

(Street or Route No.) 
Ohio 
Slate 

43216 
Zip Code 

J . DATE DRILLED 6/7/93 USE OF WELL i'loni t-or 

4 TOTAL DEPTH --=!...3::..4~, 5~8"----
5. CUTTINGS COLLECTED YES D NOG] 
6. DOES WELL REPLACE EXISTING WELL? YES 0 NOlKJ 
7. STATICWATERLEVELBelowTopofCasing: I&.?? Fi. 

8. TOP OF CASING IS - · 15 
(Use··· if Above Top of Casing) 
Fi. Above Land Surface· 

DEPTH 

From To 

0 2 
5 7 

10 12 

15 l 7 

20 22 

·Casing Terminated aUor below land surface is illegal unles.!l a variance is issued - ----
2
=-=-

5
-----

2
-
7
-----

ln accordance with 15A NCAC 2C .0118 

9. YIELD (gpm): METHOD OF TEST - ----- ---:-::--------

10. WATER ZONES (depth):------------- 30 32 

DRILLING LOG 

Formari011 Description 

Red silt:. Fev rnic; 
Tan to orange med. 
sand. Dry. 

Brown micaceous si: 
sand. Moist. 

Dk. br0wn t:o blac k 
ceous sand banded ~ 
wx rock . Wet. 

Orange, Silt: with d 
banding. 

White t: o light arav 
Moist:. 

Hard white PWS.Over 
blows/6 " . 

1 i . CHLORINATION: Type------- Amount----
12 . CASING: 

If additional space is needed use back of form 

Wall Thickness LOCATION SKETCH 
Depth 

From--·1_5 __ 

From---

From - ---

To 29.58 
Diameter 

2" Fl.--

or Weight!Fl 
Sch 40 

Material 
PVC 

(Show direction and distance from at least two State 

Roads, or other map reference points) 

13. GROUT: 

From 
.5 

From 27;58 

14 SCREEN: 

To 

To 

Depth 

To 27.58 

To 29.58 

Ft. 

Ft. 

Material Method 

Ft. Portland EQllr: 

Ft. Bentonite Pour 

Depth Diameter Slot Size · Mate-rial 
From 29.58 To 34.58 Ft _2_" __ in. o......o..l.O. in. _.....P_:V._,C...__ __ 
From ___ To ___ ft. ___ in. ___ in. ____ _ 

From _ ___ To ___ Ft. _ _ _ in. _ __ in. _ _ _ _ _ 

15. SAND/G RAVEL PACK: 

Depth Size Material 
From 2 7.58 To 34 .58 Ft. Med ium Sand 

From To Ft. 
16. REMARKS: Preoacked sc r een in add it ion en S ? i""r1 

Se e a ttached . 

rnc \r 

I DO HEREBY CERTIFY THATTHIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C. 'liElL 
CONSTRUCTION STANDARDS. AND THAT A COPY OF TH IS RECORD HAS BEEN PROVIDED TO Tf-iE WELL OWNEri. 

SIGNATURE
1
0 F coNTRAcToR oR AG eNT 

;w . J RE'I. 9191 DATe 
Submit original to Division ol Environmental Management and ccoy to w'lll oW"'.-er. 

- ··-- ~--. - -·- . - - · ... ___ - - - · ·--·---- - - - . - -....,..--



RlKF TEST BORING REPORT BORING NO. :f\.i-120 

I 
:PROJECT: AshTand Raleigh 

83969.320 JOB NO: 
· ::cuENT: A~blil!Dd Gb~mi~al Icr, 

l of 2 ·r PAGE NO: :coNTRACTOR: Gz:abam &. CIII::d e 
LOCATION: N&O ! EQUIPMENT USED: CME 7 5 

CORE Et.EVATlON: GROUND WATER DEPTH TO: CASING SAMPLER 
BARREL 

f\ DATE START: 6/..7i93 HRSAFTER sorrow BOTIOiol I TYPE ss I DATE WATER 

6/7/93 COI.IP OFCASI~ OF HOU: DATE FINISH: 
~ZE ID l )/b y 

DRILLER: Morrison 
HAI.ILIER WT ............_./ 140 lb 1\ PREPARED BY: Holland 
HAI.ILIER FALL ~""-...... JO v \ 

DEPTH CA~~ SA.,P\.E.R OVA SALIPI...E 
"IN BLOWS IU..OWS ~ DEPTH FIELD CLASSIFICATION AND REMARKS 
FEET PER PER (ppm) AAHCE 

FOOT CINCHES 

1..4 LU U-L Kea SJ.lt. rew mJ.ca. Dry. 
16 
5 
') 

' i 
r- 5.0 

2 0.2 5-7 Tan to orange me·iium-fine sand. Dry. 
2 
1 
1 

f-10.0 
silty sand. Moist. 3 0.2 10- Brown micaceous 

1 12 
~3_ 

5 

r"' 4.0 15- Dark brown to black micaceous sand banded with 3 17 white weathered rock. Wet. 3 
_S_ 

l 4 
I 

I 
I 

i 
. r- 20.0 

:1 BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY I SAMPLE 10 . COMPONENT% GROUND WA TEA ABBREV. 
0 •• VERY LOOSE 0. 2 VERY SOFT s SPUT SPOO:-i i LIOS TL Y SO • I 00':<.. WD. WHILE DR1LUI+G I 5. 10 LOOSE J .• SOFT r TUBE SO...E ~ • 45':<. HE • HOT EHCOUHTERED 11-)0 LIE DIU., DEI-<SE s. a I.IE.DWI.I S nFJ= u UHDiSnJRBED PISTON unLE IS· Z5"4 UA • NOT READ J 1 • .s.o DENSC ~. 15 snFF G GRAB SAMPLE FEW S-1~ 

I 5 '· VEFIY DEI-<SE 15-JI(l VCRY SnF'F X OTHER TRACE -cS'X. 
BORING NO. MW-l2D ~ Jl~ HARD HR 1'90 RECOVERY 

- - --- - · ··- - - ·-- --·-- - -· ·----~- .. -~--.- ---- ---



RIJSr TEST BORING REPORT 
BORING NO. MW-1~ 

PAGE 2 of 2 

CJ.SII'IG SAWP\.E.R SAWP\-E ~AWP\_E 
OEP'TH aLOWS II LOWS HUWGEA DEPTH FIELD CLASSIFICATION AND REMARKS 

IH P>€R PEA RANGE 
FEET FOOT 1 lt+CHES 

2Q.O IJ 32 20- Orange silt mottled with black. From 2 i 22 ft. 
5 22 Micacec-us sand with shite weathered rock banding. 
6 
1' 

-· •·'·' ·'" 

-25.0 17 38 25- White to light gray PWR. Crystalline. Wet. 

')a 27 
I 54 
44 

-30.0 )100 57 30- Very hard PWR. Auger refusal 34.58 feet. Terminated 

30.5 boring. 

-35.0 

f..- 40 .0 

f---45.0 

BLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE ID. COMPONI:::.Nf OJ. GROUN D WATER ABBR EV. 

0 •• VERY LOOSE 0 - 2 VERY SOFT s SPUT SPOON MOSTLY so . 100""<. WO • WI-lLE DI<ILUHC 

~. 10 LOOSE l .• SOFT T TUBE SOME J<l.<C;'C(. NE • NO r E.'lCOUiiTEREO 

" • ')0 MEO<VWOE~E s . a ME.D4VM snFF u VHDI ST1JRBEO PISTOH UTTLf 1S · 25"- Ul'l • NOr READ 

l1 . so DE!o6C ~ . 15 snFF G GRAB SAWPL.E FEW 5 . lo-t. 

I Sl• VERY OE~E 1& - :10 VERY STIFf X OrHER irtACC. .0"1. BORING NO. MW-1 2D 
J1 . KARO HR 1+0 RECOVERY 



Oi'lision of E:lvi!'anmental Management - G.cound~o~ater Se.c~i. -'Jn 
P.o. 3o:< 29535 - <\aleigh, n.c. 27626-0535 

Phone (9191 733-3221 

WELL CONSTRUCTION RECORD 

DRILLING CONTRACTOR: Geologic Exolo::ation, Inc. 

STATE WELL CONSTRUCTION 
DRILLER REGISTRATION NOf'lBER: 117 5 PERl'liT NUMBER: -----------------------

WELL LOCATION: (Show sketch of the locat1on be low ) 

Nearest Town: RALEIGH County: 
EPTH 

WAKE 
DRILLING LOG 

SOOTH BLOODWORTH STREET 
Road, Community, or Subdivislon and Lot 

~. OWNER ASHLAND CHEMICAL COMPANY 

ADDRESS 1415 SOOTH BLOODWORTH STREET 
(Street or Route No.) 

No.) 

RALEIGH NC 27610 
Clty or Town State Zlp Code 
DATE DRILLED 10-17-97 OSE OF WELL MONITOR 

. TOTAL DEPTH 59.0 FEET 
CUTTINGS COLLECTED YES I X I NO I I 

6. DOES WELL REPLACE EXISTING WELL? YES I I NO TX I 
7.: STATIC WATER LEVEL Below Top of Casing: _____ FT 

(Use "+" if Above Top of Casi~ql 
. TO~ OF CASING IS 2.5 FT Above Land Surface* 
Casing Terminated at/or below land surface is illegal unless a 

variance 
is issued in accordance w~th 15A NCAC 2C .0118 
~ YIELD (gpm): N/A METHOD OF TEST N/A 
0. WATER ZONES (depth) : __ ~N~/~A ____________ _ 

ll. CHLORINATION: Type N/A 
-2. CASING: 

Antount N/A 

Wall rhickness 
De;:>:h Diameter or ~Lgh~:/ Ft. ~ta:erial 

:!:-om. 0.0 To 44.0 __ _!...!..:..:::...__ Ft . 4 INCH SCi 4 0 ~'IC 

F.rom To -----Ft. 

From To 
13. GROOT: 

-----Ft. 

Depth Material Method 
from 0.0 To 38.0 Ft. PORTLAND 8E:NTOHI'!."E _ __:::S~L:::.:UR:o:,R:.;;Y __ 

from To 
l4. SCREEN: ----- Ft. --------

Deeth Diamete r Slot Size Material 
<=om~ r ·o 59.0 E't. 4.0 in. .010 in. ~'IC 

f::om ____ To---- Ft. ___ __ in. ____ in . -----

From To ft. 
, 5. SAND/GRAVEL-=I?A::-:c=K.,....: 

_____ in. ____ in. -----

Depch Size 
From __iL.Q__ To 59 . 0 FC. _ _,8-.:.!2'-".0 __ 

f':om To --- - FC. ---

!iate:ia l 
f!NE S !L!C.\ SAND 

From. To E'ot"":Uation Oeser ipt1on 

0.0. 10.0' TAN SANDY S!LT 

!0 .0 ' 25 . 0' GAAY CLAYEY S~D 

25 .0' 59 .0' PI NK WH!TE GrtA Y OUC:< ?.1\..=\~:A.L:. Y 

If additional space is needed use back a! far-:n 

LOCATION OF SKETCH 

(Shoo.• direction and distance from at 
Roads, or othe map reference points.) 

s()}rt, 

Noc~wo,ft, 

51-r w\ ~r ...... e.r > 
)het)-

least two State 

6. REMARKS: 
r·f'";-.;:~~-- . --

, MTtl-12TZ BENTONITE SEAL FROM 38.0 TO 42.0 fEET 

I DO HSREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH l SA NCAC 2C, WELL 
CONSTRUCTION STANDARDS, AND THAT A CO PY OF THIS RECORD HAS BEEN PR VIDEO TO THE WELL OWNEa. 

SIGNATURE DJI.TE 
";ti-1 REV. 9/91 Sub;nlt oriqi:1al to Di•t lsion of e:n i.!"or;;nental Ma:1aqe rr.e ::t .1r.d cc py to ..,ell o ·.me.!" . 

-------·· ----- - - -- -------



. F1.U,OR DANIEL GTI ~ 
Drilling Log 

Moni t oring 0/e/1 MW-12TZ 

See Site Map 
For Boring Location Pro ject Ashland Raleioh owner .::.A~s!..::.hl~an~d~Ch~e~m~ic::.!:a~l ______ _ 

Location 14!5 S. Bloodworth Stree t, Raleigh. NC Pro j. No. 053240498 

Surface Elev. 246. 02 ft. Total Hole Depth 60ft. Diameter .;;10::.:.·~5.::..in.:.:.." ------- COMMENTS: 

Top of Casing 246.94 ft. Water Level Initial 20ft. Static 
Screen: Dia 4 in. Length 15 ft. Type/Size PVC/0.010 in. See key fer descriplio.'ls of symbols 

casing: Dia 4 in. Length 45ft. Type .:..P~V.:::.C~R:.:..:is:.:=ec...r ______ _ 

Fill Material SAND Rig/Core .:B'---.:::.5.:...1 :::Or"-'il:...:l R.:.:..i;;:..o ______ _ 

Drill Co. Geologic Exploration Method .:..H:.:::o.::.:llo:..::w:...:S:::.:f..:::.e::.:.m..:::.A:.:::u:=:oe::.:.r __________ _ 

Driller Todd Milsaos Log By K. Smith Date 10/11/91 Permit # WM 050039.1< 

Checked By 0. McLa v . License No. 1115 

c 0 ' > (/) -0 .... c () (/) 

Description .c.~ - ::J Cll 
:CO> 10 -. =Q) oE QJ 0 > u a.:: QJ- .... a. 0. u 0 a.o 

Q)~ ::s:a. LL.-9; 
u 10_; (Color, Texture, Structur e) 

E 3: Cll (/) 

0 E a: ... u 
0 10 0 (!) 

(/) Trace < 10%, Little 10% to 20 %, Some 20% to 35%, An d 35% t o 50% 
u (/) en ~ ::l 

Tan Fine Sands and Clays as mica 

ill 

OJ/1 1/ 1998 lithlag - June .96 
Page i of 2 



Drilling Log 
Monitoring '"/ell MW-12TZ 

Project Ashland Raleiah owner :.:.A:..=s:..::hl~a~n d~Cc:..:h;::.;em~'~·c:::..a:.._l ---:-::------
L c , . 1415 5 Bloodworth Street Raleiah NC Proj No 05'240498 

0 a,10n 
v 

c 0 
...... 

" ui 
0 - ~ "' ~ 

...... r: Ill () ro Description .c~ ..... 
oE 

;:, > :CO) ...... =Q) Q) 0 u a.:::: QJ- ...... a. u 0 a.o a. u 
Q)~ 3;0. U..._9. E ~ Ill !O...J (f) (Color, Texture, Structure) 
0 E .... 

!0 0 a: <.9 u 
0 (f) Trace < 10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50% 
u (f) iii N :J 

._50 l \)- ·o ·. f-- F~ne Partially \.'leathered Grani te, ,,..,ith large piec es of quartz and 

:~ ~-- -

:!l 
. .. t::l pink feldspar 

,._ 52 j ... ~ . - ~~- · 

/f ~- o ·. 
f- 54 

. . . t::l 
-~~-· 

f- 56 -:;:.:· 
li~·:·o~ PWA 

-;~t 
-

~:~ i::. 
. <7~ 

f- 58- li~· :o··. 
.· · t::l 

~so-
.-· ~ -. - :·.· ·Cl"· - : . 

~ 62-

~64-

1-66-

~68-

~ 70-

1- 72-

1-7 4-
-

1-76-

~ 78-

~so-

~ 82-

,._ 841 ._ 86 

._ 88 

~go J 

f- 92 _j 

,._ 94 ~ 
,._ 96 ~ 
f- 98 

I f---100 

l-102l 

H04~ 
..-106 

HOB 

f---110 l 
f- 112 ~ 

I ~1 14j 

03111/1998 iithlog-June,96 
Page: 2 o f 2 



Di.•li.3ion of gnvironmental Manc1q~ment - Gr.:::u:ld•..Jater Sec-tion 
e . o. !lox 29535 - Raleigh, N.C. 27626-0535 

ehone 1919) 7J3-322l 

WELL CONSTRUCTION RECORD 

DRILL liNG CONTRACTOR: Geologic Ex::> lora tion, Inc. 

