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1.0 INTRODUCTION 

This Corrective Action Monitoring Plan (CAMP) has been prepared in general accordance with and 
designed to meet the requirements of 9 VAC 20-80-300.A.2 and 310.C.l.a. This MNA-based 
Groundwater Monitoring Plan (GMP) is being submitted f& inclusion with the facility's Permit as a 
CAMP. The CAMP was developed based on the guidance provided in the Virginia Department of 
Environmental Quality's (VDEQ) Submission Instructions No. 21 (v.04/14/04). Where appropriate. 
this CAMP report format follows the outlined provided in Table C of the Submission Instructions. 
Sampling of the compliance wells shall continue under the respective monitoring program during the 
Corrective Action process. 

2.0 MONITORING PLAN 

2,l Site Location Description 

CEC occupies approximately 145 acres of property, approximately 8 miles west of Virginia Beach and 
7 miles south of the city of Norfolk. A site location map is included as Figure 1. The existing coal ash 
landfill is located on a peninsula in the southern portion of the CEC property (Figure 2). The landfill is 
bordered by the Southern Branch of the Elizabeth River (SBER) to the East, Deep Creek to the South, 
and a non-contact cooling water channel to the West. 

2.2 Description of Aquifer 

The hydrologic framework of the shallow aquifer system is composed of the Colombia Aquifer which 
resided mostly in the Norfolk Formation and is semi-contained from below by the Yorktown Confining 
Unit. The Norfolk Formation is composed of sands and silts with an average hydrologic conductivity of 
287 to 323 feet1 year with velocities decreasing with depth (MACTEC, 2003). 

Above the Norfolk Formation resides various fill materials, which may contain ash from the ash 
sluicing activities that predate the current landfill. Average hydraulic conductivity in the fill material 
is 1.5 to 5 feetlyear (URS, 2003). Due to the mounding in this area, it is believed that there is an 
Anthropogenic Water Bearing Unit (AWBU) within this fill material (URS, 2003). The mounding in 
the area may also be responsible for the downward gradient observed between the shallow and 
deep wells across the site. Impacted groundwater is thought to flow radially outward and 
downward from the landfill area into the AWBU, then locally to the shallow Colombia Aquifer, 
draining into the cooling water channel, Deep Creek and the SBER. Potentiometric maps 
(December 2005) for both the deep wells and the shallow wells are included as Figures 3 and 4. 

2.3 Monitoring System (well type definitions) 

The existing monitoring well locations are depicted on Figure 2. As shown on Figure 2, significant 
geographic constraints exist with respect to siting compliance, performance and sentinel wells that are 
typically associated with MNA-based CAPS. The proposed MNA-based GMP incorporates both 
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groundwater monitoring wells and surface water samples. The existing well network includes a 
background well and a series of weils that are situated as close to the edge of the peninsula as 
possible. The wells around the landfill are considered to be "performance wells" as they will be used 
to track trends in arsenic concentrations in groundwater emanating from the landfill. Each proposed 
well location consists of a shallow and deep well couplet designed to provide data on both the 
horizontal and vertical groundwater impacts. 

Given the geographic constraints at the Dominion site, surface water samples will also be 
collected at various points around the peninsula. The surface water points wiil serve as "sentinel" 
points to confirm the reliability of the remedy at the receptor. Section 3.0 details the proposed 
groundwater and surface water sampling procedures. Sampling of near bottom surface water will 
provide a direct measure of arsenic flux from the landfill, thus a direct measurement of the MNA 
processes taking place. Based upon the site conceptual model, samples of surface water are well 
suited to monitoring the natural attenuation of arsenic at the CEC Landfill. A total of four (4) 
surface water sampling locations (SW-1, SW-2, SW-3 and SW-4) are proposed (see Figure 2). 

