
OAK RIDGE 
NATIONAL 
LABORATORY 

OPERATED BY 
MARTIN MARlmA ENERGY SYSTEMS, INC. 
FOR THE UNITED STATES 
DEPARTMENT OF ENERGY 

MARnN MARlETT A ENERGY SYSTEMS LIBRARIES 

111111111111111111111111111111111111111111 11 1111111111111111 

3 4456 0284377 9 

ORNURAP-47 

Groundwater Quality Monitoring 

Well Installation 

for WAG 1 

J . A. Mortimore 

M. L. Ebers 





~.~ 

L, ".J\" 

~:" 

'1 

.. 
OPERATIONS DIVISION 

',' ." ''',i:,'' 

J. A~ Mortimore ' 

in con~unc't'i~h ~~th 
i',' ........ '.'.~,'.::<~<,.. "". ,:'," 

, The 1IDG~ Grql.lR~I,~n~~ , 
J 725 Pel Itss~pP~:~f;~~f:t'!<'(lY 
. Rnoxville~ nr-3.,7933'!'0819 

• .f .' ••.• ,; , .• ~ .' 

.~"!;:.- ,:/'. 

ORNL/RAP-47 

En~tro~~~~~~at~t~~~~~~l~t;i;~ 
.~~~ :.,. . ~ , 

~"#_:" ... "i. ~ 

,.:.:t ','- .' 
. ':'t .re~ tLl\f;¢!i,A'l",,;~'; 

OAK R~£~:P~~P..rI@~~~~~·, . 
Oak Ridge. T~ee. t?J7831 I)i:~·" . 

. R'tr~ operat¢4:~GY' ~M"A,(I\MS.. :~,. 
MARTIN"MARIETTA ENERGY'~' '·INC. , ", J 

l\ fortmMEN~ OF ENER~, ' .. ,' " ' 
.R~<!:$;. ;DEP~~ OF ~7~40R';-~OO 

under l:ontractNo. DE-AC05-840R21400 

3 4456 0284377 ~ .' -- ----=----- ' 



'iA'.'/ 

_:--J 

• J 

CONTENTS 

ACKNOWLEDGMENTS 

1. INTRODUCTION 

2. THE WAG CONCEPT 

3. DESCRIPTION OF WAG 1 

4. INSTALLATION METHODS 

5. ENVIRONMENTAL REQUIREMENTS DURING DRILLING 

6. FIELD SUPPORT 

7. DRILLING RECORDS 

8. SAMPLING DURING INSTALLATiON 

9. SPECIAL NOTES ON INSTALLATION AND DEVELOPMENT . '.~ :.., 

REFERENCES 

APPENDIX A. Data Packages 

APPENDIX B. Examples of Analytical Da'l",a; .. 

iii 

Page 

iv-, 

. :,1 

1 

,1 

.'; 1·, 

3. 

:.:4 

.5 

;5. 

"',6; 

'~7 

A-l 

'B~l 

'- . 



!~ .. " 

e~ 

.z 

1. INTRODUCTION 

The purpose of this report is to document the drilling ~nd 
installation of the groundwater quality monito,fi-ng (GQM) wells in,;:,¥aste 
area grouping (WAG) 1. Installation of groundwater quality monitoi."ing 
wells was required at Oak Ridge National Labo~ato.ry (ORNL) , f9'f: _:-~ 
regulatory compliance. Data obtained trom 'th~~~;~:~~J.J,~t w,p .. l.~e MSe.~ to 
characterize and assess the WAGs in accordance 'W'i1:h' ·lippricatitt'~~':;l. 
Department of Energy (DOE), state, and Environmental Protection Agency 
regulatory requirements. The wells in WAG 1, the second group of GQM 
wells to be installed at ORNL, were drilled and developed between April 
1987 and April 1988. 

2. THE WAG CONCEPT 

At ORNL, the solid waste management units (SWMUs) include solid 
waste storage areas (SWSAs), pipelines, spill sites, buildings, ponds, 
and experimental test sites that are considered to be potential sources 
of contamination. TheSWMUs are further grouped into WAGs, whose 
boundaries are defined by watersheds that contain contaminants derived 
from similar assemblages of operating facilities and SWMUs. Basically, 
the wells are located on or near these boundaries to determine whether 
there is a continuing release of contaminants from the WAG. 

3. DESCRIPTION OF WAG 1 

WAG 1 includes operating research and development facilities 
located within the main security. fence at ORNL plus certain areas 
outside the fence. These outside areas include SWSA 1 and portions of 
First Street, First Creek, and White Oak Creek north of Lagoon Road 
(see Fig. 1). ' 

4. INSTALLATION METHODS 

Four types of groundwater quality monitoring wells were installed 
in WAG I, each of which had its own drilling and completion 
characteristics. The four well types are discussed in detail below. 
The specifications for drilling were provided in Release Specific 
Technical Directions for Regulatory Compliance Monitoring Wells. 
Phase I (Ref. 1). 

Type A Well 

The type A well boring was drilled to total depth with 7 -in. -diam 
solid stem augers. Upon completion, the boring was bailed with a steel 
bailer to remove drill cuttings. The well was completed with2-in.
diam stainless steel screen, casing, and silt trap. Stainless steel 
centralizers were positioned at the base and top of the screen and 
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every 20 ft along the casing. A sandpack was poured into the annular 
space from total depth to 1 ft above the screen. Pelleted bentonite 
was poured into the annular space to create a 2-ft seal above the 
sandpack. The tops of the sandpack and bentonite seal were measured 
with a stainless steel weighted tape. The annular space above the 
bentonite seal was then grouted through a tremie pipe to the surface. 

Type B Well 

The first step in drilling a type B well was to auger a 14-in.
diam boring from the surface to approximately 1 ft into soli4 rock. 
Bentonite pellets were poured into the boring and charged with water to 
prevent grout from entering the interior of the casing. A 10-in.-diam 
string of steel casing was installed in the boring, and the annulus was 
grouted to the surface. The boring was then deepened with an 8-in.
diam tricone air rotary bit to total depth, and the well was completed 
with 4-in.-diam stainless steel screen and casing. Asandpack, 
bentonite seal, and grout were installed in the annular space using the 
same procedures as those for the type A well. . 

Type eWell 

A 14-in.-diam boring was augered and 10-in.-diam steel casing set 
in the same manner as in type B wells. The boring was deepened with an 
8-in.-diam tricone air rotary bit to a predetermined depth. Open-ended 
4-in.-diam stainless steel casing was set from the drilled depth to the 
surface. Bentonite pellets were poured around the base of the casing 
within the annulus and charged with water, if necessary, to form a seal 
to prevent grout from entering the interior of the casing. The annulus 
was then grouted to the surface with a tremie pipe. Below the casing, 
an open hole interval was drilled with a 3 7/8-in.-diam tricone air 
rotary bit. This section of the boring was left open to serve as the 
sample interval. 

Type DWell 

The first step in drilling a type D well was to auger a 12-in.
diam boring from the surface to approximately 1 ft into solid rock. An 
8-in.-diam string of steel casing was installed in the boring with a 
bentonite seal as explained for type B above. The annulus was then 
grouted to the surface. The boring was deepened with a 6-in.-diam 
tricone air rotary bit to total depth, and the well was then completed 
with 2-in.-diam stainless steel screen and casing. A sandpack, 
bentonite seal, and grout were installed in the annular space using the 
same procedures as those for the type A well. 

5. ENVIRONMENTAL REQUIREMENTS DURING DRILLING 

All well drilling at WAG 1 was conducted according to the draft 
document, Interim Health. Safety. and Environmental Protection 
Procedures for Well-Drilling Operations (Ref. 2). Among the procedures 
set forth by this document was a system for rating proposed'well 

3 



'-

e 

• 

locations according to the expectation of encountering contamination. 
This rating determined whether a well could be drilled by contract 
personnel and what level of health physics and industrial hygiene 
coverage would be used during drilling. This document served in the 
interim until the final document, Health, Safety. and Environmental 
Protection Procedures for Excavating Operations (Ref. 3), came into 
effect in March 1988. 

To comply with the drilling procedures, the drillers and 
hydrogeologists who would be working near the well attended a training 
program. The training conveyed to the worker a basic understanding of 
radioactivity and other types of contamination and the hazards that 
could be encountered at ORNL. The workers were informed of the proper 
procedures to follow in the event of an on-site emergency. 

Special procedures were required during drilling. The ground 
surface at all drill sites was covered with polyethylene sheeting to 
avoid contact between the tools and the surrounding ground surface and 
to protect the environment in the event of a hydraulic fluid release. 
Containment was required for all drill cuttings produced. During 
augering, a metal pan was used to contain cuttings until proper 
disposition was determined by the health physicist. During air rotary 
drilling, cuttings were diverted from the borehole to a special 
containment box designed by Martin Marietta Energy Systems, Inc. The 
box is a SOO-gal trailer-mounted tank with demister elements and high
efficiency particulate air filters at the air exhaust. Tank contents 
were checked by the health physicist to determine proper disposition. 

Reference 3 also required that four other documents be produced 
before drilling could begin. These are the Action Description 
Memorandum, Safety Assessment, Quality Assurance Assessment/Plan, and 
Project Yaste Management Plan (Refs. 4-7). 

6. FIELD SUPPORT 

The groundwater quality monitoring wells in YAG 1 were installed 
by the construction contractor, A. L. Clark Drilling Company, Inc., 
whose contract began in January 1987. The drilling contract was 
administered by the Engineering organization at ORNL through Energy 
Systems Procurement. The management organization chart for the project 
can be found in the Task Management Plan for Groundwater Quality 
Monitoring Yell Installation (Ref. 8). 

The hydrogeologic support and installation record-keeping were 
supplied through a contract with Engineering. Design & Geosciences 
Group. Inc. (EDGe), formerly MCI Consulting Engineers. Inc. An EDGe 
representative was present during all activities that affected the 
quality of the wells and advised the Company on well construction. 

Health physics and industrial hygiene support was supplied by ORNL 
personnel or their subcontractors . 
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Construction engineering support was supplied by Energy Systems 
personnel. Drawings, excavation permits, well placement in the field, 
and as-built surveying and calculations were done by the Energy Systems 
Civil and Architectural Department or by their subcontractor, Adams
Craft-Herz-Walker Engineering Company. The as-built survey data are 
summarized in a table in Figure 1. 

7. DRILLING RECORDS 

A complete data package has been compiled for each of t~e 25 
groundwater quality monitoring wells drilled in WAG 1. These data 
packages can be found listed in numerical order in Appendix A. Each 
well data package consists of 12 forms, which are listed below in the 
order that they appear in the data package. All original records are 
retained in the ORNL Remedial Action Program Records Control Data Base 
(Ref. 9). ' 

1. Monitor Well Narrative 
2. Pre-Drilling Checklist For Monitoring Wells 
3. Decontamination Checklist Drilling Equipment 
4. Well Log 
5. Well Installation/Completion Form 
6. Monitoring Well Materials Certification 
7. Post-Well Completion Checklist 
8. Monitoring Well Development Form 
9. Monitoring Well Development Progress 

10. Hydraulic Conductivity Calculations 
11. Nonconformance Report (if necessary) 
12. Chain of Custody Forms 

8. SAMPLING DURING INSTALLATION 

Samples of soil, rock, and drilling water were taken by the EDGe 
hydrogeologist during well installation and submitted to the ORNL 
Analytical Chemistry Division for chemical analysis. Soil and rock 
samples were taken from the unsaturated and saturated zones. Samples 
of drilling water were collected from the water pump discharge on the 
drill rig when drilling with air rotary. All samples were transferred 
using chain of custody forms, which are included in the data packages. 
The sampling procedures are described in detail in Ref. 8. Samples 
were collected from only one well of each well pair. Soil sample 
collection was inadvertently omitted from wells 809, 812, and 828. 

Analyses were performed on the soil, rock, and water samples to 
determine moisture content and concentrations of 31 chemical elements, 
total organic carbon, and radionuclides. Results from these analyses 
can be found in the Remedial Action Program Data Base (Ref. 9). 
Examples of data that can be obtained are included in Appendix B. 
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9. SPECIAL NOTES ON INSTALLATION AND DEVELOPMENT 

The following special events took place during the drilling of the . 
groundwater quality monitoring wells in WAG 1. 

Detection of Odors: During the development of wells 807, 808, 
809, 819, and 826, a "sewage-like" odor was detected by the 
developers. Industrial hygiene personnel tested all five 
wells for fecal coliform and none was detected. Hydrogen 
sulfide concentrations were below 1 ppm as measured with a 
real-time monitor. Samples were taken by the ORNL . 
Environmental Compliance and Monitoring Department. It was 
determined that there were elevated levels of chlorine and 
sulfates, but there were no health concerns for on-site 
personnel. 

The following activities took place after the Geoguard pumps were 
installed in the groundwater quality monitoring wells in 
WAG 1. 

Hydraulic Conductivity Tests: The Geoguard pumps were removed 
from each well during testing of the well for hydraulic 
conductivity by an EDGe hydrogeologist. 

Yater Level Measurements: Water levels were measured in all 
the groundwater quality monitoring wells in WAG 1 by EDGe 
employees at least once prior to well development and again 
before hydraulic conductivity testing. 

When the Geoguard pumps were removed from the wells during these 
activities, they were handled with sterile gloves and placed on clean 
polyethylene. All instruments placed in the wells underwent the 
cleaning and decontamination procedures outlined in the drilling 
specifications (Ref. 1). 

All wells were developed by pumping with a Geoguard airlift pump 
using oilless compressors. The two-stage Geoguard pumps were converted 
to dedicated bladder pumps for sampling after development was complete. 
A Teflon surge block was installed below the pump and agitated by hand 
during well development in most wells. The Teflon surge block was 
removed when the pump was converted. In addition to hand surging, most 
wells were periodically surged with a workover rig and a stainless 
steel s'urge block. 

Twenty-two of the 25 wells in WAG 1 were pumped until the water 
removed was at or near 5 Jackson turbidity units, as measured by a Hach 
turbidity test kit. The procedure for measuring turbidity is included 
in Ref. 8. The three remaining wells (817, 823, and 824) were 
developed for 3 to 4 weeks before pumping was terminated. It was 
determined that, because of low well yields, the time required to fully 
develop the wells was prohibitive. 
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EInIGeEngineering, Design &. Geosciences Group, Inc. 
725 Pe1l1ssipp1 Parkway 
P.O. Box 23010 Knoxv.ille, Tn 37933-1010 (615)966-9788 

1.0 General Information 

1.1 Well Location 

MONITORING H£l.L PROGRAM 

H£l.L OA TA N11ft nli1! 
H£l.L No. __ _ 

Monitoring well number 806 is located in the Main Plant area of 
ORNL. It is 100 feet east of the intersection of Melton Valley Drive 
and First Street. The location is shown on ORNL drawing number C3E 
20004 A075. Survey coordinates for this well are N 20,082.90, 
E 29,657.29 (X-10 grid) or latitude 35° 55' 11.9" and longitude 
84° 19 1 01.9". Coordinate data were provided by Martin Marietta 
Energy Systems. The method used for conversion from X-10 grid to 
Tennessee State Plane Coordinates came from the publication 
"Tennessee Valley Authority Data Services Branch and Mapping Services 
Branch, Oak Ridge, Tennessee, DOE Plant Control, November 6, 1985, 
Field Book: ESS-3115, pp. 1-20." The latitude and longitude were 
calculated by Adams Craft Herz Walker Engineering, Inc. using methods 
from the U.S. Coast and Geodetic Survey Publication 62-4, "State 
Plane Coordinates by Automatic Data Processing." 

1.2- Drilling Information 

Well number 806 was drilled by A.L. Clark Drilling Services, Inc. A 
Gus Pech rig was used to drill this boring for monitor well 
installation under the operation of A. L. Clark, III with the 
assistance of Joe Clark. Drilling commenced on 5/11/87 and was 
finished on 5/12/87. Paragraph 2.4.1 includes a detailed discussion 
of the well installation and a well schematic is included on the well 
installation/completion form. A synopsis of the drilling activity 
follows: 

PAGE ....L OF --1.9.. 
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ElnlGeEngineering. Design & Geosciences Group, Inc. 
725 Pe.ll1ss1ppi Parkway 
P.o. Bo%: 23010 Knonille. Tn 37933-1010 (615)966-9788 

MONITORING HElL PROGRAM 

HElL DA TA N'Wt TTl£ 
HflL No. __ _ 

A drill rig and equipment were mobilized to the staked drilling 
location and set up over plastic sheeting. Continuous split spoon 
samples were taken from ground surface to a depth of 8.0 feet. The 
hole was then reamed to a diameter of 6.S inches using solid stem 
augers. This boring was advanced in rock to a total depth of 16.0 
feet. The cuttings produced during drilling were removed from the 
borehole by bailing. Stainless steel screen and casing were 
installed followed by a sand pack and bentonite seal. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologist John W. Anderson. All well construction 
materials and supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items is shown on' 
the included Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 
2-4.). A checklist of the cleaned mate'rial s is included with this 
data package. 

\ 
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EInIGeEngineertnc. Desicn &: Geosciences Group, Inc. 
725 PeJ..Ussippl Parkwa¥ 
P.O. Box 23010 Knorville, Tn 37933-1010 (615)966-9788 

2.2 Geology 

MONITORING HE'LL PROGRAM 
WEll. DA TA NARRA 7111£ 

WEll. No. 806 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east. 

2.3 Sample Collection 

Two soil samples were collected during drilling, placed in I-CHEM 
specialty cleaned glass containers, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 45005, ORNL. Chain 
of custody forms for these samples are included with this data 
package. Soil sample 0806501 was collected in the split spoon 
interval from 1.6 feet to 1.8 feet on 5/11/87 and soil sample 
0806S02 was collected in the split spoon interval from 6.9 feet to 
7.1 feet on 5/11/87. Analytical results for these samples described 
above can be obtained from the Remedial Action Program data base at 
ORNL. 

A bulk density soil sample was collected from the split spoon sample 
interval from 1.3 feet to 1.6 feet. The sample was measured, weighed 
and a bulk density of 1.8 grams/cm3 was calculated. 

PAGE _3 _ OF ..ll. 
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ElnlGeEngineeriD& Design 8< Geosciences Group, 
725 Pelliss1ppl Parlnray 
P.O. Box 23010 Knonl.lle. Tn 37933-1010 (815)988-9788 

Inc. 

MONITORING KLL PROGRAM 

wru. DATA N~T11€ 
KLL Na. __ _ 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter stainless steel silt 
trap was installed from 15.5 to 15.7 feet. Above the silt trap a 
two-inch diameter stainless steel screen was installed from 5.5 to 
15.5 feet. A two-inch diameter stainless steel casing was installed 
above the screen from 5.5 feet to 2.5 feet above ground surface. A 
sandpack was then poured into the annular space from 4.5 to 15.5 
feet, with a 2 foot bentonite pellet seal poured into the annular 
space above the sandpack from 2.5 to 4.5 feet. The annular space 
from the top of the bentonite seal to the surface was tremie grouted 
with a cement/bentonite slurry. A detailed schematic of the well is 
included on the well installation/completion form. 

2.4.2 Well Development 

Well number 806 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 898.5 gallons of water had been evacuated 
and the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 
5 JTU's. A development form showing the exact method of development 
and other pertinent data is appended. 

PAGE ~ OF 1:9 
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E~IGeEngineering, Design & Geosciences Group, Inc. 
125 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn. 37933-1010 (815)988-9788 

MONITORING HE'LL PROCRAM 
WEl.L OA TA NARRA lTV£" 

WEl.L No. 806 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/8/88 at a depth of 
12.7 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 806 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model DPI-600 pressure transducer. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 
attached) value of 3.99 x 10-4 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 

2.6 Nonconformance Report 

A nonconformance report has been filed for this well due to the 
presence of grout inside the 2 inch stainless steel caSing. A copy 
of this report is attached. 

PAGE' L OF ...l.L 
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E~IGe~~rIng. Design I!c Geosciences Group, Inc. I lIEU No. 806 
725 PeWssippi Parkway 
P.o. Bo'J.'. 23010 Kno:rville, Tn 37933 .... 1010 (815)988-9788 

.. 

PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS 

PRE -DRILLING TASKS 

1. 0'c:4 VA 710N PERMIT OBTAINED. 

2. ALL EQUIPMENT HAS 8EEN CLEANED 8EFORE DRIWNG. 

:Jo. SCREEN AND CASINGS HA I.£' 8EEN WASHED, STEAMED. 
RINSED WITH DE-IONIZED OR DIS71lL£D WA TER. RINSED 
WITH ISOPROP'tI. ALCOHOL.. WRAPPED WITH PROTEC711.£' 
COVERING AND STORED Off THE GROUND. 

:Jb. PRE-PACKAGED SCREENS, CASINGS AND CENTRALIZERS 
IfCRE I.lSED. 

4. WORK AR£4 FOR SAMPLE EXAMINA 710N COVERED WITH 
Cl.EAN POl. 'tE:TH'tLEN£ 

5. . Cl.EAN KNI'I.£'S" GLO'l.£'S" SAMPLE JARS AND LA8£I.S 
ON-HAND. 

6. POL'tE:7H'tLENE COVER IN PLACE OVER HOi.£. 

.a.Jr'eu~LS 
5/l1/~~ ~ 
5/11/1:)/ 

N/A 

5/11/87 

5/11/87 

5/11/87 

5/11/87 

~ 
~ 'ta 
~ 

ADm710NAL NO~/08~~71ON~ ________________________________________ _ 

OB~VER SlGNATURE/bATE ~ =. ~~ //11/87 
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Ein GeEngineering, Design & Geosciences Group. In.c. 
WE'LL No. 806 

e 
725 Pellissippi Parkway _ 
P.O. Bo% 23010 Kno::rville. Tn 37933-1010 (615)966-9788 

DECONTAMINA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROP>1 OEJONIZED 

EQlJIPliENT SCRAPE: $TE'AJ,I STEAM ALCOHOL WATER 
ClEAN RINSE RINSE RINSE· 

RIG X X X N/A N/A 

AUGERS X X X X X 

BITS 
.-

X .. X X X X 

RODS X X X X X 

SAMPLERS X .. X X X X 
,-

tit PIPES X X X X X 

HORK TOOLS X X X X X 

AUGER PINS X X X X X 

tit OBSERVER SIGNA TURE/bA 1E' 

PAGEL OF~ 



• 
ElnfeEngineerin& Design & Geosciences Group, Inc. 

U'ELL No. 806 

725 Pellissippi Park:w8.y 
P.o. Box: 23010 Knox:vi.lle. Tn 37933-1010 (615)966-9788 

ORNL MONITORING U'ELL LOG PAGe --L OF---L 

LOCATION: Main Plant DATE: START: 5/11/87 

DRILL£R: AI L. Clark 2 III FlNISH: 5l1ZlBZ 
John W. Anderson L O(;(;BJ BY: 

HE1.PeR.: Joe Clark 
Gus Pech HEAL TH PHYSICST: fau1 Eldr:idge 

DRILL: 

TYPe DRIWNG: Split spoon, Auger LUBRICANT TYPE': Mo lykote 1000 

No. SAMPLES TAKEN: two TYPE': soil 

CONTAINME'NT TYPe: 8uger: gaD aDg g]g~tj~ 

THICKNE'SS OF SOIL (R£F7.JSAL DEPTH): B.QI. DRIWNG FLUID SAMPLES: 

DEPTH DRILLED IN ROCK: 8.0' TYPE': NLA DATF: 

TO TAL DEPTH OF WElL' 16.0 1 

DEP~ SAMPLE PeRCENT 
(FEET, (NUMBeR Iff ReCOVERY SOIL/SBJROCK DeSCRIPTION 

FROM TO INTFRVAL) I (spur SPOONS) 

0.0 0.5 100% Topsoil, dark brown, with organic material, 

e moist 
0.5 2.0 0806501 '100% Silty clay, dark ~ral' with limestone 

@1.6-1.8 1 fragments, moist 
Bulk Density = 1.8 grams/cm3 

, 

2.0 6.0 100% Silty clay with minor limestone fragments, 
brownish gray, dry 

6.0 8.0 0806S02 100% Silty clay with limestone fragments, brownish 
@6.9-7.11 gray, wet .' 

8.0 8.5 50% Limestone with minor silty clay nodules, wet 
8.5 S~lit spoon refusal 

8.5 15.0 Limestone, light gray, hard, wet 
15.0 15.3 Void 
15.3 16.0 Limestone, dark gray, hard 

16.0 TOTAL DEPTH 

• 
--.~, 

PAGeL. OF ~ 
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E~IGeEngineering. Design Be GeO~iences Group, Inc. I ItEZ;L No. 806 
725 PeWsstppi Parkway 
P.O. Box 23010 Knorrllle, Tn 37933-1010 (615)968-9788 

WELL INSTALLA llON/COMPLEllON FORM LOeA 110N Main Pl ant 
ffNL2ffff92 ~8RDINA TES 

£ 29657. 29 

, 
O.R.N.L. MONITORING WELL PROGRAM 

LOGCED PROOFED 
B~ .lobn W. Anderson BY: Mj cbaeJ L. Ebers El.EV. GROUND. 774 94 

El.EV. TOP STAINJ.£SS.46 
STm. CASlNG._7_77 '. £ 

DRILUNG COMPANY: A. L. Clark Drilling Services 

ORIl.l.ER: A. L. Clark, III HElPER: Joe Clark 

EQUIPMENT IX! 6 INCH AUGER 16 . 0 LF. 

o INCH AUGER LF. 

MA TERIALS USE/] 

EST. USED 
~L ~L 

l.O......O FEET OF 2 1N..s:..s:. SCREEN 

.Ji...D FEET OF 2 1N..s:..s: CASING 

l.Jl. l2....O SACKS OF SAND 

. .-5..Q....lL POUNDS OF BENTONITE PEl..lETS 

.LO.. -LD SACKS OF CEMENT 

...f.:..9 POUNDS OF POWDERED BENTONITE 

--fi..O GALLONS OF WA TER (C£AlENTlNG) 

REASON FOR DIFFERENCES BETWEEN ESTlMA lED 
~LUMES AND USED VOLUMES 

Cavities, Spillage and Irregular 

Allaer Bori n~iamete.1' 

lIEU. COlIER IJS£D 

SIL r 77rAP lJ5ED 

~ LfJC'IONC S1EEL COlIER o FLIJSH IIDtINTED lIEU. COlIER 
OD1H£R 

10'00 HOO 

MONI'T'ORING MI.L PUJIP BASE SET AT 12 , 7 FEET. 

CENTRAliZERS AT 3.0 FEET. 

15.0 FEET. 
____ FEET. 

NOTE: 

ORIWNG OA TES: 
STARTED.. 5~B~87 
F.7N/~~ 5 87 

j. ,.....-LOCIONC S1EEL COlIER 

L • .q CROVT .SFAL .!l....O- m 
.Li. FEET 

'J.. -f:J...JNCH DIAMETER 
II01IDIOI.E 

~ ~ STAINI.E$$ 
S7EEJ. CA.S7NG~.yIO~ 

I.e,f GROtIND SURFACE: m ~ 
8£1.0" GROtIND SURFACE: 

'..1 .. CEN7RAI.IZER (T'tP.) 

IlENTrJNI'IE' PElJ.ET .s;E;4L 
,.. ..LS..m~ 

,. SAND PAC!( 
... ..L2m~ 

~DIAME7E1! 
.' ):::t.' '.~ $1'AINLESS S7EEJ. J!!..Q.. 
~~ 

AlL DEPTHS ARE MEAStlRED 
FROM GROUND StlRFACE 
UNLES'S OTHERWISE NOTED: ~ ~ OVT F:,:::!t-:',:·,) -2....JNCH DIAMETER STAINI.ESS 

: ,,' ,',' "~' • S7EEJ. SILT 77rAP~ rg~:, Bt:tISfOU" •••••.• '.;" 15....5.. m.l.5..-Z.mt 

TYPE A WELL NOT TO SCAJ..£ 
\ 

PAGE_9_ OF 1.L 
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ElnlGeEngineering, Design 8< Geosciences Group, 
725 PellJ.ssippi Parkway 

WELL No.~ 

Inc. lOA lE' 5/11/87 

P.O. Box 23010 Kno:rrille, Tn 37933-1010 (815)988-9788 

MONITORING WELL AlA TERIALS 
CER TlACA TlON 

I'fEM/MA 'fERIAL Q~ IE. lJ.$£IJ. 

I 5;~~;:~ SAND 

BENTONITE 

STAINlESS STm SCREEN PREPACKAGED 5/11/87 
STAINlESS STm CASING (PREPACKAGED 

STAINlESS STm CENTRAlIZERS (PREPACKAGED 

STAINlESS STEEL CAPS PREPACKAGED 

MONITORING WEll. PtJAlP (PREPACKAGED 0 

CROUT 

WEll. COW9?S SliP 
stJRFACE CASING 5iBL 

COMMENTS: 

(\ 

, 
fl-d TCH tJl.NjJER 

I ~~ 
04 

04 

04 

04 

01 
01 

OBSERIIER SIGNA TlIRE/lJA TE 5 1 87 

PAC£~ OF'~ 
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EInIGeEnglneering. Design 8< Geosciences Group, Inc. HELL No. 806 

. 725 Pellissippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

POST-WELL COMPLEllON 
CHECKLIST 

COMPLIANCE 
POST- WELL COMPLEllON TASKS 

JME It(f~~ 
1. 

2. 

.J. 

4. 

MUO SCRAPED FROM AUGERS, SAMPLERS, ANO ALi. 
OTHER EQUIPMENT. 

Ali. MUD FROM RIG ANO EQUIPMENr SCRAPINGS ANO 
CUmNGS OISPOSED OF IN ACCORDANCE WITH THE 
SPEOFICA TlON- PROVIDEO. 

H£U OE'VE'1.0PED IN ACCORDANCE' WITH THE SPEOFICA TlON
PROVIOED AND DErAILS OF THE DE'Y£l.OPMENr ACTIVITY 
RECORDED. 

DRIWNG SITe PROPERL Y Cl£AN£D UP AFTER 
COMPLE'TlON OF WE'LL INSrAli.A 110N. 

5112/87 

5112/87 

3/7 /88 ~ 
5112/87 ~ 

- REl.EASE' SPEOFIC TeCHNICAL DIRECTJONS FOR REGULA roRY COMPUANCE MONlroRING WElLS 
PHASE'/' OAK RlOGE' NATlONAL LABORAroRy, OAK RIOGE; w.o. K-4147, APRIL 1987. 

08SE'RVE'R SIGNA TllRE/1)A lilt \ 'I"f::!r! III • eM , V rn· bP=' .:J I I L 09 \\/ , __ t.L u __ .• _L1._ 

PAGE'lL OF ~ 



ED GeEngineermg, Design & Geosciences Group, Inc. 
HELL No. 806 

• 725 Pellisslppl Parkway 
(615}968-9768 P.O. Box 23010 Knoxville, Tn 37933-1010 

MONITORING WELL 
DEVELOPMENT FORM 

DeVELOPMeNT DeTAILS 

METHOD OF 
Geoguard Pume and Air Comeressor 12n£Lf1eMCl:!.'[;. 

DEVElOPMENT 
8E,.Gdtt. I2A!E;.* 3L2L88 TIME: 

DEflELOPMENT 
ENDING DA TE: 3L7L88 

DEVElOPMENT 
OBSERVED 8Y: John M. McLoughlin 2 EDGe 2 Inc. 

ONE IfElL IIOLUM£: 
{.ri~U.Qf§l 9.0 gi:\]]Qn:ij 
TOTAL WA TE.R REJlOVED (REFER TO HEZ.L D£VELOPMENT 
DURING DElIE1.0PMENT C.,r;ALLONSl:· 898.5 PROGRESS SHEET FOR DETAILS2 

7lJR8IDITY AT £ND 5 JACKSON Ilti CLEAR 
OF DEVElOPMENT: ntR81DITY UNI1S' Cl SUGHTL Y Cl.OUD Y 

Cl MOD. TlJR81D 
Cl MUDDY 

e 
7lJR8IDITY DETERMINED AND Rudy C. Williams, MMES HEl.L APPRO'4J) 8Y: 

ODOR 
None Qf: W,d"[gjf; 

WATER Cl (;ROUND SURFACE Cl TANK TRUCK 
DISCHAR(;£D Cl STORM S£l+ERS Cl STORAGe TANKS 
TO: In DRUMS ClOTHER 

INITIAL PRE-DElIE1.OPAIENT 
WA TER DEPTH: 1.1 Feet from Surface 
DA 1"£ DEDICA lED MONITORING MtZ.L PUMP INSTAI.l.£D 3l8l88 AT 12.7 
FEET 8£I.OW (;ROUND SURFACE 

T'tPE OF PUMP INSTAI.l.£D GeQg!.l~u:d PUMP MODEL 5614 
8A 1CH SERIAL NO. 

DeVEL'OPMENT OBSeRVA TlONS 

e 
OBSERVER Slf1NA 7lJRE/f,JA "IE U- m • ~ ll:l ( 4.t'- 3L8/88 

~John M. McLoughlln 

PAGe 1L OF 1.L 
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EInIGeEngineerin& Design & Geosciences Group, Inc. 

HfU Na 806 
Mt in 

LOCAl1ON: Pant 

DATE:: 2L2Sl88 725 Pelllssippi Parlcny 
P.O. Box 25010 Knorville. Tn 37955-1010 (615)966-9788 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE HfU VOLUME' "'" 9 GALLONS 

DATE GAJ.l.ONS DE'SCRIP110N MEASURED TOTAL GALLONS TOTAL HfU COMMENTS 
PUMPED OF TfJR81D1TY TfJR81DITY (J7lJ"S) PUMPED IiOLUME'S PUMPED 

2/25188 27.2 Muddy 
3/.1/1313 5.0 Muddv 
3/2/8E 197.5 Muddv 
3/3J8~ 279 2 C1Qudv 

3/4/8E 281.0 Cloudy 
317 18c 108.6 Clear 5 .1T1I1" RqR Ii . 99.83 

<' 

. e 
-

RE'StIL TS A T END Clear 5 JTUls 898.5 99.83 OF DE'VELOPMENT 

COMMENTS NOTE: oH Averaaed 7.4 

. _._ ... -
. . -~ .. ••• < • 

e 
PAGE' E OF~ 
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EID(GeEngineering, Design &c Geosciences Group, 
725 Pellisslppi Parkway 

Inc. I U£"LL No. 806 

P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT~ VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMI5SIVITIES FROM" 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER~ BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICL~ IN VOL.3, NO.1 OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAi'1ETER vJELL TO Ai'l INSTANTA~"!EOU::3 

CHARGE OF WATER") 
(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE :N 

VOL. 12, NO.3 OF WRR ENTITLED 
"PI SLUG TEST FOR DETER!'"lINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLSH) 

~JELL NO.: ()8{)6 DATE OF TEST: 4/5/88 

PROJECT NO.: 22000620 CLIENT: MMES 

srTE LOCATION: MAIN PLANT 

EDGE, INC. FIELD INVESTIGATOR: MISHAEL L. EBERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.20 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.20 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INC!-lES 
LENGTH OF SCF~EEN OF: INTAKE PORTION = 10.00 FEET 
DEPTH I="HOM STATIC LEVEL TO BOTTOM OF SCREEN = 14.47 FEET 
THICKNESS OF SATUF:ATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL 8ELOW REF. POINT = 6.53 FEET 
ESTIMATED POROSITY OF GRAVEL PAD::: = .20 
FALLING-HEAD INDEX = 1 ("1" IF FALLING, "0" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = i4 

HO WAS COMPUTED FF:O!'1 INTERCEPT OF PLOT OF LOG n .. !) VS. nME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

.1977 

.2033 

PAGE: ~ OF ....!!.. 
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~L·IGeEn . . D' G' G In I WELL No._
806

_ ll:IlD gmeermg. eSlgn & eOSClences· roup, C • 
725 Pellissippi Parkway . 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TIl"iE 
(SEC 

~o"oo 
20.00 
30.00 
40.00 
50.,00 
60~ O~:; 

7::11 00 
90.00 

105.00 
120, O~) 
150.;00 
180.00 
240.00 
300.00 

DEPTH TO L~;ATER 

(r:-E~"T) 

61$820 
011730 
6~ 6',0 
6. 6j;~O 
6. 6~:'O 
t:;,.620 
6 .. 610 
61l6!)O 

('II 590 
6" 58C' 
.... S" 570 
,~= 560 
6J550 
641 5;·0 

H:=~~D 

(FEET) 

"90 
~200 

i l"'. ..... O~ .. J 

.:10 
, ::';)(1 

Il 09{) 

11080 
,070 
:r 06~) 

.. ')5n 
;&040 
:r ()3,:) 

• O~::O 
fI ~) 1 f) 

~.***** ********** **************.!**********.**i********t~J*. ~. 

METHOD OF BCUWER AND RICE 

COMPUTED RESULTS JSING DIAMETER Q~ DRILLED HOLE: 

PERMEABILITY = 1.31E-05 FT/SEC = 3.99E-04 eM/SEC 

TRANSMISSIVITY = 1.31E-04 FT.12/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SSREEN: 

1. 74E-05 FT ISEC r~'Ept1EAB I L I TV = 5= 31E-OL::. 
~' .... : : .... ,~, .. ~ 
L!Tl/ ~"j'.::.., 

TRANSMISSIVITY = 1.74£-04 FT.12/SEC 

PA&E~ OF~ 



Engineering, Design &c Geosciences Group, Inc. I 

JtEU No. 806 

725 Pew..tppi Parkway 
P.O. Box 23010 KnoX'rille. Tn 37933-1010 (815)988-9788 - HYDRAULIC CONDUCnVlTY CALCULA nONS 

I-
W 
W 
U. 

~ 
..J 
W 
> 
W 
..J 

e a: 
w 
I-
< 
3: 
~ 
w 
CJ 
Z 
< ::r: 
(.) 

e TIME IN MINUTES 

PAGE .ll. OF l1-
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I~ 

tit e • 
SAMPLE 
NUMBER: 

T MCI/CONSULTING ENGINEERS, INC. FOR 48 
". CHAIN OF CUSTODY RECORD 

f . .uJ NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS o8oG. Sol 
Q2'O<P S; j-

(615) 966-9788 ' OAK RIDGE NATIONAL LABORATORY . 

WELL NO. : O~~ LOCATION: I I TYPE: C" 1 
,,(P_I,<g' ..:)0,1 

(\ .... 

jISAMPLER:~~ 
(SIGNATURE J 

RELINQUISHED BY: 
11\ {\ ( SIGNAWRE ) 

DATE: I TIME: 

sf ta/it If): 'ff6 
'-J 

~~~~ G/J../fn I q ~ (Jl) 
'V -, 

WITH: 

~L! 

1\_ r I 

'" 

RECIEVED BY : 
( SIGN~TURE ) 

~~ 
~ J2-~ ~ 

¥ 

DATE :S-~I r~ 7 

DATE: I TIME: 

-S//e/ta I 7 !q%, 

~ /7../&'" I eu b1l 
I 

TIME/: 't:J. PM') 

WITH: 

~c.....( 

aleNt... li'A 

REMARKS: ________________________________________________________________________________ _ 

.~ 

v 



'"tI 
III 

Ul 
t'D 

I~ 
o 
--t) 

I~ 

e e: e 
r-.-------.--·----r--c ..... H.-~--IN----O ...... F-C ..... U-S ...... 1l ...... 0--D-Y-R:---E ...... C:-O:-:R:-:D....----·SA-M-PL-E---· 

NUMBER: 
tTJ MCI/CONSULTING ENGINEERS, INC. FOR 080" S oJ-.u.. NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS __ OrAl &. <~ 

(615)966-9788 I' OAK RIDGE NATIONAL LABORATORY 

WELL NO.: .' LOCATION: TYPE: <'" 1 
D~O(- I ~O. r r\. \./) . q II 

SAMPLER: ' V. ~ 1. ~ , ~ I. [ .... D-AT-E-:-_-;-, ---rT-'M-E-:------1 
~ A.v-.l .J ,HI' tl..chtTY '\ ~ II «;.IJ :;) : D I PI AA 

f f (SIGNATURE} V,t 

RELlNQ'UtsHED BY: DATE" TIME . WITH" RECIEVED BY : DATE . TIME' WITH' 
t\ r\ ( SIGNATUIW ) .. . ( SIGt!A[URE ) .. . 

~<:k sJ16{n ');L{~ ~la ~~ s/;2/87 7.'?'D /lAc.( 

~ ft, CY J) . ~~ f,/d/in '1'.0,.. '" d ~)La% b/zle) 9: 00 OM£" (/1)-
-....; 

/ 
REMM~: ________________________________________________________________ ____ 

_ ................ _--- -
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EInIGeEngineering. Design 8< Geosciences Group, Inc. 
725 Pelllssippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (815)966-9788 

NONCONFORMANCE REPORT 
1SStJE" DA TE': 1/25/88 DA 1E' OF NONCONFORMANCE': Ma V 1987 
DESCRIP"ON OF NONCONFORMANCE: 

H£Z.L No 806 '-Main 
AREA: Plant 

An unknown 'quantity of grout was accidentally poured inside the 2 inch stainless 
steel casing while filling the annular space between the stainless steel casing 
and the outer 8 5/8 inch protective casing in May, 1987. 

Grout was observed on the inside of the 2 inch stainless steel casing while 
checking the water level on 1/22/88 by Bryn Howze and Michael L. Ebers. 

POSSIBLE DETRIMENTAL EFFECTS TO H!1.L QlIAJ.Irt:: 

The grout could affect the pH of the ground water in this hole • 
.. 

COMMENTS: 

OBSER'tIER OF NONCONFORMANCE': 

Michael L. Ebers 
REPORTED BY: 

Michael L. Ebers 
DlSTRIBlI'nON 
PROJECT MANA(;ER.· 

Jill Mortimore 
CONSTRlIC"ON 

ENCINEER: 
Steve L. Laman 

DAlE: 

1/22/88 
DATE: 

1/25/88 
DA 1E' stJBMIT7ED: 

1/25/88 
DA 1E' stJBMIT7ED: 

1/25/88 
PAGE lL OF l.L 
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EIoIGeEngineering. Design & Geosciences Group, Inc. 
'P2e'> Pel1Jss1ppl Parkway 
P.o. Box 23010 !{norville. Tn 37933-1010 (815)988-9788 

1.0 General Information 

1.1 Well Location 

AlONITORING IfE"LL PROCRAM 
WELL DATA N~T1VE' 

WELL ND. __ _ 

Monitoring well number 807 is located southwest of the Main Plant 
area. It is 100 feet south of Building 2643. The location is shown 
on ORNL drawing number C3E 20004 A078. Survey coordinates for this 
well are N 20,909.27, E 30,008.52 (X-I0 grid) or latitude 
35° 55' 20.6" and longitude 84° 19 1 04.0". Coordinate data were 
provided by Martin Marietta Energy Systems. The method used for 
conversion from X-lO grid to Tennessee State Plane Coordinates came 
from the publication "Tennessee Valley Authority Data Services Branch 
and Mapping Services Branch, Oak Ridge, Tennessee, DOE Plant Control, 
November 6, 1985, Field Book: ESS-3115, pp. 1-20." The latitude and 
longitude were calculated by Adams Craft Herz Walker Engineering, 
Inc. using methods from the U.S. Coast and Geodetic Survey 
Publication 62-4, "State Plane Coordinates by Automatic Data 
Processing. II 

1.2- Drill ing Information 

Well number 807 was drilled by A.L. Clark Drilling Services, Inc. A 
Schramm Rotadrill air rotary rig was used to drill this boring for 
monitor well installation under the operation of A. L.Clark, II with 
the assistance of Joe Clark. Drilling commenced on 5/5/87 and was 
finished on 5/6/87. Paragraph 2.4.1 includes a detailed discussion 
of the well installation and a well schematic is included on the well 
installation/completion form. A synopsis of the drilling activity 
follows: 

1 18 
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EinIGeEnglne8r1ng. Design " Geosciences Group, 
'-

Inc. 
725 PeWss1ppi Parkway 
P.O. Box 23010 Knoxvllle. Tn 37933-1010 (615)966-9788 

5/5/87 

5/6/87 

MONITORING WELL PROGRAM 

WELL DA TA N1fQ14 llVE 
WELL No. __ _ 

Rig moved on location and set up. Split spoon sampled from 
0.0 1 to 9.0 1

• Drilled from 0.0 1 to 10.8 1 with 6 3/4" 
auger. 

Drilled from 10.8 1 to 16.0 1 with 6 3/4" auger. Bailed hole 
and ran in 2" stainless steel screen, casing, sand and 
bentonite. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologists Michael L. Ebers and John W. Anderson. 
All well construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. The batch origin of 
individual items is shown on the included Monitoring Well Materials 
Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package . 

PAGE' --'- OF ...llL 
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ElniGeEngineering. Design &; Geosciences Group, Inc. 
125 Pellisaippl Parkway 
P.O. Box 23010 Knorville. Tn 37933-1010 (615)966-9788 

MONITORING WE'll PROGRAM 

HElL OA TA NA~9111JlE' 
HElL No. __ _ 

2.2 Geology 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east. 

2.3 Sample Collection 

Two soil samples were collected during drilling, placed in I-CHEM 
specialty cleaned glass containers, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 4500S, ORNL. Chain 
of custody forms for these samples are included with this data 
package. Soil sample 0807S01 was collected in the split spoon 
interval from 1.2 feet to 1.4 feet on 5/5/87 and soil sample 
0807S02 was collected in the split spoon interval from 6.0 feet to 
6.3 feet on 5/5/87. Analytical results for the two soil samples 
described above can be obtained from the Remedial Action Program data 
base at ORNL. 

A bulk density soil sample was collectea from the split spoon sample 
interval from 0.4 feet to 0.9 feet. The sample was measured, weighed 
and a bulk density of 2.0 grams/cm3 was calculated. 
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ElolGeEngineering, Design Be Geosciences Group. Inc. 
'725 Pe111ss1.ppi Parlnray 
P.O. Box 23010 Knorville. Tn 37933-1010 (615)966-9788 

2.4 Installation and Development 

2.4.1 Installation 

MONITORING WElL. PROGRAM 
WELL OA TA NARRA 11'.1£ 

WELL No. 807 

This was a type A well. A two-inch diameter stainless steel silt 
trap was installed from 14.5 to 14.8 feet. Above the silt trap a 
two-inch diameter stainless steel screen was installed from 4.3 to 
14.5 feet. A two-inch diameter stainless steel casing was installed 
above the screen from 4.3 feet to 2.8 feet above ground surface. A 
sandpack was then poured into the annular space from 3.0 to 14.8 
feet, with a 1.8 foot bentonite pellet seal poured into the annular 
space above the sandpack from 1.2 to 3.0 feet. The annular space 
from the top of the bentonite seal to the surface was tremie grouted 
with a cement/bentonite slurry. A detailed schematic of the well is 
included on the well installation/completion form. 

2.4.2 Well Development 

Well number 807 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 669.7 gallons of water had been evacuated 
and the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 
5 JTUls. A development form showing the exact method of development 
and other pertinent data is appended. 
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E~IGeEngineering, Design & Geosciences Group. Inc. 
725 Pelllssippl Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (815)988-9768 

MONITORING WEll. PROGRAM 
WELL DA TA NARNA T1VE' 

WEll. No. 807 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/24/88 at a depth of 
11.7 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testing. 

Well number 807 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model DPI-600 pressure transducer. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 
attached) value of 4.82 x 10-4 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 
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EIoIGeEngineering. Design & GeQSciences Group, Inc. 

WElL No. 807 

725 Pellissippi Parkway . 
P.O. Boz 23010 Knordlle. Tn 37933-1010 (815)988-9788 

- . 

PRE -DRILLUVG CHECKLIST FOR 
MOMTORING WELLS 

cOMeI.IANC& 
PRE-DRILLING TASKS 12ME- INlllALS 

1. D'CA VA 110N PERMIT OBTAINED. 5L5L87 I'fi,8 

2- ALl.. EQUIPMENT HAS BEEN CLEANED BEFORE DRIWNG. 5L5L87 ~ 

Ja. SCHEEN AND CASINGS HA wr SEEN WASHED. STEAMED. 51l6~8Z Iit4f-
RINSED MTH DE-IONIZED OR DISTILLED WA"fER. RINSED 
MTH ISOPROPYl. ALCOHOl. HtRAPPED MTH PRO TFCTlwr 
CO'£RING AND STORED OFF' THE GROUND. 

Jb. PRE-PACKAGED SCREENS, CASINGS AND CENTRALIZERS - 5.£6i81 J,{).,e 

VtfRE USED. 

4. HCRK AREA FOR SAAlPl£ EXAMINA TlON COVERED MTH 5~5t8Z ~ 
CI.EAN POL YE1H'tl.ENE. 

.. 
ItUtt 5- CI.EAN KNII£S, Q.OI£S, SAMPl.£ JARS AND l.A8E1.S 5fli,lS7 

ON-HAND. 

tit 6- POL 'tE7H'tl.ENE COVER IN PLACE O~ HOLE. 5/5/87 "ue 

ADDITIONAL NOTES/OBSERVA TlONS: 

, 

'e 
~>ER SIQIA~i~ ,,~ ~sl, -5i6/87 

. . Michael ~. Ebers 
".,>"~ .. -. 
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EInIGeEng1neermg. Design 8< Geosciences Group, Inc. 

WELL No. 807 

725 Pellissippi Parkway _ 
. P.O. Box 23010 ICno::n:ille. Tn 37933-1010 (615)988-9768 

DECONTAMINA TlON CHECKLIST 
DRILLING EQUIPMEf/T 

-

ISOPROP),! DEJONIZED 

EQUIPMENT SCRAPE STE'AM STEAM ALCOHOL - . WATER 
CI.£AN RINSE RINSE RINSE 

. RIG X X X N/A N./J4 

AUGERS X X X X X 

BITS X X X X X 

RODS X X X X X 

SAJ"fPL£RS X X X X X 

e PIP£S X X X X X 

WORK TOOLS X X X X X 

AUGER PINS X X X X X 

,. 

'e 
. ~ '!L~~~ 5/5/87 OBSERVER SIGNA 71.IRE/lJA IE.. ~cl~ -.;.;~ - - '- .. 

Mi chael L. \berS 
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E~eEng:\neering, Design c!c Geosciences Group, Inc. 

I 

WELL No. 807 

725 Pell.1ssippi Parkway 
. P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

ORNL MONITORING WELL LOG PAGE' -L OF---L I • 
LOCA1l0N: Main Plant DATE: START: 5/5/87 

DRILLER: A. La Clark. II fiNISH: 5L6L8Z 
Michael L. Ebers & LOGC£[) BY: 

HE'LPER: Richard Pickel John W. Anderson 
Schramm Rotadril1 HEAL TH PHYSICST: ~au1 E1drjdge 

DRILL' I 

Split Spoon and Auger Mo lykote 1000 
I 

TYPE' DRILUNG: LlIBRICANT TYPE': 

No. SAMPLE'S TAKE'N: two TYPE': soil 

CONTAINME'NT TYPE': 8ugec gao. g]a~tj~ 

THICKNESS OF SOIL (RE'FlJSAL DEPTH): 9.0' DRIWNG FLlIlD SAMPLES: 

DEPTH DRILLED IN ROCK: 7.3 1 
TYPE': NlA DATE: 

TO TAL DEPTH OF WEll: 16.3' 

~;;f!/; SAMPLE' PE'RCE'NT 
(NlIMBER~f RE'COVERY SOIL/lJE'OROCK DE'SCRIP1l0N 

FROM TO INTE'RVAL I (SPUT SPOONS) 

0 0.2 0807S01 100% Topsoil, medium brown with organic material 
@1.2-1.4' 

0.2 2.0 100% Clay, orange brown, moist to dry with angular e 
limestone fragments and chert nodules 

2.C 4._0 0 No recovery 
4.C 4.8 100% Clay, brown mottled with gray with limestone 

fragments, fi rm 
4.8 9.0 0807S02 100% Clay. very soft, gray, moist to wet, limestonei 

@6.0-6.3' fragments from 8.7 1 to 9.0' 
9.0 Split sooon refusal 

Bulk Density = 2.0 grams/cm3 

9.0 16.3 Limes tone, fi ne grained, 01 i ve gray, hard 
16.3 TOTAL DEPTH 

. 

e 
c::=: 

-
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EIDIGeEngineering. Design & Geosciences Group, Inc. 
725 Pelllssippi Parkway 
P.O. Box 23010 Knorrille, Tn 37933-1010 (815)988-9788 

WELL No.~ 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOCA7l0N t1ain Plant 
ORNL GRID COORDIN..t4 TES 
N 20.909,27 
£ 30.0Qa,52 

LOGGED ~nderson PROOFED 
BY: f.1jchael I" Ebers BY: Michael l Ebers 

EJ..Ev. GROUND. 774 53 
El.£T/. TOP STAINlESS 
STEEl. CASING 777. 36 

DRILLING COMPANY: A. L Clark Or;11 jog Services 

ORILi.ER: A. l. Clark, III HEl.PER: Joe Clark 

EQUIPMENT III 6 3/4 INCH AUGER 1 6 3 LF'. 

Cl INCH AUGER LF'. 

MA TERIALS USED 

EST. USElJ 
VOL VOL 

UL2. FFFT OF 2 IN. SS SCREEN 

.L.l FEET OF 2 IN. S S. CASING 

2......fi.-..lJ3. SA CKS OF SAND 

..25-.-25. POUNDS OF BENTONITE PEl1£TS 

"l..JL...L..Q SACKS OF CEMENT 

.2..Jl POUNDS OF POWDERED BENTONITE 

..fi-.Q GALLONS OF WA TER (CEMEN71NG) 

REASON FOR DIFFE'RENC£S BOWEEN ES7lMA TED 
VOLUMES AND USED VOLUMES 

Cavit;es~tlla1le, Irreaular 

AtLaaLBllri ~a Oi ameter 

ItEU "'tel USED IlD LOCI(1JV(; srm. "'tel 

"' 

o R.USH IICI.INTED ItEU "'~ 
001HER 

sz. r 11lAP USED )f:S'~ NOO 

MONITORING H£1..l. PUMP BAS£' S£T A T 11 . 7 FEET. 

CENTRAUZERS AT 4. 3 FEET. 

14,a FEET. 
____ FEET. 

NOTE": 

DRILUNG DA fEs.' 
STARTED.' 5~5~a7 
F1NISHED~ 5 6 87 

i" • , ___ L()Q(JNG S7EEL "'tel 
J...JNCH DIAMETER 
Slat PROTEC711IE' CASING 
~ MOW: t;R()(JND 

• A-:-:-..... 10 2.....lLn: 8E1.0W 
SURFACE 

"..I.. ~CH DIAMETER 

....1-JNCH IJIAIIE7ER SrAINI.£SS 

1441 S1EE1. CASING ~ ABOW: 
GR()IJNlJ SURFACE 10 ...!..l.n: 
8E1.0W GROIIND SURFACE 

',J .. CEN1RAI.J2ER (T'tP.) 

f 11£N7tINf1E P£I.LE'T Z4L 
.. ..L.2.. 1O..l....O....r!z 

SAND PAQ( 
:.. 1.:.Q...1O~ 

-2-..tNCH DIAMETER 

·.~tt.·:·l *~=~ 
~10~ 

ALL DEPTHS ARE MEASURED 
FROM GROUND SURFACE 
UNLESS 07HERHISE NOTED: -:f~ our F\Ft.:·:··:·,)" -1-.JNCH DIAMETER SrAINI.£SS 

: '. '. • ~' , SJEJ1. .§ILT TRAP /CAP 
IItJTTDIII OF' lIOREHotE ............ /.. ..J.L..5 10 a...B..mT 
.l.6.....3mT TYPE A WELL NOT TO SCALE 

9 18 
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~LL No. 807 

ED GeEngineering. Design & Geosciences Group, Inc. DA lE: 5/6/87 
725 Pel.1.1ss1ppi Park:1ray 

(615)966-9788 P.O. Bo% 23010 Knonille, Tn 37933-1010 

- MOt:IJTORING WELL MA TERIALS 
CERTlFlCA TlON 

ITFM/AIA TFRIAL Qd 7E. (JS£/2 fld Tefl tJl,lMI101 
':Jlbltil [JII 

SAND 

BENTONITE' 
5/6/R7 ()1 

STAINLESS STEEl. SCREEN (PREPACKAGED Cl YES) 

• NO 
5/6/87 03 

STAINLESS STEEl. CASING . (PREPACKAGED : ~S) 5/6/87 03 & 04 
STAINLESS STEEl. C£NTRAUZERS (PREPACKAGED Cl YES) 

• NO 
5/6/87 01 

STAINLESS STEEL CAPS (PREPACKAGED Cl YES) 

• NO 
5/6/87 03 

MONITORING ItEU PUMP (PREPACKAGED ~ ~) 3/24/88 02 

e 
~I7IR7 04 

GROUT 

WEll COVERS 5/87 01 
SURFACE CASING 5/87 01 

COMMENTS: 

-

e ~~ ~nm<fi1A~L!~::L 5/6/87 
Michael L. Ebers 

.. -. 
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E~IGeEngineering, Design &:: Geosciences Group, 
725 Pelllssippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

POST-WELL COMPLETION 
CHECKLIST 

Inc. 
WELL No; 807 

COMPLIANCE 
POST-I+f"LL COMPLETION TASKS .!2dJE INITTALS 

1. MUD SCRAPCO FROM AUGERS, SAMPLERS, AND ALL 
OTHER EQUIPMENT. 

5/6187 ~ 

2. 

J. 

4. 

ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 
CUmNGS DISPOS£[) OF IN ACCORDANCE' WITH THE 
SPEC/FICA TlON~ PRO VlDED. 

Kl.L D£VEZ.OPCO IN ACCORDANCE WITH THE SPEC/FICA TlON~ 
PROVIDED AND D£TAILS OF THE DEVEl.OPMENT ACTI'YfTY 
RECORDED. 

DRIWNG SIT£' PROPERL Y CJ.EANCO UP AFTER 
COMPLETION OF WEU INSTAlLA TlON. 

5/6/87 ~ 

3/24/88 Jmat.. 

5/6187 Jl{u: 

., R£LEASE SPECIFIC T£'CHNICAL DIRECTIONS FOR REGtJLA TORY COMPLIANCE' MONITORING WEUS 
PHASE /, OAK RIDGE' NA TlONAL LASORA TORY, OAK RID(;£, W.O. K-4147. APRIL 1987. 

OBSERVER SIGNA TlJRE/DA 1E' ~ m Ie 4 p f')1' t..,te 
u~ M. McLoughlin 

~..l~ 
3/24/88 

5L6L87 
Mi chae 1 L. ~ers 
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Ein Ge~ering, Design & Geosciences Group, Inc. 
WELL No. 807 

725 Pelllssippl ParlCwaY 
P.O. Bo'll: 23010 Kno:rri1le. Tn 37933-1010 ( 615)988-9788 

e MONITORING WELL 
DEVELOPMENT FORM 

DEVE:LOPMENT DETAILS 

ME7HOO OF 
f2EVElQe.MQ!.:r.;, Geoguard Pumg and Air ComQressor 

O£'VE1.OPMENr 
B€.GAN o~ lE't,' 2[23/88 TlAlE: 

OEVELOPMENr 
ENOINt; OA TE'.: 3[24[88 

0£'VE1.0PAlENr 
OBSERVED B'I: John M. Mcloughlin! EDGe 

ONE I+EU VOLUAlE:: 
9.0 gallons (BALl.Qt§). 

rorAL WA TER REJlOVED (REFER ro I+fZl. OEll£l.OPAlENr 
OUR/Nt; OEVELOPAlENr (t;ALJ.ONS): 669.7 PROCRE'SS SHEEr FOR OErAILS2 

77JRBIOITY A r ENO 5 .bfCKSON ~ CI.£AR 
OF' OEVELOPMENT: 77JRBIOITY UNITS a SUGHTLY c!'OUOY 

a MOO. 77JRBIO 
a MUOOY 

77JRBIOITY OETERMINED ANO 
I+EU APPROVED B'I: R: ~I Willigms 3 ~~ES 

tit OOOR 
Of:. ffA TER: Strong Organ;~ Cdor 
WATER a (;ROUNO SURFACE a rANK TRUCK 
OISCHARG£D a ST'ORU SE&ERS a SrORAGE rANKS 
ro: II DRUMS COTHER 

INI17AL PRE -OE1lE1.OPMENr 
WA TER OEPTH: 2.2 Feet from surface 

OA TE OEDICA TED MONlroRINt; I+ELL PUMP INST'AlJ.£D 3L24L88 Ar 11:1 
FEET BELOW (;ROUNO SURFACE 

rrPE OF PUMP 1NST'AlJ.£D Gegguiu:d PUMP MOOEl. S6H 
BA TCH SERIAL NO. 

DEVELOPMENT 08SERVA 770NS 

OBSER'fER 51GNA77JR£/tJATE Un rn blP m"~ 
. VJohn M. McLough in 

3L24L!3!3 

e 
PAGE .l2..... OF' ...l.8-
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HEZ1. NO. 807 

·tIt 
ED GeEngineering, Design & Geosciences Group, Inc. 

LOCA110N: ~U~t 
DATE: 2L23[88 725 PeWssippi Parkwlly 

P.o. Bo% 23010 Kno:r:v1lle, Tn 37933-1010 (615)966-9786 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE HEZ1. VOLUME- 9.0 GALLONS 

DAlE' 
GA1.J.ONS DESCRIPl10N !.fEASt/RE'D roTAL GALLONS roTAL WElL COMMENTS 
PUMPED OF TUR81DITY TURBIDITY (J7lJ'S) PUMPED IIOLUMES PUMPED 

2/23/l 8 135 
2/24/f 8171 
2/25/~ 8 99 

3/221f 8 90.2 
?I??N IR ~4 n 
3/24/f 8 140.5 Clear 5 JTU's 669.7 74.41 

. 

e 

RE'SVL TS AT £NO Clear 5 JTU's 669.7 74.4 
OF DE"IELOPMENT 

COMMENTS AveraQe oH .= 7.7 

' .. .. ~ .. ~ .. . -.-.-",~ -.~-.~.,. ,~ ... -• 
. , 
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ElDtGeEngineermg, Design & Geosciences Group, 
725 Pellissippi Parkway 

Inc I WELL No. 807 . ---
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT, VERS I ON 4. 1, Nm; • 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPUlOS, 1967 
(ARTICLE IN VOL.3, NO. OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER") 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"A SLUG TEST FOF: DETER!"! I N I NG I-:YDRAUL I C CONDUCT I '.) I TV 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETF:ATI~~G WELLS") 

('JELL NO.: 0807 DATE OF Tr:"::;T. .1.-_, • 

PF:OJECT NO.: 22000620 CLIENT: MMES 

SITE LOCATION: MAIN PLANT 

EDGE, INC. FIELD INVESTIGATOF:: MICHAEL L. EBERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.20 INCHES 
!Nt'JEt=: SCREEN OR OPEN-HOLE DIAMETER = 2.20 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET 

4/4/88 

DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 12.34 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 6.61 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX = 1 (" 1" IF FALLING~ "(:t" IF RISING) 
NUMBER OF DEPTH-TIME DATA F'OINT3 = 16 

PAGE 1.L OF ...!!. 
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E~IGeEngineering. Design &: Geosciences Group, Inc. I HELL No._8;;..;;O;,.;..7 __ 
725 PelUssippi Parkway 
P.O. Box 23010 Kno::r:ville, Tn 37933-1010 (615)966-9766 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TIME DEFTH TO WATER hEAD 
(Cl=r .-.1_....., (FEET> (FEET> 

10,00 7 ...., il(·, 
.. ..:.. "'7\.' .630 

20.00 7.100 .490 
30.00 7.030 2420 
40.00 6.970 ,3.!l0 
50.00 6.930 .320 
60.00 6.880 .270 
75,00 ,S.830 ,,220 
90.00 6.790 .180 

:05.00 6.750 .140 
120.00 6.740 a 130 
150.00 6.700 ,090 
180.00 6.670 .060 
240.00 6.630 .020 
300.00 6.630 .020 
360.00 6~620 .010 
420.00 6.620 • (llO 

kll***I ••••••••• , •••••••••••••••• * ••••••• *** •••••• * ••• *****************1 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PEFJ'1EAB I LI TY = 1. 5SE -05 FT /SEC = 4.82E-04 CM/SEC 

TRANSMISSIVITY = 1.58E-04 FTI*2/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCF:EEN: 

PERMEABILITY = 2.12E-05 FT/SEC = 6. 45E -()4 eM/SEC 

TRANSMISSIVITY = 2. 12E-04 FT**2/SEC 

PAGE' --.U OF ..l§.... 



l+ElL No 807 
Engineerin& Desicn " Geosciences Group, Inc. I .-

725 PelUalrippl Parkway , 
P.O. Bo-z 23010 ICnomue. Tn 3'7933-1010 (815)988-9788 

• HYDRAULIC CONOUCnl1TY CALCULA nONS 

I-
W 
W 
u.. 
3l': 
..oJ 
W 
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W 
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a: e w 
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3l': 
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Cl 
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o 2 3 4 7 s 9 II 

TIME IN MINUTES e 
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• MCIICO~SULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

. FOR NI.JMBER: 

MARTIN MARIETTA ENERGY SYSTEMS o90 7So, .u. NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE 
a8eq ~ I (615)966-9788 . OAK RIDGE NATIONAL LABORATORY 

WELL NO.: 680 7 - S.1 LOCATlON~VA~ P{avui- -~ >.rJ~ TYPE: ~ f 

!\ ,-.,. • I 

SAMPLER :" ~l!.~l Ci2- 11:1- \.4 DATE:5/5-1~ TIME: ~ '.57 Pl~· 
I \ (SIGNATURE J 

RELlNQ'u'~HED BY: DATE: TIME: WITH: 
RECIEVED BY: 

DATE : TIME: WITH: 
t.. (S/GNATUR~ ) ( SIGNATURE) 

\W- U 1s/fJ7 110 ~V'c.:c ~JJ %'j;, (/-~4D r--' Act 'C:V 

t~,JL ..... -
r!a-r,NJJ .~}L~ ~(~~ (J-(lJJL J\~ II ~ 10 \ t I (i "to 

...... 0 I 

. 

REMARKS: 

-

. 
. 



ttl 
~ 

OQ 
ID 

~ 
00 

o 
HI 

~ 

00 

e e 

S
· . CHAIN OF CUSTODY RECORD 
. . 

T MCI/CONSULTING ENGINEERS, INC. FOR 
f.U) NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 

(615)966-9788 OAK RIDGE NATIONAL LABORATORY 

WELL NO.: O~'7 _ S 'd.. I LOCATlON\\\f\.~ ~~ - ~.~jl SCiJ)c I TYPE: s;e;) ( 
f\ r-. (\ 

e\ 
SAMPLE 
NUMBER: 
d~O/SoL 

960~ 

.'SAMPLER~ I~ ~.D-Co.3 
\ (SIB NATURE J 

DATE: 5/ J~l~? I TlME:I-t./l \Jl~: 

I 
RELINOUlSHED BY' I ~ _ ( SIGNATURE)' DATE: I TIME: 

R-CJ:L ifS1en I +!/f" 
D . 
(\lJ~ 

.... tb,/ro, I , I ~ 4 () 

WITH: 

VV\L-4=-

I ~ 

I DATE: I TIME: 1 WITH: 

Isfr/J) 14~'tO 
/ 

fh-Lf 

~ Ir/u.fi 7 I /I; <to I O{(J..}-L 

REMARKS: ________________________________________________________________________________ _ 

.. 
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ElolGeEngineering, Design Be Geosciences Group, Inc. 
'P25 Pe1lJss1ppl Parkway 
P.O. Box 23010 Knorville, Tn 37933-1010 {615}966-9788 

1.0 General Information 

1.1 Well Location 

MON/TOR/Nt; WE'LL PRtXRAM 
WELL OA TA NARRA"'IE 

WELL No. 808 

Monitoring well number 808 is located south of the Main Plant. It is 
situated approximately 280 feet east of First Street and adjacent to 
a roadway which connects First Street and the coal refuse pond. The 
location is shown on ORNL drawing number C3E 20004 A078. Survey 
coordinates for this well are N 20,910.18, E 30,018~64 (X-10 grid) or 
latitude 35° 55 1 20.7" and longitude 84° 19 1 03.9". Coordinate data 
were provided by Martin Marietta Energy Systems. The method used for 
conversion from X-10 grid to Tennessee State Plane Coordinates came 
from the publication "Tennessee Valley Authority Data Services Branch 
and Mapping Services Branch, Oak Ridge, Tennessee, DOE Plant Control, 
November 6, 1985, Field Book: ESS-3115, pp. 1-20." The latitude and 
longitude were calculated by Adams Craft Herz Walker Engineering, 
Inc. using methods from the U.S. Coast and Geodetic Survey 
Publication 62-4, "State Plane Coordinates by Automatic Data 
Processing." 

1.2 Drilling Information 

Well number 808 was drilled by A.L. Clark Drilling Services, Inc. A 
Driltech air rotary drill rig was used to drill this boring for 
monitor well installation under the operation of Steve Clark with the 
assistance of Steve Kirk. Drilling commenced on 4/29/87 and was 
finished on 5/4/87. Paragraph 2.4.1 includes a detailed discussion 
of the well installation and a well schematic is included on the well 
installation/completion form. A synopsis of the drilling activity 
follows: 
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E~IGeEngineering, Design &: Geosciences Group, Inc. 
'725 Pel11ss1ppl Parlnray 

< P.o. Box 23010 !{norville. Tn 37933-1010 (615)966-9788 

MONITORING H£Z.L PROGRAM 

H£Z.L OA TA N1ft~ 77~ 
WEUNo. __ _ 

4/29/87 Rig moved on site and set up; advanced boring from ground 
surface to a depth of 10.75' with a 14" diameter auger. 
Installed 10 3/4" inch diameter surface casing and grouted 
casing in place. 

4/30/87 Containment box and diverter readied ,for air rotary 
drilling. Advanced borehole using an 8 1/2" diameter 
tri-cone roller bit from 10~81 to a depth of 35.0 1

• 

5/1/87 Four inch diameter stainless steel casing placed from the 
surface to 35.0 1 and grouted into place. One bag of sand 
placed inside of stainless steel casing in an attempt to 
prevent introduction of grout into borehole. 

5/4/87 A 3 7/8" diameter borehole was advanced through the 4" 
stainless steel casing to a total depth of 55.0 1

• Borehole 
was blown with air to clean hole of water and cuttings. 
Series of water level readings were taken with a final 
reading of 36.5 1 below ground surface. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologists Charles W. Stanley, Richard E. Flohr and 
Michael L. Ebers. All well construction materials and supplies were 
from Martin Marietta Energy Systems approved batches. The batch 
origin of individual items is shown on the included Monitoring Well 
Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 

PAGE -L OF .l.L. 



, • 

,e 

e 

ElnlGeEngineering. Desian " Geosciences Group, Inc. 
725 Pelllssippl Parkway 
P.O. Box 23010 Knonille, Tn 37933-1010 (815)988-9788 

MONITORING HE"LL PROGRAM 
WE1.L OA TA NARRA 77VE: 

HE"LL No. 808 

silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package. 

2.2 Geology 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 

, 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east. 

2.1 Sample Collection 

A drill water sample was collected from the water pump on the drill 
rig on 5/4/87. A chain of custody form for this sample is included 
in this data package. Analytical results for the water sample 
described above can be obtained from the Remedial Action Program data 
base at ORNL. 
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EIDIGeEngineering, Design & Geosciences Group, Inc. 
725 PeWssippl Parkway 
P.O. Box 23010 Knoxv.Ule. Tn 37933-1010 (615)966-9788 

2.4 Installation and Development 

2.4.1 Installation 

MONITORING ItEl.L PROGRAM 
ItEl.L OA TA NAR.1iA 11'1£' 

WELL No._8_~O_8 

This was an open hole or type C well, without a stainless steel 
screen. A fourteen-inch diameter boring was augered from ground 
surface to bedrock (10.75 feet). A ten-inch diameter string of 
decontaminated steel surface casing was installed and grouted in 
place. The surface casing minimizes potential cross contamination 
between the regolith and bedrock water bearing zones. The air rotary 
method was then used to drill an eight-inch diameter boring to a 
depth of 35.0 feet. A four-inch diameter stainless steel casing was 
installed and tremie grouted from the bottom of the eight-inch 
diameter boring at 35.0 feet and extending 2.24 feet above ground 
surface. The air rotary method was then used to drill a 3 7/8 inch 
diameter boring {open hole interval} from the bottom of the four-inch 
diameter stainless steel caSing at 35.0 feet to a total depth of 
55.0 feet. A detailed schematic of the well is included on the well 
installation/completion form. 

2.4.2 Well Development 

Well number 808 was developed to remove drill cuttings, Silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures {see Paragraph 2.1}. The well was developed 
until a measured total of 97 gallons of water had been evacuated and 
the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 
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E~IGeEngineering, Design & Geosciences Group, Inc. 
'P25 Pell1ss1ppi Parkway 
P.O. Box 23010 Knoxvil1e. Tn 37933-1010 (815)988-9788 

MONITORING H£1.L PROGRAM 
W£l1. DA TA N~ TI'IE: . 

W£l1. No. __ _ 

5 JTU·s. A development form showing the exact method of development 
and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/2/88 at a depth of 
50.9 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 808 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model OPI-600 pressure transducer. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 

) -6 attached value of 3.09 x 10 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 
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EInjaeEngineering. Design & Geosciences Group, Inc. 

WELL No. 808 

725 Pe1l.1ssippi- Parlcway -
. P.O. Box 23010 Knorrille. Tn 37933-1010 (615)966-9788 

- . 

PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS 

COMP~~ E!.8.£ -{lR(I".I.LNG [~SKS iMlE-

1. O'G:A VA 710N PERMIT OBTAINED. 
4/29/87 
4/29/87 

2. ALL EQUIPMENT HAS B£OI ClEANED BEFORE DRIlliNG. 

Ja. SCREEN AND G:As/NGS HA ~ 8£01 WASHED. STEAMED. 
N/A 

RINSED WITH DE-IONIZED OR DIS71J.LED WA TE'R, RINSED 
WITH ISOPROP'tZ. ALCOHOL. l+RAPPED WITH PROTEC71~ 
COIlERINt; AND STORED OFF THE GROUND. l\JJ Jb. PRE-PACKAGED SCREENS, CASINGS AND CENTRAI.1ZERS 

4/29/87 
WERE USED. T;;I . 4/29/87 

4. WORK AR£.4 FOR SMlP/.£ EXAAlINA 710N COIlERED WITH 

e 

CLEAN POL 'IE7H'tZ.£N£ Lid 5. ClEAN KNIVES, GLOVES, SMlP/.£ JARS AND LADas 4/29/87 
ON-HAND. M 6- POL 'I'E7H'tI.ENE COlIER IN PLACE OIlER HOl£. 

4/29/87 
.-/ 

ADDI710NAL N07F.S'/OBSERVA 71ONS: . 

-

e 
t~- . OBSERIIER SIGNA nJRE/lJA 7E 4/29/87 

. Charle ~anley 
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Ein GeEngine8r!ng, Design & Geosciences Group, Inc. 
WELL No. 808 

• 725 Pelll:ndppi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (815)988-9788 

DECONTAMINATION CHECKLIST 
DRILLING EQUIPMENT 

ISOPROP)1 DEIONIZE/) 

EQUIPMENT SCRAPE STEAM STEAM A1.COHOL WATER 
CLEAN RINSE RINSE RINSE 

RIG X X X N,/J4 N,/J4 

AUGERS X X X X X 

811S 
" .. 

X X X X X 

RODS X X X X X 

SAAlPl.£RS X X X X X 

-- PIPES X X X . X X 

WORK TOOLS 
X X X X X 

AUGER PINS X X X X X 

~. .~ 

e 
. ~ . ~ 

. \ I ~j 
OBSERVER SlaNA 7lIRE/DA TE . ~~, . ~ .. 4/29/87 

Charles w.stanrey 

PAGe _7 OF.1L 



Eln GeEngineering, Design & Geosciences Group, Inc. WELL No.--B.mL 

e 725 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

ORNL MONITORING WELL LOG PAGE --L OF---L 

LOCA110N: Main Plant DATE: START: 4/29/87 

Ste~e Clark fiNISH: 5L~laZ 
DRIL/.£R.· R.E. Flohr, M.L. Ebers LOGGED B't: 
HELPER: S:tgve Kirk & C.W. Stanley 

Driltech HE'AL TH PH'tSICST: 2all] Eldt:jdge 
DRILL' 

TYPE DRILUNG: Auger, tri-cone air rotary LUBRICANT TYPE:: Mo ll:kote 1000 

No. SAMPLES TAKEN: None TYPE: N/A 

CONTAINMENT TYPE: auger pac. p]astjc. coctajcmeot bo~ 

THICKNESS OF SOIL (R£FlJSAI.. DEPTH): 9 ~I DRILLING FLUID SAMPLES: 

DEPTH DRILlED IN ROCK: 45.6' TYPE: Dr; 11 water DA TE: 5L4LSZ 

TOTAL DEPTH OF YELl..: 55.0' 

~fc'Y; SAMPLE PERCENT 
(NUMBERJ RECOI£RY SOIL/liEDROCK DESCRIP110N 

FROM TO INTERVAL (SPUT SPOONS) 

0.0 3.0 Topsoil, medium brown with shale fragments 

e 3.0 9.4 Clay, medium gray with roots, rock fragments, , 

moist, wet at 7.0', mixed with brown soil 
and clay 

9.4 10.7D Rock~ hard~ calcareous shale, wet, with clay 
1O.7p Stoooed 14" auaer dri llina 

10.7 5 16.D Limestone. shalv. brownish aray and greenish 
arav. fine arained , 

16.0 35.0 Limestone. light olive grav. fine grained, 
i 

massive. locally glauconitic, few 1/32" 
fractures filled with white calcite 

35.0 55.0 Limestone. liaht olive gray. fine grained 
55.0 TOTAL DEPTH 

e 
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EInIGeEngineering. Design & GeOS~iences Group, Inc. WELL No. 808 

725 PelIissippi Par1l:'way 
P.O. Box 23010 Kno:rri.lle. Tn 37933-1010 (815)986-9788 

WELL INSTALLA TlON/COMPL£770N FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOCA 170N Ma in Pl ant 
ffNL GRf6 ,~Dff' TFS 
F 30,018.64 

LOGGED PROOFED 
B~ Charles W. Stanley B~ Michael l. Ebers 

DR/~NG COUPAN~ A. l. Clark Drilling Services 
DRILLER: Steve Clark HELPER: Steve Kirk 

. DR/~NG METHOD: Il 14 INCH AUGER J 0 75 LF. 
o INCH AUGER LF. 
Gt 8 INCH ROTARr 24.25 LF. 
o 3 718 INCH ROTARr 20 0 LF. 

AlA 1ERIALS USED 
EST. USED 

I1X. E1:A POUNDS OF' 8ENTONITe PI1lJ.£7S (stIRF'ACE' CASIN(; SEAl.) 

.lU FT. OF' ..l.O..-.ut SURFACE' CASIN(; 

.l....3. ....1-0.$ofQt3' OF' CEMENT (stIRF'ACE' CA.SfN(;) 

.l!....0 POUNDS OF' POItDER£D IIENTDNI1E (stIRF'ACE' CAS1N(;) 

.i£:..0 CAJ.LONS OF' WA1ER (stIRF'ACE' CAStNC) 

1l.s..2 FT. OF' ..Lnv: D/J\ STAINI.£SS STEEL CAStN(; 

. l....Ji lQ...O.$ofQt3' OF' CEMENT (S.s. CASINO) 

. 20 • 0 POUNDS OF' p()1tDER£D IIENTDNI1E (,S:s. CASIN(;) 

.6.0....0 CAJ.L()NS OF' WA 1ER (.s:s. CASlNC) 

lltA. POUNDS OF' 8£NTDNf1E' PI1lJ.£7S 
(STAINI.£SS STEEL CASIN(; SEAl.) 

R£ASON FOR DIFFER1INt!%$ I1E71IIEEN ES1JiA TED 
FIOWIIES AND USED IItXUMES 

Cavities. Spillage and Irregular 
Auger Borino Diameter 

SURFACE' CASIN(; TREIHE GROtITED 
STAINI.£SS STm CAS1N(; 

)f'S'1l lIDO 

TREIHE G:ROtJ7EIJ )f'S'1l lIDO 

/IIIEU COlIER USED at L(JQ(JN(; STEEL COlIER o FlUSH IIOlINTED IIE.L COlIER o OTHER 

MONITORING Itf1.L PUMP BASE' SET A T 50. 9 FEET. 

CENTRAUZERS AT 5.0 FEET. 
20.0 FEET. 

33.0 FEET. 

NOTE': 
AU. DEPTHS ARE MEAst/REf) 
FROM GROUND SURFACE' 
UNI.ESS OTHERWISE NOTED: 

TYPE C·WELL 80TTtlll OF' /lOR£' 

HOI..E~~ 

E/.EV. GROUND 77 4 50 
E/.EV. TOP STAINLESS 
S~ CASYNG. 776.74 
DRILLING OA TE$;' 
STARn:.D.· 5/1/87 
F7NIS¥~' 5/4{87 

/LOQ(JIIC CAl' 

1:. .-lQ...,A! DIA stlRF'ACE'/. 
- PRO TeCl111E CASIf{(; .1...!.ffl'T 

MOllE GROUND SlJRF'AC£ TO 
1Jl...Z.5n:rr mow C80t/ND 

SURFACE' 

_":[., t:ROVT S£iCt Jl..Q.. 
TO~ 

'J" ~ DIA. 8CRe HOI..E 
..o...JL TO UL1.5 FEET 

~ STAINI.£SS STm CASIN(; ,.,,, 
A8011E GROIIND 

stlRF'ACE' TO ~ FEET 8ELOW 
GROUND stlRF'ACE' 

N/A .sFAL _ TO 

_FEET 

B£DROCK !DEL .Jl.....i 

r.;.. ..JLJ.t /)/A. 8OR£ HOI..E 

JIll ~?:-ri .sFAL o....JL TO 
FEET 

n.. CEN1RAIJZER (T'tP.) 

N/A .sFAL 
_ TO __ FEET 

J,. - . b"1lYQ'1 IJ/4. t:f!£N HOI..E 35. TO _!:I!:I_. U FEET 

NOT TO SCALE 

PAGE_9_ OF..!2..... 



e 
EID GeEngineering, Design " Geosciences Group, inc. 

WELL No. 808 

OA TE· 5/1/87 
725 Pell.issippi Park1'l11y 

(615)966-9788 P.o. Box 23010 Knoxville. Tn 37933-1010 

MONITORING WELL MA TERIALS 
CER TlACA TlON 

ITEM/MA TERIAL DA7F USED BA TCH NUMB€R 

SAND 
511lR7 nil 

BENTONITE' N/A --
STAINUSS STEEL SCREEN (PREPACKAGED o tFS) o NO N/A --
STAINUSS STEEL CASING -- (PREPACKAGED ~ %) 5/1/87 04 

STAINUSS STEEL CENTRAIJZERS (PREPACKAGED • tFS) 
D NO 5/1/87 01 

STAINUSS S'Tm CAPS (PREPACKAGED • tFS) o NO 511187 01 
MONITORING I+ELL PflJlP (PREPACKAGED ~ %) 3/2/88 02 
GROUT r::./r;;1R7 ()4 

e I+ELL COVERS 5/B7 01 
SlJRFACE" CASING 5/87 01 

COMMENTS: 

-\ 

~ 

e 08SER>9 SGNA NRE/DA 1F C WJ1J 5/5/87 
Charles w. ey 
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EIDIGeEngineering, Design & Geosciences Group, Inc. I WELL No. 808 
.' 725 Pelllssippi Parkway 

P.O. Box 23010 Knorville. Tn 37933-1010 (615)966-9788 

POST-WELL COMPLETION 
CHECKLIST 

POST-WELL COMPL£71QN TASKS 

1. IIl1D SCRAPED FROM AlIGERS. SAMPLERS. AND Ali. 
OTHER EOllIPMENr. ' 

2. Ali. MUD FROM RIG AND EOlllPMENT SCRAPINGS AND 
CUmNGS DISPOSED OF IN ACCORDANCE WITH THE 
SPEc/FlCA 110N~ PROVIDED. 

J. 

4. 

JtEl1.. D£VF:LOPED IN ACCORDANCE WITH THE SPEClFlCA llON~ 
PROVlD£I) AND DETAILS OF THE O£VF:LOPMENT ACllVlTY 
RECORDED. 

DRIWNG SITE' PROPERLY Cl..£AN£J) liP AFTER 
COMPLE'11ON OF WELL INSTAL1.A 11ON. 

COMPLIANCE 
~ INITIALS 

5/4/87 KEf 
5/4/87 REF 

3/2/88 dJ/1bt. v 

5/4/87 REF 

~ RE'LE'ASE' SPEClFlC TE'CHNICAL DIRECllONS FOR REGULA TORY COMPliANCE MONITORING WElLS 
PHASE I. OAK RIDGE NA llONAL LASORA TORY. OAK RID(;£. w.o. K-4147. APRIL 1987. 

OBSERVER SIGNA T1JRE/DA TE' LL. ((l uL.J m' ~ 3/2/88 
P~hn M. McLoughli 

fuchanJ· c. ~Jk. 5/4/87 
RichardE. Flohr 
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EInIGeEngineerm& Design 8< Geosciences Group, Inc. 
WE'LL No. 808 

725 Pellissippi Parkway 
P.O. Box 23010 Knorrllle, Tn 37933-1010 (615)966-9768 

e MONITORING WELL 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

AlE7HOO OF 
{lE"fHQeMENl'; Geoguard PumQ with Air Comeressor 

DEVELOPMENT 
B€.t:AN DA TF: 2L24L88 11ME'.' 

DEVELOPMENT 
ENDINt: DA lE: Jl2LB8 
DEVELOPMENT 
OBSERVED BY: John M. Mcloughlin l EDGe 

ONE WELL VOLI/AlE: 
35.5 (GALLON~ 

TOTAL WA TE'R RElIOVED (REFER TO WEZ.1. DE'6.OPMENT 
DI/RINt: DEVELOPMENT (GALLONS): 9Z.Q PROt:RESS SHEET FOR DETAILS2 

TURBIDITY A T END 5 .btCKSON ~ CLEAR 
OF DEVELOPMENT: TURBIDITY I/NITS D SUGHTLY CLOIJDY 

D AlOD. TURBID 
D AllIODY 

TURBIDITY DETERAIINED AND R. H. Ketelle, MMES WELL APPROVED BY: 

e ODOR 
OF WATER: Strong Organic Odor 
WATER CJ CROIJND SURFACE D TANK TRUCK 
DISCHARCED D STORM SEJtERS D STORACE TANKS 
TO: at DRI/MS DOTHER 

INI11AL PRE-OEVE1.OPMENT 
WA TER DEPTH: 31 1 Feet from surface 
DA 1E DEDICA TED MONITORINt: WEZ.1. PI/MP INSTALI..ED 3L2L88 AT 50.9 
FEET BELOW CROIJND SURFACE 

T'fPE OF PUAIP INSTALJ.£l) Geoguard PUAiP MODEL 5614 
BA TCH SERIAL NO. 

DEVELOPMENT OBS£RVA 770NS 

0lISER1tER SlQlA TURE/fJA 1E t1.L Q! ... 1 Q f'Yl .. ~b- 3/2/88 
"John M. McLoughlT 

e 
." 
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Ein Ge)!:nglneerlng. Design & GeOS:iences Group, Inc. 

Ml.L NO. 808 
Main 

LOCAllON: Pl ant 

DATE: 2[24[88 725 PeUissippi Parkway 
P.O. Box 23010 Kno%V1lle. Tn 37933-1010 (615)966-9788 

MONITORING WE.u DEVELOPMENT PROGRESS 

ONE WELL VOLUME "'" 35.5 GALLONS 

DATE QAlLONS DESCRIPllON MEAstJRED roTAL GALLONS roTAL WELL COMMENTS 
PUMPED OF TlJRBIDITY TlJRBIDITY (J1U'S) PUMPED VOLUMES PUMPED 

2/24/f 8 71.4 Sl. Cloudy 71.4 
3/2/8E ?'i n rl Pi'.\)" 5 q7 0 ? 71 

, 

e 

• 

RESUL TS ,A T ENO Cl e-a r 
OF OEVEl.:OPMENT 

5 JTU's 97.0 2.73 

COMMENTS 

. '._-"- ,_. ~~. -- -. -~ - " 

·e 
. --~ 
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EI-feEn . . D' o. G' G In I WELL No. 808 ID gmeenng. eSlgD ex; eOSClences roup, C. 
725 Pellissippi Parkway . 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAr'l SLUGT, VERS I ON 4. 1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS I 1967 
.. Co!=;'''' l' rLE I ~i ',10' " ~lfJ 1 111::" "JI-'R EhiT· ""LED . '-'U\:.i...... I~ '.f L...",-I, I"\{ ___ • If"'\ i~'1 J.I 

"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF vlATER") 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12~ NO.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLS") 

WELL- NO.: 0808 DATE OF TEST: 4/5/28 

PROJECT NO.: 22000620 CLI ENT : MMES 

SITE LOCATION: MAIN PLANT 

EDGE, INC. FIELD INVESTIGATOR: MICHAEL L. EBERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 4.25 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 3.88 INCHES 
DIAMETER OF DRILLED HOLE = 3.88 INCHES 
LENGTH OF SCF:EEN OR INTAI<E PORTION = 20.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 52.78 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 20.00 Ft::ET 
DEgTH TO STATIC WATER LEVEL BELOW REF. POINT = 1.70 ~EET 
ESTIMATED POROSITY OF GRAVEL PACK = 1. 00 
FALLING-HEAD INDEX = i {"l !I IF FALLING, "0" IF RISING) 
NUMBE~: OF DEPTH-TIME DATA POINTS = 25 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG (H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

1 q 9373 
1,9381 
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EI-fe I WELL No. 808 ID Engineering. Design &: Geosciences Group, Inc. 
725 Pell1ssippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

Tlc1E 
(SEC 

50.00 
60.00 
75.00 
90.00 

105.00 
120.00 
150.00 
180.00 
240.00 
300.00 
360.00 
420.00 
480.00 
540.00 
600.00 
720.00 
840.00 
9~.OO 

1080.00 
1200.00 
1320.00 
1440.00 
1560.00 
1680.00 
1800.00 

-

DEPTH TO I;JATER 
(FEET) 

3.650 
3.650 
3.640 
3.640 
3.640 
3.640 
3c640 
3~630 

3:t620 
3.610 
3.610 
3.610 
311600 
3.580 
3.580 
3.590 
3:590 
3.580 
3.580 
3.570 
3.560 
3.560 
3.560 
3.560 
3.550 

METHOD OF BOUWER AND RICE 

HEAD 
(FEET) 

1.950 
1.950 
1. 940 
1. '=t40 
1. 940 
1.940 
1.940 
1.930 
1.920 
1.910 
1.910 
1.910 
1.900 
1.880 
1.880 
1.890 
1.890 
1.880 
1.880 
1.870 
1.860 
1.860 
1.860 
1.860 
1.850 

COMPUTED RESULTS USING DIAr1ETER OF DRILLED HOLE: 

PERMEABILITY = l.OlE-O? FTfSEC = 3.09E-06 eM/SEC 

TRANSMISSIVITY = 2.03E-06 ~T**2/SEC 

GOMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

PERMEABILITY = l.OlE-O? FT/SEC = 3.09E-06 eM/SEC 

TRANSMISSIVITY = 2.03E-06 FT •• 2/SEC 

PAt.:£' -ll OF --ll. 



~Engineeri.n& Design &: Geosciences Group, Inc. I 
I+E1.L No. 808 

725 Pell1.a1ppi Park'ny 
P.O. Bo% 23010 KDo%'l1Ue, Tn 37933-1010 (615)966-9788 

e 
HYDRAULIC CONDUCnl1T( CALCULA nONS 

.... 
W 
W 
u.. 
!:: 
..I 
W 
> 
W 
..I 

e a: 
w .... 
< 
== 
!:: 
w 
c:J 
Z 
< :z:: 
0 

o 2 3 4 6 7 8 9 10 II 

e TIME IN MINUTES 
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CHAIN OF CUSTODY RECORD SAMPLE 
NUMBER: ~ MCI/CONSULTING ENGINEERS, INC. 

FOR 

MARTIN MARIETTA ENERGY SYSTEMS ,.u. NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE 0808 W-61 (615) 966-9788 OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: ftoM WA-fer hyJr~ TYPE: 

a: 9116 Drill WAter tAt New- H y~rD.frAdl)~e 
SAMPLER: ~ J~ DATE: TIME: 

5 \{ ~l 1,;0 f--' 
( SIGNATUREJ 

RELINOU/SHED BY: 
DATE: TIME: WITH: 

RECIEVED BY : 
DATE: TIME: WITH: 

(SIGNATURE) ( SIGNATURE) 
• 

~MJw ~ 1", 54 ~l 3:~o pM MLl v.JJ- ~'-~{01 
'S:'(o OflAll-

J.l ear 
1 

. 

REMARKS: 

, 

. _._ .... _-_ ......... __ ........... __ ... _-_ .... _-_ ... _ .. _-
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ElnlGeEngineerlng, De8ign 8< Ge08ciences Group, Inc. 
725 Pel.1iss1ppi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)9BB-9788 

1.0 General Information 

1.1 Well location 

MONITORING HELL PROGRAM 
WE'LL OA TA NARRA llVE: 

IIIEl.L No. 809 

Monitoring well number 809 is located ;n the Main Plant area. It;s 
approximately 60 feet west of First Street and 425 feet south of 
White Oak Avenue at the edge of an existing parking lot. The 
location ;s shown on ORNl drawing number C3E 20004 A078. Survey 
coordinates for this well are N 21,142.87, E 29,652.46 (X-10 grid) or 
latitude 35° 55' 20.6" and longitude 84° 19 1 09.1". Coordinate data 
were provided by Martin Marietta Energy Systems. The method used for 
conversion from X-I0 grid to Tennessee State Plane Coordinates came 
from the publication "Tennessee Valley Authority Data Services Branch 
and Mapping Services Branch, Oak Ridge, Tennessee, DOE Plant Control, 
November 6, 1985, Field Book: ESS-3115, pp. 1-20." The latitude and 
longitude were calculated by Adams Craft Herz Walker Engineering, 
Inc. using methods from the U.S. Coast and Geodetic Survey 
Publication 62-4, "State Plane Coordinates by Automatic Data 
Processing." 

1.2- Drilling Information 

Well number 809 was drilled by A.l. Clark Drilling Services, Inc. A 
Gus Pech rig was used to drill this boring for monitor well 
installation under the operation of A. l. Clark, III with the 
assistance of Richard Pickel. Drilling commenced and finished on 
4/29/87. Paragraph 2.4.1 includes a detailed discussion of the well 
installation and a well schematic is included on the well 
installation/completion form. A synopsis of the drilling activity 
follows: 

PAG£ L OF' ..l§... 
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EInIGeEngineering. Design " Geosciences Group, Inc. 
'1'25 PellliHrippi Parkway 
P.O. Box 23010 Knorv.i.lle. Tn 37933-1010 (615)966-9788 

MONITORING HE'll. PROGRAM 
I+EZ.l. DA TA NARRA 77VE 

HE'll. No. 809 

4/29/87 Split spoon samples were taken from the ground surface to a 
depth of 7.9 feet where the sampler refused to advance to a 
greater depth. The boring was advanced to a total depth of 
16.0 feet with a 6 3/4 inch diameter auger. Boring was 
cleaned of cuttings with a bailer. A 2 inch stainless 
steel screen and casing was placed to a depth of 15.6 feet, 
a sandpack placed circumventing the screen and a bentonite 
seal placed above the sandpack in order to seal the screen 
interval. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologist Richard E. Flohr. All 'well construction 
materials and supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items is shown on 
the included Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W-.O. K-4147, April 1987, pgs. 
2-4.). A checklist of the cleaned materials ;s included with this 
data package. 

PAGE _2_ OF' ~ 
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ElnlGeEngineerlng. Desi&n &< Geosciences Group, Inc. 
'725 PeWssippl Parkway 
P.O. Box 23010 Knorrille. Tn 37933-1010 (615}966-9788 

2.2 Geology 

MONITORING WELL PROGRAM 

WElL OA TA NAU9~ TlIIE' 
WElL No., __ _ 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east. 

2.3 Sample Collection 

No samples were collected during drilling. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter stainless steel silt 
trap was installed from 15.3 to 15.6 feet. Above the silt trap a 
two-inch diameter stainless steel screen was installed from 5.0 to 
15.3 feet. A two-inch diameter stainless steel casing was installed 
above the screen from 5.0 feet to 1.8 feet above ground surface. A 
sandpack was then poured into the annular space from 3.5 to 15.6 
feet, with a 2.0 foot bentonite pellet seal poured into the annular 
space above the sandpack from 1.5 to 3.5 feet. The annular space 
from the top of the bentonite seal to the surface was tremie grouted 
with a cement/bentonite slurry. A detailed schematic of the well is 
included on the well installation/completion form. 

3 16 PAG£_ OF_ 
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EIDIGeEngineering. Design & Geosciences Group, Inc. 
125 Pellissippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

MONITORING WELL PROGRAM 
WELL OA TA NARRA TlVE 

WELL No. 809 

2.4.2 Well Development 

Well number 809 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 196.0 gallons of water had been evacuated 
and the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 
5 JTU's. A development form showing the exact method of development 
and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/22/88 at a depth of 
12.7 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 809 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously addlng a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model DPI-600 pressure transduc~r. The hydraulic conductivity (shown" 
as permeability on the hydraulic conductivity calculations printout 
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EIDIGeEngineering, Design & Geosciences Group, Inc. 
725 PeWssippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

MONITORING H£'LL PROGRAM 

WELL DA TA NARRA lTV£: 
WELL No. 809 

attached) value of 2.49 x 10-4 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 

5 16 
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EinlGeEnglneerln& Desi&n & Geosciences Group. Inc. 

WELL No. 809 

725 Pellissippi Parkway '. 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS 

CQlrleI.fAN~ 
ellE:.-QRII.UI:/.G l~SKS 

4fMf7 
INI77dI.S 

1. £YCA VA 110N PERMIT OBTAINED. ~EF 
4/29/87 \\EF 2. ALL EQUIPMOIT HAS 8EEN CLEANED 8EFORE" ORIWNG. 

.1(1. SCREEN AND CASINGS HA \.£ 8EEN WASHED. STEAMED • 
4/29/87 . RE.F 

RINSED WITH DE-IONIZED OR DIS11LLED WA TER. RINSED 
WITH ISOPROP'YL ALCOHOl" Wf?APPED WITH PROTEC11\.£ 
COl£RING AND STORED OFF THE GROUND. 

.1b. PRE-PACKAGED SCREENS, CASINGS AND CENTRAlIZERS 
N/A 

WERE USED. 

RtF 4. WORK AREA FOR SAMPLE £)(AJ,flNA 110N COl£RED WITH 
4/29/87 

Cl.£AN POL 'lE7HYl.ENE. 
KE.F 

5- a.EAN KNIves, Gl.OI£.s; SAMPLE JARS AND LABELS 
4/29/87 . 

e 
ON-HAND. 

8- POL'tE7H'YLENE COl£R IN PLACE Ol£R HOlE. 
4/29/87 f\EF. 

ADDI110NAL NOTES/OBS£RVA 110NS: 

, 

08S£Rl£R SIGNA 7lIRE/f}A 1E fkkJ c. ~ltk 4/29/87 

e Richard E. Flohr . 
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EInIGeEnglneering. Design & Geosciences Group, Inc. WELL No. 809 

725 Pellissippi Parkway . 
P.o. Box 23010 Knorville, Tn 37933-1010 (615)966-9788 

DECONTAMINA llON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROP'fl. DEJONIZED 

EQUIPMENT SCRAPE STE:AM STEAM AlCOHOl. .. WA1'E:R 
Cl.£AN RINSE' RINSE' RINSE' 

RIS X X X N/A N/A 

AU(;£RS X X X X X 

81TS X X X X X 

RODS X X X X X 

SAAlPLERS X X X X X 

e PIPE'S X X X X X 

M:>RK TOOLS X X X X X 

AUGER PINS X X X X X 

e OBSERVER SIGNA 7URE/DA 1E ~t~kk 4/29/87 

Richard E. Flohr 

PAGE -L OF-1L 
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ED GeEngineertng, Design & Geosciences Group, Inc. 
WELL No. 809 

e 725 Pelllssippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

ORNL MONITORING WELL LOG PACE -L OF--L. 

LOCA170N: Main Plant DATE': START: 4/29/87 

A. L. ClarKI III FINISH: ~l29l8Z 
DRILLER: Ri chard E. Flohr LOGGED BY: 
HELP&': Richard Pickel 

Gus Pech HEAL TH PHYSICST: Ca cl Stccksbu!:.)! 
DRILL' 

TYPE DRILUNG: Selit seoon, Auger Lf.lBRICANT TYPE: MolXkote 1000 

No. SAMPLES TAKEN: None TYPE',: N/A 

CONTAINMENT TYPE: Auger ~aD aed ~]astjc 

THICKNESS OF SOIL (REFUSAL DEPTH): 1.9' DRIWNG FLf.lID SAMPLES: 

DEPTH DRILLED IN ROCK: 8.1' TYPE: NlA DATE: 

TOTAL DEPTH OF WEU..: 16.0' 