STATE WELL CONSTRUCTION 
DRILLER REGISTRATION NU~lBER: 1175 PER1.'1IT NU~lBER: 

L. WELL LOCATION: (Shmv sketch of the location belmv) 

County: 
----------------~----------~EPTH 

Nearest Tmvn: RALEIGH 

SOUTH BLOODWORTH STREET 
Road, Commun~ty, or Subd~vis1.on and Lot No.) 

L. OWNER ASHLAND CHEMICAL COMPANY 

·, 
'. 

ADDRESS 1415 SOUTH BLOODWORTH STREET 
(Street or Route No.) 

RALEIGH NC 
C~ty or Town State 
DATE DRILLED 10-10-97 USE 
TOTAL DEPTH 170.0 FEET 

27610 
Z~p Code 

OF WELL HONITOR 

:J . CUTTINGS COLLECTED YES I X I NO I I 
6. DOES WELL REPLACE EXISTING WELL? YES I I NO TX I 
7: STATIC WATER LEVEL Below Top of Casing: -- of 

(Use "t,. if Above Top of Casing) ----------
. TOP OF CASING IS 2.5 FT Above Land Surface* 
CasL~g Terminated at/or be~ow ~and surface is i~~egal un~ess a 

variance 
is issued Ln accordance with 15A NCAC 2C .0118 
I. YIELD (gpm): N/A METHOD OF TEST N/A 
.0. WATER ZONES (depth) : ___ N~/_A ____________ __ 

From. To 

0.0. 10. 0 ' 

!0 .0 ' 75 . 0' 

75.0' 78.0 ' 

73.0 ' t 70. ~' 

------------------------

WAKE 
DRILLING LOG 

REO S!L!Y CLA':" 

BRC~ GAAY SANDY CLA'! 

11. CHLORINATION: Type N7A Amount N/A 
I ~ additional space i3 n~eded ~s~ back o! fo r: 

·. 2. CASING: 
Wall ':hi ckness 

Depch Dia.mece r or :.leight/tt. Mater~al 

E'rc~ 0.0 To 160.0 Ft. 2 !HCH SCH 40 ? 1/C 

F.=om 0. 0 To 81.0 Ft. 6 1/4 INCH . 188 G.:>..LVANIZSD 

::'rom To Ft . 
13. GROUT: 

Depth Material Met hoc! 
From 0; 0 To 150.0 n . PORTL.!'~\ID BENTONITE SLURRY 

From 0. 0 To 81.0 Ft. PORTt.;. . .ND BENTONITE SLURRY 

-c 4 . SCREEN: 
Depth Diamete:: Slot Size Material 

~=om 160.0 To 170 .0 ft. 2.0 in. .010 in. PVC 

F::-om _____ To ------ Ft. ______ i n. ____ i n. 

From To Ft . 

LOCATION 0~ SKETCH 

IShmv direction and distance from at least t ·..,ro State 
Roads, or othe map reference points. ) 

SoJi-/1 &MMif 

0WiM-'~ P-o"'(). 

. 5. SAND/GRAVEL PACK: 
_____ in. ----- i:l. 

Ceoth Size 
f' o-o m ~ i:o 170 . 0 1': . __ .:..8-,..:o2.:..0 __ _ 

Mater!al 
r!N§ SILICA. SAJ/ll 

•=em To E't. -------...,.,... 
~ 6. REMKRK~: M~v-12BR · BENTONT'rE SEAL FROM 65.0 TO 69.0 FEET 

-----~-..- · 

I DO HEREBY CERTIFY THAT TH IS WELL 
CONSTRUCTION STANDARDS, AND THAT A 

'S~l - 1 REV. 9 / 91 

WAS CONSTRUCTE D IN ACCORDANCE WITH 15A NCAC 2C, WELL 
COPY OF TP.IS RECORD HAS BSEN PROVI DED TO TH E 'tiELL mVNER . 

~ 
SIGNATURE OF CONT DATE 

Sub~i t oriqi :1al to Di.•tis ion cf !:nvl. :-onmer:.tal !ianaqe::lent and co;>y co '..ie l.~ owr.~= . 



FL~R DANIEL GTI ~ 
Drilling Log 

Monitoring Well MW-128R 

Project A sNand Raleiah owner ..::A:..::s::..:h:.::la::..:n::..d...::C::.:..h:.::e.:..::m~ic:.:::a:.:..l -------
Location 1415 S. Bloodworth Street, Raleigh. NC Proj. No. 053240498 

See Site Map 
For Boring Location 

Surface Ele'l. 245.86 ft. Total Hole Depth 170 fl. Diameter .o:6~'.:..:.n=-. -------- COMMENTS.· 

Top of Casing 248.4 ft. Water Level Initial 20ft. Static 
Screen: Oia 2 in. Length 10 ft. Type/Size PVC/0.010 in. See l<ey far descriptions a; symoals 

Casing: Oia 2 1n. Length 160 ft. Type ,!._P...!,V.;;:C~R.!!.i"-'se=.:.r _______ _ 
Fill Material SAND Rig/Core ..::A::.:;ir_R~,~·a _________ _ 

Drill co. Geoloaic Exploration Method ..::A::.:;ir:.:..R:.:..:::..ot~a::...rLv ______________ _ 

Driller Niall Pardue Log By K. Smith Date 10/09/91 Permit # WM 0500391< 

Checked By 0. McLay License No. 1115 

0 ::: >- ui 
...... c ~ 0 "' Description ~ ro .r:.~ oE 

:J > :.COl ~. Well (JJ 0 
0.~ ...... o. a. u 0 O.o u 
(JJ~ Completion LL_9; 0 ~-l (Color, Texture, Structure) E 3: Ill (f) 

0 ro 0 a: (!) u 
U) iii ~ (f) Trace < 10%, Little lOX to 20%, Some 20% to 35%, And 35% to SO% 

:::> 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . FL . . Fill Material 

. . . . . . . . . . . . . . . 2 . . . . . . . . . . . . 

Tan Fine Sands and Silt s 

I I 
OJ/11/1998 litnmcp-jan95 

Pege: 1 of 3 



., .. , 

FL~OR DAN_IEL GTI ~ 
Drilling Log 

Monitoring Well MW-128R 

Project .4shland Raleioh owner .:::.A~s~hl:.=a~n~d~C~h:..=e~m.:.:.;ic::..!a:.:.l _______ _ 
Location f.J/5 5 Bloodworth Street, Raleioh, NC Proj_ No 053240498 

0 ~ >-- c Qj ~ 

..c~ oE :I > ....... Well 4J 0 
~:::: ..... ~ 0.. u 0 

Qj~ Completion LL_9. u 
E l: II) 

0 ro 0 a: 
(f) Cii X 

OJ/ 11/ 19 98 li t ~mcp - ian85 

---- - -·- - ·------ .-..,.--.,.-~- - ---

vi 
0 

II) 

fO 
:Ccn 
~0 u 
~-l (/) 

C!l u 
(/) 
::J 

Description 
(Color, Texture, Structure) 

Tr2ce < 10%, little 10% to 20%, Some 20% to JSX. And 35% to 50% 

Fine Partia lly Wea thered Grani te, with large piec es of 
quar t z and pink fe ldspar 

Compe ten t Granite Bedrock 

Small Fractur e 

Pa<;::> 2 of 3 

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



·'.t 

FLl,X)R DANii!J. GTI ~ 
Drilling Log 

Monitor ing Well MW-128R 

Pr 0 jec t A sill and R ateioh owner ..:.:A:.=.s:..:..:hl~an:..:.:d~Ch..:..::e:..:.:m.:..:.:ic::..::a:.:...l ----=-:-----
Location f.d/5 S. Bloodworth Street. Ra!eioh. NC Pro No. 053240498 

0 ' c 
.r::.~ oE ::> 
~. Well Ill 0 
a.:: ..... a. a. u 
~~ Completion LJ..-9; E l: 

Ill 0 
(f) iii 

OJ/11/199.9 li :nmcp - jar~95 

>-
~ {) dl 
> 
0 
0 
dl 
a: 
~ 

I· 

Descript ion 
(Color, Texture, Structur e) 

Trace < JO:l:, Little 10% to 20%, Some 20% to 35%, And 35X to SOX 

Small Fracture 

F rac ture . 11'/ater Sample Collec ted 

Fra c ture. Water Sample Collected 

Pa;-::: 3 of 3 



::::.-·. 

C I. Department of Environment Health and Natural F\es0urces North aro ma · · · . • 
Division of Environmental Management · Grounawater Sec.1on 

P.O. Box 29535 ·Raleigh, N.C. 27626-0535 
Phone(919)733-3221 

~..l-13D 

FOR OFFlCE USE CNL y 
QUAD. NO. SERIAL NO. 

L3t ----- Long. RO 

Minor Basin 

~nCo~---------------------
---------------------WELL CONSTRUCTION REC0:1D 

Header Ent GW-1 Ent ·- o A 1 LUNG CO NTAA CTO R: -~GJ....rg,a hwaaim~&!._..;C<.,!,uw.r_...r-"'i=e ___ _ 
STATE WELL CONSTRUCTION 

DRILLER REGISTRATION NUMBER: 
537 

PERMIT NUMBER: 

, . wELL LOCATION: (Show sketch of the location below) 
Raleigh County: _w:.:..·a=k.::.e ______________ __ 

Nearest Town: 

2 . 

1415 South Bloodworth St. 
(Road. Community. or Subdivision and Lor No.) 

OWNER Ashland Chemical Inc. 

ADDRESS P.O. Box 2219 

Columbus 
City or Town 

(Street or Route No.) 
Ohio 

Stare 
432~6 

Zip Code 

DEPTH 

From To 
0 2 

5 7 
10 12 

3. DATE DRILLED 6 / 4 / 93 
15 17 

USE OF WELL _M_o_n_i_t_o_r __ -----:------------

TOTAL DEPTH 7S •12 

5. CUTIINGS COLLECTED YES 0 NOI=<i 
6. DOES WELL REPLACE EXISTING WELL? YES 0 
7. STATIC WATER LEVEL Below Top of Casing: 22 · 79 

4 

NO[j 
FT. 

8. TOP OF CASING IS _-_._1_3 _ 
(Use· ... • if Above Top of Casing) 
FT. Above Land Surface• 

20 22 

25 27 

DRILLING LOG 

Formation Descriptior. 
Gravel, red cla} 

Red sil tv sand. 
wnite to lt . grav 
rock. Dry. 

wnite to lt . gray 
rock w/ dark mica~ 
bana lng . Dr y . 

R~d silt w/dark m 
banding. Moist. 
So ft micaceous sat 

·Casing Terminate-d auor below land surface is illegal unless a varian~ is issued w J s orne 5 il t . Wet . 
In accordance with 15A NCAC 2C .0118 ---------------

5. YIELD (gpm): METHOD OF TEST 30 32 White wea t here d rc 
10. WATER ZONES (depth): ,..,. / mi caceous bandir. 

Wet. 

11 . CHLORINATION: Type -------Amount---- If additional space is needed use back of form 
12. CASING: ================= 

Wall Thickness 
Depth Diameter 

From .13 To 70.12 Ft. 2" 
or WeighVFt. Material 

From---- To Ft.---

From ----TO--- FL----
13. GROUT: 

Dep~ Ma~ri~ 

From ,..,· 5,...-,...,.,.- To 68.12 Ft. Portland 
From 68.12 To 70.12 Ft. Bentonite 

14. SCREEN: 

Sch 40 .:...P..:...VC~-

Method 
Pour 
Pour 

Depth Diameter Slot Size Material 
From 70.12To 75.12Ft_2_"_ in. 0 .010 in . .....:P:...V_;C,__ __ 

From ___ To ____ Ft. ___ in. ___ in. -----
From ___ To ____ Ft. ___ 1n. ___ in. _____ _ 

15. SAND/GRAVEL PACK: 

Depth Size 
From 68. 12 To 75.12 Ft. Med . 

From To Ft. ___ _ 

Material 
S.::>nd 

LOCATION SKETCH 

(Show direction and distance from at least two State 

Roads, or other map reference points) 

See attached . 

~6 . REMARKS: Prepacked screen in addition to sand pack. 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 1 SA 1\JCAC 2C. 'NELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROViDEu TO TnE W'=l..i_ C'.'/NE:=i. 

I 
SIGNATURE OF ~ONTRACTOH OR AGENT 

, I 
DATE 

iW-1 REV. 919 1 



RUST TEST BORING REPORT BORING NO. rrw- r J !J 

PRI.)JECT: Ashland Raleigh 
JOB NQ8J 96 9 . 320 

CLIENT: ~sblaod Cbemjcal Ioc 
PAGE NO: 1 o f 4 

CONTRACTOR: Graham & Currie 
As h l and 

EQUIPMENT USED: CME Z5 LOCATION: 

CASING SAMPLER CORE ELEVATION : 
QROUNO WATER OEPlltTO: BARREL 6/ 4/93 

SOTTOM 1\ I 
DATE START: 

HRSAFTER WA~A 
sorrow TYP€ ss DArE 

co ... Of CAS~ Of' HOLE DATE FINISH: 6/ 5/93 
SIZE ID 1 5/8 _y 

DRILLER: Morrison 
HAWioi~WT ~/ 140 lb 1\ PREPARED BY: Hollana 
HAWiol~ FAll. /~ 30" / \ 

DEPTH CASIHG SA .. P\.ER OVA SAioiP\.E 

BLOWS BLOWS ~nQ DEPTH FIELD CLASSIFICATION AND REMARKS IH 
PER PER RAHGE FEET (ppm) 

FOOT I INCHES 

16_ 10 l 2 Gravel, red clay. Dry. 
?fi 
1 q 

I 
12 

! 
f- 5.0 

5 ·0. 4 5-7 Red silty sand. Dry. 
6 
n 
'i 

I 
~100 

I 

'2. 0.2 10- White to light gray weathered rock . Dry. 
3 12 
5 

4_ 

-15.0 
3 0.2 15- White t o light gray weathere d r ock with dark 
5 17 mi caceou s bandi n g . Dry. 
4 
n 

-20.0 

BLOWS/FT. DENSITY BLOWS/FT. CONSIS T ENCY SAMPLE 10. COMPONENT% GROUND WATER A88 REV. 

r-· VERY LOOSE 0 . 2 VE RY SOFT s SPU T SPOON .l.ok:>srt.Y SO . ~~ WD . WHLE DR1L U HG 
5 · tO LOOSE J . • SOFT T 1\JBE SQl.lE :.,). 45 ... HE • HOT ENCOUNTERED 
II • :JO MEOIUI.I DENSE s . i I.<EDtUiol STIFF u UNOISTIJRBEO PI STON UTILE tS · 25 ... UR • HOT READ 

·l Jl . so DE~ g - tS s nFF G GRA B SAMPLE F:W )·I~ 

S t. VERY DENSE U - :JO VERY SnFF X o rnE A TRACE ..5'!.. BORING NO. Jt . KARO NR ...O RECOVERY ~!\.J- 13D 



RIKf TEST BORING REPORT 
BORING NO. ~- l 3D 

PAGE 2 of /., 

I 

CAS! Pta SAMPt.E.R S.o\MPt.E ~.o\l.tP\.E 
MPTM 8l.OWS 8l.OWS wuwaER DEPTH FIELD CLASSIFICATION AND REMARKS 

IH PER PER RA~E 

g:ET FOOT I INCHES 

2 u.4 LU- Red silt: with dark micaceous banding. Mois c . 
2Q.O 

2 22 

3 
4 

:::~ 
_;· . 
. ··~ 

1-25.0 1 0.6 25- Very soft micaceous sand with little silt. Wet. 

1 27 
1 
l 

~30.0 rock with banding . 
2 7. 0 30- 'ii."hite weathered micaceous We t. 

4 32 
6 
12 

f--35.0 -') 4.6 35- Tan medium-coarse sand with some weathered rock. Wet . 

4 37 
6 
9 

f-- 40.0 fine 3 1.8 40- Medium micaceous sand. Wet. 