The CEC landfill is ringed by a series of shallow and deep nested weils which provide data on 
both horizontal and vertical extent of plume migration. MW-5 and MW-5D are located far enough 
away from the landfill to function as background wells. To measure the effectiveness of monitored 
natural attenuation, the following well network wiil be monitored on a quarterly basis for the first 
year: 

MW-5, MW-5D, PO- PO PO-8~, CECW-61, CECW-6D, CECW-10, CECW-15, CECW-8, CECW- 
8D, PO-10, PO-IOD, CECW-3, CECW-3D, CECW-2, CECW-2D, CECW-1, and CECW-ID 

Note - Sampling of the compliance wells (MW-4, MW-5, CECW-1, CECW-2. CECWJ, CECW-5, - 
P08, P09, PO10 and PO1 1) shall continue under the respective monitoring program during the 
Corrective Action process. 

As shown on Figure 2, these wells are intended to serve as "points of compliance" with regard to 
the uppermost aquifer underlying the facility. All wells, except PO-8D, CECW-8D, CECW-3, and 
CECW-15 which currently exhibit arsenic concentrations below the GPS of 10 uglL, should also 
be considered performance wells. Based on accepted arsenic transportation theoly, the facility 
wells will be able to measure the performance of the natural attenuation remedy both directly and 
indirectly. They will directly measure the arsenic concentrations to ensure that arsenic levels are 
not increasing, implying that no more arsenic is being added to the aquifer system. By measuring 
iron levels as well as groundwater chemistry, these performance wells will be integral in creating 
arsenic transport models, if needed, as an indirect measurement of the success of monitored 
natural attenuation. 
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2.4 Well installation Procedures 

No new well installations are planned. Boring Logslas-built diagrams for the wells to be sampled 
as part of the MNA-based GMP are included as Appendix A. 

3.0 SAMPLING PROGRAM 

3.1 Constituent(s) Listing (well specific) 

3.1.1 Groundwater 

All groundwater monitoring wells listed in Section 2.3 will be monitored for the constituents listed 
below. The MNA ~erformance list included in Submission Instructions No. 21 are not all 
applicable to docuinent the viability of the arsenic adsorption process. The following constituents 
will be monitored in order to monitor site geochemical conditions and concentrations over time: 

Total and dissolved arsenic by EPA method 200.8 modified (ICP-DRC-MS); 

o LOD - 0.004 mglL; LOQ - 0.010 mglL . Arsenic Speciation (As+3 and AstS) samples using anion resin column followed by 
analysis by EPA method 200.8 modified (ICP-DRC-MS) 

o LOD - 0.004 mglL; LOQ - 0.010 mglL 

Total and dissolved iron by EPA method 200.8 modified (ICP-DRC-MS); 

o LOD - 0.007 mg1L; LOQ - 0.010 mglL 

General water quality parameters (dissolved oxygen, oxidation-reduction potential, 
pH, temperature, turbidity and specific conductance) 

The proposed analytical methods meet or exceed the limits of detection (LOD) and quantitation 
(LOQ) listed in SW-846 as updated. 

3.1.2 Surface Water 

The surface water samples (4 total) will be analyzed for following constituents: 

Total and dissolved arsenic by EPA method 200.8 modified (ICP-DRC-MS); 

Arsenic Speciation (As+= and As") samples using anion resin column followed by analysis 
by EPA method 200.8 modified (ICP-DRC-MS) . Total and dissolved Iron by EPA method 200.8 modified (ICP-DRC-MS); 

. Total (unfiltered) suspended solids by EPA Method 160.2; and 

General water quality parameters (dissolved oxygen, oxidation-reduction potential, pH, 
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temperature, turbidity and specific conductance) will be measured in a flow cell using a 
YSI.Sonde 6820. 

The proposed analytical methods meet or exceed the limits of detection (LOD) and quantitation 
(LOQ) listed in SW-846 as updated. 

3.2 Sample Collection Frequency 

Samples (groundwater and surface water) will be collected on a quarterly basis for the first year. 
The first year of monitoring data will be evaluated and compared to the latest statistical evaluation 
of the monitoring data collected under the requirements of the Virginia Solid Waste Management 
Regulations (VSWMR). Given the magnitude of the historical data collected undkr the VSWMR 
monitoring program, it is anticipated that the sampling frequency can be reduced to semi-annual 
following one year of quarterly sampling. Recommendations for future monitoring will be 
presented in the initial Corrective Action Site Evaluation (CASE) report, which will be prepared 
within 60 days following the conduct of the 4Ih quarterly sampling event. 