~~~' SAMPLE PERCENT 
(Nf.lMB£RJ RECOVERY SOIL/FJEDROCK DESCRIP170N 

FROM TO INTERVAL i(SPUT SPOONS) 

0;0 0.7 60% Grave 1 and topsoil 

'e 0.7 0.9 60% Coal particles 
0.9 2.0 60% Clay, silty, brown with rounded rock fragments 
2.0 4.0 0% No recovery 
4.0 6.0 15% Clay, silty to very silty, dark grayish brown 

with few orqanics~ wet 
6.0 8.2 40% Clav."siltv. dark graYish brown to shale, 

bluish at 7.9 ' 
8.2 Split spoon refusal 
8.2 8.7 Rock. hard 
8.7 10.0 Soft with some rock fragments (filled cavity) 

10.0 15.0 Hard. slow drilling 
15.0 16.0 Soft with some hard rock cobbles 

16.0 TOTAL DEPTH 
-~- .... -.. -.-

e 
PAGE ..JL OF ..lfi.... 
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EIDIGe I WELL No 809 
Engineering.· Design & Geosciences Group. Inc. '--
725 PeWssippi Parkway 
P,O, Box 23010 Kno:nille. Tn 37933-1010 (615)966-9788 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOCAnON Main Plant 
ORNL (;RID COORDINA TE'S 
N 21.142,87 
E' 29,652.46 

LOGGED PROOFED 
8~ Rjchard E. Flohr 8~ Micbael Ebers 

DRILUNG cauPAN~ A. L. Clark Drilling Services 

DRIl.1.ER: A. L. Clark. III HE1.PER: Richard Pickel 

£z.£v. (;ROUND 77 6 74 
REv. TOP STAINlESS 58 
STEEL. CASING. 7 78 • 
ORIWNG OA 7E:S: 
START.ED.· 47f9~87 
RN/~EV~ 4 9 87 

. EQlIlPMENT ~ 6 3/41NCH AlIGER 16.0 LF. 
j. .........--LOCK1NC STm CO~ 

o INCH AlIGER LF. 

MA TERIALS lISED 

EST. lISEV 
VOL VOL 

10 . 3 FEET OF 2. IN. s.s. SCREEN 

~8 FEET OF 2 1N..s:.s: CASING 

2..5. -'....,8 SACKS OF SAND 

33. 0 30. 0 POUNDS OF 8ENTONITE' P£I.1..£TS 

·.L.O.....1....0 SACKS OF CEMENT 

-'.....,0 POllNDS OF POWDEREV BENTONITE' 

~O GALLONS OF WA TER (CEMENnNG) 

REASON FOR DIFFE.'RENCES 8ETH££N ESnMA TED 
VOLlIMES AND lISFD VOLUMES 

Cavities. Spillage, Irregular Ayger 

RorJnoDi ameter 

lI!U. COlei' USED ~ L()Q(JNC S7EEl. CO~ o R.IJ$H 1IOI.IN1E1J lI!U. CO~ o OTHER 

$II, r TRAP USED )!!'~ NOD 

MONITORIN,G WEZJ. PlIMP BASE SET A T 12. 7 FEET. 

CENTRAUZERS AT 6.0 FEET. 
15.0 FEET. 

____ FEET. 

NOTE': 

~QI DIAME7ER 
STm PROTEC11'£ CA$lNC 
.l....!Ln: ABO~ GR()(JND 

.~ m .2.....O....n: StlOW 
. GROlIND St/RFAt%' 

~ [}~QI I)fAJlElER 

--1-.JNQI OIAME7ER STAINI.£S$ 

j,lisr STm CASlNC l.....6.4..n: A80~ 
GROtIND SlIRFAt%' m ..5..Jl..n: 
S8..0W GROtIND SlIRFAt%' 

~...I .. C£N11W.IZER (T'rP.) 

104 I1£NTaVlTE P£1.!.ET.. .SE4L I+---.L.L m ~ 

. SAND PACK 

.• 1.d.m~ 

~1=:1L"1 ~~O 
.~. ~~ 

ALL DEPTHS ARE MEASlIRED 
FROM GROUND SlIRFACE 
lINL£SS OTHERWISE' NOTED: H«.E;.Cl.£ANED our r:··:~t·:·:·J -L...!NQI 0IAME7ER STAJNI.ESS 

1D~ : ::·:~:·\:t·:.: 1'r3~~ i6'?O; 1/alDf()f.£ 

TYPE A WELL NOT TO SCALE 
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e 
ElnjGeEngineering. Design & Geosciences Group, Inc. 

HELL No. 809 

OA TE: 4/29/87 
725 Pelllssippi Parlnray 
P.o. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

MONITORING WELL MA TERIALS 
CER TlFlCA TlON 

lTEM/UA TERIAL DATF USED SA TCH NUMBER 

SAND 
4/29/87 U;! 

BENTONITE' 
4129181 u.::: 

STAINLESS STEEl.. SCREEN (PREPACKAGED a 'rE"S) 

• NO 
4/29/87 02 

STAINLESS STEEl.. CASING - ( PREPACKA(;£J) ~ ~) 41?q/R7 02 

STAINLESS STEEl.. CENTRAI.JZ£RS (PREPACKAGED [J 'rE"S) 

• NO 
4/29/87 01 

STAINLESS STEEl.. CAPS (PREPACKAGED .. a 'rE"S) 
• NO 

4/29/87 01 
/JONITORING HELL PUMP (PREPACKAGEO \~ ~ J!;f) 3/22/88 02 
GROUT 4/30/87 04 

e HEl.L COI6i'S 5/87 01 
StJRFACE' CASING 5/87 01 

COMMENTS: 

e 
OBSERItER SIGNA TURE/bA TE' {kknJ (. f~ 4L29L87 

Richard E. Flohr 

PACE .lQ... OF .J.§. 
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EInIGeEngineerlng, Design &< Geosciences Group. Inc I UtELL No. 809 . ~----

725 Pellissippl Parkway 
P.O. Box 23010 Knox:ville. Tn 37933-1010 (615)966-9788 

POST-WELL COMPLETION 
CHECKLIST 

COMPLIANCE 
POST-UtELL COMPL£77ON TASKS ..f2A'!I INITlALS 

1. AllID SCRAP£[) FROM AlIGERS. SAMPLERS. AND ALL 
0711£R E'QlIIPMENT. 

2. ALL MlID FROM RIG AND E'QlIIPMENT SCRAPINGS AND 
ClImN(JS DISPOSED OF IN ACCORDANCE: W1711 711£ 
SPE'ClF7CA 17ON- PROVIDED. 

J. H£U DE"VE1..0P£[) IN ACCORDANCE Wl711 711E' SPE'ClF7CA 170N
PROYTDE'O AND DETAILS OF 711E' DEVELOPMENT AC17V1TY 
RE'CORDE'O. 

4. DRILLING SITe PROPERL Y ClEAN£[) liP .AFTER 
COMPL£170N OF ItEZ.L INSTALLA 170N. 

4129/87 

4/29/87 

3/22/88 

4/29/87 

REF 
REF 

J-m-rb-
REF 

- R£L£ASE SPE'ClRC TECHNICAL DIRE'C170NS FOR R£GtJLA TORY COMPliANCE: MONITORING mLS 
PHASE I. OAK RIDGE' NA 170NAL LABORATORy' OAK RIDGE; w.o. K-4147, APRIL 1987. 

OBSERVER SIGNA TlJR£/OA 1E I..1m m.u!..J m"'!. ,/)- 3/22/88 
~ohn M. McLoughlin 

~ t. ~~ 4/29/87 
Richard C Flonr 
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E~GeEngineering. Design & Geosciences Group, Inc. 

WEll No. 809 

725 Pellissippi Parkway 
P.O. Box 23010 Kno%V.ille. Tn 37933-1010 (615)966-9788 

MONITORING WELL 
. 

DEVELOPMENT FORM 

D£VElOPM£NT D£TAllS 

M£7HOD OF 
fJ.EYElQEMDi.ll GeggYard eumg aeg 8jr ~gmgrg~~Qr 

DEVELOPMENT 
BEGAN DATE: 2L22LBB 11ME .. 

DEVE1..OPMENT 
€!:!..DING DA TE: 3L22L88 

0EVE1..0PMENT 
OBSERVED BY: John M. McLoughlin l EDGe 

ONE StElL VOLUME: 
(GAlLONS) 9,J 
TOTAL WA'TER REUOVED (REFER TO Jf£LL DEVELOPMENT 
DURING DEVELOPMENT (GALLONSJ.:· 196.0 PROGRESS SHEET FOF? DETAILS2 

TURBIDITY A T END 5 JACKSON ~ CI.£AR 
OF DEVE1..OPMENT: TURBIDITY UNll$ [J Sl.JGHTl Y C/..OUDY 

[J MOD. TURBID 
[J MUDDY 

TURBIDITY DETERMINED AND 
WElL APPROVED BY: Byg~ c. Wj]]j~m~1 MMES 

e ODOR, 
Organic Odor Of' WATER: 

WA'TER [J GROUND SVRFACE [J TANK 1RUCK • 
DISCHARGED [J STORM SEWERS [J STORAGE TANKS 
TO: ~DRUMS [JOTHER 

INI11AL PRE-DEVELOPMENT 
WATER DEPTH: 2.5 E~et frgrn surface 
DA 1E DEDICA TED MONITORING IffZ.L PUMP INSTALLED 3L22LBB AT 12,Z 
FEET BELOW GROUND SlJRFACE 

T'l'PE OF PUMP INSTALLED Geoguard PUMP MODEL 5614 
SA TCH SERIAL NO. 

D£VELOPM£NT OBS£RVA TlONS 

OSSERIIER SIGNA TURE/bA 1E aJ ~ mit ~ a:z f.:t.!= 
VJohn M. McLoughlin 

JL22L88 

e 
PAGE 11- OF ..l§.. 



e 
EIDIGeEngineertng. Design 8< Geos:1ences Group. Inc. 

ftEZ.L. NO. 809 
Myin 

LOCATTON: Pant 

DATE': 21.221.88 725 Pellissippi Park'tray 
P.O. Box 23010 Kno:r:vllle, Tn 37933-1010 (615)966-9788 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE ftEZ.L. VOLUME- 9,3 GALLONS 

DATE GAI.1.ONS OE'SCRIPTTON MEASURED TOTAL GALLONS TO TAL ftEZ.L. COMMENTS 
PUMPED OF TURBIDITY TURBIDITY [JTU'S) PUMPED VOLUMES PUMPED 

2/22/~ 8 63 
2/23/~ 8 72 

3/22/~8 61 5 JTU's 196 21.07 

e 

REStJL TS A TEND Clear 5 JTU's 196 21.07 
OF DEIlELOPMENT 

COMMENTS 

, 

···e 
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E1-IGeEn . . D' II. G' G In I WELL No.
B0

9 ID . gmeenng. eSlgn CIO eOSClences roup, C. 
725 Pelllssippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON Twn ~Nf-i~i ~1'TTrQI ~CF'RIM~I~U~C • .. . _ ••. _ !.!.\ ... I'J,'-, I.! l'-'~ __ !'1-'_'::r 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3 j NO.1 OF WRR ENTITLED 
If F~ESF'l]NSE OF A FIN I TE D! AMETEP WEL~ TCj Af-·~ I NST ANi ~~NEO!JS 
CHAP'3E DF ~JATEP II ) 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
II A SLUG TE~3T FO~: DETERr1 I N I NG r.\lD~:AUL I C CONDUCT! '",.i I T\/ 
OF UNCONFINED AQUIFERS ~ITH COMPLETELY OR PARTIALLY 
PENETRATING l'JELLS") 

LLlELL NO.: 0809 DATE: OF TEST~ 

PROJECT NO.: 22000620 CLIENT: i4t1ES 

SITE LOCATION: MAIN PLANT 

EDGE, INC. FIELD INVESTIGATOR: MICHAEL L. EBERS 

INPUT DATA AF:E: 

INNER CASING DIAMETER = 2.20 INCHES 
INNER SCREEN DR OPEN-HOLE DIAMETER = 2.20 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET 

,1 !-,. /,-.• ..., 
'-"'i ! ./ ,=.,=, 

DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 13.53 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = :0.00 FEET 
DEPTH TO STATIC WATER LEVEL BE~OW RE~. POINT = 2.35 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FA!,...LING-HEAD INDEX = 1 ("1" IF FALLING, "0" :F REING) 
NUMBER OF DEPTH-TIME DATA POINTS = <I:" 

J.....J 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LCG(H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOFi~ HO 

(:=EET) 

• 99L1.5 
1.0266 

PACE .li.... OF 1.L. 
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ElnfGe I WELL No. 809 1.111 Engineering. Design & Geosciences Group, Inc. -=:...::..-.-
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TIME 
(SEC 

60.00 
75 .. 00 
90.00 

105.00 
1"20.00 
150.0(; 
180.00 
240.00 
300.00 
360.00 
a?n nn 
~--.~-

480.00 
540.00 
600.00 
7W.OO 

DEPTH TO [Io)ATEP 
(FEET) 

3.190 
3.060 
2.950 
2lf870 
2 .. 800 
2,,690 
2~620' 

2.520 
2,460 
2.430 
2,,410 
2.390 
2.380 
2.370 
2.360 

HE;.":\D 
1,......-_.,.., 
U-t:.t:.! ) 

,,84:) 

.7:0 

.l~OO 

.520 

.450 
" 3~"O 
11 27;) 
.170 
" 110 
.080 
=060 
.040 
.030 
.020 
.010 

****************** •• ********************************************.: 
METHOD OF BOUWEP AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

;::'ERMEABILITY = 8.17E-06 FT /:3E: = 2.49E-04 CM/SEC 

TRANSMISSIVITY = 8. 17E-05 FTt*2/SEC 

COMPUTED RESULTS USiNG DIAMETER OF CASING AND SCREEN: 

PERMEABILITY = 1.09E-05 FT/SEC = 3.32E-04 eMISEC 

TRANSMISSIVITY = 1.09E-04 FT**2/SEC 

PAGE -15 OF ..l.6.... 



e 

t-
W 
W u. 
3r: 
...I 
W 
> 
W 
...I 

e a: w 
t-
< 
3C 
3r: 
w 
(!J 
z 
< :z: 
(J 

e 

1 ItE"LL' No.--B..Q.2 
En,meering, Design & Geosciences Group, Inc. 
725 Pel1.Wd.ppl Parkway 
P.O. Box 23010 XnonW.e. Tn 37933-1010 (815)968-9788 

HYDRAULIC CONOUCYVlTr CALCULA nONS 

o 2 3 4 7 8 9 10 II 

TIME IN MINUTES 
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E1nIGeEngineerin& Design 8< Geosciences Group, me. 
725 Pelllssippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)988-9788 

1.0 General Information 

1.1 Well Location 

MONITORING W£l.L PROGRAM 
W£l.L OA TA NARRA 77VE' . 

WELL No.~ 

Monitoring well number 810 is located in the Main Plant area. It is 
in the parking lot 300 feet east of the Environmental Sciences 
Building #1505. The location is shown on ORNL drawing number C3E 
20004 A078. Survey coordinates for this well are N 21,879.28, 
E 29,539.20 (X-10 grid) or latitude 35° 55 1 26.0" and longitude 
84° 19 1 15.3". Coordinate data were provided by Martin Marietta 
Energy Systems. The method used for conversion from X-10 grid to 
Tennessee State Plane Coordinates came from the publication 
"Tennessee Valley Authority Data Services Branch and Mapping Services 
Branch, Oak Ridge, Tennessee, DOE Plant Control, November 6, 1985, 
Field Book: ESS-3115, pp. 1-20." The latitude and longitude were 
calculated by Adams Craft Herz Walker Engineering, Inc. using methods 
from the U.S. Coast and Geodetic Survey Publication 62-4, "State 
Plane Coordinates by Automatic Data Processing." 

1.2· Drilling Information 

Well number 810 was drilled by A.L. Clark Drilling Services, Inc. A 
Schramm Rotadrill rig was used to drill this boring for monitor well 
installation under the operation of A. L. Clark, II with the 
assistance of A. L. Clark, III. Drilling commenced on 5/1/87 and was 
finished on 5/6/87. Paragraph 2.4.1 intludes a detailed discussion 
of the well installation and a well schematic is included on the well 
installation/completion form. A synopsis of the drilling activity 
follows: 

1 18 
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EIDIGeEngineering. Design Be Geosciences Group, Inc. 
723 Pelllssippi Parkway 
P.O. Box: 23010 Knonille. Tn 37933-"1010 (615)966-9788 

5/1/87 

5/4/87 

5/5/87 

5/6/87 

MONITORING HEU PROGRAM 
Mal. OA TA NAR/fA lTlIE: 

Mal. No. 810 

The rig was moved to the well site and set up. Split spoon 
samples were taken from 1.0 feet to 8.0 feet. The boring 
was augered from 0 feet to 9.5 feet. 
The boring was augered from 9.5 feet to 16.6 feet total 
depth. The boring was bailed dry and then left to recharge 
overnight. 
The boring was bailed and 2 inch stainless steel screen 
casing, sand and bentonite were installed. 
The annular space was grouted from the top of the bentonite 
seal to the surface. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologist Michael L. Ebers. All well construction' 
materials and supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items is shown on 
the included Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the dr1lling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package. 

2 18 
PAfJ£'_ OF_ 



e 

-

-

EinlGeEnglneerl.ng, Design & Geosciences Group. Inc. 
725 Pel.lJss1ppi Parkway 
P.O. Box 23010 Knorville, Tn 37933-1010 (615)966-9788 

2.2 Geology 

MONITORING WE'LL PROGRAM 
WElL DA TA NARRA llllE 

WElL No.~O 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east. 

2.3 Sample Collection 

One soil sample was collected during drilling, placed in an I-CHEM 
specialty cleaned glass container, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 4500S, ORNL. A chain 
of custody form for this sample is included with this data package. 
This soil sample, 810S01, was collected in the split spoon interval 
from 5.2 feet to 5.35 feet on 5/1/87. 

A bulk density soil sample was collected from the split spoon sample 
interval from 6.0 feet to 6.3 feet. The sample was measured, weighed 
and a bulk density of 1.88 grams/cm3 was calculated. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter stainless steel silt 
trap was installed from 15.3 to 15.6 feet. Above the silt trap a 

PAGE' _3_ OF ~ 
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ElolGeEngineering, Design & Geosciences Group, Inc. 
725 Pelllssippi ParJeway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (815)968-9788 

AlONITORING HE'LL PROGRAM 

H£'LL OA TA N~1~ 77VE: 
HE'LL No., __ _ 

two-inch diameter stainless steel screen was installed from 5.3 to 
15.3 feet. A two-inch diameter stainless steel casing was installed 
above the screen from 5.3 feet to 1.5 feet above ground surface. A 
sandpack was then poured into the annular space from 4.7 to 15.6 
feet, with a 2.2 foot bentonite pellet seal poured into the annular 
space above the sandpack from 2.5 to 4.7 feet. The annular space 
from the top of the bentonite seal to the surface was tremie grouted 
with a cement/bentonite slurry. A detailed schematic of the well is 
included on the well installation/completion form. 

2.4.2 Well Development 

Well number 810 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 63 gallons of water had been evacuated and 
the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 
5 JTU's. A development form showing the exact method of development 
and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 2/25/88 at a depth of 
12.8 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNl. 

PAGE' __ 4 OF .JJL 
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EIDIGeEngineering. Design Ie Geosciences Group, Inc. 
'7'25 Pe1.l1ss1ppi Par1nray 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

MONITORING JtEU. PROGRAM 
JtEU. DA TA NARRA 1lVE: 

WE'LL No. 810 

2.5 Hydraulic Conductivity Testing 

Well number 810 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model DPI-600 pressure transducer. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 
attached) value of 4.97 x 10-5 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 

PAGE'L OF.JJL 
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EDGeEn . . D ign II. Ge· G In WELL No. 810 gmeenng, es 010 OSClences roup, C. 
725 Pellissippi Parkway 
P.O. Box 23010 Kuorrille. Tn 37933-1010 (615)966-9788 

PRE-DRILLING CHECKLIST FOR 
MONITORING WELLS 

COMPLIANCE 
PRE-DRILLING TASKS J:M.1E' INITIALS 

1. D'G:.4 VA 710N PERMIT OBTAINED. 5/1/87 }-LLe 
5/1/87 

2. All. EQUIPMENT HAS SEEN Cl.£AHED SEFORE DRIWNG. J/IIUS 

Ja. SCREEN AND G:.4S1NCS HA 1£ SEEN WASHED, STE'AMED, N/ A 
RINSED WITH DE-IONIZED OR DIS71L1.£D WA TER, RINSED 
WITH ISOPROP'IZ. ALCOHO£. ltRAPPED WITH PROTEC71f1E' 
COJlE'RIN(; AND STORED Off THE GROlJND • 

.]b. PRE-PACKAGED SCREENS, G:.4S1NCS AND CENTRALIZERS 5/1/87. J,l.L.G 
lfeiE USED. . 

4. WORK AREA FOR SAMPLE' EXAMIHA710N COVERED WITH 5/1/87 jU:LS 
Cl.EAN POL 'IE7H'IlENE'. 

5. Cl.EAN KNIJIE's, GLOflE's, .SAMPLE' JARS AND lABE1.s 5/1/87 Ml..t:: 
ON-HAND. 

8. POL'tE7HY1..£NE COJIE'R IN PLACE OJIE'R HOLE'. 5/1/87 Mc.e 

ADm71ONALNO~/OB~~710N~ ____________________________________ ____ 

, 

" 

\\ 
. (~I - I ~. 

OBSERJIE'R SlGl/ATURE/bATE \ ~ ,"\A ws:.-~ 5/1/87 
. '-I'ichael L.~ers 

PAG£'_6_ OF 1L 
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E~IGeEngineering, Design Be Geosciences Group, Inc. I WELL No. 810 

EQUIPMENT 

RIG 

AIlGERS 

BITS 

RODS 

SAMPLERS 

PIPES 

725 PeJ.llssippi Parkway . 
P.O. Box 23010 Kno:nW.e. Tn 37933-1010 (615)966-9788 

DECONTAMINA TlON CHECKLIST 
--DRILLING EQUIPMENT 

ISOPROP>1. 

SCRAPE STEAM 
CLEAN 

STEAM 
RINSE 

ALCOHOL 
RINSE 

x x x N/A 

x x x x 

x .- x x x 

x x x x 

·x x x x 
-, 

-x x x x 

WORK TOOLS x x x x 

AIlGER PINS x x x x 

OBSERVER SlGNAllIRE/OA 'C\...2:.~~~~~ 

DEJONIZED 
WATER 
RINSE 

N,ht 

x 

x 

x 

x 

x 

x 

x 

5/1/87 

PAGe _7_ OF J.!L 
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E~eEngineering. Design 8c Geosciences Group, Inc. 

WELL No. 810 

725 Pelllssippi Parkway 
P.O. Box 23010 Kno:r:ville. Tn 37933~1010 (615)966-9788 

ORNL MONITORING WELL LOG PAGE" -L OF-L 

LOCA710N: Main Plant-Bldg. 1000 Parking Lot OATE": START: 5/1/87 

ORILLER: A. L. Clark a II FlNISH: 5,5,8Z 
Michael L. Ebers LOGG£O B't: 

HE"LPE"R: A. L. C 1 ark l I II 
Schramm Rotadrill H£AL TH PHYSICST: 2au] Eldrjdge 

ORILL: 

TYPE" ORILUNG: Split spoon, Auger LUBRICANT TYPE": Mo l:lkote 1000 

No. SAMPL£S TAKE"N: one TYPE": soil 

CONTAINME"NT lYP£' Auger Ran and p]astjc 

THICKN£SS OF SOIL (REFUSAL O£pTH): Z.O' ORIWNG FLUIO SAMPLES: 

OEPTH ORILLEO IN ROCK: 9.0' TYPE: NLA OATE": 

TO TAL O£PTH OF WEl.L: 16.0 1 

OEPTH SAMPLE P£RCENT 
(FEFT) (NUMB£R 4t RE"COVERY SOIL/FJ£OROCK OE"SCRIP710N 

FROM TO INTE'RVALJ i(SPUT SPOONS) 

0.0 1.0 Asphalt and limestone gravels, augered through 

- 1.0 1.9 70% Clay, light brown with abundant 1/4" to 1/2" 
chert fraQments, drv, crumbly, fill 

1.9 3.0 80% Clay, olive gray with abundant chert fragments 
UP to 1", dr_y and crumbl.y 

3.0 5.0 35% Clay, olive gray with chert 
5.0 8.0 810S01 @ 100% Clay, mottled, olive Qray and medium brown, 

5.2-5.35' with chert fraQments to 1", plastic, slightly 
moist 

8.0 Sp 1 it s(toon refu sa 1 
8.0 16.0 Limestone. olive gray to dark greenish gray, 

. fine grained, massive and locally shaly, hard 
aUQerinQ 

16.0 TOTAL DEPTH 

I 

I 

e 
,' •• « 
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ElniGeEngineering. Design /I( Ge~nces Group, Inc. I WELL No. 810 
725 Pellissipp1 Parkway 
P.O. Bo'%: 23010 Knonille, Tn 37933-1010 (815)988-9788 

WELL INSTALLA nON/COMPLETION FORM 
O.R.N.L. MONITORING HELL PROGRAM 

LOGG£D PROOFED 
Br: Mj chael L. Ebers Br: Mj chael L. Ebers 

DRILUNG cauPANr: A.L. Clark Drilling Services 

DRILLER: A. L. Clark, II HELPER: A. L. Clark, III 

LOCAllON Maio Plant 
C;:NL "i~{ff'!ffA TES 

£ 29.539.20 
£LEV. GROUND 790 19 
EJ.£V. TOP STAINLESS 
STEEL CASlNt; 791 . 69 
ORIWNG OA TE'S: 
STARTED.' 5H~87 
FlNISHED~ 5 87 

EQUIPMENT «I 6 3/4 INCH AU(;£R 16.0 LF:. 
j" .~ I.&)(::I(IN(; STEEl. C\::!!6I' 

D ___ JNCH AlI(;£R 

MA TERIALS USED 

EST. lISED -
VOL ~L 

..lQ.:.. 0 FEET OF 2 IN. s.s. SCREEN 
--2..:.8 FEET OF 2 IN. S:S: CASING 

.2-..A ~O SACKS OF SAND 

lL..Q ~ 0 POUNDS OF BENTONITE P£LI..£TS 

l..:..Q -.!.: 0 SACKS OF CEMENT 

--f...:..O POUNDS OF POHID£RED BENTONITE 

-6..0 GALLONS OF WATER (C£MENllNG) 

REASON FOR DIFFERENCES BETWEEN ESllMA lED 
VOLUMES AND USED ~LUAIES 

Fractures and Cavities 

IfE1.L co.a IISED IX! L()Q(II(G STm. CO!6l' 

LF. 

D FLUSH MOIINTED ItfU co.a 
DOTHER 

$11.7 '!RAP US£D lf3"Ql HOO 

MONITORING H£Z.l. PUMP BASE SCT AT 12 . 8 FEET. 

'CENTRALIZERS AT 5 • 6 FEET. 
15.6 FEET. 

____ FEET. 

NOTE: 

8~Q{ DWlE7ER 
STEEl. PROTCCl1l£ CASING 
L.5Jr. ABOI£ GROUND 

. TrJ ..2...O....rr. 1JE1.0W 
~ ---".".- St./fIFACE' 

'~~~TrJ 
"1.. v ~ DWIE7ER 

/JOR£HCII.E 

--L.iNQ{ DIAM£7ER sTAIN1.ESS 
STEEl. c:AS1N<: ~ AI1PI£ 

1441 GRCfIND StlRFACE' TrJ ~ 
1JE1.0W GRCfIND SlIRP'ACE' 

'.1 .. CDl7RALlZER ('T"tP.) 

I1£NTONITE P£I..LET ~ 
',.. 2...5.. TO..A..1......J:E 

'.. $AND PAQ( '. .!.LTO~ 

~Q{DWIE7ER 
'J=IiiI' '1 STAIN1.ESS STEEl. .!l..Jll 0 

, !~~~.lu7 

ALL DEPTHS ARE MEAstJRED 
FROAI GROUND stJRFACE 
UNl.£SS OTHERWISE NOTED: TrJ l..5....6.Far .::-:. -::-:, ~Q{ DIAMETER STA/NI.ES$ HaL aLANED «IT r' "~t'" ' J 

j~~ IIORSf()t£ : -:'::'21... V; ~~ 
TYPE A WELL· NOT TO SCALE 

PAGE _9_ OF -1! 
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HELL No. 810 

E DIGeEngineerin& Design 8< Geosciences Group, Inc. DATE: 5/5/87 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

MONITORING WELL MA TERIALS -

CERllFlCA llON 

ITEM/MA TERIAL Qd 1Z. flSEIJ. Od TCH Ul.llJ8.El1 

SAND 
S/slfH O? 

8ENTONIlC 5L51Kl m 

STAINlESS STEEL SCREEN (PREPAo(AGED • 'tE'S) o NO ~L5187 04 
STAINlESS STEEL CASING - (PREPAo(AGED ~ ~) 5/5/87 03 & 04 
STAINlESS STEEL CENTRAllZERS (PREPACKAGED o 'tE'S) 

• NO 
5/5/87 01 

STAINlESS STEEL CAPS (PREPACKAGED o 'tE'S) 

• NO 
5/5/87 02 

MONITORING H£ZL PUMP (PREPAo(AGED ~ ~S) 2/25/88 02 
GROUT oLbiJJJ U4 

• WEll. CO Iifll?S 5L87 01 
SURFACE CASING 5/87 01 

I 

COMMENTS: 

e , OB5FRWR S6NA~A~LM.~S/5/87 
Michael L. bers 

-"" 
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EIDIGeEngmeering, Design & Geosciences Group, Inc. I WELL No. 810 
725 Pelllssippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (<<:115)966-9788 

POST-YflELL COMPLEllON 
CHECKLIST 

COMPLIANCE 
POST-WELL COMPLETION TASKS .r:M.E {NITlALS 

1. MUD SCRAP£!) FROM AUGERS, SAMPLERS, AND All. 
OTHER EOlIIPMENT. 

2. ALL MUD FROM RIG AND EOlIIPUENT SCRAPINGS AND 
CUmNGS DISPOS£!) OF IN ACCORDANCE WITH THE 
SPEC/fiCA llON~ PROII/D£!). 

J. JtEZ.L D£llELOP£!) IN ACCORDANCE WITH THE SPEClfiCA llON~ 
PROII/Dm AND DETAILS OF THE D£1IE1.OPMENT ACTlVlTY 
RECORD£[). 

4. DRIWNG SITE' PROPERL Y Cl.EAN£D UP AFTE'R 
COMPLEllON OF JtEZ.L INSTALLA llONo 

515/87 !JUG 

5/5/87 /Waf 

2/25/88 ~ 
5/5/87 ~ 

~ RELEASE SPECIfiC lFCHNICAL DIRECTlONS FOR REGtJLA TORY COMPUANCE' MONITORING WE1.LS 
PHASE I. OAK RIDGE NA llONAL LASORA TORy' OAK RIDGE; W.O. K-4141. APRIL 1987. 

OBSERVER SlGNAnlRE/lJATE' ~ 1lI 7W m Cot Ij..... 2/25/88 
V~hn M. cLoug lini 

( j~L- Sl1/87 
Mic~ers 

PAGE 1.L OF J:!.. 



ED GeEngineering. Design & Geosciences Group, Inc. 
WELL No. 810 

tit 
725 Pelllssippi Parkway 

(615)966-9788 P.O. Box 23010 Knorville, Tn 37933-1010 

MONITORING WELL 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

ME:1HOO OF 
Geoguard PumE and Air Compressor Q£VEL(2eM.ll1:t:C, 

OE'IIELOPMENT 
2/19/88 8&:.,GAN DATE: 111.1£: 

D£YE1.OPMENT 
811J1NC DA TE: 2/25/.88 

D£YE1.0PMENT 
08SERVED 8Y: John M. MCLoughlin z EDGe 

ON£ WElL. VOLlJME:: 
C.c~u.gJf~ 9 
TOTAL WA 1FR REMOVED (REFER TO H£Z..L Dfl'ELOPMENT 
DlJRINC D£YE1.OPMENT (CAlLONSl:' 63 PROCRESS SHEET FOR DE:TAILS2 

7t.IR81DITY A T END 5 JACKSON In CI.£AR 
OF D£YE1.0PMENT: 7t.IR81DITY lJNITS D Sl.JGHn. Y a.OlJD Y 

D MOO. 7t.IR81D 
D MlJDDY 

tit 
7t.IRBIDITY DFJERMINED AND Richard H. Ketel1e, MMES WEZ.L. APPROVED BY: 

ODOR 
Qf: W~TER: 
WATER D GROlJND Sl/RF'ACE D TANK TRlJCK 
DISCHARCED D STORM SEWERS D STORACE' TANKS 
TO: II DRlJMS DOTHER 

INI71AL PR£-DE'IIELOPMENT 
WA TEN DEPTH: 11.3 Feet from surface 
DA TE DEDICA TED MONITORINC WEZL PlJMP INSTAL.I.£l) 2£25l88 AT 12.8 
FErr BELOW CROl/ND SURFACE 

T'tI'£ OF PlJMP INSTALLED ~eoguard PlJMP MODEL 5614 
BA TCH SERIAL Na 

DEVELOPMENT OBSERVA TlONS 

e 
08S£R'r£R SlGNA7t.lR£/OATE li m uJ...Q m. r..~ 2/25/88 

~jQhn M. McLoughlln 

PACE' J1. OF ~ 



Ein GeEngineering. Design o!!c Geosciences Group. Inc. 

WELL No. 810 

DAlE': 2/19/88 
725 Pelllsstppi Parkway 
P.O. Box 23010 Knorrille. Tn 37933-1010 (615)966-9788 

MONITO.RlNG WELL .DEVELOPMENT PROGRESS 

ONE WELL 
9 VOLUME = -1..W£LL LWELL ~WELL ~WELL .2. WELL PERCENT 

VOLUMES VOLUMES VOLUMES VOLUMES VOLUMES VARIA170N 
lURBIDllY 318 312 300 309 066 
CONDUCTlVllY .64 .64 .62 .64 .46 
lE'MPERA lURE -- -- -- -- --
pH 7.9 7.8 7.9 7.9 7.9 

DAlE' 2/19 2/19 2/22 2/23 2/23 

17ME 
WA lE'R LEVEL IN BARREL 
GALLONS IN BARREL 

LWELL lWELL _WELL _WELL _WELL PERCENT 
, 

VOLUMES VOLUMES VOLUMES VOLUMES VOLUMES VARIATION 
lURBIDllY 057 5 JIll's 
CONOUC17V1lY .45 
TEMPERA lURE --
pH 7.9 

OAT£' 2/24 

17ME 
WA TE'R LEVEL IN Q..II DDJ:"I 

GALLONS IN BARREL 

TOTAL 63 Gallons 

_WELL _WELL _WELL _WELL _WELL PERCENT 
VOLUMES VOLUMES VOLUMES VOLUMES VOLUMES VARIATION 

lURBIOllY 
CONDUC17V1lY 
lE'MPERA lURE 
DH 

. 

OAT£' 
TIME 
WA lFR LEIIFL IN BARREL 
CALLONS IN BARREL 
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EI_~ I WELL No 810 ID Engineering, Design & Geosciences Group, Inc. . 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

HYDRAUliC CONn/JCT/VlTY CALCULA TlONS 
PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 

1967 

"F:ESPO~~SE OF A FINITE DIAt1ETER WELL TO AN INSTANTA.~EOUS 

CHAF:GE OF ~·JATERtI) 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 1 NO.3 OF WRR ENTITLED 
n A 51_UG TEST FOR DE:TERM I N I NG H'y'DFAULI C CDNDUCT I \j: TV 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLS") 

~lJELL NO.: 0810 DATE OF TEST: 4/7/86 

PROJECT NO.: 22000620 CL! Et"tJT: MMES 

srTE LOCATION: MAIN PLANT 

EDGE, INC. FIELD INVESTIGATOR: MICHAEL L. EBERS 

INPUT DATA H~!=;'~· " !"-:& 

INNER CASING DIAMETER = 2.20 INCHES 
INNER SCREEN OF: OPEN-HOLE DIAMETEF: == 2,20 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCF:EEN OR INTAI<E PQRTION == 10.0C FEET 
DEPTH F~:OM STATIC LEVEL TO BOTT0i1 DF SCREEN:: 12.99 FE:::! 
THICKNESS OF SATUF:ATED AQUIFER ZONE = 10. Of) FEET 
DEPTH TO STATIC 1tJATER LEVEL BELOW REF. POINT:: 4.23 FEET 
ESTIMATED POROSITY OF GRAVEL PACK:: ,20 
FALLING-HEAD INDEX = " L ("i il I~ FALLING, H(JU IF R~S!>~G) 
NUMBER OF DEPTH-TIME DATA POINTS == 30 

HO WAS COMPUTED FROM INTEF~CEi='T OF PLOT OF LOG (loon VB. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

1. 5269 
1.5340 

PACE 1.4- OF -18.. 
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ElDIGeEngineering, Design & Geosciences Group, 
725 Pell1ssippi Parkway 

Inc. I WELL No. 810 

P.O. Box 23010 Knoxville, Tn 37933-:-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TIME DEPTH TO ~'JATER HE;~D 
(SEC (FEET) (FEET) 

30,00 6,600 1.770 
40.00 6.550 1.720 
50.00 6.480 1.650 
60.1)0 6.410 1.580 
75.00 6.340 1.510 
90.00 6.270 1.440 

105. O(~ 6.180 1.350 
120.00 6.130 1.300 
150.00 6.020 1. 190 
180.00 5.950 1. 120 
240.00 5.850 1.020 
300.00 5.770 .940 
360.00 5.690 .. 260 
420.00 5.620 .790 
480.00 5.560 .730 
54G.!)!) 5.490 .6t,O 

'600.00 5.450 .620 
720.00 5.350 .520 
840.00 5.290 .4,'sO 
960.00 5.210 .380 

1080.00 5. i70 a340 
1200.00 5.120 • 29t) 
1320.00 5. C8() .250 
1440.00 5.040 .210 
1560.00 5.020 .190 
1680.00 5.000 .170 
1800.00 4.970 ~140 
1920.(1) 4.9::0 .120 
2040.00 4.930 ,10C' 
2160.00 4.920 .090 

--" 
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~ft'Engineering, Design & Geosciences Group, 
725 Pelllsslppi Park'way 

Inc .. WELL No.~O 

P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

*******************-**********************************~***'*I**I 
r1ETHDD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 1.63E-06 FT/SEC = 4.97E-05 C~!SEC 

TRANSMISSIVITY = 1.63E-05 FT'.2!SEC 

COMPUTED RESULTS USING DIA/"lETER OF CASING AND SCF:EEN: 

PERMEABILITY = 2. 18E-06 FT/SEC = 6.64E-05 CM/SEC 

TRANSMISSIVITY = 2. 18E-05 FT*.2/SEC 

PAfJ£' .li- OF ..lJL 



Engineering, Desicn &c Geosciences Group, Inc. I 

WE'LL No. 81 0 

e 
725 ·Pell1u1ppl Parkway . 
P.O. Box 23010 KnonUle. TA 37933-1010 (815)988-9788 

HYDRAULIC CONOUCnVlTY CALCULA nONS 

I-
W 
W 
IJ. 

~ 
...J 
W 
> 
W 
...J 

e IX: 
w 
l-
.e( 

== 
~ 
w 
c:J z 
.e( 
:c 
(.) 

o 2 3 4 7 8 9 II 

• TIME IN MINUTES 
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e e • e - CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

T MCI/CONSULTING ENGINEERS, INC. 
f .. uJ NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 

<6../0.5 0 / __ 
(615) 966-9788 OAK RIDGE NATIONAL LABORATORY 

. WELL NO:~: 810 LOCATION :If.t~,/ /lA-AlT ~LOG; 10"0 TYPE: 
~;,-

i?I R'I< IIlU!f . t.t:)"'-
SAMPrR. 

r; .LA-~~ ~ .s::z' 7r::>.s: as • DA~j,/l TIME: 

5' I ~ ID:3DA-'1 r_ - (SIGNATURE) 

RELINQUISHED BY: 
DATE: TIME: WITH: 

RECIEVED BY : 
DATE: TIME: WITH: 

t.. ( SIGNATURE) ( SIGNATURE) 

\ 
~~ 1:1:tI~ ~ 

Sf-flA/S 

!1 .. J. '" /J=£jt>A '1 MCI II; 'to ;;> d)(2AJL 
, 

REMARKS: 
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E~IGeEngineering, Design 8c Geosciences Group, Inc. 
725 PeWssippl Parkway 
P.O. Box 23010 Kno:r9ille, Tn 37933-1010 (615)966-9788 

MONITORING H£Z.L PROGRAM 
H£Z.L OA TA NARRA TlVE 

H£Z.L No. 811 

1.0 General Information 

1.1 Well Location 

Monitoring well number 811 is located in the Main Plant area. It is 
between First Street and Fir$t Creek, approximately 120 feet west of 
Building 2500. The location is shown on ORNL drawing number C3E 
20004 A078. Survey coordinates for this well are N 22,002.68, 
E 29,652.35 (X-10 grid) or latitude 35° 55' 27.7" and longitude 
84° 19' 15.0". Coordinate data were provided by Martin Marietta 
Energy Systems. The method used for conversion from X-10 grid to 
Tennessee State Plane Coordinates came from the publication , 
"Tennessee Valley Authority Data Services Branch and Mapping Services 
Branch, Oak Ridge, Tennessee, DOE Plant Control, November 6, 1985, 
Field Book: ESS-3115, pp. 1-20." The latitude and longitude were 
calculated by Adams Craft Herz Walker Engineering, Inc. using methods 
from the U.S. Coast and Geodetic Survey Publication 62-4, "State 
Plane Coordinates by Automatic Data Processing." 

1.2 Drilling Information 

Well number 811 was drilled by A.L. Clark Drilling Services, Inc. A 
Gus Pech and a Driltech rig were used to drill this boring for 
monitor well installation under the operation of A. L. 
Clark, III/Steve Clark with the assistance of Richard Pickel/Steve 
Kirk. Drilling commenced on 5/5/87 and' was finished on 5/13/87. 
Paragraph 2.4.1 includes a detailed discussion of the well 
installation and a well schematic is included on the well 
installation/completion form. A synopsis of the drilling activity 
follows: 

PAGE_1_ OF~ 
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E~IGeEngineering, Design & Geosciences Group, Inc. 
725 Pe.llJsstppi Parkway 
P.O. Box 23010 ICnonille. Tn 37933-1010 (615)968-9788 

5/5/87 

5/6/87 

5/7/87 
5/8/87 

MONITORINC JtE"LL PROGRAM 
U£l.L OA TA NARRA 77VE 

WELL No. 811 

The Gus Pech drill rig was moved to the well site and set 
up. 
The boring was split spooned from 0.0 1 to 5.8 1 and then 
augered from the surface to 17.6 feet. 
The boring was augered from 17.6 1 to 28.0 1

• 

The boring was augered from 28.0 1 to 31.0' then reamed from 
the surface to 4.5 feet with a 14" auger. Five and one 
half feet of 8 inch surface casing was grouted in. 

5/11/87 The Gus Pech was moved off the location and the Driltech 
set up. The boring was deepened with a 6 1/4 inch tri-cone 
air rotary from 31.0 feet to 67.0 feet. 

5/12/87 The boring had 50 feet of water overnight. Stainless steel 
screen, casing, sandpack and bentonite seal were installed:. 

5/13/87 The annular space was grouted to the surface. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologists Michael L. Ebers and Richard E. Flohr. 
All well construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. The batch origin of 
individual items is shown on the included Monitoring Well Materials 
Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications (Release Specific Technical 

PAGE_2 OF ~ 



EInIGeEngineerlng. Design & Geosciences Group, Inc. 
'725 PeWssippl Parkway 

• P.O. Box 23010 Knonille, Tn 37933-1010 (615)966-9788 

e 

e 

MONITORING WE'LL PROGRAM 
WEZ.L DA TA NMfA TlVE: 

WEZ.L No. __ _ 

Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package. 

2.2 Geology 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east. 

2.3 Sample Collection 

One soil sample was collected during drilling, placed in an I-CHEM 
specialty cleaned glass container, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 45005, ORNL. A chain 
of custody form for this sample is included with this data package. 
This soil sample, 0811501, was collected in the split spoon interval 
from 0.5 feet to 0.8 feet on 5/6/87. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type 0 well. A ·fourteen-inch diameter boring was augered 

PACE ....L OF' --1.a 
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ElnlGeEngineer\n& Desi&n Ie Geosciences Group, Inc. 
725 Pel.Uss1ppi Parkway 
P.O. Box 23010 KnoJ:.Ville, Tn 37933-1010 (615)966-9788 

MONITORING WE'LL PROGRAM 

WE'LL OA TA N1f{f 711£ 
WE'LL No. __ _ 

from ground surface to bedrock (5.0 feet). An eight-inch diameter 
string of decontaminated steel surface casing was in~talled and 
tremie grouted in place. The surface casing minimizes potential 
cross contamination between the regolith and bedrock water bearing 
zones. The air rotary method was then used to drill a six-inch 
diameter boring to a total depth of 66.7 feet. A two-inch diameter 
stainless steel silt trap was installed from 66.5 to 66.7 feet. 
Above the silt trap, a two-inch diameter stainless steel screen was 
installed from 46.5 feet to 66.5 feet. A two-inch diameter stainless 
steel casing was installed above the screen at 46.5 feet and extended 
2.4 feet above ground surface. A sandpack was then poured into the 
annular space from 44.0 to 66.7 feet, with a 2.0 foot bentonite seal 
poured into the annular space above the sandpack from 42.0 to 44.0 
feet. The annular space from the top of the bentonite seal to the 
surface was tremie grouted with a cement/bentonite slurry. A 
detailed schematic of the well is included on the well 
installation/completion form. 

2.4.2 Well Development 

Well number 811 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 150 gallons of water had been evacuated and 
the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 
5 JTU's. A development form showing the exact method of development 
and other pertinent data is appended. 
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E~IGeEngineering, Design ~ Geosciences· Group, 
725 PelJ:.lssippl Parktray 
P.O. Box 23010 Knoxv.ille. Tn 37933-1010 (615)966-9788 

Inc. 

MONITONING WE'LL PROGRAM 

WE'LL DA TA N~ffA TlVE 
WE'LL No. __ 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 2/24/88 at a depth of 
61.2 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 811 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model DPI-600 pressure transducer. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 

. attached) value of 4.83 x 10-6 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 

; 

PAGE .2-. or ~ 



e 

e 

e 

E~IGeEng1neering. Design & Geosciences Group, 
725 Pellissippi Parkway -
P.o. Box 23010 Kno::rri.lle. Tn 37933-1010 (815)988-9788 

Inc. I WELL No. 811. 

. , 

PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS 

PRE-DRILLING TASKS 

1. aCt VA 710N PERUIT OBTAINED. 

2. 

:lao 

.]b. 

4. 

5. 

6-

ALL EQUIPMENT HAS BEEN CLEANED BUORE DRIWNG. 

SCREEN AND CASINGS HA ~ BEEN WASHED, STE:AUED. 
RINSED WITH DE-IONIZED OR DIS71LL£D WA TER, RINSED 
WITH ISOPROPrt.. ALCOHO~ Wl?APPED WITH PR01E'C71~ 
COllERIN(; AND STORED OFF THE GROI.IND. 

PRE-PACKAGED SCREENS, CASINGS AND CENTRALIZERS 
WERE USED. 

WORK AREA FOR SAMPLE £XAUINA 710N COIlERED WITH 
CLEAN POL 'l'ETHrt..£N£. 

CI.EAN KNIVES. GLOVES.· SAMPLE JARS AND lABELS 
ON-HAND. 

POL'l'ETHrt..ENE COlIER /NPLACE OIlER HOL£. 

ADDI710NAL NOTES/OBSERVA71ONS: 

1\ 

COMPLIANCE 
JMlE- INITIALS 
5/6/87 
5/6/87 

N/A 

5/12/87 

5/6/87 

5/6/87 

5/6/87 

JU.l..e 

pbS 

U-/"S 

~ 

pUt! 

J(J.e 

OBSERIIER SIGNA TlJRE/1)A~~&~~~~;;- 5/12/87 

PAGE -2... OF-ilL 



ED GeEngineertng, Design & Geosciences Group, Inc. 
WELL No . ..!!.!.. 

e 
725 Pellissippi Parkway 

(615)966-9788 P.O. Box 23010 Knorville. Tn 37933-1010 

D£CONTAMlNA·710N CI-IFCI(II<;'T 
DRILLING EQUIPMENT 

ISOPROP'tL DBONIZED 

EQUIPMENT SCRAPE SlEAAI SlEAAI ALCOHOL WATER 
CLEAN RINSE' RINSE' RINSE"· 

RIC X X X N/-4 N/A 

AUGERS X X X X X 

817S X X X X X 

RODS X X X X X 

SAMPlERS - X .. : X X X X 

e PIPES X X X X X 

HORK TOOLS X X X X X 

AUGER PINS X X X X X 

. 

e OBSERVER SIGNA TlJRE/lJA ~~. 5/6/87 
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E~GeEngineering. Design & Geosciences Group, Inc. 

WELL No. BIl 

725 Pellissippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

ORNL MONITORING WE'LL LOG PACe -l- OF--l-

LOCA770N: Main Plant DAlE: START: 5/6/87 

DRILleR .. A I Clad, III FlNISH: StI2/87 
LOaaE:o 8'1: Michael L. Ebers & 

HeLPER: Rj~bgrg Pj!;;~e] Richard E. Flohr 
Gus Pech & Driltech 

HeAL TH PHYSICST: eau] Eldt:ldge 
DRIU .. 

TYPe DRIWNC: Sl2lit Sl2oon, Augers & Air Rotar~U8RICANTTYPE: Mo l.z:kote 1000 

No. SAMPLES TAKEN: one TYPe: soil 

CONTAINMeNT TYPE: Auger: pac, plastjc aDd cCDtajcmeDI bc~ 

THICKNeSS OF SOIL (REFUSAL DEPTH): 5.8 1 DRIWNC FLUID SAMPLES: 

OEPTH DRII.l.EO IN ROCK: 60.21 TYPE' riL8 DAlE: 

TOTAL OEPTH OF WELL: 66.7 1 

oePl1f; SAMPle PeRCENT 
(FED: (NUM8eR .Ie ReCOVE'RY SOIL/BE:oROCK DeSCRIP770N 

FROM TO INTERVAL) I (SPUT SPOONS) 

O.C 2.0 0811501 45% TODso;l. clayey and silty. dark brown with 

e @O.S-O.8 1 oraan; cs and rock fraaments @ 0.8' (fill) 
2. c 4.0 15% Clay liaht brown with considerable rock 

fraaments 
4.C 5.8 35% Limestone arav to dark arav. moist at 5.11, 

rock fraaments fram 5.1' to 5 8' 
5.E 22.5 Limestone. aray. hard 

22.~ 23.5 Limestone shaly 
23.~ 66.7 limestone medium aray hard. 2 inch break 

at 41' 

66.7 TOTAL DEPTH 

, 

e 
.. ,-.-
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E~IGeEngineering, Design " GeOS~iences Group, 
725 Pellissippi Parlnray 
P.O. Box 23010 Knorv:Ule, Tn 37933-1010 (615)966-9788 

WELL No.~ Inc. 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOCA170NMajn Plant 
:!NL G2'P, rr8f~eP!A TES 

£_ 29~652. 35 
LOGGED Richard E. Flohr PROOFeD 

_BY: Mj chael I Ebers BY: Mj chae] Ebers EI.EV. GROUND 791. 00 
EI.EV. TOP STAINLESS 
S~ CA5rNG. 793.42 

DRIWNO COMPANY: A. I Clark Drilljng Services, Inc. 
Steve Clark Steve Kirk 

DRIlliNG DA TES: 
DRII.J..ER: A. l. C ark. I II HElPER: .Rl chard pi ckel STARTFO: 5t6~87 

F1NISHED~ 51 2 87 
. DRIWNO METHOD: tD 6 1/41NCH AUGER ·26.0 L.F. 

II 14 INCH AUGER 5.0 L.F. 
IJ 6 J /4INCH ROTARY- 35 7 L.F. 
o INCH ROTARY L.F. 

AlA lERlALS USED 
EST. (lSE1) 

M:l. .IDA. POUNDS OF 8ENTON1TE I'£1.J.E1S' (SfJRFACE CASINC SE:AJ.) 

-.5......0 n: OF ~ SlJRFACE CASlNC 

..£...§. ~ 0 Si4Qt'S OF CEJIENT (SURFACE dsmc) 
--.a.....o POIJNl)S OF POHIDERED 80ITDNITE (Sl/HFACE CASlNC) 

2.0....0 CAlJ.ONS OF WA TER (SlJRFACE CA$INC) 

..4.a...9 n: OF -1N. DIA. STAINl.ES$ STEEl. CASlNC 

.l.Q....O n: OF ..LJt DIA. STAINl.ES$ STEEl. satEEN 

..i...l --.!....2 Si4Qt'S OF SAND 

4.!LO ..s.a.....o POt/ND$ OF 80ITrJMTE I'£1.J.E1S' 

hl ~o Si4Qt'S OF CEJIENT (lfEU CA.SlNc) 

.ll....0 POI.INDS OF POWDERED 8£NTDNITE (/tf1.L CASINC) 

2.§....0 CAlJ.ONS OF' WATER (lfEU CASINC) 

~ n: OF --..6...JN: S1EEl. PROTECm'C CASlNC 

ffE'ASON F'OR tlIFFEREIVCES 8ETJ/IEEH £S11JiA TED KlLlJ.1lE.S' 
AND lISE/) Vt:lUIIo£S' 

Cayjties and Spillage 
SlJRFACE CASTNC TRDI1£ GROUTED I'D' Ri NO 0 
STAINl.ES$ STEEl. CASINt: 
1REJIIE t:R()(JTED I'D'IO NOO 

IffU COH!7l' lISE/) I[] L()CI(JN(; S1EEl. COH!7l' o R.lISH JIOlJNTED IffU COI£1i 
o OTHER 

aT TRAP lISE/) I'D' !Xi NO 0 
AlONITORlNO Jtfi.L PUMP BASE SET A T ~ FEET. 

CEiVlRAUZERS AT 5 FFET. 
16 FEET. 

36 FEET. 
56 Feet. 

NOTE: 66 Feet. 
All. DEPTHS ARE' AiEAS/)kED 
FROM GROllND SURFACE 
lINLE'SS OTHERWISE' NOTED: 

TYPE DWELL 

HOtE a.EANED OUT 
1l:)6.6...l FEET 

8OTTI'JII ~ BOllE 
~...2..:..L FEET 

~Loaaw~ ~ IN. DIA. SURrAq£/ 

J ---PROTECm€ CASINC ...J..:..2.nu 
- ABOIE' GROlIND SlJRFACE T() 

~ BELOW GROlIN!) 
SURFACE 

CONCRETE PAD 

'..-1.. ~/( DIA. 8CHE HOLE 
..!WL TO...5..JJ.. FEET 

--r~ ~ ~Q.JL T() 

A(lQ1E' .,GROVND 
Sf.IRF'ACE T() ~ FEET BELOW 
GRot/HD SURrACE 

I N/ A JE:4l. __ T() 

.. _FEET 

~ 8EDR()Q( W£1. .2..:.Q 

r~.. ~ CIA. SORE HOI.£ 

I!I 4"i~O ~ lLJL T() 

r:l" CENTRAI.fZER 

..$dNQ.PA~.i.JL T() 
.~ Q.2...L FEET 

-2.......JN. DIA. STAfM,ES;S STm 
·a:04-'!4----f6~~ :::m .!!:Q...ll T() 

.,....L,..t'It- -2...JH. CIA. STAINl.ES$ STEEl. 

~ -aT 17UP,A:4/'...6.6.....5 T() 

6.6..L FEET 
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e 
ElnjseEngineering, Design c!c Geosciences Group, Inc. 

~LL No. 8]1 

DATE: 5112187 
725 Pelllssippi Park1nly 
P.O. Box 23010 Knoxv:Ule. Tn 37933-1010 (615)966-9788 

MONITORING WELL AlA TERIALS 
CER 77ACA 770N 

lTEM/MA TERIAL QA 1E. flSE12 1M TCH tl.lJIJIlU!. 
!'i1l2lHI O? 

SAND -
BENTONITE 

!'i1l'l1?7 01 

STAlNi.ESS STEEL SCREEN (PREPACKAGED • )'f"S) o NO 5/12/87 04 

STA/NI.ESS STEEL CASING - (PREPACKAGED • rc:S) 5/12/87 04 o NO 

STAlNi.ESS STEEL CENTRALJZERS (PREPACKAG£O • )'f"S) D NO 5/12/87 02 
STAlNi.ESS STEEL CAPS (PREPACKAG£O • )'f"S) o NO 5/12/87 04 
MONITORING H£l..L PUMP (PREPACKAG£D ~ ~S) 2/24/88 02 

• GROUT 
c;/l?.IP.7 nll 

WElL COVERS 5/87 01 

SURFACE CASING 5/87 01 

, 

COMMENTS: 

\. 

e OBSERVER SGVA1!IRi;A1A£~L--5/13/87 
. Michael L. Ebers 

._---
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EInIGeEn&lneering. D$sign 8< Geosciences Group, Inc. I WELL No. 811 

125 Pellissippi Parkway , 
P.O. Bo%. 23010 Kno:nille, Tn 37933-1010 (815)988-9788 

POST-WELL COMPLETION 
CHECKLIST 

COMPLIANCE 
POST- ItCLL COMPLEnON TASKS 1MJE INlnALS 

I. 

2. 

J. 

4. 

MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 
OTHER EQUIPMENT. 

ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 
CUroNGS DISPOSED OF IN ACCORDANCE' WITH THE 
SPEc/FlCA llON· PROVIDED. 

WEZ.L DElIE1..0PED IN ACCORDANCE WITH THE SPEC/FlCA llON· 
PR0lt10ED AND DETAILS OF THE DElIE1..0PMENT ACllVlTY 
RECORD£]). 

DRIWNG SITE' PROPERLY a.£ANF.:O UP AF7ER 
COMPLE110N OF WE1.L INSTALLA llON. 

5/12/87 iY.!de. 

5/12/87 ~ 

2/24/88 Jmttk 
5/12/87 I!!Yt. 

.- RELEASE SPEc/FlC TE'CHNICAL DIRECTTONS FOR REGULA TORY COMPUANCE MONITORING WEZ.LS 
PHASE I, OAK RIDGE NA TTONAL LABORATORY" OAK RIDGE; W.O. K-4147, APRIL 1987. 

OBSERVER SlCNATURE/DATE· IJ.,a m . .1JJ fA "f-I1b= 2/24/88 
VJohn M. McLoug in 

5 12 87 
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EIn Ge~eer1ng. Design & Geosciences Group. Inc. 
WElL No. 811 

725 Pelllssippi Parkway 
P.O. Box 23010 Kno:rville. Tn 37933-1010 (815)988-9788 

e MONITORING WELL 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

METHOD OF 
Geoguard PumQ and Air Com~ressor I2EVElrJeMQl.7:;. 

DEVE1.OPMENT 
2£18£88 6.~G4N QA TF: 11ME'.-

DEVElOPMENT 
ENDING DA IF: 2[24[88 

DEVElOPMENT 
OBSERVED BY: ~ohn M. McLoughlin z EDGe 

ONE WEI.J. VOLUME.: 
Ct;&I.I.ON51 25 
TOTAL WA 1FR REMOVED (REFER TO !+ElL DEVE1.OPMENT 
DURING DEVE1.OPMENT (GAlLONS): l~Q PROCRESS SHEET FOR DETAlLS2 

TURBIDITY AT END 5 JACKSON IJ Ct.EAH 
OF D£1IE1.OPMENT: TURBIDITY UNITS [J SUGH7LY ClOUDY 

[J MOD. TURBID 
[J MUDDY 

TURBIDITY DETERMINED AND 
Richard H. Ketelle z MMES WEI.J. APPROVED BY: 

• ODOR 
(}£ 1'-d!ED; None 
WATER [J GROlIND SURFACE [J TANK TRUCK 
DISaiARGED [J STORM SEltERS [J STORACE TANKS 
TO: mDRUMS [JOTHER 

INIllAL PRE-DEVE1.OPMENT 
WA TER DEPTH: 1.0 Foot from surface 

DA TF DEDICA TED MONITORING I+EU PUMP INSTA1LED U24L88 AT 61.2 
FEET BELOW GROUND SI.IRFACE 

TYPE OF PUMP INSTAI.LED Geoguard PUMP MODEL 5614 
BA TCH SERIAL NO. 

DEVELOPMENT OBSERVA T/ONS 

OBSERVER SIGNA TURE,/tJA TF U 110. al oliIl a ttl" fhff . o John M. McLough in 
2/24/88 

e -~ ........... --
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EInIGeEng1neerin& Design " Geosciences Group, 
725 Pelllsstppl Parlnray 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

WELL No.-.B.l.l 

InC. lOA T£: 2/18/88 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE WELL 
2 5 / .lWELL 2 WELL ~WELL ~WELL .LWELL PERCENT .. """ .... ""'1 .. 1"- -

VOLUMES VOLUMES VOLUMES VOLUMES VOLUMES VARIA170N 
lURBIOITY 302 650 0.96 0.20 0.10 
CONDUC17V1TY 1.4 0.2 1.01 1.02 o 95 
TEMPERA llIRE -- -- -- -- --
DH 9 0 9.1 9 1 9 1 9 2 

OATE 2/18 2/19 2/22 2/22 2/23 
17ME 
WA TER LEVEL IN D "'RREL 
GALL.ONS IN BARREL 

~ 

...§..WELL _WELL _WELL _WELL _WELL PERCENT 
VOLUMES VOLUMES VOLUMES VOLUMES VOLUMES VARIA170N 

lURBIOITY 5 JTUls 
CONOUC17V1TY 

.. 

TEMPERA llIRE 
/LH 

OATE Wed. 2/24/87 

17ME 
WA TER LEVEL IN BARREL 
GALLONS IN BARREL 

TOTAL 150 Gallons 

_WELL _WELL _WELL _WELL _WELL PERCENT 
VOLUMES VOLUMES VOLUMES VOLUMES VOLUMES VARIATION 

lURBIOITY 
CONOUCTlVlTY 
TEMPERA llIRE 
pH -

OATE 
17ME 
WA TER LEVEL IN R..d,RR£l 

GALLONS IN BARREL 
-
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eEngineering, Design & Geosoienoes Group, 
725 Pellissippi Parkway 

Ino .. WE'LL No.~l..L 

P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRA~ SLUGT, VERSION 4.1~ NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

I 1 " 
\ .... i METHOD OF COOPER, BREDE HOEFT AND 

(ARTICLE IN VOL.3~ NO.1 OF WRR ENTITLED 
1967 

"RESPONSE OF A FINITE D!Ai'1ETER WELL ID AN INSTANTANEDUS 
CHARGE OF WATER«) 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS ~JIIH COMPLETELY OF: PAtnI?~LLY 
PENETRATING WELLS") 

WELL. NO.: 0811 DATE OF TEST: 

PROJECT NO.: 22000620 CLl ENT: MMES 

SITE LOCATION: MAIN PLANT 

EDGE, INC. FIELD INVESTIGATOR: MICHAEL L. EBERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.20 INCHES 
INNER SCREEN OF: OPEN-HOLE DIAMETER = 2.20 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR rNT!~t(E PORTION = 20.00 FEET 

II'!.!P/O~':) 
-:'f '-Ii WW 

DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 65.92 FEET 
THICKNESS OF SATURATED AQUIFEF: ZONE = 20.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 2.83 FEET 
ESTIMATED POROSITY OF GRA',JEL. PACK = .20 
FALLING-HEAD INDEX = 1 ("1 II IF FALLING, "0" IF fH:3ING) 
NUMBER OF DEPTH-TIME DATA POINTS = 31 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG (H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOF: HO 

(FEET) 

2 .. 3575 
2.3602 
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ElD(GeEngineermg, Design & Geosciences Group, 
725 Pelllssippi Parkway 

Inc. I UELL No. 811 

P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TH1E DEPTH TO WATER HEAD 
(SEC (FEET) (FEET) 

20.00 5.230 2.400 
30.00 5.220 2.390 
40.00 5.210 2.380 
50.00 5.200 2.370 
60.00 5.180 2.350 
75. (H) 5.170 2.340 
90.00 5.170 201340 

105 .. 00 5.160 2.330 
120.00 5.150 ~ ~.., ....... 

.... III' .... ~...:;.. ~,.l 

150.00 I 5.130 2.300 
180.00 5.110 2.280 
240.00 5.080 2.250 
300.00 5.040 2.210 
360.00 5.010 2.180 
420.00 4.990 2.160 
480.00 4.960 211 131) 
540.00 4.930 2.100 
600.00 4.910 2.080 
720.00 4.860 2.030 
840.00 4.810 1.980 
960.00 4.770 1.940 

1080.00 4.730 1.900 
1200.00 4. ,~90 1.860 
1320.00 4.660 1.830 
1440.00 4.62(1 la790 
1560.00 4.590 '1. 760 
168(l.00 4.560 1.730 
1800.00 4.530 1.700 
1920.00 L.510 1.680 
2040.00 4.480 1.650 
2160.00 4.450 1.620 

• 
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E'-IGeEn . . D' It. G' G In I KELL No.Jll ID gmeenng. eSlgn Q. eOSClences roup, C. 

725 PeWssippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

I'**I*****".*'*****'****'*.******I****'**'~**'*'**.*I**11*******) 
METHOD OF BOUWER AND RICE 

cm'1PUTED F:ESUL TS USING DIAMETER OF DRILLED HOLE: 

PERt1EABILITY = i. 59E-07 FT /SEC = 4.83E-06 eM/SEC 

TRANSMISSIVITY = 3. 17E-06 FT**2!SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

e PERMEABILITY = 1.97E-07 FT!SEC = 6.01E-06 CM/SEC 

TRANSMISSIVITY = 3.94E-06 FT**2/SEC 

e 
PAa£ ...l.fi.. OF -1a.. 



HELL No.-ID 
EnpeeriDa, Design Ie Geosciences Group. Inc. I . 

725 Pell1u1ppl Parkway 
P.O. Boz 23010 KnozvUl.e. Tn 37933-1010 (815)988-9788 

e 
HYDRAULIC CONOUCnVlTY CALCULA nONS 

I-
W 
W 
L&. 

3; 
...J 
W 
> 
W 
...J 
a: e w 
I-
< 
== 
3; 
w 
c:J z 
< 
~ 
0 

o 2 3 4 7 8 9 10 II 

TIME IN MINUTES 

e 
PAGE lZ.. OF ~ 



"0 
c:u 
~ 
(I) 

Ie;; 

o .... 

Ie;; 

e e • 
CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 8 MCI/CONSULTING ENGINEERS, INC. MARTIN MARIETTA ENERGY SYSTEMS ..u. NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE 
O~II SOl (615) 966-9788 OAK RIDGE NAT/ONA L LABORATORY 

WELL NO.: LOCATION: 
TYPE: SDil ~~IJ DEpth 

I I 
, 0.5 -O.g 

SAMPLER: RJAN ~~ .. DATE: 5/'/81 TIME: 

8: 20 A'1 
(SIGNATURE J 

RELINQUISHED BY: 
DATE: TIME: WITH: 

RECIEVED BY : 
DATE: TIME: . WITH: 

( SIGNATURE) (SIGNATURE) 

~Jorv. J~ 5 1 R1 I q <2.... pf1 MCI ~~ 5/7/9 7 Il:ll{ .6R.JIJL-
<-pA 

I , 

-

, 

REMARKS: 

. 

"-

_._. 
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E~IGeEngineering, Design ~ Geosciences Group, Inc. 
725 Pelllssippi Parkway 
P.O. Box. 23010 Knorville. Tn 37933-1010 (615)966-9788 

1.0 General Information 

1.1 Well Location 

MONITORINC WElL PROCRAM 
WElL OA TA NA/?RA 77VE' 

WElL No._8_11_2 _ 

Monitoring well number 812 is located in the Main Plant area. It is 
70 feet northwest of Building 2069. The location is shown on ORNL 
drawing number C3E 20004 A078. Survey coordinates for this well are 
N 22,350.38, E 29,931.44 (X-10 grid) or latitude 35° 55 1 32.1" and 
longitude 84° 19 1 14.511

• Coordinate data were provided by Martin 
Marietta Energy Systems. The method used for conversion from X-I0 
grid to Tennessee State Plane Coordinates came from the publication 
"Tennessee Valley Authority Data Services Branch and Mapping Services 
Branch, Oak Ridge, Tennessee, DOE Plant Control, November 6, 1985, 
Field Book: ESS-3115, pp. 1-20." The latitude and longitude were 
calculated by Adams Craft Herz Walker Engineering, Inc. using methods 
from the U.S. Coast and Geodetic Survey Publication 62-4, "State 
Plane Coordinates by Automatic Data Processing." 