8 42 

9 
15 

:..-~s . o 

SLOWS/FT. DENSITY BLOWS/FT. CONSISTENCY SAMPLE 10 . (.;QMf-'ONt:N I "/• GROUND WATER ABBREV. d ,, .. VERY LOOSE 0. 2 VERY SOFT s SPUT SPOON MOSTLY SO • IOO'l<. WO. WHLE ORILUHG II 

J • • SOFT T T\JBE SOME l<l ·45"t. NE • HOT ENCOUNTERED 
,. 

~- 10 LOOSE 

.I 

11 -30 UEOCUI.I DEl-ISE s. a ME.DIUW SnFF· u lJHOCST\JABEO PISTON UTILE IS · 2.S"t. UR • HOT ASI-0 
; 

J l . so DENS€ ll. 15 snFF c CRAB SAlol Pl.£ FEW s. 10"4 ' 

Slo VERY DEl-ISE " • :lO VERY SnFr X OTHER TRACE o'f. BORING NO. ~-1- l3D ~ . 
Jl. 1-U.AO HR HO RECOVERY 



nusr TEST BORING REPORT 
BORING NO. XW-130 

PAGE 3 of 4 

c;.ASII.cl SA .. I'\.EII SAMP\.( SAYP\.E 
OEP'TH SLOWS SLOWS NUt,18EA DEPTH FIELD CLASSIFICATION AND REMARKS 

IH ,~ PEA RANCE 
Fl'ET FOOT J INCHES 

20.0 
4 ·3.8 45- Micaceous sand with some coarse sand and weathered 

45.0 7 47 rock. Wet. 
-I 2 

15 

~25.0 gravel fine sand with few whi 
11 4.4 50- Fine quartz to micaceous 

so.o 
12 52 weathered rock. T.[et. 

8 
?? 

~ 30.0 
5 .6 55- White PWR. 

55.0 \J ()() 57 

-35.0 

60.0 

-40.0 
65.0 

70.0 
--'5.0 

BLOWS/FT. DENSIT'f BLOWS/FT. CONSISTENCY SAMPLE 10. CUMPONC:N f % GROUND WATER ABBREV. 

0 .• VERY LOOSE 0 · 1 VERY SOFT s SPUTSPOOH MOSTLY so. 100"<. WO • WHLE ORILU~ 

S · tO LOOSC J. 4 SOFT T TUBE SOME JO . -'S"'t.. HE • HOT EJ<COUNTtRED 

11. )0 YEDIUY DEHSE s. a MEOIUY STIFF u UNDISTURBED PISTON urn.£ IS· 25"<. UR • HOT READ ~ 
\1 . so DE~ ~·IS snFF G GRAB SAMPLE FEW s . 10'"%. 

'. VERY DE.'6E " • :lO VERY SnFF X OTHER ffiACE 6"1. MW-130 l ll. HARO 1m NO RECOVERY BORING NO. 



_RIKf BORING REPORT 
BORING NO. ~-l3D 

TEST PAGE 4 of /.,. 

CASING SAWPLER SAWPLE ~AWPLE 
OEP'TH 

BLOWS BLOWS HUioiBER DEPTH FIELD CLASSIFICATION AND REMARKS 
IH 

PEJl PEJl RANGE 

- ~ET F<>OT 6 INCHES 
' 

! 
70.0 

_.,.:. 

- Auger refusal 75.12 feet. Terminated boring . 

75.0 

J . 

I-

f-
I 

I 

-

I 
f.- li 
BLOWS/Ff. D ENSITY BLOWS/FT. CONSISTENCY SAMPLE 10. CUMPONt:NT% j GROUND WATER ABBREV. 

0 • • VERY LOOSE 0. 2 VERY SOFT s SPUT SPOO+l MOSTLY 50 • , 00"<.. 1 WO. WHLE ORILUHG 

S • JO LOOSE J . • SOFT T TUBE SOME JJJ - 45"<. NE • HOT EJ;COUI'(TCRED 

l, . )() ueocuw DEHSE s . a MWUY STIFF u UNOCSTURBED PISTON UTTLE I S· 25'f. i UR • HOT RE).O 

J I ·50 DENSE. a. 1s STIFF G GRAB SAMPLE FEW 5 • 10""<. I 

' H . ;)() VERY STIR= X 011-iER 

I Is, . VERY DENSE 
T'RACC <5"<. BORING NO. 

Jl. HARD NR HO RECOVERY ,, 

·------~------- - ---· ------~--------



Oivi.~ion of Snvi:-orunental Management - GcounC•o~ater Sect.ion 
P.O. 3ox 29535 - Raleigh, N.C . 27626-0535 

Phone (911) 733-3221 

WELL CONSTRUCTION RECORD 

DRILLtNG CONTRACTOR: Geologic Exoloration, I nc. 

STATE WELL CONSTRUCTION 
DRILLER REGISTRATION NUMBER: 117 5 PER.t'HT NUMBER: ------------------------

AWA 

WELL LOCATION: (Show sketch of the lac at fon below) 

RALEIGH County: 
EPTH 

WAKE Nearest Town: 

SOUTH BLOODWORTH STREET· 
.Road, Community, or Subdivision and Lot 
2. OWNER ASHLAND CHEMICAL COMPANY 

ADDRESS 1415 SOUTH BLOODWORTH STREET 
(Street or Route No.) 

No.) 

RALEIGH NC 27610 
Clty or Town State 
DATE DRILLED 10-13-97 USE 
TOTAL DEPTH 22.5 FEET 

Zlp Code 
OF Tfi'ELL MONITOR 

- . CUTTINGS COLLECTED YES I X I NO I I 
6. DOES WELL REPLACE EXISTING WELL? YES I I NO TXI 

STATIC WATER LEVEL Below Top of Ca sing: -- fT 
(Use ·~· if Above Top of Ca~ing) ------

. TOP OF CASING IS 2.5 FT Above Land Surface 7 

•casing Te~nated at/or below land surface is illegal unless a 
·.ra=iancs 
· s issued in accordance with 15A NCAC 2C .0118 

YIELD (gpm) : N/A METHOD OF TEST N/A 
_Q. WATER ZONES (depth) : __ ~N~/~A ____________ __ 

'1. CHLORINATION: Type N/A 
. 2. CASING: 

Amount N/ !l . 

Wall Thi ckness 
Depth Diameter or tleiqht/Ft. Mate:-ia.!. 

E"rom __ _;0..:... • ..:..0 __ To 12.5 Ft. 2 INCH SC<! '10 ?VC 

From ------ To ------- E"t • 

from ==----- To E"t. 
13. GROUT: 

De>Jth Haterial Method 
from 0 . 0 To 8. 5 · Ft . !?ORTLAND BENTONITE: -~S~LtJ:<.:R:.::.R:..:Y __ __ 

from ,........,.----- To E't. 
14. SCREEN: 

Depth Diameter Slot Size Material 
From 12.5 To 22.5 Ft. 2 . 0 in. .010 in. !?'IC 

from ___ To ____ _ Ft. i n. - ---- _ _ __ in. 

From To Ft . 
. 5. SAND/GRAVEL PACK: 

_____ in. _____ in. 

Oe;> t :> Sl. : e 
: rom ~ To 22 . 5 Ft. _ .=..8-..:2..:..0 _ _ 

?'ro o To __ ..;.__ .. Ft .. . 
7 
.. -----

Mate ri a l 
;'rNE SIL I CA SAND 

DRILLING LOG 
To Formation Oesc:ipt ion 

0. 0 . 22.5. TAll SANDY SILT 

I f additi ona l space Ls needed use back of fo rm. 

LOCATION OF SKETCH 

(Show directi on and distance Er:om at least t·,o~o St a t e 
~cads, or othe map reference points. ) 

. 6 . REM.ll.RKS : 
TY\W- j'f\)(l 
·e-s-44 BENTONITE SEAL FROM 8.5 TO 10.5 FEET 

I DO HERESY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WI Tn l SA NCAC 2C , W~LL 
CONSTRUCTION STANDARDS, AND THAT P.. COPY OF TH I S RECORD HAS BEEN PROVI DED TO T:1 2 WELL OWNER. 

CONT RACTOR OR AGSNT Df\.TE 
;'iv-1 REV. 9/9 1 Submit c c~q i. nal to D~·t i sion of Envi =onmental ~ana~er:t !! n t Jnd cop y to we t : <:~·.r.-.e= . 



Drilling Log 

FLUOR DAMI!IL GTi ~ Monitoring It/ell MW-1408 

Project Ashland Raleigh owner ~A:..::s::..:hl:.:::a::..:n~d.::;C::..:h:.:em::.::'~·c::::ai~------
Location 1415 5. Bloodworth Street. Raleigh, NC Pro j. No. 053240498 

See Site Map 
For Boring Location 

Surface Elev. 223.11 ft. Total Hole Depth 21 ft. Diameter .::::.8::..::.5~t~n. ______ _ COMMEN TS. 

Top of Casing 225.11 ft. Water Level Initial 5 ft. Static 
Screen: Dia 2 in. Length 10 ft. Type/Size PVC/0.010 in. See key tor descr;o tions of symools 

Casing: Dia 2 in. Length II ft. Type .!...P_:.V-"'C_:.Rc.:.i=-::se:.:._r ______ _ 

Fill Material SAND Rig/Core .!:.A~T2V_,E;.!a::..r~th.!.l::.p:::.r~ob:::.!e"------'-----
Drill co. Geologic E.xoloration Method .:::S~o.::.:lid"--='S:l.!te;:.cm~A~uo~e::.!.r ___________ _ 

Driller Bill Lambert Log By K. Smith Date 10/02/97 Permit # WM0500J..2E:. 

Checked By 0. McLay License No. 1175 

c ' Ul -0 
0 ...... 

.r.~ ·- ~ 

~ oE ~. =(1) (1) 
a.~ QJ- ..... a. a. 
~~ :3;0. u..s- E 

:::-c 

"' 
Q) 

> 0 0 u 0 
l: Q) 

!d 
.I::. OJ 
O.o 
~....J 

Ul 
co 
u 
[/) 

Description 
(Color, Texture, Structure) 

E 
0 
u 

f.- -3- ,----

1- Nqt]lo 1---

sOlle i" r ~r 
:._ 2 -~\ 1<1 

1-- 4 - ,... r< 
~- r Fl r 

1-- 6 -1~ I~ 

1-- 8 --
1- 10 _p: ~:7 

r.-:;: 1---t~:-
1-- 12 - F:< r. 
1-- 14 -[\ (\ 

1 
;;~~ = f/·. 

1-- 6 - r-/· -I=/: 
f.- 18 - ,_.,... ~/-:· 

r·::.· = 
20 t:: =r::::-: 

1-- - f.... = _::·: 
1-- 22 -
I- 24-
I- 26 -

1- 28-
1-- 30-
I- 32 -

1-- 34-

1-- 36 -

1- 38-
1-- 40 -

1-- 42-
1-- 44 -

f.- 46-
1-- 48-

I- 50-

OJ/ 11 / 1998 lithlog-June.:l6 

t1l 0 a: (!) ~ ({) iXi ~ 
Trace < 10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50% 

SM Tan Sands and Silt s 

Ps~e: ; c f l 



Oivi.sion o! En·.ri::on.:r.ent.al M.lnaqement. - Gcound·..1ater Sec~:.on 
P.O. Bo:< 29535 - !taleigh, N. C. 27626-0535 

Phone (9191 733-J22l 

WELL CONSTRUCTION RECORD 

DRILLING CONTRACTOR: Geologic Excloration , Inc. 

STATE WELL CONSTRUCTION 
DRILLER REGISTRP.TION NU~!BER: 117 5 PERMIT NUMBER: 

r:· WELL LOCATION: (Show sketch of the locatlon below) 

Nearest Town: RALEIGH County: 
------------------------------~EPTH 

, SOUTH BLOODWORTH STREET 
(Road, Commun~ty, or Subdlvis~on and Lot 
2. OWNER ASHLAND CHEMICAL COMPANY 

ADDRESS 1415 SOOTH BLOODWORTH STREET 
(Street or Route No.) 

No.) 

RALEIGH NC 21610 
C~ty or Town State 

3. DATE DRILLED 10-16-97 USE 
4. TOTAL DEPTH 35.0 FEET 

Z1p Code 
OF WELL MONITOR 

5. CUTTINGS COLLECTED YES I X I NO I I 
5. DOES WELL REPLACE EXISTING WELL? YES I NO TX I 
.7: STATIC WATER LEVEL Below Top of Casing: _____ FT 

(Use "+" ii Above Top of Casing) 
3. TOP 0:' CASING IS 2.5 FT il.bove Land Surface* 
•Casing Ter=inated at/or below land surface is ill egal unless a 
variance 
is issued in accordance with 15A NCAC 2C .0118 
9. YIELD (gpm): N/A METHOD OF TEST N/A 
10. WATER ZONES (depth) : __ N~/A~-----------

Fe om. To 

0 . 0' 20-0. 

20.0' 30.0. 

10 .0 ' )5 -0. 

------------------------

DRILLING LOG 
Forma ::.ion De.scri?ti cn 

GN\'f SAND 

~co: 

11. CHLORINP..TION: Type N/A Amount N/ A 
r: additional space is needed use bacX of !o~ 

12. CASING: 
Wall thickness 

Depth Diameter o:- We!.qht/ f't . Material 

Frcm 0.0 To 33.0 _-=-.:c..:....o_ Ft. 2 INCH SC:i 40 P '/C 

:::om To ------ :t. 

<=om To 
.:.....J. G?.OUT: 

-------ft. 

Depth Material Method 
:rom 0.0 To 25.0 __ .=..::...:...:o..._ ft. PORT!.fu'ID BENTON!?::: -~S=.LU:.;R.::.R:..:.~--

From To 
14. SCREEN: 

-------ft. 
Death Diameter Slot Size Material 

;;'rom 33.0 T-o 35 .0 Ft. 2.0 in. .010 in . E'VC 

E'rom ___ To _ ___ Ft. _____ in . ______ in. ______ _ 

From To Ft. 
·15. SAND/GRAVEL-=PA~c=K-: 

_____ in. ____ in. 

Oept.h 
F=om ~To 35.0 ft . 

SLze 
a- 2a 

F::-om To ---- 1't. -----

Mate:ial 
?!NE SI LICA SAND 

LOCATION OF SKETCH 

( Sho•..,. direction and dista nce from at least two Stat e 
Roads, o= o the map reference points. ) 

).,Jrt, 

16. REMARKS: MTti-14TZ BENTONITE SEAL FROM 25.0 TO 30.0 FEET 

I DO HEREBY CERTIFY THP..T THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WEI,L 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO TE:S WELL OWNER. 

DATE 
Gifl-1 REV. , 9/91 Sub:ni::. or~gina l to Oiv:.si.or. of ~n·.r i :cn..'llenta.i. !-{anaqemer:t .a~d ::::py t o .,..e l l owne:. 