3.3 Sample Preservation / Handling 

3.3.1 Groundwater 

Sampling at each well begins by gauging and recording the water level and total depth of each 
well. Prior to gauging, the interface probe will be decontaminated with an Alconox solution and 
rinsing using distilled water. A Grundfos pump (or equivalent) with dedicated tubing will then be 
used to purge the well. Prior to placing the pump into the well, the pump will be decontaminated 
by pumping an Alconox solution followed by a distilled water rinse through the pump. 

The pump will be paced at the midpoint of the screened interval. Grundfos pump flow will 
adjusted to minimize drawdown (0.2 fl or less) and adjusted to a rate appropriate for low-flow 
sampling (100 to 200 mllmin). All purge water will be directed to ground adjacent to each well. 
Using a YSI Sonde 6820 (or equivalent) and flow cell, field parameters (dissolved oxygen, 
turbidity, oxidation-reduction potential, pH, specific conductance, and temperature) will be logged 
every three minutes until all parameters stabilize. Stabilization is achieved when all parameters 
have met the following criteria for three successive readings: 

pH agreementwithin 0.1+1- S.U.s: 

conductivity agreement within 3%+/-; and 

oxidation-reduction potential and dissolved oxygen within lo%+/- 

Using a Lamotte turbidity meter (or equivalaent), turbidity will be measured periodically during the 
purging process. Turbidity is considered to be the primary bias factor regarding metals analyses, 
so wells were purged until the turbidity is under ten (10) NTU's. 

Upon parameter stabilization, the flow-through cell will be removed and ground water samples will 

42067



Corrective Action Moniton'ng Plan Page 5 
Dominion Generation, Chesapeake Energy Center, Vepco Street, Chesapeake VA Februa~y 2008 

be directed into laboratory supplied containers under proper chain of custody and placed into a 
cooler conteining ice. Samples will be shipped to the appropriate laboratory at a temperature 
between two and negative two degrees Celsius. 

3.3.2 Surface Water 

Sampling will be accomplished using weighted tubing and a peristaltic pump. Tubing will be of a 
type approved for the analytical parameter list. New tubing will be used for each sampling event 
at each sampling site. Tubing weights will be non-reactive and decontaminated between uses. At 
each sampling site a sampling elevation in the water column (measured from the sediment-water 
interface) will have been predetermined using the rational previously described. The sample will 
be representative of a larger area of groundwater oufflow if a relatively large sample aliquot (4 L) 
is collected. This large sample is then agitated and subsampled for unfiltered (total) water quality, 
followed by subsampling and filtering (0.45 micron) for dissolved water quality parameters. 

3.4 Chain of Custody Procedure 

A chain of custody form will be completed by sampling personal and placed in each cooler to be 
shipped. A copy will be kept by field personnel. After receiving the shipment, the laboratory project 
manager signs the Chain of Custody that arrived in the coolers, and returns the copy to personnel 
along with the sampling results. An example Chain of Custody is included as Appendix B. 

3.5 Field Book Records 

Detailed field notes of the sampling efforts will be kept during sampling events. Following the 
sampling event, field notes will be copied and filed with the laboratory analytical results. 

3.6 Laboratory Procedures 

The laboratory will ensure that the samples were received at the appropriate temperature and 
under a signed chain of custody form. All groundwater and surface water samples will be 
analyzed for totalldissolved metals by EPA method 200.8 modified (ICP-DRC-MS). Surface water 
will also be analyzed for total (unfiltered) suspended solids by EPA Method 160.2. 

3.7 QNQC Program 

To ensure the integrity of the data, the following quality control samples will be collected during 
each sampling event: 

an equipment blank will be taken by sampling de-ionized water that has been poured over 
sampling equipment; and 

one field duplicate for groundwater and surface water 

Equipment used shall be calibrated routinely as recommended by the manufacturer. 
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3.8 Statistical Trend Evaluations 

Using data from the pre-corrective action sampling performed under the facility's compliance 
monitoring program and the data obtained as part of the corrective action program, the Permittee 
will perform a statistical evaluation to document the overall reduction of the mass flux from the 
source material to groundwater around the landfill. The proposed groundwater and surface water 
constituents are designed to demonstrate the viability and long-term reliability of the adsorption 
process. 