1.2 Drilling Information 

Well number 812 was drilled by A.L. Clark Drilling Services, Inc. A 
Gus Pech rig was used to drill this boring for monitor well 
installation under the operation of A. L. Clark, III with the 
assistance of Richard Pickel. Drilling commenced and finished on 
5/14/87. Paragraph 2.4.1 includes a detailed discussion of the well 
installation and a well schematic is included on the well 
installation/completion form. A synopsis of the drilling activity 
follows: 

PAGEL or~ 
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E~IGeEngineering. Design & Geosciences Group, Inc. 
725 Pelltsaippl Parkway 
P.O. So:&: 23010 Knorville. Tn 37933-1010 (615)966-9788 

MONITORING ~LL PROGRAM 
Hf1.L. OA TA NARRA TlV£ 

Hf1.L. No.~ 

5/14/87 The drill rig and equipment were mobilized to the staked 
drilling location and set up on plastic sheeting. 
Continuous split spoon samples were taken from ground 
surface to a depth of 2.5 feet at which point rock was 
encountered. The split spoon boring was then reamed to 6.5 
inches using solid stem augers. The boring was then 
advanced in rock-to a total depth of 16.0 feet. The 
cuttings produced during drilling were removed by bailing. 
Stainless steel screen, casing, sandpack and bentonite seal 
were installed. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologist John W. Anderson. All well construction 
materials and supplies were from Mart;n Marietta Energy Systems 
approved batches. The batch origin of individual items ;s shown on 
the included Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National ILaboratory, Oak Ridge, W.O. K-4147. April 1987, pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package. 

PAGE -'-- or .li... 



e 

e 

e 

EInIGeEngineering. Design Be Geosciences Group, Inc. 
725 Pe1liss1ppi Parkway 
P.O. Box 23010 Knoxv.ille. Tn 3'7933-1010 (615)966-9788 

2.2 Geology 

MO",ITORING JtE'Ll. PROGRAM 
HELL DATA N~ 7711£ 

WELL No. __ _ 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average -angle of dip in the Main Plant area is 36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east. 

2.3 Sample Collection 

There were no samples collected during drilling. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter stainless steel silt 
trap was installed from 15.2 to 15.5 feet. Above the silt trap a 
two-inch diameter stainless steel screen was installed from 5.2 to 
15.2 feet. A two-inch diameter stainless steel casing was installed 
above the screen from 5.2 feet to 2.7 feet above ground surface. A 
sandpack was then poured into the annular space from 4.0 to 15.5 
feet, with a 2.0 foot bentonite pellet seal poured into the annular 
space above the sandpack from 2.0 to 4.0 feet. The annular space 
from the top of the bentonite seal to the surface was tremiegrouted 
with a cement/bentonite slurry. A detailed schematic of the well is 
included on the well installation/completion form. 

PAGE:_3_ OF~ 
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E~IGeEngineering, Design ~ Geosciences Group, Inc. 
'725 PeWssippl Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

MONITORING ifEl.L PROGRAM 

ifEl.L OA TA NA{f171'r£' 
ifEl.L No. __ _ 

2.4.2 Well Development 

Well number 812 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures {see Paragraph 2.1}. The well was developed 
until a measured total of 730.6 gallons of water had been evacuated 
and the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 
5 JTUls. A development form showing the exact method of development 
and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/14/88 at a depth of 
12.5 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 812 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model DPI-600 pressure transducer. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 
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E~IGeEngineerlng, Design ~ Geosciences Group, Inc. 
725 PeWssippl Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

MONITORING H£'LL PROGRAM 

H£l.L DA TA Ngf~A TlVE: 
H£l.L No. __ 

attached) value of 3.78 x 10-3 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 
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E~IGeEngineering, Design 8( Geosciences Group, 
Inc. I WELL No. 812 

. 725 Pellissippi Park:n.y . 
P.O. Box 23010 !{norville, Tn 37933-1010 (615)966-9788 

PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS 

PRE-DRIlliNG TASKS 

1. D'C4 VA 110N PERMIT OBTAINED. 
5/14/87 

2- AU EQl./IPMENT HAS 8£EN Cl.£ANED 8EFORE DRIWNG. 

.30. SCREEN AND C4S1NGS HA I;f'" 8EEN WASH£!). STEAM£!) • 
N/A 

RINS£!) WITH DE-IONIZED OR DIS11l..L£1) WA TER. RINSED 
WITH ISOPROP'YL ALCOHOl.. ;tRAPPED WITH PROTEC1111E" 
COVERING AND STOR£!) Off THE GROUND. 

.3b. PRE-PAQ(A c;£1) SCR£EN$. CASINGS AND CENTRALIZERS 
5/14/87 

WERE USED. 

4. WORK AR£4 FOR SAMPLE' E'XAUINA 110N CO'IER£!) WITH 
5/14/87 

ClEAN POL'tE7H'YLENE'. . 

5. CJ.EAN KNIVES. GlOVES. SAMPLE JARS AND LABELS 5/14/87 
ON-HAND. 

6- POL'tE7H'YLENE CO'IER IN PLACE' OVER HOLE'. 
5/14/87 

ADDI710NAL NOTES/08SF.RVA 11ONS .. 

• 

t 
~ 

08SF.R'IER SlGNATURE/lJATE I~ ~:)<\_ === 5/14/87 
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Ein GeEngineering, Design 8< Geosciences Group, Inc. 

, 

WELL No. 812 

e 725 Pellissippi Parkway 
(615)966-9788 P.O. Box 23010 Knorville, Tn 37933-1010 

ORNL MONITORING WELL LOG PAGe -L OF--L 
I 

LOCATION: Main Plant DATE.; START: 5/14/87 

DRILLER: A. LI Clark 2 III FINISH: 5L14LSZ 
John W. Anderson LOGGED BY: 

HELPB?: Richard Pickel 
Gus Pech H£AL TH PHYSICST: Eaul Eldrjgge 

DRILL: , 

TYPe DRILUNG: Augers LUBRICANT TYPE: Mo lykote 1000 
, 

No_ SAMPLES TAKEN: None TYPe: N/A 

CONTAINMENT TYPE: Ayger Ran and Rla~tj~ 

THICKNESS OF SOIL (ReFUSAL DO'TH): 2.~' DRIWNG FLUID SAMPLeS: 

DO'TH DRILLED IN ROCK: 13.5 1 
TYPe: N/A DATE: 

TOTAL DO'TH OF WELJ.: 16.0 I 

Jf:e~ SAMPLE PERC€NT 
(NUMBER,f RECOVERY SOIL/l!JEDROCX DESCRIPTION 

FROM TO INTERVAL I (SPUT SPOONS) 

0.0 0.5 Topsoil, medium brown with organic material, 

e spoon refusal @ 0.5 1 

0.5 2.5 Limestone gravel with medium brown topsoil 
2.5 3.5 Calcareous cemented clay with limestone I 

fragments, light green, hard I , 

3.5 5.5 Limestone gravel, fine, dry 
5.5 11.5 Shaly limestone, dry, hard 

11.5 12.0 Soft, wet, free water 
12.0 16.0 Sha 1y limestone - hard 

16.0 TOTAL DEPTH 

e 
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EIDIGeEngineerinl, Design Be Geosciences Group, Inc. 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

WELL No. 812 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOGCED PROOFED 
B~ _,John W. Anderson B~ Mj chael L. Ebers 

DRlWNG COMPAN~ A. L. C1 ark Dr; 11 ; n9 .Serv; ces 

DRILLE.R.·A. L. Clark, III HELPER: Richard Pickel 

LOeA 110N Ma j n Pl ant 
ZRNL Gflf. :f~6'~~«,A TES 
E 29,931.44 
£lEII. aROUND. 80 3 . 19 
£lEII. TOP STAINlESS 
STEEL CASlNe:. 805 88 
ORILUNG OA T£S: 
STAR~' 5~14~87 
F7N/~EV~ 5 14 87 

ECil./IPMENT III 6 INCH AI.lGER 16 • 0 LF. 
I. .~LOCKINr: STEEL COl<!ii' 

o INCH AI.lGER LF. 

MA TERIALS l/SE:D 

EST. l/SEV 
~ IIOL 

-.l...Q..... 0 FEET OF 2 IN. s.s. SCREEN 

.....L. 9 FEET OF 2 IN. s..s: CASING 

3...!L ---l..5 SACKS OF SAND 

2~ .l§.... 0 POl/NOS OF BENTONITE PE1.J.£T.S 

L..Q.. --L 0 SACKS OF CEJ.IENT 

..-2- 0 POl/NOS OF POWDERED BENTONITE 

~ 0 GALLONS OF WA TE'R (CEMEN11NG) 

REASON FOR DIFFERENCES BETWEEN ES71MA TED 
IIOLUMES AND l/SEV VOLUMES 

Sp; 11 age and CaYities 

ItEl.L co.a lJSED d! LOCIONr: S7EEL COl<!ii' o FLUSH M()(JNTED ItEl.L co.a 
007HER 

.sit T 'TRAP lJSED l'El"(i ,NO a 

MONITORING WEU PUMP BASE'SET AT 

CENTRALIZERS A T 5 • 0 FEET. 
14.0 FEET. 

____ FEET. 

NOTE: 
ALL DEPTHS ARE MEASlJRED 
FROM aROUND SlJRFACE 
l/NLESS OTHERWISE' NOTED: 

12.5 FEET. 

-:1~WT .. L' 

~CH DIAME7ER 
STEEl. PROTCCmc CASING 
..l....i.n:" A8011£ li!ROtIND 

I' ~_"' 2...il..FT. mow 
~GROUND SlJRFACE 

CCNCRETE PAD 

[,.-q li!ROtIT ~ ~ .", 
..2......Q.. FFET 

'J.. ~NCH DWIETER 
8CRDfotE 

~ DlAJIETER STAINLESS 
~I STEEL CAS1Hr: 2. 69n; -YIOII£ 

GROI.IND SfJRI'";;;;-;O ~ 
mow li!ROtIND SfJRFACE 

.. CDI1RAJ.IZER (rtP.) 

8ENltwmi: PELL.ET .sE4L 
I. .2..JL .",!.JL...mn-

... SAND PACK ". ..u .",.l.2....Lm-r 

~DIAME7ER 
.J=tt.. '.~ STAINI..ESS srmlJ.Jll..O 

jT~ 

--2-JNCH DIAME7ER STNNLESS 
f"7J ii:: 1 STEEl. .sit T 11lAP/C4P 

80TTDII OF' IICR£HOlE .,V· '. '. '.! l.5.-2. "' l.5-..5.J:!u 
~ TYPE A WELL NOT TO SCALE 
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E1nIGeEngineering. Design 8< Geosciences Group, Inc. 

weLL No. 812 

725 Pelllssippi Parkny . 
P.O. Box 23010 Knoxville. Tn 37933-1010 (815)986-9788 

DECONTAMINA TlON CHECKLIST 
. '. DRILLING EQUIPMENT 

ISOPROP'tL DE/ONIZED 

E'QlJIPMENT SCRAPE' STE:AM STE:AM ALCOHOL WATER 
ClEAN RINSE' RINSE' RINSE' 

RIC X X X N/A N/.4 

AUGERS X X X X X 

BITS X X X X X 

RODS X X X X X 

SAMPLERS X X X X X 

e PIPE'S X X X X X 

HORK TOOLS X X X X X 

AUGER PINS X X X X X 

e 

- \ ~ . D l'. 
\ ~ ~. 5/14/87 OBSER'IER SlGNATUR£/lJ.A TE ~ ~ ../ 

~I)n W. Anderson 

PACE'L OF...l§.. 
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Ein GeEngineering. Design Be Geosciences Group, Inc. 

~LL No. 812 

DATE: 5/14/87 
725 Pellissippi Parkny 

(615)966-9788 P.O. Box 23010 Knoxville, Tn. 37933-1010 

MONITORING WELL MA TERIALS 
CERllFiCA llON 

IlFM/MA lFRIAL Qd If.: lI.$E12 I1.d rcH til,Lltfli.~ 

SAND 
5/14/11/ 04 

BENTONITE 
'::!/14llil uz 

srAlNlESS STEEL SCREEN <(PREPACKAGED • 'rE'S) Cl NO 5/14187 04 
STAINlESS STEEL CASING - (PREPACKAGED • rES) Cl NO 5/14/87 04 
SrAiNlESS STEEL CENTRALJZERS (PREPACKAGED Cl rES) 

• NO 
5/14/87 < 01 

SrAiNlESS STEEL CAPS (PREPAa<'AGED • rES) Cl NO 5/14/87 04 
MONITORING HEl.1. PUMP (PREPACKAGED • rES) Cl NO 3/14/88 02 
GRour 

c; 115/R7 7ltr 

e HEl.1. COllERS 5/87 n1 

Sl.JRFACE' CASING 5/87 01 

COMMENTS: 

e 
<. 

OBSERVER SIGNA lURE/fJA TE Mt~ 5114/87 
1 John W. Anderson 

V 
<--
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EInIGe~ineering. Design & Geosciences Group, 
725 Pelllssippi Parkway , 

Inc. HE'LL No . ...§ll 

P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

POST-WELL COMPLETION 
CHECKLIST 

COMPLIANCE 
POST- gLL COMPLEnON TASKS illiE f'!!.A 

1. 

2. 

.1 

4. 

MUD SCRAP£() FROM AUGERS. SAMPlERS. AND ALL 
o THE/? EQUIPMENT. 

All MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 
CUmNGS DISPOSED OF IN ACCORDANCE WITH THE 
SPEc/FlCA TlON- PRO'dDED. 

WELL D£'V£LOP£() IN ACCORDANCE WITH THE SPEc/FlCA TlON
PROVIDED AND DETAILS OF THE D£'V£LOPMENT ACTlIIIT'!' 
RECORDED. 

DRILUNG SITE' PROPERLY CLEANED UP AF7'£R 
COMPL£TlON OF WElL INSTALlA TlON. 

5114/87 

5114187 

3/14/88 ~ 
5/14/87 ~ 

- R£LEASE SPECIRC TE'CHNICAL DIRECTlONS FOR R£GtJLA TORY COMPUANC£ MONITORING WEZ.LS 
PHASE t. OAK RIDGE NATlONAL LA80RATORY, OAK RIDGE; W.O. K-4147. APRIL 1987. 

08SERVE'R SIGNA TlJR£/lJATIf' "IJ:¥', HL' ct,·tV l~' d~ ,){J.~{ 00 

5/14/87 

PAGE .1l. OF!.L. 
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E ~EnglneeriDg. Design II< Geosciences Group, Inc. 

HELL No. 812 

725 Pell.isslppl· Parkway 
P.O. Box 23010 Knoxville, Tn. 37933-1010 (615)966-9788 

MONITORING WELL 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

UE7HOD OF 
Geoguard PumQ and Air ComQressor 12E'VEZ. ((£MO!..l1 

DEYELOPUENT 
B£.GAN D~ lEo 3L9L88 11ME: 

DEYELOPMENT 
ENDING DA TE: 3L14L88 

DEl£LOPMENT 
OBSERVED BY: John M. McLoughlin 2 EDGe 

ONE WE1.L VOLUME: 9 
CQ.d.Ll.ON5.l 8. 
TOTAL WA1ER REJlOVED (REFER TO WE1.L D£IIEl.OPMENT 
DURING D£IIEl.OPMENT (GALLONS2:' Z30 fi PRO(;RESS SHEET FOR OETAILSl. 

TURBIDITY A T END 5 ..&4CKSON [J CL£AR 

OF DEVEJ.OPMENT: TURBIDITY UNITS C SUGH1l. Y Cl..OUD Y 
C MOO. TURBID 
C UUDDY 

e 
TURBIDITY DETERMINED AND 

RudX C. Williams, MMES WE1.L APPROVED BY: 

ODOR 
OF W~TER: HaDe 
WA1ER C GROUND SURFACE C TANK TRUCK 
DISCHARGED C STORM SE1tERS C STORAGE TANKS 
TO: t1 DRUMS COTHER 

1N/11A! PRE-DEVELOPMENT 
WA TER DEPTH: 3.J Ee~t fLom surface 
DA 7E' DEDICA TED MONITORING WElL PUUP /NSTAL.l.£I) ~lHlaa AT 12.~ 
FEET BElOW GROUND SURFACE 

T'1'PE' OF PUMP INSTAI.I.ED Geoguard PUMP MODEl 5614 
BA TCH SERIAL Na 

DEVELOPMENT OBS£RVA 7l0NS 

e 
OBSERI£R SIGNA TlJRE/DA 7E' d...L., allstJ aJ'f-rf= 3/14/88 

& John M. McLoughl n 

~ ....... 
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.. .. 
WEll. Na 812 

e 
E DIGeEngineerlng, Design & Geosciences Group, Inc. 

LOCA710N: ~1l~t 
DATE': 3/9/88 

725 Pe1.llssippi Parkway 
P.O. Box 23010 Knorrille. Tn 37933-1010 (615)966-9788 

. MONITORING WELL DEVELOPMENT PROGRESS 

ONE WEll. VOLUME- 8.9 GALlONS 

DATE' GAL1.0NS DESCHlP710N M£ASVRE:D roTAL GALl.ONS roTAL WEl.L COMMENTS 
PUMPED OF TURBIDITY TURBIDITY (J7U'S) PUMPED ~UMES PUMPED 

3/9/8i 112 4 
3/10/~ 8 168.6 

3/11/~ 8 337.2 

3/14/1 8 112.4 Clear 5 JTU's 730.6 82.09 

. 

e 

RESUL TS A TEND Clear 5 JTU's 730.6 82.09 OF D£',IEl.OPMO/T 

COMMENTS AveraQe pH = 7.6 

. .. -....... . ."- .. - ....... - ....•... 

e 
PACE l.L OF .li..... 
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E~feEngineering. Design 8c Geosciences Group, 
725 Pelllssippi Parkway 

~C.IUf:LL Na 812 

P.O. Box 23010 Knoxville. T:n 37933-1010 (615)966-9768 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

TH I S PF:OGRAt'! CALCULATES MEAN THANSM I S5 I V I TI ES FRO~1 
SL.UG-TEST DATA BASED ON Tv.JO ANALYTICAL APPF:OACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 
1I~:ESF'ONSE 0:= A FINITE DIAI'1ETER (.\jELL rG AN INSTANTANEOUS 
CHAF:GE OF WATER") 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12~ NO.3 OF WRR ENTITLED 
"A SL.UG TEST FOR DETEf:t'lI N I NG HYDRAUU C CONDUCTI V ITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLSII) 

llJELL NO.: 0812 DATE OF TEST: 4/13/86 

PROJECT NO.: 22000620 CLIENT~ i'1MES 

SITE LOCATION: MAIN PLANT 

EDGE, INC. FIELD INVESTIGATOR= MICHAEL L. EBERS 

INPUT DATA AF:E: 

INNER CASING DIAMETER = 2.20 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.20 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCF:EEN OF: INTAKE PORTION = 10.00 FEET' 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 11.83 FEET 
TH I CKr-'~ESS OF SATUFATED AQU! FER. ZONE = 10. 00 rEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 3.57 FEET 
ESTIMATED POF:03IT\' OF GRAVEL PACi< = .20 
FALLING-HEAD INDEX = 1 ("1" IF FALLING."O u IF RISING) 
NUf1BER OF DEPTH-TIME DATA POINTS = 12 

HO WAS COMPUTED FROM INtERCEPT OF PLOT OF LOG (H) VB. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR ;-1(1 

(FEET) 

7.3640 
7.0979 

PAGE' ~ OF J!.. 
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f U£'LL No. 812 E eEngineering. Design & Geosciences Group, Inc.' 
725 Pelllssippi Parkway 
P.O. Bo% 23010 Knoxville, Tn. 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TIME 
(SEC 

5.00 
10.00 
15.00 
20.00 
~.OO 

30.00 
35.00 
40.00 
45.00 
50.00 
55,.00 
60.00 

DEPTH TO L:tJATER 
(FEET) 

6.860 
7,,570 
5.700 
4.590 
3.990 
3.740 
3.680 
3.650 
3.630 
3.620 
3.600 
3.580 

HE;4D 
(FEET) 

3.290 
4.000 
2.130 
1.020 

4:2;-:' 
.1.70 
. 1 i (, 

.080 

.060 

.050 

.030 

.010 

*********.***.** •••• 1 ••••••• **.*** •••• 1*** •• **.**** ••• 1.I.tall 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

DERMEABILITY = 1.24E-04 FT/SEC = 3.78E-03 CM/SE: 

TRANSMISSIVITY = 1.24E-03 FT**2/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

PERMEABILITY = 1.66E-04 FT/SEC = 5.07E-03 eM/SEC 

TRANSMISSIVITY = 1.66E-03 FT**2/SEC 

PAGE' -1.5. OF ....l§. 



Engineering, Design & Geosciences Group, Inc. I 

HELL No. 812 

725 Pe1l1sa1;ppl Parkway 
P.O. Boz 23010 Kuo%'9'Ule. Tn 37933-1010 (815)988-9788 

e HWRAULIC CONOUCn14TY CALCULA TlONS 

I-
W 
W u.. 
~ 
...J 
W 
:> w 
...J 

a: 
w 
I-'e <: 

== 
~ 
w 
~ 
z 
<: 
:J: 
0 

\.1.'-11 I • ! ! , J t I I ! I ! I II! ! ! ,f' I t I I ' ! ! III I ! ! ! a 5 i a 15 . ~ ... I I ' , II ' i ' II , 'J ~ " ! !.l! I Ii ! E" "J~ , II 'E> 

TIME IN SECONDS 

·e 
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E~IGeEngineerin& Design & Geosciences Group, Inc. 
725 Peillsstppl Parkway 
P.O. Box 23010 Knon:ille. Tn 37933-1010 (615)966-9788 

1.0 General Information 

1.1 Well Location 

MONITORING WEZ.l. PROGRAM 
WEZ.l. OA TA NARRA TlV£ 

WEZ.l. NQ.~ 

Monitoring well number 813 is located in the Main Plant area. It is 
40 feet north of Building 2026. The location is shown on ORNL 
drawing number C3E 20004 A078. Survey coordinates for this well are 
N 22,615.0, E 30,261.86-(X-10 grid) or latitude 35° 55' 36.1" and 
longitude 84° 19' 13.0". Coordinate data were provided by Martin 
Marietta Energy Systems. The method used for conversion from X-10 
grid to Tennessee State Plane Coordinates came from the publication 
"Tennessee Valley Authority Data Services Branch and Mapping Services 
Branch, Oak Ridge, Tennessee, DOE Plant Control, November 6, 1985, 
Field Book: ESS-3115, pp. 1-20." The latitude and longitude were 
calculated by Adams Craft Herz Walker Engineering, Inc. using methods 
from the U.S. Coast and Geodetic Survey Publication 62-4, "State 
Plane Coordinates by Automatic Data Processing. 1I 

1.2 Drilling Information 

Well number 813 was drilled by A.L. Clark Drilling Services, Inc. A 
Gus Pech and a Driltech rig were used to drill this boring for 
monitor well installation under the operation of A~ L. Clark, 
III/Steve Clark with the assistance of Richard Pickel/Steve Kirk. 
Drilling commenced on 5/26/87 and was finished on 6/1/87. Paragraph 
2.4.1 includes a detailed discussion of the well installation and a 
well schematic is included on the well installation/completion form. 
A synopsis of the drilling activity follows: 

1 19 PA(;£_ OF'_ 
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E~IGeEngineering. Design &: Geosciences Group, Inc. 
'25 Peillssippl Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

MONITORING HE'LL PROGRAM 

WELL DATA N~1~A Tl~ 
WELL No. __ _ 

A Gus Pech drill was mobilized to the staked area and set up. 
Split spoon samples were taken from ground surface to a depth of 
20.5 feet, at which point the Chickamauga limestone was 
encountered. When the originally planned total depth of 30 feet 
was reached, the boring was found to be dry. At this time, it 
was decided to make this a "C" type well. A 14-inch boring was 
advanced to bedrock (21 feet) and surface casing installed. 
After the surface casing had set up an 8-inch tri-cone bit with 
the air rotary method was used to advance the boring to 43 feet. 
Four inch stainless steel casing was installed and grouted into 
the boring. Drilling then progressed to 63 feet with a 2.0 inch 
diameter bit. After blowing the boring dry, it was found to 
have a good rate of recharge. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologist John W. Anderson. All well construction 
materials and supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items is shown on 
the included Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The-drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 

P~CE _2_ OF ....!2.. 
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EInIGeEngineerin& Design 8c Geosciences Group, Inc. 
725 PeWss1ppl Parkway 
P.O. Box 23010 Kno:r.ville. Tn 37933-1010 (615)988-9788 

MONITORING S+El.L PROGRAM 
S+El.L OA TA NARRA 7111£ 

S+El.L No. 813 

2-4.). A checklist of the cleaned materials is included with this 
data package. 

2.2 Geology 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge PhYSiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone~ siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight, 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast~ and the average direction of strike 
is north 58 degrees east. 

2.3 Sample Collection 

Two soil samples were collected during drilling, placed in I-CHEM 
specialty cleaned glass containers, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 45005, ORNL. Chain 
of custody forms for these samples are included with this data 
package. Soil sample 0813501 was collected in the split spoon 
interval from 1.2 to 1.4 feet on 5/26/87 and soil sample 
0813502 was collected in the split spoon interval from 6.2 to 6.4 
feet on 5/26/87. Analytical results for these two soil samples 
described above can be obtained from the Remedial Action Program data 
base at ORNL. 

A bulk density soil sample was collected from the split spoon sample 
interval from 9.5 feet to 10.0 feet. The sample was measured, 
weighed and a bulk density of 2.2 grams/cm3 was calculated. 

PA&£2- OF~ 
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EIniGeEDglneerin& Design 8< Geosciences Group, Inc. 
725 PelUss1ppl Parkway 
P.o. Box 23010 KnorriIle. Tn 37933-1010 (615)966-9788 

2.4 Installation and Development 

2.4.1 Installation 

MONITORING WElL PROGRAM 
WElL DA TA NARRA llll£' 

WElL No.~ 

This was an open hole or type C well, without a stainless steel 
screen. A fourteen-inch diameter boring was augered from ground 
surface to bedrock (21.6 feet). A ten-inch diameter string of 
decontaminated steel surface casing was installed and grouted in 
place. The surface casing minimizes potential cross contamination 
between the regolith and bedrock water bearing zones. The air rotary 
method was then used to drill an eight-inch diameter boring to a 
depth of 43.0 feet. A four-inch diameter stainless steel casing was 
installed and tremie grouted from the bottom of the eight-inch 
diameter boring at 43.0 feet and extending 0.8 feet above ground 
surface. The air rotary method was then used to drill a 3 7/8 inch 
diameter boring (open hole interval) from the bottom of the four-inch 
diameter stainless steel casing at 43.0 feet to a total depth of 
63.0 feet. A detailed schematic of the well is included on the well 
installation/completion form. 

2.4.2 Well Development 

Well number 813 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 337.2 gallons of water had been evacuated 
and the clarity of the discharge water was approved by the company 
representative. The. final turbidity value measured at completion was 

PAGE _4_ OF ~ 
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E~IGeEngineering, Design ~ Geosciences Group, Inc. 
1'25 Pel11ss1ppi Parkway 
P.O. Box 23010 bonille. Tn 37933-1010 (615)966-9788 

MONITORING W£LL PROGRAM 
HElL OA TA NA88A 7711E' 

WElL N()._8_, 13_ 

5 JTU's. A development form showing the exact method of development 
and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/14/88 at a depth of 
58.9 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 813 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model DPI-600 pressure transduc~r. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 
attached) value of 5.82 x 10-4 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 

PA(;£ L OF--ll 
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EIDIGeEngineermg, Design & Geosciences Group, Inc.' WELL No. 813 
725 Pelllsaippl Parkway . 
P.O. Box 23010 Kuo:.nille. Tn 37933-1010 (615)966-9788 

-. 
PRE-DRILLING CHECKLIST FOR 

MONITORING WELLS 

PRE-DRILLING TASKS 

1. £YCA VA 110N PERMIT OBTAINED. 

2. ALL E'QUIPMENT HAS BEEN Cl..E'ANED BEFORE' DRIlliNG. 

3a. 

3b. 

4. 

5. 

6. 

SCREEN AND CASINGS HA J£ BEEN WASHB), STE:AMED. 
RINSED WITH DE' -IONIZED OR DISTILLED WA 7ER,. RINSED 
WITH ISOPROP'tl.. ALCOHOL. WRAPPED WITH PR07ECTlJ£ 
COIlERING AND STORE'D OFF THE' GROUND. 

PRE'-PACKAt;El) SCREENS, CASINGS AND CEN7RALJZERS 
WERE' USED. 

WORK AREA FOR SAMPLE' EXAMINA 110N COVERED WITH 
Ct..E'AN POI. YE'TH't1..EN£ 

Cl.£'AN KNIVES. GlOVES. SAMPLE' JARS AND LABElS 
ON-HAND. 

POI. 'tETH't1..ENE' COle? IN PLACE. Ole? HOLE'. 

5/26/87 

N/A 

5/26/87 

5/26/87 

5/26/87 

5/26/87 . 

ADDlliONAL NOTES/OBSERVATlONS: ____________________ _ 

OBSERIe? S1GNA1VRE',A}A7Fn~ . A..H:=t6.c:> / 5/26/87 _ . o. ~ . <=> 

PA(;£ _6_ OF .J1... 
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EInIGeEngineerin& Design 8< Geosciences Group, Inc. 

WELL No.~ 
725 Pellissippi Parkway . 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9786 

DECONTAMINA 770N CHECKLIST 
. '. DRILLING EQUIPMENT 

ISOPROP'Il. OBONIZED 

EQlJIPMENT SCRAPE STEAM STEAM ALCOHOL' WATER 
CI..EAN RINSE RINSE RINSE 

. Rle X X X N/A N/A 

AueERS X X X X X 

errs X X X X X 

RODS X X X X X 

SAAIPLERS X X X X X 
, .. 

e PIPE'S X X X X X 

~K TOOLS X X X X X 

AU(;£R PINS X X X X X 

e 
~_S~~A~£Of _ 5/26/87 

~w. Anderson -
"'" .. 

PACE L OF 12-



ED GeEngineering. Design & Geosciences Group, mc. HELL No. 813 

e 725 Pellissippi Parkway 
(615)966-9788 P.O. Box 23010 Knoxville, Tn 37933-1010 

ORNL MONITORING HELL LOG PACE ---L OF-L 

LOCAllON: Main Plant DATE: START: 5/26/87 

DRILL£R: A. L. C]ar~1 IIIlSte~e C]ar~ 
fiNISH: 6£1£81 

John W. Anderson LOCCEJ) BY: 
HElPER: Richard Picke1LSteve Kirk 

Gus Pech to 211 & Dri1tech to 63 1 HEAL TH PHYSICST: ~£A 
DRILL: 

TYPE DRILUNG.' S~lit S~oon, Auger & Air RotarYLuBRlcANT TYPE:: Mo l,lkote 1000 

No. SAMPLE'S TAKEN.: two TYPE: soil 

CONTAINMENT TYPE:: 8uger Ran. l2]astj~ aDd ~DDtajDmeDt bD~ 
, 

THICKNESS OF SOIL (RE:FlJSAL DEPTH): 2D.SI DRllliNC FLUID SAMPL£S: 

DEPTH DRILL£D IN ROCK: 42.5 1 
TYPE:: Water DATE: 5L27L87 

TO TAL DEPTH OF W£l.L: 63.0 1 

~J.:c.l!/; SAMPLE P£RC£'NT 
(NUMB£R tk RECOVERY SOIL/SEJ)ROCK D£'SCRIPllON 

FROM TO INTERVAL) I (SPUT SPOONS) 

0.0 0.5 40% Topsoil with organic material, dark brown, 

e damp 
0.5 6.0 0813S01 60% Clay, si-l ty wi th chert and 1 imestone 

@1.2-1.41 fragments, medium brown. damp 
6.0 8.0 0813S02 100% ClavI silt~ with chert fragments, orange 

@6.2-6.41 brown, wet 
8.0 10.0 100% C1ay.si1t~~ crumbly, some limestone and 

chert. oranQe brown. wet 
Bulk Density @ 9.5 1-10.0 1 = 2.2 Qrams/cm3 

10.0 18.0 100% Clay. silty with chert fraQments, mottled 
orange brown and light brown, crumbly, damp 

18.0 20.5 100% Clay, silty with chert and shale fragments, 
plastic, orange brown, damp 

20.5 Auger and split' spoon refusal 
20.5 22.2 Limestone, 1 i ght gray 
22.2 23.4 Soft 
23.4 26.1 Limestone, very hard 
26.1 29.0 Void, clay filled, very soft 

e 29.0 30.0 Limestone, hard 

-

PACE~ oFlL 



Ein GeEnglneering. Design 8< Geosciences Group, Inc. 
WELL No. 813 

e 725 Peillssippi Parkway 
(615 )966-9788 P.O. Box 23010 Knoxville, Tn 37933-1010 

ORNL MONITORING WELL LOG II PAC;E~ OF~ 
DEPTH SAMPLE PERCENT 
(FEET) (NUMBER It RECOVERY • SOIL/l!iEDROCK DESCRIP710N 

FROM TO INlERVAI.) I (SPUT SPOONS) 

30.0 39,5 Void onpn* 

39,5 59.8 Limestone. hard 

59.8 60.4 Soft 
60.4 63~O Hard 

63.0 TOTAL DEPTH 

* No detailed litholoaic descriotion avai~able 
for the interval from 30.0 1 to 63.0 1 due to 
the use of a containment box. 

e 

\ 

.. 

e 
-.-~-
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EIDIGeEngineerml , Design &: Geosciences Group, Inc. 
725 Peillssippi Parkn.y 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)968-9788 

WELL No. 813 

WELL INSTALLA TlON/COMPLETlON FORM, 
LOCA 770N Ma j n Ph n t 
ORNL GfjIO COORDINA TE'S 
N 22.615,0 
E' 30,261.86 O.R.N.!. MONITORING WELL PROGRAM 

LOGGED PROOFEl) 
BY: John W. Anderson BY: Hi chael L. Ebers £lEV,. GROUNO 848 86 

£lEV,. TOP STAINLESS 
S~ CAsrNC 849.71 

DRIWNG COMPANY: A. L. Clark Drill ing Services 

DRIl.J.£R: A. L. Clark. II HElPER.' Richard Pickel 
DRILLING DA rES.' 
STARTED' 5~H7~' F7NI5HEV~ 

, ORIWNG AlE7HOf): a 14 INCH AUGER 21 . 6 LF. 
a H' B INCH AUGER ~j . 8 LF. dt • INCH ROTAR'r.. • LF. 
o INCH ROTAR'r.. 20~-O LF. 

MA TERIALS USED 
EST. f.ISE1) 

ICIL. ~. POUNDS OF BENTONITE PEl.J.E7S (StIIVACE CAS1NC SCAt.) 

22 , 9 n: OF ...llL.ut SURFACE CAS1NC 

-L.l:L- .s;.IQt3' OF CEJLENT (SURFACE CASINC) 

LL POUNDS OF POWD£RE1) S£NTr)NITE (SURFACE CASlNC) 

4a- CAJ.LONS OF .,. TER (SURFACE CASINC) 

43 .8 FT. OF ~ DIA. STAINl.ESS STEEL CASINC 

'-!L-~ .s;.IQt3' OF CEJLENT (S.s CASlNC) 

1 ZA..... POIJNDS OF POWDERED BENTONITE (S..s CASING) 

5~ CAJ.L()N$ OF WATER (.s.s CASINC) 

~ POUNDS OF IIEN1rJNITE PEl.J.E7S 
(STAINl.£SS STEEL CASINC SCAt.) 

RE'ASON FOR DlJ'FEJfENCES 8ETWEEN £STJIA TED 
..a.vA16 AND f.ISE1) H'XlI.&In' 
Cavernous 

)6'1'» NOD SURFACE CASINC 7RI!J,I/E' GROtITED 
STAINl.£SS STEEL CASINC 
TRDIIE' GROtITED )6'dt NO 0 

IfEl.J. (XI~ USED a Loat1NG STEEL (XI~ o FLtISH MOUNTED ItE1.L (XI~ o OTHER 

MONITORING JtE1.L PUMP BASE SET AT 58.9 FEET. 

CENTRAliZERS AT 4.0 FEET. 
22 Q FEET. 
42.0 FEET. 

NOTE: 
All.. DEPTHS ARE' MEAstJREV 
FROM GROUND stJRFACE 
UN/.£SS OTHER",$£' NOTED.' 

TYPE eWELL 80TTDII OF IIDRE 
HOLE 6.3...0 FEET 

/I.OCKJNC CAP 

tr"11-LJ--"'Iti" _~ DIA SURFACE/ 

J PROTEC'RW' CAS1NC .l..1...nrr 
- MOW' GROUND SlJRFACE TO 

2.l...finET mow GROtlND 
SURFACE 

CONCRETE PAD 

--TAil GROVT .sE4L .Q.JL 
TD f..Q....Q.nrr 

I'J.. ~ DIA. 80R£ HOLE 

-.!LJ.L m.ll...Q. FEET 

~ STNHl.£SS STEEL CAS1NG 

~ O......8!i..n:.r MOW' GROUND 
SURFACE TD 4lJL FEET 8£l.OW 
GROUND SURFACE 

Benton; te .sE4L -'.Q....9 TD 
~M--- ZL..L FEET 

t~ BEDROCK LEJ.£t 2L.6 

":J.. --L.v. DIA SORE HOI.E 

MI ~~JWLm 

f.l.. C£N7lW.IZER (T'rP.) 

Bentonite SF'AL 
41. 0 m 43.0 FEET 

3~ DIA. CPEN HotE 

"" !l...[ TD.2l.Jl FEEl' 

NOT TO SCAL£' 

PAGE'~ OF~ 
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HlELL No. 813 E~IGeEngineeri.D.g, Design & Geosciences Group, 
725 Pellissippi Parkny 

Inc. IOAT£,: 6/1/87 

P.O. Box 23010 Knonille. Tn 37933-1010 (615)966-9788 

MONITORING WELL MA TERIALS 
CERTlFlCA TlON 

,-

IT£M/MA T£RIAL DA TE USED BA TCH NUMBER 

SAND 
N/A til/A 

BENTONITE 
h 11 1P.7 n(:; 

STAINLESS S7m. SCREEN (PREPACKAGED o )of"S) o NO N/A N/A 
STAINLESS S7m. CASlNCl - (PREPACKAGED • )of"S) 6/1/87 04 o NO 

SWNLESS STEEL CENTRAliZERS (PREPACKAClED • )of"S) o NO 6/1/87 04 
STAINLESS S7EE1.. CAPS (PREPACKAGED • )of"S) o NO 6/1/87 04 
MONlroRlNCl IfEl.L PUMP (PREPACKA(;£1) • )of"S) o NO 3/14/88 02 
(;ROUT 611/87 nh 

IfEl.L COIlERS 
Fi/11P.7 01 

StJRFACE' CASlNCl 5/27/87 01 

COMMENTS: 

08SER'D S/t;NATURE/fJATE :1 ~N>77'<_ . v '>m<"": '... VI ... / Y' 

PAGE ...!l OF ..l.2.. 
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EIDIGeEngineermg, Design & Geosciences Group, Inc. I U£LL No.-ill 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (815)968-9788 

POST-WELL COMPLE770N 
CHECKLIST 

POST-UfIL COMPLETlON TASKS 

1. MUD SCRAPED FROM AUGERS, SAMPlERS, AND ALL 
OTHeR £QUIPMENT. 

2. ALL MUD FROM RIG AND £QUIPMENT SCRAPINGS AND 
CUmNGS DISPOSED OF IN ACCORDANCE WITH TH£ 
SP£ClF7CA l70N" PRO VlD£D. 

.J. M.U D£VEl.OPED IN ACCORDANCE' WITH TH£ SP£ClF7CA l70N" 
PROIl1D£O AND DETAILS OF TH£ D£VEl.OPMENT ACl7'11TY 
R£CORD£D. 

4. DRIWNG SllF PROPERL Y ct.EANED UP AFTFR 
COMPL£l70N OF M.U INSTALLA l7ON. 

COMPLlA~ffTlALS 

~~ 61l 187 

611/87 

3/11/88 

6/1/87 

Imm.. 

k 
"-J 

" R£L£AS£ SP£ClF7C lFCHNICAL DIR£Cl70NS FOR R£GULA TORY COMPLIANCE MONITORING mLS 
PHASE I. OAK RIO(;£' NAl70NAL LABORATORy' OAK RIDGE; W.O. K-4147, APRIL 1987. 

OBSERrm? SIGNA TUR£/I)A TF.", ?'Wvt? 1)) ~ '!1 ~ 4b- 3/11/88 

6/1/87 
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E~IGe~erln& Design & Geosciences Group, ~ JtFLL No_ 813 

725 Pellissippi Parkway 
P.O. Box 23010 Knorrille. Tn 37933-1010 (615)966-9788 e MONITORING WELL 

, 

DEVELOPMENT FORM 

D£VE:LOPM£NT D£TAILS 

MD'HOD OF 
Geoguard PumQ and Air Comeressor QE'VEl.QeMQ{[;. 

DE'VELOPMENT 
B&,GAN DA lEd: 3110L88 "ME.: 

DE'VELOPMENT 
ENDINt; DA TE:: 3LllL88 

DEVElOPMENT 
OBSERVED BY: John M. McLoughlin: EDGe 

ONE HElL VOLUME: 8 9 
~Ll.Qf:I.!il • 
TOTAl. WATER REMOVED (REFER TO HElL D£V£LOPMENT 
DURINt; DEVElOPMENT (t;ALLONS1:- 33Z.2 PROGRESS SHEET FOR DETAILS2 

7lIRBIDITY A T END 5 JACKSON a CLEAR 
OF OElIE1..OPMENT: 7lIRBIDITY UNITS o SUGHTL Y CLOUDY 

o MOO. 7lINBID 
C MUDDY 

7lIRBIDITY DETERMINED AND , • 
HElL APPROVED BY: RudX C. W, 111 ams t MMES 

e ODOR 
Q£.. W'~ lEE' tic De 
WATER Cl r;HOI/ND SURFACE C TANK TRUCK 
DISCHAR(;£/) o STORM SEWERS C STORA(;£' TANKS 
ra- ~ DRUAIS COTHER 

INI"Al. PRE -DE'VELOPMENT 
WA TER DEPTH: 4a.4 E~~t from surface 
DA TE' DEDICA TED MONITORlNt; I+EZL PUMP INSTAI.L£D 3lBl§§ AT 58:9 
FEET BELOW (;HOI/NO stJRFACE 

TYPE OF PUMP INSTAI.L£D ~eoguard PUMP MODEl.. 5614 
BA Tr.:H SERIAL NO. 

D£VE:LOPM£NT OBS£RVA 7l0NS 

OBSERVER SIGNA 7lIRE/bA TE' ~ ff. ~ ~ ~~t'= 3/14/88 
v.~ . c oug 1, 

e 
PA(;£' ....u. OF ..JJL 
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813 HElL Na 

e 
ED GeEngmeering, Design Be Geosciences Group, Inc. 

LOCA 110N: ~f l R t 

3L11L88 725 PeWssippi Parkway DATE: 
P.O. Bo% 23010 lCno:rri1le. Tn 37933-1010 (615)966:-9788 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE WEll. VOLUME .. 8.9 GAJ.LONS 

DATE' GAt.J.ONS DESCRIP110N MEASf.lRED TOTAL GALLONS TOTAL HElL COMMENTS 
PUMPED OF TlIRBIDITY TlIRBIDITY (J7U'S) PUMPED VOLUMES PUMPED 

3/10/1 8 168.6 
3/11/ 8 168.6 Clear 5 JTU's 337.2 37.89 

. 

e 

RESlJL TS A T END Clear 5 JTU's 337.2 37.89 
OF o£fl£l.OPMENT 

COMMENTS Averaae oH = 7.3 

.. ... . .. .... "".. .. . - .... ~ ....... 

e 
.... -
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EI-feEn . . D' &: G·' G In I WELL No.--B.U ID gmeenng. eSlgn eOSClences roup. C. 
725 Pellissippi Parkway 
P.O. Box 23010 Kno:r:ville. Tn 37933-1010 (615)968-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAl't CALCULATES i'1EAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS~ 1967 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF ~lATER II ) 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE !N 
VOL. 1 NO.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTI\)!TV 
OF UNCONF I NED AQU I FEPS ~~ ITri COMP!_ETEL Y OR pP:fn I A;_L Y 
PENETRATING L,jELLS") 

WELL NO.: 0813 DATE OF TEST: 4/13/88 

PROJECT NO.: 22000620 CLIENT: ~MES 

SITE LOCATION: MAIN PLANT 

EDGE, INC. FIELD INVESTI5ATOF:: MICHAEL L. EBERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 3.88 INCHES 
I riNEF: SCREEN OF, OPEN-HOLE D I At1ETEF: = 3. 88 INCHES 
DIAMETER OF DRILLED HOLE = 3.88 INCHES 
LENGTH OF SCF:EEN OF: INTA~::E PORTION = 20.00 FEET 
DEPTH FROM STP-TIC LEVEL TO BOTTOM OF SC:=:~EEN = 13.28 FEET 
THIC~:::r~ESS OF SATUF:ATED AQUIFER ZDNE = 13.28 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 
ESTI MATED POROS ITY OF GRAVEL PACI< = 1. 00 

4.6;3 FEET 

FALLING-HEAD INDEX = 1 ("1" IF FALLING, "Oil IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 24 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG (H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

2.7441 
., QQO? 
...... # , i ... 

3.2683 
3.5192 
3.7542 
3.8938 

PAGE ...li. OF . .J..2.. 



E~feEngineering. Design 
725 Pellissippi Park:way 
P.O. Box 23010 Knoxv.ille. Tn 37933-1010 (615)966-9788 

I 

I HELL No._...:..-_ 
& Geosciences Group, Inc. 

813 

e 
HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TIME DEPTH TO WATER HEAD 
{Cl:"r 
\W_'_< (FEET) (FEET) 

10.00 7.390 2.710 
20.00 8.430 3.750 
30.00 8.330 3.650 
40.00 8.140 3.460 
50.00 8.020 3.,340 

60.00 7.690 3,,010 
75.00 7~300 2 .. 620 
90.00 7.000 20320 

105.00 6.730 2.050 
120.00 6.470 1.790 
150.00 6.060 1.380 
180.00 5.770 1.090 
240.00 5.430 .750 
300.00 5.200 .520 
360.00 5R050 .370 
420.00 4.950 .270 
480.00 4.870 .190 
540.00 4.820 .140 

- 600.00 4.790 .110 
720.00 4.750 .070 
840.00 4.740 .060 
960.00 4.730 .050 

1080.00 4.730 .050 
1200.00 4.730 .050 

*****************.*************'*******************************1 

METHOD OF BOUWER AND RICE 

COl'1PUTED RESULTS USING DIAMETEF: OF DFULLED HOLE: 

PERMEABILITY = 1.91E-05 FT/SEC = 5.82E-04 CM/SEC 

TRANSMISSIVITY = 2.S3E-04 FT**2/SEC 

COMPUTED RESULTS US I NG D I Al'1ETER OF CAS I tlG AND SCREEN: 

PEF:MEAB!LITY = 1.91E-05 FT/SEC = 5.82E-04 CM/SEC 

e TRANSMISSIVITY = 2.53E-04 FT**2/SEC 

PA(;£, ..l.6.. OF ...ll.... 



Engineerin& Desicn &: Geosciences Group, Inc. I 
H£l.L No. 813 

725 PelUu1ppl Parkway 
P.O. Bo:r: 23010 KnoX91J1e. Tn 37933-1010 (615)966-9788 

e 
HYDRAULIC CONOUCnJ4rr CALCUlA nONS 
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It It .' 
. . CHAIN OF CUSTODY RECORD SAMPLE 

• MCI/CO~SULTING ENGINEERS, INC. 
FOR . NUMBER: .'. 

MARTIN MARIETTA ENERGY SYSTEMS ~ NASHVILLE ~NOXVILLE HUNTSVILL~ LOUISVILLE 
De'~fit)~ (615)966-9788 ' .. OAK RIDGE NATIONAL LABORATORY 

WELL NO.: 0 E I .3 LOCATION: TYPE\ OJ), 
' I ., r'\ (\ /. ~ - 1."'A 

SAMP~ER . J. CJ.t '~ DATEr;-Pt./S) TlME:q . 
\ vO'~ ,l\::":'l'-t,f ')--..., !l..{O 

( , ($IIJNATURE) 
..... -' 

RELINQUISHED BY: 
DATE: TIME: WITH: 

RECIEVED BY : 
DATE: TIME: WITH: 

1\ 
( SIGNATURE) ( SIGNATURE) 