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



Drilling Log 

. Fl.UOR DAMJIEL GTJ ~ Monitoring It/ell MW-14 TZ 

See Site Map 
Project Ashland Raleioh owner .::.A:.:;s~h!.!:la~n::od-"=C~h~e!!:.m~ic'""a~I-------
Location 1415 S. Blood~torth Stree t. Raleioh. NC Proj. No. 053240498 

For Boring Location 

Sur face Elev. 224.63 ft. Total Hole Depth 35ft. Diameter .:::8~.5c...:'~n:..... ------- COMMENTS: 

Top of Casing 226.8 fl. Water Level Init ial 5 ft. Static 
Screen: Dia 2 in. Length 2 fl. Type/Size PVC/0.010 in. See key for aescripliof1s of symbols 

Casing: Oia 2 in. Length 33 ft. Type .!..P..:.V..::C..:.R.:!.i-""se;:.!.r _______ _ 

Fill Material SAND Rig/Core .=B:-.-...=5e!..I..::O::..!n"-li ..:..:R:.:.::io~-------
Dril/ Co. Geolooic Exploration Method .!..H~o:.:.:.llo~w~· -=S~t::.;em~A~u'.::f.a.=.e:.._r ------------
Driller Todd Milsaos Log By K. Smith Date 10/15/91 Permit # .:.!.!..".~~'.Ec.;l 

Checked By 0. McLa v License No. 1115 

c 0 
...... >- (/) 

0 c ~ 

.~ 
(/) 

Descrip ti on .r:.~ ::> Q) co - . =d) oE (!) 0 > .C. OJ u 
0.~ QJ- .... a. a. u 0 O.o 

~0. 
u CO....J (Color, Texture, Structure) 
Q) c3~ I.J.._9-

E E 3: '-

0 co 0 a: (.!) Trace < 10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50% 
CJJ iii 

38 
40 

42 
44 
46 

48 
50 

u 

OJ / 11/ 1988 !ithlog-June.S6 

~ 

SM Tan Fine Sands and Clays as mica 

Alluvium, Coarse Sands and Gravel with some cobbles 

Fine Partiall y Weathered Granite. wi th large pieces of quartz and 
pink feldspar 

Page : 1 of 1 



Oivi.5ion of C:nviron.mental Hanaq~ment: - Gtoundwa,ter Sec':.~_on. 
?.0. Box 29·535 -· Raleigil, ll.C. 27626-0535 

Phone (9191 7JJ-J2Zl 

WELL CONSTRUCTION RECORD 

DRILLING CONTRACTOR: Geologic Explora tion , Inc. 

STATE WELL CONSTRUCTION 
DRILLER REGISTRATION NUMBER: 1175 PERMIT NUMBER: -----------------------

I I 

~vELL ·LOCATION: (Shorr7"*'sketch of the location below) 

Nearest Town: RALEIGH County: WAKE 
------------------------------~EPTH DRILLING LOG 

GARNER ROAD 
; Road, Community, or Subdivision and Lot 
2. Ow~ER ASHLAND CHEMICAL COMPANY 

ADDRESS 1415 SOUTH BLOODWORTH ST . 
(Street or Route No. ) 

RALEIGH NC 27610 

No. 

State Zlp Code 

) 

I' 

C1ty or Town 
DATE DRILLED 
TOTAL DEPTH 

01-30-98 USE Of WELL MONITOR 
24.0 fEET 

- · CUTTINGS COLLECTED YES lX I NO I I 
6. DOES 1-IE:LL REPLACE EXISTING WELL? YES I NO TX I 

STATIC WATER LEVEL Below Top of Casing: __________ cf 
(Use "•" if Above Top of Casing] 

. TOP Of CASING IS 0.0 FT Above Land Su!face* 
*Cas~g Terminated at/or below land surface is illegal 
-..-ariance 

unless a 

\s issued in accordance with lSA NCAC 2C .0118 
l. YIELD (gpm): N/A METHOD Of TEST N/ A 
_0. WATER ZONES (depth) : __ ~N~/~A ____________ __ 

~1. CHLORINATION: 
.2. CASING: 

Type N/A P..moun t N/ A 

Wall ThL::knes.3 
Depth Diameter a" Weight/ft . Mat:erial 

~rom 0.0 To 14 . 0 __ .:....:...;:..:::.... __ E't. 2 INCH SC:.i 4 0 PVC 

From To -------- E't • 

F=om To 
l3. GROUT: 

-------- Ft . 

' Depth Material Method 
From 0. 0 To 10.0 E't . !'ORTLAND BENTONITE _ __:S::..:L:.:U:.::R'-"R.:..Y __ __ 

From To 
14. SCREEN: 

------ Ft:. - ----- ------

Deeth 
F:-om 14.0 T·o 24 . 0 

Diameter Slot Size Material 
E't. 2.0 in. .010 in. !'VC 

From To ft. in . i n. ---------

From To E't. in. in. 
~ 5. SAND/GRAVEL PACK: 

Depth 
Fro~~ To 21 . 0 

Size 
n . --~s!.::-_,_,2 o"---

F~am To ------ :t. -------

Material 
<' NO: SILICA SAND 

from Tc fon~a.tion Oescription 

0. 0' 1.0. GR.AvtL/ A.S ?fiAL T 

1.0' 12 . 0' i\ED S IL':'Y C~'! 

l2. 0. 24 .0' T.~.N SILTY :::&Uro 

!! additional :~pace is needed 'J.se bac k o t to:-:n 

LOCATION OF SKETCH 

(Show direction and distance f::om a:: least t·.-~o St:ate 
Roads, or othe map reference points. ) 

1,... 
-0. REMARKS: Wtl-15-08 BENTONITE SEAL f ROM 10.0 TO 12. 0 fEET 

I DO HEREBY CERTIFY THAT THIS WELL 
CONSTRUCTION STP..NDARDS, AND THAT A 

;w-1 REV. 9/ 91 

WITH 1SA NCAC 2C, WELL 
BEEN PROVIDED TO T!-:E l•i::: ~L OWNER . 

OR AGEN? DAT E 
S•.1bmit o!"iginal to Civisio n oE Z:l 'ti:.-o nmental ~ar.aqe~ert: a.nd copy ~o '-le i. : owr.e !."' . 



Drilling Log 

FL!fOR DAHUil. GTI ~ Monitoring 0/ell MW-1508 

See Site Map 
Pr 0 jec t Ashland Raleioh owner ~A:!.is~h~la:!-'n:.:=d~Ce!..h:.::.e~m:.:.!ic"""a~I-------
Location 1415 S. Bloodworth Street: Raletah. NC Proj. No. 053240498 

For Boring Location 

Surface Elev. 225.00 fl. Total Hole Depth 24 n. Diameter ~8:..:.:.5~in:.:..'· ------- COMMEN TS: 

Top of Casing 224.10 ft. Water Level Initial 1 f t. Static 
Screen: Dia 2 in. Length 10 f t. Type/Size PVC/ 0.010 in. See key f or descrip tions of symOofs 

Casing: Dia 2 in. Length 14 f t. Type .:..P..!.V:=.C...:.R.::.i::..:se::.:.r _______ _ 

Fill Material SA NO Rig/Core ..:B~-__,Se!..I..=D~n~JI'"-R::.:io;!_ ______ _ 

Drill Co. Geoloaic Explora tion Method .:..H:.::::o.:.::llo::::..;w~S:.!:I e::.:m:.:...:::.A~u.:::.a.=.e:...r -----------
Driller Todd Milsap s Log By J. Trotter Date 1/ 29198 Permit # WM05004 

Checked By 0. McLay License No. !175 

c 0 
..... " 

.,; 
0 - Qj "' ..... c (.) 

.c.~ ... ~ :;J :COl 
co -. =(!) oE (!) 0 > u a.::: 0 Q)_ ..... a. a. u u a.o 

J:C. Q) CO...J 

Descript ion 
(Color, Texture, Structure) 

~~ LL.,9; E 3: E .... 
0 fO 0 a: (.!) 

(/) iii ~ 
Trace < 10%, Little 10 % to 20%, Some 20% to 35%, And 35% to 50% 

2 
4 

6 
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10 

12 
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16 

18 

20 

22 

u 

2 4 --ll'-'-"-'--_......~1 

26 

28 

30 

32 
34 

36 

38 

40 

42 

44 

46 

48 
50 

OJ / 11!!998 lil hlog - June.96 

Gravel (fill material) 

Red clay (fill material) 

Alluvium, coar se sand and gravel with some c obbles 

Peg~: I o: ! 

-- ... ~--- --------------



Oi •t i.Si·on o; Envirorunent.3!. Manaqera_ent - G.caund·,..ac.e.r Section 
.P.O. l!lo~ 295JS - ~aleiqh, li..C. 27626-0535 

Phone 1919) JJJ-3221 

WELL CONSTRUCTION RECORD 

JRILLI~TG CONTRACTOR: Geologic Exoloration, tnc.. 

STATE WELL CONSTRUCTION 
DRILLER REGISTRATION NUMBER: 1175 PERMIT NUt-lBER: 

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

WELL LOCATION: (Show sketch of the locatlon below) 

Nearest Town: RALEIGH County: 

GARNER ROAD 
, -~oad, Community, or Subdivision and Lot No.) 
2. OWNER ASHLAND CHEMICAL COMPANY 

ADDRESS 1415 SOUTH BLOODWORTH ST. 
(Street or Route No.) 

P.ALEIGH 
Cl.ty or Town 
DATE DRILLED 
TOTAL DEPTH 

NC 27610 
State Zl.p Code 

02-02-98 USE OF WELL MONITOR 
4 5. 0 FEET 

J. CUTTINGS COLLECTED YES lXI NO I I 
5. DOES WELL REPLACE EXISTING WELL? YES I NO TX/ 

STATIC WATER LEVEL Below Top of Casing: __________ FT 
(Use ••• i f Above Top of Ca3inq) 

. TOP Of CASING IS 0.0 FT Above Land Surface* 
*Casing Terminated at/or below land su=face is illegal unless a 
variance 
· .s issued in accordance with 15A NCAC 2C . 0118 

YIELD (gpm) : N/A METHOD OF TEST N/A 
_Q. WATER ZONES (depth) : __ ~N~/~A~------------

EPTH 
FI:Om ro 

0.0' 20.0' 

20.0' 44.0' 

44 . 0' "5 ,Q I 

WAKE 
DRILLING LOG 

For;nation Description 

:\ED SANOY SI!.'!' 

':'AN ORftJ-IGE: SANDY Sir..':' 

ll. CHLORINATION: Type N/A 
2. CASING: 

Amoum: N/A 
rt additional space i.s needed use back of !o:-;n 

Wall Thickness 
De~th Diame~er or ?ieiqht/tt. ~ater.:.a.i LOCATION Of SKETCH 

<::om 0.0 To 43.0 SCl 40 P1/C __ :.::..:..:::..__ o~. 2 INCH 
(Show direction and distance from at least two State 

:.:-or:t To _______ ct. Roads, or othe ma9 reference points.) 

:~om To 
13. GROUT: 

------- n. 

Depth 
?rom 0.0 To 39.0 

E"rom To 
14. SCREEN: 

Material Method 
---''-'--'--'--- ot. PORTLAND B~NTONITE SLuRRY 

------- E"t . 

Depth Diameter Slot Size Material 
From 43.0 To 45.0 Ft . 2.0 in . . 010 i n. ~vc 

( 
From ______ To ______ Ft. ______ in. _____ in. 

from To Ft . in. 
. 5. SAND/GKAVEL PACK: 

______ in . 

Depth Si:e 
f=om __ 4!_._0 - r o 4 5 ' 0 n . _ _,a'-'--"'2 o,___ 

To _______ Ft. _____ __ 

Ma t:erial 
FINE SILICA S~ID 

iST~ 
FEET ~ 6 . RENARKS: M'"ti- H-sg_ BENTONITE SEAL FROM 39.0 TO 41. 

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

I DO HEREBY CERTIFY THAT THIS WELL 
CONSTRUCTION STANDARDS, AND THAT A 

;w-1 REV. 9/91 

WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL 
COPY OF THIS RECORD HAS BEE:N PRO VI OED TO TE::: WSLL 01-iNE;?.. 

2 2 - r? -1Cf 
OR AGDl'!' DP..TE 

St;.bmit o:-~qinal to Division of E:~·,:. ror.mental Handqe:::t~e:"'.t:. dr.d ccpy to '"'~!ll c...-r.e= . 



Drilling Log 

.FLU9R DANIEL GTI ~ Moni to ring Well MW-15TZ 

See Site Map 
Pro ject Ashland Raleigh owner .::::A~s.c!.hl:..::a~n:::..d....:C~h:..::e.:.:.:m::::ic:..=a!.:...l ______ _ 

Location 1415 S. Blood~•orth Street. Raleigh. NC Proi. No. 053240498 
For Boring Location 

Surface Elev. 225 ft. Total Hole Depth 45 tt. Diameter e::B~.S~in"-. ------- COMMENTS: 

Top of Casing 224.1 ft . Water Level Initial 1 fl. Static 
Screen: Oia 2 in. Length 2 ft. Type/Size PVC/0.0 10 in. See key for aescnptions J; symbols 

casing: Dia 2 in. Length 43 ft. Type .:...P..:.V-"'C~R.:.:.i""se::..:.r _______ _ 

Fill Material SAND Rig/Core _.8::...-...::S~I..=D:.c..n~II..:..R:.:..:ia~-------
Drill co. Geologic Exploralion Method .:...H:.::o::.:.llo~w::....::S~I e::o:m::.:....::.A:.::u:::..a:::.e:.-r ___________ _ 

Driller Todd Mitsaos Log By J. Trotter Date 1/29/ 98 Permit # WM05004 

Checked By 0. McLav License No. 1115 

c 0 
.... >- ui 

0 c (.) II) 

.c~ 
~ :> Ill 

:Ern 
10 

~ . =QJ oE QJ 0 > 
a.:: QJ- .... a. a. (J 

0 O.o u 
QJ~ 3:0. u 

ill (/) 

Description 
(Color, Texture, Structure) u..~ ~...J E 3: 0 E 10 0 a: C!l (J 

0 (/) 
U) iD ~ 

Trace < 10%, Little 10% to 20%, Some 20% to 35%, And 35% to 5 0% 

38 

40 
42 

44 

46 
48 I 

50 

u 

OJ/ 11 /1998 ;i thlog-June.96 

::::> 

Red clay (fil l material) 

Ta n alluv ium, coarse sand and gravel with some cobbles 

Grey / Tan alluv ium, coarse sand and gravel with some cobbles 

Fine partially •rJ eathered granite, •,-11 t h lar•,;Je pieces of quart z ana 
p ink ieldspar 

Page: I cf 



Di•;i.3ion o: £:1vironment.t.l Manaq'!ment - Grounc!·..--a:: e r Seet.:!.cn 
P. O. ao~ 29535 - Raleigh, N.C. 27626-0535 

Phone 19191 733-]221 

WELL CONSTRUCTION RECORD 

DRILLtNG CONTRACTOR: Geologic E::mlor-ation, Inc. 

STATE WELL CONSTRUCTION 
DRILLER REGISTRATION NUM8ER: ~175 E'ERMIT NUMBER: ---------------------------

WELL LOCATION: (Show sketch of the locatlon below) 
Nearest Town: RALEIGH County: 

------------------------------nEPTH 
SOUTH BLOODWORTH STREET 

,·Road, Community, or Subdivision and Lot No .) 
2. OWNER ASHLAND CHEMICAL COMPANY 

ADDRESS 1415 SOUTH BLOO DWORTH STRE&T 
(Street or Route No.) 

RALEIGH NC 27610 

.. C~ty or Town State 
DATE DRILLED 10-14-97 USE 
TOTAL DEPTH 22.5 FEET 

Z~p Code 
OF WELL MONITOR 

S. CUTTINGS COLLECTED YES I X I NO I I 
6. DOES WELL REPLACE EXISTING WELL? YES I I NO j;{ I 

STATIC WATER LEVEL Below Top of Casing: __________ FT 
(Us e "+" if Above Top of Casing) 

. TOP OF CASING IS 2.5 FT Above Land Surface* 
*Casing Terminated at/or be~ow ~and surface is i~~ega~ 
vari.ance 
.s issued in accordance with 15A NCAC 2C .0118 
). YIELD (gpm): N/A METHOD OF TEST N/A 
_Q. WATER ZONES (depth) : __ ~N~/~A ____________ _ 

unless a 

:"rom. 7o 

a.o• Z2 . 5' 

WAKE 
DRI LLHlG LOG 

For.nat.!.~n Description 

~1. CHLORINATION: 
.2. CASING: 

Type N/Jl. Ac"'liOUnt N/A 
If addit~onal space 1s neec!ed use back of fa~ 

Wal l ttlic:<ne3s 
D~pth Diarnete~ or ~eight/rt . Material 

from ___ 0;:;..·;;..;0:...__ To __ _;1=-:2::..;·:..::5:__ ft. 2 INCH SCH 40 P'IC 

erom ------ To -------- H. 

from ....,.,----- To ______ _ 
).3. GROUT: 

Ft . 

Depth Material Method 
From 0. 0 To __ ___:8;;..;·..::5__ Ft. PORTLAND BENTONITE -----'S"'L"'U""'R;:.;.R v"'". __ __ 

From To _______ Ft. 