3.9 Interpretation of GW Elevation Data 

Dominion will-determine the elevation of the groundwater surface for both the shallow and deeper 
potions of the upper aquifer each time the groundwater is sampled to the nearest 0.01 foot. 
Potentiometric surface maps will be prepared for the shallow and deeper portion of the aquifer for 
each sampling event. The rate and direction of groundwater flow will also be determined. The 
groundwater flow maps will be submitted as part of the Corrective Action Site Evaluation reports 
submitted periodically. 

3.10 Record Keeping 

The Permitee shall retain all field sampling, monitoring, testing and analytical data obtained 
throughout the corrective action monitoring period. 

4.0 REPORTING SCHEDULE 

4.1 GPS Exceedance Notifications 

GPS exceedances have been documented for arsenic at various locations at the site. However, a 
recent statistical evaluation (Gibbons, 2001) indicates that the arsenic concentrations appear to be 
decreasing with time. The proposed corrective action (MNA) will use surface water samples in the 
adjacent estuaries to document the long term effectiveness of the adsorption process. In the event 
that any of the downgradient surface water samples exceed the GPS for arsenic, the Permittee will 
notify the VDEQ of this finding within 14 days. 

Within 90 days, the Permittee will submit the following: 

an evaluation of the concentrations measured in the groundwater and surface water at 
each monitoring point; . any proposed changes to the monitoring program necessary to meet the requirements of 
the corrective action program; and . any proposed changes to the monitoring frequency or sampling procedures 

Should the need arise for implementation of a replacement remedy, the Permittee will submit a 
report to the Director justifying the plan at least 14 days prior to implementation. 
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4.2 CASE Reports 

Dominion Gill prepare and submit Corrective Action Site Evaluation (CASE) reports on a periodic 
basis to address the evaluation and criteria topics outlined in 9 VAC 20-80-310.B. The CASE 
reports shall be signed by a qualified groundwater professional. As currently envisioned, the initial 
CASE report will be submitted within 60 days following the'4" quarterly sampling event of the first 
year of monitoring. Given the volume of historical groundwater data for the CEC landfill, there are 
enough data to perform a CASE study after the first year of corrective action monitoring. 
However, the CASE report submission timeframe will be set in the Permit (typically on a 3-year 
timeframe). 

As currently envisioned, each CASE report shall include the following information, at a minimum: 

Summary of most recent groundwater and surface water quality data, including a 
discussion of arsenic concentrations along flow paths and a demonstration that the 
adsorption process is capable of reducing the arsenic concentrations to below the GPS 
before discharging to the adjacent estuary; 

Summary of most recent groundwater elevation data; 

Plume maps and potentiometric surface maps; and 

Summary of investigation-derived waste and disposition of those residuals 

5.0 WELL O&M PROGRAM 

Monitoring wells will be inspected during each sampling event. If it is found that a well is no longer 
capable of providing representative samples, it will be redeveloped or abandoned and replaced 
before the next sampling event. 
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PROJECT INFORMATION 
l' XT: Dominion Chesapeake 

S h r  LOCATION: Chesapeake, Virginia 

JOB NAME: 1200686 

LOGGED BY: Eli Holland 

PROJECT MANAGER: Eli Holland 

DATES DRILLED: 11/2/05 

BOREHOLE NO.: CECW-2D 

WEATHER: 

Tan Fine Moist Sand 

L l t s  Tm Fine Wvll Soncd Moia Sand Wlth 
Cobbler and Parrible Smdslane Lens st 13 
fcet 

Brown Finc hbist Sand Grading Down to a 
Dwk Grey Chy and Sand at 18 fcet 

Brawn Fine Wet Sand With Soft Grey Clay 

Tan Medium to Fine Wet Sand Grading 
Dawn to a Dark Brown Fine Wet Clayey 
Sand 

Tan Fine Wet Sand and Clay. Shells and 
Organic Material Encountered at 37-39' bgr 