}JLa-O• - ~/J/87 ,~3cJ jy\~.A C'\ ..lU h ,~ AU c,/1./t;1- ,flo /"\ e-( 

~~~~A1 ~/~/5h q I.()~ 
"" <:.. J ~M I.t (1../ 'Jl 01.'00 o1.Jv L. c.pA . 

.......... 0 
., 

,. . 
. 

REMARKS: 
. 

, 
\ 

\ 

-.- - _ .......................... _---
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'"0 
DI 

«0 
I'D 

,~ 
o 
-iI 

I~ 

e e •• 
@ 

CHAIN OF CUSTODY RECORD SAMPLE 
. FOR NUMBER: 

fTt MCI/CONSULTING ENGINEERS, INC . ..u. NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS CE/3.so;( 
(615)966-9788 . OAK RIDGE NATIONAL LABORATORY -- --,-:. 

WELL NO.: rY/ LOCATION: TYPE:C-) 

C\ A V( '-h . / I I 2:::i.tr> 
SAMPLER ~ I )( If' ) &p • .l-=- ~. "I t-D-AT-E...:-.-· f-jv----r-TlM- E-: -,-----! 

Dnt'"_\ ).'\.1 ... V(I>t!)-", .,s ;U: .. <. ) l 0, I D ' 
,. ,.\ (SIt3NATUR£) 

. '., . .J 
RELINQUISHED BY: DATE:'" TIME' WITH' RECIEVED BY : DATi'1:" • TIME' IJIlTH • 

r ( SIGNATURE J ,r:.. . • ( SIGNATURE) r:. • • m. 

~ () nt It; f _I<Y'> 'J \ '2 A (~ ~\ \ . . 
~ l).vt .A - U>l ol{ (.) ( .. 0\..) M c:L \. \k} 1\~ C/ \../9n ? ~ ~O J\A C f 
'-J -..J I , 

\:'~~ ''/1- lta1 ~ lea' M t-I ~ Q.h.r to I'/i) O~d' oM,- cfA ... .. . 

. 

REMARKS: _________________________________ _ 

; 
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EInIGeEngineerin& Design & Geosciences Group, Inc. 
'725 Pe1l1ssippl Parklray . 
P.o. Box 23010 Knonille. Tn 37933-1010 (615)966-9788 

1.0 General Information 

1.1 Well Location 

MONITORING WElL PROGRAM 
WElL DA TA N~ 71V£' 

WElL No., __ _ 

Monitoring well number 8I4 is located in the Main Plant area. It is 
30 feet north of Building 3013. The location is shown on ORNL 
drawing number C3E 20004 A078. Survey coordinates for this well are 
N 22,831.84, E 30,999.25 (X-I0 grid) or latitude 35° 55' 41.9" and 
longitude 84° 19' 07.0 u • Coordinate data were provided by Martin 
Marietta Energy Systems. The method used for conversion from X-I0 
grid to Tennessee State Plane Coordinates came from the publication 
"Tennessee Valley Authority Data Services Branch and Mapping Services 
Branch, Oak Ridge, Tennessee, DOE Plant Control, November 6, 1985, 
Field Book: ESS-3115, pp. 1-20. 11 The latitude and longitude were 
calculated by Adams Craft Herz Walker Engineering, Inc. using methods 
from the U.S. Coast and Geodetic Survey Publication 62-4, "State 
Plane Coordinates by Automatic Data Processing. 1I 

1.2 Drilling Information 

Well number 814 was drilled by A.L. Clark Drilling Services, Inc. A 
Gus Pech and a Qriltech drilling rig were used to drill .this boring 
for monitor well installation under the operation of A. L. Clark, 
III/Steve Clark with the assistance of Joe Clark/Steve Kirk. 
Drilling commenced on 6/5/87 and was finished on 6/18/87. Paragraph 
2.4.1 includes a detailed discussion of the well installation and a 
well schematic is included on the well installation/completion form. 
A synopsis of the drilling activity follows: 

PAGE _1_ OF' ..1Q.. 
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E~IGeEngineer1ng. Design ~ Geosciences Group, Inc. 
"1'25 PeJl1ss1ppl Parkway 
P.O. Box 23010 horville, Tn 37933-1010 (615)966-9788 

6/5/87 

6/8/87 

6/9/87 

MON/TORINC HE"LL PROGRAM 
mL OA TA NARRA 7111E: 
mLNo.~ 

The Gus Pech was mobilized to the staked location and set 
up on plastic. The boring was drilled from 0.0 1 to 5.0' 
with a 14" auger. 
Set 4.5 1 of 10 3/4" surface casing and grouted with 2 sacks 
cement. 
The Gus Pech was moved off the hole and a Driltech 
mobilized to the location. 

6/10/87 Drilled from 4.5 1 to 80.0' with 6 1/4" air rotary tri-cone 
using the containment box. 

6/11/87 Had 23 feet of water in hole. Started to install 411 casing 
and screen. Hit obstruction at 65 1

• Removed 4" caSing and 
screen and drilled out obstruction. Reinstalled 411 screen 
and casing, sandpack and bentonite seal.' 

6/12/87 Partially grouted annulus with 16 sacks of cement 
(hydraulic pump shaft broke). 

6/18/87 Finished grouting annular space with 8 sacks of cement. 

This well was logged by Engineering~ DeSign and Geosciences Group, 
Inc. (EDGe), hydrogeologist Michael L. Ebers. All well construction 
materials and supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items is shown on 
the included Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface caSing, stainless steel 
screen, stainless steel casing. centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 

PAr;c~ OF~ 
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ElDlGeEngineering. Design & Geosciences Group, Inc. 
725 Pelllss1ppl Parkway 
P.O. Box 23010 Kno%Ville. Tn 37933-1010 (615)966-9788 

MONITORING WELL PROGRAM 
H£l.L. OA TA NARRA TlVE' 

H£l.L. No. 814 

outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 
2-4.). A checklist'of the cleaned materials is included with this 
data package. 

2.2 Geology 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is.36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east. 

2.3 Sample Collection 

One soil sample was collected during drilling, placed in an I-CHEM 
specialty cleaned glass container, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 45005, ORNL. A chain 
of custody form for this sample is included with this data package. 
Soil sample 0814501 was collected in the split spoon interval from 
2.3 to 2.5 feet on 6/5/87. A drill water sample was collected from 
the water pump on the drill rig on 6/11/87. Analytical results for 
the two samples described above can be obtained from the Remedial 
Action Program data base at ORNL. 

PAGE' -L OF --2fi 
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ElniGeEngineering. Design 8< Geosciences Group, Inc. 
725 Pell1ss1ppi Parkway 
P.O. Box 23010 Knoxri1le. Tn 37933-1010 (615)966-9788 

MONITORING WELL PROGRAM 
HfiL DA TA NARRA 7111E 

WEl.L No. 814 

A bulk density soil sample was collected from the split spoon sample 
interval from 0.8 to 1.2 feet. The sample was measured t weighed and 
a bulk density of 1.9 grams/cm3 was calculated. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type B well. A fourteen-inch diameter boring was augered 
from ground surface to bedrock (4.5 feet). A ten-inch diameter 
string of decontaminated steel surface casing was installed and 
tremie grouted in place. The surface casing minimizes potential 
cross contamination between the regolith and bedrock water bearing 
zones. The air rotary method was then used to drill an eight-inch 
diameter boring to a total depth of 79.0 feet. A four-inch diameter 
stainless steel silt trap was installed from 78.7 to 79.0 feet. 
Above the silt trap, a four-inch diameter stainless steel screen was 
installed from 48.7 feet to 78.7 feet. A four-inch diameter 
stainless steel casing was installed from the top of the screen at 
48.7 feet and extending 1.3 feet above ground surface. A sandpack 
was then poured into the annular space from 46.0 to 79.0 feet, with a 
3 foot bentonite seal poured into the annular space above the 
sandpack from 43.0 to 46.0 feet. The annular space from the top of 
the bentonite seal to the surface was tremie grouted with a 
cement/bentonite slurry. A detailed schematic of the well is 
included on the well installation/completion form. 

2.4.2 Well Development 

Well number 814 was developed to remove drill cuttings, silt, and 

4 20 
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E~IGeEngi:neer1ng, Design Be Geosciences Group, Inc. 
725 Pellisaippt Parkway 
P.O. Bo% 23010 Knorville. Tn 37933-1010 (615)966-9788 

MONITORING JtE'LL PROGRAM 
) 

WEl.L. OA TA NARRA T1VE 
WEl.L. No. 814 

other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 298 gallons of water had been evacuated and 
the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 
5 JTU's. A development form showing the exact method of development 
and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/10/88 at a depth of 
75.0 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 814 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously removing a known quantity of 
water from the monitoring well and measuring the response of the 
water level over time. The changing wat~r levels were measured using 
a Druck Model DPI-600 pressure transducer. The hydraulic 
conductivity (shown as permeability on the hydraulic conductivity 
calculations printout attached) value of 3.53 x 10-3 cm/second was 
calculated using the Bouwer and Rice method. A computer printout of 
the hydraulic conductivity calculations is included in this data 
package. 
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E~IGeEngineering, Design & Geosciences Group, 
725 Pelllssippi Parkn.y -
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

Inc. I WELL No.~ 

.. 
PRE-DRILLING CHECKLIST FOR 

MONITORING WELLS 

PRE-DRILLING TASKS 

1. D'a4 VA 110N PERMIT OBTAINED. 

2. 

3a. 

Jb. 

4. 

5. 

8. 

ALL EQUIPMENT HAS BEEN ct.EANED BEFORE DRIWNG. 

SCREEN AND a4S1NGS HA l.£ BEEN WASHED. STE:AMED. 
RINSED HlTH DE-IONIZED OR DISTIlLED WA n7?, RINSED 
HlTH ISOPROP'tI.. ALCOHOl.. #tRAPPED HlTH PROTE'C11l.£ 
COl.£RING AND STORED OFF THE GROUND. 

PRE-PACKAGED SCREENS. CASINGS AND CENTRAliZERS 
WERE USED. 

WORK AREA FOR SAUPLE E'XAJIINA 110N COVERED HlTH 
CLEAN POL 'fFTH'tLENE. 

CLEAN KNIVES. GLOVES. SAMPLE JARS AND LABELS 
ON-HAND. 

. POL 'fFTH'tLENE COVER IN PUCE OVER HOt£. 

COMPLIANCE 
1MIE' INI77ALS 
6/5/87 /.Ic£ 
6/5/87 

N/A 

6/11/87 

6/5/87 

6/5/87 

6/5/87 

IJJ:£ 

/!J!::!!. 

~ 

UIt!!.. 

i!i:!£ 

ADm110NAL NO~/ae~~11aN.S· ________________________________________ _ 

(\ 

OBSERVER SIGNA TlJRE,/bA 6/11/87 
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EIn GeEni1neerlng. Design Be Geosciences Group, Inc. 
WE'LL No. 814 

e 725 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (815)988-9788 

DECONTAMINA170N CHECKLIST 
DRILLING EOUIPMENT 

ISOPROP'tl. . DEIONIZED 

EQUIPMENT SCRAPE STE'AAI STEAM ALCOHOl. WATER 
CLEAN RINSE' RINSE' RINSE' 

RIG X X X . N/A N/A 

AUGERS X X X X . X 

BITS X X X X X 

RODS X X X X X . 

SAAlPLERS X X X X X 

e PIPES X X X X X 

WORK root.S X X X X X 

AU(I£R PINS X X X X X 

e OBSERVER SIGNA TlJRE,/DA 
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EDGeEngmeering, Design & Geosciences Group, Inc. 
WELL No. 814 

e 725 Pe1ll.ssippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

ORNL MONITORING WELL LOG PAGE -1- OF-2-

LOCA770N: Main Plant Near Bldg. 3013 DA TE.:: START: 6/5/87 

DRILLER: A. L. ClarK. III. Ste~e C]ar~ fiNISH: fill1l8Z 
Michael L. Ebers LOGG£[) BY: 

HELPER: Joe Clarka Steve Kirk 
GusPech, Dri1tech HEAL TH PHYSICST.: Sbetrje Cbad~jck 

DRILl.: 

TYPE DRIWNG: S~lit SEoon, Auger & Air Rotary LUBRICANT TYPE: Mo llkote 1000 

No. SAMPLES TAKEN: one TYPE: soil 

CONTAINMENT TYPE:: Auger pac. plastjc acd coctajcmect box 

THICKNESS OF SOIL (REFVSAL DEPTH): 4.5' DRIWNG FlUID SAMPLES: 

DEPTH DRILLED IN ROCK: 75.5 1 
TYPE: Drill WatefDAlE· 6L11L87 

TOTAL DEPTH OF WEll.: 80.0' 

~EPTH SAMPLE PERCENT 
'FEET) (NUMBER Jr RECOVERY SOIL/1!J£[)ROCK DESCRIP770N 

FROM TO INTE'RVAL) I(SPUT SPOONS) 

0.0 0.3 100% Topsoil, roots and grass, dark brown 
0.3 2.8 0814S01 100% Clay. liQht brown. medium stiff, slightly 

@2.3-2.5' damp with 30% chert fragments from 1/16" to e 
111. subangular 

Bulk Density @ 0.8' to 1.2' = 1.9 grams/cm 3 

2.8 2.9 100% Limestone. light olive gray. fine grained, 
1 oca lly weathered 

2.9 Split spoon refusal 
2.9 4.5 Clay, light brown, medium stiff, slightly 

damp with chert fragments 
4.5 Auger refusal 

4.5 19.5 Limestone. sha ly,_ fai rly soft* 
19.5 21.0 Limestone. fairly hard 
21.0 21.5 Limestone. shaly, soft 
21.5 31.0 Limestone. fa; rly hard 
31.0 32.0 Limestone. shalv. soft 
32.0 42.0 Limestone, ha rd 
42.0 42.8 Limes tone, sha ly t hard 

e 42.8 53.0 Limestone, medium hard 

--. 

"-, -. 
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• ED GeEngmeermg, Design & Geosciences Group, Inc. 
WELL No . 814 

725 Pelllssippi Parkway 
(615)966-9788 P.O. Box 23010 Knoxville. Tn 37933-1010 

ORNL MONI TORINO WELL L 00 II PAG£ _2_ OF.._2_ 

~;:.f!y SAMPLE PERC£Nr 
(NUMBER .k R£COteiY SOIL/B£DROCK D£SCRIP710N 

FROM ro INTERVAL) • (SPUr SPOONS) 
.:-

53.0 53.2 Soft 
53.2 60.0 Limestone. medium hard 
60.0 72.0 Limestone. hard 
72.0 72.5 Soft 
72.5 79.0 Limestone. hard 

79.0 TOTAL DEPTH 

* No detailed litholoaic descr;Dt;on available 
for the interval from 4.5 1 to 79.0' due to 
the use of a containment box. 

e 

e .-. 

-.-

"-".' 
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E~IGeEngineering. Design & GeOS~lences Group, Inc. I WE1.L No. 814 
725 Pelllsstppi Parkway 
P.O. Box 23010 Knonille, Tn. 37933-1010 (615)966-9788 

WELL INSTALLA 7l0N/COMPLE710N FORM . . 
LOCA "ON Ma in Pl ant 
ORNL GRID COOROINA lES 

O.R.N.L. MONITORING WELL PROGRAM N 22.831. 84 
L 30.999 .tL: 

LOG(;£() PROOFED. 
BY: Michael L. Ebers BY: Michael L. Ebers £lEv. GROUNO 877 e 00 

£lEv. TOP STAlNl.£SS 
STm CASlNG~ 32 

ORILUNG c.auPANY: A. L. Clark Drilling Services 

ORII.l..E:R..· Steve Cl ark HELPEl?: Steve Ki rk 

ORILUNG METHOO:!XI 14 INCH AUt;£R 4 • 5 LF. 
(j INCH AUt;£R LF. 
IX! 8 INCH ROTARY- 74 5 LF. 
(j INCH ROTARY LF. 

MA TERIALS USED 
ESr. IJSE1) 

H1 A. POUNDS OF 8£NTr.JNlTE' PE1J.E'1S (SURFACE CASINC SEAL) 

4 • 5 n: OF ..1.L.w. SllRFACE CASlNt: 

..l......J.2..Jl S4CKS' OF CE:/.iENT (SllRFACE CASlNt:) 

..A...!l POUNDS OF pOWDER£D 8£NroNITE' (StJRFACE CASlNt:) 

~ t:AU.ONS OF WA TER ($tIRFACE CASlNt:) 

. 5.O....D. n: OF ~ DIA. STA.fNI..I:SS S1EEL CASlNt: 

: 3 0 n: OF ~ DIA. STAINI.£SS S1EEL SCR6EN 

.~ 12 . 5 S4CKS' OF SAND 

~ 2.Q... POt/NDS OF B£NirJNITE PE1J.E'1S 

~..z.L S4CKS' OF CE:/.iENT (ItfU. t:A.SINt:) 

~ POUNDS OF pOWD£R£D 8£NT'ONITE' (»El.I. CASlNt:) 

1..6.8.- t:AU.ONS OF WATER (ItfU. CASlNt;) 

2. 2 n: OF 1.Q..;,v, STm. PROTE'C711£ CASlNt: 

1i£AS0N F'QR DlFF'ERENCES 8ClJtEEN Ci11MA TED ~ 
AND USED H:lt.UM£5' 
Cavitjes. Spillage. Irregular Auger Boring 

SlJRFACE CASlNt: 1RSIJE fJROVTED l'D' IXJ NO (j Di ameter 
STAINl.ESS STm. CASlNt: "'" 
1REJIIE' CRDUTED l'D' 14 NO (j 

I£U COlIER tISElJ IX! Loat1Nt: STm. CtJIIER 
(j FLUSH ItIOlINTED JtEU COlIER 
(jOTHER 

SIl. r TRAP lis£/) )'!3' !XI NO (j 

MONITORING WfZ.L PUMP BASE SET A T 75. 0 FEET. 

CENTRAUZERS AT 3 FEET. 
20 FEET. 

40 EEET. 
60 Feet. 

NOTE: 79 Feet. 
AU. DEPTHS ARE MEASURED 
FROM GRot/NO SURFACE 
UNLESS OTHERItlSE NOTED: 

TYPE B WELL Sf)1TOII OF BORE 
HOLE1..!LD FEET 

ORILUNG OA TES: 
STAR TEO' 6t5787 

. F1NISHED~ 67 1 87 
_Loat1Nt: CAP 

r... _.J.J.l-IIY. DIA. SURF'ACE/ 
PROTE'C711£ CASlNt: 2-..2..3.J:Eu 
A801£ GROfJND stJRF"ACE 1'0 
.ll......5..Rrr mow GROtIND 
SURFACE 

,/1 • ...lL..tN: DIA. 80RE HOlE 
Q.JL. 1'0 -4....5.. FEET 

~ :ef::';;;; "'" .!..Q... '" 
_ 8£DR0Q( l.EW1. A-..5.. 

n.. ~DIA.80REHO£E 

• ,Jr'}¥-O .s:su. 0 0 "t~. ~ 1'0 
~_FEET 

~ III CEN'TRAUZER 

1'O~~ 

r.'~ f9D{A:t/' 0 1'0 

~ DIA. s~ STm. 
r.'a~"''''------f£!l: ~'t!J...L TO 

~ -A....Jrt DIA. STAINl.ESS STm. 
e,' tJW'~ 78.71'0 

_'_FEET 

PA(;C ..!.Q.. OF 12-
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ElnlGeEngineering, Design ole Geosciences Group, 
725 PeWssippi Parlnray 

HELL No. 814 

Inc. IDA TE: 6/11/87 

P.o. Bo%. 23010 Knorville, Tn 37933-1010 (615)966-9788 

MONITORiNG WELL MA TERIALS 
CERTIACA TlON 

ITEM/MA TERIAL DATE: USED 

SAND 

BENTONITE: 

STAINLESS STEEL SCREEN (PREPACKAGED 

STAINLESS STEEL CASINC - (PREPACKAGED 

STAINLESS STEEL CENTRALIZERS (PREPACKAGED - '--JI n Nn 6/11/87 

STAINLESS STEEl. CAPS (!REPACKACED EJ NoL.I 6[11[87 
MONITOR/NC ItEZ.L PUMP (PREPACKAGED 

GROUT 

ItEZ.L CO~S 6/87 
SURFACE CASING 6/8/87 

COMMENTS: 

BA TCHNllM8EB 

04 

04 

I' 01 

01 

OBSER>ER .57QVA1l/N41)A~~~ 6/11/87 
Michael L bers 
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EIDIGeEngineering, Design & Geosciences Group, Inc. 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

HELL No. 814 

POST-WELL COMPLETION 
CHECKLIST 

COMPLIANCE 
POST- HELL COMPLE"OON TASKS JM.IE INITIALS 

1. 

2. 

.]. 

4. 

MUD SCRAPED mOM AUGERS. SAMPlERS. AND ALL 
OTHER EQUIPMENT. 

Al.1. MUD mOM RIG AND EQUIPMENT SCRAPINGS AND 
CUroNGS DISPOSED OF IN ACCORDANCE WITH THE 
SPEC/RCA TTON" PROVIDED. 

HElL DEVELOPED IN ACCORDANCE WITH THE SPEC/RCA TTON" 
PROVIDED AND DETAILS OF THE DEIIFLOPMENT ACTTVlTY 
RECORDED. 

DRIWNG SITE PROPERL Y CLEANED UP AF7£R 
COMPLETTON OF' ItEl..L INSTAI.LA TTON. 

611] /87 ~ 

6/11/87 ~ 

3110/88 ~ 
6/11/87 i!dYf.. 

" RE'L£ASE SPEC/RC TECHNICAL DIRECTTONS FOR REGULA TORY COMPliANCE MONITORING K£7.LS 
PHASE I, OAK RIDGE NA TTONAl. LADORA TORY, OAK RID(;£, w.a K-4147. APRIL 1987. 

OBSERVER SlaNATlJRE/DATE U, d\..,A.j) m"'4t- 3/10/88 
QJohn M. McLoughlin 

r_l.L*~ 6111/87 
Mi chae lL:Ebers 
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EIn~Engineer!ng. Design 8( Geosciences Group, Inc. 
WE'LL No. 814 

725 Pellissippi Parkway 
P.O. Box 23010 Knorrille. Th 37933-1010 (615)966-9788 

e MONITORING WELL 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

II£THOO OF 
Geoguard Pume and Air ComEressor (lFllElQeMf2l.71 

Dfl£LOPJlENT 
Bs.,GAN 12~ lr; 3L8L88 1111E: 

DFIIElOPMENT 
ENo/NG DATE: 3L9L88 

Dfl£LOPMENT 
OBSERl£D BY: John M. McLoughlin2 EDGe 

ONE WElL. VOLUME: 
39.0 (GALLQN$J 

TOTAL WA TER REJlOVED (REFER TO ItEZL D£llELOPMENT 
DURING D£llELOPMENT (GAllONS): 29B Q PROGRESS SHEET FOR D£TAILS2 

TURBIDITY A T END 5 JACKSON m CI.EAR 
OF DFIIElOPIIENT: TURBIDITY UNITS a SUGH71 Y a.OUDY 

a MOO. TURBID 
a MUDDY 

TURBIDITY DETERMINED AND 
WElL. APPROVED BY: Steve L. Laman, MMES 

e ODOR 
OF WATER; Hane 
WATER a GROIJND SURFACE a TANK TRUCK 
DISCHARGED a STORM SEWERS a STORAGE' TANKS 
TO: Ill'I DRUMS a OTHER 

INll1AL PRE-D£llELOPMENT 
WA TER DEPTH: 54.~ Eeet frgID ~urface 
OA TE OEDICA TED IIONITORING WEZL. PUIIP INSTAI..I..£D 3,10/88 AT 75.0 
FEET BELOW GROUND SURFACE 

TYPE OF PUMP INSTAI..I..£D Geoguard PUIIP MODEl. 5614 
BA TCH SERIAL NO. 

DEVELOPMENT OBS£RVA TlONS 

OBSERVER SlGNATURE/fJATE d....L al .st Q trJ (.4-'-= 3/10/88 
~~ M. McLoughlin . 

e 
PAGE' ...l.l OF --2Jl 
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EInIGeEngineertng. Design & GeOS~iences Group, Inc. 

HEll. Na 814 
Main 

LOCA710N: pJ ant 

DATE: 3IB'L88 725 Pellfssippi Parkway 
P.O. Box 23010 Knorville. Tn 37933-1010 (815)988-9788 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE H£Z.l. VOLUME- 39 GAlLONS 

DATE GAlLONS DESeRIP710N MEASURED roTAL GAl1.ONS roTAL ItELL 
COUMENTS 

PUMPED OF TURBIDITY TURBIDITY (J1U~) PUMPEO VOLUMES PUMPEO 

3/8/8 8 112 4 51 Cloudv 
3/9/8 8 185.6 Clear 5 JTU's 298.0 7.64 

e 

RESUL TS A T END Clear 5 JTU's 298.0 7.64 
OF DEYElOPMENT 

COMMENTS AveraQe pH = 7.2 

" 
, , _.. -~". -- ..... 

tit 
'.~--~ 
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EI-fe I WELL No. 814 ID Engineering, Design & Geosciences Group, Inc. 
725 Pellissippi Parkway 
P.O. Box 23010 Kno%Ville. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ART!CLE IN VDL.3, NO.1 OF WRR ENTITLED 
"RESF'ONSE OF A FINITE DIAMETER l'JELL TO AN INSTANTAr·.!EOLlS 
CHARGE OF l'JATER II ) 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"A SLUG TEST FOF: DETERl'lINING HYDRP,ULIC CONDUCTI\/FY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING l'JELLS") 

J.!.JELl NO.: 0814 DATE OF TEST: 4/14/88 

PROJECT NO.: 22000620 CLI ENT: MMES 

SITE LOCATION: MA!N PLANT 

EDGE, INC. FIELD INVESTIGATOR: MICHAEL L. EBERS 

INF'ijT DATA ARE: 

INNER CASING DIAMETER = 4.25 INCHES 
INNER SCREEN DR OPEN-HOLE DIAMETER = 4.25 INCHES 
DIAMETER OF DRILLED HOLE = 8.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 30.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 18.30 FEET 
THICKNESS OF SATURATED AQU!FER ZONE = 30.00 FEET 
DEPTH TO STAT!C WATER LEVEL BELOW REF. POINT = 8.22 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING.-HEAD INDEX = 0 ("1 ii IF FALLING, 1I OII IF F.~ISING) 

NUMBER OF DEPTH-TIME DATA POINTS = 15 

PAGE ...li. OF' ....1Q.. 
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E'-feEn . . D' 9. G' G In I WELL No. 814 ID gmeenng, eSlgD. ex; eOSClences roup. C. 
725 PeJ.li.ss1ppi Parkway . 
P.O. Box 23010 Knoxv.ille. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOGCH) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

TIME 
(SEC 

10. (JO 
20.00 
30.00 
40.00 
50.00 
60.00 
75. (H) 

90.00 
105.(1) 
120.00 
150.00 
180.00 
240.00 
300.00 
360.00 

.3491 

.4143 
,,4835 
.6245 
.6812 
.7387 
.7888 
.8835 
.9168 

DEPTH TO itJATER 
(FEET) 

7.340 
7.750 
7.900 
7.980 
8.(41) 
8.060 
8.110 
8.150 
8.150 
8.170 
8.190 
8.200 
8.200 
8.210 
8.210 

HEAD 
(FEET) 

.880 

.470 

.320 

.240 

.180 

.160 

.110 

.070 

.070 
,050 
.030 
.020 
.020 
.010 
.010 

PAGE .li.. OF .2.Q... 
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EI-feEn . . D' o. Ge' G In I WELL No. 814 ID gmeenng. eSlgn cxo OSClences roup, C. 

725 Pellissippi Parkway 
P.O. Box 23010 Knorville, Tn 37933-1010 (815)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

*********.'*'****'***'***II***"*"*********~***'I'********.*.1: 

METHOD OF BOUWER AND.RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = !.16E-04 FT/SEC = 3. eM/SEC 

TRANSMISSIVITY = 3.48E-03 FT"2!SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

e PERMEABILITY = 8.50E-05 FT/SEC = 2.59E-03 eM/SEC 

TRANSMISSIVITY = 2.55E-03 FT*.2/SEC 

e. 
PAGE .1L OF" ..z.!L 



ItELL No. 814 
Enpeering, Design &: Geosciences Group, Inc. I I 
725 Pe1l1n1ppl Parkway 
P.O. Box 23010 KnoJ:'91lle. T:a. 3'7933-1010 (815)988-9788 e 

HYDRAULIC CONOUCnVlTY CALCUlA nONS 

t-
W 
W 
LL. 

~ 
...J 
W 
> 
W 
...J 

e a: 
w 
t-
< 
== z -w 
~ 
z 
< 
::l: 
0 

o 2 3 4 6 7 8 9 10 II 

e TIME IN MINUTES 
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CHAIN OF CUSTODY RECORD SAMPLE 

• MCI/CONSULTING ENGINEERS, INC. 
FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS ..u. NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE. U8l4 SOl (615)966-9788 OAK RIDGE NATIONAL LABORATORY 

WELL NO.: 
DBI4 

LOCATION: 1A ;,J MAN' TYPE: ~O/'-, 
SAMPLEt [}f st (3 . I 

LcJ 2.5-2,5 DATE: ! / TIME: 
6 5 ~1 Il.''3o r.1f.1. 

I SIGNATURE J 

RELINQUISHED Y: DATE: TIME: WITH: 
RECIEVED BY: 

DATE: TIME: WITH: 
~ ( SIGNATURE) ( SIGNATURE) 

)' L 
.. ) ~J ru.9 b/Zz./~7 'J:'?Io/U-I /UtI ~,~~ , ("'1.-k1 Cj ,,}b 

\ u 

REMARKS: 

-



c 

"0 
Pl 
to 
tI) 

,~ 
o 
-iI 

I~ 

e e • 
CHAIN OF CUSTODY RECORD SAMPLE 

• MCI/CONSULTING ENGINEERS,INC. 
FOR 

NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS ..u.. NASHVILLE KNOXViLLE HUNTSVILL~ LOUISVILLE· 08./4 NOL 
(615)966-9788· . OAK RIDGE NATIONAL LABORATORY 

WELL NO.: 
0814-

LOCATION: . //,1.,. i", A Ii IV r 
TYPE: 

;PRJL~ tVA nE ~ r\ , 
SA'tL~ ~~¢LAj Qj ~- C~gol DATE: 0 TIME: 

. b lI/il7 '7' ~ -
151aNAJ'URE' 

I • • c, Jf.J(..f . 

RELINQUISHED Jy: 
DATE: TIME: WITH: 

RECIEVED BY : DATE: TIME: WITH: 
(\ ( SIGNATURE J ( SIGNATURE J 

.~--\ ; . L ~~L\rl*·. ~/ZZb1 ~?OA""i HtL I~k fo(ll.ri1 '1 .. ~04t ... 
\'~ v 

REMARKS: 

.. 

" 
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E~IGeEngineering, Design Be Geosciences Group, Inc. 
'725 Pell1ssippl Parkway 
P.O. Box 23010 Kno:z:ville, Tn 37933-1010 (615}966-9768 

1.0 General Information 

1.1 Well Location 

MONITORING WE'Ll.. PROGRAM 
H£l.L OA TA NARRA 1711E' 

H£l.L No.~ 

Monitoring well number 815 is located in the Main Plant area. It is 
80 feet west of Building 3103. The location is shown on ORNL drawing 
number C3E 20004 A078. Survey coordinates for this well are 
N 23,143.96 t E 31,746.29 (X-10 grid) or latitude 35° 55 1 48.6" and 
longitude 84° 19 1 01.5". Coordinate data were provided by Martin 
Marietta Energy Systems. The method used for conversion from X-I0 
grid to Tennessee State Plane Coordinates came from the publication 
"Tennessee Valley Authority Data Services Branch and Mapping Services 
Branch, Oak Ridge, Tennessee, DOE Plant Control, November 6, 1985, . 
Field Book: ESS-3115, pp. 1-20." The latitude and longitude were 
calculated by Adams Craft Herz Walker Engineering, Inc. using methods 
from the U.S. Coast and Geodetic Survey Publication 62-4, "State 
Plane Coordinates by Automatic Data Processing." 

1.2 Drilling Information 

Well number 815 was drilled by A.l. Clark Drilling Services, Inc. A 
Gus Pech rig was used to drill this boring for monitor well 
installation under the operation of A. l. Clark, III with the 
assistance of Richard Pickel. Drilling commenced on 5/19/87 and was 
finished on 5/20/87. Paragraph 2.4.1 includes a detailed discussion 
of the well installation and a well schematic is included on the well 
installation/completion form. A synopsis of the drilling activity 
follows: 
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EIoIGeEngineerin& Design ~ Geosciences Group, Inc. 
725 Pe1liss1ppl Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

MONITORING HE'LL PROGRAM 

WELL OA TA N1fft l111E: 
WELL No. __ 

5/19/87 The drill rig and equipment were mobilized to the staked 
& locati~n and set up on plastic sheeting. Continuous split 

5/20/87 spoon samples were taken from the ground surface to a depth 
of 10.0 feet. The split spoon boring was then reamed to a 
diameter of 6.5 inches using solid stem augers. The boring 
was then advanced to a total depth of 26.0 feet. This well 
was originally planned to be 15 feet in depth,but due to a 
lack of water, it was increased to 26.0 feet. The cuttings 
produced during drilling were removed by bailing. Two inch 
stainless steel casing, screen, sandpack and bentonite were 
installed. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologist John W. Anderson. All well construction 
materials and supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items is shown on 
the included Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specificati~ni (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package. 

2 19 
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ElolGeEngineeriDg. Design & Geosciences Group, Inc. 
725 PeJJ.1.sstppi Park1ray 
P.O. Box 23010 Knonille. Tn 37933-1010 (615)966-9788 

2.2 Geology 

MONITORING H£ZL PROGRAM 
WEll. OA TA N~ TlVE: 

WEll. No.---,, __ 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by 1imestone~ siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast t and the average direction of strike 
is north 58 degrees east. 

2.3 Sample Collection 

Two soil samples were collected during drilling, placed in I-CHEM 
specialty cleaned glass containers, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 45005, ORNL. Chain 
of custody forms for these samples are included with this data 
package. Soil sample 0815501 was collected in the split spoon 
interval from 1.0 feet to 1.3 feet on 5/19/87 and soil sample 
0815S02 was collected in the split spoon interval from 6.2 feet to 
6.4 feet on 5/19/87. 

A bulk density soil sample was collected from the split spoon sample 
interval from 1.3 feet to 1.7 feet. The sample was measured, weighed 
and a bulk density of 2.0 grams/cm3 was· calculated. 

PA(;£' ...L OF ..11. 



e 

e 

e 

ElnlGeEngineering. Design ,. Geosciences Group, Inc. 
725 Pelllssippi Parkway 
P.O. Box 23010 Kno%:"9il.le. Tn 37933-1010 (615)966-9788 

2.4 Installation and Development 

2.4.1 Installation 

MONITORING JtE'LL PROGRAM 
WElL OA TA NARRA l1'1E' 

WElL N().~ 

This was a type A well. A two-inch diameter stainless steel silt 
trap was installed from 25.7 to 26.0 feet. Above the silt trap a 
two-inch diameter stainless steel screen was installed from 15.7 to 
25.7 feet. A two-inch diameter stainless steel casing was installed 
above the screen from 15~7 feet to 2.2 feet above ground surface. A 
sandpacK was then poured into the annular space from 14.0 to 26.0 
feet, with a 2.0 foot bentonite pellet seal poured into the annular 
space above the sandpacK from 12.0 to 14.0 feet. The annular space 
from the top of the bentonite seal to the surface was tremie grouted 
with a cement/bentonite slurry. A detailed schematic of the well is 
included on the well installation/completion form. 

2.4.2 Well Development 

Well number 815 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 428.9 gallons of water had been evacuated 
and the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 
5 JTU's. A development form showing the exact method of development 
and other pertinent data is appended. 

PAGE' ~ OF" J:!. 
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E~IGeEngineering, Design " Geosciences Group_ 
'725 PeWssippi Parkway . 
P.o. Box 23010 Knorrille, Tn 37933-1010 (815)988-9788 

Inc. 

MONITORING WELL PROGRAM 

WEl.L OA TA NgrgA llllE: 
WEl.L No. __ _ 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/21/88 at a depth of 
23.0 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 815 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model DPI-600 pressure transducer. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 
attached) value of 8.19 x 10-5 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 

PAGE' --5- OF ---19. 



e 

e 

e 

EInIGeEng1neering. Design 8< Geosciences Group. Inc.IIELL No. 815 
725 Pellissippi Parkway . 
P.O. Box 23010 Kno:rrillB.--.l'n3'l933-1010 (615)966-9788 

PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS 

PRE-DRILLING TASKS 

1. D'CA VA TTON PERMIT OBTAINED. 
5/19/87 

2- ALL. EQUIPMENT HAS BEEN CJ..£ANED BEFORE DRIlliNG. 

Ja. SCREEN AND CASINGS HA!If' BEEN WASHED. STEAMED. 
N/A 

RINSED WITH DE-IONIZED OR DISTTl1.ED WA TER. RINSED 
WITH ISOPROPl1. ALCOHOL.. WRAPPED WITH PROlE'CTT!If' 
COIlERING AND STORED OFF THE (;ROUND. 

Jb. PRE-PAQ(AGED SCREENS, CASINGS AND CENTRALIZERS 
5/19/87 

lfERE USED. ' 

"'. WORK AREA FOR SAMPLE EXAMIHATTON COllERED WITH 
5/19/87 

CLEAN POl. 'lE7HYLENE. 

5. CLEAN KNI'vES" Q.O'vES"SAMPLE JARS AND LABELS 
5/19/87 

ON-HAND. 

8. POL YE7HYLENE COlIER IN PLACE OJei" HOLE. 
5/19/87 

ADDITTONAL NOTES/OBSERVA TTONS: 

~ '0 

OBSERIIER SIGNA TlJRE,/t)AlE' I~( 5/19/87 

PAGE -L.. OF ..ll.. 
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EInIGeEDgineering. Design & Geosciences Group. Inc. 

WELL No.~ 

725 Pellisslppl Parkway . 
P.O. Box 23010 Kno:nille, Tn 37933-1010 (615)966-9788 

DECONTAMINA TlON CHECKLIST 
DRILL/lVG EQUIPMENT . 

. 

ISOPROP'Yl. .. DEJONIZED 

EQUIPMENT SCRAPE STE:AM STE:AM ALCOHOL WATER 
CLEAN RINSE RINSE RINSE" 

-. RIG X X X N/A N.;:.t 

AUGERS X X X X X 

SITS X X X X X 

RODS X X X X X 

SAMPLERS X X X X X 

• PIPES X X X X X 

HtlRK TOOLS X X X X X 

AUGER PINS X X X X X 

I 

I 

I 

• 
-. \ 

. \ f"'\/-- ~ 1 
OBSERfER SIGNA TtlRE;/OA IE M "w I.( ~ 5/18/87 

..... . 
Jon W. Anderson 
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EIn~Engineerlng, Design & Geosciences Group, Inc. 

WELL No. 815 

725 Pell1ssippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

ORNL MONITORING WELL LOG PAGE.....1- OF--l-

lOCATION: Main Plant DATE: START: 5/19/87 

DRI/.UR: 8. I • C] a x:k. I II fiNISH: 5l20l8Z . . . 
lOGGED BY: John W. Anderson 

HELPER: Ris;hard Pjck~l 
Gus Pech HEAL TH PHYSICST: Eall] E]d~idge 

DRILL: 

TYPE DRIWNG: 5elit seoons, Augers lUBRICANT TYPE.: Mollkote 1000 

No. SAMPLES TAKEN: two TYPE.: soil 

CONTAINMENT TYPE: 8uger,pac and plastic 

THICKNESS OF SOIL (RUlISAl DEPTH): lQ QI DRIWNG FlUID SAMPLE'S: 

DEPTH DRILL£D IN ROCK: 16.0' TYPE: HL8· DATE: 

TOTAL DEPTH OF JtElJ.... 26.0' 

DEPTH SAMPU PERCENT 
(FFET) (NUMBER .k RECO~Y SOIL/8EDROCK DESCRIPTION 

FROM TO INTERVAL) irSPUT SPOONS) 

O.C 0.3 100% Topsoil, dark brown, with organic material 

e O.J 2.0 0815501 100% Clay, silty, reddish-brown with limestone 
@1.0-1.3' fragments, damp 

Bulk Density = 2.0 grams/cm3 

2.C 4.0 30% Clay. silty. reddish-brown with limestone 
fragments. damo 

4.0 6.0 100% Clay ·areenish arav silty. with minor fine 
limestone fragments. moist 

6.G 8.0 0815S02 20% Clay. areenish arav. silty with minor fine 
@6.2-6.4' limestone fraaments. moist 

8.0 9.4 100% Clay. areenish gray.L silty with limestone 
fragments. wet 

9.4 10.0 Clay. shalv. brownish-red with limestone 
, fragments, wet 

10.0 Solit sooon refusal 
10.0 15.1 Siltstone. reddish-brown, hard, damp 
15.1 16.0 Shale. reddish-brown, crumbly, damp 
16.0 26.0 Siltstone, reddish-brown, crumbly, wet 

e 26.0 TOTAL DEPTH 

PAGE L OF : . .l9... 
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~LL No. 815 E~IGeEngineerlng, Design 8< Geosciences Group, Inc. 
725 Pellisstppi Parkway . 
P.O. Box 23010 Knoxv.ille. Tn 37933-1010 (615)966-9788 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L. MONITORING ~LL PROGRAM 

LOGGED PROOFED 
8Y: John W. Anderson 8Y: Michael L. Ebers 

DRIWNG COAIPANY: A. L. Clark Drilling Services, Inc. 

DRILLER: A. L. Clark, III HElPER: Richard Pickel 

. E(J(lIPAIENT m 6 INCH AUGER 26.0 LF. 

D INCH AUGER LF. 

AlA TERIALS (IS£[) 

EST. I.ISED 
VOL Ift)L 

..lO....O FEET OF 2 IN. s.s. SCREEN 

17 . 9 FEET OF 2 1N..s:.s: CASING 

.1...Q -1....,0 SACKS OF SAND 

33.0 33.0 PO(lNDS OF 8ENTONITE" PELl.ETS 

..5..J) -.5....0 SACKS OF CEAlENT 

.lll....0 PO(lNDS OF POMJERED 8ENTONITE" 

-l.O.....O GAllONS OF WA TER (CEAlEN1lNG) 

REASON FOR DIFFERENCES 8ETWFEN ESTlAlA TEIJ 
Ift)L(lMES AND (lSED Ift)L(lMES 

IIfZL COIofji' IAiED 

SILT TRAP USED 

QCJ L()CI(JN(J STEEL COIofji' 
D RUSH 1ICI.IN1ED IIfZL COIofji' 
DQTHER 

I'D"tQ NOD 

LOCA "ON Ma in Pl ant 
:!NL '1~ Ctf3R~~A TE"S 

E" 3l:h6:29. _ 
£l.EV. GROUNO 823 . 99 
£l.EV. TOP STAINlESS 20 srm CASING. 82b. 
DRilliNG DA TES: 
STARn:.D.· 5~19~87 
FINISHED; 5 20 87 

LOCKING S7EE1. COIofji' 

~DIAJIE7ER 
.vEa PROTCC71'£ CAS1N(J 
~ A80'£ GRtXIND 
7r) -'.JLn. 8£1.0W 

~ GRCIIND SURFACE' 

CONCR£7F PAD 

r;..1 GRO€IT £« Jl...Q.. 7r) 

.l.Z..-Q FEET 

/J4 ~C'H DIAJIE7ER 
IICREHot.E 

~ DIAME1ER STAI.Nl.E.SS 
1441 STm CAS1N(J.2..2.l.n: A8Q'£ 

GROtIND SURFACE' 7r) ...l5...1n:: 
BELOW GROUND SVRFACE' 

.. aNTRAl.lZER (T1F.) 

8£N17.'JHITE Pf7J.J..Er..sE;4L 
.. 12.07r)~ 

AlONITORING WE1..l. P(lMP 8ASE SET AT 23.0 FEET. . ~ SAND eAQ(' 
.·.·t=I·.·:; .liJJ 7r) ~ 

CENTRAliZERS AT 4.0 FEET. 

NOTE": 

15.0 FEET. 

25.0 FEET. 

All DEPTHS ARE AlEAStJRED 
FROM GROllND StJRFACE' 

- (lNLES'S OTHERHfSE NOTED: 

TYPE A-WELL-

....1:..-.JNC'H DIAJIE:rER 
t::~. '.1 STAJNI.E.SS S7EEZ. -.lll.Q 
~~ 

':2~J our F:':~EH:"I- --L.tNC'H IJIAJIE7ER STAINLESS 
: • '. '. '. • SJ£EL.$LT lRAPLCAP !rt!BQfDf«E ........... _Z_~ •• _/It1~ 

NOT TO SCALE 
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E~IGeEngineering, Design Be' Geosciences Group, 
725 PeWssippi Parkway 

HELL No.~ 

InC. I DATE: 5{20/87 

P.O. Box 23010 Knorville, Tn 37933-1010 (615)966-9788 

MONITORING WELL MA lERIALS 
CER TlFlCA TlON 

IT£M/J,IA T£RIAL DA TE USED BA11:tLNUMBE'R -
SAND 

':J1"l.U/'d1 n? 

BENTONITE 
5/"t.U/'d1 U"t. 

STAINlESS STEEL SCREEN (PREPACKAGED .• YES) o NO 5/20/87 04 
STAINlESS STEEZ. CASING - (PREPACKAGED ~ ~S) 5/20/87 04 

STAINLESS STEEL CENTRAliZERS (PREPACKAGED ~ ~) 5/20/87 01 
STAINlESS STEEL CAPS (PREPACKAGED .• YES) o NO 5/20127 04 
MONITORING JtEU. PUMP (PREPACKAGED .~ YES) o NO 3/21/88 02 
CROUT "/21/87 (14 

JtEU. COVERS 5/87 01 
SURFACE: CASING 5/87 01 

COMMENTS: 

OBSERVER S/CNA7lIRE/tJA TE ~ _~~ --~ 5/20/87 

PAGe .!!L OF 1.L 
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E~IGeEngineering, Design & Geosciences Group, 
725 Pellisslppl Parkway 

Inc. I HELL No.~ 

P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

POST - WELL COMPLETION 
CHECKLIST 

COMPLIANCE 
POST-WELL COMPLEVON TASKS 

1. MUD SCRAPED FROM AUG£'RS, SAMPLERS, AND ALL 
OTHER EQUIPMENT. 

2. ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 
CUmNGS DISPOSED OF IN ACCORDANCE WITH THE 
SPEc/FlCA nON" PRO'l1DED. 

J. It£l.L D£V&OPED IN ACCORDANCE WITH THE SPEc/FlCA nON" 
PRO'l1DED AND DETAILS OF THE D£V&OPMENT ACn'l1TY 
RECORDED. 

4. DRIWNG SIT£' PROPERL Y ClEANED UP AF7'ER 
COMPLEnON OF H£LL INSTAI.LA noN. 

.J:MJE fAiITlAI.,5 

5l21!87 

5/21/87 

3{2J{88 

5/21/87 

~~ 

~ 
~. 

~,-

.. RELEASE SPEClFlC T£'CHNICAL DIREcnONS FOR REGULA TORY COMPLIANCE MONITORING WElLS 
PHASE I. OAK RIDGE NA nONAL LABORA TORY, OAK RIDG£, W.O. K-4147, APRIL 1987. 

OBSERVER SIGNA roRE/DA T£' ~)jHM'\ U!.u.tw..Jf flI "'=¥<"= ..J I r.. .1./ vv 

5/21/87 
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E~IGeEngineering. Design &c Geosciences Group, Inc. I WELL No. 815 
725 PellJsslppi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

DEVE'LOPMENl DETAILS 

MONITORING WELL 
DEVELOPMENT FORM 

METHOO OF 
DEl£ZOPM~c GeOQuarg Pump with Air Compressor 

DE'JIEl.OPM~T 
BEGAN DATE; 2I24{88 l1M£.: ______ ~----

D€llELOPMENT 
~DINt; DATE': 3121188 

DEl£ZOPM~T 
O8SE'.R1IED BY: John M. McLouqhl in9 EDGe 

ONE H£Z.L. VOLUME: 
(GAlLONS) 10. 3 
TOTAL WA 7CH REJlOVED (REFER TO H£I.i. DEVELOPMENT 
DURINt; DEW!:LOPMENT (t;Al10NS): 428.9 PRO(;RESS SHEET FOR DETAILS) 

. TURBIDITY A T END 5 JACKSON IX! C1.EAR 
OF D€llELOPMENT: TURBIDITY UNITS 0 SU(;H71 Y a.OUD Y o MOD. TURBID 

TURBIDITY D€7CHUINED AND 
H£Z.L. APPROVED BY: R. C. Wi 11 i ams, MMES 

ODOR 
OF WA 1CR... No ne 
WATER 
DISCHARGED 
TO: 

o (;R()(JND SURFACE' 
o STORM SEWERS 
IX! DRUMS 

INll1AL PRE-DEW!:LOPUENT 
WATER DEPTH: 6.4 Feet from surface 

o UUDDY 

o T.4NK TRUCK 
o STORA(;£ TANKS 
o OTHER 

DATE' DEDICATED MONITORINt; H£I.i. PUMP INSTALI.ED 3{21{88 
FEET BELOW GROUND SURFACE 

AT 23.0 

T'tPE OF PUMP INSTALLED Geogyard PUMP MODEL _~5"-l:6~1.;!;.4 _____ _ 
BA TCH SERIAL NO. _______ _ 

DEVE'LOPMENT OBSERVA 770NS 

OBSERVER· SIGNA TURE/lJA TE' 4Jv.,. rn" L J rn ~ L,£L 3{21{88 
QJohn M. McLoughlin 
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ED GeEngmeering, Design & Geosciences Group, Inc. 

LOCATlON: ~URt 
2L29L88 725 Pellissippi Park1ray OATF: 

P.o. Box 23010 Kno:rrille, Tn 37933-1010 (615)966-9788 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE ItEU VOLUME .. 10.3 GAlLONS 

DATE GAlJ.ONS DE'SCRIP TlON MEASURED TOTAL GAL1.ONS TOTAL ItEU COMMENTS 
PUMPED OF TURBIDITY TURBIDITY (JT(J~) PlIMPEO VOLUME'S PUMPED 

2/29/8 B 37.4 
3/1/88 112.4 

3/2/88 90.2 
3/3/88 86.8 
3/17/8 45.9 

3/18/8~ 27.2 
3/21/88 29.0 ·5 JTU's 428.9 41.64 

e 

RESUL TS A T END Clear 5 JTU's 428.9 41.64 
OF DEVELOPMENT . 

COMMENTS 

-

... 

. .. 

e 
.. -
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'" 



e 

e 

'e 

E~eEng' o. G' In I WELL No. meering. Design ~ eOSClences Group, c. 
725 Pe1l1ssippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSf1ISSrVITIES FROM 
SLUG-TEST DATA BASED ON Tl-110 ANALYTICAL APPRCACHES: 

(1) METHOD OF COOPER, BF:EDEHOEFT AND PAPADOPULOS 1967 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER") 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLS") 

v.JELL NO.: 0815 DATE OF TEST: 4/11/88 

PROJECT NO.: 22000620 CL!Et~JT: Mt~lES 

SITE LOCATION: t1AIN PLANT 

EDGE, INC. FIELD INVESTIGATCR: MICHAEL L. EBERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.20 INCHES 
INNER SCREEN OR OPEN-HOLE DIAf1ETEF: = 2.20 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 19.40 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 4.90 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX = 1 (H111 IF FALLING, HOH IF RISIr·,tG) 
NU~BER OF DEPTH-TIME DATA POINTS = 29 

HO WAS COMFUTED FROM INTERCEPT OF PLOT OF LOG (H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

3.8821 
3.9576 

815 

PAGE .li. OF .ll... 
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EIDtGeEngineering, Design &: Geosciences Group, 
725 Pellissippi Parkway 

Inc. I ijf'LL No. 815 

P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TIME DEPTH TO WATER HEAD 
(SEC (FEET) 1l""""'t::l""""''''T'' , 

\i _t:. ~ i 

10.00 10.250 5.350 
20.00 9.920 5.020 
30.00 9.630 411730 
40.00 .-.. .It '" 4.510 7.'1'J. 

5(). GO 9.180 4a:280 
60.00 8.960 4.060 
751100 8.700 3;;800 
90.00 8.460 3~560 

105. (H) 81t250 3.350 
12(>.00 8.050 3. i50 
150.00 7.710 2.810 
180.00 7.440 2.540 
240.00 7.000 2.100 
300.00 6.670 1.770 
360.00 6.400 1.500 
420.00 6.190 1.2f10 
480.00 6.040 1. 140 
540.00 5.890 .9'7'0 
600.00 5.770 .870 
720.00 5.580 .680 
840.00 5.430 .530 
960.00 5.350 .450 

1080.00 5.280 .380 
1200.00 5.220 a320 
1320. (H) 5.170 .270 
1440.00 5.130 -,7 .. -·, 

11 ...:.:. • .;,~ .. ! 

1560.00 5.110 :1210 
1680.00 5.080 .180 
1800.00 511050 .150 

PAGE ~ OF..iL 



'e 

e 

·e 

WELL No. 815 
Engineering. Design &: Geosciences Group, Inc.' 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

-****************.************************ •• **************** •••• *** 
METHOD OF BOUWEF: AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 2.69E-06 FTfSEC = 8. 19E-05 eM/SEC 

TRANSMISSIVITY = 2.69E-05 FT**2/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

PERMEABILITY = 3.53E-06 FT/SEC = 1.08E-04 CM/SEC 

TRANSMISSIVITY = 3.53E-05 FTI.2/SEC 
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H£Z.L No 815 
EngineeriD.g, Design &c Geosciences Group, Inc. I • 

725 Pel11u1ppl Parkway 
P.O. Dos 23010 Knorr1lle. Tn 37933-1010 (615)966-9788 

e 
HYDRAULIC CONOUCnl1[y CALCULA nONS 
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CHAIN OF CUSTODY RECORD > 

SAMPLE 

• MCI/CONSULTING ENGINEERS, INC. 
FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS ..u. NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE 
OXIZlSbl (615)966-9788 . OAK RIDGE NATIONAL LABORATORY 

WELL NO.: O'QIS LOCATION: TYPE,~, ) > > 

I I 

{.iO - /,3 SA~PLER~ ~O~~~, DATE~/lqf;'7 TIME: 

If~ SJ AW) 
\ J (SIGNATURE J 

RELINQUISHED BY: 
DATE: TIME: WITH: 

RECIEVED BY: 
DATE: TIME: WITH: 

.\ (SIGNATURE) ( SIGNATURE) 

)&0-"J s/J{£~ (f:~ ('\\~\~\' ~11)J81 /\"\. L \ U~Lo /h( I 

6'hl\ 
~ 

.)1l1:,/g7 /(I'J() ~yU- [j~;'7 (I; '/0 ~\~l\W\ M c.l OfLAJ-L 
'-' '-J > 0 

, 
. . 

REMARKS: 
. 

I 

, 
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• MCI/CO~SULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS ~ NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE O~\ S.st>:J... (615) 966-9788 " ' OAK RIDGE NATIONAL LABORATORY 

WELL NO.: m ",- LOCATION: TYPE:~ I 
J2:> , I 

G. ~ iJ;f· 
DATE5-f" (1 ) TIME: 

~~IOlt"1 
( SIGNATURE) 

RELINQUISHED BY: 
DATE: TIME: WITH: 

REC/EVED BY : 
DATE: TIME: WITH: 

('SIGNATURE) ( SIGNATURE) 

~ It'\:;)O 
C~ /lr-,. 

,',4 D ' I ((;Vo (9:ftN1-

REMARKS: 
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EInGeEnglneering. Design & Geosciences Group, Inc. 
'725 PeWssippi Parkway 
P.O. Box 23010 Knorrille, Tn 37933-1010 (615)966-9788 

1.0 General Information 

1.1 Well Location 

MONITORING WElL PROGRAM 

WElL DATA N1!ft lTV£" 
WElL No. __ _ 

Monitoring well number 816 is located in the Main Plant area. It is 
approximately 100 feet northeast of Building 3087. The location is 
shown on ORNL drawing number C3E 20004 A078. Survey coordinates for 
this well are N 23,134.24, E 31,746.72 (X-I0 grid) or latitude 
35° 55' 48.5" and longitude 84° 19' 01.5" Coordinate data were 
provided by Martin Marietta Energy Systems. The method used for 
conversion from X-10 grid to Tennessee State Plane Coordinates came 
from the publication "Tennessee Valley Authority Data Services Branch 
and Mapping Services Branch, Oak Ridge, Tennessee, DOE Plant Control, 
November 6, 1985, Field Book: ESS-3115, pp. 1-20." The latitude and 
longitude were calculated by Adams Craft Herz Walker Engineering, 
Inc. using methods from the U.S. Coast and Geodetic Survey 
Publication 62-4, "State Plane Coordinates by Automatic Data 
Processing." 

1.2- Drill ing Information 

Well number 816 was drilled by A.L. Clark Drilling Services, Inc. A 
Driltech air rotary rig was used to drill this boring for monitor 
well installation under the operation of Steve Clark with the 
assistance of Steve Kirk. Drilling commenced on 5/13/87 and was 
finished on 5/15/87. Paragraph 2.4.1 includes a detailed discussion 
of the well installation and a well schematic is included on the well 
installation/completion form. A synopsis of the drilling activity 
follows: 
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EinIGeEngineering. Design " Geosciences Group, Inc. 
?25 Peillssippl Parkway 
P.O. Box 23010 Knorrille. Tn 37933-1010 (615)966-9788 

MONITORINt: WElL PROCRAM 

WElL DATA NAs1f771£ 
WElL No. __ 

5/13/87 The Driltech drill rig was mobilized to the staked location 
and set up. A 14-inch boring was augered from surface to 
bedrock at 10.75 feet. Ten inch surface casing was set and 
grouted. 

5/14/87 The boring was advanced from 10.75 feet to 40 feet with an 
8-inch tricone air rotary bit and 4-inch stainless steel 
casing was set and grouted. 

5/15/87 The boring was deepened from 40 feet to a total depth of 60 
feet with a 3 7/8 inch tricone air rotary bit. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologist Charles W. Stanley. All well 
construction materials and supplies were from Martin Marietta Energy 
Systems approved batches. The batch origin of individual items is 
shown on the included Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W~O. K-4147, April 1987, pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package. 
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E~feEngineering, Design ~ Geosciences Group, Inc. 
725 Pe1l1ss1ppi Parkway 
P.O. Box 23010 Knorrille, Tn 37933-1010 (615)966-9788 

2.2 Geology 

MONITORING M:LL PROGRAM 
HfiL OA TA Nirft117VE' 

HfiL No. __ _ 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east. 

2.3 Sample Collection 

No soil samples were collected during drilling. A drill water sample 
was collected from the water pump on the drill rig on 5/15/87. A 
chain of custody form for this sample is included with this data 
package. Analytical results for the water sample described above can 
be obtained from the Remedial Action Program data base at ORNL. 

2.4 Installation and Development 

2.4.1 Installation 

This was an open hole or type C well, without a stainless steel 
screen. A fourteen-inch .diameter boring was augered from ground 
surface to bedrock (10.75 feet). A ten-inch diameter string of 
decontaminated steel surface casing was installed and grouted in 
place. The surface casing minimizes potential cross contamination 
between the regolith and bedrock water bearing zones. The air rotary 
method was then used to drill an eight-inch diameter boring to a 
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EIDIGeEngineering. Design &: Geosciences Group, Inc . 
'725 PeW.ss1ppi Parkway 
P.O. Bo% 23010 Knonille, Tb. 37933-1010 (615)966-9788 

MONITORING I+flL PROGRAM 
I+flL DA TA NARRA TlVE 

WE'LL NQ.~ 

depth of 40.0 feet. A four-inch diameter stainless steel casing was 
installed and tremie grouted from the bottom of the eight-inch 
diameter boring at 40.0 feet and extending 2.5 feet above ground 
surface. The air rotary method was then used to drill a 3 7/8 inch 
diameter boring (open hole interval) from the bottom of the four-inch 
diameter stainless steel casing at 40.0 feet to a total depth of 
60.0 feet. A detailed schematic of the well is included on the well 
installation/completion form. 

2.4.2 Well Development 

Well number 816 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 219.6 gallons of water had been evacuated 
and the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 

. . 

5 JTU's •. A development form showing the exact method of development 
and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/3/88 at a depth of 
54.8 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 
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E~IGeEngineering. Design ~ Geosciences Group, Inc. 
725 PellJss1ppl Parkway 
P.O. Bo% 23010 Knorrille. 'l'n. 37933-1010 (615)966-9788 

2.5 Hydraulic Conductivity Testing 

MONITORINGWE'll PROGRAM 
WEl.L OA TA NARI!.A nv£ 

IEZ.L No.~6 

Well number 816 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured uSing a Druck 
Model DPI-600 pressure transducer. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 
attached) value of 8.57 x 10-5 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 
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E~IGeEngineering, Des'ign & Geosciences Group. 

725 Pellissippi Parkway , . 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615}966-9788 

Inc. I JtE"LL No. 816 

.. 

PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS 

CQI!PLlANC£ 
PR£-ORILLINGlASKS .I2dlE 

~ 1. EXCA VA TlON PERMIT OBTAINED. 
5/13/87 ..:\ 
5/13/87 C~LU ~ 2. ALL EQ(JIPMENT HAS BEEN Cl.EANED BEFORE DRllilNG. 

:Jet. SCREEN AND CASINGS HA I-E' BEEN WASHED, STEAMED, 
N/A 

RINSED WITH DE-IONIZED OR DISTlI.l.EO WA 7E'R, RINSED 
WITH ISOPROP'I1.. ALCOHOl." WRAPPED WITH PROTECTlI-E' 
COIlERINt; AND STORED OFF" THE GRot/NO. 

~V.A 
3b. PRE-PACKAGED SCREENS, CASINGS AND CENTRAlIZERS 

5/13/87 
I 

WERE USED. A:S 4. WORK AREA FOR SAMPLE EXAAlINA TlON COVERED WITH 
5/13/87 

Cl..EAN POL't£7H'I1..£NE. 

5. CI..EAN KNIVES, GLOVES, SAMPLE JARS AND LADaS 5/13/87 ,~ 
ON-HAND. 

e 6. POL't£7HYlENE COlIER IN PLACE OIlER HOl£. 5/13/87 " 0v l\ . } 
7 

ADDITIONAL NOTES/08SERVA TlONS: 

,( l\ 

e 
~. 

OBSERIIER SlGNATlIRE/fJATE ~~-' 5/13/87 
Charles W. Starilley 

PAGE' ...L OF' .1l. 



•• _ •• ~~' oJ __ ._ 

Ein GeEngineering, Design 8< Geosciences Group, Inc. 
WE'LL No. 816 

e 725 Pellisslppi Parkway 
P.O. Box 23010 Knorville, Tn 37933-1010 (615)966-9788 

DECONTAMINATION CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPYL." DElONIZED 

E'QUIPMENr SCRAPE' STEAM STEAM ALCOHOL WATER 
CLEAN RINSE RINSE RINSE" 

RIG X X X N/,4 N/,4 

AUGERS X X X X X 

BITS X X X X X 
I 

RODS X X X X X 

SMlPI.ERS X X X X X 

e PIPE'S X X X X "X 

WORK T'OOLS X X X X X 

AUGER PINS X X X X X 

I 

-

e OBSTRWR SGNA~~~ ~-- 5/13/87 

" -Cha r 1 es W. S-tante:1 
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EIDIGeEn . . D' It. Ge' G In WELL No. 816 gm.eenng, eslgD. CIO OSClences roup, C. 
725 Pellissippi Park"way 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

ORNL MONITORING WELL LOG PACE -l- OF--l-

LOCA770N: Main Plant DAlE.:: START: 5/13/87 

DRILL£R: Steve Clark fiNISH: 5/15/87 
LOCCED BY: Charles W. Stanley & 

HELPER: Steve Kirk Bryn D. Howze 
DRILL' Dri 1 tech . HEAL TH PHYSICST: _'""bl/,...".A"--' ___ _ 

TYPE DRIWNG.> Auger and Air Rotary LUBRICANT TYPE: Molykote 1000 

N~ SAMPLES ~XEv.' None TYPe_, ________ N~/A ____________ __ 

CON~/NMENT TYPe Auger pan t plastjc and containment box 

. THICKNESS OF SOIL (RER.lSAL DEPTH): 10 7 1 DRIWNC FLfJlD SAMPLES: 

DEPTH DRILLED IN ROCK.' 58.6 1 
TYPE: Dr; J1 Water DATE: 5115/87 

TOTAL DEPTH OF WEll.: 47.9 I 

DEPTH SAMPLE PERCENT I 

(F£FT) (NfJMBER tit RECOVERY SOIL/SEDROCK DESCRIP770N I 

FROM TO INlERVALl l[SPUT SPOONS) 

O.C 5.2 Soil and subsoil, clay. moderate brown. dry I 

plastic. abundant chert qravels 
5.2 8.0 Limestone. medium Qray~ with locallY calcite 

strinqers. hard. dry. cobble size 
8.C 9.9 Clay. dark gray~ plastic. moist with qravels 
9.9 10.7 Limestone. medium qrav with locally calcite 

strinqers. hard. dry~ cobble size . 
10.7 Auqer refusal 

10.7 58.6 Moderately hard to hard dril1iOQ* . 
58.6 TOTAL DEPTH 

* No detailed litholoQic description available 
for the interval from 10.7 1 to 58.6 1 due to 
the use of a containment box. 

--_ .... _ .. __ ........ _-

. 
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WE'LL No. 816 E~IGeEngineerlng, Design & Geos~iences Group, 
725 Pelllssippi Parkway 
P.O. Bo% 23010 Kno:nille. Tn 37933-1010 (815)986-9788 

Inc. 

WELL INSTALLA TlON/COMPLETlON FORM 
LOCA nON Ma in Pl ant 
ORNL ~g l~~~qfA TE'S • 

O.R.N.£' MONITORING WE'LL PROGRAM 
LOGG£!) PROOFED 
BY: Charles W. Stanley BY!: Michael L. Ebers 

ORIWNG COAIPANY: A, l. Cl ark Drj1lj ng Seryi ces 

ORILLER: Steve Cl ark HElPER: Steve Ki rk 

ORIWNG IJE71-IOO: ~ 14 INCH AUGER 10.75 LF. 

~ 31:746.~~ 
EI..Ev. GROCINO 8. 44" 
EI..Ev. TOP STA/NL£$S 
STEEl. CASING. 825.93 
ORILLING OA TES: 
STARTED: 5e3~87 
FlNISHEJ)~ II 81 

.;LOCI(JH(J CAP o INCH AUGER LF. 
~ 8 INCH ROTAR~ 29.25 LF. II t..J.. ...!!:::LiN. DOC SURFA{:EL 
~ 3.88 INCH ROTAR~ 20. 00 LF. I - PROTECTIVE CASlNC ~ 

ABO VE fJROiINI) Sl.lRf'ACE TO 
AlA TERIALS USED ..... en .. .,c;:r-1 J..-~ 1~ 8£1.0W' &ROUND 
EST. fJSED 

l-flt. JfJ:A POUNDS OF 8£NTONflC PEl.J..E7S (SURFACE CASING SEAl.) 

14 . 25 n: OF --1.Q...Ht stlRFACE CA$IN(J 

3""",--.§.....Q, .5i4CXS' OF CEMENT (stlRFACE CASINfJ) 

l..o..Jl. POt/Nf)$ OF POIKJERED 8£NTONITE ($tJRFACE CASING) 

30. 0 t;AU.ONS OF W'A TER (stlRFACE CASING) 

42 • 5 n: OF ~ £VA. STAJNU:S$ S1E1!L CASING 

8..JL1.Q.Jl .5i4CXS' OF Cf!JIENT (S.s. CASING) 

2Q...Q.. POtINDS OF pOIfIDER£D 8ENTONITE (S.s. CASlNC) 

6M,. t;AU.CN$ OF WATER (s.s. CASlNC) 

25..Jl POt/Nf)$ OF 8ENTONITE PEl.J..E7S 
(STAJNU:S$ STEEL CASINC SEAl.) 

RE:UON Jf'()R DIFFERENCES I1£TltEEN £S1JIATED 
WJLIJIIES AND tI5ED VO(~ 

SniJ 1aa~ 

SlIRFACE CASlNC TREJlIE &ROUTED 
STAJNI.£SS STEEL CASINC 

n::5'~ NO 0 

1REJII£ fiROtJ1ED >oil NO 0 

It£U CO~ fJSED III LOCK1N(; S1E1!L CO~ o F1.1JSH JlOVNTED It£U CO~ o 01H£R 

AlONITORING HEU PUMP BAS£' SET AT 54,8 FEET. 

CENTRAI.lZERS A r 2 FEET. 
20 FEET. 

35 FEET. 

NOTE: 
Au.. DEPTHS ARE MEASl/RED 
FROM GROUND StlRFACE 
UNlESS OTH£RlffSE NOTED: 

TYPE eWELL 80T7rJM OF I1tJRE 
HOt.E ..Q.Q.. cncr 

SURFACE 

CONCReTE PAD 

_ .... , fiROtJT Z4L Jl.JL 
- ... t----1'O~ 

/] III --1.!...m. O/A. 8CRE' HOlE 
Jl.JL 1'0 l.Q...l.5nu 

-L.tN. STA/NL£$S STEEL CASNC 

tiFYA .f.:.i2n:rr ABOVE CROVND 
stlRFACE TO !Q.Jl nu 8£1.0W' 
fi'ROUND stlRFACE 

N/A Z4L __ TO 
... __ nu 

8£DR()Q( LE\I!l. ....l..Q...J 5 

r: I.. ~ O/A. 8CRE' HOt.E 

iii fiROtJT Z4L ..Q...Q. TO 
..3.2....Qnu 

fl... C£N11lA.I..IZER (T'IP.) 

Bentonite .rs:'~1 
39.0 TO 40.0~ 

3~ ~ opEN HOLE 
501 ..!.y....y 1'0 ~ nu 

NOT TO SCALE 
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Ein GeEngineering. Design 8c Geosciences Group, Inc. 

U£LL No. 816 

OA T£': 5L14L87 
725 Pellissippi Parkway 

(615)966-9788 P.O. Box 23010 Knoxville. Tn 37933-1010 

MONITORING WELL MA TERIALS 
CERTlFlCA TlON 

lTE'M/MA TE'RIAL DA1F USED . 8A TCH NUMBER 

SAND 
'J1l4/'d1 U, 

8ENTONI1F 
':J.1ll1J:j l U2 

STAINlESS STm SCREEN (PREPA CKACED • >£5) [J NO 5.L14JKl 04 
STAINlESS STm CASING - (PREPACKAG£I), ~ ~s) 5/14/87 04 
STAINlESS STm CENTRALiZERS (PREPACKAG£D III YCS) 

[J NO 51.141.87 04 
STAINLESS STEEl. CAPS (PREPACKAG£D • YCS) [J NO 5/14/87 04 
AlONITORlNG ftELL PUMP (PREPACKAG£D • res) '[J NO 3/3/88 02 

e GROUT /:\/14/R7 n4 

K£I..L. COVERS 5/87 01 
St.IRFACE CASING 5/87 01 

COMMENTS: 

e OBSER>ER SlCNA1l/REfiJA TF r ,ll j LJ 5/14/87 
, Charles W. stanleY 
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E~IGeEngineering, Design &: Geosciences Group, 
- 725 PeWssippi Par1cn.y 

P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

POST-WELL COMPLETIQ/J/ 
CHECKLIST 

Inc. 
HELL No. 816 

COMPLIANCE 
POST-WELL COMPLETlON TASKS J2dlE1t!f!¥1{ 

5{15{87 ~ 1. MUD SCRAPED FROM AUGERS, SAMPlERS, AND ALL 
OTHER EQUIPMENT. 

2. ALL MUD FROM RIG AND E'QUIPMENT SCRAPINGS AND 
WroNGS DISPOSED OF IN ACCORDANCE WTTH THE 
SPEC/FlCA nON:#' PROVlDE'D. 

.J. WTE..L DEI/ELOPED IN ACCORDANCE WTTH THE SPE'C/FlCA nON:#' 
PROVIDED AND DE'TAILS OF THE' D£l/ELOPMENT ACmlfTY 
RE'CORDED. 

4. DRIWNG SITE PROPERL Y ClEANED UP AF7'£H 
COMPL£nON OF WE'LL INSTALLA llON. 

5{15{87 

. 3{3{88 

5{15/87 

~ 
, /JI/Yl 

71 

-ili4-

.. R£L£ASE' SPEClFlC TECHNICAL DIREC1l0NS FOR RE'GlJLA TORY COMPLIANCE MONITORING WEl.LS 
PHASE' I. OAK RIDGC NA nONAL LA80RA TORy' OAK RID(;£. W.O. K-4147. APRIL 1987. 

08SER'tE'R SlGNATlJRE/DATE ilL m 410,0 mc.~ 3/3/88 
orJohn M. McLoughlin 

~ - 5115187 
Char • Stanley 
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EInIGeEngineering. Design Be Geosciences Group, Inc. 

WELL No. 816 

725 Pellissipp1 Parkway 
P.O. Box 23010 Knorrille, Tn 37933-1010 (615}966-9788 

MONITORING WELL 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

METHOD OF 
QEVEL Q£!.ItJ.lfJt.T1. GeQguard PumQ and Air ComQressor 

D~OPMENT 
2/29/88 BEGAN QA lE,,' 11ME: 

DEVELOPMENT 
END/NC DA 7E: 30188 

D~OPMENT 
OBSERf,,£{) BY: John M~ McLoughlina EDGe 

ONE JtEl.L. VOLUME: 
(CAllON$) 36.6 
TOTAL WATER REJlOI/ED (REFER TO JtEl.L. DEVELOPMENT 
DURINC D£VELOPMENT (,CAUONSi: 219.6 PROCHESS SHEET FOR DETAILS;' 

llIRBIDITY A T END 5 JACKSON Q1 CI..EAR 
OF DEVELOPMENT: llIRBIDITY UNITS C SUCHTlY a.OUDY 

o MOD. TURBID 
C MUDDY 

e 
TURBIDITY DETERMINED AND 
JtEl.L. APPROI/ED BY: BUd~ C: Williams s MMES 

ODOR 
OFWA~ ti2De 
WATER o CRooND SlJRFACE C TANK TRUCK 
DISCHARCED C STORM S£l+'ERS C STORACE TANKS 
TO: III DRUMS COTHER 

INl11AL PRE-D~OPMENT 
WA TER DEPTH: 5.3 Feet from surface 

DA TE DEDICA TED MONITORINC ItEl.L PUMP INSTAU£l) 3/3/88 AT 54.8 
FEET BELOW CROIJND SlJRFACE 

rrPE OF PUIIP INSTAU£l) GeQguard PUMP MOO£1. 5614 
BA TCH SERIAL Na 

DEVELOPMENT OBSERVA TlONS 

e 
OBSER'fER SI&NA llIRE/1JA TE tLL. al II' f m t ~ 3/3/88 

V John M. McLoughli 

I 
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HElL Na Blg 

• 
E DIGeEngineering. Design & Geosciences Group, Inc. 

Main 
LOCA1l0N: Pl ant 

OAT£': ,,29,88 725 Pellissippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

MONITORING WELL DEVELOPMENT PROGRESS 

- ONE H£Z1. VOLUA/E- 36.6 GAJ.LONS 

DATE' GA/.L.ONS OESCRIP1l0N MEASURED TOTAL GAi.LONS TOTAL H£Z1. COMMENTS 
PUMPED OF TURBIDITY TURSIOITY (..nu"S) PUMPED VOLUMES PUMPED 

2/2918 5 55 0 
3/1/88 54.7 

3/2/88 59.3 

S/3/88 50.6 Clear 5 JTU's 219.6 6 

-

e 

-
\ 

R£SlJL TS A T END Clear 5 JTU's 219.6 6 OF DEVELOPMENT 

COMMENTS Average pH = 8.2 

--

- -'-' ."- .. -----.~---.~ ----e -
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E~fe~eering. Design lie Geosciences Group, Inc.1Ilf"LL No. 816 
725 PelU.ssippi Parkway 
P.O. Box 23010 KnoxvUle. Tn 37933-1010 (615)966-978a 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT~ VERSION 4.1~ NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULDS~ 1967 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 
"RESPONSE OF A FINITE DI1:;l'lETER WELL TO AN INSTAi'ITAI'~EQUS 

CHARGE OF l'JATEF:") 
(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 

VOL. 1 NO.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFEF:S ','JITH COMPLETE:"'Y OR FAR;!ALLY 
PENETRATING ilJELLS") 

ii.JELL ~~O.: (1816 DATE OF TEST: 4/13/88 

PROJECT NO.: 22000620 CLIENT: ~1i'1ES 

SITE LOCATION: MAIN PLANT 

EDGE~ INC. FIELD INVESTIGATOR: MICHAEL L. EBERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 4.25 INCHES 
I NNEF: SCREEN OR OPEN-HOLE DIAMETER = 3.88 INCHES 
DIAMETER OF DRILLED HOLE = 3.88 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 18.60 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 53.32 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 18.60 FEET 
DEPTH TO STATIC liJATEF: LEVEL BELOW REF. POINT = 5.03 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALL. INDEX = 1 (111 iI IF FALLING? UO~I IF F;ISING 
NUMBEr: OF DEPTH-TIr'1E DATA POINTS = ,",' 

.::.0 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG (H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

? C:;71? ..... ,..\00011 ... _ 

2.5813 
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E~feEngineering. Design &: Geosciences Group, Inc.' WELL No.~ 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615}966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
TIME DEPTH TO WATER HEAD 

(SEC (FEET) (FEET) 

40.00 7.590 211560 
50.00 7.560 2.530 
60.00 7.520 2*490 
75.00 7.490 2.460 
90.00 7.470 2.440 

105.00 7.450 2. 42(t 
120.00 7.420 2.390 
150.00 7.350 2a320 
180.00 7.280 2.250 
240.00 7.170 2.140 
300~OO 7.080 2)1050 
360.0C} 6.980 1.950 
420.00 6.870 1.840 
480.00 6 .. 770 1.740 
540.00 6.680 1.650 
600.00 6.640 1. 610 
720.00 6.470 1.440 
840.00 6.360 1.330 
960.00 6.240 1.2iO 

1080.00 6.150 1.120 
1200.00 6.060 1.030 
132t).00 5.960 .930 
1440.00 5.890 .860 
1560.00 5.820 .790 
1680.00 5.780 .75C 
180!),00 5.730 .700 

METHOD OF BOU\'jEr: AND RICE 

COMPUTED F~ESUL TS USING D!AMETEF: OF DRIL.LED HOLE: 

PERMEABILITY = 2.81E-06 FT/SEC = S.57E-05 eMISEC 

TRANSMISSIVITY = 5.23E-05 FT**2/SEC 

COMPUTED RESULTS USING DIAMETEr: OF CASING AND SCREEN: 

PEFU·1EABILITY = 2.81E-06 FT ISEe = 8.57E-05 CM/SEC 

TRANSMISSIVITY = 5.23E-05 FT*.2/SEC 

PAS£' ..l2.. or -1L 
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EDgineeriD& Design ck Geosciences Group, Inc. I --

• 
725 Pe:w.s.tppi Parkway 
P.O. Boz 23010 Kno:rril1e. TJ1 37933-1010 (815)988-9788 

HYDRAULIC CONOUCnVlD: CALCULA nONS 
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. . CHAIN OF CUSTODY RECORD SAMPLE. 
. FOR NUMBER. 

(t t MCI/CONSULTING ENGINEERS, INC. 
JJ. NASHVillE KNOXVillE HUNTSVILLE LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 

(615)966-9788 OAK RIDGE NATIONAL LABORATORY OBI'-WQI -

WELL NO.: LOCATION: ~./. ;-, TYPE: 
OBIrp /v/4JN' ~"AI t ::Z:>/:?JLL WAT.E:A\. 

1\ 

SAMPLSR\:)... I f\ () JJ e V;o I DAT!-':'/. TIME: 
l ~41..A I) T s.!J_ 5/10/87 c;: 30 AN( 

- -........J (SIGNATURE I 

RELINQUISHED ~Y: DATE' TIM'I!" • WITH' RECIEVED BY : DATI!" • T1MI!" . WITH' 
(SIGNATURE) \ • ~ • I, • (SIGNATURE) ,r;.." ~. . 

~ :: •• 1. iff -1- ~/87 1/.4-11.., MC.:l: ~M "/Vifi'1 11:1(0 OIWL 
\ v 

I 

REMARKS: ____________________________________________________________________ _ 
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EInIGeEngineeriD& Design & Geosciences Group. Inc. 
'725 Pe1lis81ppi Parkny 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

1.0 General Information 

1.1 Well Location 

MONITORING WELL PROGRAM 
WELL DATA NARM TlVE 

WELL No._8_17_ 

Monitoring well number 817 is located in the Main Plant area. It is 
100 feet north of Building 3044. The location is shown on ORNL 
drawing number C3E 20004 A078. Survey coordinates for'this well are 
N 22,754.33, E 31,781.01 (X-10 grid) or latitude 35° 55' 45.6" and 
longitude 84° 18' 58.5". Coordinate data were provided by Martin 
Marietta Energy Systems. The method used for conversion from X-10 
grid to Tennessee State Plane Coordinates came from the publication 
"Tennessee Valley Authority Data Services Branch and Mapping Services 
Branch, Oak Ridge, Tennessee, DOE Plant Control, November 6, 1985, 
Field Book: ESS-3115, pp. 1-20." The latitude and longitude were 
calculated by Adams Craft Herz Walker Engineering, Inc. using methods 
from the U.S. Coast and Geodetic Survey Publication 62-4, "State 
Plane Coordinates by Automatic Data Processing. 1I 

1.2 Drilling Information 

Well number 817 was drilled by A.L. Clark Drilling Services, Inc. A 
Gus Pech and a Schramm Rotadrill rig were used to drill this boring 
for monitor well installation under the operation of A. L. Clark, III 
with the assistance of Richard Pickel. Drilling commenced on 
5/14/87 and was finished on 5/19/87. Paragraph 2.4.1 includes a 
detailed discussion of the well installation and a well schematic is 
included on the well installation/completion form. A synopsis of the 
drilling activity follows: 

PAGE_l_ OF-YL 
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E~IGeEngineering, Design ~ Geosciences Group, Inc. 
725 PelUssippl Parkway 
P.o. Box 23010 Kno:z:ville, Tn 37933-1010 (615)966-9766 

MONITORINC HEl.L PROCRAM 
HEl.L OA TA N1ff 11'1£ 

HEl.L No. __ _ 

A Schramm rig was set up at the staked drilling location. After 
drilling to 6.7 feet, the Schramm began blowing. oil from the 
exhaust and was pulled off the boring. A Gus Pech rig was 
brought in to complete the boring. The boring was advanced to a 
total depth of 11.0 feet. The boring was then cleaned by 
bailing. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeo1ogists Michael L. Ebers and John W. Anderson. 
All well construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. The batch origin of 
individual items is shown on the included Monitoring Well Materials 
Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen,stain1ess steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package. 

2.2 Geology 

The Main Plant is located in Melton Valley which is in the Valley and 

PAGE' --'- OF ....l.a. 
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ElnlGeEngineerin& Design & Geosciences Group, Inc. 
725 Peillssippi Parkway 
P.O. Box 23010 Knonille, Tn 37933-1010 (615)966-9788 

MONITORINC H£LL PROCRAM 

H£LL DA TA N1f{f Tl'IE 
H£LL No. __ _ 

Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east. 

2.3 Sample Collection 

Two soil samples were collected during drilling, placed in I-CHEM 
specialty cleaned glass containers, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 45005, ORNL. Chain 
of custody forms for these samples are included with this data 
package. Soil sample 0817501 was collected in the split spoon 
interval from 3.8 feet to 4.0 feet on 5/14/87 and soil sample 
0817502 was collected in the split spoon interval from 5.5 feet to 
5.7 feet on 5/14/87. Analytical results for the two soil samples 
described above can be obtained from the Remedial Action Program data 
base at ORNL. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter stainless steel silt 
trap was installed from 10.4 to 10.6 feet. Above the silt trap a 
two-inch diameter stainless steel screen was iQstalled from 5.4 to 
10.4 feet. A two-inch diameter stainless steel casing was installed 

3 18 
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E~IGeEngineerin& Design ~ Geosciences Group, 
725 PeWstrippl Parkway 
P.O. Box 23010 Kno:nille, Tn 37933-1010 (615)968-9788 

Inc. 

MONITORING M"11 PROGRAM 

HFLL OA TA N~frA llVE: 
HElL No. __ _ 

above the screen from 5.4 feet to 2.7 feet above ground surface. A 
sandpack was then poured into the annular space from-4.0 to 10.6 
feet, with a 2 foot bentonite pellet seal poured into the annular 
space above the sandpack from 2.0 to 4.0 feet. The annular space 
from the top of the bentonite seal to the surface was tremie grouted 
with a cement/bentonite slurry. A detailed schematic of the well is 
included on the well installation/completion form. 

2.4.2 Well Development 

Well number 817 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (sea Paragraph 2.1). The well was developed 
until a measured total of 55.3 gallons of water had been evacuated 
and the clarity of the discharge water was approved by the company 
representative. A development form showing the exact method of 
development and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 4/15/88 at a depth of 
7.5 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged~ A copy of the pump 
certification is kept on file at ORNL. 

4 18 
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EIoIGeEngineering, Design Be Geosciences Group, Inc. 
725 Pellissippl Parkway 
P.O. Box 23010 Kuonille. Tn 37933-1010 (615)966-9788 

MONITORING H£11 PROGRAM 
H£11 OA TA Nf11 TTlIE' 

WElL No. __ _ 

2.5 Hydraulic Conductivity Testing 

Well number 817 was tested far the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model DPI-600 pressure transducer. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 
attached) value of 1.08 x 10-4 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 

5 18 PAG£' _ OF_ 
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EInIGeEngineerin& Design & GeOsciences Group. Inc.1IIflL No. 817 
725 Pell1ss1ppl Parkway 
P.O. Bo%. 23010 Knoxville. Tn 37933-1010 (615)966-9788 

.. 
PRE-DRILLING CHECKLIST FOR 

MONITORING WELLS 

COMPLIANCE 
PRE-ORILLINGIASKS 1M1E . INI77A/,.S 

1. aCA VA TlON PERMIT OBTAINED. 
5/14/87 /IUe 
5/14/87 ""/.re 2. ALL EQUIPMENT HAS 8EEN a..EAHED 8EFORE DRIWNG. 

.]a. SCREEN AND CASINGS HA ~ 8EEN WASHED. STEAMED •. 
N/A 

RINSED HlTH DE-IONIZED OR DlS71l1ED WA TER, RINSED 
HlTH ISOPROPn. ALCOHOL. I+RAPPED HlTH PROTECTl~ 
COIlERING AND STORED OFF' THE GROt/ND. 

.]b. PRE-PACKAGED SCREENS" CASINGS AND CENTRALIZERS 
5/19/87 ~lS 

WERE USED. 

4. HOJi'K AREA FOR SAMPLE EXAMINA TlON COVERED HlTH 
5/14/87 Ute 

Cl.£AN POL'tE:THn.EN£. . 

5. Cl.£AN KMVES. «01£$,' SAMPLE JARS AND LA8£l.S 
5/14/87 ~te' 

ON-HAND. 

6. POL'tE:TH'f1.ENE COVER IN PLACE OIlER HOLE. 
5/14/87 ,I/te 

ADDITlONAL NOTES/OBSERVA TlONS: 

OBSERIIER SIGNA 71JRE/DA 5/14/87 

PAt;C_6_ OF lL 



Ein GeEngineerlng.DesigD. 8c Geosciences Group. Inc. 
WE'LL No. 817 

• 
725 Pellissippi Parkway . . 
P.O. Box 23010 Knoxville, Tn 37933-1010 (815)986-9788 

DECONTAMINA TlON CHECKLIST 
DRILLING EQUIPMWT 

-

ISOPROP'rL DEIONIZED 

EQUIPMENT SCRAPE STEAM STE'AM ALCOHOL WATER 
CLEAN RINSE RINSE RINSE" 

. RIC X X X N/A N/A 

AUCERS X X X X X 

BITS X X X X X 

RODS X X X X X 

SAMPLERS X X X X X 
\ 

'e PIPES X X X X X 

Ht'JRK TOOLS X X X X X 

AUCER PINS X X X X X 

-

'e OBSENI£R ~JlIRE~l~~~J \\P--<& 5/14/87 ---"""' . 
~ ~7 Michael L. ,ers 

PACE .2. OF ...l!L 
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E~eEngineering. Design· '" Geosciences Group, Inc. 

WELL No. 817 

725 Peillssippi Parkway 
P.O. Box 23010 Knoxv.i.lle, Tn 37933-1010 (615)966-9788 

ORNL MONITORING WELL LOG PAGE -L OF-L 

LOCATION: Main Plant DATE: START: 5/14/87 

DRILLER: . AI L. C]!U:~I II e. A. LI C]grk, II FlNlSH: Sl12l8Z 
Michael L. Ebers & LOGGED BY: 

H£LP£Rf Richard Pickel John W. Anderson 
Schramm Rotadrill & Gus Pech HEAL TH PHYSICST: fau] Eldridge 

DRILL-

TYPE DRIWNG: Split spoons, Augers LUBRICANT TYPE: Molykote 1000 

No. SAMPLES TAKEN: two TYPE: soil 

CONTAINMENT TYPE: Auger gaD aDg g]g~tj~ 

THICKNESS OF SOIL (REFUSAL DEPTH): 6.Z' DRIWNG FLUID SAMPLES: 

DEPTH DRILLED IN ROCK: 4.3 1 
TYPE: NLA DAlE: 

TOTAL DEPTH OF WEl.1.: 11.0 1 

DEPTH SAMPLE PERCENT 
(FEF72 (NUMBERJ RECOVC/?Y SOIL/8EDROCK DESCRIPTION 

FROM TO INTERVAL (SPUT SPOONS) 

O.C 0.2 40% Grass and topsoil 

.e 0.2 2.C 40% Clay, moderate yellowish brown with abundant 
chert and a few limestone fragments up to 
1/2", dry and crumbly 

2.J 3.2 75% Clay, moderate brown with dark grayish brown 
mottles, few very small chert fragments, very 
slightly moist, fairly competent 

3.~ 4.6 0817501 100% Clay, finely mottled to speckled, light to 
@3.8-4.0' dark brown with chert pebbles and fragments up 

to 1/4", very crumbly 
4.E 6.7 75% Clay, mottled, pale yellowish brown and dark 

yellowish orange with abundant chert fragments 
up to 1", soft, somewhat moist, plastic 

6.7 Split spoon refusal 
6.7 11.C Limestone, wet, low permeability 

11.C TOTAL DEPTH 
, 

, 

, 

.. 

e i 

-
- ~-- ,~ ..... 
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ElnlGeEngineerlng, Design 8< Geosciences Group, Inc. I WELL No.Jll 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

WELL INSTALLA TlON/COMPLETlON FORM . . 
O.R.N.L. MONITORING WE'LL PROGRAM 

LOGGED PROOFED 
B~ John W. Anderson B~ Michael L. Ebers 

DRYLUNQ CQYPAN~ A.L. Clark Drilling Services 
DRYl1.£R.: A. L. Clark, II, HElPER: Richard Pickel 

A. L. Clark, III 

LOCA 710N "la 1 n Plant 
ORNL GRID COORJ)INA rES 
N 22,754.32 
£ _ 31.281.01 
£lEV. GROUND 81 J 22 
£lEV. TOP STAlNJ..£SS93 
STEEl. CASING 813 . 
DRIlliNG DA TE:S: 
STARTED.' 5~14~8Z 
F7NtSHED~ 5 IS 87 

EQUIPMENT fl '6 INCH AUQER 11.0 LF. 
j. .I __ L(XXING STEEI. Ct)I£ll' 

o INCH AUGER LF. 

MA lERlALS USED 

EST. USED 
VOL. IIVL 

5 • 0 FEET OF 2 IN. s.s. SCRuN 

8 . 1 FEET OF 2 1N..s:.s: CASINQ 

~..L- SACKS OF SAND 

~ 3L , POUNDS OF 8£NTONITE PEl1.£TS 

1.0 1.0 ,SACKS OF CEMENT 

2.0 POUNDS OF POWDERED BENTONITE 

~ QAUONS OF WA lER (CEMEN71NQ) 

REASON FOR DIFFERENCES BETWEEN ES1lMA TED 
IIVLUMES AND USED IIVLUMES 

IJQL Ct)1Q> fJ$£/) IlfI L()Q(JNt: S1EEJ. Ct)1£ll o FLlJSH MOIJN1E1J ltEL Ct)1£ll 
o OTHER 

SlL r TRAP i.ts£D l'U1XJ NOD 

MONITORINQ H£Z..L PUMP BASE SET AT 7 • 5 FEET. 

CENTRAUZERS AT 2.0 FEET. 
10.6 FEET. 

____ FEET. 

NOTE: 

....fi.-INCH DWIE7ER 
slEU PROTEClIVF: CASING 
1...L.n: ABOVF: GROl.IND 

/ ~Tr1 2....D.Jr. BELOW 
GROUND SlJRFACC 

(JJJO(/.r SCAL,.JL.Q.. Tr1 
_~_ •• _ U FEET 

/J.. ~CH DIAMETER 
1JCRDI0t.£ 

--1.....mCH DWIE7ER srAINI.ESS 
S1EEL CASING ..2....Zl.n;: ABOVF: 

~I t;ROIIND SlJRFACC TO ..2...!.Fr. 
8tJ.OW GROI/ND SlJRFACC 

'.J II CEN11WJ2ER (TYP.) 

B£NTQVIT£ P£/.L£I SCAL 
I. ~TO~ 

!tI SAND PACK 
. ..!.JL Tr1 UL.Lrm-

-l....-mCH D/AME1ER 

'·.1=~··.l ir:~~o 

AU DEPTHS ARE MEASURED 
FROM GROUND SURFACE 
UNL£SS OTHERWISE' NOTt:D: TO l..O.....6.REr .:':':..:' '_. --2-.JNCH DIAMETER srAINI.ESS HOlE aEANED a;r :r ... ~t· '.', J 

BOrTrJII OF" IKJR£HOI.£-:-:--s't': l~ .$7[; Wi"Zt:1 
l.l...OnFr TYPE A---WELL NOT TO SCAl£' 

PA(;£, _9_ OF .1!L 
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ElolGeEngineering, Design &: Geosciences Group, 
725 Pellissippi Parkway 

HELL No.-.IDl 

InC. lOA T£: 5/14/87 

P.O. Bo% 23010 Knoxville. Tn 37933-1010 (615)966-9788 

MONITORING WELL MA TERIALS 
C£RTlFlCA nON 

ITFM/MA TFRIAL OA 7F USED SA TCH NUMBER 

SAND 
'iI1QIR7 UZ 

BENTONITE 
bll 'jj'd I U2 

STAINlESS STEEl. SCREEN (PREPAQ(ACED • >'FS) o NO 5/19/87 04 
STAINlESS STEEl. CASING - (PREPAQ(ACED • Y£S) 5/19/87 04 o NO 

STAINlESS STEEl. CENTRALiZERS (PREPAQ(ACED o rES) 
• NO 

5/19/87 01 

STAINLESS STEEl. CAPS (PREPAQ(ACED • >'FS) o NO 5/19/87 04 
MONITORING ItEI.L PUMP (PREPAQ(AGED ~ >'FS) o NO 4/15/87 02 
GROUT 

'::J/ZU/'d1 U4 

ItEI.L COVERS 5/87 01 
SURFACE' CASING 5/87 02 

COMMENTS: 

OBSERVER SIGNA TURE/IJA TE Y'6)-'?;-~ "';'!:Y :::::'\, "J /J. 'j I'd I 

PAGE' ..lQ. OF ...J..§.. 
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EIDIGeEngineering, Design & Geosciences Group, Inc. I WELL No.~ 
, 725 Pelllssippi Parkway 

P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

POST-WELL COMPLE770N 
CHECKLIST 

POST- WELL COMPLEllON TASKS 

1. 

2. 

.J. 

4. 

MUD SCRAP£'{) FROM AUGERS, SAMPLERS, AND Au.. 
OTHER E'QUIPMENT. 

AI.J. MUD FROM RIG AND E'QUIPMENT SCRAPINGS AND 
ctJmNGS DISPOSED OF'IN ACCORDANCE l+1TH THE' 
SPE'C/FlCA 11ON- PROYfD£D. 

WEll DE:vEl.OP£,{) IN ACCORDANCE l+1TH THE' SPE'aFlCA 110N
PROIl1DE'D AND DeTAILS OF' THE' D£lIELOPMENT AC11YfTY 
R£CORDE'D. 

DRIWNG SITE PROPERL Y CLE'ANED UP AFTER 
COMPU110N OF' WEU.. INSTAil.A 110N. 

5/19/87 

5/19/87 . 

4/15/88 

5119/87 
~ 
~ 

- RE1.£ASE SPE'aFlC TECHNICAL DIRE'C110NS FOR R£(llJLA TORY COMPliANCE MONITORING WELLS 
PHASE'1. OAK RIDGF NA110NAL LABORATORY, OAK RIDGE', W.O. K-4147, APRIL 1987. 

4/15/88 

5/19/87 

PAGE' J.l. OF' ~. 
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Ein GeEngineering. Design 8< Geosciences Group, Inc. WE'LL No. 817 

725 Pelllssippi Parkway . 
P.O. Box 23010 Kno:rrille. Tn 37933-1010 (615}966-97BB 

'e MONITORING WELL 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

IrIETHOD OF' 
QEVElQEJ:tfENT;. Gecguard 2um~ aed 8jr ~em~Lesser 
D£l£l.OPIrIENT 

317L88 SE.GAN QA lEi TIME: 

D£VE1.OPMENT 
ENDING DA'IE: 4L15L88 

D£VE1.OPMENT 
08SF:RW SY.- John M. McLoughlina EDGe 

ONE H£Z.L. VOLUIrIE: 7 5 
~Ll.0NSl. • 
TOTAL WA TER RBiOW (REFER TO WElL DF'VELOPMENT 
DURING DF'VELOPIrIENT (GAiLONSJ' 55 J PROGRESS SHEFT FOR DFTAILS2 

* 71IRSIDITY A TEND JACKSON D Cl.£AR 
OF' D£VE1.OPMENT.: 71IRBIDITY UNITS' D SUGHTL Y CLOUD Y 

aJ IrIOD. TT.lRSID 
D IrIUDD Y 

* TT.lRSIDITY DFTERMINED AND 
WElL APPROW BY.- Ryd~ C: Williams 2 MMES 

e' ODOH 
OF' lf~TER: None 
WATER Cl GROI/ND SlJRFACE D TANK TRUCK 
DISCl/ARGFD D STORM SEitERS D STORAGE TANKS 
TO: IX! DRf.lMS DOTHER 

INITIAL PRE-D£VE1.OPMENT 
WATER DEPTH: ~.J Eeet ftem SYLfg~e 

DA TE DEDICA TED MONITORING WElL PUMP INSTAI..LED ~l]5laa AT Z.5 
FEET SELOW GROUND SlJRF'ACE 

TYPE OF' PUMP INSTAlJ.ED Geoguard PUIrIP MODEL 5614 
SA TCH SERIAL NO. 

DEVELOPMENT OBSERVA TlONS 

* This well exhibited a very slow rate of recharge. Only 55 gallons of water 
was removed from the well from 3/7/88 to 4/15/88. The produced water on 

4/15/88 was still turbid to muddy. 

OBSERVER SlCNA71IRE/bATE t'l.L, tYl~ (YJr...J.,1J-- 4/15/88 
~John M. McLoughlin 

e 
PAGE ..ll. OF -1Jl. 
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EInIGeEngineering. Design Be Geo~iences Group. Inc. 

lJf1.L NO. 817 

LOCA77ON.·~UHt 
DATE: JLZl88 725 Peillssippi Parkway 

P.O. Box 23010 .Kno%'91lle. Tn 37933-1010 (615)966-9788 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE Hfl.L. VOLUME- 7.5 GALLONS . 

DATE GAllONS DESCRIP770N MEASlJRED . TOT.AL GALLONS TOTAL lJf1.L 
COMMENTS 

PUMPED OF TlJR81DITY TlJRBIDITY (JTlJ'S) PUMPED VOLUMES PUMPED 

3/7/8i 3.4 

3/8/8~ 3.4 

3j9/8f 3.4 
3/10n :8 ; 1 
3/17 /~ 8 5.1 

3/18n 8 5.1 
3/21/f 8 5.2 

3/28/1 8 5.5 
3/29/1 8 5.5 
3/301 8 5 1 
3/31/< 8 -0-
4J.4181 ; 1 - 4/6/8l 5.1 
4/8/8( 5.1 
4/11/ 8 3.4 
4/13/f 8 3.4 

4115/ s 8 3 4 55.30 7.37 

R£SlJL7S AT END TL' 
OF' DEIIEl.OPMENT IMod urbld ----- 55.30 7.37 

COMMENTS Average pH = 8.6 

~, ... ""_.- , .. -._ .. -_. __ .. 

e -
~.,-,--" 

PAGE .ll.. OF' l!L 



. e 

Z
 

C
J 

t·".f 

co 
0:: 
U

J 
::;:r-

!--. 
LO 
:::.1 
.J

 
fJ) 

::;:: 
o::.t 
(!::: 
lD

 
o IJ

 
(
L

 

~~ r.O 
fr~ 

LLI 
11-. :t: 

tJ
 

W
<

r 
llJ

 
0 

..... n:: 
I·· 

CJ_ 
r-1

 
0_ 

:~" 
('r 

I,,') 

(fJ 
(.I) 
,. ..... 
:?'" 
o

j 

~f 
CL 
... z <c 

0 
1

J
J
3

 
~.::: 

.,,~. 

~
 ~~tl 

1-",4 
, . ..1 
<r 

$< '''i 
t~~4) 

I·· 
I 

(
J
 I:f 

::J 
' .. j

.
 

el 
[I... 

ti u; 
u

o
 

L' •..• 1 
II.I 
1·-

Lt. 
U

 

1.1..1 
1-
,:r. 
r::l . R

 
.!":~. 

o 2..': 

1-
(
J
 

IIJ 
, ... 6 IX

 
0 .. 

!-
Z

 
<:1: 
__ J 
(I.. 

.. ~::. 
o "-1

 
1-
(:1: 
r.J 
o _J 

Ll.l 
I··· 
.... (I') 

tf) 
fr:: 
w

 
en 
I.JJ . ._1 

_J 
ILl 
"r 
::r:: 
u 1·-" 
E

 W
 

L'J 
C

I 
W

 

III 
N

 

1-
ttl 
LI.I ! .. 

11.1 
lJJ 
1..:. 

If.1 
cr-

tl. 
If 

I· 
f t.r 
1.\.1 
IL

 . 
\I 

Il_ 
1..1.1 

1.1..1 
j)~ 

f
,
~
 

N
 

(J
 

.. ..I 
cr:: 

t.I1 
Lt.! 

in
 

L
L

 

~:5 f~ 
, .. , 

it. 
:[ w

 
f .. · 

C
l 

.. 
1'---1 

_.1 
_J 

II 
,T

 
LL 

II 
*'.,,' 

1..J 
1.1_ 

r;,) 
r::t 

1-." 
fL

 
Z

 ,
-
~
 

r·1
 
(J

 
0 .. 

lJJ 
::::-: 

(
j)

 

:>
 

,."' .. 
.. L.. 

l.') 
C

) 
... , IL

 
o lll. 
LIJ 
U

 
(C

 
W

 
I:z 
... ~

 

.. .l 
llJ 
f::J 

1
0

. 
"'-(5 
U

 

rJ) 
<r: 
3

: 

:f: 

p w
 

l:' 
, ... J 

'::::' 
':L 

:1: 
::;:: 
C

I 
C,~ 

U
O

 
lL

. 
i-
I.LI 
I,!..! 
Lt ... 

I 

.1 



'. 

e 

e 

EIDIGeEngineering, Design 8< Geosciences Group, 
725 Pellissippi Parkway 

~C.,Uf:LL IV~ 817 

P.O. Box 23010 Kno:x:v.Ule, Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTlVlTY CALCULA TlONS 
TIME 

(SEC 

11}.00 
20.00 
30.00 
~.OO 

50.00 
~.OO 

75.00 
90.00 

105.00 
!20s00 
150.00 
180.00 
240 .. 00 
300 .. 00 
360.00 
420 .. 00 
480.00 
540.00 
600.00 
7~.OO 

840.00 
960.00 

DEFTH TO WATEF: 
(
' ... ,.. .... .,.., 
r- t:.i::. i j 

6.760 
6.430 
6.090 
5.820 
5.650 
5 .. L~·lO 
5.260 
5.090 
4.9::0 
., t-·.....,r·. 
'1"= o..::."V' 

4,650 
Lll\ 540 
4.450 
4,400 
4.38{) 
4.370 
4.360 
4.34·0 
4.330 
40330 
4.320 
4~ 32t) 

HEAD 
(FEET) 

3.060 
2.730 
2.390 
2_ 1"20 
1.950 
1.1'70 
ill 56C 
.!..3'?C 
1.23(:' 
t.120 

119'50 
.840 
.. 7'50 
.700 
.680 
11,;:;70 
.660 
.640 
.630 
,.630 
.620 
II 62(j 

~~*l******'**.*~ ••• ******.**I*****I*.'*i****x**~*l*'*.****.***t* 
METHOD OF BOUWER AND RICE 

COMPUTED RESJLTS LSING DiAMETER OF DRILLED HOLE: 

?ERMEAB!LITV = 3.54E-06 FTiSEC = 1.08E-04 eM/SE: 

TRANSMISSIVITY = 1.75E-05 FT**2/SEC 

COMPUT~D RESULTS USING DIAMETER OF CASING AND SCREEN~ 

PERMEABILITY = 4.82E-06 FT/SEC = 1.47E-04 eM/SEC 

T~~PlNSMI~3SI\irTY = 2,38E-05 FT:*,:i2/SEC 

PAt::E' ~ OF ...!!.. 
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En,meeriD& Design &c Geosciences Group, Inc. I 
725 PelUatrippl Parkway 
P.O. Box 23010 Knorrll.le. Tn 37933-1010 (815)988-9788 

HYDRAULIC CONOUCnVlTr CALCULA nONS 

o 2 3 4 7 8 9 10 II 

TIME IN MINUTES 
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CHAIN OF CUSTODY RECORD SAMPLE 

NUMBER: 6) MCI/CONSULTING ENGINEERS, INC. 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS VBI7:5v I II NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE 

(615) 966-9788 OAK RIDGE NATIONAL LABORATORY ~~iSS! ._ 

WELL NO.: LOCATION: #.4;,.J RA,,/r TYPE: 
Qg/7 ;So It..... 

SAMPL~ 
fA' 1 ~Q;f.~' o 3.8 '-n:> 4. 0 t DATE: TIME: 

5/;4-/87 //:oo,...tf.M. 
(SIGNATURE 1 -

.l 

RELINQUISHED BY: 
DAlE: TIME: WITH: 

REC/EVED BY: 
DATE: TIME: WITH: 

( SIGNATURE) ( SIGNATURE) 

) r _~~ .;\IW-..L , __ " . £/Z6/~1 11~4{)/lJi1 PIer V~ f/1fL/fIJ) /I~ Vo e>te/J L 
~ 0 

. 
., 

REMARKS: 

- ....... ---...... ---............ ---.. ---.---~-~.-----..••.... _-_._-_ .... _ .... _---_ ........ _ .... _------ --
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\Q 
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CHAIN OF CUSTODY RECORD ~~~~~: 
(T) MCI/CONSULTING ENGINEERS, INC. FOR .u. NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 

(615}966-9788 OAK RIDGE NATIONAL LABORATORY 081 750
.....;;2 __ 

WELL NO.: LOCATION: 1:::> TYPE: 
08/7 Mil;'" r t..;9-A/"T ~o/t- , 

SAMPLfD ii, \ Jr\ D .-J 2 6 .5'- 5.7 DATE: TIME: j 
'-fa. .. I. 1' .... bJ=3j ":=:::;;L ..5 /t -1-/87 II. '00 "'I /If. ; 

- (SIGNATURE' 

RELINQUISHED lBY: DATE:" TIME . WITH' RECIEVED BY : O'ATE • TIME' WITH' 
(SIGNATURE) ,r;.. . " . - (SIGNATURE) #1' i •• • 

)~ .. ~~ . S~~k7 II:dvA~ ;WeI. ~Jcj:- ~/lfljlfl .lil(o O~IJ(' 
) v' 

• 

REMARKS: _____________________________________________________________________________ __ 
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E~IGeEngineering, Design &: Geosciences Group, Inc. 
725 Pellissippl Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

1.0 General Information 

1.1 Well Location 

MONITORING ItEZ.L PROGRAM 
HEl.L DA TA HA8RA 17VE: 

HEl.L No. 818 

Monitoring well number 818 is located in the Main Plant area. It;s 
located on the south side of Substation Drive north of SWSA 2. The 
location is shown on ORNL drawing number C3E 20004 A078. Survey 
coordinates for this well are N '22,564.56, E 32,390.33 (X-10 grid) or 
latitude 35° 55 1 47.4" and longitude 84° 18 1 51.1". Coordinate data 
were provided by Martin Marietta Energy Systems. The method used for 
conversion from X-10 grid to Tennessee State Plane Coordinates came 
from the publication "Tennessee Valley Authority Data Services Branch 
and Mapping Services Branch, Oak Ridge, Tennessee, DOE Plant Control, 
November 6, 1985, Field Book: ESS-3115, pp. 1-20." The latitude and 
longitude were calculated by Adams Craft Herz Walker Engineering, 
Inc. using methods from the U.S. Coast and Geodetic Survey 
Publication 62-4, IIState Plane Coordinates by Automatic Data 
Processing." 

1.2 Drilling Information 

Well number 818 was drilled by A.l. Clark Drilling Services, Inc. A 
Oriltech air rotary rig was used to drill this boring for monitor 
well installation under the operation of Steve Clark with the 
assistance of Steve Kirk. Drilling commenced on 5/20/87 and was 
finished on 6/2/87. Paragraph 2.4.1 includes a detailed discussion 
of the well installation and a well schematic is included on the well 
installation/completion form. A synopsis of the drilling activity 
follows: 

1 20 PAG£'_ OF_ 
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ElniGeEngineering. Desi&D " Geosciences Group, Inc. 
"1'25 PellJssippl Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (815)988-9788 

MONITORING HE'LL PROGRAM 
WElL DATA NARRA TlVE: 

WElL No. 818 

S/21/87 The Driltech rig was moved to the well site and set up. 
The boring was split spooned from 0.0 feet· to 6.0 feet. 
The boring was reamed and drilled from the surface to 13.2 
feet with a 14-inch auger and 12.S feet of 10-inch surface 
casing was placed in the boring. 

S/22/87 The 10-inch surface casing was grouted. 
S/26/87 The diverter and containment box were installed and the 

boring deepened from 12.S feet to 40.0 feet with an 8 3/4 
inch tricone air rotary bit. Four-inch stainless steel 
caisng was installed from the surface to 40.0 feet. 

S/27/87 The 4-inch stainless steel casing was grouted. 
S/28/87 The boring was deepened from 40.0 feet to 60.0 feet with a 

3 7/8 inch tricone air rotary bit. 
S/29/87 The boring was deepened from 60.0 feet to 80.0 feet with a 

3 7/8 inch tricone air rotary bit. 
6/1/87 

6/2/87 

The boring was deepened from 80.0 feet to 100.0 feet with a 
3 7/8 inch tr;cone air rotary bit. 
The boring had 29 feet of water overnight. Well completed 
open hole, from 40.0 to 100.0 feet. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologist Michael L. Ebers. All well construction 
materials and supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items is shown on 
the included Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 

PAG£ --L or -'.Q.. 
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E~IGeEngineering, Design ~ Geosciences Group, Inc. 
725 Pelllsslppi Park:way 
P.O. Box 23010 Knorrille. Tn 37933-1010 (615)966-9788 

MONITORING mL PROGRAM 
WELL OA TA NARRA TTlIE' 

HE'LL No.~ 

screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination- procedures 
outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W.O. K-4147, April 1987. pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package. 

2.2 Geology 

The Main Plant is located in Melt~n Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east. 

2.3- Sample Collection 

Two soil samples were collected during drilling, placed in I-CHEM 
specialty cleaned glass containers, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division. Bldg. 45005, ORNL. Chain 
of custody forms for these samples are included with this data 
package. Soil sample 0818501 was collected in the split spoon 
interval from 4.0 feet to 4.2 feet on 5/21/87 and soil sample 
0818502 was collected in the augered interval at 13.2 feet on 
5/21/87. A drill water sample was collected from the water pump on 

PAGE 2...... OF ~ 
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ElniGeEngineerln& Design Ie Geosciences Group, Inc. 
'725 Pelllssippi Parlnray 
P.O. Box 23010 Knorville, Tn 37933-1010 (815)988-9788 

MONITORING WEU PROGRAM 
WEU OA TA NARRA lTV£: 

WEU No. 818 

the drill rig on 5/26/87. Analytical results for these three samples 
described above can be obtained from the Remedial Action Program data 
base at ORNL. 

2.4 Installation and Development 

2.4.1 Installation 

This was an open hole or type ewell, without a stainless steel 
screen. A fourteen-inch diameter boring was augered from ground 
surface to bedrock (13.2 feet). A ten-inch diameter string of 
decontaminated steel surface casing was installed and grouted in 
place. The surface casing minimizes potential cross contamination 
between the regolith and bedrock water bearing zones. The air rotary 
method was then used to drill an eight-inch diameter boring to a 
depth of 40.0 feet. A four-inch diameter stainless steel casing was 
installed and tremie grouted from the bottom of the eight-inch 
diameter boring at 40.0 feet and extending 2.6 feet above ground 
surface. The air rotary method was ~hen used to drill a 3 7/8 inch 
diameter boring (open hole interval) from the bottom of the four-inch 
diameter stainless steel casing at 40.0 feet to a total depth of 
100 •. 0 feet. A detailed schematic of the well is included on the well 
installation/completion form. 

2.4.2 Well Development 

Well number 818 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 

PAG£'_4_ OF' ~ 
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E~IGeEngineering. Design ~ Geosciences Group, Inc. 
'1'25 PeWsstppi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

MONITORING ItE1.1. PROGRAM 
WELL DA TA NARRA lTV£' 

ItE1.1. No •. _ 8_a8_ 

cleaning procedures (see P~ragraph 2.1). The well was developed 
until a measured total of 80 gallons of water had been evacuated and 
the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 
5 JTU's. A development form showing the exact method of development 
and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/3/88 at a depth of 
94.8 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 818 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model DPI-600 pressure transducer. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 
attached) value of 1.31 x 10-6 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 

5 20 PAGE_ OF'_ 
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E1-IGe .... . WELL No 818 ID Engineering. Design & Geosciences Group, Inc. '---
725 PeWssippi Parkway -
P.O. Box 23010 Kno:r:ville. Tn 37933-1010 (615}966-9788 

PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS 

COMPLIANCE 
PRE -DRILUNG TASKS .1MlE INlllALS 

1. EXCAVA710N PERMIT OBTAINED. 5/21/87 IfJI.& 
5/21/87 

2. ALL EQUIPMENT HAS BEEN ClEANED BEFORE DRIlliNG. ,u~ 

:la. SCREEN AND CASINGS HA ~ BEEN WASHED. STEAMED, N/ A 
RINSED WITH DE-IONIZED OR DIS71J.J.ED ~ TER. RINSED 
WITH ISOPROP'rT.. ALCOHOL. #+RAPPED WITH PR01EC71~ 
COVERlNt: AND STORED OFF THE (;ROUND. 

:lb. PRE-PACKAt;£l) SCREENS, CASINGS AND CENTRAUZE'RS 5/26/87 MiG 
HERE USED. 

4. WORK AR£4 FOR SAMPLE EXAMINA710N COVERED WITH 5/21/87 IItR 
CLEAN POL 'lETHYl.ENE'. 

5. ClEAN KNIVES; c:i'l.OW::S: -SAMPLE JARS AND LAB£l.S 5/21/87,At.t4 
ON-HAND. 

8. POLYE7H'1T...ENE COVER IN PLACE O~ HOl£ 5/21/87 ~ 

ADD/710NAL NOTES/OBS£RVA71ONS.· __________________ _ 

.~ 

~ 

oriSEJnfH S1QVA~~"~\. 1\ ~~ 5/21/87 
. Michael L\ irbers 

PA(;£ ~ OF' ~ 



ElniGeEngineering, Design 8< Geosciences Group, Inc. 
WELL No. 818 

725 Pellissippi Parkway . 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 • DECONTAMINA TlON CHECKLIST 

DRILLING EQUIPMENT 

ISOPROP'fl. DEIONIZED 

E(lUIPMOIT SCRAPE STE'AM STEAM ALCOHOL WATER 
CLEAN RINSE RINSE RINSE 

Rlt: X X X N/-4 N/-4 

AIJt:ERS X X X X X 

BITS X X X X X 

RODS X X X X X 

SAMPLERS X ·c·" X X X X 

e PIPES X X X X X 

HOIi'K TOOLS X X X X X 

AIJt:ER PINS X X X X X 

e OBSERVER Slt::NA TVRE/tJA 1/87 

PACE -.l OF' ~ 
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E~eEnglneering. Design Ik Geosciences Group, Inc. WE'LL No. B18 

725 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (815)986-9788 : 

ORNL MONITORING WE'LL LOG PAGE -l- OF--2- I 

LOCATI(JN: Main Plant - SWSA 2 DAlE: START: 5/21/81 

DRILLER: Stelle Clad 
fiNISH: 6L2I81 • 1 

LOGGED BY: Michael L. Ebers 
HELPER: S:tgv~ Kj rk 

Dri 1 tech 
HEAL""' PHYSICST: eall] Eldcldge 

DRILL' 

TYPE DRIWNG: Auger2 Air Rotar~ LUSRICANT TYPE: Mo 1 ~kote 1000 

No. SAMPLES TAKEN: three TYPE- two soil & one drill water 

CONTAINMENT TYPE-
.. Allgel: pac, plastjc aDd cODtajDment bali: I . 

"",ICKNE'SS OF SOIL (REFUSAL DEP"",): ] 2 A' DRIWNG FLVlD SAMPLES: 

DEP"", DRILLED IN ROCK: SS.C' TYPE: Drj]] Water DAlE: 5L26lBZ 

TOTAL DEP"", OF WELL: 100.0' 

DEP"", SAMPLE PERCENT . 
(FEU) (NUMBER .k RECOIfE'RY SOIL/l!JEDROCK DESCRIPTION 

FROM TO INTERVAL) (SPUT SPOONS) 

O.C 0.5 100% TODsoil and oroanic matter~ dark brown 

e 0.5 6.0 0818S01 20% Clav, lioht brown and Dale yellowish orange, 
@4.0'-4.2 dr.y friable with 70% chert (very liQht Qrav 

to medium liaht aray fraaments UD to 111)~ 

sliQhtly moist from 4.0' to 6.0'. very 
friable no bulk density due to friable samDle~ 

6.0 Solit sooon refusal 
6.C 12.0 Clavliaht brown sliahtly moist. 20% chert. 

verv liaht arav to medium liqht aray 
12.C 12.5 Limestona. olive arav. fine arained. thin 

bedded weathered. flat cobbles 
12.5 1411 Auaer refusal 

12.5 11.0 0818S02 Limestone hard drillina. soft at 16.0' -
@13.2' 16 5 1* 

11.0 21.0 Cavity. no resistance 
21.0 34.0 Limestone~ hard drillinq 
34.0 35.0 Cavitv 
35.0 40.0 0818W01 Limes tone. hard dri 11 i ng, med i um qra.y and 

e @40.0' olive qrav, fine-grained 
. 

PACE ~ OF 1!L. 

"",-.' 
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• E DIGeEngineermg. Design & Geosciences Group, Inc. 
WELL No. 818 

725 Pellissippi Parkway 
P.O. Box 23010 Kno'ltVille. Tn 37933-1010 (615)966-9788 

ORNL MONITORING WELL L 00 II PAG£_2_ OF~ 

~~"/; SAMPLE PERCENT 
(NUM8ER:f R£COl'ERY SOIL/8£DROCK O£SCRIPnON 

FROM TO INTERVAL I (spur SPOONS) 

40.0 46 0 Limestone. hard 
46.0 46.5 Fairlv soft drillina 
46.5 100. Limestone. hard drillina (soft drillina 82.0' 

- 82.2 1
) olive arav. fine-arained. dense 

100. TOTAL DEPTH 

* No detailed litholooic descriotion available 
for the interval from .12.5 1 to 100.0' due to 
the use of a containment box. 

e 

e ~ ... 

-
" --
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.. . WELL No. 818 E GeEngmeenng, Deslgn Be Geosciences Group, Inc. I --

725 PeWssippi Parkway 
P.O. Box 23010 Knorville. Tn 37933-1010 (615)966-9788 

WELL INSTALLA TlON/COMPLETION FORM 
LOCA770N Main Plant 
~RNL ~~5~fflNA TES . 

O.R.N.L. MONITORING WELL PROGRAM 
LOGGED PROOFED 
BY: Mi chae 1 L. Ebers BY: Mi chae 1 L. Ebers 

ORILUNG COMPANY: A. L. Clark Drilling Services 

ORIll£R: Steve Clark HELPER: Steve Kirk 

ORILUNG METHOD: r:l 14 INCH AUGER 12 . 5 LF'. 

~ 32.390.33 
£I.Ev. GROUNO 851. 55-
El.EV. TOP STAINLESS

13 STm CASING. 854.] 
DRILLING OA TES: 
STARTED' 5e1~87 
ANISHED:' 72 87 

[J INCH AUGER LF'. ~LOCK1NG CAP 

r:l 8 374 INCH ROTARY- 27 5 LF'. II ~ ~ DIA. StlRFA&E/.. a 3 118 INCH ROTARY- 60 0 LF'. I I - PflOTECl1VE CASING ~ 

MA lERlALS USED 
EST: USED 

\It7L ..!:.. Pot.lNDS OF' BENT'ONITE PELl.ET$ (StlRFACE CASING SEAl.) 

16 • 1 n: OF' ~ StlRFACE CASING 

M .--.:L. 0 .$4ar.5' OF' CEJlENT (SURFACE CAS'INC) 

~ POUNDS OF' POIK)ERED BENTONITE' (StlRFACE CASING) 

R f.W.LaIS OF' WA TER (SURFACE CAS'INC) 

..!2.... 6 n: OF' ..!.J'£ DIA. STAINt.ESS STEEl. CASING 

-B....j .l.!...0.$4ar.5' OF' CEJlENT (£.s CASING) 

..2.5..... POUNDS OF' POII!tJ£RED SENT'ONI1E (£.s CASING) 

'84 f.W.LaIS OF' WATER (.s.s CASING) 

..2.5..... POUNDS OF' BENTOIH1E PELl.ET$ 
(STAINLESS s:rm CASlNfI SEAl.) 

R£"ASON FOR DlFF'ERENct::S I1£'1JtEEN ES1MA TED 
I4X.lJIIES AND USED IIOtUII£S 

CaYities_and fractures 

SURFACE CASlNfI 1R£JIIF: t:Iiot./TED 
STAINLESS STEEl. CASING 

)O'~ NO [J 

lRDIlE' GHOUTED )0'00 NO [J 

ItfU COIlO USED ~ LOCKING STEEl. COIlO 
[J PlUSH IIOlJNTED ItfU COIlO 
[JOTHER 

MONlrORING JtEU PUUP BASE SET A T 

CENTRAUZERS A r 5.0 FEEr. 
20.0 FEET. 

40.0 FEET. 

NOTE: 
AI./. DEPTHS ARE ME'ASlJRED 
FROM G'ROUND SlIRFACE' 
UNLESS OTHERlffSE NOTED: 

94.8 FEET. 

80T'TW OF' IIOIiE 

MOfIC Cliot.lND SURFACE TO 
.l.2....5..R:rr 8E1.0W GROfJND 
StlRFACE 

--.-.- """., 0.0 
-~I .....-""'" """""" --

TO .l2-..O.nu 
~J .. ...l.i..nv. DlA.. 80f!£ HOLE' 

_0_ •• 0 _ TO 1 ..l.W FEET 

~. STAINI.ESS STEEl. CASING 

~ ~ ABOfIC t:IiOIJND 
SURFACE W 40 • 0 FEET 8ELOW 
(;R()IJND StlRFACE 

B e n to n i te SE::AL _1£: . .oTO 
,.. ~FEET 

1lE/JR0CK LE\I!I l1...Q. 

n.. o~ DIA. I1CRE Hot.£ 

lilt CliOUT .:sE4L .JlJl TO 
~FEET 

t:I_.. . CENT1W.IZER (rrP.) 

Bpntonitp ~,J.I 

39.0 T040.0 FEET 

3 7 18m" ~ ()ffN HCI.E 
I.. ::rn:;lrn;l_u_u. u FEET 

TYPE C~-----WELL HOU'lilll... O:ET- .. I I NOT TO SCAI.E 

PAGE ..J.Q OF -fQ. 
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E~IGeEngineering, Design 8c Geosciences Group, 
725 Pelllssippi Park'way 

WE'LL No.~ 

Inc. lOA TE: 5/21/87 
P.O. Box 23010 Kno:rrille. Tn 37933-1010 (615)966-9788 

MONITORING WELL AlA TERIALS 
CER TlFlCA TlON 

ITEM/MA TERIAL DA TF USED BATCllJVUMBER 

$AND 
N/A N/A 

BENTONITF ~/ZlL'dl n? 
5/26/87 O? 

STAlNl.ESS S7EE1.. SCREEN (PREPACKAGED o 'tE'S) o NO N/A N/A 
STAlNl.ESS S7EE1.. CAS/Nt: ~ (PREPACKAt:ED ~ Yr."S) 5/26/87 04 o NO 

STAlNi.ESS S7EE1.. CEN1RAlJZERS (PREPACKACED • 'rES) o NO 5/26/87 04 
STAlNi.ESS STEEL CAPS (PREPACKACED • 'tE'S) o NO 5/26/87 04 
MONITOR/Nt: ItEZ.L PUMP (PREPACKAGE'O ~ ~S) 3/3/88 02 

CROlIT '::JLt.('I'd1 05 
c; In 1P.7 nc; 

IfElL CO~S I 5/87 01 
St.IRFACE CAS/Nt: 5/22/87 01 

COMMENTS: 

OSSER>ER SIGNA I!IIIf;It>A TE.."b~~~51 21 187 

PACE: .1L OF' ..lQ.... 
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ElnlGeEnglneering. Design & Geosciences Group. 
725 Pe1lissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

POST-WELL COMPLE770N 
CHECKLIST 

Inc. HELL No. 818 

COMPLIANCE 
POST-WELL COMPLETlON TASKS 

1. AlUD SCRAPED FROM AUt:ERS, SAMPL£RS, AND ALL 
OTHER EQUIPMENT. 

2. ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 
CUmNGS DISPOSED OF IN ACCORDANCE WITH THE 
SPEClFlCA llON" PROVIDED. 

.J. WEZ.L DElIE1.0PED IN ACCORDANCE WITH THE SPEClFlCA llON" 
PROllfDED. AND DETAILS OF THE DEVE'LOPMENT ACllVlTY 
RECORDED. 

4. DRILUNG SITe PROPERL Y CLEANED UP AFTER 
COMPL£llON OF WElL INSTALLA TlON. 

1M1E INlTlALS 

6/2/87 fttt.E 

6/2/87 /fJ?G-

3/2/88 ~ 
6/2/87 ~ 

" REZ.£ASE SPEClFlC TeCHNICAL DIRECllONS FOR REt:ULA TORY COMPUANCE MONITORINt: WEl.1.S· 
PHASE I. OAK RIDGE' NA TlONAL LASORA TORr;, OAK RIDGE', W.O. K-4147, APRIL 1987. 

OBSE:R'lE:R SIGNA 17JRE/OA Te J..L rrl.wLt M'- 4&= 3/2/88 
o John M. McLoughlin 

~~ 6/2/87 
Michaii:Ebers 

i 

PAt:E 1.L. OF -1Q.. 
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E~GeEngineering. DesigJI. 8< Geosciences Group, mc. 
WELL No. 818 

725 PeWsslppi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9768 • MONITORING WELL 

DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

ME'THOO Or 
Geoguard Pume and Air Comeressor QEJIEl..QeMQ!.'(; 

O£'I£J.OPMENT 
2/29/88 BEGAN OA TEo' TIME: 

OEJlEl..OPMENT 
ENOINt: OA 7E: 3/2l88 

OEJlEl..OPMENT 
OBSERI.£1) BY: John M. McLoughlin2 EDGe 

ONE ItEZ.L VOLUME: 40 0 
t:t;~"ON$l. • 
TOTAL WATER RDlOI.£1) (REFER TO HEll 0£VE1.0PMENT 
OURING On£LOPMENT (GALLONSl:' BO.O PROGRESS SHEET rOR OETAILS2 

17JRBIOITY AT ENO 5 JACKSON IX1 CL£AR 
Or On£LOPMENT: 17JRBIOITY UNITS C SUCH7LY a.OUOY 

C MOO. 17JRBIO 
C MUOOY 

17JRBIOITY D£7ERMIN£O ANO 
ItEZ.L APPROI.£1) BY: Steve L. Laman, MMES 

- OOOR 
OF WATER: Non~ 
WATER C CHOt/NO SURrACE' C TANK TRUCK 
OISCHARG£O C STORM SEWERS C STORAGE TANKS 
TO: I'D ORUMS COTHER 

INITIAL PRE-On£LOPMENT 
WATER OEPTH: 35.3 Feet from surface 

OA TE O£OICA TED MONITORINt: IJEZL PUMP INSTALi..£O 3L3L88 AT 94.8 
FEET B£J.OW CHOUNO SlJRrACE' 

T'tPE Or PUMP INSTAl.L.£D G~ggl.Hll:d PUMP MODEl. 5~H 
BA TCH SERIAL NO. 