14. SCREEN: 
Death Diame ter Slot Size 

From ~ T.o ---'2::.:2:..;·..::5 __ Ft. 2 . 0 i n. . 010 in. 

From _____ To ------- ft . ----- in. in. 

From To Ft • 
. 5. SAND/GRAVEL PACK: 

------- in. _____ in. 

Depth Site 
'"~"' ~ 'o 22.s :t . __ _,a_-2"-'o'----

F~Olll To --::,-:-.,..--- Ft . --=::-------

Hat~rial 
fiN<: S ILIC.\ SAm:l 

Material 
PVC 

LOCATION OF SKETCH 

(Sho•..J direction and distance from at least two State 
~oads, or othe map re ference points.) 

·. 6 . RE~Lll.RKS : 
JY\ IJV-1 ~ Ol3 
ee=t"6 BENTONITE SEAL FROM 8.5 TO 10.5 FEET 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO TH E WELL OWNER. 

CTOR OR P..Gai': D.J; T E 
;w-1 REV. 9/91 Submir; original to Di·n.sion of Zr.vi!'or~enc:3l ~anaqe~~ r.r:: a.r.d copy t o ;..re ll oWi"l.er. 



Drilling Log 
Mo n it oring If-Jell MW-1608 

Project Ashland Raleiah owner .::.Ac.:::s:;..:h:.=la::..:n..:::.d...::C::.:.h:.=ec:.:.m::.::ic::.::a"'-1 ______ _ 

Location 1415 S. Bloodwor th Street, Raleigh. NC Pr oj. No. 053240498 

See Si te Map 
For Boring Location 

Surface Elev. 235.94 f l . Total Hole Depth 21 f t. Diameter .:::8:.:..:.5~,11~. ------- COMMENTS: 

Top of Casing 237.85 ft. Water Level Initial 15 ft. Static 
Screen: Dia 2 111. Length /0 ft. Type/Size PVC/0.010 111. See ~ey for descrip/icn:; o f symools 

Casing: Dia 2 111. Length II f t. Type .:...P...!.V.!:C'-'R-"i::!.:se::..:.r _______ _ 

Fill Material SAND Rig/Core ~A::..;T'-'V:......:E..::!a'-"r tc!..!h~:::..P~ro::.::b::.::e'--------
Drill Co. Geolooic Exploration Method ..:::S:.:::o~lid~S:;:te::..:.m:.:....!:A~u:::..a:::.;er:..__ ___________ _ 

Driller Bill Lambert Log By K. Smith Date 10/03/97 Permit # WM05001Jlc 

Checked By 0. McLa v License No. 1175 
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u ~_..J (Color, Tex ture, Struc t ure) 
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10 0 CI: (.!) u 
(f) Trace < 10%, Li t tle 10 % to 20%, Some 20% to 35%, And 35% t o SO% 

(fJ iii ~ :::) 

SM Mar oon Sands and Sil ts with li tt le Clay as mica 

I~ 



Di·1ision ot Znviro~ental. Hanaq'!ment - GcounC· .... at~r :l~cicn 
P.O. 3o:< 29535 - f\Jl4fiqh, !I.C. 27526-0535 

Phone 1~19) 7JJ-3221 

WELL CONSTRUCTION RECORD 

DRILLING CONTRACTOR: Geologic Exoloration, Inc. 

STATE WELL CONSTRUCTION 
DRILLER REGISTRATION NUMBER: 1175 PE~~IT NUMBER: ------------------------

(Show sketch of the Iocatfon below) I 
c • WELL LOCATION: 

Nearest Town: RALEIGH County: WAKE 

SOUTH BLOODWORTH STREET 
Road, Commun~ty, or Subdivision and Lot 

i. OWNER ASHLAND CHEMICAL COMPANY 

ADDRESS 1415 SOUTH BLOODWORTH STREET 
(Street or Route No.) 

No.) 

RALEIGH NC 27610 
C~ty or Town State Zip Code 
DATE DRILLED 11-07-97 USE OF WELL MONITOR 

!. TOTAL DEPTH 47.0 FEET 
=>. CUTTINGS COLLECTED YES I X I NO I I 
6. DOES WELL REPLACE EXISTING WELL? YES I I NO TXI 
7: STATIC WATER LEVEL Below Top of Casing: -- 'T 

(Use "+" if Above Top of Casing) ----------
. TOP OF CASING IS 2 .5 FT Above Land ~urface* 
Cas.ing '!e.cn..i.nated at/or be~ow ~and surface is il~eg~ unl.ess a 

variance 
is issued in accordance wi~~ 15A NCAC 2C .0118 
). YIELD (gpm): N/A METHOD OF TEST N/A 
:_o . WATER ZONES (depth) : __ N.;_/_A ______ __ 

11. CHLORINATION: 
l2. CASING: 

Type N/.n. P._'t\oun t N J A 

Wall !hickr.ess 
De 9th Diameter or ·~iqht/Ft. Hat.f!=ial 

13. 

14. 

F:-om 0.0 

:?:om 

::rom 
GROUT: 

from 0.0 

From 
SCREEN: 

From 45 . 0 

To 45.0 __ _:..::.~- F::. 2 INCH SCH 40 PVC 

To ------- O't. 

To ------- E't. 

Depth Ma teria l M~thod 

70 

To 

De9th 
To 

41.0 --....:..::.~- f::. PORTLAND SE:NTONr:'E: __ _::cS.:::;LU::..::Ro.o:Rc:.Y __ __ 

-------- ft. 

Diameter Slot Size 
47.0 2 . 0 i n. .010 in . 

Material 
PVC 

from ______ To ___ Ft. ---- i:L in. 

O"::om To f t. 
15 . SAND /GRAVEL PACK: 

------- in. ______ in. 

Dep th 
from~ To 47.0 

Size 
Ft . _ ,_8 -..::.2 0::__ __ 

r~om To ------- Ft. ------

Ma terial 
Fill!: S!L!CA SAND 

EPTH DRILLING LOG 
Fro :a For.n.ation :le!tcript:ion 

0. 0. <t5 . a· r.>.N s;urny srLr 

4 5. 0 I 47 .0' SRCWN ?A..'l.T !ALLY 'oiEJ\Tl!ERED RCC:{ 

If additional space is needed use back of fo~ 

LOCATION OF SKETCH 

(Show direction and distance from at least t•11o State 
Roads, or cthe map reference points . ) 

)o\J~ 

0 L a.;J lll;r!1-, 

>trecl' 

l 6. REHARKS: MW- 16TZ BENTONITE SEAL FROM 41. 0 TO 4 3. 0 FEET 

I DO HEREBY CERT IFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WIT H 15A NCAC 2C, WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE WELL OW~ER . 

11 ~ r1~rr 
SIGNAT DATE 

-:;rl'l-1 REV. 9 / 91 Submit or !. q i nal :o D L•1is ion o :: ::n'li.:-c nmental ~ianaqement a.nd C:J?Y t o ·..1el!. owne :-. 



Drilling Log 

Fl.upR DANIEL GTI ~ Monitoring Well MW-16TZ 

See Site Hap 
Project Ashland Rateioh Owner ::.A~s.:..;,la~n~d~C:.!.;hc:.e::.:.m::::ic.!:!a:....l -------
Location /LI/5 S. Bloodworth Street. Ratetqh. /1/C Proj. No. 053240498 

For Boring Location 

Surface Elev. 235.18 fi. Total Hole Depth 41ft. Diameter .::.B:....:':..:.:·n. _______ _ COMMEN TS: 

Top of Casing 231.44 fi. Water Level Initial 15ft. Static 
Screen: Oia 2 in. Length 2 ft. Type/Size -"0~.0!..!.1~0-"'in'"-. ------ See key far C:escriptians of symbcls 

Casing: Oia 2 in. Length 45 ft. Type .!..P..!V..!:<C~R.2.!.i:..::se:J..r ______ _ 

Fill Material SAND Rig/Core -"'2~0~0:!..!:ie~de!..!"~·cKc:....' --------
Drill co. Geologic Exotorafion Method ------------------
Driller l og By R. Learv Date 11/6191 

Checked By 0. McLay License No. 1175 

c 0 ~ ,.. <I) 

0 ..... c iii 0 
<I) 

.c~ - o'E :::> > :COJ IU - . =ru lb 0 u a.:::: QJ- ..... a. Q. u 0 a.o 
<lJ~ :s;a. u 

Ill 

Permit # ___ _ 

Descrip ti on 
(Color, Texture, Structure) 

Trace < 10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50% 
LL._9; ~...J 

0 E E X ~ 0 Ill 0 a: (!) 
(/) iii ~ u 

1--3- ,.--

SM 

SM 

11-++H-11--IIIf 

OJ/12/1998 lith log - June.96 

Sil ty clays red (mostly )with fir st foot pea gravel, more sandy then 
silty clay 

Sil ty red sands, some clay grading to tan silts and sands 

Sil ty sands-mica 

Granite. with quartz and mica 5oring r::rmir.a ted 

Pege: ! of! 



D:.·1!.3i.on o!: S:-\"Ji::omnenta!. ~a!lc~qe:nent - Gcoundwatec S~tion 
P.O. 9ox 295J5 - Raleiqh, N.C. 27626-0SJS 

Phone 1313) 7JJ-J22l 

WELL CO~TSTRUCTION RECORD 

DRILLING CONTRACTOR: Geologic Exolora tion, Inc. 

STATE WELL CONSTRUCTION 
DRILLER REGISTRATION NUMBER: 1175 PERMIT NUMBER: --------------------

r. w·ELL LOCATION: (Show sketchm;r" tFle Ioc'~rr;~·seior.v) 
Nearest Town : _...::.RA_:_:L=-E_I_G __ H _______________ __,.., County : 

EPTH 
SOUTH BLOODWORTH STREET 

Road, Community, or Subdivision and Lot No.) 
L. OWNER ASHLAND CHEMICAL COMPANY 

ADDRESS 1415 SOUTH BLOODWORTH STREET 
(Street or Route No.) 

From To 

a. o · 20.0' 

20.0' 48.0. 

48 .0 . 55.0' 

5 

WAKE 
DRILLING LOG 

Focma:ion Desc::iption 

:U:D SIL7'! CU.'( IF! Lt. l 

9RCA"N 5...\N'DY CL.A'! 

SROWN SANDY SIL7 

~~LEIGH NC 27610 
55.0. 65 .0' BROWN SAN1l :n7~ Qtlli.."-7Z COBBLZS 

l. 
' '. 

Clty or Town State 
DATE DRILLED 10-08-97 USE 
TOTAL DEPTH 85.0 FEET 

Z~p Code 
OF WELL MONITOR 

~ . COTTINGS COLLECTED YES IX! NO I I 
6. DOES WELL REPLACE EXISTING WELL? YES I NO TXI 
i: STATIC WATER LEVEL Below Top of Casing: __________ FT 

(Use "+" if Above Top of Casing) 
i. TO~ OE" CASING IS 2. 5 FT Above Land Surfacer 
'Casing Te.rm.inatad at/or below land surface is illeq~ 
variance 

unless a 

is issued in accordance with 15A NCAC 2C .0118 
~. YIELD (gpm): N/A METHOD OF TEST N/A 
lO. WATER ZONES (depthl:_:_:N~/~A~--------

11. CHLORINATION: 
l2. CASING: 

Type N/A Amount N/ A 

Wall 'lhicknes3 
De?:h Diameter or ~Lqht/Fe . Mat:e~ial 

2 INCH SC! 40 PVC 

65. 0. 68.0. 

68 . 0' as . o · 

!f additional 3pace is needed u~e back of fo~ 

LOCATION OF SKETCH 
<= :::m __ _:0::..;·:...::0:.___ 'l'o ___ 7~0:...:·~0-- ot: . 

F=om _ ..::.0..:.... 0::.___ 'l'o 68.0 <t: . 6 1/4 :NCH .188 
(Show direction and distance frcm at least t'"o State 

GALVANIZ~D Roads, or othe map reference points.) 

F::crn =,.------ To Ft. 
13. GROUT: 

Depth Material Method 
F=om 0.0 'l'o 65.0 Ft. PORTLAND BEN'I'ONnE _ __::Sc;:L::::,U.::.R!.:.RY!.-__ _ 

F=om 0.0 'l'o 68. 0 Ft. POR'I'Ll\.ND 3EN'I'ONI'l'E SLURR'f 

14. SCREEN: 
Deot:h Diameter Slot: Size Material 

F=om 70.0 T·o 85.0 Ft. 2.0 in. .010 in. PVC 

Fr;)m ____ :'o _____ _ Ft. ----- in. ___ _ in.-------

E'rom To Ft. _____ in. ___ _ 

15. SAND/GRAVEL PACK: 
in. ---------

Cepth SLze 
from~ To BS.O :t. _.::..8-_::2.::..0 _ _ 

Hat•rial 
F!ll'!: SILICi\ SAN1l 

Sou~ 
0tovJ&JJ!fM 
Str~r 

. f~oo To --...... ..--...- Ft. ----,........, 
16 . RE~: MW-16BR BENTONITE SEAL FROM 65 .0 TO 69.0 FEET 

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

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVIDED TO THE 'riE:LL 0 1tTNE?,, 

DATE 
S~'l-1 REV. 9/91 Submi t oriqinal to Oivi !ion oE ~r:vi!'or..i:lenta !. Hana:;~ent and ccpy to we.i..l cwne:-. 

------· ----·---- ---------------- - ------- ---------------· . --------- ------ -· 



., 
·, 

· ' 

Drilling Log 
Monitoring We ll MW-168R 

See Site Map 
Project Ashland R aleiqh Q•,.mer .::.A:...::s~h::;;la:.:._n:_.::d:_:C~h:_::e::..:.m~':::..C:::.al:__ ______ _ 

053240498 
For Boring Location 

Location 1415 S. Bloodworth Street. Raleiah. NC Pro j. No. 

Surface Elev. 241.01 f t. Total Hole Depth 122ft. Diameter 10/5.95 in. COMMENTS: 

Top of Casing 243.52 fl . Water Level Initial 30ft. Static 
Screen: Oia 2 in. Length .!.:IS~f~t.______ Type/Size PVC/0.010 in. See key tor descr iotions of s;mcols 

casing: Dia R/2 in. Length ""6""9"-/ -'-1.:::.0.....:f.:.;l·'----- Type PVC Riser 

Fill Material SAND Rig/Core ~A:!.!.ir~R~iia L-----------
Drill Co. Geologic Exolora/ion 

Driller Niall Pardue Log By 

Checked By D. McLaY 

Well 
Completion 

03/ 11/ 1998 li thmcp- jan95 

Method Air Rotary 

K. Smith Date 10/ 6/ 91 Permit # WM05003~c 

License No. 1115 

SM 

I : 
I 
I . 
I . 
i 
j '--J ~ .. ~ I e--H 

;I 

Description 

(Color, Texture, Structure) 
Trace < :ox. Little lOX to 20X, Some 20X to 35%, And 35X to SOX 

F ill Material 

Maroon sand and silty clays 

::age : 1 cf _ 



Drilling Log 
Monitoring Well M~I-168R 

Project A snland Flaleiah owner ::.A:..::s::..:.hl:..:::a::..:.n:=..d...;:C::..:h.::.:em~'~c.:::.al:....__---=-:::-:-::--:~ 
Location 1415 5. Bloodworth Street, Raleiah, NC Proj. No. 053240498 

~ 

.c.~ oE ~. Well a.:: ..... a. 
llJ~ Completion I.L._s. 
0 

70 
72 
74 
76 
78 
80 
82 
84 
86 
88 
90 
92 
94 
96 
98 

OJ/ 11 /1998 lit;,mcp- ian95 

0 
..... >--c t :;, > Ill 0 

a. u 0 
0 

E 3: <IJ 
Ill 0 a: 
(f) ai ~ 

5~1 

Descr iption 

(Color, Texture, Structure) 
Trace < 10%, Little 10% •o 20%, Some 20% to 35%, And 35% to 50% 

Fine Partially \-leathered Granite, with large pieces of 
quartz and pink feldspar 

Fractured Zone 

Competent Granite Bedrock 

Pase: 2 of 3 



FLU,OR DAHilL GTI ~ 
Drilling Log 

Monitor ing We ll MW-168R 

Project Ashland Raleigh owner .::.A~s:.::hl.::!a:..:.nd:::...::C~h;;:;em~'.::!·c~ai~-----=--=-=------
Locaron 1415 5 Bloodworth Stree t Raleioh NC Pro j No 053240498 I ' 

0 -:::: >- .; 
..... c: ~ (.) "' Descr iption .c.~ 

~ a! ~ oE :::> > .C. OJ ~. Well 
Q) 0 

a.~ .... a. u 0 O.o u 
a. () 

~~ Completion l..i:.,S- E 3: a! fO....J f/) (Colo r, Textu r e, St r uc t ure) 
'-ro 0 a: (9 u 

(}) co ~ 
(/) Trace < lOX, Little lOX to 20X, Some 20X to 35X, An<l 351 to SOX 
:) 

1-114- L-
; 1:j;;:;:"l 

l /' 
1-116-

/ ,-, r-,. ,-
1-118- /' ,.,-, GR 

.. \ ·:.:_ .... : ..... :_ .... 
~/' f-120- :::~)\~;;;:::;;:;;::;- /I-" 

/ ' 
1-122-

... ; .. :': .. :': ..... ~ ..... / ~--

1-124-

f-126-

~128-

1--130-
. 