Lite Tan Fine Wet Sand to Brown Clay 
Grading Down to a Grey green Clay at 43' 
bgs 

Borehale Number: CECW-2D 

DRILLING INFORMATION 
DRILLING CO.: Boart Longyear 

DRILLER: Mati White, and Travis Wisenbeck 

RIG W E :  Track Mounted Mini Sonic 

METHOD OF DRILLING: Roto -Sonic 

HAMMER NA 

TOTAL DEPTH: 43 

= Observed Water Level NA = Not Applicable 

Page 1 of 1 

WELL I NOTES I 
. . . . . . . . . . . 
hrnplclcd with 3 ' s t i ckq  
nth prorrctivs steel eumg 4"' 

concrete well pad. 

land cleared to rl' 
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Soil Boring Log Borehole Number: CECW-3D 

PROJECT INFORMATION DRILLING WORMATION 
F TI? Dominion Chesapeake 

S h n  LOCATION: Chesapeake, Virbnia 

JOB NAME: 1200686 

LOGGED BY: Eli Holland 

PROJECT MANAGER: Eli Holland 

DATES DRILLED: 11/3/05 

BOREHOLE NO.: CECWJD 

Grey Black Fine Silty Sand 

DRILLING CO.: Boart Longyear 

DRILLER: Matt Whit% and Travis Wireobeek 

RIG TYPE: Track Mounted Mini Sonic 

METHOD OF DRILLING: Roto - Sonic 

HAMMER NA 

TOTAL DEPTH: 43 

Grey Black Fine to Medium Wet Silty Sand 
Grading Down to a Tan Medium Sand 

DEPTH 

Tan Brown Medium Moist Sand 

WEATHER: 

- 

Grey Black Fine Wet Sand and Silt or Ash 

= Observed Water Level' NA = Not Applicable 

SOILROCK 
SYMBOLS 

BLOW 
COUNT 

- ... - .. ... - ... - - ... - .. ... - ... - - ... - .. ... - ... - - ... - ... 
- ... - .. ... - ... - ... - .: Grey Black Fine Wet Silt or Ash With ... - ... - , . . - 7 Some Sand ... - ... - - ... - .. ... - ... - - ... - .. ... - ... - 

, - ... - .. . . . . . .  ............ Tan Brawn Medium SandFining Downward . . . . . .  . . . . . .  . . . . . .  ...... . . . . . .  ...... . . . . . .  . . . . . .  . . . . . .  ..... ...... ' GreyFine Wet Sand ...... . . . . . .  ...... . . . . . .  . . . . . .  . . . . . .  . . . . . .  ...... . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  ...... ...... . . . . . .  . . . . . .  . . . . . .  . . . . . .  
... - ... - - ... - .. - - Grey With Same Orange Medium to Course ... ... - ... - .. . , , - . . , - Sand Fining Downward - ... - .. 

S O E  DESCRIPTION 

hnpleted with 3' stick-up 
with protective steel casing an 

PID 
(ppm) 

concrete well pad. 

land cleared to 4' 

WELL 
CONSTRUCTION NOTES 
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Borehole Number: CECW-8D 

PROJECT INFORMATION DRILLING INFORMATION 
F 'CT: Dominion Chesapeake 

S h o  LOCATION: Chesapeake, Virdnia 

JOB NAME: 1200686 

LOGGED BY: Eli Holland 

PROJECT MANAGER: Eli Holland ' 

DATES DRILLED: 11/4/05 

BOREHOLE NO.: CECW-8D 

WEATHER: 

land cleared to 4' 

DRILLING CO.: Borrt Longyear 

DRILLER: Matt White, andTravis Wisenbeek 

RIG TYPE: TraekMounted MiniSonif 

METHOD OF DRILLING: Roto - Sonic 

HAMMER NA 

TOTAL DEPTH: 27 

= Obsenred Water Level NA = Not Applicable 

DEPTH 

. . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  ... . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  ...... . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  '.'.'.'.'.'. . . . . . .  . . . . . .  . . . . . .  . . . . . .  ...... . . . . . .  . . . . . .  . . *  . .#  ... . . .  . . *  . . ,  . . . . . .  . . . . . .  . . . . . .  ...... . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  ...... 
..a . .<  . . . . . .  ...... ...... . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  ...... . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  ...... . . . . . .  ...... . . . . . .  ...... . . . . . .  ...... . . . . . .  ...... . . . . . .  ...... . . . . . .  . . . . . .  . . . . . .  . . . . . .  .............. .............. - . - . - . - .............. .............. 