DEVELOPMENT OBSERVA nONS 

e 
OBS£RYER SlGNA17JRE/fJATE L.L:o r::n uA. 0 Ill' rni.l= 3L3L88 

. OJohn M. McLoughl°n 

PAGE .J1. OF -fQ.. 
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E DjGeEngineering. Design Be Geosciences Group, me. LOCA TTON: ~U S t 

DATE': 2/29/88 
725 Pellisslppi Parlr:way 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE WEll. _ VOLUME - 40.0 GALLONS 

DATE GAll.ONS DESCRIPTTON MEASlJRED TOTAL GALLONS TO TAL WEl.1. 
COMMENTS 

PUMPED or TURBIDITY TURBIDITY (JTU'S) PUMPED VOLUMES PUMPED 

2/29/83 27.20 

3/1/88 30.60 

3/2/88 22.20 Clear 5 JTU's 80.0 2 

e 

R£SIJL TS A T END Clear 5 JTU's 80.0 2 or DEYELOPMENT 

COMMENTS AveraQe oH = 8.7 

_. 

e -
, .--

PAGE' -1!. OF -'.Q.. 
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EI-feEn . . D' o. G' G In I WELL No. 818 ID gmeenng, eSlgn (X; eOSClences roup, c. . 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS~ 1967 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER~) 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENT!TLED 
"A SLUG TEST FOF: DETE;:;:MPHNG HYDF:AUL~C CONDUCT~\/ITY 
OF UNCONFINED AQU!~ERS WITH COMPLETELY OR PARTIAL~Y 
PENETRATING l;.!ELLS") 

l.t!ELL r\~o,,: 0;3 18 DATE OF TEST: 

PROJECT NO.: 22000620 CLIENT: MMES 

SITE LOCATION: MAIN PLANT 

EDGE, INC. FIELD INVESTIGATOR: MICHAEL L. EBERS 

INPUT DATA AF~E: 

INNER CASING D!AMETER = 4.25 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 3.88 
DIAMETER OF DRILLED HOLE = 3.88 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 60.00 

INCHES 

r-r:-T 
i-~:=' : 

11 ;.-. l.':-' 
~{C-/O~ 

DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN 
THICKNESS OF SATURATED AQUIFER ZONE = 60.00 

= ;~2. 58 FEET 
FEET 

DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 8.97 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = 1.00 
FALLING-HEAD INDEX = (1I11! IF FALLING,liOIl IF F!SING) 
NUMBER OF DEPTH-TIME DATA POINTS = 23 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOGCH) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

{'=I="j;:'T\ \. __ I! 

2.5998 
2.6002 

PACE....li OF 1Q... 



• 
EI~ft' I WE'LL No. 818 ID Engineering, Design Be Geosciences Group, Inc. 

725 Pellissippi Parkway 
P.O. BOl: 23010 Knorrille, Tn 37933-1010 (615)968-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
TIME DEPTH TO WATEF: HEAD 

(SEC (FEET) (FEET) 

75.00 11.550 2.580 
90.00 11.560 2.590 

105.00 11.540 2.570 
120.00 11.56() 2.590 
150.00 11.570 2.600 
180.00 11.570 24600 
240.00 11.560 2.590 
300.00 11.550 2.580 
360.00 11. 540 2A570 
420.00 11.530 2.560 
480.00 11.520 2.550 
540.00 11.520 2.550 
600.00 11.510 2.540 
720.00 11.510 2.540 
840.00 11.500 2.530 
960.00 11.490 2,,520 

1080.00 11.480 2.510 
1200.00 11,460 2.490 

e 1320.00 11.450 2.480 
1440.00 11.440 2.470 
1560.00 11.430 2.460 
1680.00 11. 430 2.460 
1900.00 11.420 2.450 

*'.**************'.I**'***'*************'**~************=*****~~ 

METHOD OF BOUWER AND :~:CE 

COMPUTED RESULTS USING DIAMETER OF DF.:ILLED HOLE: 

PERMEABIL!TY = 4.29E-08 FT/SEC = 1.31E-06 CM/SEC 

TRANSMISSIVITY = 2.S7E-06 FT.*2/SEC 

COMPUTED RESULTS USING D!AMETER OF CASING AND SCREEN: 

PERMEABILITY = 4.29E-08 FT/SEC = 1.31E-06 CM/SEC 

e TRANSMISSIVITY = 2.S7E-06 FT •• 2/SEC 

PA(;£' ..li. OF -'.Q. 



itELL Nc. 818 
Engineering, Design &: Geosciences Group, Inc. I -

725 Pel.U.u1ppi Parkway 
P.O. Bos: 23010 XDonW.e. TA 37933-1010 (815)988-9?88 

• HYDRAULIC CONOUCnl1TY CALCULA nONS 

I-
W 
W 
u.. 
3!: 
-' w 
> w 
-' 
a: e w 
l-
e( 

== 
3!: 
w 
<!J 
Z 
e( 
:I: 
0 

o 2 :3 4 7 8 9 o II 

e TIME IN MINUTES 
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CHAIN OF CUSTODY RECORD SAMPLE 

@ NUMBER: 
T MCI/CONSULTING ENGINEERS, INC. 

FOR 

f . .u) NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 
081850l (615) 966-9788 OAK RIDGE NATIONAL LABORATORY 

WELL NO.: 0818 LOCATION: II ... ;,..; R/f/\,n- - ";;;u.J.5A-2.. TYPE: 
So;,-

fI f,c-4#z I SA~EL. 1\ ~S\ DATE: TIME: 
""" ..... L . I~'V 5/2./81 q;s-o -1."1. 

(SIGNATUR£ , 

" 
RELINQUISHED BY: DATE: . TIME: WITH: 

RECIEVED BY : DATE: TIME: WITH: 
( SIGNATURE) ( SIGNATURE) 

~~Llt?L . C-/U/81 II~ 4oAJ-i IACt ~U rfU~) I{1Yo c)rVJL, 

U, 

. 

REMARKS: 



"ll 

'" I.Q 
tD 

I~ .. 
o 
"'iI 

I~ 

• e 
CHAIN OF CUSTODY RECORD 

FOR 

• 
SAMPLE 
NUMBER: O

· 
T MCI/CONSULTING ENGINEERS, INC. 

(.u. t NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE 

(615) 966-9788 
MARTIN MARIETTA ENERGY SYSTEMS 108'85 

OAK RIDGE NATIONAL LABORATORY ~ 
LOCATION: All. .. 

aBI B ' /'AMJ PLA'V''' - .;:5ws:A 2-

G/s.a' 

T 
RELINQUISHED BY: 

11\ (SIGNATURE) 

cUJ~cLJi\L 
\ 

........ (SIGNATURE J 

DATE: I TIME: 

S-/z6k7 ! /J4(J/l1-( 

WITH: 

J1CL 

RECIEVED BY : 
( SIGNATURE) 

RJ-tM-
u 

TYPE: ~o/ L. 

DATE ~)z. 1/87 

DATE: I TIME: 

i-zJ"1! /li:ltiJ 

TIME: 

.~.S04·"1. I 

WITH: 

c9f(NL 

REMARKS: _______________________________________________________________________________ ___ 
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• • • 
CHAIN OF CUSTODY RECORD SAMPLE 

NUMBER: e MCI/CONSULTING ENGINEERS, INC. 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS ..u.. NASHVILLE KNOXVILLE HUNTSVILLE LOUISVIL~E 
08Je,WClI 

(615)966-9788 . OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: /1'1 J";,.; RI9--r TYPE: 
0818 ::::p ;:~"f,t ... L W.-9 7"2:ll' ~ 

SAMP~~l. U, ~ e~1 DATE: TIME: 
S12~/e7 11.'oo;1.M. 

\ (SIGNATURE' 
\ 

RELINQUISHED BY: 
DATe: TIME: WITH: 

RECIEVED BY : 
DATE: TIME: WITH: 

:\ ( SIGNATURE) ( SIGNATURE) 

~l~L~.~ s/zbA7 II. '1/j A Jt..( ;14C-I- vH ~1z,fJ/'d 7 , (: ttl) ~te.NL 
v 

. 

REMARKS: 
, 

, 

: 

, 
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E~IGeEngineeriD.g, Design Be Geosciences Group, Inc. 
725 PeWsstppi Pulnray 
P.O. Bo% 23010 Knoxville, Tn 37933-1010 (815)988-9788 

1.0 General Information 

1.1 Well Location 

MONITORING WElL PROGRAM 
WElL OA TA NARRA 7l'IE 

WEl.L No.~ 

Monitoring well number 819 is located in the Main Plant area. It is 
east of SWSA 2, 30 feet inside the boundary fence. The location is 

. shown on ORNL drawing number C3E 20004 A078. Survey coordinates for 
this well are N 22,382.40, E 32,714.87 (X-I0 grid) or latitude 
35° 55 1 47.7" and longitude 84° 18 1 46.6". Coordinate data were 
provided by Martin Marietta Energy Systems. The method used for 
conversion from X-10 grid to Tennessee State Plane Coordinates came 
from the publication "Tennessee Valley Authority Data Services Branch 
and Mapping Services Branch, Oak Ridge, Tennessee, DOE Plant Control, 
November 6, 1985, Field Book: ESS-3115, pp. 1-20. 11 The latitude and 
longitude were calculated by Adams Craft Herz Walker Engineering, 
Inc. using methods from the U.S. Coast and Geodetic Survey 
Publication 62-4, IIState Plane Coordinates by Automatic Data 
Processing. II 

1.2 Drilling Information 

Well number 819 was drilled by A.L. Clark Drilling Services, Inc. A 
Driltech air rotary rig was used to drill this boring for monitor 
well installation under the operation of Steve Clark with the 
assistance of Steve Kirk. Drilling commenced on 5/18/87 and was 
finished on 5/20/87. Paragraph 2.4.1 includes a detailed discussion 
of the well installation and a well schematic is included on the well 
installation/completion form. A synopsis of the drilling activity 
follows: 

1 19 
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EInIGeEngineering. Design " Geosciences Group, Inc. 
"1'25 PeWssipp1 Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

MONITORINfl ItE"LL PR()(;RAM 

HEll. DA TA N'1f~ liVE' 
HEll. No. __ _ 

5/18/87 The Driltech was mobilized to the staked location and set 
up on plastic sheeting. The interval from. 0.0 feet to 3.8 
feet was split spooned. The boring was then augered from 
the surface to 4.5 feet using a 14-inch auger. A 5 1/2 
foot joint of 1011 surface casing was set and grouted. 

5/19/87 The boring was deepened from 4.5 feet to 40.0 feet with an 
8-inch tricone air rotary. Fourty feet of 4-inch stainless 
steel casing were installed and grouted. 

5/20/87 The boring was deepened from 40.0 feet to 60.0 feet with a 
3 7/8 inch tricone air rotary. This interval was left 
open. 

This well was logged by Engineering~ Design and Geosciences Groupt 
Inc. (EDGe), hydrogeologists Michael L. Ebers and John W. Anderson. 
All well construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. The batch origin of 
individual items is shown on the included Monitoring Well Materials 
Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools,surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package. 

2 19 
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EIDIGeEngineering. Design Be Geosciences Group, Inc. 
725 Pell.i.slrippl Parkway 
P.O. Box 23010 Knorrille. Tn 37933-1010 (815)988-9788 

2.2 Geology 

MONITORING H£l.L PROGRAM 

H£l.L DA TA NAGf~ TIllE" 
WE1..L No. __ _ 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east • 

2.3 Sample Collection 

One soil sample and two water samples were collected during drilling, 
placed in I-CHEM specialty cleaned glass containers, sealed and 
submitted to Sample Receiving, Analytical Chemistry Division, Bldg. 
4500S, ORNL. Chain of custody forms for these samples are included 
with this data package. The soil sample, 0819S01, was collected in 
the split spoon interval from 0.3 feet to 0.6 feet on 5/18/87. The 
two drill water samples were collected from the water pump on the 
drill rig on 5/19/81 and 5/20/87. Analytical results for the soil 
and water samples described above can be obtained from the Remedial 
Action Program data base at ORNL. 

A bulk density soil sample was colle.cteo from the split spoon sample 
interval from 4.0 feet to 4.3 feet. The sample was measured, weighed 
and a bulk density of 2.1 grams/cm3 was calculated. 

PAGE~ OF~ 
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E~IGeEngineering. Design ~ Geosciences Group, Inc. 
'725 Peillssippl Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)968-9788 

2.4 Installation and Development 

2.4.1 Installation 

MONITORING JtEl.l. PROGRAM 
JtEl.l. OA TA NARRA lTV£' 

WELL 'No. 819 

This was an open hole or type C we11 t without a stainless steel 
screen. A fourteen-inch diameter boring was augered from ground 
surface to bedrock (4.5 feet). A ten-inch diameter string of 
decontaminated steel surface casing was installed and grouted in 
place. The surface casing minimizes potential cross contamination 
between the regolith and bedrock water bearing zones. The air rotary 
method was then used to drill an eight-inch diameter boring to a 
depth of 40.0 feet. A four-inch diameter stainless steel casing was 
installed and tremie grouted from the bottom of the eight-inch 
diameter boring at 40.0 feet and extending 2.5 feet above ground 
surface. The air rotary method was then used to drill a 3 7/8 inch 
diameter boring (open hole interval) from the bottom of the four-inch 
diameter stainless steel casing at 40.0 feet to a total depth of 
60.0 feet. A detailed schematic of the well is included on the well 
installation/completion form. 

2.4.2 Well Development 

Well number 819 was developed to remove drill cuttings t silt, and 
other fi nes from the mon i tori ng wen. The moni tori ng we 11 was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 90 gallons of water had been evacuated and 
the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 

PAGE' ...L OF' ...!!. 
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EinlGeEnglneering. Design 8< Geosciences Group, Inc. 
725 PeWssippi Parkway 
P.O. Box 23010 Knorrille. Tn 37933-1010 (815)966-9788 

MON/TOR/Nt: ItEZ.L PROtJRAM 
ItEZ.L OA TA NARRA TTlIE' 

ItEZ.L No.~ 

5 JTU's. A development form showing the exact method of development 
anq other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/23/88 at a depth of 
56.8 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 819 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model DPI-600 pressure transducer. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 

) -6 attached value of 4.20 x 10 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 
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e EInFeEngineering. Design '" Geosciences Group, Inc. 
WELL No. 819 

725 Pell.issippi Parlcway -
P.o. Box 23010 Kno:n:ille, Tn 37933-1010 (615)966-9788 

PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS 

'QMPt.l~N'~ 
PR£-(2RlLLUVG TdSKS J2d.lE lli.tllALS 

1. EXCA VA 110N PERMlr 08rAlNED. 
5/18/87 jJIU! 

5/18/87 /I,IP: 
2. ALL EQUIPMENr HAS BEEN ClEANED BEFORE DRIlliNG. 

.:sa. SCREEN AND CASINGS HA 1£ BEEN WASHED. STE:AMED • 
N/A 

RINSED HlTH DE-IONIZED OR DISl1l.1£D WA 1!1? RINSED . 
HlTH ISOPROP'fL ALCOHOL. WRAPPED HlTH PROlFC111£ 
COVERINt; AND SrORED Off THE GROI.IND. 

3b. PRE-PACKA(;£D SCR£ENS. CASINGS AND CEN1RAUZERS 
5/19/87 1UlE. 

WERE USED. 

""- WORK AREA FOR SAMPLE £XAMINA 110N COVERED HlTH 
5/18/87 UI£ 

CL£AN POL YE7H'fLEN£. 

e 
5- CL£AN KNIVES. GlOVES. SAMPLE JARS AND LADEI..S 5/18/87 I(LI!f 

ON-HAND. 

6. POL'tE7H'YI.ENE COVER IN PLACE OVER HOLE. 
5/18/87 I/.te 

ADDI110NAL NOTES/08S£RVA 110NS: 

. 

-, 

\ 

-- 08SER<£R S1&YA~7FQ\L ~\. .C\ ~,'. 5/19/87 

. Michael ~ Ebers 
-

,,--
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e ElnjGeEnglneerin& Design & Geosciences Group. Inc. 
WELL No.~ 

725 Pellissippi Parkway 
P.O. Box 23010 Knorville, Tn 37933-1010 (615)966-9788 

DECONTAMINA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROP'Yl. . DeONIZED 

E()lJIPMENT SCRAPE STEAAI STEAAI ALCOHOL WATER 
CLEAN RINSE RINSE RINSE 

RIG X X X N/A NA 

AUGERS . X X X X X 

BITS' X X X X X 

RODS X X X X X 

SAMPLERS X ... X X X X 

e PIPES X X X X X 

Ift'RK TOOLS 
X X X X X 

AUGER PINS X X X X X 

e OBSERVER SIGNA TURE/tJA 8/87 
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• EInIGeEngineering. Design 8< Geosciences Group, Inc. 
WELL No . 819 

725 Pellissippi Parkway 
P.O. Box 23010 Knorville •. Tn 37933-1010 (615)966-9788 

ORNL MONITORING WELL LOG PAGE....L OF--L 
I 
! 

LOCATION: Main Plant DATE: START: 5/18/87 

ORILLER: S:te~e C] i:U:~ FINISH: 5£20£81 
Michael L. Ebers & LOGGED BY: 

HELPER: Steve Kirk Jonn W. Anderson 
I Driltech HE.:AL 7H PHYSICST: eau] Eldrjdge 

DHILL: . I 

I 

TYPE ORILUNG: Split spoon, Auger & Tricone LlIBRICANT TYPE': Mo lykote 1000 . ! 

No. SAMPLE'S TAKEN: one TYPE'.' soi 1 

CONTAINMENT TYPE'.- Auger Ran, R]as:tj~ and ~cD:tajDmeDt bc~ I 

THICKNESS OF SOIL (R£FlISAL OEPTH): ~.51 ORIWNG FLlIlD SAMPLES: 

OEPTH ORILLEO IN ROCK: 55.5 1 
TYP£.' Drill Water DATE: 5L19L87 

TOTAL OEPTH OF WEl.L: 60.0' Drill Water 5/20/87 

~ftc."/; SAMPLE PERcmT 
(NlIMBE'Rf R£COI.£RY SOIL/BEDROCK OESCRIPTION 

FROM TO INTERVAL I (SPUT SPOONS) 

e 0.0 0.3 100% . Topsoil, moderate brown with roots and rock 
fragments 

0.3 1.1 0819501 100% Clay, light brown, silty, dry, friable, 
@0.3-0.6 1 abundant chert fragments 

1.1 2.0 0 No recovery 
2.0 3.7 60% Clay. light brown. moist. plastic, chert and 

rock fragments 
3.7 Split spoon refusal 

3.7 4.5 Clay. light brown, moist, plastic. limestone 
pebbles and cobbles and chert fragments 

Bulk Density @ 4.0 1 to 4.3 1 = 2.05 grams/cm3 

4.5 Auger refusal 
4.5 7.0 Limestone 
7.0 9.0 Cavity, mud filled 
9.0 32.0 Limestone, very hard, broke @ 20' to 211 

32.0 40.0 Limestone, fairly hard 
40.0 60.0 --. Limestone, hard, 1" break at 43' 

e 60.0 TOTAL DEPTH 
-"-, ~~.--

. 
~-. 

- -_._ ....... _-
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EIDIGeEngineermg, Design & Geosciences Group, Inc. 
725 Pellissippl Parklray 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

WELL No.~ 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.!. MONITORING WELL PROGRAM 

LOCA T10N Mai n Pl ant 
ORNL GRID COORDINA TES 

1 ~~ :1~~J9 
LOGGED PROOFED 
BY: Michael L. Ebers 8.Y: Michael L. Ebers 

DRILUNG COMPANY: A. L. Clark Drilljng Servjces 

DRIlLER: Steve Cl ark HEZ.P£'8.· Steve Ki rk 

DRILUNG METHOD: ~ 14 INCH AUGER 4. 5 LF. 

£LEV. GROUND. 827 83 
£LEV. TOP STAlNl.£SS 
STEEl.. CASING. 830. 28 
DRILLING DA TES: 
STARn:.D.· 5~18~87 
F7NISHED~ 5 20 87 

o INCH AUGER LF. ~LOCKINQ CAP 

kI ~ f4 INCH ROTARY- 35.5 LF. II L.J: ...l..!L..JN DIA. SVRFAr;E/ 
~ 18 INCH ROTARY 20.0 LF. ,. 1'R0TECl11£ CASlNQ ~ 

MA TERIALS USED 
EST. USED 
IIa. 112(.. 

15.-.0 POUNDS OF l1£NTONI7E PEJ.lETS (StJRFAC£' CASlNQ SEAL) 

~ n: OF' ...l.Q.......g( StJRFAC£' CASIN(; 

l...i-~ .$4Q:.S' OF' CEJlENr ($lJRF'AC£ CAStNC) 

6.0 POUNDS OF' POttrJER£D 8ENTONITE ($lJRF'AC£ CASlNQ) 

l.8..Jl fJAJ.LONS OF' WA 1ER (StJRFAC£ CASfNG) 

42 • 5 n: OF' ~ DlA. STA/NW.i!S STm CASING 

8 • 4 13 • 0 .$4Q:.S' OF' CEJlENr (SS CASlNQ) 

25 • 0 POUNDS OF' POttrJER£D l1£N1tINI7E (,S:s CASING) 

7..5.....Q fJAJ.LONS OF' WA 1ER (SS. CASING) 

2.O...ll POlJNDS OF' l1£NTONI7E PEJ.lETS 
(SWNLESS STm CASING SEAL) 

R£ASJ:)N FOR DlF'FERENC£S BETWEEN ES7JtA TED 
II(JI.UIIES AND lJSE/) II(JI.lJA(ES 

Fractures. Cavities and Spillage 

SlIRF'AC£ t:ASlNG TREIIIE GROUTED 
SWNLESS STEEL CASING 
1R£JII£ flROlJTED 

)!'SIX! 

)!'Sill 

NOD 

NOD 

ItEl.L COle USED fXI LOCKINC STm COle 
D FLIISH IIOlJNTED It£LI. COle 
D OTHER 

MONITORING WELL PUMP BASE SET AT 56.8 FEET. 

CENlRAUZERS AT 3.0 FEET. 
20.0 FEET. 

40.0 FEET. 

NOTE: 
ALL DEPTHS ARE MEAStJRED 
FROM GROUND StJRFACE . 
UNLESS OTHERWISE NOTED: 

TYPE C·'--WELL SOm:MI OF' /IOR£ 
H«.EfiQ..Jl FEET-

MOI£ CROUND stlRFAC£' ro 
~ Baow GROt/ND 
St/HFAC£' 

CONCR£7E' PAD 

-..:rAil (;ROlJ4T SEAl.O .JWL 
ro~ 

'1.. ~ DIA. 80RE HOlE 
--L 7r)..L.5.. FEET 

--Luv. STA/NW.i!S STm CASING 

J;iFf;1 ~ 116'01£ GROlJNI) 

SlIRF'AC£ 7r) 40. O· FEET 8£1.0W . 
GROIJH(J stlRFAC£' 

Bentonite SEAl. ~ 7r) 
~ ..!..L FEET 

FJ£1)R0Q( I.EWl. !..L 
1::1" Ij~ DIA. IIORE HOlE 

SEAl. --D...Jl. 7r) 
FEET 

~.. CEN'fRAI..I2ER (rrP,) 

'3-J..JS!...JNaI DIA. a>EN HOI.E 
,.. 40.0 7r)60.0 FEET 

NOT TO SCALE 
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e EInIGeEngineering. Design & Geosciences Group, Inc. 

HE'LL No. 819 

OAlF: 5/18/87 
725 Pe1llssippi Parklnly 
P.O. Box 23010 Knoxv:Ule, Tn 37933-1010 (615)966-9788 

MONITORING WELL MA TERIALS 
CER 77RCA 770N 

lTEM/MA TERIAL DATF USED 8A TCH NUMBER 

SAND 
N/A N/A 

BENTONITE' 
1'111\ NIP\. 

STAINLESS STEEL SCREEN (PREPACKAGED a ~S) a NO N/A N/A 
STAINLESS STEEL CASING - (PREPACKAGED .~ res) 5/19/87 02 a NO 

STAINLESS STEEL CENTRAliZERS (PREPACKAGED . ~) a NO 5/19/87 04 
STAINLESS STEEL CAPS (PREPACKAGED • ~S) a NO 5/19/87 01 

MONITORING HELL. PUMP (PREPACKAGED .~ res) a NO 3/23/88 02 

e GROUT 
':11 HH~I U~ 

5/19/87 05 
HELL. COI!f/i'S 5/87 01 
SURFACE CASING 5/18/87 02 

/ 

COMMENTS: 

e ~WR SlWA1IIREfi'A~~ 508L87 
Michael L Ebers 
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E~IGeEngineering, Design & Geosciences Group, 
. 725 Pellissippi Parkway 

P.O. Box 23010. Knoxville. Tn 37933-1010 (615)966-9788 

UE"LL No. 819 Inc . 

POST-WELL COMPLE770N 
CHECKLIST 

COMPLIANCE 
POST- gLL COMPLETION TASKS 1M.lE INITIALS 

1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 5/20/87 ~ 
OTHeR E:QUIPMENT. 

2- ALL MUO FROM RIG AND E:QUIPME:NT SCRAPINGS AND 5/2.0/87. ~ 
CUmNGS DISPOSED OF IN ACCOROANCE' WITH THE: 
SPE:c/FlCA T1ON" PRO'ADE:D. 

.J. WELL DF:vE'LOPED IN ACCORDANCE: WITH THE: SPE:C/FlCA 110N" 3[4[88 JmhL 
PROVIDED ANO DE:TAILS OF THE: OEVEl.OPMENT AC11'ATY 
RECOROED. 

4. ORllliNG SITE PROPE:RL Y Ct£ANED UP AFTER .. 5L20/87 ;J.JtG 
COMPLE110N OF WELL INSTAL1.A 110N. 

" RElEASE' SPE:C/FlC TECHNICAL OIRECT10NS FOR REGULA TORY COMPliANCE MONITORING mLS 
PHASE I, OAK RIDGE NA 110NAL LABORATORY, OAK RIOGE;, w.a K-4147, APRIL 1987. 

OBSERVER SIGNA nJRE/t)A TE tl....L. rrl '< de 0 tl1 '- 4-/1-: 
~~hn M. McLoughlin 

r~~l~.Jl..£. cl, 
Mi chae 1 ISt( "Ebers 

3/4/88 

5/20/87 
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e E~GeEngineering. Design '" Geosciences Group, Inc. 
M"LL No. 819 

725 Pell:lssippi Parlnray 
P.O. Bos: 23010 Knorville, Tn 37933-1010 (615)968-9788 

MONITORING WELL 
DEVELOPMENT FORM 

OEVE'LOPMENT OETAILS 

UETHOD OF 
I2El1ELQeMfJ:!..T; Geoguard PumQ with Air ComQressor 

D£VEl.OPUENT 
B&.GAN DA~' 30L88 11M£: 

DEJlELOPMENT 
ENDING DA TE: 3L4L88 

D£VEl.OPMENT 
OBS£R\fED BY.- ~QhD MI McLQughlinl EDGe 

ONE ItE1.l. VOL(JME: 
27.0 . (GAllONs) 

TOTAL WATER REMOVED (REFER TO ItE1.l. DEVE'LOPMENT 
D(JRING DEItClOPMENT (CAllONS2: 90 PROCRESS SHEET FOR DETAILS2 

TURBIDITY A T END 5 .bICKSON ijI CI.£AR 
OF D£VEl.OPMENT: TURBIDITY (JNITS Cl SUGHTL Y a.O(JDY 

Cl MOD. TURBID 
Cl U(JDDY 

e TURBIDITY D£T£RIrIINED AND 
Rud~ C. Wil1iams a MMES ItE1.l. APPROVED BY: 

ODOR 
OF WATER: Slight Organic Odor 
WATER Cl GRot/NO S(JRFACE' Cl TANK lR(JCK 
DISCHARG£D Cl STORM SEWERS Cl STORAGE TANKS 
10: 111 DRUMS ClOTHER 

INI11AL PRE-DEJIE1.OPMENT 
WA TER DEPTH: 19.8 Feet from surface 

DA 1£ DEDICA TED MONITORING ItE1.l. P(JMP INSTAllED 3L23L88 AT 56.8 
F'E£T BELOW GROUND SlJRFACE 

TYPE OF P(JJlP INSTALLED Geoguard P(JMP MODEL 5614 
BA TCH SERIAL NO. 

OEVElOPMENT OBSERVA 7l0NS 

" . 

- OBSERVER SlCNATURE,/tJA1£ iL m 6.,.Q.Q mc.tf- 3/23/88 
~John M. Mcloughli 

-
~.".- .... _ ... ' 
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,. 
819 IJELL. Na 

e E DIGeEngineerillg. Dem,n & Geosciences Group, me. 
Main 

LOCA"ON: Pl ant 

OATE.· 3£3£88 725 Pellissippi Parkway 
P.O. Box 23010 ICnorrille. Tn. 37933-1010 (615)966-9788 

MONITORING WELL DEVELOPMENT PROGRESS I 

ONE WElL VOLUME.- 27.0 GALLONS 

OATE 
(;Al.l.ONS OESCRIP"ON MEASURED TOTAL (;AlLONS TOTAL IJELL. 

COMMENTS 
PUMPED OF TURBIOITY TURBIOITY (JTU"S) PUMPED VOLUMES PUMPED 

3/3/8f. 45 Clear 
3/4/8f. 45 Clear 5 JTU's 90 3.3 

! 

I 
i 

. 

I 

e ". 

I 

RESUL TS A T END Clear 
OF OEYELOPMENT 

5 JTU's 90 3.3 

COMMENTS 

I 

I 
.. 

. ~. 
"-.' 

. -._,.,. __ . -----~--,-----.-

. w_ ....... __ . 
--.-...... ~ -.--.•..... - .•........ -. 
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E'-feEn . . D' o. Ge' G In I H£LL No. 819 ID gmeermg, eSlgn or. OSClences roup, C. 
725 PeWssippi Parkway 
P.O. Box 23010 Knorville. Tn 37933-1010 (815)988-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULA~ES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES; 

(1) METHOD OF COOPER ~ BF:EDEHOEFT AND PAPADOPULOS, . 1967 
(ARTICLE IN VDL.3, NO.1 OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER") 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
'vOL. 12, NO, 3 m= WRR ENT I TlED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETF:ATING WELLS") 

W:::LL NO.: 081'7' 

PRO,] ECT NO.: 22000620 

SITE LOCATION: MAIN PLANT 

DATE OF 1'"r:Ci. 
j :- ....... i • 

CL lENT:· r1~1ES 

EDGE, INC. FIELD INVESTIGATOR: MICHAEL L. EBERS 

INPUT DATA ARE: 

INNER CASING DIAMETER == 4.25 INCHES 
INNER SCF:EEN OF: OPEN-HOLE D I At'1ETEF: == 3.88 INCHES 
DIAMETER OF DRILLED HOLE = 3.88 INCHES 
LENGTH DF SC~~EEN OH INTAI<E POF~TION = 20.00 FC:ET 

4/13/88 

DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN == 37.90 FEET 
THICKNESS OF SATURATED AQUIFER ZONE == 20.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = L 59 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = 1.00 
FALLING-HEi~D INDEX = 1 (Hll! IF FALLING, BOH IF S~!SING) 

NUl'lBER OF DEPTH-TIME DATA POINTS = 27 

HO I.tJAS COMPUTED FRO!'! INTEF:CEPT OF FUJT OF LOG (i-j) 'v'S. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

2.5()24 
2.5029 
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E'-Fe . I WELL No. 819 ID Engineering, Design & Geosciences Group, Inc. 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxv.ille, Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
TIME 

(SEC 

30.00 
40.00 
50~OO 

6C.OO 
75.00 
90.00 

105.00 
lW.OO 
150.00 
180.00 
240.00 
300.00 
360.00 
420.00 
48G:.OO 
540.00 
600.00 
720.00 
840.00 
9~.00 

1080.00 
1200.00 
1320.00 
1440.00 
1560.00 
1680.00 
1800.00 

DEPTH TO (,tJATEF! 
(FEET) 

4.110 
4.110 
4.100 
4.090 
4.090 
4.080 
4.080 
4.080 
4.080 
4.070 
411060 
4.050 
4.050 
4.04 0 
4.030 
4.030 
4.020 
4.010 
4.000 
3.990 
3 .. 980 
3a970 
3. 'i60 
3.950 
3.940 
3.930 
:!,.920 

!'1ETHOD OF BOUWER f~ND RICE 

HEAD 
(FEET) 

2.520 
211520 
2.510 
2.500 
2.500 
2.490 
2.490 
2. ~·9() 
2: 4'?O 
2.480 
2.470 
2.l!·60 
2.460 
2~450 
2:440 
2.440 
2.430 
2.420 
2.410 
2.400 
2.390 
2.380 
2.370 
2.360 
2.3!SO 
2.340 
2 .. 330 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 1.38E-07 FT!SEC = 4.20E-06 eM/SEC 

TRANSMISSIVITY = 2.75E-C6 FT**2/SEC 

COMPUTED RESULTS US I NG D I A~'tETER OF CAS! j',lG AND SCFEEN: 

PERMEABILITY = 1.38E-07 FT/SEC = 4.20E-06 eM/SEC 

r~MrS8IVITY = 2.75E-06 FTU2/SEC 
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..aL No. 819 
Engineerlng, Design at Geosciences Group, Inc. I -

e 725 Pel1J.a1ppl Parkway 
P.O. Box 23010 KnoX'91lle, Tn 37933-1010 (815)988-9'788 

HYDRAULIC CONOUCYVlTr CALCULA TlONS 

t-
W 
W 
IJ.. 

35 
..J 
W 
> e w 
..J 

a: 
w 
t-
< 
3: 
35 
w 
C.!l 
z 
< 
:::s:: 
(,) 

e TIM E IN MINUTES 
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• e 
CHAIN OF CUSTODY RECORD 

FOR 

e. 
SAMPLE 
NUMBER: OTt MCI/CONSULTING ENGINEERS, INC. 

II NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 
(615) 966-9788 OAK RIDGE NATIONAL LABORATORY 

WELL NO.: 
0819 

r\ 

LOCATION: M.It;,.,j PL.;' NT -,;S'w.s"" Z TYPE: 

SAMPLE) 1 i (\ O.?tl 
. ~ Y.. __ .L~.~ 

_\ 
\ 

RELINQUISHED BY: 
( SIGNATURE) 

(fLJ D-~.~~ 
'\ 

(SIGNATuRE) 

DATE: I TIME: 

sfrbl'67 1/;:4l>4H 

, 
0.3: 70 O.G 

WITH: 

Mc..:r. 

RECIEVED BY : 
(SIGNATURE) 

~g-~ 
1J 

eSo /i- . 

DATE: 

S/'8/87 

DATE: I TIME: 

~/zJ6( II ~ '-If) 
I 

0819.5 oJ.. 

TIME: 

WITH: 

ere-AI L. 

REMARKS: ______________________________________________________________________________ __ 



-0 
III 

co 
tD 

I~ 
o 
....... 

I~ 

e 

OTt MCI/CONSULTING ENGINEERS, INC. ..u. NASHVILLE . KNOXVILLE HUNTSVILLE LOUISVILLE 

(615) 966-9788 

e 
CHAIN OF CUSTODY RECORD 

FOR 

MARTIN MARIETTA ENERGY SYSTEMS 
OAK RIDGE NATIONAL LABORATORY 

e 
SAMPLE 
NUMBER: 

081.9WO~/ __ _ 

LOCATION: 

rsAr(Pl~~-----'r---_J IffJ"',y HriN/ "- ~WS'1 Z-
TYPE: ::D~ ILl- AlA TEl'\. 

\ (SIGNATURE 1 

RELINQUISHED BY: 
(SIGNATURE) 

CILLM~ 
DATE: 1 TIME: 

1a/s 7 IIJ.'4>JtoC1 

WITH: 

/4c....I 

RECIEVED BY: 
( SIGNATURE) 

~f-JL9 
-7) 

DAT~/t'1/ '&7 

DATE: I TIME: 

~1l"/0)1 11.: l(cJ 

TIME:, . 
1tJ. 4s A.lr I 

WITH: 

O~#JL. 

REMARKS: ______________________________________________________________________________ __ 



I: 

-0 
III 
~ 
(!) 

I~ 
o 
-it 

t-' 
~ 

'e fit e' 
CHAIN OF CUSTODY RECORD SAMPLE 

• 
NUMBER: 

T MCI/CONSULTING ENGINEERS, INC. 
FOR 

f,.u.t NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 
0819Woz.. (615) 966-9788 OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATlON:.:5WSJf 2..- M'fIN ?t...Ftrvr- TYPE: 

'"\ 08/9 ...::z::>R / L L, Irv A re::-~ 
I 

~A PLE~ t) ... J ~ D.:f-sO~ ..:::::1;>RI '-L. t-V1"7 n:r.z:.. e ~ 0 
I 

DATE: TIME: 
S/Zo/s7 II'- "3D A.if.(. 

(SIGNATURE' 

RELINQUISHED ~Y: -
DATE: TIME: WITH: 

RECIEVED BY : 
DATE: TIME: WITH: , ( SIGNATURE) ( SIGNATURE) 

~ ~. ~<q~ 
i!lt4/1c '" <'~ J ·'J(2t./tn //:4<>/{.M tvtC!...-L ~V S/Z'97 1/; '{o o-tUJ{.... 

.....,. U I 

. 

REMARKS: 

------_ ... __ ._----- - - ----................. -
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E~IGeEngineering. Design & Geosciences Group, Inc. 
725 Pe1liss1ppl Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

1.0 General Information 

1.1 Well location 

MONITORING HEZ.L PROGRAM 
HEZ.L OA TA NARRA llVE 

WELL No.~ 

Monitoring well number 820 is located in the Main Plant area. It is 
south of SWSA 2 approximately 300 feet north of Building 4500 N. The 
location is shown on ORNl drawing number C3E 20004 A078. Survey 
coordinates for this well are N 22,341.77, E 32,422.00 (X-10 grid) or 
latitude 35° 55' 45.7" and longitude 84° 18' 49.3". Coordinate data 
were provided by Martin Marietta Energy Systems. The method used for 
conversion from X-lO grid to Tennessee State Plane Coordinates came 
from the publication "Tennessee Valley Authority Data Services Branch 
and Mapping Services Branch, Oak Ridge, Tennessee, DOE Plant Control, 
November 6, 1985, Field Book: ESS-3115, pp. 1-20." The latitude and 
longitude were calculated by Adams Craft Herz Walker Engineering, 
Inc. using methods from the U.S. Coast and Geodetic Survey 
Publication 62-4, "State Plane Coordinates by Automatic Data 
Processing." 

1.l Drilling Information 

Well number 820 was drilled by A.l. Clark Drilling Services, Inc. A 
Gus Pech rig was used to drill this boring for monitor well 
installation under the operation of A. l. Clark, III. Drilling 
commenced on 6/22/87 and was finished on 7/2/87. Paragraph 2.4.1 
includes a detailed discussion of the well installation and a well 
schematic is included on the well installation/completion form. A 
synopsis of the drilling activity follows: 

18 
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EIn!GeEngineering. Desip /Ie Geosciences Group, 
'7'25 Pe1.l1ssippl Parkway 
P.O. Box 23010 Kno:nille, Tn 37933-1010 (615)966-9788 

Inc. 

MONITORING WELL PROCRAM 
WE1..L OA TA NARRA TlVE' 

WE1..L No. 820 

6/22/87 The Gus Pech was mobilized to the staked location and set 
up on plastic. The interval from 0.0 feet. to 2.2 feet was 
split spooned and the hole was augered from the surface to 
6.0 feet with a 6 3/4 inch auger. 

6/23/87- The boring was augered from 6.0 feet to 20.0 feet in medium 
6/29/87 hard to hard limestone. 

6/30/87 Bailed boring all day. 
7/1/87 Bailed boring and installed 15 fee"t of 2 inch stainless 

steel screen and 7.8 feet of stainless steel casing, 
followed by a sandpack and bentonite seal. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologist Michael L. Ebers. All well construction 
materials and supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items is shown on 
the included Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package. 
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EInIGeEngineeriD& Design " Geosciences Group, Inc. 
?25 PeWssippt Parkway 
P.O. Box 23010 Kno:z:v.Ule, Tn 37933-1010 (815)986-9788 

2.2 Geology 

MONITORING JtE"LL PROGRAM 
WElL DA TA NARRA llVE: 

JtE"LL No. 820 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east. 

2.3 Sample Collection 

One soil sample was collected during drilling, placed in an I-CHEM 
specialty cleaned glass container, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 4500S, ORNL. A chain 
of custody form for this soil sample is included with this data 
package. Soil samp1e'0820S01 was collected in the split spoon 
interval from 0.3 feet to 0.5 feet on 6/22/87. Analytical results 
for the soil sample described above can be obtained from the Remedial 
Action Program data base at ORNL. 

A bulk density soil sample was collected from the split spoon sample 
interval from 1.9 feet to 2.2 feet. The sample was measured, weighed 
and a bulk density of 2.0 grams/cm3 was· calculated. 
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E~IGeED8fneering. Design Ie Geosciences Group. Inc. 
725 PeWssippl Parkway 
P.O. Box 23010 Knorrille, Tn 37933-1010 (815)988-9788 

2.4 Installation and Development 

2~4.1 Installation 

!.IONITORING HE'LL PROGRAM 

WELL OA TA Ng~ffA TlJ/F 
WELL No. __ 

This was a type A well. A two-inch diameter stainless steel silt 
trap was installed from 19.8 to 20.0 feet. Above the silt trap a 
two-inch diameter stainless steel screen was installed from 4.8 to 
19.8 feet. A two-inch diameter stainless steel casing was installed 
above the screen from 4.8 feet to 3.0 feet above ground surface. A 
sandpack was then poured into the annular space from 3.5 to 20.0 
feet, with a 2.0 foot bentonite pellet seal poured into the annular 
space above the sandpack from 1.5 to 3.5 feet. The annular space 
from the top of the bentonite seal to the surface was tremie grouted 
with a cement/bentonite slurry. A detailed schematic of the well is 
included on the well installation/completion form. 

2.4.2 Well Development 

Well number 820 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 39.1 gallons of water had been evacuated 
and the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 
5 JTU's. A development form showing the exact method of development 
and other pertinent data is appended. 
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E~IGeEngineering. Design & Geosciences Group, Inc. 
725 PelUssippi Parkway 
P.O. Box 23010 Knorrille. Tn 37933-1010 (615)966-9788 

AlONITORINt:; W£l.L PROt;RAJI 
W£l.L OA TA NARRA 1111E' 

WElL N().~ 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/8/88 at a depth of 
17.5 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 820 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model DPI-600 pressure transducer. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 

) . -6 attached value of 8.92 x 10 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conduct1vity calculations is included in this data package. 

5 1 
PA(;£...;..... OF' __ 



e ElnIGeEngineering. Design 8< Geosciences Group, Inc. 
WELL No. 820 

725 Pelllssippi Parkway . 
P.O. Bo'%. 23010 Kno:nille. TIl. 37933-1010 (615)966-9766 

.. 

PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS 

CQMPLlANC&' 
e.8.E-I2.RILl/tt.G ~Sl!$ IMIE INlnALS 

1. EXCA VA TJON PERMIT 08TAlNED. 
6/22/87 

$!Er. 
6/22/87 

iIhi 2- ALL EQUIPMENT HAS 8EEN ClEANED 8EFORE DRIWNG. 

Jo. SCREEN AND CASINGS HA ~ 8EEN WASHED. STEAMED, 
N/A 

RINSED WITH DE-IONIZED OR DISTJLL£D WA Jli1?, RINSED 
WITH ISOPROP'Il. ALCOHOl.. WRAPPED WITH PROTECTJ~ 
COI£RING AND STORED OFF THE GROUND. 

.3b. PRE-PACKAGED SCREENS, CASINGS A/{D CENTRAliZERS 
7/1/87 JtILe 

HERE USED. 

4. WORK AREA FOR SAMPLE EXAMINA TJON COIlERED WITH 
6/22187 /I(£G 

Cl.EAN POL rE7H'tl.£NE. 

S. ClEAN KN/~S. G'LOJ£S; SAMPLE JARS AND LABELS 
6/22/87 . !(I.fi.. 

e ON-HAND. 

8. POL YE7H'tl.£NE COlIER IN PLACE OIlER HOLE. 
6/22/87 II(tIif 

ADDITJONAL NOTES/08SERVA TJONS: 

'" 

e OSSTR~ SQYAnm~~&:l:~ 7/1/87 

Michael • bers 
-

. -~--...... "~." 
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e" E~GeEngineering. Design & Geosciences Group, Inc. 
WE:LL No. 820 

725 PeWssippi Parkway . 
P.O. Box 23010 Knorville. Tn 37933-1010 (615)966-9788 

D~CONTAMINA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPn. . D£JONIZED 

EQUIPMENT SCRAPE STEAM STEAM ALCOHOL WATER 
ClIAN RINSE RINSE' RINSE'· 

RIC X X X N./,4 N./,4 

AUCERS X X X X X 

.. 
811S X X X X X 

RODS X X X X X 

SAMPlERS X ... X X X X 

e PIPES X X X X X 

Itai'K TOOLS 
X X X X X 

AUCER PINS X X X X X 

; 

e OBSER>£R SGVA~A~~~1 ~-- ~2/87 -I _. 

Michae 1 L. ~e rs 
.~~--.-
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• _jGeEngineering, Design 8< Geosciences Group, Inc. WELL No . 820 

725 Pellissippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

ORNL MONITORING WELL LOG PAGE --L OF-L 

LOCA710N: Main Plant - SWSA 2 DATE: START: 6/22/87 

A. L. Clarka III FINISH: ZllL8Z 
DRILLER: Michael l. Ebers LOGGE:O BY: 
HELPER: None 

Gus Pech HEAL TH PHYSICST: Eau] Elgrjgge 
DRILL: 

TYPE DRILUNG: Split spoon, Auger LUBRICANT TYPE: Molykote 1000 

No. SAMPLES TAKEN: one TYPE: soil 

CONTAINMENT TYP£.' Auger Qan and Qlastic 

THICKNESS OF SOIL (REFUSAL DEPTH): ~:~I DRIWNG FLUID SAMPLES: 

DEPTH DRILLED IN ROCK: 17 .8 1 
TYPE: N/A DATE: 

TOTAL DEPTH OF WEll.: 20.0 1 

'lfu'ft SAMPLE PERCENT 
(NUMBERJ RECOVERY SOIL/SEDROCK DESCRIP710N 

FROM TO INlE'RVAL (SPUT SPOONS) 

• 0.0 0.2 100% Clay and topsoil, moderate brown with roots 
0.2 0.9 0820S01 100% Clay, moderate brown, damp, fairly soft 

@0.3-0.5 1 

0.9 2.2 100% Shale, weathered with limestone pebbles, 
grayish orange and olive gray, slightly damp 
Bulk Density @ 1.9 1 - 2.21 = 2.0 grams/em3 

2.2 Split spoon refusal 
2.2 5.5 Shale, weathered with limestone pebbles, 

grayish orange and olive gray, slightly damp 
5.5 10.0 limestone, hard, fine grained, olive gray, dry 

10.0 10.8 Shale, soft, dry 
10.8 15.3 limestone, hard, moist at 15 1 

15.3 18.1 Limestone, shaly, fairly soft, moist 
18.1 18.3 limestone, hard, moist 
18.3 20.0 limestone, shaly, fairly soft, moist 

20.0 TOTAL DEPTH 

e 
--~--~-. 
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E1-IGe I WElL No. 820 ID Engineering, Design &: Geosciences Group, Inc. --
725 PeWssippl Parkway 
P.O. Box 23010 Knoxv:Ule. Tn 37933-1010 (615)966-9788 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L. MONITORING WE'LL PROGRAM 

LOGGED PROOFED 
BY: M; chael L. Ebers BY: Mi cbael L. Ebers 

DRIUJNG COMPANY: A. L. Clark Drilling Services 

DRIllER.· A. L. Cl ark, II I HElPER: ______ _ 

LOCA 710N Ma in Pl ant 
ORNL GRID C,400RJ}fNA TE'S 
N 22 ,3 1 77 
F 32.422:00 
EI.Ev. GROUNo8OT.3 5 
EZ.E:v. TOP STAINLESS 33 
STEEL CASING. 81 U • 
ORILUNG OA TE'S: 
STARTED.· 6~22~87 
nN/~EV~71 87 

EQUIPMENT 01 6 INCH AUGER 20.0 LF. 
i- _i...-L()Q(lNfJ STEEL tXIlE7/' 

C INCH AUGER LF. 

AlA lERlALS USED 

EST. USED 
VOL. ~L 

lhO FEET OF 2 IN. s.s. SCREEN 

-1....8 FEET OF 2 IN. s..s: CASING 

..3.....Q -5-.0 SACKS OF SAND 

3.Q...Q ..3.5.-0 POUNDS OF BENTONITE' PELLETS 

.l...Jl -1.....0 SACKS OF CE'AlENT 

-2- POUNDS OF POWDEREV BENTONITE' 

-L GALLONS OF WA TE'R (CEMEN71NG) 

REASON FOR DIFFERENCES BE7WE'E'N ES71MA TED 
VOLUAIES AND USED ~LUMES 

Spillage and Irreg~lar Auger 

Borinq Diameter 

It!l.L COlE7/' USED !l LOCKJII(; STEEL tXI~ o F'lJJSH MOUNTED It!U ~1E7/' 
COTHER 

SIL T 'fRAIl USED l'D'«J NO 0 

MONITORING rw::u PUMP BASE SET AT 17.1 FEET. 

CENTRAUZERS AT 5 FEET. 
20 FEET. 

____ FEET. 

NOTE: 
ALL DE'PTHS ARE AI£AStJR£O 
FROM GROUND StJRFACc 
UNLESS OTHERWISE NOTED: 

TYPE A ---WELL 

HClE a.EANED OI.IT 
TO 2.O.....ll.mT 

'2Q~f:; lIOR£HotE 

~CH DIAMETER 

;~ ':1EC11l1E' CASIN(J 
.• 9 ,ABClIE' GR()IJND 

.~ TO ..2.Jl..n: BELOW 
SlJRFACE' 

t...-q GROI.IT Z4L Jl.Jl. TO 

1-.5- FEET 

'.... ~DIAMETER IIOREHOLE 

-2-....JNCH DlAME7ER STAJNl.£SS 

1441 STEEL CASfNfJ ~ 10;; 
GROUND $I.IRF'ACE' TO • 
BELOW GR()IJND $I.IRFACE' 

':..I .. CO/TRAUZER (m',) 

II1ENTDNITE PElJ.ET Z4L 
i0oi .l......5.- TO...3....LFEET 

.. $ANtJPAa 
..J....L TO.2..Q....Q.m; 

...2-.JNa., DIAM£1ER 
-t..' " STAJNl.£SS STEEL ......QlQ 
-, fOF~ 

-2-tNCH DIAMETER STAINl.£SS 
':FJiti:: 1 STEEL SILT 'fRAII~ 

...l9....8 TO 2JWLcE:rr 

NOT TO SCALE 
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- EInIGe~ering. Design Ik Geosciences GrouP. Inc. 

WELL No. 820 

DA T£': 6/22/87 
725 Pelllssippi Parkway 
P.o. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

MONITORING WELL M~ TERIALS 
CERllFlCA llON 

ITE:M/MA TE:RIAL OA~ USED BA TCH NUMBEH 

SAND 
711/87 02 

BENroN/~ 
1I1I'd1 uz 

STAINlESS S7EEl. SCREEN (PREPACKAGED • >£$) o NO 7/1187 04 
STAINlESS S7EEl. CASlNt; - (PREPACKAr;£]] .. res) 7/1/87 04 o NO 

STAINlESS S7EEl. CENTRAliZERS (PREPACKAr;£]] • 'ICS) o NO 711187 04 
STAINLESS STm CAPS (PREPACKAGED o 'tE'S) 

• NO 
7/1/87 02 

It 
AlONITORlNt; ltEZ.L PUAIP (PREPACKAGED .~ ::t) 3/8/88 02 

GROUT 
7/? 1&7 nA 

HEll COVERS 7/87 01 
StlRFACE CASlNt; 7/87 02 

COMMENTS: 

e ~~~~~ 7/1/87 
Michael L ers 
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EIDIGeEngineering, Design & Geosciences Group, Inc. I WELL No._820 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

POST-WELL COMPLETION 
CHECKLIST 

POST- WELL COMPLE770N TASKS 

1. - MUD SCRAPE1) FROM AUGER$, SAMPLER$, AND ALL 

2. 

.J. 

4. 

OTHER EQUIPMENT. 

ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 
CUmNGS DISPOS£1) OF IN ACCORDANCE: WITH THE 
SPECIFlCA 77ON-- PROVIDED. 

H£Z.L D£VEl.OPE1) IN ACCORDANCE" WITH THE SPEClFlCA 770N-
PROII/D£D AND DETAILS OF THE D£VEl.OPMENT AC77I11TY 
RECORDED. 

DRIWNG SITE' PROPERL Y CLEAN££) UP AF7'ER 
COMP!£770N OF WE1..l. INSTALJ..A 770N. 

COMPLIANCE 
Qd.IE INI77ALS 

711/87 ~~ 

7/1/87 MLG 

.3/8/88 OmtYL 
T/ 

711187 . JULt= 

-- RE1.EASE SPEClFlC TECHNICAL DIREC770NS FOR REGULA TORY COMPUANCE AlONITORING WEZ.LS 
PHASE I. OAK RIDGE NA770NAL LABORATORY, OAK RIDGE; W.O. K-4147. APRIL 1987. 

OBSERVER SIGNA TT.lRE/OA TE' IJv". to .eeLJ 'IY! .. -L,IL= 3/8/88 
Q~n M. McLoughlin 

7/1/87 
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EinfeEng!neering. Design 8< Geosciences Group. Inc. 

WEll No. 820 

725 PeJ.lissippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

MONITORING U'ELL 
DEVELOPMENT FORM 

DEVClOPMENT DETAilS 

Al£7HOO OF 
Geoguard Pum~ and Air ComEressor flE'VEL r;eYezt.71 

DOELOPAIENT 
BE'CAN DA lEi 30188 11A1E': 

DE'VELOPAIENT 
ENDING DA TE': 3l8l88 
DEVELOPAIENT 
OBSERIIED BY: ~QbD M. M&bougbl;n~ EDGe 

ONE' Iffl.l. VOLUAlE,' -
(GAllONs) 11.4 
TOTAL WATER REMOVED (REFER TO J+fl.L DEIlELOPMENT 
DURING DEVELOPAIENT (GAllONSl: 39.1 PROGRESS SHEET FOR DE'TAILS2 

TURBIDITY A TEND 5 JACKSON !XI CLE'AR 
OF DElIEI..OPAlENT: TURBIDITY UNITS o SUGHTl. Y a.OUDY 

o AlOo. TURBID 
o AlUDDY 

e TURBIDITY DE'TERAIINED AND • • 
Iffl.l. APPROVED BY: RudX C. W ,,,, ams, MMES 

ODOR 
OF WATER; 
WATER o (;ROUND SURFACE' o TANK TRUCK 
DISCHARGED o STORAI SEWERS o STORAGE' TANKS 
TO: ~DRUMS o OTHER 

INITIAL PRE' -DElIEI..OPMENT 
WA TER DEPTH: ~.B Ee~t ftQm ~Yrfa&e 
DA TE' DEDICA TED AlONITORING J+fl.L PUAIP INSTAll£[) 3lBlB8 AT 17 .1 
FEET BELOW (;ROUND SlJRFACE 

T'tPE' OF PUUP INSTAllED Geoguard PUMP AlODEL 5614 
BA n::H SERIAL NO. 

DEVClOPMENT OBSERVA llONS . 

.. 

e OBSERVER SlGNATVRE'/lJATE'd....t.- III h'.Q rtJ' ~~~~ 3/8/88 
. QJohn M. McLoughli 

-
-~-"-----... -
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" 
l+El.L Na 820 

:e E DIGe~ering. Design 8< Geosciences Group, Inc. 

Main 
LOCATION: Pl ant 

DATE: 3/3L88 725 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE l+El.L VOLUME """ 11 . 4 CALLONS 

DATE' GALLONS DESCRIPTION MEAstJRED TOTAL CALLONS TOTAL ltELL 
COA/M£NTS 

PUMPED OF TURBIDITY TURBIDITY (J77J~) PUA/PEO VOLUA/ES PUMPED 

3/3/8 10.0 
3/4/8: 97 

317 /8 101 
3/8/8 9.3 Clear 5 JTU ' s 39.1 3.43 

. 

e 

RESUL 7S A T £NO Clear 5 JTU's 39.1 3.43 
OF DE'lELOPMENT 

COMMENTS Averaae nH = 7 4 

... '. . _ ••.•. __ • • .•• ..L" .... ;.=. :::::.--' 

-
.---"~"" .... 
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EI-f . - I WELL No. 820 ID eEngineering, Design &: Geosciences Group, Inco 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTlVlTY CALCULA TlONS 

PROGF:AM SLUG T, VERS I ON 4. 1 ~ NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL AFPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER") 

(2l METHOD OF BOUWER AND RICE, 1976 (ART:CLE IN 
VOL. 12, NC.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS ~ITH COMPLETELY OR PARTIALLY 
PE!\IETR(~ T I NG \'JELLS") 

~~JELL NO v 0820 DATE OF TEST: 4/13/88 

PROJECT NO.: 22000620 CLIENT: MMES 

SITE LOCATION: MAIN PLANT 

EDGE, INC. FIELD ! Nt"iEST I GATOR: MICHAEL L. EBEF:S 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.20 INCHES 
INNER SCREEN OF: OPEN-HOLE DIAMETEr:: = 2.20 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 15.00 FEET 
DEPTH Fr;:!JM STATIC LEVEL TO BOTTOM OF SCREEN::: 12.53 FEEl 
THICKNESS OF SATURATED AQUIFER ZONE = 15.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 5.35 FEEl 
EST I !'1ATED POROS I TY OF GRA',';EL PAD<::: • 20 
Fi;LLiNG-HEAD :NDEX = :;. (" 1" IF 1=ALLIi'-iG, "0" IF f=:ISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 30 

HI) WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG (H) VS. TIME 

SUCCESSIVE CDt1PUTED 
VALUES FOF: l-lO 

(FEET) 

1. 0311 
1.0306 
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f . . VELL No. 820 E eEngmeering, Design & Geosciences Group, Inc. I 
725 Peillssippi Parkway 
P.O. Box 23010 Knorville, Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TIME DEPTH TO WATEr: HEAD 
(SEC (FEET) (FEET) 

10.00 6.100 .750 
20.00 6.120 1'770 
30.00 /;);1230 .880 
40.00 6.320 .970 
50,00 6.390 1 'l 04() 
60.00 6a 4·10 1.060 
75.00 6.450 1:1 1 (JO 

90.00 6.460 1:1 110 
105.00 6,460 is 110 
120lJOO 6.460 1.110 
150.00 6.460 111 110, 

e 180.00 6.460 1. 110 
240.00 6.440 1.090 
300.00 6.420 1.070 
360.00 6.400 1.050 
420.00 6.380 1.030 
480.00 6.360 1 II 010 
540.00 6.340 .990 
600.00 6.320 .97(; 
720.00 6.300 .950 
840.00 6.28<) .930 
960.00 6.260 .910 

1080.00 6.240 .8'=10 
1200.00 6.220 .870 
1320.00 6,.200 .:350 
1.440.00 6.190 .840 
1560.00 6.180 .830 
1680.00 6.170 .820 
1800.00 6.160 .810 
1920.00 6.150 s800 

e 
PAG£ ..1§.. OF' .l.!L 



e e,.. ..... .ri.... • D' o. Ge' G In I WELL No. 820 .&OU.Io6,,-"eenng. eSlgn a. OSClences roup, . c. 
725 Pellissippi Parkway 
P.O. Box 23010 Kno:r:ville. Tn 37933-1010 (615}966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

***1******,*.******'18***,.***********",************1***'*.*** 
METHOD OF BOUl,liER AND F: ICE 

COMPUTED F~ESUL TS IJS I NG D I At'1ETER OF DR I LLED HOLE; 

PEHt1EAB I L I TV = 2. 93E -07 FT ISEC = 8.92£-06 eM/SEC 

TRANSMISSIVITY = 4.39E-06 FT**2/SEC 

:'e COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

PERMEABILITY = 1.46E-07 FT/SEC = 4.44E-06 eM/SEC 

TRANSMISSIVITY = 2. 18E-06 FT**2/SEC 

'e 
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Engineering, De-iF & Geosciences Group, Inc. I 
725 Pelliaippi Parkway 
P.O. Box 23010 Xnoxvme. '1'n 37933-1010 (815)988-9788 

HYDRAULIC CONDUC71VlTY CALCULA nONS 
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@ MCIlc'O~SULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE 

FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS NASHVILLE KNOXVIlLE HUNTSVILLE LOUISVILLE 
Q,9ZD50 1 

(615)966-9788 · . . OAK RIDGE NATIONAL LABORATORY 

WELL NO.: () LOCATION: '!fAIN PL..4~r ....::;;;;14JS~ Z. TYPE: 
820 St:1IL 

SAMP,-(" 
J 1L~:=?( D. 8'?Z> 0.5' DATE: ~ z./: TIME: 

Go z. 87 /Z:o.oP;tf - \ r SIGNATURE 
• 

RELINQUISHED BY: DATE: TIME: WITH: 
REQEVED BY: DATE : TIME: WITH: 

" 
,( SIGNATURE) ( SIGNATURE) 

.. ' ~' 
1l~J /"1 I~~ 1("'(~1 ',.. t ) /:30 PI''' MC.:r:. 1'/)0 t ... 

.\, , 
V 

. 
-

. 

REMARKS: . 
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ElDlGeEngineering. Design & Geosciences Group. Inc. 
'725 PeWssippl Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

MONITORING WElL PROGRAM 

WElL OA TA NAg{~ 7711E' 
WEll. No. __ _ 

1.0 General Information 

1.1 Well Location 

Monitoring well number 821 is located in the Main Plant area. It is 
located south of SWSA 6 approximately 300 feet north of Building 
4500 N. The location is shown on ORNL drawing number C3E 20004 A078. 
Survey coordinates for this well are N 22,340.67, E 32,435.98 (X-10 
grid) or latitude 35° 55 1 45.8" and longitude 84° 18 1 49.11. 
Coordinate data were provided by Martin Marietta Energy Systems. The 
method used for conversion from X-10 grid to Tennessee State Plane 
Coordinates came from the publication IITennessee Valley Authority 
Data Services Branch and Mapping Services Branch, Oak Ridge, 
Tennessee, DOE Plant Control, November 6, 1985, Field Book: 
ESS-3115, pp. 1-20." The latitude and longitude were calculated by 
Adams Craft Herz Walker Engineering, Inc. using methods from the U.S. 
Coast and Geodetic Survey Publication 62-4, "State Plane Coordinates 
by Automatic Data Processing." 

1.2 Drilling Information' 

Well number 821 was drilled by A.L. Clark Drilling Services, Inc. A 
Driltech rig was used to drill this boring for monitor well 
installation under the operation of Steve Clark with the assistance 
of Steve Kirk. Drilling commenced on 6/12/87 and was finished on 
6/22/87. Paragraph 2.4.1 includes a detailed discussion of the well 
installation and a well schematic is included on the well 
installation/completion form. A synopsis of the drilling activity 
follows: 

1 19 PAGE' _ OF -" 
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E~IGeEngineerl:ng. Design Be Geosciences Group, Inc. 
725 Pelllssippl Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

MONITORING WEZ.L PROGRAM 

WEZ.L OA TA N~1fA llllE' 
WEZ.L No. __ _ 

6/12/87 The Driltech was mobilized to the staked location and set 
up on plastic. 

6/15/87 The boring was drilled from the surface to 7.6 feet with a 
14 inch auger. A 10.2 foot piece of 10 3/4 inch surface 
pipe was installed and grouted with 3 sacks of cement. 

6/16/87 The diverter and containment box were installed and the 
boring deepened from 7.6 feet to 40.0 feet with an 8 inch 
tricone air rotary bit. Fourty feet of 4 inch stainless 
steel casing were installed. 

6/18/87 The 4 inch stainless steel casing was grouted. 
6/19/87 The boring was deepened from 40 feet to 70 feet with a 

3 7/8 inch tricone air rotary bit. 
6/22/87 The boring was deepened from 70 feet to 80 feet with a 

3 7/8 inch tricone air rotary bit. The boring made 40 feet 
of water in one hour. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologist Michael L. Ebers. All well construction 
materials and supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items is shown on 
the included Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures e outlined in the drilling specifications (Release Specific Technical 

PAGeL OF~ 
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ElolGeEDgineermg, Design & Geosciences Group, 
725 Pellissippl Park:way 
P.O. Box 23010 Knoxville, Tn. 37933-1010 (615)966-9788 

Inc. 

MONITORINfl WELL PROflRAM 
WELL OA TA NARRA llVE 

WELL No. 821 

Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package. 

2.2 Geology 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east. 

2.3 Sample Collection 

A drill water sample was collected from the water pump on the drill 
rig on 6/22/87. A chain of custody form for this sample is included 
in this data package. Analytical results for the water sample 
described above can be obtained from the Remedial Action Program data 
base at ORNL. 

2.4 Installation and Development 

2.4.1 Installation 

This was an open hole or type C well, without a stainless steel 
screen. A fourteen-inch diameter boring was augered from ground 

PAGE'~ OF~ 
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EIDIGeEngineering. Design & Geosciences Group, Inc. 
725 PellJssippl Parkway 
P.o. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

MONITORING WELL PROGRAM 
W£LL DA TA NARRA TlVE 

W£LL No.~ 

surface to bedrock (7.6 feet). A ten-inch diameter string of 
decontaminated steel surface casing was installed and grouted in 
place. The surface casing minimizes potential cross contamination 
between the regolith and bedrock water bearing zones. The air rotary 
method was then used to drill an eight-inch diameter boring to a 
depth of 40.0 feet. A four-inch diameter stainless steel casing was 
installed and tremie grouted from the bottom of the eight-inch 
diameter boring at 40.0 feet and extending 2.3 feet above ground 
surface. The air rotary method was then used to drill a 3 7/8 inch 
diameter boring (open hole interval) from the bottom of the four-inch 
diameter ~tainless steel casing at 40.0 feet to a total depth of 
80.0 feet. A detailed schematic of the well is included on the well 
installation/completion form. 

2.4.2 Well Development 

Well number 821 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 168.6 gallons of water had been evacuated 
and the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 
5 JTU's. A development form showing the exact method of development 
and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/11/88 at a depth of 
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EinlGeEngineering. Design " Geosciences Group, 
'725 Pellissipp1 Parkn.y 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

Inc. 

IrIONITORING ItEl1. PROGRAM 
ItEl1. DA TA NAR/fA TlV£' 

K£U No.~l 

75.1 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of ~he pump 
certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 821 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model DPI-600 pressure transducer. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 
attached) value of 1.10 x 10-5 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 

PACC_5_ OF~ 
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E DIGeEngineerm& Design & Geosciences Group, Inc. 

WELL No. 821 

725 PelU.ssippi Parkway . 
P.o. Box 23010 KnoX'VUle. Tn 37933-1010 (615)966-9788 

.. 

PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS 

~QMP/'.ldNCE 
eRE -OR/!..I.{Ii.~ [~Sl(S 1l.dlE . tN/ll~I.S 

1. D"G:A VA 710N PERMIT OBTAINED. 
6/15/87 Alte 
6/15/87 

~te 2. ALL EQlJIPJ./ENT HAS BEEN CLEANED BEFORE DRIWNS-

3a. SCREEN AND G:ASlNGS HA ~ BEEN WASHED, STEAMED, 
N/A If!.I=. . 

RINSED MTH DE-IONIZED OR DIS71J.L£D WA ~ RINSED 
MTH ISOPROP)1. ALCOHOL. WRAPPED MTH PROTEC71~ 
CO'vERING AND STORED OFF THE GROUND. 

3b. PRE-PACKAGED SCREENS. CASINGS AND CENTRALIZERS 
6/16/87 UI.2. 

ItERE USED. 

4. WORK AR£4 FOR SAMPLE EXAMINA 710N COIlERED MTH 
6/15/87 /!II..t:. 

CLEAN POL'tETH)1.£NE. 

5. CLEAN KNIVES, GLOVES, SAMPLE JARS AND LASas 6/15/87 IfI$ 
ON-HAND. 

-- 6. POL'tE:7H'Yl.ENE COlIER IN PLACE' OIlER HOLE. 6/15/87 f/lte' 

ADDI710NAL NOTES/OBSERVA 71ONS: 

~ 

f\ 

e 0BSa1fl? SI6NA 1IA?E/DA 7E: Q\ ;b~\' _rJ'f':J~.· 6/16/87 

Mi chae 1 L. Ebers . 
-"""""-
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EII>IGe~ering, Design Be Geosciences Group, Inc. 

WELL No. 821 

725 Pellissippi Parkway . 
P.o. Box 23010 Kno:nille, Tn 37933-1010 (615)966-9788 

Df:.CONTAMINA 770N CHECKLIST 
DRILLING EQUIPMENT 

ISOPROP'YL DEJONIZED 

E(JI)IPUENT SCRAPE STEAU STEAU ALCOHOL' . WATER 
CLEAN RINSE' RINSE' RINSE' 

. RIG X X X N/A N/.4 

AUGERS X X X X X 

BITS X X X X X 

RODS X X X X X 

SAJlPLERS X X X X X 

e PIPES X X X X X 

Itt7RK TOOLS X X X X X 

AUGER PINS X X X X X 

-

-
(\ 

e 
,t J1 , . .. .. J\ -P--<:], 

OBSERVER SlGNATURE/lJA \~1.. __ --.....\ - . ~ ...... '''' .. 
VI J..JI VI 

.-
MichaelL. Eb~S 

PAGE -L. OF ..l.2.... 
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ElnjGeEngineering. Design 8( Geosciences Group, Inc. 

WELL No. 821 

725 Pell:lssippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

ORNL MONITORING WELL LOG PAGE...L OF-L 

LOCATION: Main Plant - SWSA 2 DATE'.; START: 6/15/87 

DRILLER: Steve Clark FINISH: 6aUSZ 
Michael L. Ebers LOGGED BY: 

HELP£/?: Steve Kirk 
Dri 1 tech HEAL TH PHYSlCSTo' eau] Eldridge 

DRILL: 

TYPE DRILUNG: Auger and Air Rotary LUBRICANT TYPE': Mo lykote 1000 

No. SAMPLES TAKEN: None TYPE: N/A 

CONTAINMENT TYPE': Auger ~aDI ~lastj~ aDd ~DntajDmeDt bDX 

THICKNESS OF SOIL (REFlISAL DEPTH): Z.6 1 DRIlliNG FLUID SAMPLE'S: 

DEPTH DRILLED IN ROCK: 72.41 TYPE: Dri 11 Water DATE: 6[22[87 

TOTAL DEPTH OF WFLL.: 80.0 1 

DEPTH SAMPLE' PERCENT 
(FEET) (NUMB£/? 4t RECOVERY SOIL/BEDROCK DESCRIPTION 

FROM TO INTERVAL) (SPUT SPOONS) 

0.0 0.2 Topsoil and roots 

e 0.2 5.0 Clay, moderate yellowish brown, silty, dry 
with abundant limestone cobbles, medium light 
gray and olive gray, fine grained, locally 
medium grained 

5.0 7.6 Limestone, medium light gray and olive gray, 
fine grained, thin bedded, weathered, dry 

7.6 14" AUQer refusal 
, 

7.6 17 .0 limestone, hard* 
17.0 17.2 Shale 
17.2 24.1 Limestone, hard 
24.1 24.3 Shale 
24.3 36.3 Limestone, hard 
36.3 36.6 Shale 
36.6 40.0 Limestone, hard 
40.0 60.0 Limestone, hard, thin breaks at 52' and 54 1 

60.0 80.0 0821WOl limestone, hard 
@ 80 1 

e 80.0 TOTAL DEPTH 

-._-
PAGE .JL OF ....!.2.. 
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E~GeEngineering. Design 8< Geosciences Group, Inc. 

WELL No. 821 

725 Pelllssippi Parkway 
P.O. Box: 23010 !{norville. Tn 37933-1010 (615)966-9788 

ORNL MONITORING WELL LOG II PAG£_2_ OF~ 

DEP"f; SAMPLE PERC£NT 
(FE'£T, (NUM8£R~f R£COIlERY SOll/lJEDROCK D£SCRIP770N 

FROM TO INTERVAL (SPUT SPOONS) 

* Nn dpt.;dlpn litnnlnnir npc:rrintinn avaihhlp 

for thp int.prval frnm lq 11 t.n Rl nl rilJP tn 

thp IJ~P nf ;:\ rnnt;:\;nmpnt hAlt 

e 

e > - > 

" 
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EInIGeEngineerln& Design & Geosciences Group, Inc. WE'LL No. ill 
725 Pellissippl Parkway 
P.O. Box 23010 Knoxv.ille. Tn 37933-1010 (615)966-9788 

WELL INSTALLA 770N/COMPLE770N FORM • 
LOCA710N Main Plant 
ffNL ~/~3f8~g9INA lE"S 

£ 32.435.98 O.R.N.L MONITORING WE'LL PROGRAM 
LOCGED PROOF'ED 
BY: Michael L. Ebers BY: Mi cha.el L. Ebers £L£Y. GROUND 8Q835 

£L£Y. TOP STAINLESS 
STEEL CASINO. 810.88 

DRILLING t:OUPANY: A. L. Clark Drilling Services 

DRY~: Steve Clark HE.tP~· Steve Kirk 

. DRILLING METHOD: 00 14 INCH AUGER 7 . 6 LF'. 
[J INCH AUGER LF'. 
at 8 INCH ROTAR~ 32 4 LF. 
!Xl 3 7/8 INCH ROTARY 40 Q LF'. 

AlA TERIALS US£'D 
EST. USED 

I1X. ~ POl/NOS OF' BENTONITE PI!ZJ.ETS (SVRFAC£ CASIN(; SEAL) 

lJl.....O n: OF' ~. SURFAC£ CASIN(; 

LQ.. ...l..J) &4t::n OF' t::aIENT (SURFAC£ CASING) 

...§.....9 POtINDS OF' POWDERED 8ENTOHfT'C (SlJRFAC£ CASINO) 

2ll..D CAJ.l.ONS OF' WA TER (SIJRFAC£ CA$IN(;) 

42 • 3 n: OF' ~ Df..C. STAJNI.ESS STEEL CASING 

8 ,4 .JLJ) &4CKS OF' CEMENT (.S:£ CASING) 

l.i....9 POtINDS OF' POWDERED IIENTCN11E (££ CASINt:) 

56,0 CAJ.l.ONS OF' WATER (££ CASING) 

2.5- POt/NDS OF' 8EN1f)N/TE PI!ZJ.ETS 
(STAINLESS STEEL CASINt: SEAl.) 

REASON FOR DIFFERENCES I1ETJtEEN ES1MA TE1J . 
J.a.lIME.S' AND USED IIt7LtlME.S' 
Spillage and irregular auger boring 
diameter 

l'D'1l NO [J SURFAC£ CASINO 1RDIIE GROtITE1J 
STAJNI.ESS STEEL CASH(; 
7RDIIE (iROUTE1J l'D'1l NO [J 

IffU CO'IER USED ttl LOCI(1J(G STEEL CO'IER 
tJ R.IJSH MOUNTE1J IffU CO'IER 
tJt:JTHER 

AlOMTORING IJfU PUJlP BASE SET A T 75 . 1 FEET. 

C£NTRAUZERS AT 3. 0 FEET. 
20.0 FEET. 

40.0 FEET. 

NOTE: 
Ali. DEPTHS ARE YEAstJRED 
FROM QW{JND stJRFACE 
UNI.ESS OTHERJIifSE NOTED: 

TYPE C---WELL BOmJII OF' SORE 
Hot.E a.a.....oFEET 

DRIWNG DA lES: 

:r~~~ ~72~7g, 
/LrxiKJlVU CAP 

II t .J.Q....;N. OIA. SURF,{C£/. 
PROTECTIVE' CASINO ll..mT 
MOVE' (iR0t/ND SURFAC£ TO 
...fi....6..n:r mow (iROtlND 
SURFAC£ 

CDNCR£:1E PAD 

--t., (iROl/I ~ .o......a... 
TO~ 

'J 41 -1.L.m: OIA. BORC HOlE 
~ TO~FEET 

~ STAIM.ESS STEEL CASING 

,IlFf>,;! ~ ABOVE' (i!ROt/ND 

, SURFAC£ TO 40. 0 FEET mow 
(i!ROt/ND SURFAC£ 

Bentonite.z.u. 6.6 TO 
~ 7.6 FEET --

8£DROQ( Lrn7. L.&.. 
-~.. ~ OIA. SORE HOLE 

.. f!!iPlIT .z.u. Jl.....Q.. TO 
~FEET 

".. CEN1RAUZER (rrP.) 

3 7/ 8/ND1 ~ OPEN HOlE 
141 ~·ro·.lliL..Q FEET 

NOT TO SCALE 

PAGE ..JJl. OF ...l2... 
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Ein GeEnginee~ Design & Geosciences Group, Inc. 

WELL No. 821 

DA TE: 6/15/87 
725 Pellissippi Parkway 

(615)966-9788 P.O. Box 23010 Kno:rville. Tn 37933-1010 

MONITORING WELL MA TERIALS 
CER77F1CA 770N 

ITEM/MA TERIAL DATF USED SA rcH NUMBER 

SAND 
N/A ritA 

BENTONITE 
6/15/87 117 
6/16/87 01 

STAINlESS STEEl. SCREEN (PREPACKAGED Cl nrs) 
Cl NO N/A N/A 

STAINlESS STEEl. CASING (PREPACKAGED ~ YE:S) 
Cl NO 6/16/87 04 

STAINlESS STEEl. CENTRALIZERS (PREPACKAGED • nrs) 
Cl NO 6/16/,87 04 

STAINLESS STEEL CAPS (PREPACKAGED Cl nrs) 
• NO 6/16/87 02 

/,fONITORlNG HEZ.L. PU/,fP (PREPACKAGED . ~ 11:.S) 
. Cl NO 3/11/88 02 

GROUT 
h/1r:;1P.7 OP. 

e HEZ.L. COVERS 6/87 01 
SURFACE CASING 6/15/87 02 

COMMENTS: 

-, . OBS£RIER SGNAIlIRE,AJA~"~~ 6L16L87 
. Michael l~ Ebers 

PAG£' .l.L OF' ...!2-
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ElniGeEngineering, Design Be Geosciences Group, 
725 PelUssippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

Inc. WELL No.~ 

POST-WELL COMPLETION 
CHECKLIST 

COMPLIANCE 
POST-WELL COMPLE7l0N TASKS DA TE INITlALS 

1. 

2. 

J. 

4. 

MUD SCRAP£[) FROM AUGER$, SAMPl.£RS. AND ALL 
OTHER E'OUIPMENT. 

ALL MUD FROM RIG AND E'OUIPME'NT SCRAPINGS AND 
CUmNGS DISPOSED OF IN ACCORDANCE' MTH THE' 
SPE'ClFlCA 770N - PRO fADE'D. 

WElL DF.YE'LOPElJ IN ACCORDANCE' MTH THE' SPE'ClFlCA 770N
PROVTDE'lJ AND DETAILS OF THE' DE'VCLOPMENT AC77VTTY 
RE'CORD£[). 

DRIWNG SITE' PROPE'RL Y CLEANED UP AFTER 
COMPLE'770N OF W£LJ. INSTALLA 770N. 

6122/87 ~ 

6/22/87 ~ 

3/4188 J1mnL 
r.7 

6/22187 ~ 

- REl..£ASE' SPE'ClFlC TE'CHNICAL DIRE'C770NS FOR RE'(;{JLA TORY COMPUANCE' MONITORING I+f1LS 
PHASE'I, OAK RIDGE' NA770NAL LABORATORY, OAK RIDe£; W.O. K-4147. APRIL 1987. 

OBSERVER STGNATVRE'/OATE' 1l.Lr.. rtl.u1....P m c.~ 3/4/88 
erJOhn M. McLoughlin 

c!.. J. .. ,£ ~ 6/22187 
Michael • Ebers 

PAGE' ..ll. OF ..-!.2.. 
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EIDIGe I WELL No 821 
Engineering, Design & Geosciences Group, Inc. '--
725 Pel.1Jssippi Parkway 
P.O. Box 23010 Knorville. Tn 37933-1010 (815)988-9788 

DEVELOPMENT DETAILS 

MONITORING WELL 
DEVELOPMENT FORM 

M£71fOO OF 
O£YELOPMENT: _GeoQuard Pump and Ai rC~mQressor 

DEYEl.OPMENT 

/ 

BEGAN OAZE' 3/4/88 nME.· _________ _ 

D£IIE1.OPMENT 
ENDING DA TE': 

O£llE1..OPMENT 
OBSERIIED BY: 

3/4/88 

JJ1hn_MLMc_Louahl in. EDGe 

ONE HEl.L VOLUME: 
(GAllONS) 49.1 
TOTAL WA TER RBlOVFD (REFER TO HEl.L DEVELOPMENT 
DURING DEYELOPMENT (GALlONS): 168. 6 PROGRESS SHEET FOR DETAILS) 

TURBIDITY AT END 5 JACKSON IXI CLEAR 
OF D£IIE1.OPUENT: TURBIDITY UNITS Q SUGHTL Y CLOUDY 

• Q MOD. TURBID 
Q MUDDY 

TURBIDITY DETERMINED AND 
HEl.L APPROVFD BY: Steve L. Laman, MMES 

ODOR 
O£ WATER: None 
WATER 
DISCHARGED 
TO: 

Q GROIJND StlRFAt:£' 
Q STORM SE:JfEHS 
t&I DRUMS 

INITIAL PRE-DEVEl.OPMENT 

Q T:ANK TRUCK 
o STORAGE' TANKS 
o OTHER 

WATER DEPTH: 6.2 Feet from surface 

DA 1E' DEDICA TED MONITORING HELL PUMP INSTALLED 3/11/88 
FEET 8E1.0W GROUND SlIRFAt:£' 

AT 75.1 

T'tPE OF PUMP INSTALLED Geoguard PUMP MODEL _-l;5~6 .. 14:l.-____ _ 
BATCH SERIAL Na ________ _ 

DEVELOPMENT OBSERVA 770NS 

OBSERVER SIGNA TURE/DA 1E' LA- m.JJ rn'1(= 3/8/88 
~Ohn M. McLoughli 

PAGE' .l.L OF --1.2.. 



E~GeEngineering, Design c!c Geos:iences Grolip. Inc. 

J+El.L NO. 821 

LOCA 110N: ~U ~ t 
DATE': 3L4LBB 725 Pe111ssippi Parkway > 

P.O. Box 23010 Kno%Ville, Tn 37933-1010 (615)966-9788 e 
MONITORING WEU JJEVELOPMENT PROGRESS 

ONE WEZ.L VOLl/UE- 49.1 GALLONS 

DATF 
GAL1.0NS DE'SCRIPl1ON MEASURED TO TAL GALLONS ro TAL J+El.L 

COMMENTS 
Pl/UPED OF TURBIDITY TURBIDITY (J1lJ'S) Pl/MPE:O VOLl/ME'S Pl/MPE:O 

3/4/B~ 16B 6 Clpi'U" 5 JTU's 16R 11 1 41 

- , 

REStJL TS AT END Clear 5 JTU's 168.6 3.43 OF D£'VEJ..OPMENT 

COMMENTS AveraCle oH = 8.1 

.~ ••• ___ • __ A •••• 

e 
I -
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ElDtGeEngineering, Design & Geosciences Group, 
725 Pel.l.issipp1 Parkway 

Inc. I WELL No. 821 

P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(AF:T I CLE I N VOL. 3, NO.1 OF \'!RF: ENTI TLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF ifJATEF:lI) 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
lIA SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLS") 

l'JELL NO.: 0821 DATE OF TEST: 4/13/88 

PROJECT NO.: 22000620 CLIENT: MMES 

srTE LOCATION: MAIN PLANT 

EDGE, INC. FIELD INVESTIGATOR: MICHAEL L. EBERS 

INPUT DATA AF:E: 

INNER CASING DIAMETER = 4.25 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 3.88 INCHES 
DIAMETER OF DRILLED HOLE = 3,88 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 40.00 FEET 
DEPTH FROM STATIC LEVEL TO OF SCREEN = 72, 19 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 40.00 FEET 
DEPTH TO STATIC LtiATER LEVEL BELOW F:EF. POINT = 4.68 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = 1.00 
FALLING-HEPD INDEX = 1 (1/1;' IF FALLING, "0" IF RIS!~;G) 

NUMBER OF DEPTH-TIME DATA POINTS = "':!'*" ._~.i:... 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOGCH) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

2.3869 
2.3943 

PAC£ 12.... OF 12-
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E~feEngi:.tl.eering, Design & Geosciences Group, Inc.' WE'LL No.--=-:82:.::1 __ 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (815)968-9788 

HYDRAULIC CONDUCTlVlTY CALCULA TlONS 

TIME 
(SEC 

:0.00 
20.00 
3(J a 00 
40aOO 
50.00 
60.00 
75.00 
90.00 

105.00 
120.00 
lSi). 00 
180.00 
240.00 
300.00 
360.00 
420.0el 
480.00 
540.00 
600.00 
720.00 
840.00 
960.00 

1080.00 
1200.0(} 
1320.00 
1440.00 
1560.00 
1680.00 
1800.00 
1920.00 
2040.00 
2160.00 

DEPTH TO WATER 
(FEET) 

7.230 
7.280 
7.230 
7.220 
7,. 170 
7.150 
7. l~·O 
7.110 
7.070 
7.050 
7.0(lO 
6.960 
6.8 170 
6.820 
6.780 
6.740 
6.710 
6.680 
6.650 
6.630 
6.600 
6.580 
6.550 
6.530 
6.5~0 

6. 
6. 
6.440 
6.440 
6.430 
6.410 
6.390 

HEAD 
(FEET,) 

21155C 
211600 
2.550 
2.540 
2 .. 490 
2.470 
2.460 
2.430 
2.390 
2:.370 . 
2.320 
2.280 
2.210 
2.140 
2.100 
2.060 
2a030 
2.000 
1.970 
1.950 
1.920 
1.900 
111870 
1.850 
:11830 
1.8:0 
1.790 
1.760 
1,760 
• ~~n 
l.I_~ 

1.730 
1.710 
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EI-ft' I WELL No 821 ID Engineering. Design & Geosciences Group, Inc. . 

725 Peillssippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

«**.1.********** •• 1***1***.2**************** •• *********I***i***._ 
METHOD OF BOUWER AND RICE 

COMPUTED F:ESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 3.61E-07 FT/SEC = l.l0E-OS CMISEC 

TRANSMISSIVITY = l'.44E-05 FT**2/SEC 

e COMPUTE!) RESULTS USING DIAi1ETER OF C;~SING AND SCREEN: 

PERMEABILITY = 3.61E-07 FT/SEC = 1.10E-05 CM/SEC 

TRANSMISSIVITY = 1.44E-05 FT**2!SEC 

e 
PAGER OF~ 



Engineerill& Design &c Geosciences Group, Inc. I 
JtEZ.L No. 821 

725 Pew.tppl Parkway 
P.O. Boz 23010 lCDorrille. Tn 37933-1010 (815)988-9788 

e 
HYDRAULIC CONDUCnVlTY CALCULA nONS 

I-
W 
W 
U. 

~ 
..J 
W 
> 
W 
..J 

- a: 
w 
I-
< 
3: 
~ 
w 
c:J 
z 
< 
:J: 
0 

o 2 3 4 7 s 9 II . 

.e TIME IN MINUTES 
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CHAIN OF CUSTODY RECORD SAMPLE 

NUMBER: 

• MCI/CONSULTING ENGINEERS, INC. 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS ..u. NASHVIL.L.E KNOXVIL.LE HUNTSVILL~ LOUISVILLE- tJBZl aiD/ (615)966-9788' - OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: -1 . Pi ~tJ.)sll Z- TYPE: 
()8z.1 - A-IIU If-"'" r ..::;p,q,u- tA/ 4-rtf!!! ~ i 

I 

i 
SAM@j'!" I Q~~~' ego' DATE: TIME: 

, 

v...t-L 6/2..*2./87 9:doA~ 
\ -( SIGNATURE I 

RELINQUISHED BY: DATE: TIME: WITH: 
RECIEVED BY : DATE: TIME: WITH: 

r\ ( SIGNATURE) . ( SIGNATURE) 

~Vu:..I..~h' t/2.z11s7 f-' 3PAJVJ Mcr: ~f'~ '(J.~J1 rJeJ ..,... - \ 77 

REMARKS: 

0-

-, 
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EInIGeEDg1neering. Design ,. Geosciences Group, Inc. 
725 Pellissippl Parkway 
P.o. Box 23010 Knonille, Tn 37933-1010 (615)966-9788 

1.0 General Information 

1.1 Well Location 

MONITORING M"LL PROGRAM 

WElL DATA NA~f177VE' 
WElL No. __ _ 

Monitoring well number 822 is located in the Main Plant area. It is 
located south of SWSA 2 approximately 250 feet north of Building 
4500 N. The location is shown on ORNL drawing number C3E 20004 A078. 
Survey coordinates for this well are N 22,262.75, E 32,116.67 (X-10 
grid) or latitude 35° 55 1 43.4" and longitude 84° 18 1 51.8". 
Coordinate data were provided by Martin Marietta Energy Systems. The 
method used for conversion from X-10 grid to Tennessee State Plane 
Coordinates came from the publication "Tennessee Valley Authority 
Data Services Branch and Mapping Serv~ces Branch, Oak Ridge, 
Tennessee, DOE Plant Control, November 6, 1985, Field Book: 
ESS-3115, pp. 1-20." The' latitude and longitude were calculated by 
Adams Craft Herz Walker Engineering, Inc. using methods from the U.S. 
Coast and Geodetic Survey Publication 62-4, IIState Plane Coordinates 
by Automatic Data Processing. 1I 

1.2 Drilling Information 

Well number 822 was drilled by A.L. Clark Drilling Services, Inc. A 
Gus Pech rig was used to drill this boring for monitor well 
installation under the operation of A. L. Clark, III with the 
assistance of Richard Pickel. Drilling commenced on 6/15/87 and was 
finished on 6/18/87. Paragraph 2.4.1 includes a detailed discussion 
of the well installation and a well schematic is included on the well 
installation/completion form. A synopsis of the drilling activity 
follows: 

PAGE' _1_ OF .!!... 
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ElnlGeEngineering. Design '" Geosciences Group, Inc. 
725 Pelllssippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

MONITORING WELL PROGRAM 

W£l.L OA TA NARRA 7lVE 
WELL No. 822 

6/15/87 The Gus Pech was mobilized to the staked location and set 
up on plastic. The boring was split spooned from the 
surface to 6.0 feet. The boring was then reamed out from 
the surface to 6.0 feet with a 6 3/4 inch auger. 

6/16/87 The boring was augered from 6.0 feet to 11.0 feet with 
6 3/4 inch augers. 

6/17/87 The boring was augered from 11.0 feet to 15.6 feet total 
depth with 6 3/4 inch augers. 

6/18/87 The boring was cleaned out with a bailer and 10.0 feet of 2 
inch stainless steel screen and 7.1 feet of 2 inch 
stainless steel casing were installed. A sandpack was 
placed from 3.5 feet to 15.2 feet and a 2 foot bentonite 
seal installed above the sandpack. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologist Michael L. Ebers. All well construction 
materials and supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items is shown on 
the included Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 

PACE_2_ OF ~ 
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E~IGeEngineering. Design Be Geosciences Group, Inc. 
725 Pellissippi Parkway 
P.O. Box 23010 Kno:z:v.Ule. Tn 37933-1010 . (615)966-97BB 

MONITORING StElL PROGRAM 

. StElL DATA N1ff177VE 
StElL No. __ _ 

2-4.). A checklist of the cleaned materials is included with this 
data package. 

2.2 Geology 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east. 

2.3 Sample Collection 

Two soil samples were collected during drilling, placed in I-CHEM 
specialty cleaned glass containers, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 45005, ORNL. Chain 
of custody forms for these samples are included with this data 
package. Soil sample 0822501 was collected in the split spoon 
interval from 0.3 feet to 0.45 feet on 6/15/87 and soil sample 
0822502 was collected in the split spoon interval from 4.3 feet to 
4.4 feet on 6/15/87. Analytical results for the two soil samples 
described above can be obtained from the Remedial Action Program data 
base at ORNL. 

PAt;£' _3_ OF!.L.. 
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EIDIGeEngineering, Design & Geosciences Group, Inc. 
'725 Pe111ssippi Parkway 
P.O. Box 23010 Knonille, Tn 37933-1010 (615)966-9788 

MONITORING JllFLL PROGRAM 
WELL DA TA NAR1?A llVE 

JllFLL No., __ 8_2~_2_ 

A bulk density soil sample was collected from the split spoon sample 
interval from 5.6 feet to 6.0 feet. The sample was ~easured, weighed 
and a bulk density of 2.0 grams/cm3 was calculated. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter stainless steel silt 
trap was installed from 15.0 to 15.2 feet. Above the silt trap a 
two-inch diameter stainless steel screen was installed from 5.0 to 
15.0 feet. A two-inch diameter stainless steel casing was installed 
above the screen from 5.0 feet to 2.1 feet above ground surface. A 
sandpack was then poured into the annular space from 3.5 to 15.2 
feet, with a 2 foot bentonite pellet seal poured into the annular 
space above the sandpack from 1.5 to 3.5 feet. The annular space 
from the top of the bentonite seal to the surface was tremie grouted 
with a cement/bentonite slurry. A detailed schematic of the well is 
included on the well installation/completion form. 

2.4.2 Well Development 

Well number 822 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to us'e according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 350.8 gallons of water had been evacuated 
and the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 

4 19 
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EIDIGeEDg1neeriDg. Design 8< Geosciences Group, 
725 Pelllssippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

Inc. 

MONITORING HE'LL PROGRAM 
WEl.L OA TA NARRA TIllE 

WEl.L No. 822 

5 JTU's. A development form showing the exact method of development 
and other pertinent data is appended. 

2.4.3 Installation of. Dedicated Monitoring Well Pump 

After the well was developed t a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/2/88 at a depth of 
12.8 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 822 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously removing a known quantity of 
water from the monitoring well and measuring the response of the 
water level over time. The changing water levels were measured using 
a Druck Model DPI-600 pressure transducer. The hydraulic 
conductivity (shown as permeability on the hydraulic conductivity 
calculations printout attached) value of 1.28 x 10-3 cm/second was 
calculated using the Bouwer and Rice method. A computer printout of 
the hydraulic conductivity calculations is included in this data 
package. 

5 19 
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•• E~IGe~eerin£ Desisn Be Geosciences Group, In~ WELL No. 822 

. 725 Pelliss1ppi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9768 

PR£~DRILLING CHECKLIST FOR 
MONITORING WELLS 

kOMPliANC~ 
PRE-DRILLING TASKS J:M.IE' INl77ALS 

D'C4 VA TTON PERMIT OBTAINED. 
6/15/87 

~t..e 1. 
6/15/87 &jlP 2- ALL EQ(JIPMENT HAS BEEN CJ.EANED BEFORE DRlWNG. 

Ja. SCREEN AND C4S1NGS HA \IF BEEN WASHED. STEAMED. 
N/A 

RINSED WITH DE-IONIZED OR DISTTLLED WA TE'R, RINSED 
WITH ISOPROPYL ALCOHOL- WRAPPED WITH PROTECTT\IF 
COI,£'RfNG AND STORED OFF THE GROUND. 

Jb. PRE-PACKAGED SCREENS, C4S1NGS AND CENTRALIZERS 
6/18/87 f1.6 

WERE lJSED. 

4. WORK AREA FOR SAMPLE' EXAMINATTON COII£RED WITH 
6/15/87 Ife 

CI..E'AN POL'tE7HYLEN£. '. 

5. ClEAN KNIVES. GLO.\IF5; ,SAMPLE' JARS AND LABELS 
6/15/87. !:/I.# 

ON-HAND. 

e $. POL rE7HYL£NE COII£R IN PLACE OIl£R HOLE. 
6/15/87 It{¢ 

ADDITTONAL NOTE'S/OBSERVA TTONS: 

.... 

1\ 

• 
~~\- 1 1l-P r· 6/18/87 OBSERII£R SIGNA TlJRE'/bA TE J~. "'~ -~ ~ 

. Mi chae 1 L\ Ebers 

-~ '---
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Ein GeEngineering. Design c!c Geosciences Group, Inc. 
WELL No. 822 

• 725 Pelllssippi Parkway . 
P.O. Box 23010 Kno::ni1le. Tn 37933-1010 (615)968-9788 

DECONTAMINA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROP't1. DBONIZED 

£:QUIPMENT SCRAP£: STEAAI STEAM - ALCOHOL . WATER 
ClEAN RINSE' RINSE' RINSE' 

RIC X X: X N/A N/A 

AUGERS X X X X X 

BITS X X X X X 

RODS X X X X X 

SAJlPLERS X X X X X 
---

e PIP£:S X X X X X 

Itt?RK TOOLS X X X X X 

AUGER PINS X X X X X 

, 

e 
. 0\\ ~ 

__ .57GWAnm.!/!>An. J~ J .. " .. t::. 11 r:: '87 
• "I 

Michael L. ~ers 
---- -

PACE -1- OF l.L. 



• EInGeEngineering, Design '" Geosciences Group, Inc. 
WELL No. 822 

725 Pellissippi Parkway 
(615)966-978a p,O, Box 23010 Knoxville. Tn 37933-1010 

ORNL MONITORING WELL LOG PAG£ -l- OF-l-

LOCA 110N: Main Plant DATE': START: 6/15/87 

DRILLER: A. I C]al:k. III 
fiNISH: 6,l18,l81 

Michael L. Ebers LOGGED BY: 
HELPe?: Richard Pjckg1 

Gus Pech H£Al TH PHYSICST: Sber:::d e Cbadwj ck 
DRILL: I 

TYP£ DRIlliNG: S~lit S~oon and Auger lUBRICANT TYPE': Mo l~kote 1000 

No. SAMPLES TAKe/: two TYPE'.' soil 

CONTAINMENT TYPE: Augel: pac aDd p]astjc 

THICKNESS OF SOIL (REFUSAL DEPTH): fi (]I DRIlliNG FLVlD SAMPLES: 

DEPTH DRILLED IN ROCK: 91 g1 
TYPE: rU8 DATE': 

TOTAL DEPTH OF W£LL: 15.61 

DEPl1f; SAMPLE PERCENT 
(FE'ET. (NUMBER It RECOVERY SOIL/lJEDROCK DESCRIP110N .1 

FROM TO INT'ERVAL) (SPUT SPOONS) : 

0.0 0.2 100% Topsoil and aravel e 0.2 2.0 0822S01 65% Clay. moderate yellowish brown with medium i 

@0.3-0.45 1 Qrav mottles. damp, dense and plastic 
2.0 4.0 a No recovery 
4.0 6.0 0822S02 40% Shale weathered .. Qreenish Qrav. few thin 

@4.3-4.41 laminations of olive arav shale beddinQ 45° 
to horizontal sliahtlv moist. crumbly 
Bulk Densitv @ 5.6 1 to 6.0 1 = 2.0 arams/cm 3 

6.0 Sol it sooon refusal 
6.0 8.0 Shale weathered. areenish Qray and olive gray 
8.0 15.6 Limestone. hard. soft @ 13.0' to 13.3 1 

15.6 TOTAL DEPTH 

e 
PAG£ .8..- OF -l9. 
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WELL No.~ E~IGeEngineering, Design & Ge09~ienCeS Group, Inc. 
725 Pellissippl Parkway 
P.O. Box 23010 Knorrille. Tn 37933-1010 (615)966-9788 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOGlJED PROOFED 
BY: Mi chael L. Ebers BY: t·1i chael L. Ebers 

DRILl/Nt: COMPANY: A_ L. Clark Drilling Services 

DRIl.l.£R.: A. L. Cl ark. I II HELPER:'_.;..;.No;;..;n.;;.;;e~ __ _ 

LOCA"ON Main plant 
ORNL CRID COORDINA TES 
N 22,262 75 
£" 32 _116_fi] 
£LEY. GROuND 797, 58 
£LEY. TOP STAIN/£SS 
STEEl. CASiNfl. 799.63 
DRIWNG DA lES: 
STARTED: 6~15~87 
f7N/~ED; 6 18 87 

EQUIPMENT [J 6 INCH AUGER 15 , 6 LF. ,. .w..--L()Q(]JV(; STEEL COlIER 

o INCH AUGER LF. 

MA TERIALS Us£[) 

EST. USED 
VOL. VOL 

JJl....2 FE'ET OF 2 IN. s.s. SCRE£'N 

.... LJ ,FE'ET OF 2 IN. S.S CASING 

II -L..S SACKS OF SAND 

2.S...Jl ..2.5.-0 POUNDS OF B£'NTONITE PE1.LETS 

.L..Q -LO SACKS OF C£M£'NT 

-'...;.0 POUNDS OF POWDER£'!) B£'NTONITE 

-1....0 GALLONS OF WA TER (CEMOmNt:) 

REASON FOR DIFFERENCES BE7l+EFN ESm.IA TED 
VOLUMES AND USED VOLUMES 

Soillaae 

lEU. COlIER USED 

SILT TRAP USED 

E» LoaaNt: S1EEl.. COlIER o FLIJSH JIOIINTED lEU. COlIER 
001H£R 

l'D'KJ NOO 

AlONITORING WElL PUMP BASE SET AT 12.8 FEET. 

C£NTRAUZERS AT 5.0 FEET. 
15.0 FEET. 

____ FEET. 

'NOTE: 

--.!L.wCH OIAM£"!FR 
~T£FJ. PRO TEC71VE: CASING 
~ ABOVE: (;RO(JNl) 

'~ TO ...2...O.Fr. BElOW 
GROI.IND SlJRFACE' 

CONCRCTE PAD 

C..4 GRj)t.It Sf:.4L ..Q.JL TO 
_1._'_ !) FEET 

'l'J.. ~CH DIAJIE7ER 
BOREHOt.C 

-1:......JNCH DIAMETER STAlNl.£SS 

Wi<:' STEEL CASING z..JJirr. ABOVE: 
GROUND SURFACE' TO..5....JLn. 
BELOW GROI/NO SlIRFACE' 

/.J .. C£N7R.A£IZER (riP.) 

8I!N1'am'E PELLET Z4L 
I. .L.5- TO..l...S.-.FEET 

-.. SAND PACK 
. ..3......5.- TO...l.5...Z..nFr 

....2...JvCH DIAIIETER 

'.I=~' '.J STAJNI.£SS STEEL .Q.Jll.0 
fr~ 

ALL DEPTHS ARE MEASUR£,!) 
FROM GROUND SURFACE 
UNl.£SS OTHERWISE NOTED: 

- '. '-.' ~ DIAMETER STAINlESS H~ ~J ovr t:·::J~t·:· ·:·1 STUJ..:;a.T JTIAP/CAP TO S.l.."". ..... ..... .l2..JJ TO~ 
BOTTOM OF IIOR£HOI.E .. L' • • • '. '.) 

15.-6....J:Eu TYPE A WELL' NOT TO SCALE 

PAGE...2- OF ~ 
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Eln GeEngfneering. Design '" Geosciences Group, Inc. 

WELL No. 822 

DATE: 6Ll9L87 
725 Peillssippi Parkway 

(615)966-9788 P.O. Box 23010 Kno%Ville. Tn. 37933-1010 

MONITORING WELL MA TERIALS 
CERllACA llON 

ITEM/MA TERIAL Qd 'IE. fI.~U1 fid TCH IiJiJ4fJ.£R 

SAND 
bll8L81 02 

BENTONITE' 
Jll.l~n:S/ Ul 

STAINLESS STEEL SCREEN (PREPACKAGED • >£S) o NO _6.L18JKL 04 
STAINLESS STEEL CASING 

.. (PREPACKAGCD ~ ~S) 6/18/87 04 

STAINLESS STEEL CENTRALIZERS (PREPACKAGED • >£S) o NO 6118187 04 

STAINLESS SlEE1. CAPS (PREPACKAGED • YES) .0 NO 6/18/87 02 
MONITORING HElL PUMP (PREPACKAGED ~ ,&") 3/2/88 02 

- GROUT 6/1Y/81 08 .. 

WEZ.L. COI£1?S 7/87 01 
SURFACE CASING 7/87 02 

COMMENTS: 

e 
'" 

OB5ER>ER !2GWA 1LM;I1JA JdlM,.dkv",mo 4.JO=<' 6119/87 
Michael L. Ebers 

_ .. 
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EIDIGeEngine'ermg, Design & Geosciences Group, Inc. I WELL No. 822 
, 725 PeUissippi Parkway 

P.O. Box 23010 Knoxville. Tn 37933-1010 (615}966-9788 

POST-WELL COMPLETION 
CHECKLIST 

COMPLIANCE 
POST- WE'LL COA/PUllON TASKS .J:M.IE INI71ALS 

1. 

2. 

.J. 

4. 

/,IUD SCRAP£() FROM AUCERS, SAMPlERS, AND ALL 
o TH£R EQUIPMENT. 

ALL MUD FROM RIC AND EQUIPMENT SCRAPINCS AND 
CUmNGS DISPOSE'[) OF IN ACCORDANCE WITH THE 
SPEc/F7CA TlON- PROVIDED. 

WEZ.l D£VEI..OPE'O IN ACCORDANCE WITH THE SPEc/F7CA TlON
PROVIDED AND DETAILS OF THE DEV£l.OPMENT ACTIVITY 
RECORDED. 

DRIWNC SlTF: PROP£RLY ct.£AN£() UP AFTER 
COMPL£710N OF WEll. INSTALLA TlON. 

6/18/87 ~ 

6/18/87 I!!t!:€. 

3/2/88 flnt tYt 
(7 

6/18/87 i!tIui:.. 

• RE'L£ASE' SPEClF7C TF:CHNICAL DIRECTIONS FOR RECULA TORY COMPUANCE MONITORIHC WE1.LS 
PHASE' I. OAK RIDCC NA TlONAL LASORA TORr. OAK RIDe£; w.o. K-4147. APRIL 1987. 

OSSE'R'IeR SlCNA TVRE/OA TE' t1...L m.uA.oJ rn" V 3/2/88 
v-JOhn M. McLoughli 

~'''''~~ 6f18l87 
Michael L Ebers 

PACE' J1... OF ~ 
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EInIGeEngineering. Design lie Geosciences Group, Inc. I WELL No. 822 

725 PeWssippl Parkway 
P.O. Box 23010 Knorrille. Tn. 37933-1010 (615)966-9788 

DEVELOPMENT DETAILS 

METHOD OF 

MONITORING WELL 
DEVELOPMENT FORM 

DflflOE'MEN71_ GeQQuard PumDand Air Comcressor 

DE'VELOPMENT 
BEGAN DATE: ,2/29/88 71ME.· __________ _ 

D£VE1.0PMENT 
ENDING DATE: 3/2/88 

DEVELOPMENT 
OBSERW BY: John M~cLouahl i~EQGe 

ONE WElL VOLlIME: 
(GALLONS) 9. 5 
TOTAL WATER REMOW (REFER TO I+ElL D£YEl.OPMENT 
DlIRING D£YEl.OPMENT ((;ALLONS):. 350.8 PROGRESS SHEET FOR DETAILS) 

TURBIDITY A T END 5 JACKSON III Cl..£AR 
OF D£VE1.OPMENT: TURBIDITY lINITS 0 SUGH71 Y a.OllDY o MOD. TURBID 

o WDDY 
TURBIDITY D£7ERMINED AND • 
I+ElL APPROW BY:~ Rlchard H. Ketelle, MMES 

ODOR 
OF WATER: None 
WATER 
DISQ{ARGE:D 
TO: 

o (;ROlIND SURFACE 
Cl STORM S£l+ERS 
IX! DRlIMS 

INITIAL PRE-DEVELOPAIENT 

C TANK TRlICK 
C STORAGE' TANKS 
COTHER 

WATER DEPTH: 6.2 Feet from surface 

DATE DEDICATED MONITORING WELL PlIMP INSTALL..ED 3/2/88 
FEET BELOW t;ROIJND SlIRFACE 

AT 12,8 

T'tPE OF PlIMP INSTAI.J..ED Geogua rd PlIMP MODEL _....l5~6:.:.1.;:;.4 _____ _ 
BATCH SERIAL NO. ________ _ 

DEVELOPMENT OBSERVA liONS 

OBSER'4R SlCNATURE/l'JATE U 00 .. 4 a me. ?,k==3/2/88 
OJk(hn M. McLoughl1n 

PAGE ..l.2- OF -L3. 
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Ein GeEngineering. Design & Ge09~lences Group. Inc. 

HELL NO. 822 

LOCA 710NJH Bt 
DATF: 2/29/88 725 Pellissippi Parkway 

P.O. Box 23010 Knorville, Tn 37933-1010 (615)966-9788 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE' HELL VOLUME'-= 9 5 GALLONS 

DATE GAUONS DE'SCRIP710N MEAst/RED roTAL GALLONS roTAL HEZ.L 
COAIIrIENTS 

PUMPED OF TVRBIDITY TVRBIDITY (J7lJ'S) PUMP£'/) VOLUME'S PUMPED 

2129n B 11?4 

3/1181: 112.4 
3/2/8, 126.0 Clear 5 JTU's 350.8 36.93 

e 

RESUL TS A T END Clear 
OF DE'VELOPMENT 

5 JTU's 350.8 36.93 

COMMENTS Average pH = 8.2 

.--

e .. _-- .... ,._. --.. ~.--

PAGE.11.. OF ~ 
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E~e " ' I WELL No. 822 
Engineering, Design & Geosciences Group, Inc. 
725 Pellisslppi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT~ VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES i"1EAN TRAt-iSMISSIVITIES FR01"1 
SLUG-TEST DATA BASED ON TWO ANALYTIC;~L APFROASHES: 

(1) l'iETHOD OF COOPER~ BREDE~OEFT AND PAPADOPULOS; 1967 
(AR~ICLE IN VOL.3, NO.1 OF WRR ENTITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER") 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC COf\lDUCTPIITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENE!'RATING WELLS") 

WELL NO.: 0822 DATE OF TEST: 4/13/88 

PROJECT NO.: 22000620 CL lENT: Mi'1ES 

srTE LOCATION: MAIN PLANT 

EDGE, INC. FIELD INVESTIGATOR: MICHAEL L. EBERS 

INPUT DATA Af~E: 

INNER CASING DIAMETER = 2. 20 I NCf-iES 
INNER SCREEN DR OPEN-HOLE DIAMETER = 2.20 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENI.:iTH OF SCREEN OR INTAKE PORTION = 10.00 FE:::T 
D:::PTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 15~8C 

THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
FEE--

DE~TH TO STATIC WATER LEVEL BELOW REF. POINT = 8.00 ~EET 
ESTIr"1ATED POF:OSIT·Y OF GR:AV~L PACt::: = :. 20 
FALLING-HEAD INDEX = 0 ("1" IF FALLING, "0" IF R!S!NG) 
NUMBER OF DEPTH-TIME DATA POINTS = 16 

PAGE 14 OF 19 - -



• 

e 

-,' -

EIDtGeEngineering. Design & Geosciences Group, 
725 Pellissippi Parkway 

Inc. I U£LL No. 822 

P.o. Box 23010 Knoxville. Tn 37933-1010 (815)968-9768 

HYDRAULIC CONDUCllVlTY CALCULA llONS 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG (H) VB. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

TT"IJ:; 
" • r JI._ 

(SEC 

10.00 
20.00 
30.00 
40.00 
50.00 
60.00 
75" G() 
90.00 

105.00 
120.00 
150.00 
180.00 
240.00 
300.00 
360.00' 
420.00 

.. 33!5 

.3800 

.451'7 

.5607 

.7015 

.7654 

.9044 
,,9575 

1.0286 
1. 09,~5 
1.2417 
1.2723 

DEPTH TO l>JATER 
(FEET) 

7.0~O 

7.400 
7,560 
7.680 
.... -,t::" ... , 
l" i -it, 

7.820 
7.8d l) 

7.890 
7.91(} 
7.930 
7.930 
7.960 
7.960 
7.960 
7.960 
7.960 

HEAD 
(FEET) 

.990 

.600 

.440 

.320 

.2S0 

.180 

.160 
0110 
.0'::;0 
.070 
.070 
.040 
,040 
.040 
.040 
.040 

PAGE' --11 OF' .2.2. 
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E~eEngineering, Design & Geosciences Group, 
725 Pel!issippi Parkway 

~c.rHELL N~ 822 

P.O. Box 23010 Kno'XVille, Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

1*********** ••••• *.************.*****_************.*****i****I.*~ 
~lETHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 4.21E-05 FT/SEC = 1.28E-03 eM/SEC 

TRANSMISSIVITY = 4.21E-04 FT*.2/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN; 

PERMEABILITY = 5.58E-05 FT/SEC = 1.70E-03 eM/SEC 

TRANSMISSIVITY = 5.58E-04 FT.*2/SEC 

PACE .-!&. OF' -.!2.. 
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..aL No. 822 
Engineering. Desten &c Geosciences GrouP. Inc. I 

725 PeWaippl Parklray 
P.O. Box 23010 Knoxv1lle. Tn 37933-1010 (815)988-9788 

HYDRAULIC CONDUCllVlT( CALCULA TlONS 

o 2 3 4 7 8 9 10 II 

TIME IN MINUTES 

PAGE 1.L OF .l2... 
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ID 
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HI 
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e e e 
CHAIN OF CUSTODY RECORD SAMPLE 

NUMBER: 

• MCI/CONSULTING ENGINEERS, INC. 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS .u NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE Or<.Z'Z $0/ 
(615)966-9788' . OAK RIDGE NATIONAL LABORATORY 

WELL NO.~ Ollzz. LOCATION: . ~. R, .$ tV SrI z-.- .~ TYPE: 
I r,/IAI • lA-tV r 50,~· 

SAMt~~~ .t..-\:L-~. <;L G 0- "3 _ D.4-5 f DATE: TIME: 
bitS-I'd? 

'71 : 

t,. $oP;v(. , I SIGNATURE' 

RELINQUISHEQ BY: 
DATE: TIME: WITH: 

RECIEVED BY : DATE: TIME: WITH: 
(\ ( SIGNATURE J ( SIGNATURE J 

('~ 

,,~J,.J)fSL b/-"'/fJ7 ~~ ~1 q: 30A'1 ~/C:C '(1-1('1 1~,;o ~ 
u ., 

REMARKS: 

.. 



(I 

td 
II) 

OQ 
CD 

I~ 
o 
HI 

I~ 

! e • 
48

· . CHAIN OF CUSTODY RECORD 
. fflR 

f~J M~?~N~~~J.~~G HU~~~~~~~~:L!~C. MARTIN MARIETTA ENERGY SYSTEMS 
(615)966·9788' . OAK RIDGE NATIONAL LABORATORY 

e 
SAMPLE 
NUMBER: 

08Z2.s02... 

WELL NO.: LOCATION:' 1'",; P<-#,v..- :51,/$/1 4t.- TYPE: 51t>~ ~ 

(j> 93 -4. f I ~D-AT-E-: ---....-Tl-ME-:---..... 

--.....:.....""'----~:::......L--r.;SI::;;:8N;;;;;U;:-;;;UR;r;E J (pI,s Its 7 ~ : 3D? leA • 

RELINQUISHED BY: I DATE: I TIME: I WITH: I RECIEVED BY : I DATE: I TIME: I WITH: 
(SIGNATURE) ( SIGNATURE J 

l~fo./.71?:~~ .. 1 Mer. I~~ IG(l..V6., I f:3d "la.. 

REMARKS: ____________________________________________________________________________ ___ 
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E~IGeEngineering, Design & Geosciences Group, Inc. 
725 Pellis8ippi Parklray 
P.O. Box 23010 Knorrille. Tn 37933-1010 (815)988-9788 

MONITORINC HE'LL PROCRAM 
H£l.L OA TA NARRA llVE 

HE'LL No. 823 

1.0 General Information 

1.1 Well Location 

Monitoring well number 823 is located in the Main Plant area. It is 
25 feet north of Building 4501. The location is shown on ORNL 
drawing number C3E 20004 A078. Survey coordinates for this well are 
N 22,057.30, E 32,141.78 (X-10 grid) or latitude 35° 55' 41.8" and 
longitude 84° 18 1 50.2" Coordinate data were provided by Martin 
Marietta Energy Systems. The method used for conversion from X-10 
grid to Tennessee State Plane Coordinates came from the publication 
"Tennessee Valley Authority Data Services Branch and Mapping Services 
Branch, Oak Ridge, Tennessee, DOE Plant Control, November 6, 1985, 
Field Book: ESS-3115, pp. 1-20." The latitude and longitude were 
calculated by Adams Craft Herz Walker Engineering, Inc. using methods 
from the U.S. Coast and Geodetic Survey Publication 62-4, "State 
Plane Coordinates by Automatic Data Processing. 1I 

1.2 Drilling Information 
\. 

Well number 823 was drilled by A.L. Clark Drilling Services, Inc. A 
Gus Pech rig was used to drill this boring for monitor well 
installation under the operation of A. L. Clark, III with the 
assistance of Richard Pickel. Drilling commenced on 6/10/87 and was 
finished on 6/11/87. Paragraph 2.4.1 includes a detailed discussion 
of the well installation and a well schematic is included on the well 
installation/completion form. A synopsis of the drilling activity 
follows: 

PAGE' ..L OF .!!L 
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EIDIGeEngineerlng, Design Be Geosciences Group, Inc. 
725 Pellissippi Parkway 
P.O. Box 23010 Kno:z:v.i.1le, Tn 37933-1010 (615}966-97BB 

MONITORINC WEl.L PNOCNAM 
WElL OA TA NANNA 1111£ 
~LL No. 823 

The drill rig and equipment were mobilized to the staked 
drilling location and set up on plastic sheeting. Continuous 
split spoon samples were taken from ground surface to a depth of 
9.3 feet at which point limestone was encountered. The split 
spoon boring was then reamed to a diameter of 6.5 inches using 
solid stem augers. This boring was advanced in rock to a total 
depth of 15.6 feet. The cuttings produced during drilling were 
removed from the borehole by bailing. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologist John W. Anderson. All well construction 
materials and supplies were from Martin Marietta Energy Systems 
approved batches. The batcn origin of individual items is shown on 
the included Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package. 

PAGE _2_ OF ...lB... 
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EInIGeEngineering. Design c!c Geosclences Group, Inc. 
'7'25 Pellissippl Parkny 
P.O. Box 23010 Knoxville. Tn 37933-1010 (815)988-9788 

2.2 Geology 

MONITORING WE'LL PROGRAM 
WEl.L OA TA NARRA TTVE 

WEl.L No.~ 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main. Plant area is 36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east. 

2.3 Sample Collection 

Two soil samples were collected during drilling, placed in I-CHEM 
specialty cleaned glass containers, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 4500S, ORNL. Chain 
of custody forms for these samples are included with this data 
package. Soil sample 0823S01 was collected in the split spoon 
interval from 1.1 feet to 1.3 feet on 6/10/87 and soil sample 
0823S02 was collected in the split spoon interval from 6.4 feet to 
6.6 feet on 6/10/87. Analytical results for these soil samples 
described above can be obtained from the Remedial Action Program data 
base at ORNL. 

A bulk density soil sample was collected from the split spoon sample 
interval from 3.5 feet to 4.0 feet. The sample was measured, weighed 
and a bulk density of 2.0 grams/cm3 was calculated. 

PAGE _3_ OF -lll. 
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EInIGeEngineering. DeSign &< Geosciences GrOup, Inc. 
725 Pellissipp1 Par1cway 
P.o. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

2.4 Installation and Development 

2.4.1 Installation 

MONITORING Hf"LL PROGRAM 

HELL DA TA NARRA 7711E 
HELL No. 823 

This was a type A well. A two-inch diameter stainless steel silt 
trap was installed from 15.0 to 15.2 feet. Above the silt trap a 
two-inch diameter stainless steel screen was installed from 5.0 to 
15.0 feet. A two-inch diameter stainless steel casing was installed 
above the screen from 5.0 feet to 0.7 feet above ground surface. A 
sandpack 'was then poured into the annular space from 4.0 to 15.3 
feet, with a 2.0 foot bentonite pellet seal poured into the annular 
space above the sandpack from 2.0 to 4.0 feet. The annular space 
from the top of the bentonite seal to the surface was tremie grouted 
with a cement/bentonite slurry. A detailed schematic of the well is 
included on the well installation/completion form. 

2.4.2 Well Development 

Well number 823 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 141.1 gallons of water had been evacuated 
and the clarity of the discharge water was approved by the company 
representative. A development form showing the exact method of 
development and other pertinent data is appended. 

4 18 
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ElniGeEngineering. Design ,. Geosciences Group, Inc. 
725 Pellisslppi Parkway 
P.O. Box 23010 Knoxv.We, Tn 37933-1010 (615)966-9788 

MONITORING WEl.L PROGRAM 
WEl.L DA TA NARRA TlVE: 

WEl.L No. 823 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 4/1S/88 at a depth of 
11.2 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.S Hydraulic Conductivity Testing 

Well number 823 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model DPI-600 pressure transducer. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 
attached) value of 8.0S x 10-S cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 

5 18 PAG£'_ OF_ 
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E1-IGe' I WELL No 823 ID Engineering, Design 8( Geosciences Group, Inc. '-
725 Pellissippi Parkway " 
P.O. Box 23010 Knoxville. Tn 37933-1010 (815)988-9788 

PRE -DRILLING CHECKLIST FOR 
MOMTORING WELLS 

PRE-DRILLING TASKS 

1. D'CA VA 710N PERUIT OBTAINED. 

2. ALL E(){JIPUENT HAS BEEN CLE'ANED BEFORE ORlWN&. 

3(1. SCREEN ANO CASINCS HA \IE" BEEN WA5n'ED. ST£AMED. 
RINSED WITH OE-IONIZED OR OIS77lLED WA T£R. RINSED 
WITH ISOPROP'tl. ALCOHO£. $+RAPPED WITH PROT£C77\1E" 
CO~NC; ANO STORED OfF" THE GROUNO, 

3b. PRE-PACKAGED SCREENS. CASINCS ANO CENTRAUZERS 

4. 

5. 

6. 

WERE USEIJ. i 

WORK AREA FOR SAUP!.E EXAMINA770N COVERED WITH 
ClEAN POL 'fE7H'tl.ENE'. . 

CLEAN KNIVES. t;LOVES. SAUPt.£ JARS ANO LABELS 
ON-HANO. 

POL YE:TH't1.£NE CO\IE"R'IN PLACE O\IE"R HOI.£. 

COMPLIANCE 

1M1E ~1 S 6/10/87 
6/10/87 . \ 

N/A U o 
. 6/ 10/87 ~r ' 

) " 

6/10/87 

6/10/87 

6/10/87 

Aom77ONALNO~~~~770N~ ________________________________________ _ 

OBSERVER SIGNA 7URE/bA7E f/'f==~'\........ <::: /" 6/10/87 

PAGE_6_ OF--1§ 
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EInIGe~ring'DeSign 8< Geosciences Group, Inc. 

WELL No.823 

725 Pell1ssippi Parkway . 
P.o. Bo% 23010 Kno:n1lle, Tn 37933-1010 (615)966-9766 

DE:.CONTAMINA TlON CHECKLIST 
. DRILLING EOUIPMENT 

-

ISOPROP)1. DEJONIZED 

E(}(JIPMENT SCRAPE ST£AAI ST£AAI ALCOHOL . WATER 
ClEAN RINSE RINSE RINSE 

. RIG X X X N/A N/-4 

AUGERS X X X X X 

SITS X X X X X 

RODS X X X X X 

SAUP/.£RS X X X X X 

.. . 

e PIPES X X X X X 

HORK TOOLS 
X X X X X 

AUGER PINS 
X X X X X 

e 
.... \Q~D 

OBSERVER SIGNA TlIRE/fJA TE~. \ ~ .11 6/10/87 
. \ - ~ 

JOh~ W. Anderson 
J 

PAG€ _7_ OF 2!.. 
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E~GeEngineer1ng. Design & Geosciences Group. Inc. 

WELL No. 823 

725 Pellissippi Parkway 
. P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

ORNL MONITORING WELL LOG PAGE _1 OF'.._I_ 

LOCATlON: Main Plant DATE': START: 6L 10/87 

A. L. Clark, III RNISH: 6/11/87 
DRILLER: 

LOGG£D 8Y: John W. Anderson 
HELPER: Richgrg Pjcke1 Paul Eldridge 

Gus Pech 
HEALTH PHYSICST: 

DRILL: 

TYPE DRIWNG: Split Spoon and Auger LU8RlCANT TYPE: Mo1ykote 1000 
I 

No. SAMPLES TAKEN: two TYPE: soil 

CONTAINMENT TYPE: Auger pan and plastic 

THICKNESS OF SOIL (REFUSAL DEPTH): 9 3 ' DRIWNG FLVlD SAMPLES: 

DEPTH DRIll.£D IN ROCK: 6,3 ' TYPE: ti/8 . DATE': . 

TOTAL DEPTH OF WElL: 15.6 ' 

~{r.c~ SAMPLE PERCENT 
(NUM8ER,f RECOVE'RY SOIL/lJEDROCK DESCRIPTlON 

FROM TO INTERVAL I (SPUT SPOONS) 

O.C 0.6 40% Tonsoil dark brown with oroanic material 

e O.E . 2.C 0823S01 100% Clay. silty with limestone f\"~nm,:lnts 

@1.1 ' -1.3 medium brown. damn 
2.e 4.0 100% Clay. silty with limestone fraoments medium 

brown. dry 
Bulk Density @ 3.5 ' - 4.0 1 = 2.0 arams/cm3 

4. C 6. C 100% C1av. siltv with abundant limestone fraaments. 
01 i ve oreen. moist 

6.( 9.3 0823S02 100% C1 ay. sil tv with chert and limec:;tone fraa-
@6.4 1 -6.6 ments lioht oreen wet 

9.3 Solit sooan refusal 
9.~ 9.5 Limestone dark orav. wet 
9. ~ 12.5 Limestone. soft. 1ioht orav. wet 

12.: 13.2 Li mes tone ha rd. 1i oht ora v. wet 
13. ~ 14.5 Limestone. soft 1ioht oraV' wet 
14 .~ 15.6 Limestone. hard. lioht orav. drv 

15.6 
--~ .......... -.-~ TOTAL DEPTH ---

e 
PACE: ~ OF ..!iL. 

-..!.:':_.; . 
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ElnlGeEngineering, Design &. Geosciences Group, Inc. I M:LL No. 823 
725 Pellissippi Pa.rlcw'ay 
P.O. Box 23010 Knorville, Tn 37933-1010 (615)966-9788 

WELL INSTALLA nON/COMPLEnON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOCA 110N ria in Pl ant 
ORNL GRID COORDINA TE'S 
N 22,057.30 
£ 32~14L.JB 

LOG(/£[) PROOFED 
BY: Jobn W, Anderson BY: Mi cbael L. Ebers 

DRILUNG COMPANY: A. L. Clark Drilling. Services 

DRII.1ER: A. L. Clark. III HELPER: Richard Pickel 

£LEV. GROUND. 799 5 J 
£LEV. TOP STAlNI.£SS 
STEEL CASING. 800.23 
oRILUNG oA TES: 
STARTE'D: 6110/87 
F.7N/~ED· 6/11/87 

EQUIPMENT 116,5 INCH AUGER 15, 6 LF. I. ......-LfXI<JNQ S7EB.. COlE1\' 

a INCH AUGER LF. 

MA TERIALS USED 

EST. USED 
VOL VOL 

1 0 ,0 FEET OF 2 1N..s:.s: SCREEN 

.-2...7 FEET OF 2 1N..s:.s: CASING 

.l....O -.!a.0 SAOC'S OF SAND 

3L..J..L POUNDS OF BENTONITE' PE1.l..ETS 
. 1, a --L.. 0 SACKS OF CEMENT 

_2_ POUNDS OF POJtDERED BENTONITE' 

--La GAL1.0NS OF WATER (CEMEN77NG) 

REASON FOR DIFFERENCE'S BETW£EN E'S77MA TED 
VOLUMES AND USED VOLUME'S 

Soillaae 

It£U COlE1\' I/SED II 1.0CK1N(; STEEl COlE1\' o FLUSH VOlINTED It£U COlE1\' o OTHER 

$1l. T TRAP tJ:S£D lC IX! NO 0 

MONITORING WElL PUMP BASE' SET AT 11 .2 FEET. 

CENTRAUZERS AT 5, a FEET. 
14.0 FEET. 

____ FEET. 

NOTE': 
ALl. DEPTHS ARE MEASURED 
FROM GROUND SURFACE' 
UNLESS OTHERMSE' NOTED: 

HOLE ClEAN£D Qt/T 
10 li..J...,cm-

~CHDWlE7ER 
sq PROTFCl1VE' CASIN(; 
.lJLn.: ABOVE' GROUND 

"/ .It-:-.-n..-7tl:..z..JLn: mow 
SURFACE' 

"1"1W~ PAD 