~132-

~134-

f-136-

f-138-

1--140-

I- 142 -

1-144-

. ! 

~t46~ 
1--148 

~tsoJ 
~15 2 -

~154 

~156 I 

f-158-

~160-

~16 2-

1-164-

l-166l 

1-168-1 

1- 170~ 
..J 

~172~ 
1- 17 4 -j 

~17 6~1 
1-17811 

CJ/11/ 19 98 Wvncp - ;an95 
Page : 3 of 3 

__ .. _ --~ - - -- ---------------- ---.------ --



O.i.vi~ion o! ~nviro~'llent.l:l M'.lnagement - GrcunCwater Sec~ion 
P.Q. Bo~ 29535 - Raleigh, N.C. 27626-0535 

phone 1~191 733-3221 

WELL CONSTRUCTION RECORD 

DRILLING CONTRACTOR: Geologic Exoloration, Inc. 

STATE WELL CONSTRUCTION 
DRILLER REGISTRATION NU~IBER: 1175 PERJ.'1IT NUMBER: ------------------------

t: WELL LOCATION: 2 "¥ (Show sketch OL the location below) 

Nearest Town: RALEIGH County: 
EPTH 

WAKE 

SOUTH BLOODWORTH STREET 
Road, Commun1ty, or Subd1v1sion and Lot No.) 

2. OWNER ASHLAND CHEMICAL COMPANY 

ADDRESS 1415 SOUTH BLOODWORTH STREET 
(Street or Route No.) 

~~LEIGH NC 
C1ty or Town State 

I. DATE DRILLED 10-13-97 USE 
l. TOTAL DEPTH 16.0 FEET 

27610 
Zlp Code 

OF 11'1ELL MONITOR 

~ . CUTTINGS COLLECTED YES lXI NO I I 
6. DOES WELL REPLACE EXISTING WELL? YES I I NO TXI 
7: STATIC WATER LEVEL Below Top of Casing: __________ FT 

fUse ••• i! Above Top o! Casing) 
:. TOP OF CASING IS 2.5 FT F~ove Land Surface* 
•Casing Terminated at/or below land surface is illegal unless a 

variance 
is iss~ed in accordance with 15A NCAC 2C .0118 
~- YIELD (gpm): N/A METHOD OF TEST N/A 
LO. WATER ZONES (depth) : __ ~N~/~A ____________ _ 

11. CHLORINATION: Type N/A Amount N/A 
L2. CASING: 

~all lhic!<ness 
Depth Diameter or Wei<;ht/ !"~. Material 

i:=cm 0.0 To 6. 0 E"t. 2 INC!! SCH 40 PVC 

E"::om To ----- E"t. 

E'~om To 
13. GROUT: 

------- E"t. 

Depth Material Method 
F=cm 0 . 0 To 2. 0 Ft. PORTLAND BENTONITE SLURRY 

e'rom To e't. 
14. SCREEN: 

Death Diameter Slot Size Material 
!::om 6.0 T·o 16.0 Ft . 2 . 0 in .. 010 i n. PVC 

:::om _____ 'l'o ------ Ft. -----:-- in. ____ in. 

~=Qm To Ft. 
15. SAND/GRAVEL PACK: 

____ in. ____ in . -------

Depth Si,e 
<:-om ___ 4 ._0 _ "ro 16 . 0 Ft. - "-8 -...=2"-0 _ _ 

To ------ n. -----

Material 
fiN"i: srL!CA SiiND 

DRILLING LOG 
from "ro :'ormation Desc::-1;=~tion 

0.0, 16.0 . "r:>-.'1 SAHDY SIL'!" 

rf additional space is needed use back o! far.n 

LOCATION OF SKETCH 

{Show dire-.::tion and distance from at least two Sta::: 
Roads, or othe map reference points.) 

7i)l.;Fl 
efc.J..,~-ltl 

>tretr 

1,.. 
- 0. REM..li.RKS : 

TY\ w -li<:JS 
'69 17 BENTONITE SEAL FROM 2.0 TO 4.0 FEET 

I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C , WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD H.A BEEN PROVIDED TO TEE WE:LL OHN~~-

DATE 
:;w - 1 REV. 9 I 91 Submit ori.qinal :.o Di'li.sian of E:nvi.:or~ental !ianaqer...ent and copy to '"'e~l o·.r..e.:. 

----- -------~-·-----~~---- ~ ---·-



Drilling Log 
tvlonitoring Well ~1W-1708 

Project Ashland Raleioh owner .::A:..::s:..:;hf~a:..:;n~d...::C::ch~e:.:.:.m::::'c~a:_f ______ _ 

Location 1415 S. bloodworth Street. Raleioh, NC Proj. No. 053240498 

See Site Map 
For Boring Location 

Surface Elev. 221.91 ft . Total Hole Depth 16 ft. Diameter ..:::B:.:..o.5:....:.:.:in.:.... ------- COMMENTS: 

Top of Casing 224.3 ft. Water Level Initial 5 ft. Static 
Screen: Dia 2 in. Length /0 ft. Type/Size PVC/0.010 in. See key for aescflptions of symbols 

Casing: Oia 2 in. Length 6 ft. Type .!..P.::.II~C....:.R.!!.is""e:..:.r _______ _ 

Fill Material SAND Rig/Core ..<::Ac...!.T..:..V....!E:..!a::..!.r-""th'..!.I:..P::::.r~o::<.b!::..e ______ _ 

Drill Co. Geolooic Exoloration Method ..:::S:.::o.:.:.lid:::....:::S:..:.I~em~A::.::u:;:;:q:.:::.e.:_.r ___________ _ 

Driller Bill Lambert Log By K. Smith Date 10103/97 Permit # WM05Q_O}.Jc 

Checked By 0. McLay License No. 1175 

c ' >- ui 0 
0 - c (.) "' Description 

.r:.~ ~ 

~ 

" 
Q) 

:ceil 10 
oE (1) > u Q:: =(1) 

ID-
(1)~ 3:0. 
0 E 

0 
u 

~ -3- .---
~ Nr:c f--

s f.'r fir 
r- 2 -1~ !&II 
r- 4 -!~ ~I 
~ 6 - i'.}:~i/:.: 
- 8 - : .. :;-.: = v 

:.-:::·. =t·:· 

- 10 - /;::· /( ,: ... -
- 12 - - :<· :.;;:-. = ·.:>· 
r- 14 - r:}: If'· 
r- 16 F::-. . = fi::· 

- 18-
-20-

1- 22-

f- 24-
:.... 26-

- 28-

1- 30-

1- 32-

,.... 34-

- 36-

f- 38-

1- 40 -; 

f- 42-

-44-

f- 46-

1- 48-
,_50-

.... a. 
U..-9; 

OJ/11/1998 lithlog - Ju!1e .96 

0 
a. u 0 a.o 

0 ~...J (Color, Texture, Structure) 
E 3: Q) (/) 

10 0 a: C) u 
~ 

Trace < 10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50?~ 
(/) iii ~ 

Ill 
SM Tan Sands and Silts 

P.::oe: 1 cf I 

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



Oivi.sion of a:::"L·tiron:nent:ll Man.tql!ment - Groundwat.e: S.-ct!.~n 
~-0. ao~ 29535 - R~!~iqh , ~ .c. 2762~-05]5 

Pho~~ (9L91 ?ll-3221 

WELL CONSTRUCTION RECORD 

DRILLI;NG CONTR.'\CTOR:Geologic Exploration, Inc. 

STATE WELL CONS TRUCTION 
DRILLER REGISTRATION NUMBER: 117 5 PERHIT NUHB ER: ------------------------

MP!! AS WN h!di•Vtm 
(Show sketch of t ne locatlon bel ow ) WELL LOCATION: 

Nearest Town: RALEIGH County: WAKE 
EPTH --~orrRrinL'L~lnNrG~L'O~G~--

'SOUTH BLOODWORTH STREET 
Road, CommunLty, or SubdiVLSLOn and Lot 

L. OWNER ASHLAND CHEMICAL COMPANY 

ADDRESS 1415 SOOTH BLOODWORTH STREET 
(Street or Route No. ) 

No.) 

RALEIGH NC 27610 
CLty or Town State Zlp Code 
DATE DRILLED 10-15-97 OSE OF WELL MON ITOR 
TOTAL DEPTH 50.0 FEET 

CUTTINGS COLLECTED YES I X I NO I I 
6 . DOES WELL REPLACE EXISTING WELL?· YES I NO TX I 
7.: STATIC WATER LEVEL Below Top of Casing : _____ E"'f 

(Use "+" if Above Top of Casinq) 
. TOP OF CASING IS 2.5 FT Above Land Surface* 
Casing Ter.ninated at/or below land surface is iLlegal unless a 

variance 
is issued in accordance w:i.th 15A NCAC 2C .0118 
). YIELD (gpm): N/A METHOD OF TEST N/A 
.0. WATER _ZONES (depth) : __ ~N~/~A ____________ _ 

11. CHLORINATION: Type N/A 
.2. C.ll.SING: 

Amount 1<1/ A 

Wall ~hickneso 
Depth Diameter o< w • .::ght/ ft. Material 

:rom 0.0 To 45.0 E't. 2 INCH SCI 40 PVC 

From To -----Ft. 

c=om To 
13. GROUT: 

------ Ft. -----

Depth Mat2rial Method 
:rom a.o To 4a.o ---'-'--'--- Ft. PORTLAND BENTONI~S _ ____::S=.LU::.:Rc.::.R:..:.Y __ 

E"rom To 
14. SCREEN: 

------Ft . 

Deeth 
From 4 5 . a r·o sa.o 

Diameter Slat Size Material 
Ft. 2. a in. . a10 in. PVC 

F::-om To ____ Ft . in. i n . 

2rcm To Ft . 
15. SAND/GRAVEL~P~A~C~K~: 

___ in. ____ in . 

Depth Sl:e 
foam ___il_:_Q__ To 50 . 0 ft. _ _,_8-_,2-"-0 __ 

Fe om Ta _ ___ Ft. - - - --

Mat.e r.1a1 
fiNE S ILICA SAND 

'r~m !o For:nat.ion Description 

0- ~· 1 . a· !AN SANDY s:rt .. :' 

7- ~. 40.0' GaA'! CU.'!Z'! SAND o;.JI ~H CCSSLES 

40-~ ' 50 .0 ' 

;o.cc:< 

r: additional space i 3 needed use back o f !o~ 

LOCATION OF SKETCH 

(Show direction and distance from at least twa State 
Roads , or o the ma p reference points.) 

5oV~ 
(7L;,Jwr 11, 

S+r~~ 

16 . REHARKS: MH-17TZ BENTONITE SEAL FROM 40. 0 TO 43.0 FEET 

I DO HEREBY CERT I FY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 1 5A NCAC 2C, WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY or TH IS RECORD HAS BEEN PROVIDED TO Tni:: W::LL OWNER . 

DATE 
S~,l- l REV. 9/91 Submit ori ginal c.o Divisio:t a t Z~·.ri:cnr.lental ~ar.ag~'!le!"'.: and copy t o .... ~1 1 o·..n:~= . 



. FL~R DANIEL GTI ~ 
Drilling Log 

Monitoring Well ~1W-17TZ 

Project Ashland Rale1ah owner ~A::..:s~h:..:::la~n~d~C<.:.h:..:::e:.:.:m;;:;ic::..::a::.:.l ______ _ 

Location 1415 S. Bloodworth Street. Rateiah. NC Pro j. No. 053240498 

See Site Nap 
For Boring Location 

Surface Elev. 223.28 ft. Total Hole Depth 50 ft. Diameter .::B:.:_:.5~in::... ------- COMMENTS: 

Top of Casing 225.65 ft. Water Level Initial 5 ft. Static 
Screen: Dia 2 in. Length 5 ft. Type/Size P'IC/0.010 in. See key for aescrip /ions of symbcls 

casing: Dia 2 in. Length 45 ft. Ty;::le .!..P..!..V..=:C:-:R..c:i.:;:se:::..:r _______ _ 

Fill Material SAND Rig/Core .:.B!....--"5!..!.../..=:0~n:!J...li.:....R~iqL--------
Drill Co. Geologic Exoloration Method .!..H.:.:o:.::.II!O.;ow::_::S~t!:.;em~A:.!=u"'ac::e!......r ___________ _ 

Driller Todd Milsaos Log By K. Smith Date 10/14/91 Permit # W/1050 

Checked By 0. McLav License No. 1115 

c: 0 
...... >- !/) 

~ ...... c Qj- () !/) 

Descrip ti on .c~ oE 
::> > :COl 

fO 
~. =Q) Q) 0 u a.::: V- ..... a. a. u 0 O.o 

);:0. u il)_J (Color, Texture, Structure) Q) ~~ LL._3 E E 3: '-

0 fO 0 a: (.!) Trace < 10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50% 
(f) w ~ 

22 
24 

26 

28 

30 

32 
34 

36 

38 

40 

42 

44 

46 
48 

u 

50 -4f.'-'-"-=~i 

03/ 11/ 1998 lithlog - June.96 

Tan Sands and Silts 

Alluvium. Coarse Sands and Gravel '.-lith some cobbles 

F1ne P arl12ll y 'rlea the: ed Granite. y.; i th large p iec es of quc:r t z c i'C: 
p ink feldspa r 

Pag e: 1 =::i 

---- -·- ---~---- ··- -- -----



U.!.·<'!.~ion of .::.nvirorunental !ianaq~ment - Gcoundwater Secti.cn 
P.O . Box 295)5 - RaleLqa, N.C. 27626-0535 

Phon• 1919) ?JJ-3221 

WELL CONSTRUCTION RECORD 

DRILLl;NG CONTRACTOR: Geologic Exoloration, Inc. 

STATE WELL CONSTRUCTION 
DRILLER REGISTRATION NUt-lBER: 117 5 PERMIT NUMBER: ------------------------

1. WELL LOCATION: (Show sk~t;hWZ£ the-rocation below) 

Nearest Town: RALEIGH County: 
SOUTH BLOODWORTH STREET 

(Road, Community, _or Subdiv.Ls.Lon and Lot No.) 
2. OWNER ASHLAND CHEMICAL COMPANY 

ADDRESS 1415 SOUTH BLOODWORTH STREET 
(Street or Route No.) 

RALEIGH NC 27610 
City or Town State Z.Lp Code 

J. DATE DRILLED 10-16-97 USE OF WELL MONITOR 
4. TOTAL DEPTH 35.0 FEET 
) . 
6. 
7: 

CUTTINGS COLLECTED YES lXI NO I I 
DOES WELL REPLACE EXISTING WELL? YES I NO TXI 
STATIC WATER LEVEL Below Top of Casing: __________ FT 

(Use "+" Lf Above Top of Casing) 
·l. TOP OF CASING IS 2. 5 FT Above Land Surface* 
•casing Te~nated at/or below land surface is illega.L unless a 
variance 
is issued in accordance with 15A NCAC 2C .0118 
9. YIELD (gpm): N/A METHOD OF TEST N/A 
10. WATER ZONES (depth) : ___ N~/A~------------

EPTH 
'i'rom To 

0.0. 25. ~. 

25.0' 35 . 0. 

WAKE 
DRILLING LOG 
For=a~ion Oescrip: ion 

TAN SANOY S!Li 

?.CC:< 

11. CHLORINATION: Type N/A Amount N/ .1\ 
IE additional space ls needed use bac~ a~ Eo~ 

12. CASING: 
rlall thickness 

Depth Dia~etez: or ~qht/Ft. Material LOCATION Or SKETCH 
t:-om 0 . 0 To 33.0 Ft. 2 INCH sea qo 1?11C 

E"rom To -------- Ft . 

(Show direction and distance from at least t ·.to State 
Roads, or othe map reference points.) 

E"rom To 
-13. GROU'I': 

------Ft. 

Depth Mate rial 
E"z:om 0.0 To 25.0 Ft. PORTLAND 8ENTONI!E 

Fz:om To 
'14. SCREEN: 

E"t. 

Depth 
From ) J. 0 To 35.0 

Diameter Slot Size 
E"t. 2 .0 in. . 010 in. 

From To ------ E"t. 
in . ---- _____ in. 

E"t. E" rom To -;:;-~-=-
15. SAND/GRAVEL PACK: 

_____ in. _____ in. 

Depth Size 
f~om ~To )5.0 E"t. __ -".8-..::2-".0 __ 

Frere To ------ n. -------

Hate rial 
r!NE SILICA SAND 

Met"od 
SLURRY 

Material 
PVC 

:6. REMARKS : MW- 18TZ BENTONITE SEAL FROM 25.0 TO 30.0 FEET 

SIGNATURE OF CONTRACT 
Gfil-1 REV. 9/91 

-·~----------------

9oJ~ 

PJ(,,J.r--~ 
6-c.rl\v f='~Ar,"'-V) 

Sh·uX ~.ut {lvc,J 



.· ; 

Drilling Log 
Monitoring Well MW-18TZ 

See Site Map 
Project Ashland Raleigh Owner .;,;A~s:..::hl.::!a:.:.:nd::!.....:=C:...:..he::..:m.:.::':::.:·ca::..:l ______ _ 

Location 1415 S. Bloodworth Street • .C/aleioh. NC Pro j. No. 053240498 
For Boring Location 

Surface Elev. 228.65 ft. Total Hole Depth 35ft. Diameter ~8~.5:.....:t:...:..'n·'-------- COMMENTS: 

Top of Casing 229.98 ft. water Level Initial 10 ft. Static 
Screen: Oia 2 1'n. Length 2 ft. Type/Size PVC/0.010 t'n. See key tor descriptions at symbols 

Casing: Oia 2 t'n. Length 33 ft. Type -'-P...:..V::cC...:..R::..:is""e-'-r ______ _ 

Fill Material SAND Rig/Core ..:.B::....-...:::5.:..1.::D:...:..rii"--1'-"RI""·a _______ _ 

Drill co. Geologic Exploration Method .:....H:..::o.::..:llo:...:w.:....:::.S.:..::te:..:.:m.:..::.:.A~uo::.;:e:.:..r __________ _ 

Driller Todd Milsaps Log By K. Smith Date 10/14/91 Permit # WM05003f!E 

Checked By 0 . McLay License No. 1115 

0 
..... ,.. ,; 

...... c v 0 
U) 

~ ro 
oE 

:> > :COl (I) 0 u ...... a. u 0 a.o a. u 
~....J ~ U'l 

Description 
(Color, Texture, Structure) Ll..~ E ~ ro 0 a: (!) u 

(f) iii ~ 
U'l Trace < 10%, Little 10% to 20%, Some 20% to 35%, And 35% to 50% 
~ 

SM 

o · . . . '\:) 
· <7<::i · 
Q· ·,_\j ?WR 

. <:7 0. .. 

OJ/11/1998 lithlog-June.96 

-~-----

I 

Tan Fine Sands and Silts 

Fine Partially Wec;thered Granite. with large pieces of quartz and 
pink fe ldspar 

Pa s;; e : 1 of I 

___ .. ___ _ 



Di•J!..5ion <Jf Z:1·'Jir~r...:neqt.3.i Manatj.P.:ment - Gt~ur.c· .... at •,H' S.:cti.on 
P.o. Bo~ 295J5 - ~aLeLqh, ~.c. 27626-0535 

Phone (9111 7J·J-J22l 

WELL CONSTRUCTION ~CORD 

DRILLING CO!-lTRACTOR:Geologic E::mloration, Inc. 

STATE WELL CONSTRUCTION 
DRILLER REGISTRATION NUr-IBER: 1175 PERMIT NUMBER: ------------------------

9' WELL LOCATION: (Show sketch o~3'~~lT6A*'E~fow)MU.,. 3S'FWF8 

Nearest Town: RALEIGH County: 
----------------~----------~EPTH 

WAKE 

.SOUTH BLOODWORTH STREET 
Road, Commun~ty, or Subd~v~s~on and Lot No.) 

L. OWNER ASHLAND CHEMICAL COMPANY 

ADDRESS 1415 SOUTH BLOODWORTH STREET 
(Street or Route No.) 

RALEIGH NC 
C~ty or Town State 
DATE DRILLED 10-12-97 USE 
TOTAL DEPTH 85.0 FEET 

27610 
Z~p Code 

OF WELL MONITOR 

CUTTINGS COLLECTED YES I X I NO I I 
6. DOES WELL REPLACE EXISTING WELL? YES I I NO TXI 
7: STATIC WATER LEVEL Below Top of Casinq: __ --________ FT 

(Use ~,. if Above Top of Casinq) 
. TOP Of CASING IS 2.5 FT Above Land Surface• 
Ca.s.ing Tam:ina.tad at/or below land surface is il~eqal. rmlass a 

variance 
~s issued .in accordance with 15A NCAC 2C .0118 
). YIELD (gpm): N/A METHOD OF TEST N/A 
.0. WATER ZONES (depth) : __ ~N~/~A ____________ __ 

11. CHLORINATION: Type N7A Amount NiA 
c.2 . CASING: 

Jofall Thickness 
Depth Diainete::- o< Weiqhc/ rt. Material 

F::-om 0.0 To 70.0 E't. 4 INCH SC" 40 PVC 

From 0.0 To 69.0 Ft. 6 114 rNCH . 188 Gi'.LVNIIZ2D 

From To Ft. 
13. GROUT: 

De pth Material Method 
From 0.0 To 64.0 ft. PORTLAND BENTONITE SLURRY 

From 0.0 To 69.0 Ft. PORTLAND BENTONITE SLURRY 

1. 4. SCREEN: 
Depth Diamete r Slot Size Mate r ial 

F::-om 70.0 To 95.0 Ft. 4.0 in. .010 in. PVC 

F::-om ______ 'l'o ------- Ft. ____ in. ______ in. 

E'::-om To E"t. _____ in. 

. 5. SAND7GRAVEL PACK: 
_____ in . 

De?th Size 
!"~oc ~ ra 85.0 Ft. -"-a-..::.20::..._ __ 

Material 
:!!IE SILICA SAND 

DRILLING LOG 
Cram To C'or:Dation Description 

0.0' 10.0' RED CLAY 

10.0' 18.0' <lED B~C:<N SILTY C!.A"[ 

1a .o· 45.0' TAN SANDY C!.AY 

45.0' 05 .0' 

~OC:<: 

63.0 . as.o· GrtAY GRAN!T'£ 

It additional space is needed use back of :o~ 

LOCATION OF SKETCH 

(Shm• direction and distance from at least two State 
Roads, or othe map reference points.) 

Savf{-, 

~JWJ(~ 

)+-n~k 

f"<OIIl To :1: . ------,.<">'<'< "'""'""'"""'or-:'"'"...,..~ ·. 6. RE~: MW-18BR BENTONITE SeAL FROM 64.0 TO 68.0 FEET 

[s<k] 
I DO HEREBY CERTIFY THAT THIS WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS REC RD HAS BEEN PROVIDED TO THE WELL O'i'TNER. 

~ I!-!7Af' 
DATE 

SW-1 REV. 9/91 Submit o~iqinal to Oivi3 ion of ~n7iro~ental Manaqemen~ and copy to welL owne =. 



Drilling Log 

FLUOR DAHI_IL GTI ~ Monitoring Well MW-188R 
I 

Project Ashland Raleioh owner .:.A::.::s~h::..:la~n~dc..:C::::ch-!.!e::..:m~t::::C~a:...l -------
Location 1415 5. tJioorJw.orth Stree t, Raleigh. NC Proj. No. 053240498 

See Site Map 
For Boring Location 

Surface Elev. 237.18 fl. Total Hole Depth 170 f t. Diameter ..:.10:::.:1:_::5~.9:::.:5::....:.:.:in::...· _____ _ COMMENTS: 

Top of Casing 239.4 ft. Water Level Initial 15 fl. Static 
Screen: Dia 2 tn. Length 5 ft. Type/Size PVC/ 0.010 in. See key for descnption of symbols 

Casing: Dia 2 in. Length 70 fl. Type .!...P.::.V..:Cc..:R~,~·s=.er~-------
Fill Material SAND Rig/Core .:.A::,ir~R!..:::.io~----------
Drill co. Geologic Exploration Method "'"A.:.::ir~R=-o'-"la:.:..r_,_v ______________ _ 

Driller Niall Pardue Log By K. Smith Date 10/13 / 91 Permit # WM05003[!l. 

Checked By 0. McLav License No. 1175 

..c~ 
~. 

a.:: 
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0 

'l'lell 
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oE ..... a. 
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0 ::: >
,__. c Qj 
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Description 
(Color, Texture, Struc t ure) 

1- 10 

1- 12 

OJ/11/1998 lithmcp -jar.95 

10 0 a: 
(f) ro ~ ::J 

• •. FL 

<·>: SP 

Trace < :OX, LitUe lOX to 20X, Some 20% to 35%, And 35% to 50% 

F ill fvla terial 

Brown to Orange Sands and Silts 

Brown Sands and Gravels 

Alluvium 



· F~.UOR DAHlE~ GTI ~ 
Drilling Log 

Monitoring Y'-/ell MW-188R 

Project Ashland Raleiah owner .:::.Ac=.s!..::.hl::::.an~d::....C::::.h~e::.!!m::.::ic:;:a:.:_I __ ---=-:------
Location 1415 5. Bloodworth Street, Rale10h, NC Pro No. 053240498 

58 
60 
62 
64 

66 
68 
70 
72 
74 
76 
78 
80 
82 
84 
86 
88 
90 
92 
94 
96 
98 

Well 
Completion 

0 3/11/1998 lithmcp- ,an95 

0 :;:: 
c 

0 E ilJ i5 
... a. 0. u 
LL.~ E 

10 
CJ) 

Description 

(Color, Texture, Structure) 
Tra~e < lOX, Little lOX to 20%, Some 20% to 35%, And 35% to SOX 

Fine Par tially 1rleathered Granite. with large pieces of 
quartz and pink feldspar 

Fractured Zone, ~later appro 50 gal/min 

P3ge: 2 of 3 



Drilling Log 
Monitoring Well MW-188R 

Project AshlamJ Raleioh owner .::.A:..:s:!.!hl~a:!.!n~d--=C~h~e.:..::m~ic""a~J-------
Locat.ion 1415 5. Bloodworth Street. Raleioh. NC Pro i. No. 053240498 
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Description 

(Color, Texture, Structure) 
Trace < 10%, Little 10% to 20%, Some 20% to 35%, And 35% to SO% 

Compe tent Granite Bedrock 

P::~::: 3 of 3 



Oi•si51on o~ ~n·Ji:-onment:.al Mar.aqem@nt: - Gcound•"'a t~r Sect.ion 
P.O. Box 29535 - Raleigh., II.C. 27526-0SJS 

~h.one 19111 733-3221 

WELL CONSTRUCTION RECORD 

DRILLING CONTRACTOR:Geologic Exploration, Inc. 

STATE WELL CONSTRUCTION 
DRILLER REGISTRATION NUMBER: 1175 PERMIT NUMBER: --------------------

L • WELL LOCATION: (Show sketch of 10th~ location below) 

Nearest Town: RALEIGH County: 
EPTH 

WAKE 
DRIJ.JLING LOG 

SOUTH BLOODWORTH STREET 
Road, Community, or Subd~v~s~on and Lot No.) 

2. Ofi'JNER ASHLAND CHEMICAL COMPP..NY 
ADDRESS 1415 SOUTH BLOODWORTH STREET 

(Street or Route No.) 

RALEIGH NC 
C~ty or Town State 

). DATE DRILLED 10-14-97 USE 
TOTAL DEPTH 20.0 FEET 

27610 
Zlp Code 

OF WELL MONITOR 

J. CUTTINGS COLLECTED YES lXI NO I I 
6. DOES WELL REPLACE EXISTING WELL? YES I I NO TXI 
~- STATIC WATER LEVEL Below Top of Casing: -- <T 

(Use "+" if Above Top of Casing! 
. TOP OF CASING IS 2.5 FT Above Land Surface• 
·casL~g Terminated at/or below land surface ~s ~~~ega~ unless a 
va:c~ance 
~s ~ssued Ln accordance w~th 15A NCAC 2C .0118 
l. YIELD (gpm): N/A METHOD OF TEST N/A 
·.0. WATER ZONES (depth) :_.:-.N:...c/A:...:...._ ______ _ 

ll. CHLORINATION: Type N/A 
c2 . CASING: 

P..mount N/A 

Wall lhic!mes.s 
Depth Diameter oc ;.leiqht!Ft. Mate!:ial 

::=om _ __:0..:..-=-.0_ To 10.0 ::t. 2 INCH SCH 40 PVC 

E'!:Om ____ To----Ft:.-----

F!:om To Ft . 
l3. GROOT: 

Dept~ Material Method 
F!:Om 0.0 To 6.0 Ft. PORTLAND B~NTONITE SLURRY 

From To Ft. -~-----
14. SCREEN: 

Deoth Diameter Slot Size Material 
From 10.0 T-o :o.o Ft. 2.0 in . .010 i n. PVC 

From ___ To __ _ Ft. ___ in. ___ in. ___ _ 

!?rom To Ft . ___ in. ___ in. ----
·.5. SAND/GRAVEL PACK: 

Oept:t Size 
:com _a_._o_ 'l'o 20.0 Ft. _.::..B-_,2.::..0 __ 

f~orn '\'o --c,---:---:- Ft . ----

Mate=.ial 
Fim: SILICA SA.l'ill 

From '\'0 f'or:~ation Description 

0.0' 20 . 0. TAN GAAY S~'lO':" S!L1" 

!f additional :space is needed use back of fo~ 

LOCATION OF SKETCH 

(Sho•" direction and distance from at least two State 
Roads, or othe map reference points.) 

.6. RENARKS: 
M"N-}Cj 
00 :_g BENTONITE SEAL FROM 6 .0 TO 8.0 FEET 

I DO HEREBY CERTIFY THAT TH I S WELL WAS CONSTRUCTED IN ACCORDANCE WITH 15A NCAC 2C, WELL 
CONSTRUCTION STANDARDS, AND THAT A COPY Of THIS RECORD HAS BEEN PROVIDED TO T:-!2 'tl'ELL OWN:::R. 

DATE 
~W-1 REV. 9/91 Submit o r iginal to Division of :::n~tironr...encal Hanat;e!':\ent and c::~py to ·.-ell owne= . 