~~~..Q.Jl. ~ 
~ M ~CH DWlE7ER 
n IIOR£HCI..E 

--L.iNCH DlAME7ER STAINLESS 
" S7EB.. CAS1HQ 0 . 72 FL AQ'OVE' 
~A t:ROUNlJ STJRI";CC;; .i.JLrr. 

BE1.0W GRot/NO S'lJRFACE' 

I .. conRA/./Z£R (nP.) 

,.. 'r.'~ T.1f .s:1 
SAND PACK 

',. .!.JL ~..l.2....l.mT 

~CH DlAJI£7ER 

.--I-M' -.1 STAINI..ESS STEEl.Q....QlO 
-.r= . ffolF~ 

2 ts' . . . -i:-.INCH DIAME7ER STAINLESS 

_ITYPE A· WELL 
~ BCiVSfaE :-, -.:;:.';-:1 15~ st;I~2%1 

NOT TO SCALE 

PAGE _9 OF..!lL-
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l 1~~823 
EIDIGeEngineering, Design & Geosciences Group. Inc. lOA T£': 6/12/87 

725 PeWssippi Park"way \ 
P.O. Bo:z: 23010 Knonille, Tn 37933-1010 (615}966-9788 

MONITORING WELL MA TERIALS 
CER77RCA 770N 

ITEM/J,,(A TERIAL DA TE: USED BA TCH NUMBER 

SAND 6111/87 02 
BENTONITE fi/11/P.7 O? 

STAINlESS STEEL SCREEN (PREPACKAGED • )'f"S) CJ NO 6/11/87 04 

STAINLESS STEEL CASING (PREPACKAGED • )'f"S) CJ NO 6/11/87 04 

STAINLESS STEEL CENTRAliZERS (PREPACKAGED CJ YES) 
• NO 

6/11/87 01 
STAINlESS STEEL CAPS (PREPACKAGED • )'f"S) CJ NO 6/11/87 04 

MONITORING HEll. PUMP (PREPACKAGED • YES) CJ NO 4/1J:;/RP. n? 
CROUT 

fi"/1 ? 1P.7 nil. 

HEll. CO IiEi?S 6187 01 
SVRFACE' CASING 6/87 02 

COMMENTS: 

OBSERIiEi? STGNATVRE/fJA TE ~\.A..:f~ 6/11/87 
oh 

PACE ..u:L OF ..lL 
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EIDIGeEn . . D G' G In I WEll No . . 823 gmeenng, esign Be eOSClences roup, c. -
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (815)966-9788 

POST-WELL COMPLETION 
CHECKLIST 

COMPLIANCE 
POST - WCll COMPlETlON TASKS i2.dlE t'TlAlS 

1. 

2. 

.J. 

4. 

MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 
OTHER EQUIPMENT. 

ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 
CUmNGS DISPOSED OF IN ACCORDANCE' Jt1TH THE 
SPECIFlCA 77ON-- PROIIID£.'!). 

WElL DEYE1..OPED IN ACCORDANCE Jt1TH THE SPEC/RCA 77ON-
PROVIDED AND DUAILS OF THE DEVELOPMENT AC77V1TY 
RECORDED, 

DRIlliNG SITE PROPERL Y Cl.E'AN€D liP AFTER 
COMPLE'770N OF WE."LL INSTALLA liON. 

/"\ 
6/11/87 

6/11/87 

4115/88 

6/11/87 

- RE'LE'ASE' SPECIRC TECHNICAL DIREC770NS FOR REGlILA TORY COMPliANCE' MONITORING Jtfl.LS 
PHASE'1. OAK RIDGE' NA770NAL LABORATORy' OAK RIDGE. W.O. K-4147. APRIL 1987. 

08SERVE'R SlGNATlJRE/lJATE, J~_ tf)J:tiI!;.'¥!~. YJJ_':~ 4115/88 

6/11/87 

PAGE' -1l OF ...uL. 
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-IGeEngmeering. Design Be Geosciences Group, Inc. 

H£"LL No. 823 

725 PelUsslppl Parkway 
P.O. Bo% 23010 Kno::nille. Tn 37933-1010 (615)966-9788 

MONITORING WELL 
DEJlELOPMENT FORM 

OEVE"LOPMENT OETAILS 

/,I£THOO OF 
12E'VEl.~J4.Q!..11 ' Geoguard Pumg and Air Com~ressor 

D€VE1.OPMENT 
B,e,AN D~ l%; 30 L88 11M£': 

DEVELOPMENT 
ENDINt; DA 7E: 4L15L88 

DE1IEl.OPMENT 
OBSERVED BY: Jghn M. McLoughlin! EDGe 

ONE itEll. VOLlJME: 
Ct;-dJJ.Qt{~ 7.6 
TOTAL WA TER RE'JIOVED (REFER TO ItEU D£VEl..OPMENT 
DlJRING DE'VELOPMENT (GALLONS): 141.1 PR()(;RE'SS SHEEr FOR DErAILS2 

* TURBIDITY A T END JACKSON o CI.£AR 
OF DEVELOPMENT: TURBIDITY lJNITS ~ SUQlTL Y CLOlJDY 

o /,IOD. TURBID 
o AllJDDY 

• 
* TURBIDITY DE7'ERAIINE'D AND 

Rud~ C. Will i ams! MMES itEll. APPROVED BY: 

ODOR 
g£ W'~ 1!7?' ' f:jcoe 
WATER o GROlJND SlJRFAC£' o TANK TRlJCK 
DISOfARGED o STORM SEWERS o STORAGE' TANKS 
TO: ~ DRUMS o OTHER 

INl11AL PRE-DE'VELOPMENT 
WA TER DEPTH: 5.1 Feet from surface 

DA TE' DE'DICA TED MONITORINt; ItEU PlJAlP INSTALLED 4L15L88 AT 11.2 
FEET BELOW GROIJND StJRFAC£' 

rtPE OF PlJMP INSTAl.J..£D Gecguax::d PlJAlP MODEL S~B 
BA'TQf SERIAL NO. 

OEVE"LOPMENT 08SERVA llONS 

* This well exhibited a slow rate of recharge. Onll 141.1 gallons of water 
~as x::emg~ed from the well from 3l7l88 through 4/15/88. The eroduced water 

CD ~ll~L88 ~a~ still slightl~ cloud~. 

,. OBSERI,£R SlCNATURE/DA7E ~ al...1l111l~ !k) ~ ~V-4/15/88 . 
VJohn M. McLough1in 

PAG£' ..u.. OF -llL 
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EInIGeEngineering. Design Be GeoS~iences Group, Inc. 

WEZJ.. Na 823 

LOCAllON: ~URt 
DA7'E': 3/7/88 725 Pellissippl Parkway 

P.O. Box 23010 Knorrille. Tn 37933-1010 (615)966-9788 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE WEZJ.. VOLUME- 1.6 GALLONS -

DATE GALLONS DESCRIPllON MEASt/RED TOTAL GALLONS TOTAL WELL 
COMMENTS I PUMPED OF TlJRBIOITY TlJR8IOITY (J7lJ'S) PUMPED VOLUMES PUMPED 

~!7/88 11. 9 

B/8/88 11. 9 

a/9/88 11. 9 I 
I 

S/10L8 ~. 11.9 
R/17/R 1 n ? 

~/18/8 J) 11. 9 

3/21/8 ~ 10.2 

~/28/8 J) 13.6 I 

~/29/8 11. 9 I 

9/30/8: 11 9 
: 3/31/8 -0-

e ~/4/88 4.0 I 

~/6/88 3.9 
I 

~/8/88 4.0 I 

4111/8 11. 9 I 
1 

~L13L8 11.9 I 
rll1 'i IR: " q 141 1 1R 'i7 I 

I 

I 
1 

REStJL 15 A T END Slightly 141.1 18.57 OF D£lIEI..OPMENT 
Cloudy 

COMMENTS Averaqe pH = 8.4 
I 
1 

I 
1 

I 

I 
I 
I . 

- , .. _--- ' . ---_._." 

.~*-" -
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ElDtGeEngineering, Design & Geosciences Group, 
725 Pellissippi Parkway 

Inc. I MELL No. 823 

P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
TIt'lE 

(SEC 

iO.OO 
20.00 
30;00 
40.00 
50.00 
601100 
751100 
90.00 

105 .. 00 
120.00 
150.00 
180.00 
240 .. 0<) 
300.00 
360 .. 00 
420.00 
480.00 
540.00 
600.00 
720.00 
840.00 
960.,00 

1~)80. 00 
1200.(":0 

DE:i='TH TD WATE:=:: 
(FEET) 

2.760 
2.610 
2.520 
2.460 
2.420 
2 II 31~(! 

2,,320 
2.280 
2:&250 
2.200 
2 .. 170 
2.120 
2:1060 
2.010 
1.960 
1. '7'30 
1.900 
1.870 
1" 85t) 
1.800 
i -~ ..... 
.L 11 i i U 

1 .. 740 
oj -r.! , ..... 
L " I .i. ,.1 

1.690 

HEAD 
(FEET) 

1~630 

1 .. 480 
1,390 
1.330 
1. 29~) 
1=-230 
i • 0;"', 
.1. .... /1.-' 

i ... i50 
1,. 120 
1 .. 070 
1.04:) 

:I <7190 
11'13\) 
.. 880 
.830 
.800 
11 770 
.740 
.720 
.670 
a 64·0 
.6:;'0 
.580 
1I5.~O 

. -

*****'**i*****~*****%*a~***~**3**i******i***.2***~.~t* ~.*****~*i 

METHOD OF EOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

~E~MEABILITV = 2.64E-06 FT!SEC = 8.0SE-OS eMISEC 

TRANSMISSIVITY = 2.24E-OS FT*.2/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

PERMEPBiLITY = 1.44E-06 FT/SEC = 4.37E-05 CM/SEC 

TRANSMISSIVITY = 1.22E-05 FT**2!SEC 

PACCl..5....- OF ~ 
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WEZ.L No.~ 
Engineer:lng, DesiF c!c Geosciences Group, Inc. I 

725 PeWatppl Parkway 
P.O. Box 23010 KnorrUle, Tn 37933-1010 (815)968-9788 

HWRAUllC CONOUCnL1TY CAlCUlA nONS 

o 2 3 4 7 8 9 II 

TIME IN MINUTES 
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' .' ,CHAIN OF CUSTODY RECORD 
T" MCI/CONSULTING ENGINEERS, INC. FOR .: I '.,u.) NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 

" (615)966-9788' OAK RIDGE NATIONAL LABORATORY 

~"~"IWELL NO. : LOCATION: 
I I TYPE:~ ) 

e 
SAMPLE 
NUMBER: 

OJs';:)~ 50 ) 

~{ -~' ~~r-nij~fl~ /, {- (, ~ 
DAT£4~'Z7 I TlME: CC : cl,0 

1\ R£l.lNb~H£D E1Y: 
1\\ /\( SIJ!t'!ATUR~) DATE: TIME: 

I~UJL (,IJSl81q·. ?D 

(~~L 1'11-zs111.17~~ 
\' . 

WITH: 

VlJte,:r-

'~ 

RECIEVED BY : 
( SIGNATURE) 

~-sL 
~~ 

V: 

DATE: I TIME: I WITH: 

"/zs/&1I'1:3Oo I MeL 

It ~Z-5 Ji 71 z;, ~d f O~tJ L 

REMARKS: ________________________ ~ ________________________________________________ __ 

I-tJ 
I\) 

OQ 
(I) 

, I I~ .~=====~_-:--_ HILI -=-____ _ 
I~ 
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CHAIN OF CUSTODY RECORD SAMPLE ($ MCI/CONSULTING ENGINEERS, INC. 

FOR . NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS ..u.. NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE 
OD:)~SO;;) (615)966-9788 . ,. OAK RIDGE NATIONAL LABORATORY 

WELL NO.: 
'O~Y:>3 

LOCATION: 
/ TYPE: Sen 

~ 

'\ / 
r\ -. f"\ ~,J{-(,.~ 

I SAMPLER~ ~~ 'I _u .. ~~~~ DATE: ~ __ -; TIME: 
I "--' - (p 10 U 

\ \ f SIGNATURE J I 

RELlNdt,f~HED BY: 
DATE: TIME: WITH: 

RECIEVED BY: 
DATE: TIME: WITH: , r-.. ( SIGNATURE) fI ( SIGNATURE) 

~lLJZ r tr~ ~ C?"i$:~ \A[\L.:( (~'! ( --11 ..... ,,~.a .. l Ao S ;4...u U/ZS-/'8' q:~o Mer 

,'1 t-)~1. Me; . .l;ZS/\'"l I~i)\~ 'A~ f\LL _... II 2:40pM. f\4cJ:.. 1("'~~7 z.>f b oe fV(. 

\ v : ." . " :' 

. 

REMARKS: 

. 

.. 
-

I , 
_ ... - -_ ............. __ .......... __ .-

-~ ... --.-..• -----... -

~ 

i 
I 

" 

I 
I 
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E~IGeEngineering. Design Be Geosciences Group. Inc. 
725 Pel1fss1ppi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

1.0 General Information 

1.1 Well Location· 

MONITORING WELL PROGRAM 
WELL OA TA NARRA"IIE 

WELL No. 824 

Monitoring well number 824 is located in the Main Plant area. It is 
located south of Southside Drive approximately 50 feet north of the 
HTML Building. The location is shown on ORNL drawing number C3E 
20004 A078. Survey coordinates for this well are N 21,399.22, 
E 31,932.03 (X-10 grid) or latitude 35° 55' 35.3" and longitude 
84° 18 1 47.8 11

• Coordinate data were provided by Martin Marietta 
Energy Systems. The method used for conversion from X-10 grid to 
Tennessee State Plane Coordinates came from the publication 
"Tennessee Valley Authority Data Services Branch and Mapping Services 
Branch, Oak Ridge, Tennessee, DOE Plant Control, November 6, 1985, 
Field Book: ESS-3115, pp. 1-20." The latitude and longitude were. 
calculated by Adams Craft Herz Walker Engineering, Inc. using methods 
from the U.S. Coast and Geodetic Survey Publication 62-4, "State 
Plane Coordinates by Automatic Data Processing. 1I 

1.2 Drilling Information 

Well number 824 was drilled by A.L. Clark Drilling Services, Inc. A 
Gus Pech rig was used to drill this boring for monitor well 
installation under the operation of A. L. Clark, III with the 
assistance of Richard Pickel. Drilling commenced on 6/2/87 and was 
finished on 6/4/87. Paragraph 2.4.1 includes a detailed discussion 
of the well installation and a well schematic is include« on the well 
installation/completion form. A synopsis of the drilling activity 
follows: 

1 19 
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E~IGeEngineerlng. Design &: Geosciences Group, 
"125 Pel.Usa:lppl Parkway 
P.O. Bo%. 23010 Knorrille. Tn 37933-1010 (815}966-9788 

Inc. 

6/2/87 

6/3/87 

6/4/87 

MONITORING H£LL PROGRAM 
H£l.L. OA TA NAJ?8A 77VE 

H£l.L No. 824 

The Gus Pech drill rig was mobilized to the staked location 
and set up on plastic sheeting. The interyal from the 
surface to 10.0 feet was split spooned and the boring was 
reamed with 6 3/4 inch augers from the surface to 11.0 
feet. 
The boring was augered from 11.0 feet to 15.0 feet with 
6 3/4 inch augers. 
The boring was-deepened from 15.0 feet to 16.0 feet and 
bailed clean with a steel bailer. Two inch stainless steel 
casing, screen, sandpack and bentonite seal were installed. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologist Michael L. Ebers. All well construction 
materials and supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items is shown on 
the included Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package • 

PACE _2_ OF ~ 
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EInIGeEngineering. Design 8< Geosciences Group, 
'1'25 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

Inc. 

MONITORING JllELL PROGRAM 
WELL OA TA NAR8A 71VE 

JllELL No. 824 

2.2 Geology 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast, and the average direction 'of strike 
is north 58 degrees east. 

2.3 Sample Collection 

Two soil samples were collected during drilling, placed in I-CHEM 
specialty cleaned glass containers, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 45005, ORNL. Chain 
of custody forms for these samples are included with this data 
package. Soil samp1e0824S01 was collected in the split spoon 
interval from 3.2 feet to 3.4 feet on 6/2/87 and soil sample 
0824502 was collected in the split spoon interval from 5.6 feet to 
5.8 feet on 6/2/87. Analytical results for the two soil samples 
described above can be obtained from the Remedial Action Program data 
base at ORNL. 

A bulk density soil sample was collected from the split spoon sample 
interval from 7.4 feet to 7.8 feet. The sample was measured, weighed 

3 . 
and a bulk density of 2.1 grams/cm was calculated. 

3 19 
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E~IGeEngineering. Design & Geosciences Group, 
725 PelJ.1ss1ppl Parkway 
P.O. Bo%. 23010 Kno:r.v.I.Ue, Tn 37933-1010 (615)966-9788 

Inc. 

2.4 Installation and Development 

2.4.1 Installation 

MONITORING WELL PROGRAM 
WE'LL OA TA NAR8A nVE 

WELL No.~4 

This was a type A well. A two-inch diameter stainless steel silt 
trap was installed from 15.3 to 15.6 feet. Above the silt trap a 
two-inch diameter stainless steel screen was installed from 5.3 to 
15.3 feet. A two-inch diameter stainless steel casing was installed 
above the screen from 5.3 feet to 0.5 feet above ground surface. A 
sandpack was then poured into the annular space from 4.0 to 15.6 
feet, with a 2.5 foot bentonite pellet seal poured into the annular 
space above the sandpack from 1.5 to 4.0 feet. The annular space 
from the top of the bentonite seal to the surface was tremie grouted 
with a cement/bentonite slurry. A detailed schematic of the well is 
included on the well installation/completion form. 

2.4.2 Well Development 

Well number 824 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 120.7 gallons of water had been evacuated 
and the clarity of the discharge water was approved by the company 
representative. A development form showing the exact method of 
development and other pertinent data is appended. 
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ElnGeEDgineering. Design & Geosciences Group, 
'125 Pell1ssippi Park'way 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

Inc. 

MONITORING H£LL PROGRAM 
WELL OA TA NARRA 77JIE: 

H£LL No. 824 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 4/15/88 at a depth of 
12.5 below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testing 

-

Well number 824 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model DPI-600 pressure transducer. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 
attached) value of 4.92 x 10-5 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package • 

5 19 
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'. E~Engineerlng. Design & Geosciences Group, Inc. 
WELL No. 824 

725 Pelllssippi Parkway '. 
P.O. Box 23010 Kno:rrille. Tn 37933-1010 (615)966-9788 

PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS 

,.oIylP/,l~NC& 
el1£-Q8.lLt.lNG Tt,!SKS JMIE INIVALS 

a'G:4 VA 710N PERMIT OBTAINED. 
6/2/87 /IJUiE 1. 
6/2/87 

~te 2- ALL EQl./IPMENT HAS BEEN C/.£ANED BEFORE DRIWNG. 

3a. SCREEN AND CASINGS HA &.£" B£OI WASHED. STEAMED. 
N/A 

RINSED ,.,TH DE-IONIZED OR DIS71LL£D WA TEH. RINSED 
,.,TH ISOPROPYl. ALCOHOL. M?APPED ,.,TH PROTEC71&.£" 
COVERING AND STORED OFF' THE GROUND. 

:Jb. PRE-PACKAGED SCREENS, CASINGS AND CENTRAUZERS 
6/4/87 1:1../.(£ 

WERE USED. 

4. WORK AREA FOR SAMPLE EXAAlINA 710N COVERED ,.,TH 
6/2/87 !ItG 

Ct.£AN POI.. YE7HYLENE. 

5- CLEAN KNIVES, Q.OVES,· SAMPLE JARS AND LABELS 6/2/87 I/tl!f" 
'e ON-HAND. 

a. POLYETHYLENE COVER IN PLACE OVER HOLE. 
6/2/87 litE 

AODI710NAL NOTES/OBSERVA 710NS .. 

'. 

e 
~.Q~ r .. 

OBSERI£R stCNA1lIRf/1JA 7E-.-..:\" ~~. 6/4/87 

. Mi,chae 1 \' Ebers 
"'""'-- .... 

-. 
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e EIn~Engineer!ng, Design ole Geosciences Group, Inc. 
WELL No. 824 

725 PeWssippi Parkway . 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

DECONTAMINATION CHECKLIST 
DRILLING EQUIPMENT 

ISOPROP'Il.· O£1ONIZED 

EQUIPMENT SCRAPE STEAIJ STEAM ALCOHOL WATER 
CLEAN RINSE RINSE RINSE 

RIC X X X N.,/,4 N.,/,4 
) 

AUCERS X X X X X 

BITS X X X X X 

RODS X X X X X 
-

SAMPL.ERS X X X X X 

'e PIPES X X X X X 

WORK TOOLS X X X X X 

AUCER PINS X X X X X 

e OBSERVER SlCNA T1JRE,/tJA 2/87 

PAGE _7_ OF' ~ 



• E~eEngineer!ng, Design 8< Geosciences Group, Inc. 
WELL No. 824 

725 Pellissippi Pa.rkway 
P.O. Box 23010. Knoxv.ille •. Tn 37933-1010 (615}966-9788 

ORNL MONITORING WELL LOG PAGE' -L OF--L 

LOCA770N: 
Main Plant DAT£: START: 

6/2/87 

A. L. ClarkI III fiNISH: 6L4L87 
DRILLER.- Michael L. Ebers LOGGED BY: 
HE1.PE'R: Richard Pickel 

Gus Pech HE'AL TH PHYSICST: ~bgrrjg ~bad~j,k 
DRILL.-

rtPE' DRIWNG: Split Spoons and Auger LUBRICANT rtPE': Mo lykote 1000 

No. SAMPLES TAKe/: two rtP£· soil 
, 

CONTAINME'NT rtP£, Auger Qan and Qlastic 

THICKNESS OF SOIL (REFUSAL DEPTH): 10.0' DRIWNG FlUID SAMPLE'S: 

DEPTH DRILL£D IN ROC/(,: 6.0 1 
rtPE': NLA OAT£: 

TO TAL DEPTH OF WEZ.L: 16.0 1 

# 

DEPTH SAMPLE' PE'RCENT 
(F£E'T) (NUMBE'RJ RE'COVE'RY SOIL/SEDROCl( DE'SCRIP770N 

FROM TO INTERVAL (SPUT SPOONS) 

e 0.0 0.3 100% Topsoil with roots 
0.3 2.3 100% Clay, moderate to dark yellowish brown with 

few dark yellowish mottles, fine silty, . 
slightly moist, slightly crumbly 

2.3 3.2 100% Clay, light brown to moderate brown, few 
limestone gravels to 1/2", plastic, slightly 
moist 

3.2 4.9 0824S01 100% Clay, moderate yellowish brown, silty, 
@3.2-3.4' slightly moist, slightly crumbly 

4.9 6.9 0824S02 100% Clay, dark yellowish brown, fine silty, moist, 
@5.6-5.8 1 soft, plastiC 

6.9 9.8 75% Clay, dark yellowish brown with small light 
olive and moderate brown mottles, silty with 
20% rounded chert pebbles to 1 inch 
Bulk Density @ 7.41 to 7.8' = 2.1 grams/cm3 

9.8 10.0 Limestone, olive gray, fine grained, few 
birdseyes 

e 10.0 Split spoon refusal 
10.0 16.0 -<--- Limestone, hard, as above 

16.0 TOTAL DEPTH 
. "' .. _" .... 

PAGE'L OF .lL. 
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WELL No. 824 ElnlGeEngineering. Desi&n & Geo~nces Group, Inc. 
. ·725 Peillssippi Parklray 

P.O. Box 23010 Kno:rri.lle. Tn 37933-1010 (615)966-9786 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOGGED PROOFED 
B~ Michael L. Ebers B~ Michael L. Ebers 

DRILUN~ CauPAW~ A. L. Clark Drilling Services 
DRIl..l.ER: A. L. Clark, III HELPER: Richard Pickel 

LOCA"ON Majn plant 
'ifNL ~~ 3~~~If£If.NA TES 
~ 31.932.03 
E.U:v. ~OUNa 787.05 
E.U:v. TOP STAINlESS 
STEEl. CASING. 787. Zl 
DRIlliNG DA T£S: 
STABn:.D.· 6f2/87 
FlNISHED~ 6:4/87 

~ 6 INCH AU~ER 16.0 LF. 

o INCH AUGER LF. 

E(J(JIPMENT 'I I....-LOQ'c1NG S7m Q:)\I£II' 

AlA TERIALS USED 

EST. USED 
VOL vt'7L 

- l.Q...Q. FEET OF 2 IN..s:.s: SCREEN 

-S....8. FEET OF 2 1N..s:.s: CASlN~ 
.2..JL.l.Jl SACKS OF SAND 

25~ 30.0 POUNDS OF BENTONITE P£'l.1.£TS 

LJL..1...D.. SACKS OF CEMENT 

.2.....Jl POUNDS OF POWDERED BENTONITE 

...§.Jl GALLONS OF WA TER (CEMEN77N~) 

REASON FOR DIFFERENCE'S BE7W£EN £'S77MA TED 
vt'7LUMES AND USED vt'7LUMES 

Cavities, spillage and irregular 
auqer borinq diameter 

ItEJ.l. CO\l£ll' lIS£D ~ L~ S7m Q:)\I£II' o Fl.lISH 1tIOtIN1ED ItEJ.l. Q:)\I£II' o OTHER 
$Il.T TRAP lIS£D 161X1 HOD 

AlONITORIN~ MU PUMP SASE' SET AT 12. 5 FEET. 

CENTRAJJZERS A T FEET. 
__ ...:::5:.a,. ~O _ FEET. 

15.0 FEET. 

NOTE: 

HOt.£ Cl.EANED OUT 

~CH D/AME7ER 
S7m PROTEC1TVE' CASlNf1 
1....2....n: ABOIE (;R()tJN() 

.~ TO 2..JLn. BELOW 
'~f.ilROIIHD SlIRFACE' 

CONCRETE' PAD 

[.,~ f1ROt.IT S£AL 0 • 0 TO Li..FEET--
'l.J,. ~CH DWI£7ER 

BORDICt.E 

--.l-.mCH DlAJIE7ER STAIHl.£SS 
/ S7m CASlHf1 ~ AIlOIE 

... ;\ f.ilRCIlIND SlIRFACE' TO .l...br. 
BELOW f.ilRCIlIND SlIRF'ACE' 

"'...I ... t:EN7RALIZER (TYP.) 

8£NTONITE P£/.J.ET .5&4L 
:-[:~t"'II--J.....L TO..!..!LFEET 

SAND PACK 

• .!.JLTO~ 

~CH 0IAII£7El! 
t=t.. '.1 STAIHl.£SS STEEL ~ 

~~ 
All. DEPTHS ARE MEASlIRED 
FROM ~OlJND SlIRFACE 
UNLESS OTHERWISE' NOTED: ~CH DIAMETER STAIHl.£SS 

.f7.l iF:1 STEEL $Il.T TRAPLCAP 
..1S.....3TO~ 80~~ j .. :zt1 

.l6.J1cm" TYPE A-WELL NOT TO SCALE 
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e EIn~Engineerlng, Design & Geosciences Group, Inc. 

W£LL No. 824 

OAT£': 6/2/87 
725 Pell.1ssippi Parlnray 
P.o. Box 23010 Kno:zville. Tn 37933-1010 {615}966-978a 

MONITORING WELL MA TERIALS 
CERTlACA TlON 

17E:M/MA 7E:RIAL OAT£' USED BA TCH NUMBFR 

SAND 
61? 1B.7 n? 

BENTONITE 
b/'+/HI uz 

STAINLESS STEEl. SCREEN ' (PREPACKAGED • 'l'E:S) a NO 6/4/87 04 
STAINLESS STEEl. CASING 

, 
(PREPACKAGED ~ n:.S) 6/4/87 04 o NO 

STAINLESS STEEL CENTRALiZERS (PREPACKAGED ~ 'I'E:S) a NO 6/4/87 04 

STAINl.ESS STEEl. CAPS (PREPACKAGED • 'l'E:S) a NO 6/4/87 04 
MONITORING I+ELl. PUMP . (PREPACKAGED ~ ::) 4/157S8 ~ 02 

e GROUT 
b/'+/'dl UI 

I+ELl. COVERS 6/87 01 
SURFACE: CASING 6/87 01 

COMMENTS: 

e OB5FR>ERSGYA~A~~ 
M'iCh'ae lI':Ebers 

6L4L87 

PAGE ..lQ. OF -li. 
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EIDIGe lil....,..· • D' &: G' G In I WELL No.~ .t;I~meenng, eSIgn eOSClences roup, C. 
725 Pellissippi Parkway 
P.O. Box. 23010 Knoxville, Tn 37933-1010 (615)966-9788 

POST-WELL COMPLETION 
CHECKLIST 

COMPLIANCE 
POST- WELL COMPLEllON TASKS 1M..IE INITIALS 

I. 

2. 

.J. 

4. 

MUD SCRAP£lJ FROM AUGERS, SAMPLERS, AND ALL 
OTHER EQUIPMENT. 

ALL MUD FROM RIC AND EQUIPMENT SCRAPINGS AND 
CUmNCS DISPOSED OF IN ACCORDANa: WITH THE 
SPECIF7CA nON - PROIIIOED. 

WEZ.L OEVELOP£lJ IN ACCORDANCE WITH THE SPEOF7CA nON
PROVIDED AND DETAILS OF THE DEVELOPMENT ACnlllTY 
RECORDED. 

DRILiJNG SITE PROPERL Y CL£AN£lJ UP AFTE:R 
COMPLEnON OF W!U INSTAlJ..A noN. 

6/4/87 )J..i.I; 

6/4/87 tIJ,P€ 

4/15/88 ~ 
6/4/87 ;I.I.uG 

- RE1.£ASE SPEOF7C TECHNICAL DIREcnONS FOR REGULA TORY COMPliANCE MONITORINC Hfl.LS 
PHASE I. OAK RIDGE NA TlONAL LABORA TORY. OAK RIDC£. w.a K-4147, APRIL 1987. 

OBSERVER SlCNATlJRE/DATF ~ m..u!.J yYt "4-,tL 4115/88 
V~n M. McLoughlin 

.. ()k~ 6/4/87 . 
'"Michael~ 

PACE 1L OF .1L 



e 
EID~Engineering. Design 8( Geosciences Group, mc. 

WELL No. 824 

725 PeWssippi Parkway 
P.O. Box 23010 Knonille. Tn 37933-1010 (615)966-9788 

MONITORING WELL 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

METHOD OF 
Geo~uard Pump and Air Compressor QEVElQf!M.fJ:!.r.· 

DE!lEI.OPMENT 
3/14/88 Bf:GAN DAlE; TTM£: 

DE!lEI.OPMENT 
4/15/88 ENDING DA TE: 

DE!lEI.OPMENT 
John M. McLoughlin, EDGe OBSERVED BY: 

ON£ WEZ.L VOlUM£: 
6.5 (l;~I.LONSJ. 

TOTAL WATER REMOI£!) (REFER TO WEZ.L D£lIEl.OPMENT 
DURING D£lIEl.OPAIENT (GALLONS;;- 120 1 7 PROGRESS SHEET FOR DE:TAILS2 

* TURBIDITY A T END JACKSON o a.£AR 
OF DE!lEI.OPAlENT: TURBIDITY UNITS III SUGH1l.Y CLOUDY 

o MOD. TURBID 
[J MUDDY 

e * TURBIDITY DETERAIINED AND Rudy C. Williams, MMES WEZ.L. APPROI£!) BY: 

ODOR 
Q£. If:'~ TER: NDDe 
WATER o GROUND SURFACE o TANK TRUCK 
DISCHARC£D o STORM SEWERS [J STORAGE' TANKS 
TO: m DRUAIS [JOTHER 

INITTA! PR£-D£lIEI.OPMENT 
WA TER DEPTH: 6.5 Feet from surface 
DA 7E' DEDICA TED MONITORING WEZ.L PUMP INSTAlLED 4L15la8 AT 12.5 
FEET BELOW GROUND SlJRFACE 

rrP£ OF PUMP INSTAlLED Geoguard PUMP MODEL 5614 
BA TCH SERIAL NO. 