. ; 

Drilling Log 

Fl.~R DANIEL GT3 ~ Monitoring We ll tvJW-19 

Pr 
0 

jec t A shlan d R aleioh Owner ::.A:..:::s::,.:hl~a~n::!..d...:C::.!..h!C::e:.:!.m~ic::..:a:I..I ______ _ 

Location 1415 S. Bloodworth Street, Raleioh, NC Proj. No. 053240498 

See Site Map 
For Boring Location 

Surface Elev. 230.19 ft . Total Hole Depth 11ft. Diame ter .:::B~.5~in:.:.... ------- COMMENTS: 

Top of Casing 232.89 ft. Water Level Initial 15 ft. Static 
Screen: Oia 2 in. Length 10 ft. Type/Size PVC/0.010 in. See key for aescriptions oi symDols 

Casing: Dia 2 in. Length 7 ft. Type .!...P~V-"C~R.:.!.i~se=-'r _______ _ 

Fill Mate rial SA NO Rig/Core .::.A:c..:T'-2Vc.._:.E!:!.a~r 1"--'h~o~ro~b~e'--------
Drill co. Geologic Exploration Method ..:::S~o~lid:=....:;S~Ie::..:m~A~u::..o~er ___________ _ 

Driller B1ll Lambert Log By K. Smith Date 10/03/97 Permit * WM0500_)rjc 

Checked By 0. McLay License No. 1175 

c ' >- rn 0 ~ 

0 .... c () rn Descript ion .c~ ~ 

~ :::J 
(!) 

:COl 
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oE ll.l > u .... . =Q) a.:: (!)_ 
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5Cale ~ r fJ r 
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1- 8 - F:~·::· I'<· 

F:> = ~:\· 
1- I 0 - t:/. V:. 

f\· = I>: 
~-- 12 - f:/.. V/: 

/: -1/': 
1- 14 - / ·. 1:/. 

r/: = [·. 
1- 16 - [:\ = r_.;.: 

1- 18 -

I- 20-

I- 22 -

1- 24 -

I- 26-

1- 28-

1- 30 - , 
1- 32 _' 

1-34-

1-36 -

I- 38 - , 
1-40 -

I- 42-

1-44 -

I- 46 -

I- 4 8 -

1- 50-

...... a. 
LL.~ 

QJ/ 11/1998 li thlog-June.96 

0 

a. u 0 a.o u lll__l (Co lor, Texture , Structure) 
E 3: (!) ..... (f) 

10 .!:! 0:: (!) u 
(f) Trace < 10%, Litt le 10% to 20%, Some 20% to 35%, And .35% to 50% 

(f) CD <I( ::> 

Tan Sands with Silts and little Clays 
sm 

l!i 

Page : 1 of 



Divi3ion of E~vironmental MJnaq~m~nt - Ground~ater Se~i~n 
P.O. !oll 29535 - .Raleigh, 1/.C . 27626-0535 

Phone 19131 73J-J221 

WELL CONSTRUCTION RECORD 

DRILLING CO~TTRACTOR:Geologic Excloration, Inc. 

STATE WELL CONSTRUCTION 
DRILLER REGISTRATION NUC<lBER: 1175 PERMIT NUMBER: ------------------------

· eewA 
(Show sket2h or'"Fhe !oc~'tTo~"'1l*;low)*'- * WELL LOCATION~ 

Nearest Town: RALEIGH County: WAKE 
--~----------------------------~EPTH --~urrRrinLrLrTITINrG~L~u~G~--

·soUTH BLOODWORTH STREET 
Road, Community, or Subdlvision and Lot No.) 

2. OWNER ASHLAND CHEMICAL COMPANY 

ADDRESS 1415 SOUTH BLOODWORTH STREZT 
(Street or Route No.) 

RALEIGH NC 27610 
CLty or Town State Zip Code 

.. DATE DRILLED 10-13-97 USE OF WELL MONITOR 
TOTAL DEPTH 23.0 FEET 

" . CUTTINGS COLLECTED YES I X I NO I I 
6. DOES WELL REPLACE EXISTING WELL? YES I I NO TXI 
7: STATIC WATER LEVEL Below Top of Casing: _________ FT 

(Use "+" if Above Top of Casing} 
. . TOP OE' CASING IS 2. 5 E'T Above Land Surface* 
·casing Terminated at/or below land surface is illegal unless a 

variance 
is issued in accordance with 15A NCAC 2C .0118 
~- YIELD (gpm): N/A METHOD OF TEST N/ A 
LO. WATER ZONES (depth) : __ ~N~/~A ____________ _ 

11. CHLORINATION: Type N/A 
L2. CASING: 

Alnount N/A 

Wall thic!<:nes .s 
Depth Diameter or ~eight/ Ft . Ma ter:.a l 

F:::om 0 . 0 To 8.0 Ft . 2 INCH SCH 40 PVC 

From To ------Ft. 

F:::om To 
13. GROUT: 

-------Ft. 

Depth Mate•ial Method 
F:::om 0.0 To 4. 0 Ft . PORTLAND BENTON IT::: _ __::.S.::.LU::..:R.:.:.R:..:.Y __ _ 

From To 
14. SCREEN: 

-------Ft . 

Deeth Diameter Slo t Size Mate:::ial 
From 8. 0 T·o 23 .0 --=:..::....:...=-- Ft. 2.0 in. .010 in. PVC 

From To ----- E't. ___ in. _____ in. 

From To Ft . 
'15. SAND/GRlWEL PACK: 

____ in . in . --------

Dept~ Si z.e 
!'rom __ 6 ._0_ To 23.0 Ft. _.::.,8-_.::2.::...0 __ _ 

Fr-c:n T~ ------ft.------

Ma t e rial 
Fill£ S!L!C.\ SAND 

Fro en ~0 For:na.tion Oe9c:-iption 

0 . 0. 23.0' TAN SANDY S!L'l' 

rf additional !pace is needed use back o f fo rm 

LOCAT ION OF SKETCH 

(Show direction and distance from at least t•,o~c State 
Roads, or othe map referenc e points .) 

, ,.. 
.!.. C . REMI>.RKS: 

~IA.)-20 
Biil !#" BENTONITE SEAL fROM 4 . 0 TO 6 . 0 FEET 

I DO HEREBY CERTIFY THAT TH IS WELL WP..S CONSTRUCTED IN ACCORDANCE lfiiTH 15A NCAC 2C, \lfELL 
CONSTRUCTION STANDARDS, AND THAT A COPY OF THIS RECORD HAS BEEN PROVI DED TO THE WELL OWNER. 

OR OR AGENT DATE 
Gltl-1 REV . 9/91 Submi t oci qina l to D i •tis~on o f E:nvi=onr.1ent: al ~a~aqe::n.en~ and CC'f? '/ t:o .,.ell c~e:- . 



Drilling Log 
Monito r ing ¥--/e ll MW-20 

Project .<1 shland Raleigh owner .:.cA~s:..c:hl::::.an~d~C:..:..h=cem.:..:.:r:.<..c~al ______ _ 

Location 1415 S. 8 /ood'tlorth. Streel. Rateioh. NC Proj. No. 053240498 

Surface Elev. 221.14 ft. Total Hole Depth 20 f t. Diameter .:::.B.:..::.S~':..:.:·n. ______ _ 

See Site Map 
For Boring Location 

COi4MENTS.· 

Top of Casing 223.85 ft. Water Level Initial 5 fl. Static 
Screen: Oia 2 in. Length 15 fl. Type/Size PVC/0.010 in. 
Casing: Oia 2 in. Length 5 fl. Type .;_P...:.V:=.C...:.R.:.:..is::.::c::.:..r ______ _ 

Fill Material SA ND Rig/Cofe .:::.A:..:.T-=:V-'E:..:a~r..'-!!h..!.::.o"'-r.:::.o=:.:be=--------

See xey for descr ip tions of symools 

Drill co. Geologic Exo lora lion Method ..:::S.:::.o::..::lid~S~Ie~m:_A~u::!.:o:!..::e:::..r ___________ _ 

Driller Brll L ~mbert tog· ay K. Smith Date 10/02/97 Permit tJ. WMosnn>2c 
Checked By 0. McL ay License No. 1175 
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Description 
(Color , Texture , Structure) 

E 

~ 0 co 0 a: 
u (f) co ~ 
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Monitor Date of TOC Elevation Total Depth Northing* Easting* Notes
Well Installation (ft msl) (ft bls) (ft) (ft

MW-1 02/1986 260.56 28.5 18.5 - 28.5 732406.33 2108582.89 2-inch sst
MW-2 02/1986 256.98 28.5 18.5 - 28.5 732205.30 2108580.66 2-inch sst
MW-2D 02/1986 257.50 73.5 63.5 - 73.5 732207.57 2108578.99 2-inch sst
MW-3 02/1986 260.44 33.5 23.5 - 33.5 732201.16 2108743.20 2-inch sst
MW-3D 02/1986 260.92 71.0 61.0 - 71.0 732203.62 2108741.28 2-inch sst
MW-4 02/1986 256.25 30.5 20.5 - 30.5 732712.91 2108580.76 2-inch sst
MW-5 02/1986 257.41 28.5 18.5 - 28.5 732373.63 2108772.31 2-inch sst
MW-6 02/1986 260.37 28.5 18.5 - 28.5 732578.97 2108776.24 2-inch sst
MW-7 02/1986 259.95 28.5 18.5 - 28.5 732384.00 2108694.44 2-inch sst
MW-7D 02/1986 260.09 69.8 59.8 - 69.8 732381.69 2108694.23 2-inch sst
MW-8 10/1987 251.55 27.0 17.0 - 27.0 732045.98 2108779.93 2-inch PVC Abandonded in 2008
MW-8R 08/2008 252.92 27.0 17.0 27.0 732045.98 2108779.93 2-inch PVC
MW-8D 10/1987 251.38 59.3 49.3 - 59.3 732046.13 2108777.04 2-inch sst Abandonded in 2008
MW-8DR 08/2008 252.89 54.0 44.0 54.0 732046.13 2108777.04 2-inch PVC
MW-9D 06/1993 251.65 62.5 57.5 - 62.5 732113.58 2108458.19 2-inch PVC
MW-11D 06/1993 249.38 55.0 50.0 - 55.0 731907.09 2108761.57 2-inch PVC Abandonded in 2008
MW-11DR 08/2008 250.33 37.0 27.0 - 37.0 731907.09 2108761.57 2-inch PVC
MW-12TZ 10/1997 246.94 59.0 44.0 - 59.0 732002.84 2108912.44 4-inch PVC
MW-12D 06/1993 244.45 34.6 29.6 - 34.6 731981.45 2108935.54 2-inch PVC
MW-12BR 10/1997 248.40 170.0 160.0 - 170.0 731976.41 2108911.40 2-inch PVC
MW-13D 06/1993 260.22 75.1 70.1 - 75.1 732313.13 2108658.89 2-inch PVC
MW-14OB 10/1997 225.71 21.0 11.0 - 21.0 731312.97 2109123.79 2-inch PVC
MW-14TZ 10/1997 226.80 35.0 33.0 - 35.0 731309.90 2109096.27 2-inch PVC
MW-15OB 01/1998 225.38 24.0 14.0 - 24.0 NA NA 2-inch PVC
MW-15TZ 02/1998 225.43 45.0 43.0 - 45.0 NA NA 2-inch PVC
MW-16OB 10/1997 237.85 21.0 11.0 - 21.0 731600.91 2108722.01 2-inch PVC
MW-16TZ 11/1997 237.44 47.0 45.0 - 47.0 731572.94 2108697.31 2-inch PVC
MW-16BR 10/1997 243.52 85.0 70.0 - 85.0 731546.63 2108734.29 2-inch PVC
MW-17OB 10/1997 224.30 16.0 6.0 - 16.0 731256.12 2108629.50 2-inch PVC
MW-17TZ 10/1997 225.65 50.0 45.0 - 50.0 731265.12 2108587.76 2-inch PVC
MW-18TZ 10/1997 229.98 35.0 33.0 - 35.0 731607.86 2109273.97 2-inch PVC
MW-18BR 10/1997 239.40 85.0 75.0 - 85.0 731616.03 2109015.69 4-inch PVC
MW-19 10/1997 232.89 17.0 7.0 - 17.0 731591.52 2109171.82 2-inch PVC
MW-20 10/1997 223.85 20.0 5.0 - 20.0 731350.97 2109290.89 2-inch PVC
MW-20D 05/2006 222.38 45.0 35.0 - 45.0 731364.62 2109294.11 2-inch PVC Well Log NA
MW-20BR 05/2006 222.08 83.0 73.0 - 83.0 731344.93 2109315.55 2-inch PVC Well Log NA
MW-21 05/2006 238.75 25.0 15.0 - 25.0 731611.20 2108958.87 2-inch PVC Well Log NA
MW-22 05/2006 232.47 25.0 15.0 - 25.0 731651.26 2109234.59 2-inch PVC Well Log NA
MW-22D 05/2006 232.57 43.0 33.0 - 43.0 731658.75 2109249.61 2-inch PVC Well Log NA
MW-22BR 05/2006 232.65 108.0 98.0 - 108.0 731652.26 2109243.97 2-inch PVC Well Log NA

* Northing and Easting based on North American Datum (NAD) 83.
ft Feet
ft msl Feet above mean sea level.
ft bls Feet below land surface.
NA Not available.
sst Stainless Steel
PVC Poly-Vinyl Chloride

Well Construction Details, Ashland Inc., Raleigh, North Carolina

Screened
Interval (ft bls)

Casing 
Diameter & 

Material
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ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD C) TestAmerica Savannah 
!51 02 Lal-ioctw Avenue 
Savannah, GA31404 

Serial Number C.i~s:J: J ( 

Website: www.testarnericainc.corn 
Pl1one: (912) 354-7858 
Fax: (912) 352-0165 

··-------·------------------- ·····------------------------·------Test America 0 Alternate Laborato1y Name/Location 

THE LEADER IN ENVIRONMENTAL TESTING 

PROJECT REFERENCE 

···---·--·-· ··------·--· ----
TAL (LAB) PROJECT MANAGE!i 

CLIENT (SITE) PM 

1-:c--~c-:-:c-·----------
CLIENT NAME 

~--c-............ c=·::--···-·-·--·-·--
CLIENT ADDRESS 

PROJECT NO. 

P.O. NUMBEFl 

CLIENT PHONE 

Pllone: 
Fax: 

DArE DUE -·-···---·-

EXPEDITED REPORT 
DELIVERY 0 
(SURCHARGE) 

-------j--j-j-1-1-r---- --···- -------- -- .. ·····---- -- --- ------ ----------·-------1 

1----------- ---·-····-- ----·-·------------------ ····--·-----+--1-H-1--1--- -------r----··-··· ----- ----· ---·- ------ -----····----------! 

r-----+---··--- ------------·--- -------····--------!- r-1- ---- -- --·-------- -··---- -- ----
-r--r--1- --·- ----!- --··· 

1----------4---- ··-----------·------------------·--·------------i-+-+· -- -------- ---- ------·-·----- ---+--+--------------! 

~------- -----·----- ------------------------··----l-++-l-r--+--l--1---·-r- ------·- t--__I--r------J--1------------·-·------1 

~6ursHED BY:._(SIGNATuRE)_, ___ ·~ .. ~· ·-DATE·-.. --~ ·-":r:i.ME··----- -R-EL-nJOursl-jE_D_sY:·-c1s-c,G_JNA-::r_juRc:,_j1 .....J.....J'--''--icD"A"T"'E-'---·~ ·-·rrME ··-- -RECINoU!sHED sY:_1Jsi·G-:-N-ATccuccn,L-1 ---'---,--;;DoA~TE ____ "T"'IM-;;Eo-----J 

RECEIVED BY: (SIGNATURE) DATE TIME 

LABORAfORY USE ONLY 
RECEIVED rOFiLABORATOR'rBv:·-----~--61\fE- ·- ·TIME ___ -cusroii:;-;v~I'Nc'T~A·c"'r,--·--·T::c:-:us;::,T;-;:oc:o-::v--·- "'s~A:;-;vA;:-;N"'N"A-;-;H----, l'i\scli1A_J_O_RY_R_E-MARKS-·-·-----------------·------------
(SIGNATUI1El YES C) SEAL NO. LOG NO. 

NO 0 
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