OEVELOPMENT OBSERVA llONS 

* Ibj~ ~~]] g~bjbit~d a slow rate of recharge. Onl~ 120.7 gallons of water 

was t~mD~gg from th~ well from 3[14[88 to 4[15L88. The eroduced water 

DO ~ll~l88 ~a~ still slightl~ cloud~. 

e OBSERItER SIGNA TUR£/fJA 7E' IJ Iil ttl ~ It'! (. ft'= 4/15/88 
q John M. McLoughl i 

.. --
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' .......... 
of.': 824 IfEU. Na 

• E Dft'Engineering, Design ". Geosciences Group, Inc. 
£OCA110N: ~11Ht 
DATE: 3/14/88 

725 Pelliss1pp1 Parkway 
P.O. Bo% 23010 Knorvtlle. Tn 37933-1010 (615)966-9788 

MONITOBING WELL DEVELOPMENT PROGRESS 

ONE HELL VOLUME- 6.5 GALLONS -

DATE 
(;AU.ONS DESCRIP110N MEASURED TOTAL t;ALJ.ONS TOTAL HELL COMMENTS 
PUMPED OF' TURBIDITY TURBIDITY (J7ZI~) PUMPED VOLUMES PUMPED 

3/14/8 B 13.6 
3/1SIR R B n 
3/16/8 3 11. 9 
3/17 /8 B 13 6 
3/18/8~ 13.6 

3/21/88 10.2 
3/28/8 B 10? .> 

3/29/88 6 8 
3/30/88 8.5 

3/31/8 8 -D-
. 4/4188 34 

e 4/6/88 3.4 

4/8/88 3.4 

4/11/8~ 2.8 
. 4/13/88 2.9 

4/15/83 2.8 120.7 18.57 

RESULTS AT END Sl ; nht1 v 
OF' DE'41.0PMENT 120 7 18.57 

Cloudy 

COMMENTS Averaae oH = 8.1 

.. ,e 
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ElolGe Engine ering, Design &: Geosciences Group, 
725 Pellissippi Parkway 

Inc. I WELL No. 824 

P.O. Box 23010 Knoxville. Tn. 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

T ME 
(SEC 

i O. C() 
20.00 
30:l O{) 
40.00 
50.00 
60.0(: 
75.00 
90,00 

105.00 
:20.0t) 
150500 
180.00 
240.00 
300.00 
360.00 
420.00 
480.00 
540.00 
600.00 
720.00 
840.00 
96:).00 

:080. t)G 
12{)O.00 
1320.00 
1440.00 
156J~OO 

1680.00 
1300.00 

DEF'TH TO liATEF.: 
(FEET: 

7.260 
7.0:0 
,f::,,850 
*:;. 68~) 
6 .. 570 
6.4L!·0 
6.240 
6.0':10 
5.940 
5.810 
5.510 
::.2:;0 , -_A 
4.~~u 

4.480 
4.170 
4.010 
3.880 

.. 3.810 
3.730 
3.640 
3.550 
3.480 
3.420 
3.360 
3.3(;0 
3 .. 270 
31i230 
;:;;.200 
3~ 170 

HE~:lr 
/,-_.-""1""" 
'" ,- i:.t: ~ ) 

.t. 51 () 
£1. 11 270 
4: 1:)0 
3" 93~) 
3:1820 
3.690 
3.490 
3a::;:40 
3.1'10 
:3. (;60 
2.7.S0 
2.500 
2$080 
" ..... -...... 
.l • /" · .. :)U 

1 .. 420 
1.26(: 
t.130 
1.e60 

.980 

.890 
,,;300 
.730 
.670 
,610 
" 55(: 
.. 520 

.,,-....... 
.. "'1'0-'') 

.'~·5C 

.420 

PAGE~ OF~ 



e 
E~feEngineering, Design & Geosciences Group, Inc. I WELL No. 824 

725 Pellissippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615}966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

1 •• ta**~*1*8~*.***I*I*~*~*.**~*******3**;***~*I*~*I¥!~*~*I~**~ 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER O~DRILLED HOLE: 

PE?MEAB!LITY = 1.61E-06 FT'SEC = 4.72E-05 eM/SE: 

TRANSMISSIVITY = 1.36E-05 FTI12/SEC 

COMPUTED S:ESULTS JjSI~JG DrA~1ETEE OF CASING ~JJD SCEEEN: e 
PERMEABILITY = 2. 19E-06 FT/SEC = 6.67E-05 Cl"lISEC 

TRANSMISSIVITY = i.S5E-05 FT**2/SEC 

e 
PAGE.ll... OF .1L 



~ No. 824 
Engineering, Design Ie Geosciences Group, Inc. I --

e 72S Pel.1.1M1ppi Parkway 
P.O. Box 23010 Kno::z:v1l.1e, TA 37933-1010 (615)966-9788 

HYDRAULIC CONDUCnVlTY CALCULA nONS 

I-
W 
W 
LL 

3!: 
..J 
W 
> e w 
..J 

a: 
W 
I-
< 
3: 
3!: 
w 
c" 
Z 
< 
J: 
0 

.e TIME IN MINUTES 
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CHAIN OF CUSTODY RECORD SAMPLE 

• MCI/c"ONSULTING ENGINEERS, INC. 
FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS ...u. NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE 
oB24-Sa l (615)966-9788 I OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: 4' or::> TYPE: 
08:2.1- '.IT IN -l- t.."'1 ~ ,. 

5o/~ 
I 

SAMRL1RJ lL-L Q1;L 
.s I I 

DATE: 0/ TIME: .:3 To .3.4- , 
(;,:i! '87 2:00 PIf..( 

.'- (SIGNATURE J 

RELINQUISHED BY~ 
DATE: TIME: WITH: 

RECIEVED BY : 
DATE: TIME: WITH: r, ( SIGNATURE) ( SIGNATURE) , 

Jt 3l- h/zt~7 ~A~ 
I 

\ . ~L~~:7 Q!30A/oI\ uc.! '11,"1-((1 f:)6 ......... 
I ~ 
I 

U 

. 

REMARKS: 
. 



"'0 
III 

(Q 
(I) 

I~ 
o 
-i) 

I~ 

e' e .' 
, ' CHAIN OF CUSTODY RECORD SAMPLE 

NUMBER: 
• MCI/CONSULTING ENGINEERS, INC. 

' FOR 

MARTIN MARIETTA ENERGY SYSTEMS ..u. , NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE, 08.24-50Z. 
(615) 966-9788 : OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: }(AI"',v PL.I'9""'-;- TYPE: 
5o/~ I 02z4-

~AMPLr: ~l ... -~-f.a $.<tJ '-S- _ <i? 
I . 

DATE: I / TIME: 
b z ~-, Z:'s~!Vf 

\ (SIGNATURE) 
1 

RELINQUISHED BY: 
DATE: TIME: WITH: 

RECIEVED BY : 
DATE: TIME: WITH: 

( SIGNATURE) { SIGNATURE} 

I ~~l~l\ f.1~t bfoZ/bl ?:?;oArl 
AJi~ ~ t(l,l{n f:.Jo cc...-~If 

'-v 
\ 

.... 

-

REMARKS: 

. 
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E~IGeEng1neer1ng. Design Be Geosciences Group, Inc. 
125 Peillssipp1 Parloray 
P.O. Box 23010 Knorrille, Tn 37933-1010 (615)986-9788 

1.0 General Information 

1.1 Well Location 

};ION/roR/HG WE'll PROGRAM 

WEl.L OA TA N~{g'A 77VE' 
WEl.L No., __ _ 

Monitoring well number 825 is located in the Main Plant area. It is 
west of the HTML Building in the Main Plant area. The location is 
shown on ORNL drawing number C3E 20004 A078. Survey coordinates for 
this well are N 21,388.34, E 31,666.17 (X-I0 grid) or latitude 
35° 55 1 33.7" and longitude 84° 18 1 50.5". Coordinate data were 
provided by Martin Marietta Energy Systems. The method used for 
conversion from X-I0 grid to Tennessee State Plane Coordinates carne 
from the publication "Tennessee Valley Authority Data Services Branch 
and Mapping Services Branch, Oak Ridge, Tennessee, DOE ,Plant Control, 
November 6, 1985, Field Book: ESS-3115, pp. 1-20." The latitude and 
longitude were calculated by Adams Craft Herz Walker Engineering, 
Inc. using methods from the U.S. Coast and Geodetic Survey 
Publication 62-4, "State Plane Coordinates by Automatic Data 
Processing. II 

1.2 Drilling Information 

Well number 825 was drilled by A.L. Clark Drilling Services, Inc. A 
Driltech air rotary rig was used to drill this boring for monitor 
well installation under the operation of Steve Clark with the 
assistance of Steve Kirk. Drilling commenced on 5/5/87 and was 
finished on 5/8/87. Paragraph 2.4.1 includes a detailed discussion 
of the well installation and a well schematic is included on the well 
installation/completion form. A synopsis of the drilling activity 
follows: 

1 17 PAGE'_ OF'_ 
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EIDIGeEngineering. Design & Geosciences Group. 
'725 Peillssippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

Inc. 

5/5/87 

5/6/87 

5/7/87 
5/8/87 

.......... 

MONITORINC H-FLL PROCRAM 
HflL DA TA NARRA 17'1£' 

H-FLL No. 825 

Set up drill and bore with 14 inch diameter auger to 13.75 
feet. Install 10 inch surface casing to 13.75 feet and 
grout into place. 
Resume drilling with 8 inch air rotary bit to 41.5 feet. 
Driller installed 4 inch stainless steel casing into hole 
but did not grout into place. 
Driller grouted 4 inch stainless steel casing in place. 
Drilled with 3 7/8 inch air rotary to total depth of 60.0 
feet. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologist Charles W. Stanley and John W. Anderson. 
All well construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. The batch origin of 
individual items is shown on the included Monitoring Well Materials 
Certification form. 

2.0 Technical Information 

2.1· Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package. 

2 17 
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ElolGeEngineerinl, Design Be Geosciences Group, Inc. 
'725 Pe1l1ss1ppl Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

2.2 Geology 

MONITORING WEU. PROGRAM 
WEU. OA TA N1fg nv£ 

WEU. No. __ _ 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east. 

·2.3 Sample Collection 

No samples were collected during drilling of well #825. 

2.4 Installation and Development 

2.4.1 Installation 

This was an open hole or type C well, without a stainless steel 
screen. A fourteen-inch diameter boring was augered from ground 
surface to bedrock (13.75 feet). A ten-inch diameter string of 
decontaminated steel surface casing was installed and grouted in 
place. The surface casing minimizes potential cross contamination 
between the regolith and bedrock water bearing zones. The air rotary 
method was then used to drill an eight-inch diameter boring to a 
depth of 41.5 feet. A four-inch diameter stainless steel casing was 
installed and tremie grouted from the bottom of the eight-inch 
diameter boring at 41.5 feet and extending 2.6 feet above ground 

3 17 PAGE_ OF'_ 
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EIDIGeEngineering. Design & Geosciences Group, Inc. 
'7215 Pelllssippi Parkway 
P.o. Box 23010 Kno:nWe. Tn 37933-1010 (815)988-9788 

MONITORINt; WE'LL PROGRAM 
WEZ.L DA TA NARRA"VE' 

WE'LL No. 825 

surface. The air rotary method was then used to drill a 3 7/8 inch 
diameter boring (open hole interval) from the bottom· of the fo~r-inch 
diameter stainless steel casing at 41.5 feet to a total depth of 
60.0 feet. A detailed schematic of the well is included on the well 
installation/completion form. 

2.4.2 Well Development 

Well number 825 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 224.8 gallons of water had been evacuated 
and the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 
5 JTU's. A development form showing the exact method of development 
and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/11/88 at a depth of 
54.4 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 825 was tested for the determination of hydraulic 

PAGE' _4 OF l:L. 
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E~IGeEngineering, Design & Geosciences Group, Inc. 
725 Pellfsslppl Parkway 
P.O. Box 23010 Knorville. Tn 37933-1010 (615)966-9788 

.. 

MONITORING WELL PROGRAM 
H£l.L OA TA NARRA 11'IE: 

WELL No. 825 

conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model DPI-600 pressure transducer. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 
attached) value of 2.42 x 10-4 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 

PAGE' _5_ OF ..1Z..... 



e E~GeEng1neering. Design 8( Geosciences Group, Inc. 
WE'LL No.' 825 

. 725 Pellissippi Parkway . 
P.O. Box 23010 Kuorrille. Tn 37933-1010 (615)966-9788 

.. 

PRE-DRILLING CHECKLIST FOR 
MONITORING WELLS , 

CQM.eUANC& 
PRE-ORILUNG TASKS M if . 7 
1. aC4 VA 710N PERMIT OBTAINED. 

5/5/87 CA;: 
2. ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRIlLING. 

Ja. SCREEN AND C4S1NGS HA wr BEEN WASHED. STEAMED. 
N/A 

RINSED WITH DE-IONIZED OR DIS71lLED WA TER. RINSED 
WITH ISOPROP'tl. ALCOHOl. WRAPPED MTH PR01£C71wr 
COVERlNt: AND STORED OFF THE ISROUND. 

Jb. PRE-PACKACED SCREENS. CASINGS AND CENTRAliZERS 
5/5/87 (\IVJ 

HERE USED. 

4. MJRK AREA FOIl SAMPLE £)(AMINA 710N COJ,£RED MTH 
5/5/87 ~,U~ 

ClEAN POL 'lE7HYLEN£. 

~~~ 5- ClEANKNIIIE'S, CLOIIE'S, SAMPLE JARS AND LABELS 
5/5/87 

"" • ON-HAND. 

6- POL 'IE7H'Yl.ENE COJ,£R IN PLACE OJ,£R HOlE. 
5/5/87 Ctvj 

ADDI710NAL N01l3'/OBSERVA 71ONS: 

'" 

: .• ~ 
OBSERJ,£R SIeNA TlJRE/fJA 1£ 

~~--. 5/5/87 
Charles W.-tTriley . 

PAC£' _6_ OF .lL 



e ElnIGeEnglneerlng, Design 8c Geosciences Group, Inc. 
WELL No. 825 

725 Pelllssippi parkn.y . 
P.O. Box 23010 Knorrille, Tn 37933~1010 (815)986-9788 

DECONTAMINA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROPrt.. . DEIONIZED 

EQUIPMENT SCRAPE STE:AM STEAM ALCOHOL WATER 
CLEAN RINSE' RINSE' RINSE' 

. Rlt; X X X N/A N/;4 

AUGERS X X X X X 

BITS X X X X X 

RODS X X X X X 

SAMPLERS X X X X .X 

-- PIPES X X X X X 

HtWK TOOLS 
X X X X X 

AUGER PINS X X X X X 

e ~~' . 
OSSERI£R S/(;NA TlJRE,/DA TC 5/5/87 

. ........,. 
Charles ·W. Stanley 

PA~ L OF-1L. 



e E~GeEngineering, Design & Geosciences Group, Inc. 
WELL No. 825 

725 Pellisslppl Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

ORNL MONITORING WELL LOG PAGE: -L OF-L 

LOCA710N: Main Plant DA TE': START: 5/5/87 

S:t~v~ ClarK fiNISH: 5lSlSZ 
DRILLER .. John W. Anderson & LO(;(;8) ey: 
HElPER: Steve Kirk Charles w. Stanley 

Driltech HEAL TH PHYSICST: fau] Elgrjgge 
DRILL· 

TYPE: DRIlliNG: Auger, Air Rotary LlIeRICANT TYPE': Mo lykote 1000 

No. SAMPLES TAKEN: None TYPE:: N/A 

CONTAINMENT TYPE:.. 8ug~r gAOl glA~:tj~ ADg ~QD:tAjDment bQ~ 

THICKNESS OF SOIL (REFllSAL DEPTH): 12.Z5' DRIlliNG FLUID SAMPLES: 

DEPTH DRILLED IN ROCK: 47.25 ' TYPE:.. NLA DATE: 

TOTAL DEPTH OF WElL· 60.0' 
I 

~ftt.77J SAMPLE PERCENT I 
(NlIMeER ,r RE:COII£RY SOIL./88)ROCK DE:SCRIP710N I FROM TO INTERVAL (SPUT SPOONS) 

ie 0.0 3.0 Soil, dark brown, topsoil, roots, occasional 
gravels, silty, friable I 

3.0 9.0 Clay, medium reddish brown, silty, friable 
with abundant chert and shale fragments, I 

soft, moist I 

9.0 12.7p Clay, medium brown, silty, plastic, occasional 
chert'and shale fragments i 

12.7 ~ 13. l15 Rock, hard 
13. ~5 Auger refusal i 

I 

13.7 P 41. P Limestone. medium gray with occasional silt-
stone interbeds and calcite, hard I 

41.5 60. P Limestone, medium gray 
! 

60.p TOTAL DEPTH 

e ... _-", 

--. 

PAGE' ~ OF JL . 
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EIDIGeEngineerinl, Design 8c Geosciences Group, Inc. 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

WELL No.-B2..5 

WELL INSTALLA TlON/COMPL£770N FORM LOCA710N Majn plant 
r;{NL ~~ 3~tff.'f4NA TES , 

O.R.N.L. MONITORING WELL PROGRAM 
LOGGED Sha r 1 e.s Ill. Stanley & PROOFEII 
BY: ann w. Anderson BY: Mlchael L. Ebers 

ORILUNG CQUPANY: A. L. Clark Drjlljng Servjces 

DRIllER: Steve Clark HElPER: Steve Kirk 
. ORILUNG AlE7HOD: II 14 INCH AUCER 13 • 75 L.F. 

E' 31.666.11 
£Lev. ~OUND 787.96 
£Lev. TOP STAINlESS 
STEEL CAs/Ne. 790 28 
DRILLING OA TES: 
START4:.D.· 5~5~87 
fiNISHED; 5 8 87 

-""'LOQUNG CAP C INCH AUCER . L.F. 
II 8 INCH ROTAR"'- 27: 75 L.F. II J ~ DIA. SIIRF'A~ 
II 3.75 INCH ROTARY 18 5 L.F. I PROTEC;~ CASING ~ 

AlA lERlALS USED 
EST. IJSED 

HX. lfA. POUND$ OF' B£NTDNITE' P£/.J.E7'S (SI/RF'ACE' CASING SEAL.) 

17 • 15 n: OF' ~ StJRir'ACE' CASINC 

7...JL. l..Jl S4art:S' OF' CEJlENr (SURF'ACE' CASINC) 

l..l....Q. POUNDS' OF' POII1tJERED BENTONITE (stmF'ACE' CASING) 

5~ CALLONS' OF' WA TER (SlIRF'ACE' CASINt:) 

4..l...8.. n: OF' ...i--1N. DIA. S'rAlNt£SS'S'Tm CASING 

!l..U....l..5...Jl. S4art:S' OF' CEJlENr (S'.S'. CASING) 

25 • 0 POUNDS' OF' POWDERED BENTONITE' ($.S'. CASING) 

1 O~ CALLONS' OF' WATER (SoS'. CASINC) 

~ POtJNDS' OF' BENTONITE' P£/.J.E7'S 
(S'rAlNt£SS' S'Tm CASING SEAL.) 

R£'AS'ON F'OR DIFFERENCES BETWEEN ES1JIA TED 
H'XVM£S AND lJSE1} KlllM£'S' 

Cavities. SoillaQe and IrreQular 
Auger Boring Diameter 

SlIRF'ACE' CASINt: TR£JIIE' GROUTED 
S'rAINLESS' S'TEEL CASINC 
1R£M1£ G'ROt/TED 

ItfU COIIE7i' IJSED 

)£5'1XI NO C 

)£5'00 NO C 
1 

ell LQCI(IN(; S'Tm COIIE7i' 
C FLUSH "'OUNTED ItfU COIIE7i' 
COTHER 

MONITORING iJEZ.l. PUAIP BASE SET AT 54 • 4 FEET. 

CENTRAIJZERS AT 5 FEET. 
20 FEET. 

39 FEET. 

NOTE: 
All.. DEPTHS ARE MEAstJRED 
FROM ~OlJND stJRFACE 
lJNLESS OTHERHfSE NOTED: 

A80~ GROUND stmF'ACE' TO 
l1...Z..5n.:rr 8EI.OW GROIIND 

SIIRF'ACE' 

L--ta.1 ~~ ~uf-11-
~ DIA. BORE HOI.£ 
_V-_ TO 7 J..3....Z.5nu 

ABO~ GROUND 
SlIRF'ACE' TO !l.....§. FEET" //£LOW 
GROUND SIIRF'ACE' 

N/A .5FAL __ . 1'0 
__ FEET" 

8£1)R0Q( l..EltZ. lL.l.5 

t: I... ~ DIA. BORE' HOI.£ 

.5FAL Jh.Q. 1'0 
FEET" 

t:Jo-I CEN1RAIJZER (7"tP.) 

Bintsn i te SFAI. 
t:l-I O. TO 41. 5 FEET" 

~.....QbC. 0Pf!N HOlE 
"- '_1-1 •• ::>_1'0 ml~FEET" 

NOT TO SCALE TYPE eWELL 80TTtIII OF /lORE 
HOI.£ ..2.Q... 0:uT .. ' I 
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• EIn\GeEngineering. Design 8< Geosciences Group, Inc. 
U£LL No. 825 

DATE: 5/6/87 
725 Pellissippi Parlnray 
P.O. Box 23010 Kno:r:vil.le. Tn 37933-1010 (615)966-9788 

- MONITORING WELL MA TERIALS 
CERTlFlCA TlON 

I7E:M/MA TERIAL DATF: USED BA TCH NUMBER 

SAND 
_Nf J.\ N/A 

BENTONITF: 
S/n/?7 OIl 

STAINLESS STEEL SCREEN (PREPACKAflED DYES) 
CJ NO N/A N/A 

STAINLESS STEEL CASING .. (PREPACKAflED ~ ~S) 516/87 04 
STAINLESS STEEL CENTRAliZERS (PREPACKAGED . [] 'I£S) 

• NO 
5/6/87 01 

STAINLESS STEEl. CAPS (PREPACKAGED CJ )'f'S) 

• NO 
5/6/87 04 

e MONITORING H£LL PUMP (PREPACKAflED • YES) 3/11/88 02 CJ NO 

GROUT S/n/?7 04 

H£LL COVERS 5/87 01 
StJRFACE CASING 5/87 01 

COMMENTS: 

e C\:S~ OBSEROER SIGNA 1!IRE,/11A 7E: _ &-: 
Charles W. Stanley 

5/6/87 
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E~IGeEngineering, Design & Geosciences Group. 
.. 725 PelUsslppl Parkway 

P.O. Box 23010 Knoxville. Tn 37933-1010 (815)966-9788 

Inc. I UELL No.~ 

POST-WELL COMPLETlON 
CHECKLIST 

POST-HELL COMPLETION TASKS 

1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND ALL 
OTHER EQUIPMENT. 

2. ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 
CUmNGS DISPOSEO OF IN ACCORDANCE WITH THE 
SPEC/FICA 17ON- PROVIDED. 

COMPLIANCE 
JM.1E INITIALS 

5/8/87 0 (..-.1\ 
../ 

5/8/87 C)JS 

3. JffZ1. DEVE1..0PED IN ACCORDANCE WITH THE SPEC/FICA 17ON
PROVIDED AND DETAILS OF THE O£'VE1..0PMENT AC17V1TY 
RECORDED. 

3/11 188 ~ 
4. DRIWNG SITE' PROPERL r Cl..£'ANE:D UP AFTER 

COMPLE770N OF JffZ1. INSTALLA 170M 
5/8/87 (\ t C 

'- .J \ 
./ 

• R£'I.EASE" SPECIFIC TE'CHNICAL DIREC110NS FOR RE(;uLA TORr COMPUANC£: MONITORING JtEl.LS 
PHASE" I, OAK RIDC£' NA770NAL LABORATORY. OAK RID(;£'. W.O. K-4147, APRIL 1987. 

08SERV& SIGNA 17JRE/OA TE'~ 1'Yl ~ ~ J~ .. t ,LL... 3111/88 
(lJo n M~ cough 1n 

~1I~1,~ 5/8/87 
Charlle~tanley 
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• 
E DIGeEngineering. Design & Geosciences Group, Inc. 

WELL No. 825 

725 Pellissippi Par.kway 
P.O. Box 23010 Knonille. Tn 37933-1010 (615)966-9788 

MONITORING WELL 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

METHOD OF Geoguard Pump and Air Compressor (J.E",£I,.~If.fl!..l1. 

OEllELOPMENT 
3/11/88 8EGAN OA lE.:.' 11ME: 

OEVEl.OPMENT 
3/11/88 ENOING OA 7E:: 

OEVELOPMENT 
John M. McLoughlin, EDGe OBSERVED BY: 

ONE H£Z.L VOLIJME: 36.0 c.r;~1J. ONS). 
TOTAL WA TER REMOVED (REFER TO I+EZ.L OEllE1..OPMENT 
OIJRING OEll£l.OPMENT (GALLONS): 224.8 PROGRESS SHEET FOR OETAILS2 

TlIR810lTY AT £NO 5 JACKSON 2'J CLEAR 
OF OEVEl.OPM£NT: TlIRBIOITY IJMTS o SUQlTL Y CLOUOY 

o MOO. TlIRBIO 
o MUOOY 

e TlIRBIOITY OETERMINED ANO • • 
H£Z.L APPROVED BY: Rudy C. W,ll, ams, MMES 

ODOR 
OF WATER: None 
WATER o GROIINO SURFACE o TANK TRUCK 
OISCHARGED o STORM SEWERS o STORAGE TANKS 
TO: It! ORUMS o OTHER 

INI11AL PRE-OEllE1..OPM£NT 
He4 TER OEPTH: 7.6 Feet from surface 

OA 1E' OEDICA TED MONITORING I+EZ.L PUMP INSTALLED 3/11/88 AT 54.4 
FEET BELOW GROUNO stJRFACE 

TYPE OF PUIJP INSTALLED Geoguard PUIJP MOOEL 5614 
BA n::H SERIAL NO. 

DEVELOPMENT OBSERVA TlONS 

:e OBSERVER SIGNA TlIRE/bA 1E (. '1:1 co.-..L.J 111 Co TIf= 3/11/88 
VJohn M. McLoughli 
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JtEZJ. NO. 825 

e E DfeEngineering. Deslgtl 8< Geosciences Group, Inc. 
LOCAllON: ~UBt 
DAlF: 3/11/88 

725 Pell:lss1ppi Parkway 
P.O. Bo: 23010 Kno:z:v1lle. Tn 37933-1010 (815)968-9788 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE' YElL VOLIJME' = 36.0 GAlLONS 

DAlF GAlLONS DESCRIPTION ME'AStJRED TOTAL (;AlLONS TOTAL WEU 
COUMENTS 

PIJMPED OF TURBIDITY TURBIDITY (JTlJ'S) PIJMPED VOLIJMES PIJMPED 

3/11/8 J 224.8 Clear 5 JTU's 224.8 6.24 

-

e 

RE'SIJL TS A T END Cl ear 
OF OEVE1.0PMENT 

5 JTU's 224.8 6.24 

COMMENTS Averaae oH = 7.2 

,e -.-.--~-

"'-. , 
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ElDtGeEngineermg, Design & Geosciences Group, 
725 Pelllssippi Parkway 

~C.Im:LL N~ 825 

P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
F'F:OGRAM SLUGT, VERS I ON 4. 1 ~ NOV. 1986 

THIS PROGRAM CALCULATES l'lEAN TRANSM!SSIVITIES FF:OM 

SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 
(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 

(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 
"RE:SPONSE OF A FINITE DIA1'1ETER WELL TO AN INSTANTANEOUS 
CHAEGE OF i'JATEF:") 

(2) 1"1ETHOD OF BOUWEF: AND RICE, 1976 (ARTICLE Ii\! 
VOL. 12, NO.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETEF:!'1INI!\IG HYDF:AUUC CONDUCTIVITY 
OF UNCONFINED AQUIFE:RS l~ITH COMPLETELY (JE FA:-FIALLY 
PENETF~AT ING l~ELLS ") 

WELL NDll: 0825 DATE OF TEST: 4/14/88 

PROJECT NO.: 22000620 CL lENT: Mi1ES 

SITE LOCATION: MAIN PLANT 

EDGE, ! NC. FIELD I NVESTI GATOR: MICHAEL L. EBEF~S 

INPUT DATA ARE: 

INNER CASING DIAMETER = 4.25 INCHES 
I N!'JER SCREE!'·; OF: OPEN-HOLE DIAMETER = 3.88 INCHES 
DIAMETER OF DfU LLED HOLE = 3, 88 n·!CHES 
LENGTH OF SCREEN Df:: INTA~<E PORTION = 20.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = ;:1. 15 FEET 
THICKNESS OF SATUF:ATED AQUIFEr:: ZONE = 20.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 7.94 FEET 
ESTIr1ATED POROSITY OF GRAVEL PACK = 1.00 
FALLING-HEAD INDEX = 1 ("1" IF FALLING, "0" If: RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 30 

HOWASCOMPUTED FROM WTERCEF'T OF F'LOT OF LOG (H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOF: HO 

(FEET) 

2.078'1 
2.0113 
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EIDIGe Engine enng, Design & Geosciences Group, 
725 PeWssippi Parkn.y 

Inc. I ~LL No. 825 

P.O. Box 23010 Kno:z:v:ille. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TIME DEPTH TO WATEF: HEAD 
(SEC (FEET) (FEET) 

10.00 9.780 1.840 
20.00 10.320 2.380 
30.00 10.150 211210 
40.00 9,990 2lf050 
50=00 9.910 1.970 
60'100 9.770 1.830 
75.00 9 680 L 740 
90.00 9~ 570 , 1.630 

105.00 91#450 1.510 
120.00 9.380 1 ~ 440 
150.00 9.260 ! 01 320 
180.00 9.140 1.200 
240.00 8.940 i.OOO 
300.00 8.810 .870 
360.00 8.700 .760 
420.00 8.600 .660 
480.00 8.540 .600 
540.00 8.460 .520 
600.00 8.4:.0 .470 
720.00 8.310 .370 
840.00 8.240 .300 
960.00 8.18C .240 

1080.00 8.120 .180 
1200.00 8.090 • 15~) 
1320.00 8.040 .100 
1440.00 8.020 .0;30 
1560.00 8.000 .060 
1680.00 7.980 .04(; 
1800.00 7.960 .020 
1920.00 7.950 .010 

PAGE: E.. OF J2.. 
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E~IGeEngineering, Design & Geosciences Group, Inc. I UELL No.--B25 
725 Pelllssippi Parkway 
P.O. Box 23010 Kno:r.ville. T.c. 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

¥.*************************************~****************~~~****:¥.~***. 

METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE~ 

PERMEABILITY = 7. 95E-06 FT/SEC = 2~ ~~'::E-04 Cf'11/SEC 

TRANSMISSIVITY = 1.59E-04 FT*.2/SEC 

COMPUTED RESULTS USING DIAl-1ETER OF CASING AND SCREEN: 

PERMEABILITY = 7.95E-06 FT/SEC = 2.42E-04 CMISEC 

TRANSMISSIVITY = 1.59E-04 FT.*2/SEC 

PAGE' ..li. OF ...l1... 



~ No. 825 
EngineeriD& Design &c Geosciences Group, Inc. I -

• 725 Pe:w...tppl Parkway 
P.O. Boz 23010 ICnorrille. Tn 3'7933-1010 (815)988-9788 

HYDRAULIC CONOUCUII7TY CALCULA nONS 

I-
W 
W 
u.. 
~ 
..J 
W 
> e w 
..J 

a:: 
w 
I-
< 
3: 
~ 
w 
~ z 
< 
J: 
0 

:e 8 9 o 7 " 10 2 :5 4 

TIME IN MINUTES 
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EIniGeEngineering. Design 8< Geosciences Group, Inc. 
?215 PeWssippl Parkway 
P.O. Bo% 23010 Kno:xville. Tn 37933-1010 (815)988-9788 

1.0 General Information 

1.1 Well location 

MONITORING H£LL PROGRAM 
MZ.L OA TA NARRA 77VE 

MZ.L No. 826 

Monitoring well number 826 is located in the Main Plant area. It is 
100 feet east of Building 3534. The location is shown on ORNl 
drawing number C3E 20004 A078. Survey coordinates for this well are 
N 21,387.29, E 31,654.36 (X-10 grid) or latitude 35° 55' 33.6" and 
longitude 84° 18 1 50.6". Coordinate data were provided by Martin 
Marietta Energy Systems. The method used for conversion from X-10 
grid to Tennessee State Plane Coordinates came from the publication 
"Tennessee Valley Authority Data Services Branch and Mapping Services 
Branch, Oak Ridge, Tennessee, DOE Plant Control, November 6,1985, 
Field Book: ESS-311S, pp. 1-20. 11 The latitude and longitude were 
calculated by Adams Craft Herz Walker Engineering, Inc. using methods 
from the U.S. Coast and Geodetic Survey Publication 62-4, "State 
Plane Coordinates by Automatic Data Processing." 

1.2 Drilling Information 

Well number 826 was drilled by A.l. Clark Drilling Services, Inc. A 
Gus Pech rig was used to drill this boring for monitor well 
installation under the operation of A. l. Clark, III with the 
assistance of Richard Pickel. Drilling commenced and was finished on 
5/13/87. Paragraph 2.4.1 includes a detailed discussion of the well 
installation and a well schematic is included on the well 
installation/completion form. A synopsis of the drilling activity 
follows: 

PAGE' ..L OF'.!!.... 
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-IGeEngineerml ' Design &: Geosciences Group, 
125 Pell.is81ppl Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615}966-9788 

Inc. 

MONITORING HElL PROGRAM 

HElL OA TA N~~r 7711£ 
HELL No.. __ _ 

The drill rig and equipment were mobilized to the staked 
location and set up over plastic sheeting. Continuous split 
spoon samples were taken from ground surface to a depth of 11.8 
feet, at which point limestone was encountered •. The split spoon 
boring was then reamed to 6.S inches using solid stem augers. 
The boring was then advanced in rock to a total depth of 16 
feet. The cuttings produced during drilling were removed by 
bailing. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologist John W. Anderson. All well construction 
materials and supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items is shown on 
the included Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package. 

PAG£' -'- OF ...l2... 
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EIDIGeEngineering, Design ~ Geosciences Group, Inc. 
'P2~ PeJllssippl Parkway 
P.o. Box 23010 Knonille, Tn 37933-1010 (815)988-9788 

2.2 Geology 

MONITORING UELL PROGRAM 
UELL DA TA NARRA TlVE' 

UELL No. 826 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east. 

2.3 Sample Collection 

Two soil samples were collected during drilling, placed in I-CHEM 
specialty cleaned glass containers, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 45005, ORNL. Chain 
of custody forms for these samples are included with this data 
package. Soil sample 0826501 was collected in the split spoon 
interval from 0.8 feet to 1.0 feet on 5/13/87 and soil sample 
0826502 was collected in the split spoon interval from 8.5 feet to 
8.7 feet on 5/13/87. Analytical results for the two soil samples 
described above can be obtained from the Remedial Action Program data 
base at ORNL. 

A bulk density so11 sample was collectea from the split spoon sample 
interval from 8.7 feet to 9.3 feet. The sample was measured, weighed 
and a bulk density of 2.0 grams/cm3 was calculated. 

PAGE _3_ OF lL 
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EIDIGeEngineering, Design & Geosciences Group, Inc. 
'P2~ Pelllssippi Parlnray 
P.o. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

2.4 Installation and Development 

2.4.1 Installation 

MONITORING ~LL PROGRAM 

WELL DA TA Ng~~A TlVE 
~LNo. __ _ 

This was a type A well. A two-inch diameter stainless steel silt 
trap was installed from 15.0 to 15.2 feet. Above the silt trap a 
two-inch diameter stainless steel screen was installed from 5.0 to 
15.0 feet. A two-inch diameter stainless steel casing was installed 
above the screen from 5.0 feet to 2.6 feet above ground surface. A. 
sandpack was then poured into the annular space from 4.0 to 16.0 
feet, with a 2.0 foot bentonite pellet seal poured into the annular 
space above the sandpack from 2.0 to 4.0 feet. The annular space 
from the top of the bentonite seal to the surface was tremie grouted 
with a cement/bentonite slurry. A detailed schematic of the well is 
included on the well installation/completion form. 

2.4.2 Well Development 

Well number 826 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed uSing a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 215.9 gallons of water had been evacuated 
and the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 
5 JTU's. A development form showing the exact method of development 
and other pertinerit data is appended. 

4 19 
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E~IGeEngineering, Design & Geosciences Group. Inc. 
725 PeWsslppt Parkway 
P.o. Box 23010 Knoxville. Tn 37933-1010 (815)966-9788 

MONITORING WELL PROGRAM 

WELL OA TA N'ffc llVE: 
WELL No. __ _ 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/28/88 at a depth of 
12.1 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 826 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model DPI-600 pressure transducer. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 
attached) value of 2.20 x 10-3 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 

I 
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EIDIGe I WELL No 826 
Engineering. Design &: Geosciences Group, Inc. '-
725 Pelllssippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS 

PRE-DRILLING TASKS 

1. aCA VA TlON PERM" OBTAINED. 

2. ALL. EQlllPAtENT HAS BEEN CJ.EANED BEFORE DRIWNG. 

.](1. SCREEN AND CASINGS HA wr BEEN WASHED. STE:AMED. 

3b. 

4. 

5. 

6. 

RlNS£'D WITH DE -IONIZED OR OISTlLJ.£'D WA 7EH, RINSED 
WITH ISOPROP'tt. ALCOHOL. WRAPPED WITH PROlE'CTlwr 
COVERING AND STORED OFF THE (;ROUND. 

PRE-PACKA(;£1) SCREENS, CASINGS AND C£NTRAUZERS 
MIRE 1lS£'D. 

WORK AREA FOR SAMPLE EXAMINA TlON COVERED WITH 
CI.EAN POL'tElH'tLENE. 

CI.EAN KNIVES, G'Lowr.s; SAMPLE JARS AND LADaS 
ON-HAND. 

POL rETH'tLENE COVER IN PLACE OVER HOL£ 

5/13/87 

N/A 

5/13/87 

5/13/87 

5/13/87 

5/13/87 

CJ 
~ 6 
~ 
.~ 
. o::::::J 

-;q 
\.J 

AOmTlaNALNo~/ag~~TlON~ ________________________________________ _ 

OBSERVER SlQVA1lJHE/tJA lE' flJf;=+~ ~ ..c:= 5/13/87 

PAGE2.. OF~ 
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ElnlGeEngineering. Design 8o. Geosciences Group, Inc. 

WE'LL No. 826 

725 Pellissippi Parkway . 
P.o. Box 23010 ltnorville. Tn 37933-1010 (815)966-9788 

DECONTAMINA 770N CHECKLIST 
DRILLINr,~UIPMENT 

ISOPROP'tt. O£/ONIZEO 

E'QUIPMENT SCRAPE' STEAM STEAM ALCOHOL WATER 
CLEAN RINSE' RINSE' RINSE' 

RIC 
X X X N/A N/A 

AUGERS X X X X X 

BITS 
X X X X X 

ROOS X X X X X 

SAMPI.ERS X , X X X, X 

Ie PIPE'S 
X X X X X 

WORK TOOLS 
X X X X X 

AUGER PINS 
X X X X X 

., 

\e OBSER'ttER Slr;NA TlIRE'/DA IE ' 
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e E~eEngineering. Design '" Geosciences Group, Inc. 

I 

WE'LL No. 826 

725 Peillssippi Parkway 
I P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

ORNL MONITORING WELL LOG PAGE.....L OF-L 

LOCATION: Main Plant DATE: SrART: 5/13/87 

DRILLER.: 8. 1.. ClaCK. III fiNISH: 5L13LBZ 
John W. Anderson LOGGED BY.: 

HELPER: Richard Pickel 
Gus Pech HE'ALlH PHYSICST: 

DRIll.: 
eau] Eldrjdge 

i 

TYPE DRIWNG: Se1it Seoon and Auger LUBRICANr TYPE': Mo l,lkote 1000 ! 

No. SAMPLES rAKEN: two TYPE: soil 

CONrAINMENr TYPE.: Auger paD aDd p]astjc I 

THICKNESS OF SOIL (REFllSAL DEPTH): l1.BI DRIWNG FLUID SAMPLES: I 

DEP TH DRILL£O IN ROCK: 4.21 TYPE.: NLA DATE: 

TOrAL DEPTH OF WE'll.: 16.01 
, 

D£"P~ SAMPLE PERCENr 
, 

(FFFJ: (NUMBER.r RECOVERY SOIL/SEDROCK DESCRIPTION 
FROM ro INTE'RVAL I (spur SPOONS) 

e 0.0 1.0 0826S01 100% Topsoil, dark brown with limestone gravel and 
@0.8-1.0' organic material 

1.~ 2.0 100% Clay, silty, oranQe brown with limestone 
fraoments. damp : 

, 

2.0 4.0 50% Clay, si1ty~ brown with limestone fraQments, I 

damp 
4.0 6.0 30% C1 ay •. s i 1 tv. qrayi sh brown wi th 1 imes tone 1 

fraoments and 1ioht qreen c1av nodules, moist I 

6.G 6.9 Clay. si1tv. oranoe brown with limestone 
I 
I 
I 

fraqments 
6.9 8.0 100% Clav. siltv. oravish brown, moist I 

Bulk Density @ 7.41 to 8.0 1 = 1.8 grams/ems 
8.0 10.0 0826S02 100% Cla.v. silty, dark graj' with small limestone I 

@8.5-8.71 fraoments, wet 
Bulk Density @ 8.7 1 to 9.3 1 = 2.0 grams/ems I 

I 

10.0 11.8 40% Limestone, residual, sand to medium gravel 
sized with loose silty clay, wet ! 

:e 11.8 16.0 Limestone, shaly . ' 

16.0 ---- TOTAL DEPTH 

! 
i -_ ............. _._ ..... _--

PAGE .-JL OF 1.i... 



e 

e 

e 

.' . 
EIDIGeEngineering, Design & Geosciences Group, Inc. 

725 Pelllssippi Parkway 
P.O~ Box 23010 Knoxville, Tn 37933-1010 (815)988-9788 

WELL No.~ 

WELL INSTALLA T10N/COMPLETION FORM 
O.R.N.L. MONITORING WELL PROGRAM 

LOGGED PROOF'£!) 
BY: John W. Anderson BY: Mi chae 1 L. Ebers 

DRILUNG COMPANY: A. L. Clark Drilling Services 
DRILLER: A. L. Cl ark, I II H£l.PER: Ri chard Pi ckel 

LOCA l10N Maj n Pl ant 
ORNL GRID COORDINA TE'S 
N 21.387.29 
£ 31.654~36 
EI.Ev. GROUNQ 788 07 
£LEV. TOP STAINl£SS 
STEEl. CASING. 790.64 
ORIWNG OA TES: 
STAR~ S~13~87 
F7N[SWEV~ 5 13 87 

EQUIPMENT ~ 6 INCH AUGER 16.0 LF. 
j. ,w---UXKlNG STm 'COII!Ji' 

C INCH AUGER LF. 

MA TERIALS US£l) 

EST. US£l) 
VOL VOL 

1JL.O FEET OF 2 IN. s: s: SCREEN 

~ FEET OF 2 IN. S:S: CASING 

J...O.....!....9 SACKS OF SAND 

25..- 2.S.- POUNDS OF BENTONITE' PEJ..lETS 
U O. 5 SACKS OF CEMENT 

..l.:..9 POUNDS OF POWDERED BENTONITE' 

-2....S GALLONS OF WA TER (CEMENTING) 

REASON FOR DIFFERENCE'S B£7lt£EN ESl1MA 7ED 
VOLUMES AND USED VOLUMES 

Spillage and Irregular Auger Boring 
Diameter 

IfEU COII!Ji' US£D 

sr.r TRAP US£D 

GO L()Q(JN(; S7EB.. co II!Ji' o FZ.US/( MOC/N7ED EL COII!Ji' 
COTHER 

I£5'Qt NO 0 

MONITORING WEZ.L PUMP BASE' SET AT 12 .1 . FEET. 

CENlRAUZERS AT 10.0 FEET. 
15.0 FEET. 

____ FEET. 

N07E:.· 

~CH DlAME7ER 
szza PROTECTTVE CASING 
..i.:.£Fk ABOVE GRCtIND 

.~TO~SlJ.OW 
GROUND SlIRFACE' 

CONCRETE PAD 

rO~7:~WL TO 

"...1. ~NCH DIAJI£7ER 
8ORDfOt.E 

~CH DIAJI£7ER STAINl.ESS 

I0Il41 STm CASING 2.....2ln:SABPVE 
Q'lO(JND SlIRFACE' TO ~ 
SlJ.OW GROfJND SlIRFACE' 

I • CENTRALIZER (TrP.) 

8£NTDNITE PELLET .sE:4L 
I. ...2..JlTO~ 

SAND PACK 
'.-~ ..!:.Q. 10 ~ 

-1-.wt.:H DWIE7ER 
. '1=t.!. '.1 STAINl.£SS S7EB.. Q.Jl.li) 

~~~ 
ALL DEPTHS ARE ME'AStJR£D 
FROM GROUND StJRFACE 
UNLESS OTHERHfSE' NOTED: H«E ClDHED «IT r' -~t'·· -I 2 TO .l5...5mT-'::-':'= .:. -:. --S:-JNCH DWIE7ER STAINLESS 

: ,_ •. , _ _ _~-. STm sr.r TRAP./PAP 
fg~~ IICR£HfJI.E • --. -- --.;" lS....Q. TO ~ 

TYPE A~-WELL NOT TO SCALE 

PAGE' -L OF J.2. 



e E~GeEngineering. Design &: Geosciences Group, Inc. 

HELL No. 826 

DA TE: 5/13/87 
725 Pelllssippi Parlnray 

, P.o. BOl\: 23010 Knorrille, Tn 37933-1010 (615)966-9788 

MONI TORING . WELL MA TERIALS 
CER llFlCA llON 

ITEM/MA TERIAL DA TE: USED 8A TCH NUM8ER 

SAND 
'.;)1 U/tll U4 

8ENTON7TE' 5113/87 02 

STAINLESS STE'EI. SCREEN (PREPACKAGED • >1rS) o NO 5113/87 04 
STAINLESS STE'EI. CASING " (PREPACKAGED • YES) o NO 5/13/87 04 

STAINLESS STE'EI. C£NTRAUZERS (PREPACKAGED o >1rS) 

• NO 
5/13/87 01 

STAINlESS STE'EI. CAPS (PREPACKAGED • >1rS) o NO 5/13/87 04 

MONITORING I+flJ.. PUMP (PREPACKAGED ~ ~S) 3/28/88 02 e GROUT !:lll J/tll 04 

ItEl.L COIlERS 5/87 01 
SI.IRFACE CASING 5/87 01 

COMMENTS: 

A 

'. OBSER>£R $QIIoIIlIN£",;tI< 7F ~ 5 13 87 

"-' JO~ w. 

PAGE .JJL OF ...ll.. 
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EinlGeEnglneerlng, Design & Geosciences Group, Inc. I WE'LL No. 826_ 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

POST-WELL COMPLEnON 
CHECKLIST 

POST-WELL COMPLEllON TASKS 

1. 

2. 

J. 

4. 

MUD SCRAPED FROM AUGERS, SAMPL£RS, AND ALL 
OTHER EQUIPMENT. 

ALL MUD FROM RIG AND EQUIPMENr SCRAPINGS AND 
CUmNGS DISPOSED OF IN ACCORDANCE.' WITH THE 
SPEClFlCA llON-- PROfllDED. 

HfZ.L DE'IIELOPED IN ACCORDANCE WITH THE SPEClFlCA llON-
PROVIDE!) AND DErAILS OF THE DEV£LOPMENr ACll'lfTY 
RECORDED. 

ORIWNG SIT£' PROPERLY a£ANED UP AFTER 
COMPUllON OF WEZ.L INSrALLA llON. 

COMPLIANCE 

.f2AE yt'fM}S 
5/13/87 

5/13/87 

3/28/88 ~ 
5/13/87 ~ 

-- RELEASE SPEClFlC T£'CHNICAL DIRECllONS FOR REavLA rORY COMPUANCE.' MONITORING WElLS 
PHASE I. OAK RIDGE NA llONAl LASORA rORY; OAK RID(;£, W.O. K-4147, APRIL 1987. 

OSSERV& SlaNATURE/OAT£' ~ (11+.,g m~t::."U- 3/28/88 

PAGE .1l. OF ~. 
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E DIGe~ering. Design '" Geosciences Group, Inc. 

~ll No. 826 

725 Pelllssippi Parkway 
P.O. Box 23010 Kno:r:ville. Tn 37933-1010 (615)966-9788 

MONITORING lVELL 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

ME:7HOO OF 
Geoguard Pum~ and Air Compressor Q£Ita Qf!1Jc:!"T; 

O£VEI.OPMENT 
3/14/88 B£.GAN f2A TE': TTME': 

O£VEI.OPIrIENT 
3/28/88 £NOING OA TE': 

O£VEI.OPM£NT 
OBSERIoeJ B~ John M. McLoughlinz EDGe 

ONE: WELL VOLUME: 
5.0 {r;~I.I.ON51 

TOTAL WA7ER REMOItED (REFER TO H£l.L O£V£LOPIrIENT 
OURING OE:llE1..OPAlENT (GALLONs2: 2] 5 9 PROGRESS SHEET FOR 0E:TAlLS2 

TlJRBIOITY A T £NO 5 JACKSON OJ CLE'AR 
OF O£VEI.OPIrIENT: TlJRBIOITY UNITS [J SUGHTLY a.OUOY 

[J MOO. TlJRBIO 
D MUOOY 

e TlJRBIOITY OE7ERMINED ANO 
Rud~ C. Williams, MMES WEl.L APPROItED B~ 

ODOR 
Q£. W~!§E' f:icce 
WATER D GROUNO SURFACE D TANK TRlJCK 
OISCHARGED D STORM SEWERS D STORAGE TANKS 
TO: m ORUIrIS DOTHER 

!NITTA! PRE-OE:llE1..OPIrIENT 
WA TER OEPTH: 9.0 Feet from surface 
OA TE' OEDICA TEO IrIONITORING WEl.L PUAIP INSTAl1£!) 3L28l88 AT 12.1 
FEET BELOW GROUNO SURFACE 

TYPE: OF PUA/P INSTALJ..£O Gegguard PUAIP MOOEL . 5614 
BA TCH SERIAL NO. 

DEVELOPMENT OBSERVA TlONS 

e 08SERI£R SlGNA1tIR£/lJATE' tLl- al ..Jj) m c.4,/--- 31.281.88 
. CJ John M. McLoughl in 

. ""-'-' 
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e ~ 
, .,. HfZ1 NO. 826 

I 
LOCA110N: ~U~t E GeEngineermg, Design &: Geosciences Group, Inc. 

.725 Pellissippi Parkway DA TE: 3114/88 
P.O. Box 23010 Knoxville, Tn 37933--1010 (615)966-9788 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE' HfZ1 VOLUUE' =:r 5 . 0 GALLONS 

GALLONS DESCRIP110N UEASURED TOTAL GALLONS TOTAL HfZ1 
DA TE PUMPED OF TURBIDITY TURBIDITY (J71J'S) PUUPED VOLUU£S PUUPED COUMENTS 

3114n 8 25.50 

1/15/ l ls 30 60 

3/16/18 25.50 
3/17/18 17.00 

3/18/~S 39.10 

3/21/fS 40.80 
3/25/HS 23 SO .-

3/28nS 13 60 Clear 5 JTU's 215.90 43.18 

--

R£SI.JLTSATEND Clear 5 JTU·s 215 90 43 2 
OF DEVELOPMENT •• 

COMMENTS Averaae nH = 7 2 

.-
PAGE' ...ll OF ...ll.. 
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EIDtGeEngineering, Design 8c Geosciences Group. 
725 Pel.llssippi Parkway 

Inc. I WELL No. 826 

P.O. Box 23010 Knoxville. Tn 37933-1010 (815)986-9788 

HYDRAULIC CONDUC77V1TY CALCULA 770NS 

F'F:OGRAi'l SLUGT ~ VEF:S r ON 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSI'v'ITIES FROM 
SLUG-TEST DATA BASED ON Ti'JO ANAL YTI CAL AF'PROACHES: 

(11 METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED 
"RESPONSE OF A FWITE DIAMETER WELL TO AN INSTAi'HA='JEOL'S 
CHARGE OF tJ.JATER II ) 

(2) METHOD OF BOUWER AND RICE, 1976 (AR~ICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQU I FERS vJ! TH COl'lPLETEL Y OR PART I ALL Y 
PENETF:AT I NG WELLS H ) 

WELL NO.: 0826 DATE OF TEST: 4/14/88 

PROJECT NO.: 22000620 CLIENT: MMES 

SIT!:. LOCATION: MAIN PLANT 

EDGE, INC. FIELD INVESTIGATOR: MICHAEL L. EBERS 

INPUT DATA AF:E: 

INNEr:: CASING DIAMETER = 2.20 INCHES 
I NNE~: SCREEN OR OPEN-HOLE DIAMETER = 2. 20 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTA!<:E F'OF:TION = 10.00 J::"EET 
DEFTH FRON STATIC LEVEL TO BOTTOM OF SCF;EEN = 6.28 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIG WATER LEVEL BELOW RE!=. POINT = 4.58 !:"EET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX = 1 ("1" IF FALLING, !l0" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 19 

PAGE 14 OF 19 - _. 
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E1-IGe I WE'LL No. 826 ID Engineering. Design & Geosciences Group, Inc. 
725 Pelllss1ppi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

HO ~JAS COMPUTED FROM I NTERCEPT OF PLOT OF LOG (H) \/S. T E1E 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

TIME 
(SEC 

10.00 
2{).00 
30.00 
40.00 
50.00 
60.00 
75.00 
90.00 

105.00 
120.00 
150.00 
180.00 
240.00 
300.00 
360.00 
420.00 
480.00 
540.00 
600.00 

.2179 

.2294 

.2430 

.2593 

.2786 

.3004 
.. 3351 
.3849 
.4249 
.4734 
.5079 
.5518 
.5766 

DEPTH TO WATER 
(FEET) 

4.980 
4.990 
4.960 
4.860 
4.760 
4 .. 740 
4.710 
4;1 6"=?0 
4.690 
4.680 
4.670 
4.660 
4.650 
4.640 
4.630 
4.630 
4.630 
4.630 
4.630 

HEAD 
(FEET> 

.400 

.410 

.380 

.280 

.18:) 

.160 
• 13\) 
.110 
.110 
.100 
11 O':;tO 
.080 
.070 
.060 
!lOSO 
.050 
.050 
.. 050 
.. C50 

PACE' ..li. OF -12.. 



• E1nlGeEn . . D' 9. G' G In I WELL No. 826 LUI gmeermg, eSlgn 010 eOSClences roup, C. 
725 Pellissippi Parkway 
P.O. Box 23010 Knorrille. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

k ••• *******.* •••• I.*************************,*****,***' •• *******11 
METHOD OF BOUWER AND RTr~ 

COI'1PUTED ~!ESUL TS US I NG DIAMETER OF DR I LLED HOLE: 

PERMEABILITY = 7.23E-05 FT/SEC = 2.20E-03 CM!SEC 

TRANSMISSIVITY = 7.23E-04 FT*S2/SEC 

COMPUTED RESULTS USING DIAMETEF~ OF CASING AND SCREEN: 

:'e PER!"lEAB I L ITY = 3. 85E -05 FT / SEC = 1. 17E-03 CM/SEC 

TRANSMISSIVITY = 3.85E-04 FTI.2/SEC 

e 
PAC£':..16 OF.1! 



Engineering, Design c!c Geosciences Group, Inc. I 
I+EZ.L No. 826 

- 725 Pel11n1ppl,PuJcwa,. 
P.O. Box 23010 Kno:rrille. T.D. 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA nONS 

I-
W 
W 
LL. 

3!: 
..J 
W 
> 

e w 
..J 

a: 
w 
I-
< 
3: 
3!: 
w 
(!) 
z 
< 
::z:: 
0 

·e TIME IN MINUTES 

PAG£ -1l OF-11 
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e e • e MCI/CO~SUlTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE· 

FOR NUMBER: 

MAR·TIN MARIETTA ENERGY SYSTEMS 08).(' SOl ..u. . NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE f"(;? •• ... V c:::::.. J ..... 
. (615)966-9788 · OAK RIDGE NATIONAL LABORATORY 

WELL NO.: LOCATION: TYPE:~ l . , O<g:l (p 
0.0- \.0 

I 
SAMP4ER: 

~ )A L~1., DAT~ 5/1-/q 'I TIME: C3 
i I /0;4 

T ( SltJNATtlRE , 

RELlNQ'b}SHED BY: 
. DATE: TIME: WITH: 

RECIEVED BY : DATE: TIME: WITH: 
\ ~ (SIGNATlIIFEJ . ( SIGNATURE) 

/~ IL(lJI '. s/18/87 '):~~ ~ ~\1~ 1,ro!fJ"I 1:te r-' c..( 

'c4,~,*-
.)J 

{,/J/Sn 9'o~ ~~ I <t/L/O .., OCJo-o Ot!IJL c...fA 1k<:J 
'-.J 

, 
0 ' I . 

. . 

... 

REMARKS: 
. 

, 



"0 
AI 
to 
(I) 

I~ 
o 
-fl 

I~ 

..,/ 

e· e e .. 

48 MCI/CONSULTING ENGINEERS, INC. 

CHAIN OF CUSTODY RECORD SAMPLE . 
NUMBER: FOR . c>8).ft, ~ 0).-

MARTIN MARIETTA ENERGY SYSTEMS .u. NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE 11 rt -.,,, <:. "l 
(615)966-9788 . OAK RIDGE NATIONAL LABORATORY ""u 

-
WELL NO.: LOCATION: . TYPE~,) 

\ " 6~ d..1p ·~.5-1J,ll ! 

SAMPLER: l\, ~~~ DATE: 5-((''$( 'i; / TIME: 
~ J(:ao 

( l (SIGNATURE' 

RELlNQ)n~1HED BY: 
DATE: TIME: WITH: 

RECIEVED BY: 
DATE: TIME: WITH: 

\ ( SIGNATURE) ( SIGNATURE) 

NUL- f:"/f~/g, '):4 g l"Vc}' O~, ~ 

~1L~/f1 ~ ?!1} II- <:....( 
..... 

r< ~M 6/J-/8 .... ()t.Oo 1""\ C!.. J .<\\ ~ ~{'tlff 1 "'00 Of<. r;J L. t.P A-
- "7 r 

. 
. 

REMARKS: 
. 

\ 

. 
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ElniGeEngineering, Design " Geosciences Group, Inc. 
725 Pellissippi Parkway 
P.O. Box. 23010 Knorrille. Tn 37933-1010 (615)966-9788 

1.0 General Information 

1.1 Well Location 

MONITORINC WELL PROCRAM 
WElL DA TA NARRA 7711£ 

WElL No.~ 

Monitoring well number 827 is located in the Mai.n Plant area. It is 
located 40 feet northeast of SWSA 1. The location is shown on ORNL 
drawing number C3E 20004 A078. Survey coordinates for this well are 
N 21,012.45, E 30,813.54 (X-lO grid) or latitude 35° 55 1 25.9" and 
longitude 84° 18 1 56.5". Coordinate data were provided by Martin 
Marietta Energy Systems. The method used for conversion from X-10 
grid to Tennessee State Plane Coordinates came from the publication 
IITennessee Valley Authority Data Services Branch and Mapping Services 
Branch, Oak Ridge, Tennessee, DOE Plant Control, November 6,1985, 
Field Book: ESS-3115, pp. 1-20." The latitude and longitude were 
calculated by Adams Craft Herz Walker Engineering, Inc. using methods 
from the U.S. Coast and Geodetic Survey Publication 62-4, IIState 
Plane Coordinates by Automatic Data Processing. 1I 

1.2 Drilling Information 

Well number 827 was drilled by A.L. Clark Drilling Services, Inc. A 
Schramm Rotadrill air rotary rig was used to drill this boring for 
monitor well installation under the operation of A. L. Clark, II with 
the assistance of Joe Clark. Drilling commenced on 4/29/87 and was 
finished on 4/30/87. Paragraph 2.4.1 includes a detailed discussion 
of the well installation and a well schematic is included on the well 
installation/completion form. A synopsis of the drilling activity 
follows: 

PAGE _1_ OF' ~ 
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EIoIGeEngineering. Design &0 Geosciences Group, Inc. 
725 Pell1sslppi Parkway 
P.O. Box 23010 Knoxv.Ule. Tn 37933-1010 (615)966-9788 

I. 

MONITORINC JtEl.L PROCRAM 
JtEl.L DA TA NAR/lA 71VE" 

JtEl.L No.-.!E:.7 

4/29/87 The drill rig was mobilized to the staked location and set 
up on plastic sheeting. Split spoon sampl~s were taken 
from the surface to 9.5 feet. The boring was then augered 
from the surface to 16.6 feet. The boring was bailed and 
left to recharge overnight. 

4/30/87 The boring was bailed and 10.2 feet of 2 inch stainless 
steel screen and casing were installed. A sandpack was 
placed from 3.5 feet to 14.9 feet and a 1.8 foot bentonite 
seal placed above the sandpack. 

This well was logged by Engineering, DeSign and Geosciences Group, 
Inc. (EDGe), hydrogeologist Michael L. Ebers. All well construction 
materials and supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items is shown on 
the included Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen. stainless steel caSing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package. 

PAGE' _2_ OF' J1.. 
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ElnlGeEngineering. Design &< Geosciences Group, 
725 Pelllssippi Parkway 

Inc. 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

2.2 Geology 

MONITORING HELL PROGRAM 

HELL OA TA NARRA nVE 
HELL No. 827 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east. 

2.3 Sample Collection 

Two soil samples were collected during drilling, placed in I-CHEM 
specialty cleaned glass containers, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 4500S, ORNL. Chain 
of custody forms for these samples are included with this data 
package. Soil sample 0827S01 was collected in the split spoon 
interval from 2.1 feet to 2.3 feet on 4/29/87 and soil samp1e 0827S02 
was collected in the split spoon interval from 8.3 feet to 8.5 feet 
on 4/29/87. Analytical results for the two soil samples described 
above can be obtained from the Remedial Action Program data base at 
ORNL. 

A bulk density soil sample was collected from the split spoon sample 
interval from 2.1 feet to 2.5 feet. The sample was measured, weighed 
and a bulk density of 1.87 grams/cm3 was calculated. 

3 19 
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EInIGeEngineerillg. Design" Geosciences Group. hlc. 
725 Pe.lllss1ppl Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

2.4 Installation and Development 

2.4.1 Installation 

MONITORINt; HEll. PROCRAM 

HEll. OA TA N~~r llVE 
WELL No. __ _ 

This was a type A well. A two-inch diameter stainless steel silt 
trap was installed from 14.6 to 14.8 feet. Above the silt trap a 
two-inch diameter stainless steel screen was installed from 4.4 to 
14.6 feet. A two-inch diameter stainless steel casing was installed 
above the screen from 4.4 feet to 2.5 feet above ground surface. A 
sandpack was then poured into the annular space from 3.5 to 14.9 
feet, with a 1.8 foot bentonite pellet seal poured into the annular 
space above the sandpack from 1.7 to 3.5 feet. The annular space 
from the top of the bentonite seal to the surface was tremie grouted 
with a cement/bentonite slurry. A detailed schematic of the well is 
included on the well installation/completion form. 

2.4.2 Well Development 

Well number 827 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 899.2 gallons of water had been evacuated 
and the clarity of the discharge water was approved by the company 

\ 

representative. The final turbidity value measured at completion was 
5 JTUls. A development form showing the exact method of development 
and other pertinent data is appended. 

PAGE ....!... OF ...!.2.. 
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EiDlGeEngineering. Design & Geosciences Group, Inc. 
725 PeWsslppl Parkny 
P.O. Box 23010 Knorvil1e. Tn. 37933-1010 (615)966-9788 

MONITORING HtELL PROGRAM 
WELL OA TA NARRA 71'1£ 

WElL No. 827 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/16/88 at a depth of 
11.8 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged •. A copy of the pump 
certification is kept on file at ORNL. 

2.5 Hydraulic Conductivity Testing 

Well number 827 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model DPI-600 pressure transducer. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 
attached) value of 3.65 x 10-4 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 

PAGE_5_ OF~ 



:e EIDIGeEngineering. Design & Geosciences Group, Inc. 
WE'LL No. 827 

725 Pelllssippi Park:1ra.y -
P.O. Box 23010 Kno::r:ville. Tn 37933-1010 (615)966-9786 

.. 
--

PRE-DRILLING CHECKLIST FOR 
MONITORING WELLS . 

COMPLIANC& 
e.8.~ -QRILLfll/G TASKS J2AJI INro.A/"S 

1. 0't:4 VA 710N PERMIT OBTAINED. 
4/29/87 /lite 
4/29/87 Nts 2- ALL EQlIlPMENT HAS BEEN CLEANED BEFORE ORIWN(;. 

:Jq. SCREEN AND CASINGS HA \If' BEEN WASHED. STEAMED, 
4/30/87 #te 

RINSED WITH DE-IONIZED OR DIS71LLED WA TER. RINSED 
J+fTH ISOPROPYl. ALCOHOl.. WRAPPED J+fTH PROlEC71\1f' 
COVERING AND STORED OFF THE (;Rot/NO. 

.Jb. PRE-PACKAGED SCREENS, CASINGS AND CENTRAliZERS 
N/A 

HERE liSE/). 

4. WORK AR£4 FOR SAMPLE EXAAlINA 7l0N COVERED WITH 
4/29/87 Kte 

CLEAN POL YETHYLENE'. 

5. CLEAN KNI\If'S. Q.O\lf'S. SAMPLE JARS AND LABElS 4/29/87 JlIe 
e ON-HAND. 

6. POL YE'THYLENE COVER IN PLACE OVER HOl£. 
4/29/87 !lte 

AD0l710NAL N01!':S'/OBSERVA 710NS: 

", 

1\ 

·e 
()\ .\. O-p--~ t;:.' OBSERVER SIGNA 17JRE,/bA lE ~. i..l 4/30/87 

\ . Mi chae 1 '\'Ebers . . 
. ~--.-

PAGE .....6... OF ..lJL 



• Ein GeEnglneering. Design 8< Geosciences Group. Inc. 
WELL No . .B2L 

725 Pel.11ssippi Parkway . 
P.O. Box 23010 Knoxville, Tn 37933-1010 (815)988-9788 

DECONTAMINA llON CHECKLIST 
DRILLI.NG-EOUIPMENT 

ISOPROP'II. . DEJONIZED 

EQUIPMENT SCRAPE STEAM STEAM ALCOHOL WAlER 
CLEAN RINSE RINSE RINSE" 

RIG X X X N/A Np.! 

AUt:E'RS X X X X X 

BITS 
X X X X X 

RODS X X X X X 

SAAlPLERS X ...... X X X X 
" -e PIPE'S 

X X X X X 

JfORK TOOl.S 
l( X I X X X 

AUt:ER PINS 
X X X X X 

"e OBSER'e SIGNA llIRE/tJA 

Michael 
---.......... ---

PAt:£ ....L OF ..l.9... 



• E~eEngineerlng. Desigll 8< Geosciences Group, Inc. 
WELL No. 827 

725 Pelllssippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

ORNL MONITORING WELL LOG PACE --L OF---2.... 

LOCA710N: Main Plant - SWSA 1 DATE: START: 4/29/87 

DRILLER: 8. L. C]a[~. II FINISH: ~l3Ql8Z 
Michael L. Ebers LOCGEO BY: 

HELPER: Joe Clark 
Schramm Rotadrill HEAL TH PHYSICST: eau] Eldl:idge 

DRILL: 

TYPE DRIlliNG: Split SEoon and Auger LliBRICANT TYPE: Mo lykote 1000 

No. SAMPLES TAKEN: two TYPE: soil 

CONTAINMENT TYPE: Augel: Ilac acd 1l1as:tic 

THICKNESS OF SOIL (REFUSAL DEPTH): 9 51 DRllliNC R.lI1D SAMPLES: 

DEPTH DRll.I.EO IN ROCK: 7111 TYPE: NLA . DAT£': 

TOTAL DEPTH OF HELL: 16.6 1 

DEPTH SAMPLE PERCENT 
(nU) (NliMBER It RECOVERY SOIL/iJEDROCK DESCRIP710N 

FROM TO INTERVAL) i (SPUT SPOONS) ;. 0.0 0.3 70% Grave 1 and grass 
0.3 2.0 70% Clay, moderate yellowish brown, silty, dry, 

crumbly with limestone gravels scattered 
throuQhou t (fi 11 ) 

2.0 4.0 OS27S01 75% Clay. mottled dark yellowish orange and 
@2.1-2.3 1 moderate yellowish brown, silty, slightly 

moist'from 51 to 61, bulk density sample @ 

2.11 to 2.51~ bulk density = 1.87 grams/cm3 

4.0 6.5 100% Clay, dark .yellowish brown with dark yellowish 
oranQe mottles. silty~ and weathered silty 
sandstone fragments UP to 1" diameter, pale 
.yellowish oranQe, sl iQhtly moist, somewhat 
crumbly 

6.5 9.0 0827502 100% Clay, light brown, grayish brown and moderate 
@S.3-S.5 1 Qreenish yellow in upper part grading into 

deeply weathered shale in lower 6", plastiC, 
very moist 

~e 
9.e 9.S 100% Shale. weathered, light olive to moderate 

.- .. olive brown, dip approx. 300 to horizontal 

"--" 

PACE ~ OF J.!. . 
. -.~ 
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e E~GeEngineerlng, Design & Geosciences Group, Inc. 
WELL No. 827 

725 Pelllssippi Parkway 
P.O. BO:li: 23010 Knoxville. Tn 37933-1010 (615)966-9788 

ORNL MONITORING WELL LOG 

" 
PACE' ~ OF~ 

~= 
SAMPLE' PE'RCE'NT 

(NUMBE'R 4t RE'COIlE'RY SOIL/lJE'DROCK DE'SCRIP lTON 
FROM TO INTE1?VAL) I (SPLIT SPOONS) 

9.5 Solit sooon refusal 
9.5 10.5 Sandstone. aravish red. verv fine orained 

hard 
10.5 15.0 Clav. medium liaht brown soft 
15.0 16.2 Sandstone. aravish red vprv fine arained 

hard 
16.2 16.6 Shale. olive arav. soft 

16.6 TOTAL DEPTH I 

.} 

e I 
I 

I 

I 

'e 
.---~~---

PACE' ~ OF ~. 
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EInIGeEngineering. Design 8< Geos~ences Group, Inc. I IlfiL No. 827 
725 Pel.llssippi Parkway 
P.O. Box 23010 Knorrille. Tn 37933-1010 (615)966-9788 

WELL INSTALLA TlON/COMPLETlON FORM 
O.R.N.L MONITORING WELL PROGRAM 

LOCA TTON I'la 1 n PTant 
~RNL ~~ o1"f.Rf~A TFS 
F 30.813.54 

LOGGED PROOFED 
8~ Michael L. Ebers B~ Michael L. Ebers £lEY. GROUND 784-:03 

£LEv. TOP STAINUSS 
S~ ~S1NG. 787.17 

DRILUNG aauPAW~ A. L~ Clark Drilling Services 
DRIl.1.ER: A. L. Clark, II HElPER: Steve Kirk 

EQUIPMENT tI 6 INCH AUGER 16 . 6 LF. 

C INCH AUGER LF. 

MA TERIALS USED 

EST. USED 
VOL. (;tlL 

.l..Q....2 FC£T OF 2 IN. s.s. SCRE"FN 

--2...s..9 FC£T OF 2 IN. s.s. CASING 

..w ~5 SACKS OF SAND 

~.1L POUNDS OF 8£NTONITF PE"LLETS 
..L.Q --L..O SACKS OF C£ME"NT 

-'...0 POUNDS OF POWDERED BENTONITF 

~ 0 GALLONS OF WA TFR (CE"MEN77NG) 

REASON FOR DIFFERENCE'S BETWEEN ES77"'A TFD 
VOLUMES AND USED (;tlLUMES 

Cavities, Spillage and Irregular 
Auaer Sorina Diameter 

lIE! CO~ lISE1J 

$lLT TRAP lISE1J 

IX! U)QUNO S1EEL CO~ 
C FLIJSH JIOtINTED lIE! CO~ 
COTHER 

I'DIXI NOD 

MONITORING Sffl.L. PUMP 8ASE SET AT ] 1 . 8 FEET. 

CENTRALIZERS AT 4.0 FEET. 
14.8 FEET. 

____ FEET. 

NOTE.: 

DRIlliNG DA TES: 
STAR7.Ev.' 4/28/87 
fiNISHED; 4730/87 

,. .~I.OQ(1/{O STEEl. CO~ 

G'ROtl,T S&4L ~ 10 
_1_01_ FEET 

'/J.. ~CH DIAIIETEH 
8OIlEHOLE . 

-LNCH DIAIIETEH STAINI..ESS 
STEEl. CASINfJ.2.....2..4n: MOHr 

~I GROUND StlRFACC 10 ...i...4..n: 
mow GROUND Sl.lRF"ACC 

'/.1 .. C£N11WJ2ER (rrP.) 

I SENTCNITE P£1..I.ET .5E4L 
II ..LL1O~ 

--.I SAND PAQ( 

..l.-5.. 10..l..!...9.mT 

-L..JNCH IJWI£7'ER 
. l=t.iI' '.1 STAINI.ESS STEEl. JlJll 0 

~~ 
ALL DEPTHS ARE MEASURED 
FROM GROUND SURFACE 
UNLESS OTHERWISE NOTFD: 10 4 • ~ ~ '::.:.:: ~':':':" ....2..--INCH DIAME1ER STAINI.ESS ~~an r~"J •• ' •••• ' • • • • $IL r TRAP Lt:AP ff.t.:; 8eWSf«E : •• ' ~~" if:t 10 J.Lam-r 

TYPE A ---WELL NOT TO SCALE 

PAGe....lQ OF J..L 



e E~GeEngineering, Design & Geosciences Group, Inc. 

HELL No. 827 

DATE: 4/30/87 
725 Pellissippi Parklray 

. P.o. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

MONITORING WELL MA TERIALS 
CERTIACA T/ON 

lTEM/MA TERIAL DATE' usm SA TCH NUMBER 

SAND 
4nO/R7 01' 

BENTONITE' 
413U/87 U2 

STAINLESS STEEl. SCREEN (PREPACKA(;£lJ [J )'f'"S) 

• NO 
4/30/87 02 

STAINLESS STEEl. CASING > (PREPACKA(;£lJ g YES) 
4/30/87 01 

• NO 
STAINLESS STEEl. COITRALJZERS (PREPACKA(;£lJ [J }'£S) 

• NO 
4/30/87 01 

STAINLESS STEEL CAPS (PREPACKA (;£lJ [J )£S) 

• NO 
. 4/30/87 01 

e 
MONITORING WEZL PUMP . (PREPACKA(;£lJ ~ ~~) 3/16/88 02 
GROUT 

511181 U4 

WEU COVERS 5187 ill 
SURF'ACE CASING 5/87 01 

COMMENTS: 

e ~~S7QVA~J}l&&~ 4/30/87 
. ichael L. Ebers 

PAGE ...ll. OF' .1!. 
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EIDIGeEn . . D' I. G' G In I WELL No. 827 gmeenng. eSlgn ex; eOSClences roup, C. --
.' 725 PeWssippi Parkny 

P.O. Box 23010 Kno:nille. Tn 37933-1010 (815)966-9788 

POST-WELL COMPLE710N 
CHECKLIST 

COMPLIANCE 
POST-WELL COMPLE770N TASKS 1M.IE INI77ALS 

1. 

2. 

.J. 

4. 

MUD SCRAPED FROM AUG£RS, SAMPL£RS, AND ALL 
OTHER FQUIPMENT. 

ALL MUD FROM RIG AND FQUIPMENT SCRAPINGS AND 
CUTTINGS DISPOSED OF IN ACCORDANCE: WITH THE 
SPFc/RCA 77ON· PROVlDFD. 

WELL D£lIE1.0PED IN ACCORDANCE WITH THF $PFClRCA 770N· 
PROVIDED AND DETAILS OF THF DFIIEl.OPMENT AC77V1TY 
RECORDED. 

DRIWNG SITE PROPERL Y ClEAN£D UP AFTER 
COMPL£770N OF H£LL INSTAl.LA 770N. 

4/30/87 ttI..;r; 

4/30/87 jUu: 

3/16/88 4hfAL 
11 

4/30/87 I!:!!:!!. 

• REZEASF SPECIRC TECHNICAL DIRFC710NS FOR RFGlJLA TORY COMPliANCE MONITORING WEl.LS 
PHASF t. OAl( RIDGE' NA770NAL LABORATORY. OAK RIDGE; W.O. K-4147, APRIL 1987. 

OBSERVER SlGNATlJRE,/l)AlFQJw,. ar .. .A"O m <.,e VL 3/16/88 
(j ohn M. McLoughl in } 

~43087 
bers 

PAGE ...l.2.. OF .lL. 



• 
ElnfeEngin.eertng. Design &: Geosciences Group, Inc. 

WELL No. 827 

725 Pelllssippi Park:W'ay 
P.o. Box 23010 Kno:nille. Tn 37933-1010· (615)966-9788 

MONITORING WELL 
DEVELOPMENT FORM 

DEVELOPMENT DETAILS 

ME7HOD OF 
DElIEl.OPMENr; Geogllard pllmp and Ajr Compressor 

D£VELOPMENT 
8&.,GAN fl.A l&: 3110188 lTM£: 

D£VELOPMENT 
ENDING DA "IE: 3116188 

D£VELOPMENT 
John M. Mcloughlin, EDGe OBSERIffD 8 r.: 

ONE' ItEZ.L VOLUME': 
(GAllON$ B 2 
TOTAL WA TER RE'JIOIffD (REFER TO I+FLL DEVElOPMENT 
DURING DElIELOPMOIT (GAllONS): 899 1 2 PROGRESS SH£'ET FOR DETAILS2 

ltfR81DITY A T OlD 5 JACKSON IJ CI.£AR 
OF DE'VELOPMOIT: TlJR81DITY UNITS Cl Sl.IGHTL Y a.OUDY 

Cl . MOO. TlJR81D 
Cl MUDDY 

e TlJR81DITY DETERJ.IIN£'D AND 
ItEZ.L APPROIIED 8r.:. RudX C. Williams 2 MMES 

ODOR 
OF WATER.' ~Qne 
WATER C GROf./ND SlJRFACE' C TANK TRUCK 
DISCHARGED Cl STORM SE'WERS C STORAGE' TANKS 
TO: m DRUUS COTHER 

INllTAL PRE-DElIELOPMENT 
WATER DEPTH: 4.0 Feet from surface 
DA 7E DEDICA lED MONITORING ItEZ.L PUMP INSTAI.J..ED ~1l6l88 AT 11.8 
FEET 8El.OW GROUND SlJRFACE 

TYPE' OF PUMP INSTALLED Geoguard PUMP MODEl. 5614 
8A Tr:H SERIAL NO. 

DEVELOPMENT OBSERVA TlONS 

le OBSERVER SlGNATlJRE/bA7E LL... m..D ll:! (.~ _. 3/16/88 
VJohn M. Mcloughl n 

PAGE' ..ll. OF -li. 
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e 
~eEngineering. Design & Geosciences Group, Inc. 

I+fZL Na 827 

LOCA710N: ~UHt 
DATE: JLlQl88 725 Pelllssippi Parklmy 

P.O. Box 23010 Kno:z:ville, Tn 37933-1010 (615)966-9788 

MONITORING WELL J)EVELOPMENT PROGRESS 

ONE I+fZL VOlUME- 8.2 GALLONS 
I 

DATE' 
GAlLONS OESCRIP71ON MEASlIRED TOTAL GAllONS TOTAL I+fZL 

COMMENTS 
PUMPED OF'TURBIDITY TURBIDITY (J7l/'S) PUMPED VOLUMES PUMPED 

3/10/~ 8 224.8 ! 

13/11 If 18 1686 

311Sn 8 393 4 
3/16/i 8 112.4 Clear 5 JTU's 899.2 109 66 

.. 

e 

R£StJL TS AT END Clear 5 JTU's 899.2 109.66 
OF' DElIELOPMENT 

COMMENTS Average pH = 7.7 

·e .. - - _. __ . 
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ElDIGeEngmeering. Design & Geosciences Group. 
725 Pellissippi Parkway 

Inc. I WELL No. 827 

P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS F'F:OGRAM C;~LCULATES MEAN TRANSi·lISSIVITIES FRO!'1 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND P:~PADOPULOS, 1967 
(ARTICLE IN VOL. 3, NO.1 OF ~.JF:R ENTITLED 
"RESPONSE OF A FINITE DIAt'lETER WELL TO AN INSTANTANEOUS 
CHARGE OF wATERlI) 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
'-iOL Q 12, !'H) Q 3 OF WRR ENT I TLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLS") 

~'JELL r,lO.: 0827 DATE OF TEST: 4/5/88 

PROJECT NO.: 22000620 CL lENT: Mt1ES 

SITE LOCATION: MAIN PLANT 

EDGE, INC. F!ELD INVESTIGATOR: MICHAEL L. EBERS" 

INPUT DATA ARE: 

INNER CASING DIAMETER = 2.20 !NCHES 
! NNEF: SCREEN OR OPEN-HOLE DIAMETER = 2, 20 ! NCHES 
DL~METEF: OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCF:EEN OR INTAVE PORTION = 10.00 FEET 
DEPTH FROM STATIC LE\,'EL TO BOTTOM OF SCF:EEN = 8,40 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 8.40 FEET 
DEPTH TO STATIC i'JATER LEVEL BELOt<J F:EF, POINT = 3.30 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX::: 1 {It 1 il IF FALLING!! nOli IF F~ISING; 
NUMBER OF DEPTH-TIME DATA POINTS = 19 

HO WAS COMPUTED FRml INTERCEPT OF FLOT OF LOG (H) "IS. TIl'1E 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

.3551 

.3714 

PAGE' 1.2..- OF' 11.... 



• E~1I1 AEn . . D' &: G' G In I WELL No. 827 u.:; gmeermg. eSlgn eOSClences roup, C . 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9768 

HYDRAULIC CONDUC77V1TY CALCULA 770NS 

TIME DEPTH TO \-tJATER HEAD 
(SEC (FEET) (FEET) 

10.00 3.860 .560 
20.00 3.770 J1 7(, 

• ~I ..... 

30.00 3.700 . 40(; 
40.00 3.660 .360 
50,00 3.620 .. 320 
60.00 3.610 ,310 
75. ~)O 3.57C "'1-"71-'. 

• ..::.! \j 

90.00 3.550 .250 
105.00 3.530 .230 
120.00 3.490 1 n .... ·, 

• ... 7\." 

150.0(1 3.450 .150 
:80.00 3.440 .140 
240.00 3.430 .130 
300.00 3.410 .110 

e 360.00 3.380 .080 
420.00 3.380 .080 
480.00 3.380 .080 
540.00 3.38(1 .080 
600.00 3.380 .080 

* •• *** •••••••••••••• **.** •• ** •••• 111* ••••• 8 •• ******1*********** ••• ,> 
METHOD OF BOUWER AND RICE 

COMFUTED RESULTS USING DIAMETEF: 0:= DR~LLED HOLE: 

PERMEABILITY = 1.20E":'05 FT/SEC = 3.65E-04 CM/SEC 

TRANSMISSIVITY = 1.01E-04 FT**2/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREE!\l: 

PERMEABILITY = 6.10E-06 FT/SEC = 1.B6E-C4 CM/SEC 

:e TRANSMISSIVITY = S.12E-05 FTI12/SEC 

PA(;£ 16 . Of"19 - -' 



JtEZ.L No. 827 
EngJneeri:D.& Design I: Geosciences Group, Inc. I I 

• 725 Pel1lu1ppl Parkway , 
P.O. Box 23010 horvW.e. Tn 37933-1010 (815)988-9788 

HYORAUL/rJ CONDUCTIVITY CALCULA nONS 

.' 

I-
W 
W 
U. 

;E 
.-1 

W 
> 

e w 
-I 
a: 
w 
I-
< 
3: 
;E 
w 
C!J 
z 
< 
J: 
0 

o 2 :5 4 7 8 9 II e TIME IN MINUTES 
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III 
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o 
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• -- --
. . CHAIN OF CUSTODY RECORD SAMPLE 

NUMBER: CD MCI/CONSULTING ENGINEERS, INC. 
FOR 

MARTIN MARIETTA ENERGY SYSTEMS 06).7 s 0' ..u.. NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE 

(615) 966-9788 OAK RIDGE NATIONAL LABORATORY 
.....aZ~ .$.1 , 

~ 

WELL NO.: LOCATION: 1111}/ RANT" N.e'.4R' d"WJ-1 / TYPE: , 

i 82.7- s I SOIL 
i C?Z. \ ~ 2.'5 

, 
SAMttl ~~~.5L D~/z~/a7 

TIME: 
I:~o P.M. -- \ (SIGNATURE J 

RELINQUISHED BY: 
DATE: TIME: WITH: 

RECIEVED BY: 
DATE: TIME: WITH: 

f\ ( SIGNATURE) ( SIGNATURE) 

l' 1L,1 +lZg/81 l&\ ~\ _ 4:30p.'1. Mt:..::r:. tWu~ It/ulAI 4' \0 \..-..L-r-- ;;, I1Af' I 

('\"1 \ \ 
" ~ 

~~~ 'l/ze .. /& ) :'~\5 S/)'/~l /1,'40 l • Iff: <eo OflAJL 
..... IJ 

, 

REMARKS: 

, 

~~ .. --



" III 
c.c 
fl) 

I~ 
o 
-of) 

I~ 

r) 

" 

• • -~ ........ --....... --

CHAIN OF CUSTODY RECORD SAMPLE CD . FOR 
NUMBER: 

T MCI/CONSULTING ENGINEERS, INC. oel.7$o2. '"u.. J NASHVILLE KNOXVILLE HUNTSVILLE LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 
(615)966-9788 OAK RIDGE NATIONAL LABORATORY 

-SZ:J 5 Z-

WELL NO.: LOCATION: TYPE: 

I"'~ 827 - :$ 2- M-4~N R.14;VT" NeA R::... al4.JJs.q I So,·<.-
~AMP~~ .lll-R.~ _ - . e8.~-8.S' DATE:! . I TIME: 

4 "2.~ ~1 2~oo P.~. 
1 (SIGNATURE' 

\ 

RELINQUISHED BY: 
DATE: TIME: WITH: 

RECIEVED BY: 
DATE: TIME: WITH: 

( SIGNATURE) ( SIGNATURE) 

~ L {-i.~ 4/Zq/S7 4:-,c>p.1lo( . Mer.... 
(\~ ~h\ ~ 

\]V )1.",,- t/J..'i/PiJ f!! (:) /lIo..c..4 
\ 

~~ I 0~~ ~-/J.(,/ B1 II !4 O 
I , 

t; /zrJro 'I Ii ~ f.tO OWL 
. ......, 

0 ' . 

REMARKS: 

, 
---_ ............. - ---_ ..... _-
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E~IGeEngineering, Design & Geosciences Group, Inc. 
725 Pelllssippi Parkway . 
P.O. Box 23010 Knoxv.ille. Tn 37933-1010 (615)966-9788 

1.0 General Information 

1.1 Well Location 

MONITORING WE'LL PROGRAM 
I+El.L OA TA NARRA 77VE' 

I+El.L No. 828 

Monitoring well number 828 is located in the Main Plant area. It is 
approximately 50 feet south of SWSA 1. The location is shown on ORNL 
drawing number C3E 20004 A078. Survey coordinates for this ~ell are 
N 20,815.23, E 30,741.43 (X-10 grid) or latitude 35° 55' 23.9" 
and longitude 84° 18 1 55.9 11

• Coordinate data were provided by Martin 
Marietta Energy Systems. The method used for conversion from X-1Q 
grid to Tennessee State Plane Coordinates came from the publication 
"Tennessee Valley Authority Data Services Branch and Mapping Services 
Branch, Oak Ridge, Tennessee, DOE Plant Control, November 6,1985, 
Field Book: ESS-3115, pp. 1-20." The latitude and longitude were 
calculated by Adams Craft Herz Walker Engineering, Inc. using methods 
from the U.S. Coast and Geodetic Survey Publication 62-4, "State 
Plane Coordinates by Automatic Data Processing. 1I 

1.2 Drilling Information 

Well number 828 was drilled by A.L. Clark Drilling Services, Inc. A 
Driltech air rotary rig was used to drill this boring for monitor 
well installation under the operation of Steve Clark with the 
assistance of Steve Kirk. Drilling commenced on 6/26/87 and was 
finished on 6/29/87. Paragraph 2.4.1 includes a detailed discussion 
·of the well installation and a well schematic is included on the well 
installation/completion form. A synopsis of the drilling activity 
follows: 

PAGE_1_ OF'!Z.-
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ElnlGeEngineering. Design " Geosciences Group, Inc. 
725 Pell.tss1ppi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

MONITORING VEL1 PROGRAM 

HEl..L OA TA NARRA 1lV£ 
HEl..L No. 828 

A Driltech rig was mobilized to the staked drilling location and 
set up. A 14 inch boring was drilled to bedrock and surface 
casing installed. After the surface casing set up for 24 hours, 
drilling progressed with an 8 inch bit to the originally planned 
depth of 30 feet. At this point, the boring was checked and 
found to be dry. It was decided to extend the boring to a depth 
of 50 feet. At this depth, the boring was found to have a good 
rate of recharge. Four inch stainless steel casing and screen 
were installed. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologist John W. Anderson. All well construction 
materials and supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items is shown on 
the included Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W~O. K-4147, Apr~l 1987, pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package. 

2 17 
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EInIGeEngineering. Design & Geosciences Group, 
725 PeWssippi Parkway 

Inc. 
P.o. Box 23010 Knorville. Tn 37933-1010 (615)966-9788 

2.2 Geology 

MONITORING WELL PROGRAM 

WELL DA TA N~~«A 711/£ 
itELL No. __ _ 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast. and the ave~age direction of strike 
is north 58 degrees east. 

2.3 Sample Collection 

No samples were collected during the drilling of this boring. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type B well. A fourteen-inch diameter boring was augered 
from ground surface to bedrock (11.7 feet). A ten-inch diameter 
string of decontaminated steel surface casing was installed and 
tremie grouted in place. The surface casing minimizes potential 
cross contamination between the regolith and bedrock water bearing 
zones. The air rotary method was then used to drill an eight-inch 
diameter boring to a total depth of 50.0 feet. A four-inch diameter 
stainless steel silt trap was installed from 49.0 to 49.2 feet. 
Above the silt trap, a four-inch diameter stainless steel screen was 
installed from 29.0 feet to 49.0 feet. A four-inch diameter 

3 17 
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EInIGeEngineering. Design & Geosciences Group, 
'725 Pellissippi Parkway 
P.o. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

Inc. 

MONITORING ~LL PROGRAM 

WELL OA TA N~~f Tl'IF 
~LL No. __ _ 

stainless steel casing was installed from the top of the screen at 
29.0 feet and extending 1.3 feet above ground surface. A sandpack 
was then poured into the annular space from 27.0 to 49.2 feet, with a 
2.0 foot bentonite seal poured into the annular space above the 
sandpack from 25.0 to 27.0 feet. The annular space from the top of 
the bentonite seal to the surface was tremie grouted with a 
cement/bentonite slurry. A detailed schematic of the well is 
included on the well installation/completion form. 

2.4.2 Well Development 

Well number 828 was developed to remove drill cuttings, silt, and 
. other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 232.7 gallons of water had been evacuated 
and the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 
5 JTU's. A development form showing the exact method of development 
and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/24/88 at a depth of 
46.4 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

PAC£~ OF~. 
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EInIGeEngineeriDg. Design 8c Geosciences Group, 
725 Pellissippl Parklray 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

Inc. 

AlONlTORING HEZ.L PROGRAM 

HEZ.L OA TA NA[f~ lTV£: 
WELL No. __ _ 

2.5 Hydraulic Conductivity Testing 

Well number 828 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously removing a known quantity of 
water from the monitoring well and measuring the response of the 
water level over time. The changing water levels were measured using 
a Druck Model DPI-600 pressure transducer. The hydraulic 
conductivity (shown as permeability on the hydraulic conductivity 
calculations printout attached) value of 8.96 x 10-5 cm/second was 
calculated using the Bouwer and Rice method. A computer printout of 
the hydraulic conductivity calculations is included in this data 
package. 

PAGE _5_ OF.!l..... 



• 

e 

(e 

EIoIGeEngineerin& Design &: Geosciences Group, mc. I WELL No. 
725 Pelllssippi Parkway . 
P.O. Box 23010 Kno:nille. Tn 37933-1010 (615)966-9788 

828 

PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS 

PRE-DRILLING TASKS DATE . 

1. Q'Q4 VA 110N PERMIT OBTAINED. 
6/20/87 

2- ALL EQUIPMENT HAS BEEN CLEANED BEFORE DRIWNG. 

.3a. SCREEN AND Q4S1NGS HA 10£' BEEN WASHED. STE"AMED • 
N/A 

RINSED WITH DE-IONIZED OR DIST1LLED WA TER. RINSED 
WITH ISOPROP'tl. ALCOHOl.. WRAPPED WITH PROTE'C111o£' 
COVERING AND STORED OFF" THE (;ROt/ND. 

.3b. PRE-PACKACED SCREENS. Q4S1NGS AND CENTRAliZERS 
6/26/87 

WERE USED. 

4. WORK AR£4 FOR SAMPlE' EXAMINA 110N COVERED WITH 
6/26/87 

ClEAN POL 't'E:7H'tLENE. 

5. ClEAN KNIIo£'S, ct.OIfE's, SAMPlE' JARS AND lABELS 6/26/87 
ON-HAND. 

6- POL'tETH'tLENE COVER IN PLACE OVER HOl£ 
6/26/87 

AODI110NAL NOTE'S/OBSERVA 11ONS: 

INl"flALS 

~ 
AD, 

K 
.~ 

.~ 

OBSERVER SIGNA TURE/tJA TE' .\)( ~ 6/26/87 
A.P hn W. Anderson 

PAC£' --2- OF' -1L 
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E DIGeEngineering. De~ & Geosciences Group, Inc. 

WELL No . .B.2Ji... 

725 Pellissippi Parkway 
P.o. Box 23010 Knorville, Tn 37933-1010 . (615)966-9788 

DECONTAMINA TlON CHECKLIST 
DRILLING EOUIPMENT 

ISOPROP'tl. aeONIZED 

EQUIPMeNT SCRAPE· STEAM STE4M ALCOHOL WATER 
ClEAN RINSE RINSE RINSE' 

RIC X X X N/A N/A 

AUCERS ·X X X X X 

BITS .' . 

X X X X X 
I 

Roas X X X X X 

. SAMPLERS X X X X X ...... '\. 
.. (e PIPES ". 

X X X X X 

M:¥i'K TOOLS I 

X X X X X 
I 

AUCER PINS 
X X X X X 

" .. ' 

···e 
PACE _7_ OF --1l. 
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! E \GeEngiJleering. Design 8< Geosciences Group, Inc. WELL No. 828 

725 Pellissippi Parkway . 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

I ORNL MONITORING WELL LOG PACE -l- OF--l-

LOCA770N: Main Plant OAT£.: START: 6/26/87 

Ste~e Clad 
fiNISH: 6/.29/.82 

DRILLER: John W. Anderson LOCC£,!) BY: 
HELPER .. S:t~)£~ Kirk 

Driltech HEAL TH PHYSICST: i2alll Eld¥:ldge 
DRILL' 

rtPE DRIWNC: Auger and Air Rotarx LLlBRICANT rtP£: Mo l.l: ko te 1000 

ND, SAMPtIS TAKEN: None rtPE: N/A 

CONTAINMENT TYP£:: Allger.: paD. plastic aDd cODtainment box 

THICKNESS OF SOIL (REFUSAL DEPTH): II 11 DRIWNC FLUID SAMPLES: 

DEPTH DRILlED IN ROCK: Ja.J 1 rtPE:·Drjl] Water DATE.' 6lZ6lBZ 
roTAL DEPTH OF Jtfl.L: 49.0 1 

~fr:!J SAMPLE PERCENT 

I 
(NLIMBERJ RECO t.f"Ry SOIL/8£,!)ROCK DESCRIP770N 

FROM TO INTERVAL I (SPUT SPOONsl 

:e 0.0 11.7 Interbedded silty clay and siltstone, with I 
. shale. hiQh1.Y weathered 

11.7 Auger refusal ! 

· 11.7 17.0 limestone. liqht qrav. hiqhlv weathered 
• 17.0 19.0 Ooen. void 

19.0 50.0 Alternatina lavers of hard and soft limestone . 
50.0 TOTAL 'DEPTH 

· 

· 

,e 
,~-. 

-_ ... _ .. , 
~-' .. -.. 

PACE ~ OF lZ.... 
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E~IGeEnglneerlng, Design 8( Geos~nces Group, 
, 72S Pelllssippi Parlnray 

P.o. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

Inc. 
WELL No. 828 

WELL INSTALLA TlON/COMPLETION FORM 
O.R.N.L. MONITORING WELL PROGRAM 

lOCA 110N.. Ma fr'lPl ant 
fNl %~8f~~~NA7FS 
F 30.741.43 

lO(;(;ED PROOFED 
8~ John W, Anderson S~ Mi chael L. Ebers £Z..E:Y. (;ROUNO BIGI 

£LEl/. TOP STAINlESS 
STEEl. CASING. 815. 44 

DRIWNG COAlPAN~ A, L. Clark Drill ;n9 Services 

DRILLER.: Steve Cl ark HEl.PER: Steve Ki rk 
DRIWNG AI£7HOO: «J 14 INCH AUGER 11. 7 LF. 

[J INCH AUGER LF. 
IJ 8 INCH RO TARY- 38 . 3 LF. 
[J _ INCH ROTARY- LF. 

AlA TERIALS USED 
EST. t/.SED 

III'X. N2A. POtJNDS OF' BENTDNITE F'EJ.LE7S (Sf./RFACE CASINC S£AtJ 

1L1 n: OF' ~ SURFACE c:.tSWC 

1..1.. ~ SAQIt.'S' OF CEMENT (SURFACE ~C) 
1 a . a POtJNDS OF' PfJIttJERED BENTONITE (Sf./RFACE CASTNC) 

3..Q...D CMJ..ONS OF WATER (SURFACE c:.tSWC) 

.3.Q....J n: OF' ...4.--IIt DlA. STAJNl.£3S S7EEL CASTNC 

20. a n: OF' ~ DIA. STAJNl.£3S STEEl. SQl£DI 

_7 _ l SAQIt.'S' OF'SAND 

3_5 _ ~ POUNDS OF' BENTDNITE F'EJ.LE7S 

1 ~ l.2.J) SAQIt.'S' OF' CEJlENr (ltELL CASTNC) 

f1- POUNDS OF' F'OIttJER£D BENTONITE (ltELL CASTNC) 

l.:f.- CMJ..ONS OF WA TER (ltELL CASTNC) 

~ n: OF' ~ S7EEL PR01FC11I£ CASINC 

RCASON I"CR DIFFERENCES //£TWEEN ESTIM.A TED H1t.WD' 
AND tISED 1otXl/M£S' 
So;llaae 

suRFACE cAirNc TRDII£' Ql()IJ1ED l'D'1XI NO [J 

srAJNl.£3S STEEl. CASlNC Nt 
1REJIJE GROUTED >ES' !AI. NO [J 

/fEU COlei' IISE1J 01 1.()CI(JNq STEEl. COlei' 
[J Jf1.1JSH IIOtJNTED IffU. COlei' 
[J OTHER 

SIl. r 1RN' IISE1J >ES' dt NO [J 

AlONITORING ItEI.L PUUP SASE SET A T 46.4 FEET. 

CENTRAliZERS AT 2 FEET. 
10 FEET. 

28 FEET. 

48 Feet. 
NOTE'.-
ALL. DEPTHS ARE MEAStJRED 
FROM GROl.IND SURFACE 
UNLESS OTHERWSE NOTED: 

TYPE B. __ WELL B017'rJM OF' BORE 
HOLC .5.Q....OFET 

ORllliNC OA TES: 
STARTETJ' 6~~6~87 
F7N/~ED' b 9 87 

~4C1UUJf1" CAP 

L- ~IV. DIA. StmFACEL 
PR01FCl1V1!' CAS1Nf1 ~ 
ASOIIC t:ROIJN1) Sf./RFACE 1f) 
l.l...l.m-r BELOW (i!R()1JND 
SURFACE . 

CCNCRE7E' PAD 

'A III ~ DIA. SORe HOl.E 
.Q..JL 1f).ll...1 FEET 

-f.-J ~ ~ Jh..Q.. 1f) 

~ STAINl.ES$ S7EEL c:.tSWi 
1iIFY,'i ~ ABOVl!' GROUND 

SURFACE 1f) 2.9.Jl FEET mow 
GROUND SURFACE 

N/A ~ 1f) I.. FEET--

B£DROQ( LEltI ..ll....7 

[I" --.JLw. DIA. SORe Hot.E 

• ~~ 0.0 1f) 

n-- CE1I7RAiJZER 

1-::1 .. ~~~ 

r.·~ rr:1.AJ:rr ZJ.....Q 1f) 

~ DIA. STNIIJ.£$S STEEl. 
r.·aElioII-!ilr-----*~~ ~ ~ 1f) 

~ _~;:"S;~1f)S7EEL 
49.2 FEET 

PAGE_9_ OF JL. 
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EIDIGeEngineering. Design &: Geo~ciences Group, Inc. DATE: 6/29/87 

725 Pelllssippi Parkway 
P.O. Box 23010 Knorrille. Tn 37933-1010 (815)966-9788 

MONITORING WELL MA TERIALS 
C£R 77F1CA 770N 

lTEM/MA TERIAL DA TE USED BATCH_NUMBER 

SAND 
5129/87 O? 

BENTONITE 612!lJJ3L 06 

STAlNI.ESS STEEL SCREEN (PREPACKAGED • YES) [J NO 6L29/87 04 
STAlNI.ESS STEEL CASING .. - (PREPACKAGED ~ ~~~) 6/29/87 04 
STAlNI.ESS STEEL CENTRAliZERS (PREPACKA(;£D • rE:S) [J NO 6/29/87 04 
STAINLESS STm.. CAPS (PREPACKA(;£D • rE:S) [J NO 6/29/87 04 
MONITORING HElL PUMP (PREPACKAGED ~ ::) 3/24/88 02 
(;ROUT 5/ZY/'d1 ...Uf) 

HEZ.L CO~S 6/29/87 01 
stJRFACE' CASING 6/29/87 01 

COMMENTS: 

08SER~ SlGNA1lJRE/fJA 1Ef-~ dS6Y 6/29/87 

PAGE .1.Q. OF ..ll. 
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UELL No. 828 
EIDIGeEngmeermg, Design & Geosciences Group, Inc. 

. 725 Pelllssippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

POST-WELL COMPLETION 
CHECKLIST 

POST- WELL COMPLEnON TASKS 

1. 

2. 

J. 

4. 

MUD SCRAPEJ) FROM AlIGCRS, SAMPLERS, AND A1.L 
OTHER EQUIPMENT. 

A1.L MlID FROM RIG AND EQl/IPM£NT SCRAPINGS AND 
ClImNGS DISPOSED OF IN ACCORDANCE WITH THE 
SPECIRCA TlON-- PROIt1DEO. 

WE1..L O£VEL.OPEJ) IN ACCORDANCE WITH THE: SPECIRCA TlON-
PRO'dDED ANO OETAILS OF THE OEfIEl.OPMENT ACTlIt1TY 
RECORDED. 

ORIWNG SITE PROPERL Y Cl£ANEJ) liP AFTER 
COMPlETION OF H£1.L. INSTAUA llON. 

COMPLIANCE 
J2dIE 1f!1llA!:. 

H .\ 
6/29/87 

6{29/87 

3/24/88 ~ 
6/29/87 ~ 

,. RE:LEASE' SPECIRC TECHNICAL OIRECTlONS FOR REGULA TORY COMPliANCE MONITORINi: It'E1.LS 
PHASE I, OAK RIDGE' NATIONAL LABORATORY" OAK RIDGE; W.O. K-4147, APRIL 1987. 

OBSERVER SlGNAnlRE/lJAT£ JI:!''1l!P ~ Tn L ,k'= ;:)/I: .. ,",{OO 

6/29/87 

PAGE 1l. OF ...!2.. 
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• ~DfeEng:lneering. Design c!c Geosciences Group, Inc. 
WELL No. 828 

725 Pelllssippi Parkway 
P.o. Box 23010 Knorville. Tn 37933-1010 (615)966-9788 

MONITORING WELL 
DEVELOPMENT FORM 

DEVELOPMENT OETAILS 

METHOD OF' 
0E'VE1..QEM.0!..11 Geoguard Pum~ and Air ComQressor 

D£YEl.OPMENT 
BEGAtt. DA 7E; 3L16L88 11M£: 

DEVELOPMENT 
ENDINe DA 7E: 3L24,88 

D£YEl.OPMENT 
08SERW B>1 Jobo M. Mclougbljo. EDGe 

ONE IEZl. VOLUME: 
(GAllON$) 22.Q 
TOTAL WA TER REJlOW (REFER TO IEZl. D£lIELOPUENT 
DURINe D£lIELOPUENT (GAJ.LONS1:· 232.7 PROGRESS SHEET FOR DETAlLS2 

TURBIDllY A T END 5 JACKSON a ct.£AR 
OF DEVELOPMENT: TURBIDllY UNITS D SUGH71. Y CLOUD Y 

D MOD. TURBID 
D MUDDY 

• TURBIDllY DETERMINED AND 
Rud~ C. Williams~ MMES H£U APPROVED BY: 

ODOR 
OF WATER: Noce 
WATER o GROUND SURFACE o TANK TRUCK 
DISCHAR(;£/) o STORM SEltERS D STORACE TANKS 
TO: tI DRUMS DOTHER 

INIllAL PRE-D£'JIE1OPMENT 
WA TER DEPTH: 31.1 E~~t ftQID ~ytfac~ 

DA 1E' DEDICA TED MONITORING IEZl. PUMP INSTAl.1£I) 3l2!1L88 AT 46.4 
FEET BE1.0W GROUND SURFACE 

TYPE OF' PUMP INSTAl.l£I) Geoguard PUMP MODEL 5614 
BA 1CH SERIAL NO. 

DEVELOPMENT OBSERVA TlONS 

'- , 
OBSERVER SlCNA 11JRE/tJA 1E' rfL m ,.11 m I. ft-= 3,24,88 

. John M. McLoughl n 

. -- - .. 
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e EinIGe)mgineering. Design '" GeOS:iences Group, Inc. 

IJEl.1. Na 828 
Main 

. lOCA 770N: Pl ant 

DATE: 3L16L88 725 Pellissippi Parkway 
P.O. BOl: 23010 Knoxville. Tn 37933-1010 (615)966-9788 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE IJEl.1. VOllJME "" 22. Q GALLONS 

DATE GAI.LONS DESCRIP770N MEASlJRED rouu. GAI..l.ONS roTAL IJEl.1. 
COJ.IMENTS 

PIJMPED OF' TlJRBIDITY TlJRBIDITY (JTlJ'S) PIJMPED VOLIJMES PIJMPED 

3/16/ ~8 44.20 

3/171 ~8 40.07 

3/18/ ~8 39.10 
3/211 ~8 11 gO 

3/22/ ~8 44.32 
3/231 18 25 00 
3/24/ 8 28.10 Clear .' 5 JTU' s 232.7 8.0 

-
RESlJl'lS A T END Clear 5 JTU's 232.7 8.0 
OF'DEVELOPMENT 

COMMENTS Averaae oH = 7.7 

I 

, .• .... ~ ..... "' . -..•. ._-- .--.~.--..• --- .. " I 

--". 
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eEngineering, Design 8c Geosciences Group, 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615}966-9786 

Inc. I WELL No. 828 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS F'ROGRAI"! CALCULATES I'tEAN TRANSMISSIVITIES FROI'1 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BF:EDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL.3, NO.1 OF WRR ENTITLED' 
"RESPONSE OF A FINITE DIAMETER l;)ELL TO AN INSTANTAt\EOUS 
CHARGE OF WATER II ) 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"A SLUG TEST FOF: DETERMINING HYDRAlLIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETRATING WELLS") 

iNELL NO,: 0828 DATE OF TEST: 4/7/88 

PROJECT NO.: 22000620 CLIENT: MMES 

SITE LOCATION: MAIN PLANT 

EDGE, INC. FIELD INVESTIGATOR: MICHAEL L. EBERS 

INPUT DATA ARE: 

INNER CASING DIAMETER = 4.25 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 4.25 INCHES 
DIAMETER OF DRILLED HOLE = 8.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 20.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTOM OF SCREEN = 16.00 FEET 
THICKNESS OF SATURATED AQUIFER ZONE = 16.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOW REF. POINT = 14.02 FEET 
ESTIMATED POROSITY OF GRAVEL PACK = .20 
FALLING-HEAD INDEX = (; ("1" IF FALLING, "0" IF fUSING) 
NUMBER OF DEPTH-TIME DATA POINTS = 29 

HO WAS COMFUTED FROM INTERCEPT OF PLOT OF LOG (H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

1. 2461 
1.2550 

PAGC --1! or-lL 
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1-11"I4 I ~LL No. 828 ID u.:;Engineering. Design & Geosciences Group, Inc. 

725 Pelllssippi Parkway . 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TIME DEPTH TO i~ATER HEAD 
(SEC (FEET! (FEET) 

10.00 12.330 1.690 
20.00 12.380 1.640 
30.00 12.550 1. 470 
40.00 12.630 1.390 
50.00 12.720 1.300 
60.00 12.770 1.250 
75,00 12.830 1,.190 

90.00 12.860 1. 160 
105.00 12.890 111130 
120.00 12.920 1.100 
150.00 12.950 1.070 
180.00 12.990 1.030 
240.00 13.060 .960 
300.00 13.090 .. 930 
360.00 13.140 .880 

'e 420.00 ~3. 170 .850 
480.00 13.180 .840 
540.00 13.210 .810 
600.00 13.230 .790 
720.00 13.260 .760 
840.00 13.310 .710 
960.00 13,,350 t... ..., ,-, 

• i.J / t_.r 

1080.00 13.390 .630 
1200.00 13.410 .610 
1320.00 1- 4--

... :;- 01 • .::a0 t:"Qft 
• ,.J , '.' 

1440.00 13.460 .560 
1560.00 13.480 ,,540 

1680.00 13.500 11520 
1800.00 13.520 .500 

~e 
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ie E~Ge .... I UELL No .. _ 82_8 -
Engmeermg.. Design Be Geosciences Group, Inc. 
725 Pellissippi Parkway 

. P.O. Box 23010 Knorville. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

_.********** ••• *.* •• *.*.*.*.11***************.*******,1 •• I*** •• s.a •• 
METHOD OF BOm·jEH AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 2.94E-06 FT/SEC = 8.96E-05 CM/SEC 

TRANSMISSIVITY = 4.71E-05 FT**2/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

'e PERMEABILITY = 2. 17E-06 FT/SEC = 6.62E-05 CM/SEC 

TRANSMISSIVITY = 3.47E-05 FT.*2/SEC 

\. 
PACE' ~ OF 22-



.... I _......-!. I ~L No. 828 
.............. .."Engineerin& Design & Geosciences Group, Inc. 

'e 725 PeJ.l.1a1ppl Parkway 
P.o. Bo'S: 23010 Knorftlle. Tn 37933-1010 (e15}gee-9788 

HYDRAULIC CONOUCnVlTr CALCULA nONS 

I-
W 
W 
LL 

3: 
..J 
W 
> 
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..J 
a: 
w 
I-
< 
== 
3: 
w 
C!J 
z 
< 
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<. TIME IN MINUTES 
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E~IGeEDgineering, Design Be Geosciences Group, 
725 Pe1l1ssippl Parkway 
P.O. Box 23010 Knorville, Tn 37933-1010 (615)966-9788 

Inc. 

1.0 General Information 

1.1 Well Location 

MONITORING WElL PROGRAM 
WElL DA TA NARRA llVF 

WElL No. 829 

Monitoring well number 829 is located in the Main Plant area. It is 
10 feet west of the chained boundary of SWSA 1. The location is 
shown on ORNL drawing number C3E 20004 A078. Survey coordinates for 
this well are N 21,026.12, E 30,557.11 (X-10 grid) or latitude 
35° 55 1 24.6" and longitude 84° 18 1 59.2". Coordinate data were 
provided by Martin Marietta Energy Systems. The'method used for 
conversion from X-10 grid to Tennessee State Plane Coordinates came 
from the publication "Tennessee Valley Authority Data Services Branch 
and Mapping Services Branch, Oak Ridge, Tennessee, DOE Plant Control, 
November 6, 1985, Field Book: ESS-3115, pp. 1-20. 11 The latitude and 
longitude were calculated by Adams Craft Herz Walker Engineering, 
Inc. using methods from the U.S. Coast and Geodetic Survey 
Publication 62-4, "State Plane Coordinates by Automatic Data 
Processing. II 

1.2' Drill ing Information 

Well number 829 was drilled by A.L. Clark Drilling Services, Inc. A 
Gus Pech drill rig was used to drill this boring for monitor well 
installation under the operation of A. L. Clark, III and Richard 
Pickel with the assistance of Joe Clark. Drilling commenced on 
4/30/87 and was finished on 5/5/87. Paragraph 2.4.1 includes a 
detailed discussion of the well installation and a well schematic is 
included on the well installation/completion form. A synopsis of the 
drilling activity follows: 
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E~IGeEDgineering, Design &: Geosciences Group, 
125 PelUntppi Parlcway 
P.O. BOJ: 23010 Knoxville. Tn 37933-1010 (615)966-9788 

Inc. 

MONITORINC ItE"LL PROCRAM 
ItE"LL OA TA NARRA Tl'IF: 

HfiL No.~ 

4/30/87 A drill rig was moved on site and set up; drilled to a 
total depth of 14.4 feet with 6 3/4 inc~ d1ameter augers. 
Encountered bedrock at a depth of 7.7 feet. Two soft zones 
(one from 8.8 feet to 9.0 feet and one from 13.6' feet to 
14.1 feet) were present within the bedrock interval. 

5/1/87 

5/1/87 

Borehole was advanced to a total depth of 16.1 feet. 
Bailing of boring, to extract cuttings and drill water, was 
initiated. It became evident that the rock fragments were 
being washed into the boring. 
Cleaning out hole was completed. Tip of well screen was 
placed at a depth of 15.3 feet below the surface. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeologist Richard E. Flohr. All well construction 
materials and supplies were from Martin Marietta Energy Systems 
approved batches. The batch origin of individual items is shown on 
the included Monitoring Well Materials Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications' (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package. 

PAGE _2_ OF.!!-
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E~IGeEngineering, Design &: Geosciences Group. 
725 Pe111s8ippl Parkway 
P.O. Box: 23010 Knoxville. Tn 37933-1010 (615)966-9788 

Inc. 

2.2 Geology 

MONITORINe WElL PROGRAM 
WElL DA TA NARPA 1lV£' 

WElL No._8_2_9_ 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area is 36 
degrees dipping to the southeast, and the average direction of strike 

is north 58 degrees east. 

2.3 Sample Collection 

Two soil samples were collected during drilling, placed in I-CHEM 
specialty cleaned glass containers, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 45005, ORNL. Chain 
of custody forms for these samples are included with this data 
package. Soil sample 829-1 was collected in the split spoon interval 
from 1.0 feet to 1.3 feet on 4/30/87 and soil sample 829-2 was 
collected in the split spoon interval from 5.0 feet to 5.3 feet on 
4/30/87. Analytical results for the two soil samples described above 
can be obtained from the Remedial Action Program data base at ORNL. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter stainless steel silt 

PAGE' _3_ OF J&.. 
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EIDIGeEngineermg, Design 8( Geosciences Group, Inc. 
"1'25 Pellissippi Parkway 
P.O. Box 23010 Knoxvi1.le. Tn 37933-1010 (615)966-9768 

MONITORING WEZ.L PROGRAM 
WEZ.L OA TA NARRA TlVE 

WE'LL No. 829 

trap was installed from 15.1 tp 15.3 feet. Above the silt trap a 
two-inch diameter stainless steel screen was installed from 5.0 to 
15.1 feet. A two-inch diameter stainless steel casing was installed 
above the screen from 5.0 feet to 1.9 feet above ground surface. A 
sandpack was then poured into the annular space from 4.0 to 15.3 
feet, with a 1.5 foot bentonite pellet seal poured into the annular 
space above the sandpack from 2.5 to 4.0 feet. The annular space 
from the top of the bentonite seal to the surface was tremie grouted 
with a cement/bentonite slurry. A detailed schematic of the well is 
included on the well installation/completion form. 

2.4.2 Well Development 

Well number 829 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 1,619.5 gallons of water had been evacuated 
and the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 
5 JTU's. A development form showing the exact method of development 
and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/28/88 at a depth of 
12.2 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

PAGE ~ OF ...!!.. 
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E~IGeEDg1neerin& Design Ie Geosciences Group, Inc. 
725 Pellissippi Parkway 
P.o. Box 23010 Knonille, Tn 37933-1010 (615)966-9788 

2.5 Hydraulic Conductivity Testing 

MONITORING WEU PROGRAM 
WEU OA TA NARRA TlVE" 

WELL N()._8_~2_9_ 

Well number 829 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck
Model DPI-600 pressure transducer. The hydraulic conductivity (shown 
as permeability on the hydraulic conductivity calculations printout 
attached) value of 6.78 x 10-5 cm/second was calculated using the 
Bouwer and Rice method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 

~ 
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EInIGeEnglneering. Design & Geosciences Group, mc. 
WEll No. 829 

725 PeWssippi Parkway '. 
P.O. Box 23010 Kno:nille, Tn 37933-1010 (815)988-9788 .. 

PRE -DRILLING CHECKLIST FOR 
MONITORING WELLS . 

t,;PUP!..IANC& 
eRE -128l~l.lNt£ l~S'!(S .I2dJE INlnAlS 

,. .!X04 VA 7l0N PERMIT OBTAINED •. 
4/30/87 REF 
4/30/87 REF 2- ALL EQtlIPAIENT HAS BEEN CLEANED BEFORE DRIWNG. 

.:Ja. SCREEN AND CASlNf:S HA ~ BEEN WASHED. STEAMED • N/A 
RINSED HfTH DE -IONIZED OR DIS71LJ.El) WA"fER. RINSED 
HfTH ISOPROP'f1.. ALCOHOL.. M?APPED HfTH PROTE'C71~ 
COVERING AND STORED OFF THE GROUND. 

~EF .:Jb. PRE-PACKA«D SCREENS, CASINGS AND CENTRAliZERS 
5/5/87 

JfE'RE USED. 
REF 

4- WORK A.R£4 FOR SAMPI.E EXAlJINA 710N CO~ED HfTH 4/30/87 
Ct.£AN POL 'IE7H'f1..EN£. 

fttF-5. Ct.£AN KNIII£S. Q.OII£S. SAMPLE JARS AND LABE1.S 4/30/87 
ON-HAND. 

REP 8. POL'rCTH'fZ.ENE CO'vER IN PLACE' OVER HOI.£. 4/30/87 

ADDI710NAL NOTES/OBSERVA 710NS: 

-

OBSER'vER SIGNA TlJRE/fJA TE' .~(.&~ 5/5/87 
Richard E. Floh~ . 
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ElniGeEngineering, Design 8< Geosciences Group, Inc. WELL No. 829 

725 Pelllsaippi Parkway . 
. P.O. Box 23010 Kno:nille. Tn 37933-1010 (615)966-9788 . 

. ;> 

DECONTAMINA TlON CHECKLIST 
DRILLING EOUIPMENT 

ISOPROP'tL . DEIONIZED 

EQUIPMENT SCRAPE STE:AM STE:AAI ALCOHOL WATER 
Cl..EAN RINSE RINSE RINSE 

. RIC 
X X X N/-4 N/-4 

AUGERS X X X X X 

BITS 
,. 

X X X X X 
.' 

RODS 
X X X X X 

SAMPLERS X X ' . X X X 

PIPES 
X X X X X 

HORK TOOLS 
y X X X X 

AUGER PINS 
X X X X X 

, 

J 

~ L~Ma !lJOlBZ 
. 

-""-'-'-' OBSERVER SlCNA TURE/bA lE 

Richard E. Flohr 
.~.-.--. 

PACE' ....L OF' .l.B-
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E~eEn~ring,DeSign c!c Geosciences Group, Inc. 
WELL No . 829 

725 Pellissippi Parkway 
P.O. Box 23010 Knorville. Tn 37933-1010 (615)966-9788 

ORNL MONITORING WELL LOG PACE' -l- OF--l-

LOCATTON: Main Plant - SWSA 1 DATE: START: 4/30/87 

A I . Cl ark. I IT. Rj chard Pi eke 1 fiNISH: 5/]/8Z 
ORILLE'R: • 1 

LOGCED BY: Richard E. Flohr 
HELPB?: Bjchgrd PjcK~l~ ~Qe Clgr~ 

ORILL: Gus ·Pech HE"AL TH PH'tSICST: ealll El dd dge 

TYPE DRIWNG: SQ 1 it SQoon, So 1 i d Stem Augers LfJBRICANT TYPE': Mol~kote 1000 

No. SAMPLES TAKEN: two TYPE': soil 

CONTAINME'NT TYPE': Auger: pac acd plastic 

THICKNE'SS OF SOIL (RE:FlJSAL OEPTH): Z 2' ORIWNG FLfJlO SAMPLES: 
i 

OEPTH ORILLED IN ROCK: Sl~' TYPE: Hl8 DATE.' 

TOTAL OEPTH OF WELl.: 16.1' I 
I 

~ff.t'7; SAMPLE PE'RCE'NT 
I (NfJMBE'R .k RECOVERY SOIL,/BE'OROCK OE'SCRIPTTON 

FROM TO INTERVAL) I (SPUT SPOONSI 

e 0.0 2.0 100% Toosoil. brown and grave 1 s to 0.6'. cl ay. 
I 

829-1 I 

@1.0-1.3' sliahtlv sandY. aravish brown with rock 
fraaments wet 

2.jJ 4.0 100% Clay. sliahtlv sandY. aravish brown. with 
subanaular rock fraaments 

4.C 7.2 829-2 80% Clay sliahtlv sandy brown with black 
@5.0-S.3 1 stainina with subanaular rock fraaments 

7.2 7.7 Rock fraaments clayey 
7.7 Solit sooon refusal I 

7.7 8.4 Rock fraaments clayey 
8.4 16.1 Limestone hard. soft at 8.8' to 9.0' and 

13.6' to 14.11 
16.1 TOTAL DEPTH 

e ~-,-~ ._-

"-'---

- -
PAGE' -1L OF --1.a 

.. <" .,~.~ 



':. 

'e 

:,e 

I 

~ 

. WELL No 829 E DIGeEngineering, Design & Geosciences Group, Inc. I '--
725 Pellissippi Parkway 
P.O. Box: 23010 Kno:.nille. Tn 37933-1010 (615)966-9788 

WELL INSTALLA 770N/COMPLE770N FORM . . 
O.R.N.L. MONITORING WELL PROGRAM 

LOGGED PROOFED 
BY: Richard E. Flohr BY: Michael L. Ebers 

ORILLING COAIPANY: A. L. Clark Drill ing .Services 
ORILLER: A. L. Cl ark, I II & HELPER: Joe Cl ark 

Richard Pickel 

LOCA nON Mai n Pl ant 
ORNL ~f,~f~~frA TES 
~ 30 .. 55t.ll 
£LEV. GROUND 7I5,50 
£l.EV. TOP STAINlESS 
STEEl.. CASING. 777 48 
DRILUNG DA 1£S: 
STARTED( 4~30~87 
fiAU~Ev.· 71 87 

EQUIPMENT ~ 6 INCH AU(;ER 16. 1 LF. 
i. ...--L()Q(JN(; S1EEl. COtef 

MA TERIALS USED 

EST. USED 
&-OL &-OL 

a INCH AU(;£R LF. 

lQ....l FEET OF 2 IN. s:.s: SCREOI 

~ FEET OF 2 1N..s:.s: CAs/NG 

2.....fi...1i.-5 SA CKS OF SANO 

. :.:.l9.. U.cL POUNOS OF BENTONITE PE11.ETS 

L..O... -.l....O SACKS OF CEMENT 

.L...Q POUNOS OF POWDERED BENTONITE 

~ GALLONS OF WA TER (CE'MEN71NG) 

REASON FOR OIFFERENCES BETWEEN ES71A1A TED 
VOLUMES ANO USEO &-OLUMES 

Borehole reqyired considerable cleaning due to 
washlng materl qls lnto hole. Hole was greatly 
enlarged explalning additlonal sand and 
bentonite. 

/tEL (XItef lI5ED 

SL r 1RAP lI5ED 

~ LOCKING S'IEEl. (XItef a FLlJSH MOUNTED /tEL (XItef a OTHER 

t£.S'~ NO a 

MONITORING WEZI. PUMP BASE SET AT 12 • 2 FEET:. 

CENTRAUZERS AT 5.0 FEET. 

15.0 FEET:. 
____ FEET:. 

NOTE: 

~~5 ~ -.!l...Q. 10 

'/Jol ~CH /)IAJIE7ER 
8OREH«E 

--2......tNcH /)/AM£'1ER STAINl.ESS 
KJI S1EEl. CASlNC ~ ABOIof' 
..... !Ii'.,,-tt--- (;ROUND SlJRFACE m ~ 

8ELOW CROtINf) stJRFACE 

I .. CENTRAlIZER (rrP.) 

... 8£NTr:JNlTE PEJ.i.ET SEAL 
..2..5.. m..!.JL.cErr 

. SAND PACK .... ..!JL1O~ 

--1.....JNCH /)IAJIE7ER 

·.t=t-it·'.l iT:T;~:O 

ALL OEPTHS ARE MEAStlRED 
FROAI GROUNO StlRFACE' 
UNlESS OTHERHfSE NOTED: ROLf ~ OtJT f:·,:-:t§t':·:·':·'l ....L.tNCH /)IAJIE7ER STAINl.£SS 

10 ~ .. ', •• , .4If'. S'IEEl. SLT 1RAP~ 

NOT TO SCAL£' 

l..S-L m l.5.-3.rou 
~8QrD{«£ 

TYPE A.~-· WELL 
PAGE --9... OF .lB... 



• ElnlGeEngineering, Design Be Geosciences Group, Inc. 

U£LL No. 829 

DATE: 5/5/87 
725 Pellissippi Park'tnly 
P.o. Box 23010 Knonille. Tn 37933-1010 (615)966-9788 

MONITORING WELL MA TERIALS 
CER 77ACA 770N 

ITEM/UA TERIAL DATF USED BA TCH NUMBER 

SAND 
~/~/HI UZ -

BENTONITE' 
515187 02 

STAINlESS STEEL SCREEN (PREPACKAGED • >'FS) a NO 5/5/87 04 
STAINlESS STEEL G:4S1NG . (PREPACKAGED • rc:S) 5/5/87 03 & 04 a NO 

·STAlNlESS STEEL CEN7RAlJZ£RS (PREPACKAGED a >'FS) 
• NO 

5/5/87 02 

STAINlESS STEEL G:4PS (PREPACKAGED • )£S) a NO 5/5/87 03 

AlONITORlNG IE.L PUMP / (PREPACKAGElJ ~ rc:S) to NO 3/28/88 02 e GROilT 5/6181 U4 , .. 

ItfU COVERS 5187 02 
SlJRFACE G:4S1NG 5/87 01 

COMMENTS: 

e OBSERVER SIeNA 1lIRE/lJA TE' ~t.~~ 5l6l87 
Richard E. Flohr 

PAGE' .lQ.. OF JJL 
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EIDIGeEngineering. Design &: Geosciences Group. Inc. I WELL No. 829 
725 Pelllssippl Parkway 
P.O. BOl: 23010 Knoxville, Tn. 37933-1010 (815)966-9788 

POST-WELL COMPLE770N 
CHECKLIST 

, 
POST-WELL COMPLEllON TASKS 

1. MUD SCRAPED FROM AUGERS, SAMPLERS, AND All. 
OTHER EQUIPMENT. 

2. All. MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 
CUmNGS DISPOSED OF IN ACCORDANCE' WITH THE 
SPEC/FICA 77ON" PRO~DED. 

J. HIEU D£'VEl.OPED IN ACCORDANCE' WITH THE SPEC/FICA 770N" 
PRO~DED AND DETAILS OF' THE D£'VEl.OPMENT AC77~TY 
RECORDED. 

4. DRIWNG SITE' PROPERL Y CL£'ANED UP AF7ER 
COMPLE770N OF I+'EZ.L INSTAl1.A 710N. 

COMPLIANCE 
.12.dlI INlllALS 

5/5/87 REF 

5/5/87 REF 

3/28/88 tlhlllL 
7l 

5/5/87 REF 

" R£l.£ASE' SPEc/FIC TE'CHNICAL DIREC770NS F'OR REGlILA TORY COMPliANCE' MONITORING ItCl.LS 
PHASE I, OAK RIDGE NA 770NAL LA80RA TORY, OAK RIO(;£', W.O. K-4147, APRIL 1987. 

08SERV£'R SlGNAT1JRE/DATE'd,L t11 uW rn'L,P-- 3/28/88 
~John M. McLoughlin 

ftJnrJ t. ~~. _5/5/87 
Richard E. Flohr 

PAGE .l.L OF' .J.§.. 



ED GeEngineering, Design & Geosciences Group, Inc. 
WE'LL No. 829 

:e 725 Pellissippi Parkway 
(615)966-9788 P.O. Box 23010 KDorrille. Tn 37933-1010 

MONITORING WELL 
DEVELOPMENT FORM 

DEVE'LOPMENT DETAILS 

ME7HOO OF' 
flE1lElQEId.Qt.Tj Geoguard Pume and Air Comeressor 

Dn£LOf'MENT 
3L8L88 fl.(G~N (l,A~' TIME: 

Dn£LOPMENT 
ENDING DA 7F: 3L28L88 

DE1IElOPMENT 
OBSER"'fD B ~ John M. McLoughlinl EDGe 

ONE H£l.L VOLUME: 
9.2 Cr;~u.ONSl. 

TOTAL WA TER REJlOIIE'f) (REFER TO H£l.L D£IIEl.OPMENT 
DURING DE1IElOPMENT (GALLONS}: 1619.5 PROGRESS SHEET FOR DETAILS2 

TlJRBIDITY A T END 5 .t4CKSON IJ CLEAR 
OF' DE1IElOPMENT: TlJRBIDITY UNITS o SUQ/TL Y Cl..OUD Y 

o MOD. TlJRBID 
o MUDDY 

ie TlJRBIDITY DETERMINED AND 
R. C. Williams 2 MMES H£l.L APPROVED B~ 

ODOR 
{2F lfATER: ~CDe 
WATER o GROUND SURFACE C TANK TRUCK 
DISCHARGED o STORM SEWERS C STORAGE' TANKS 
TO: !XI DRUMS COTHER 

INITIAL PRE-D£IIEl.OPMENT 
WA 1ER DEPTH: Q.J Eeet ftcm 5utfg~e 
DA T£ D£D/CA TED MONITORING H£l.L PUMP INSTAli.£D 3L28L88 AT 12.2 
FEET BELOW GROUND SURFACE 

TYPE OF' PUMP INSTAlJ.£D Gecguiud PUMP MODEL 5f.iH 
BA TCH SERIAL NO. 

DEVELOPMENT OBSERVA TlONS 

<e 
OBS£RIIER SlGNATlJRE/lJAT£ U-. al .,,~ L m (.?-I= 3L28L88 

UJohn M. McLoughlin 

."._"-' . 
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Ein GeEngineering. Design & GeOS~iences Group, Inc. 

mL. NO. 829 

LOCATION: ~'lHt 
DATE: 3/8£88 725 Pell1ssippi Pllrklray ,r J 

P.O. Box 23010 Knorrille. Tn 37933-1010 (615}966-9788 

MONITORING WELL .DEVELOPMENT PROGRESS 

ONE mL. VOLUME "" 9.2 GALLONS 

DATE' CAl.J.ONS OESCRIPl1ON MEASURED TOTAL GALLONS TOTAL mL. 
COMMENTS 

PUMPED OF TlIRSIOITY TURSIOIrt' (J7lI'S) PUMPED VOLUMES PUMPED 
. 

3/8/81 224 8 
3/9/8f 168.6 

3/10/( 8 N/W 
1/11 If IR N/W 

3/17/~ 8 112.4 
3/1 RN 18 56 2 

3/21/f 8 N/W 

3/22/~ 8 28l.0 
3/23/~ 8 196.7 

. 3/241~ 8 252 9 
. 3/25/~ 828LO 

-- 3/28/~ 8 45.9 Clear 5 JTU's 1619.5 176 

RESUL TS A T END Clear 5 JTU's 1619.5 176 
OF O£1lE1.0PMENT 

COMMENTS 

e . . .. 
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Elnt"eEn' rin D' o. G' G In I WELL No. 829 WiU gmee g. eSlgn ar; eOSClences roup, c. 
725 Pellissippi Parkway 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 
PROGRAM SLUGT, VERSION 4.1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO AI\IALYTICAL APPROACHES: 

(1) METHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 
(AF:TI CLE I N VOL. 3, NO. 1 OF WF:R ENT ITLED 
"RESPONSE OF A FINITE DIAMETER WELL TO AN INSTANTANEOUS 
CHARGE OF WATER") 

(2) METHOD OF BOUWER AND RICE, 1976 (ARTICLE IN 
VOL. 12, NO.3 OF WRR ENTITLED 
"A SLUG TEST FOR DETERMINING HYDRAULIC CONDUCTIVITY 
OF UNCONFINED AQUIFERS WITH COMPLETELY OR PARTIALLY 
PENETF~ AT I NG !lJELLS") 

!JJELL NO.: 0829 DATE OF TEST: 4/5/88 

F'F:OJ EeT NO.: 22000620 CLIENT: MMES 

SITE LOCATION: MAIN PLANT 

EDGE, INC. FIELD INVESTIGATOR: MICHAEL L. EBERS 

INPUT DATA AF:E: 

INNEF: CASING DIAMETEE = 2.20 INCHES 
INNER SCREEN OR OPEN-HOLE DIAMETER = 2.20 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCF:EEN OR I NTAKE PORT ION = 10. 00 FEET 
DEFTH FR0i1 STATIC LEVEL TD BOTTOM OF SCREEN = 1.1.28 FEET 
THICKNESS OF SATURATED AQUIFE~: ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL. BELOW REF. POINT = 4.70 FEET 
EST! MATED PORDS ITY OF GF:AVEL PACK = .20 
FALLING-HEAD INDEX = 1 in i II jj:; 

\ J, ... " FALL!NG~ "I)" IF R!SINGj 
NUMBER OF DEPTH-TIl'1E DATA POINTS = 22 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG (H) VS. TIME 

SUCCESSIVE COMPUTED 
VALUES FOR HO 

(FEET) 

.5267 

.5480 

PACE .....il OF" .. liL 
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E1-IGe I ~LL No. 829 ID Engineering. Design & Geosciences Group, Inc. 
725 Pellissippi. Parkway 
P.O. Box 23010 KnoX'Ville, Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TIME DEPTH TO WATER HEAD 
(SEC (FEET} (FEET) 

30.00 5.460 .760 
40.00 5.400 .700 
50.00 5.360 .6l::0 
60.00 e ~ ... "~ 

~:I .'::'.1."_' .610 
75.00 c: ·..,c:t", .550 'Ioooooi" "':'-.'''.: 

90.00 5.200 .500 
105.00 5:1 160 .460 
120.00 5a 130 .430 
150.00 511070 ,370 
180.00 5.040 .340 
240.00 4.980 .280 
300.00 4.9il.0 .240 
360.00 4.910 .210 
420.00 4.890 .190 
480.00 4.880 .180 
540.00 4.850 .150 
600.00 4.850 .150 
720.1)0 4.840 • 14i) 
840.00 4.830 .130 
960.00 4.820 .121) 

1080.00 4.820 .120 
1200.00 4.810 11110 

(' •• ******.1'*******.********'****'*'*****.**'******************_.1 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING Dlt0!t1ETER OF DRILLED HOLE: 

PERMEABIL1TY = 2.22E-06 FT/SEC = 6.7BE-05 eM/SEC 

TRANSMISSIVITY = 2.22E-05 FT •• 2/SEC 

CDr'IPUTED RESLJL TS US I NG DIAMETER OF CAS I NG AND SCREEN: 

PER!'1EABILITY = 2.96E-06 FT ISEe = 9.02E-05 CM/SEC 

TRANSMISSIVITY = 2.96E-05 FT**2/SEC 

PAGE' Ji.. OF 18 
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HYDRAULIC CONDUCnVlT( CALCULA nONS 
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CHAIN OF CUSTODY RECORD SAMPLE 

• MCI/CONSULTING ENGINEERS, INC. 
FOR NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS ..u. NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE ~q 1 
(615) 966-9788 ' OAK RIDGE NATIONAL LABORATORY 

WELL NO.: 
~zq 

LOCATION: 
, I ~ TYPE: lJ 

i 1.0 -1.3 . 
$AMPLER: ~ ~ ~lAt DAT. 

. 
TIME: Z;,D f~ . 

i )0 &7 SIGNATURe' 

RELINQUISHED BY: 
DATE: TIME: WITH: . REC/EVED BY : 

DATE: TIME: WITH: 
( SIGNATURE) ( SIGNATURE) 

~t 
~ 

t~ ~ 87 1D :~1AiY1 ·Mer \ I 
IfL w~ S)~/f7 -/0\".) 

. 

REMARKS: 
. 

. 

, 
.- -
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j:U 

lQ 
(1) 

I~ 
o 
-+t 

I~ 

'. • • 
@ CHAIN OF CUSTODY RECORD ~~~~~~: 

fT) . MCI/CONSULTING ENGINEERS, INC. FOR ..u. NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE MARTIN MARIETTA ENERGY SYSTEMS 82.q 2. 
(615)966-9788 . OAK RIDGE NATIONAL LABORATORY --

WELL NO.: q LOCATION: I t jll." . TYPE: 5 " 
I ~~ 5·l) -S.) ~'- 0, \ 

~AMPLER: f( -.1 ~"I :J.~J - DATE: 11 2/7 TIME: , I \JJJ\IJ} \1 \J JIJM -( ,n 8 Z : 5V ,fit 
(SIGNATURE J 

RELINQUISHED BY: O'ATI::" TIME • WITH' RECIEVED BY : DIATE • TIME' WITH' 
{ SIGNATURE} HI c:;.. • " • ( SIGNATURE) •• . 

~ ~ IAIJI 'J I 87 IO"tSA", Mel j( 7 w.LP. ~1,j1i7 1.!<lS-
f , 

REMARKS: __________________________________________________________________ ~-

. 
'---._-,,------_ .. _.- .•. _------_ ... _--_._-_._---------------------------------------
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EIn!GeEngineering. Design " Geosciences Group, 
725 Pellisslppi Parkway 
P.O. Box 23010 Knonille, Tn 37933-1010 (615)966-9788 

Inc. 

MONITORING' WE'LL PROC'RAM 
WELL DATA NARRAllVE 

WELL NQ. 830 

1.0 General Information 

1.1 Well Location 

Monitoring well number 830 is located in the Main Plant area. It is 
located in the coal 'yard, 150 feet southwest of Building 3544~ The 
location is shown on ORNL drawing number C3E 20004 A078. Survey 
coordinates for this well are N 21,211.72, E 30,659.52 (X-10 grid) or 
latitude 35° 55 1 26.7" and longitude 84° 18 1 59.4". Coordinate data 
were provided by Martin Marietta Energy Systems. The method used for 
conversion from X-10 grid to Tennessee State Pl~ne Coordinates came 
from the publication "Tennessee Valley Authority Data Services Branch 
and Mapping Services Branch, Oak Ridge, Tennessee, DOE Plant Control, 
November 6, 1985, Field Book: ESS-3115, pp. 1-20." The latitude and 
longitude were calculated by Adams Craft Herz Walker Engineering, 
Inc. using methods from the U.S. Coast and Geodetic Survey 
Publication 62-4, "State Plane Coordinates by Automatic Data 
Processing." 

1.2' Drilling Information 

Well number 830 was drilled by A.L. Clark Drilling Services, Inc. A 
Schramm Rotadrill air rotary rig was used to drill this boring for 
monitor well installation under the operation of A. L. Clark, II with 
the assistance of A. L. Clark, III. Drilling commenced on 

\ 

5/11/87 and was finished on 5/14/87. Paragraph 2.4.1 includes a 
detailed discussion of the well installation and a well schematic is 
included on the well installation/completion form. A synopsis of the 
drilling activity follows: 

1 17 
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E~IGeEnglneerlng. . Design & Geosciences Group, Inc. 
725 Pellissippi Park:way 
P.O. Box 23010 KnorriIle. Tn 37933-1010 (615) 966-9788 

MONITORING H£l.L PROGRAM 
H£l.L OA TA NAnRA TlVE 

H£Z.L No. 830 

5/11/87 The Schramm drill rig was mobilized to the staked location 
and set up on plastic sheeting. The interyal from the 
surface to 9.0 feet was split spooned and the intervel from 
0.0 feet to 11.0 feet was reamed and augered. 

5/12/87 The boring was deepened from 9.0 feet to 16.0 feet total 
depth with 6 inch augers, bailed dry and allowed to 
recharge overnight. 

5/13/87 The boring was bailed and stainless steel screen and casing 
installed followed by a sandpack and bentonite seal. 

5/14/87 Grouted annular space from 2.0 feet to the surface. 

This well was logged by Engineering, Design and Geosciences Group, 
Inc. (EDGe), hydrogeolog;sts Charles W. Stanley and Michael L. Ebers. 
All well construction materials and supplies were from Martin 
Marietta Energy Systems approved batches. The batch origin of 
individual items is shown on the included Monitoring Well Materials 
Certification form. 

2.0 Technical Information 

2.1 Decontamination Procedures 

The drilling rig, down hole tools, surface casing, stainless steel 
screen, stainless steel casing, centralizers, and stainless steel 
silt trap underwent the cleaning and decontamination procedures 
outlined in the drilling specifications (Release Specific Technical 
Directions For Regulatory Compliance Monitoring Wells Phase 1, Oak 
Ridge National Laboratory, Oak Ridge, W.O. K-4147, April 1987, pgs. 
2-4.). A checklist of the cleaned materials is included with this 
data package. 

PAGC_2_ OF.!L 
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ElnlGeEngineering. Design Be Geosciences Group, Inc. 
?25 Pellissippi Parkway 
P.O. Bo:!: 23010 !(norville. Tn 37933-1010 (615)966-9788 

2.2 Geology 

MONITORINC WEl.L PROCRAM 

WEl.L DA TA N13'W liVE: 
WEl.L No. __ _ 

The Main Plant is located in Melton Valley which is in the Valley and 
Ridge Physiographic Province of East Tennessee. The Main Plant area 
is underlain by limestone, siltstone and calcareous shale of the 
Ordovician Chickamauga Group. The Chickamauga Group is 1735 feet 
thick in the Main Plant area and has been separated into eight 
mappable subdivisions. They are in ascending order lettered A 
through H. The average angle of dip in the Main Plant area i[ 36 
degrees dipping to the southeast, and the average direction of strike 
is north 58 degrees east. 

2.3 Sample Collection 

One soil sample was collected during drilling, placed in an I-CHEM 
specialty cleaned glass container, sealed and submitted to Sample 
Receiving, Analytical Chemistry Division, Bldg. 4500S, ORNl. A chain 
of custody form for this sample is included with this data package. 
Soil sample 0830S01 was collected in the split spoon interval from 
9~0 feet to 9.2 feet on 5/11/87. Analytical results for the soil 
sample described above can be obtained from the Remedial Action 
Program data base at ORNl. 

2.4 Installation and Development 

2.4.1 Installation 

This was a type A well. A two-inch diameter stainless steel silt 
trap was installed from 15.0 to 15.2 feet. Above the silt trap a 
two-inch diameter stainless steel screen was installed from 5.0 to 

PAGE 2-. OF' ..!Z.. 
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E~IGeEngineerlng. Design Be Geosciences Group, 
725 Pel.l.fss1ppi Parkway 
P.O. Box 23010 Kno:z:ville. Tn 37933-1010 (815)988-9788 

Inc. 

MONITORINC H£l.L PROGRAM 

H£l.L OA TA 'rttA llV£" 
WElL No. __ _ 

15.0 feet. A two-inch diameter stainless steel casing was installed 
above the screen from 5.0 feet to 3.0 feet above ground surface. A 
sandpack was then poured into the annular space from 4.0 to 15.2 
feet, with a 2.0 foot bentonite pellet seal poured into the annular 
space above the sandpack from 2.0 to 4.0 feet. The annular space 
from the top of the bentonite seal to the surface was tremie grouted 
with a cement/bentonite slurry. A detailed schematic of the well is 
included on the well installation/completion form. 

2.4.2 Well Development 

Well number 830 was developed to remove drill cuttings, silt, and 
other fines from the monitoring well. The monitoring well was 
developed using a Geoguard pump with an air compressor. All pumps 
and/or bailers were cleaned prior to use according to specified 
cleaning procedures (see Paragraph 2.1). The well was developed 
until a measured total of 267.0 gallons of water had been evacuated 
and the clarity of the discharge water was approved by the company 
representative. The final turbidity value measured at completion was 
5 JTU's. A development form showing the exact method of development 
and other pertinent data is appended. 

2.4.3 Installation of Dedicated Monitoring Well Pump 

After the well was developed, a dedicated monitoring well pump 
(Geoguard pump model No. 5614) was installed on 3/29/88 at a depth of 
12.2 feet below ground surface. These pumps are decontaminated at 
American Sigma and are sent prepackaged. A copy of the pump 
certification is kept on file at ORNL. 

PAGE ---i. OF' ~ 
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EInIGeEngineerlng. Design & Geosciences Group, 
725 Pelllssippi Parkway 
P.o. Box 23010 £'norville. Tn 37933-1010 (615)966-9766 

Inc. 

MONITORING WE'LL PR()(;f?AM 
WE'l.L OA TA NARRA 77'1£ 

WE'LL No. 830 

2.5 Hydraulic Conductivity Testing 

Well number 830 was tested for the determination of hydraulic 
conductivity of the aquifer in the vicinity of the well screen. This 
was accomplished by instantaneously adding a known quantity of water 
to the monitoring well and measuring the response of the water level 
over time. The changing water levels were measured using a Druck 
Model DPI-600 pressure transducer. The hydraulic conductivity .(shown 
as permeability on the hydraulic conductivity calculations printout 
attached) value of 5.54 x 10-5 cm/second was calculated using the 
Bouwer and Rice, method. A computer printout of the hydraulic 
conductivity calculations is included in this data package. 

PAGE' ...L OF' .22... 



:. EIn~Engineering. Design /Ie Geosciences Group, Inc. 
WELL No. 830 

725 Pelllssippi Parkway '. 
P.O. Box 23010 Kno%Ville. Tn 37933-1010 (815)988-9788 

PRE-DRILLING CHECKLIST FOR 
MONITORING WELLS 

t;.QMei.MN~~ 
PRE -t28li.l.lNG [ASKS 12ME' INI71AlS 

1. a'04 VA 710N PERMIT OBTAINED. 
5/11/87 c...w:s 
5/11/87 ~i'-.! .~ 2. ALL EQUIPMENT HAS BEEN Cl..EANED BEFORE DRIlliNG. 

N/A ./ 
3a. SCREEN AND CASINGS HA ~ BEEN WASHED. STEAMED. 

RINSED WITH DE-IONIZED OR DIS71Lf..El) WA 1ER. RINSED 
WITH ISOPROPYL ALCOHOl. IfRAPPED WITH PROTEC71~ 
COVERING AND STORED OFF' THE GROUND. 

AlJ ~ 3/). PRE-PACKAGED SCREENS. CASINGS AND CENTRALIZERS 
5/11/87 

- '" 
WERE USED. 

4. IK'RK AR£4 FOR SAMPLE EXAMINA 710N COIlERED WITH 5/11/87 (1~vA 
ClEAN POL 'YE7H't'LENE. . '-

J 

5. ClEAN KNIIIES, Q.OIIES, SAMPlE JARS AND LABELS 5/11/87 OIvJJ 

'e 6. 

ON-HAND. 

POL 'YE7H't'LENE COVER IN PLACE OIl£7? HOLE. 5/11/87 ~ 
ADDI710NAL NOTES/OBSERVA 71ONS .. 

"-

{e ~~ff~ OBSERII£7? SIGNA lURE/lJA TE 5/11/87 

. Charles W. Stanley 

,,-_ .. , 

PAGE' -L OF ..J2. 
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E~IGeEnglneering. Design & Geosciences Group, Inc. WE:LL No.lI3lL 
725 Pel11ssippi Parkway 

. . P.O. Box 23010 Knoxville. Tn 37933-1010 . (615)966-9788 

DECONTAMINA TlON CHECKLIST 
DRILLING EQUIPMENT 

ISOPROP'tI. DEJONIZED 
EQUIPIJENT SCRAPE . STEAM STEAM ALCOHOL . . WA 1ER 

CI.EAN RINSE RINSE RINSE' . 

RIG X X X N/A N./,4 

AUGERS X X X X X 

811S X .. X X X ·X 

RODS X X X X X 

,>,SAMPLERS X ~1:~' X X X X 

PIPES X X X X X 

HQli'K TOOLS 
v X X X X 

AUGER PINS X X X X X 

... 

~ 
l\ \ 

, . \ ' 

OBSER_ SlCNATURE/DA7E: ~ . '. 51lllS7 

'Charles W. Stanley 

PAGE....:L OF..lL 
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e E ID GeEngineering, Design & Geosciences Group, Inc. WELL No. 830 

725 Pelllssippi Parkway 
(615)966-9788 P.O. Box 23010 Knoxville, Tn 37933-1010 

ORNL MONITORING WELL LOG PAGE' -l- OF--l- I 

LOCA"ON: Main Plant-East of Coal Yard DATE: START: 5LUL87 
! 

DRILLE'R: A I Clark I IT 
fiNISH: 5/U/S7 

LOGGED BY: Charles W. Stanle~ & 
HE'LPE'R: 8. 1... ~]ju:ka III Michael L. Ebers 

Schramm Rotadrill 
HEAL TH PHYSICST: l2iU~ Ehh::jgg9 

DRILL' 

T'lPE' DRIWNG: SQlit SQoonsa Auger LUBRICANT T'IP£: MQ1~kQ:te lQOO 
No, SAMPLES TAKEN: one T'lPE': soil 

CONTAINMENT T'lPE': AlIgex:: paD aDd plast:ic 

THICKNESS OF SOIL (REFllSAL DEPTH): 9 0 1 DRIWNG R.UID SAMPLE'S: 

DEPTH DRILLED IN ROCK: Z.OI T'lPE': ~lA DATE: 

TOTAL DEPTH OF WE1.L: 16.01 

~f{/f; SAMPLE' PE'RC£NT 
(NUMBER .Ie RE'COVERY SOIL/l1EDROCK DESCRIP"ON 

FROM TO INTERVAL) I (SPUT SPOONS) 

e O.Q 2.0 10% Soil and subsoiL. medium yellowish brown dry 

silty with abundant limestone aravels medium 

arav 

2.0 4.6 Subsoil. medium velJowish brown dry silty 

with abundant 1 imestone aravels medillm arav 

4.6 7.0 CJav~ medium liaht arav silty moist Dlastic 

scattered aravels throuohout 

7.0 9.0 0830S01 Clay medium arav o:;iltv DlastiC moist 

@9.0-9.21 
9.0 Solit sooon refusal 

9.0 16.0 Limestone. qrav. shalv soft at 11.5-12.0 1 

16.0 TOTAL DEPTH 
. ,.-

e -. 

. ~. ~ ... ~---- .. 
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EInIGeEngin~erlng. Design 8< Geosciences Group, Inc. I WEZI. No. 830 
725 Pelllssippi Parkway " 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

WELL INSTALLA TlON,/COMPLETlON FORM. LOCA110N Main plant 
ffNL ~1/? 2 ff~/NA TES 

£ _30_659_52 O.R.N.L. MONITORING WELL PROGRAM 
LOGG.fV~bahlet ~. ~tanley & PROOFJEV 
B"t!J c ae .Pers B"t! Mj chael I. Ebers 

DRIWNG COAIPAN"t! A. L. C1 ark prill j ng .Seryi ces 

DRIL1£R: A. l. Clark, III HElPER: Richard Pickel 

ifrv. Giiiiifiiii77'd,35 
EI.Ev. TOP STAINLESS 
STm CASING. 781.35 
DRILLING OA TES: 
STARTED.' 5/11/87 
F7MSHED.· 5/1 3/87 

. EQUIPMENT f!l 6 INCH AUCER 16 . 0 L.F. j, • ......-UXXING S1EEL COlE:lP 

C INCH AUGER L.F. 

MA TERlALS USED 

EST. USED 
W7L. I-'OL. 

.l.Q....9 FEET OF 2 1N..s:.s: SCREEN 

-B.....O FEET OF 2 1N..s:.s: CASING 

2....lL ~. SACKS OF SAND 

28.0 35. 0 POUNDS OF BENTONITE PEU£TS 

.Q...L.Jl..l SACKS OF CEMENT 

...l.J) POUNDS OF POWDERED BENTONITE 

..!.J) GALLONS OF WA TFR (CEMENl1NG) 

REASON FOR DIFFERENCE'S BETWEEN ESl1A1A TED 
I-'OLUMES AND USED VOLUMES 

Cavities, Spillage and Irregular 
AUQer Borinq Diameter 

ItEl.L COlE:lP USED 

S1 r TRAP USED 

IXJ. LfX:KJN(; S1m. COlE:lP 
C FLUSH MOf.INT'ED ItEl.L COlE:lP 
COTHER 

If3'IXI HOC 

MONITORINC HELL PUMP BASE SET AT 12.2 FEET. 

CENTRAUZERS AT . 4. 0 FEET. 

15.0 FEET. 
____ FEET. 

NOTE: 

[,.,=] GflOVT .$CAL ..Q.JL TrJ 
.L.Q. FEET 

I'A-l ~CH DIAME7ER 
80RDf0l..E 

--1....JNCH DIAME7ER srAlNlES'$ 
S1EEL CA.5INGJ.....Q.Q.n- AllOW: 

~A GROUND SlIRFACE' TrJ.h.!L.n: 
I1E1.()W fJIlCtIND SlIRFACE' 

1'.,1 • CEN71W.IZER (rrP.) 

I- ~~T.WS:I 

.... SAND PAQr 
., ..iJlTrJ~ 

~CH D/AIIIiTEIl 
., ','.1='""" ',~ STAJNI..E'SS S1m. Q..Jll..0 
~~ 

ALL DEPTHS ARE MEASURED 
FROM GROUND SURFACE 
UNLESS OTHERMSE-N01ED: ~~ «IT----.I~:·':':~§F:':·.1 ...1..--1M 

TYPE A---WELL n:,"""""- :t:-?1{:1 iEo.",r~~-= 
NOT TO SCALE 

PACE_9_ OF.JL 
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e EInIGeEngineering, Design Be Geosciences Group, Inc. 
WELL No. 830 

DATE': 5/13/87 
725 Pellissippi Parkway 

I P.O. Box 23010 horville, Tn 37933-1010 (615)966-9788 

MONITORING WELL MA TERIALS 
CER TlFlCA TlON 

ITFM,/MA lE'RIAL DATF USFD BA TCH NUMBER 

SAND 5L1.3LBI 04 

BENTONITE' '::l/13/l:S1 ()Z 

STAINlESS STEEl. SCREEN (PREPACKAGED • )'E"S) a NO 5113/87 04' 

STAINlESS STE'El. CASING ~ (PREPACKAGED ~ ~) 5/13/87 04 
STAINlESS S7EEJ. C£NTRALJZ£RS (PREPACKAGED a )'E"S) 

• NO 5/13/87 01 

STAINlESS STEEl. CAPS (PREPACKAGED • )'E"S) a NO 5/13/8.7 04 
MONITORING HElL. PUMP (PREPACKAGE]) ~ ;'S) 3/29/88 02 

e GROUT .1U.l!±LJiL 04 

WEl.J.. COVERS 5114187 01 
SlIRFAC£' CASING 5/14/87 02 

COMMENTS: 

'- .~ 
OBSERVER SlGNATURE/lJATE' ~ ~=". 

Charles: Starll ey 
5/14/87 

-_ ... __ .... -
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EIDIGe .... I WELL No. 830 Engmeermg, DesIgn & GeoscIences Group, Inc~ -
725 Pellissippi Park"lfay . 
P.O. Box 23010 Knoxville, Tn 37933-1010 (615)966-9788 . 

POST-WELL COMPLETION 
CHECKLIST 

COMPLIANCE 
poST-WELL COMPLE710N TASKS J2.dIE INI77ALS 

1. MUD SCRAPED FROM AUGERS. SAMPI.ERS, AND ALL 
OlifER EQUIPMENT. 

5/13/87 Q Iv 5 

2. 

J. 

4. 

ALL MUD FROM RIG AND EQUIPMENT SCRAPINGS AND 
CVroNGS DISPOSED OF IN ACCORDANCE Wllif lifE 
SPEc/FTCA 710N# PRO'lfDED. 

HfZL DEl£I...OPED IN ACCORDANCE Wllif lifE SPECIFTCA 710N# 
PRO'lfDED AND DETAILS OF lifE DEIlEZ.OPMENT AC71'1fTY 
RECORDED. 

DRIWNG SITE' PROPERL r CLEANED UP AF7ER 
COMPLE'710N OF W8.L INSTALLA TlON. 

5113{87 C' G) 
::::> 

3/29/88 1.111 iJl.. u 

5/13/87 U:J 

• RELEASE SPECIFTC TE'CHNICAL DIREC710NS FOIf REGlILA TORr COMPLIANCE MONITORING mLS 
PHASE I, OAK RIDGE' NA 71aNAL LABORA TORY. OAK RIDGE. W.O. K-4147, APRIL 1987. 

OBSERVER SIGNA TlJRE/OA 1F ~ n1.u.L.A (1/ (. () i"- 3{29{88 
~ M. McLoughlin 

. e ~ . 51!3187 Charl~ley 

PAGE .J..l.. OF ...lL. 



:'. EIn~Englneering. Design 8c Geosciences Group, Inc. 
WELL No. 830 

725 PeWssippi Park:way 
P.O. Box 23010 Knorrille, Tn 37933-1010 (815)988-9788 

MONITORING UlELL 
OEJlELOPMENT FORM 

DEVELOPMENT DETAILS 

METHOD OF 
llEVEl~eMOt:C. Gecgua r:d eumll and ~U r: Ccmllr:esscr: 

Dfl£/..OPMENr 
BE'GAN D~~' 3L14l88 11M£: 

DE't&OPMDlr 
DIDING DA TE: 3L29l88 

DEYELOPMDlr 
OBSERVED BY: John M: M,Loughlin~ EDGe 

ONE WEZL VOLUME': 
Ct;~"ONSl. 7.2 

(REFER ro WEZL DE"IEl.OPM£Nr rorAL WA TER REMOVED 
DURING DE't&OPMDlr (GALLONS): 2fiZ Q PROGRE'SS SHEET FOR D£rAILS2 

TURBIDITY A r £NO 5 JACKSON II CI..EAR 
OF Dfl£/..OPMDlT: TURBIDITY UNITS a SUGHTL Y CLOlJD Y 

a MOO. TURBID 
a MUDDY 

'e TURBIDITY 0£:7ERJ,/1N£D AND 
R. C. Williams z MMES WEZL APPROVED BY: 

ODOR 
OF w~lDJJ None 
WATER a GROt/NO SlJRFACE' a rANK TRUCK 
DISCHARGED a STORM SEJtERS a STORAGE' rANKS 
roo' CI DRWS a OTHER 

INI11AL PRE-DE"IEl.OPMDlr 
WA TER DEPTH: . 5.5 Feet from surface 

DA TE' D£DICA TED MONITORING WEZL PUMP INSrALJ..El) 3L29L88 Ar 12.2 
FEET B£J.OW GROUND SlJRFACE' 

n1'E OF PUMP INSrALJ..El) Gell!;U,IiU:!J PUMP MODEL SaHl 
BA TCH SERIAL NO. 

DEVELOPMENT OBSERVA l70NS 

\e OBSERVER SlGNATURE/lJATE' ~ M ~ ~ t.l~ JL22L88 
VJOhn M. McLoughlin . 
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• EIDIGe~eering. Design ok GeOS~ienCeS Group, Inc. 

WElL NO. B30 

LOCA TlON: ~U g t 
DAlF: 3l14l88 725 Pellissippi Parkway 

P.O. Box 23010 Kno%V1ll.e. Tn 37933-1010 (615)966-9788 

MONITORING WELL DEVELOPMENT PROGRESS 

ONE WELL VOLUME- Z • 2 GALLONS 

DAlE GALLONS DESCRJPTlON MEASURED TOTAL GALLONS TOTAL WELL 
COMMENTS 

PUMPED OF' TlJRBIOITY TlJRBIDITY (J'TlJ'S) PUMPED VOLUMES PUMPED 

3/14/8 B 40.8 
13/15/8 B 37 5 

3/16/8 B 39.1 
3/17/8 B 37.4 
3/18/8 B 42.5 
3/21/8 B 13.6 
3/24/8 B 8 5 -
3/25/8 a 11. 9 
3/28/8 a 17.0 
13/29/8 818 7 5 .1TIII c:; 267 0 37 08 

: 

-- i 

I 
I 

RESUL TS A T END 
rl p.:Ir 5 ,1TII' <: ')67 0 :17 OR OF' DEVEI.OPMENT 

COMMENTS Average pH = 7.2 

, 

I 
I 
I 

---:. ---

---, 
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ElDIGeE ' . D' II. G' G In I WELL No. 830 ngmeenng, eslgD. a; eOSClences roup, C. 
725 Pelllssippi Parkway 
P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9766 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

PHOGRAM SLUG T, VEF:S ION 4. 1, NOV. 1986 

THIS PROGRAM CALCULATES MEAN TRANSMISSIVITIES FROM 
SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 

(1) METHOD OF COOPER~ BREDEHOEFT AND PAPADOPULOS, 1967 
(ARTICLE IN VOL. 3, NO.1 OF ~JRF: ENTITLED 
"F:ESF'ONSE OF A FINITE DIAMETER WELL TD AN INSTANTANEOUS 
CHARGE OF WATER") 

(2) METHOD OF BOUWER AND HICE, 1976 (ARTICLE IN 
VOL 12, NO.3 OF WF:R ENTITLED 
"A SLUG TEST FOF: DETERmNING HYDRAULIC CONDUCTIVITY 
OF UNCONF! NED AQU I FEF:S l·J ITH CO!'1PLETEL Y OF: PART I ALL Y 
PENETRATING WELLS") 

WELL NO.: 0830 DATE OF TEST: 4/8/88 

PROJECT NO.: 22000620 CLIENT: MMES 

SITE LOCATION: f1AHJ PLANT 

EDGE, INC. FIELD INVESTIGATOR: MICHAEL L. EBERS 

INPUT DATA AF£: 

INNER CASING DIAMETER = 2.20 INCHES 
I NNEF: SCF:EEN OF: OPEN-HOLE D! AMETER = 2. 20 INCHES 
DIAMETER OF DRILLED HOLE = 6.75 INCHES 
LENGTH OF SCREEN OR INTAKE PORTION = 10.00 FEET 
DEPTH FROM STATIC LEVEL TO BOTTO~1 OF SCREEN = 12.20 FEET 
THICK~1ESS OF SATUF:ATED AQUIFER ZONE = 10.00 FEET 
DEPTH TO STATIC WATER LEVEL BELOltJ F:EF. POINT = 
ESTIMATED POROSITY OF GRAVEL PACK = .20 

.., 7-:t:. ~C:)::'-r' 
"'-. " -' , --! 

FALLING-HEAD INDEX = 1 (" 1" IF FALL!NG~ "0" IF RISING) 
NUMBER OF DEPTH-TIME DATA POINTS = 24 

HO WAS COMPUTED FROM INTERCEPT OF PLOT OF LOG (H) VS. TI!"!E 

SUCCESSIVE COMPUTED 
VALUES FOF: HO 

(FEET) 

1.2465 
1.2801 

PAGE J1. OF .1Z.. 
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EIDlGeEngmeering. Design &: Geosciences Group, 
725 Pelllssippi Parkway 

Inc. I WELL No. 830 

P.O. Box 23010 Knoxville. Tn 37933-1010 (615)966-9788 

HYDRAULIC CONDUCTIVITY CALCULA TlONS 

TIME DE?TH TO WATER HEAD 
(SEC {FEET) (FEET) 

10.00 4.850 2.120 
20.00 4.630 1.900 
30.00 4.450 1.720 
40.00 4.310 1.580 
50.00 4.200 1.470 
60.00 4.110 1 II 380 
75,,00 3.820 1.090 
9C.OO 3.720 .990 

105.00 3.620 .890 
120.00 3. 54i) .810 
150.00 3.490 .760 
180.00 3.450 .720 
240.00 3.400 .670 
300.00 3.360 .630 
360.00 3.340 .6iO 
420.00 3.280 .550 
480. GO 3.250 .520 

·540.00 3.210' .480 
600.00 3.180 .450 
720.00 3.150 .420 
840.00 3.110 .380 
96CoOO 3.090 .360 

1080.00 3.070 .340 
1200.00 3.050 .320 

:,*.******.**********.* •• **************.***************.*11".'.1*: 
METHOD OF BOUWER AND RICE 

COMPUTED RESULTS USING DIAMETER OF DRILLED HOLE: 

PERMEABILITY = 1.82E-06 FT/SEC = 5.54E-05 eM/SEC 

TRANSMISSIVITY = 1.82E-05 FT.*2/SEC 

COMPUTED RESULTS USING DIAMETER OF CASING AND SCREEN: 

PERMEABILITY = 2.43E-06 FT/SEC = 7.42E-05 CM/SEC 

TRANSMISSIVITY = 2.43E-05 FT*.2/SEC 

PAGE ...li OF' ...J.I. 
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~ No. 830 
EngineeriDg. Design c!c Geosciences Group, Inc. I 
"125 Pel1.LNf.ppl Parkway 
P.o. 80% 23010 KnonWe. TD. 37933-1010 (615)966-9788 

HYDRAULIC CONOUCUvtrr CALCULA nONS 

o 2 :3 4 7 e 9 II 

TIME IN MINUTES 
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CHAIN OF CUSTODY RECORD SAMPLE 

• MCI/CONSUlTING ENGINEERS, INC. 
FOR 

NUMBER: 

MARTIN MARIETTA ENERGY SYSTEMS oe30Soi ..u. NASHVILLE KNOXVILLE HUNTSVILL~ LOUISVILLE 
."'~., r'I c::: / 

, ,(615}966-9788 . OAK RIDGE NATIONAL LABORATORY 
~-

WELL NO.: LOCATION: TYPE: 

i OS,D So: I' , I 

SAMPt'L:>~ ~ I II q.O ( -<;'. 'l.-' DATE: TIME: 
, .~ 

(SIGNATUR£ J f;-It-tj, I)..~ 10 

RELINQUISHED BY: 
DATE: TIME: WITH: 

RECIEVED BY : 
DATE: TIME: WITH: 

I (§(GNATURE) (SIGNATURE) 

f\\~ \ 
r/)'/A, ~ t/U/f1 O(Ut.JL ,-'~ 1VU( II'Q.b f"V\.... c. \ If~VO 

u . 

. 
. 

REMARKS:, 

. 

, 
r 
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• Names, types, length, and labels of variables in the water 
quality well-drilling data set 
---------------------------------------------------------------NAME TYPE LENGTH LABEL 
---------------------------------------------------------------

ANALYSIS CHARACTER 10 ANALYSIS PERFORMED BY LAB 
CHARGEN CHARACTER 8 CHARGE NUMBER 
COMPDATE NUMERIC S DATE ANALYSIS COMPLETED 
COMI ACD CHARACTER 65 ACD COMMENT 1 
COMZ-ACD CHARACTER 80 ACD COMMENT Z 
COMl-ACD CHARACTER 80 ACD COMMENT 3 
CUSTNAME CHARACTER 20 ACD CUSTOMER NAME 
CUSTSAMP CHARACTER. 15 INVESTIGATOR SAMPLE 10 
ENTR ACD NUMERIC S DATE ACD DATA ENTERED BY OHM 
EXT - CHARACTER 12 EXTRACTION TECHNIQUE 
LAB CHARACTER 10 LABORATORY PERFORMING ANALYSES 
PREFIX CHARACTER 2 DATA QUALIFIER FOR "RESULT" 
PROC NUM CHARACTER 14 PROCEDURE NUMBER 
PROJ-NUM CHARACTER 4 PROJECT NUMBER 
RAD tRR NUMERIC S RAn ANALYSIS ERROR (2 S.D.) 
RECVDATE NUMERIC' S DATE RECEIVED 
RECVDATT NUMERIC 8 DATE/TIME SAMPLES RECEIVED 
REQNO CHARACTER 12 ACD REQUEST NUMBER 
RESULT NUMERIC 8 RESULT REPORTED FOR "ANALYSIS" 
SAMP CHARACTER 10 ACD LABORATORY SAMPLE 10 

e SAMPDATT NUMERIC 8 DATE AND TIME SAMPLED 
SAMPDESC CHARACTER 32 SAMPLE DESCRIPTION 
SAMPFREQ CHARACTER 12 SAMPLING FREQUENCY 
SAMPMATX CHARACTER 16 SAMPLE MATRIX 
SAMPSER CHARACTER 10 SAMPLE SERIES 
TASK CHARACTER 12 RAP INVESTIGATOR /TASK 
TRANDATE NUMERIC 8 DATE DATA AVAILABLE 
TYPE ANL CHARACTER 10 GENERAL TYPE OF ANALYSIS 
UNITS CHARACTER 10 MEASUREMENT UNITS FOR "RESULT" 
VERI_ACD CHARACTER· 3 ACD DATA VERIFIED 
-------------------------~-----------.---------------------------

e 



• Results of chemical and radiological analyses fyr selected rock, 
soil, and drilling water samples from WELL 0745 

--------------------------------_._----------------.----------------
ROCK SOIL ROCK, SOIL DRILLING WATER 

ANALYSIS SAMPLE SAMPLE UNITS WATER UNITS 
--------------------------------------------------------------------

% WATER 18.860
2 

25.390 %(WEIGHT) 3 . 
AG <0.490 <0.470 UG/G <0.050 MG/L 
AL 3.200 42.000 UG/G <0.200 MG/L 
AS <0.980 <0.940 UG/G <0.100 MG/L 
B <0.780 <0.750 UG/G <0.080 MG/L 
BA <0.200 <0.190 UG/G <0.020 MG/L 
BE <0.020 <0.019 UG/G <0.002 MG/L 
CA 51.000 30.000 UG/G 40.000 MG/L 
CD <0.049 <0.047 UG/G <0.005 MG/L 
CO <0.098 <0.094 UG/G <0.010 MG/L 
CO-60 <2.000 <2.000 BQlKG · CR <0.390 <0.380 UG/G <0.040 MG/L 
CS-137 <2.000 8.700 BQlKG · CU <0.200 <0.190 UG/G <0.020 MG/L 
FE 0.660 21.000 UG/G 0.120 MG/L 
GA <2.900 <2.800 UG/G <0.300 MG/L 
GROSS BETA 1500.000 1100-.000 BQlKG 
K-40 580.000 570.000 BQlKG · LI <2.000 <1.900 UG/G <0.200 MG/L 

e MG 6.900 7.600 UG/G 10.000 MG/L 
MN <0.049 0.140 UG/G 0.006 MG/L 
MO <0.390 <0.380 UG/G <0.040 MG/L 
NA 16.000 6.300 UG/G 6.900 MG/l 
NI <0.590 <0.570 UG/G <0.060 MG/l 
P <2.900 <2.800 UG/G <0.300 MG/L 
PB <2.000 <1.900 UG/G <0.200 MG/L 
SB <2.000 <1.900 UG/G <0.200 MG/l 
SE <2.000 <1.900 UG/G <0.200 MG/l 
SI 31.000 66.000 UG/G 1.900 MG/l 
SN <0.490 <0.470 UG/G <0.050 MG/l 
SR 0.780 0.130 . UG/G 0.100 MG/l 
TI <0.200 0.490 UG/G <0.020 MG/L 
TOC . . 1.400 MG/l 
V <0.098 <0.094 UG/G <0.010 MG/l 
ZN <0.200 <0.190 UG/G '0.041 MG/l 
ZR <0.200 <0.190 UG/G <0.020 MG/l 

---------------------~------------------------------------------------lResu1ts generally have two significant digits. 
2"<" Indicates concentration less than the detection limit; 
value reported was the detection limit. 

3Missing value indicates analysis not performed. 

'. 
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