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

:omplepd with 3' stick-up 
vith protective steel casing am 
:onCrete well pad. 

Page 1 of 1 

LiteTanFine Wet Sand 

LiteTanMediumWetSand 

LiteTanMedium WetSand 

Lite Tan Wet SandGrading Down to Lite 
Tan Fine Silty Wet Sand 

TanMedium Wet Sand Grading D a m  to 
Tan OrangeFine Silty Sand 

T d  Orangish Brawn Fine Silty Sand Into a 
Dark Grey Clay With Some Sand at 28' bgs 

SOIL/ROCK 
SYMBOLS 

BLOW 
COUNT 

SOIL DESCRIPTION NOTES 
PID 

(ppm) 
WELL 

CONSTRUCTION 
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Soil Boring Log 

PROJECT INFORMATION 
P CT: Dominion Chesapeake 

S I ~ G  LOCATION. Chesapeake, Virginia 

JOB NAME: 1200686 

LOGGED BY: Eli HoUand 

PROJECT MANAGER: Eli HaUand 

DATES DRILLED: 11/4/05 

BOREHOLE NO.: MW-5D 

WEATHER: 

Borehole Number: MW-5D 

DRILLING INFORMATION 
DRILLING CO.: Boart Longyesr 

DRILLER: Matt White, and Travis Wisenbeek 

RIG TYPE: Track Mounted Mini Sonic 

METHOD OF DRILLING: Roto - Sonic 

HAMMER NA 

TOTAL DEPTH: 30 

Observed Water Level' NA =Not Applicable 

Paee 1 of 1 
I - 

:amplegd with 3' stick-up 
vith protective steel caring and 

DEPTH 

, 

conckte well pad 

iand cleared to 4' 

SOILIROCK 
SyMBOLS 

. . . . . .  . . . . . .  ....... . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  ...... . . . . . .  ...... . . . . . .  . . . . . .  . . . . . .  ...... . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  ...... . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  ...... . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  
.:::::, . . . . . .  . . . . . .  

Brown Moist Silty Sand 

Lite Tan Fine Grained WetSand 

Lite Tan Fine Grained Wet Sand 

LiteTanandOrangeFine WetSandGrading 
Down to a Fine to Medium Sand 

Lite Tan Fine to Medium Wet Sand 

. . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  ....... . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  

SOIL DESCRIPTION 

Lite Tan Fine to Medium Wet Sand Grading 
Down to a Brownish Orange Fine Wet Sand 

BLOW 
COUNT 

PID 
(ppm) 

WELL 
CONSTRUCTION NOTES 
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Soil Boring Log 
Borehole Number: PO-8D 

PROJECT INFORMATION DRILLING INFORMATION 

Black Loose Sand and Fill Gravel 

P CT: Dominion Chesapeake 

snr. LOCATION: Chesapeake, Virginia 

JOB NAME: 1200686 

LOGGED BY: Eli Holland 

PROJECT MANAGER: Eli HaUand 

DATES DRILLED: 11/5/05 

BOREHOLE NO.: PO-8D 

WEATHER: 

DEPTH 

Lite Tan Loose Sand into Dark Grey/ Black 
Fine Silty Sand and Gravel at 8' bgs 

DRILLING CO.: Boart Longyear 

DRILLER: Matt White, and Travis Wisenbeek 

RIG TYPE: Track Mounted Mini Sonic 

METHOD OF DRILLING: Rote - Sonic 

HAMMER NA 

TOTAL DEPTH: 44 

= Observed Water Level, NA =Not Applicable 

Page 1 of 1 

Black Fine Loose Wet Sand 

SOIWROCK 
SYMBOLS 

Dark Grey Medium Stiffwet Clay Grading 
Down to a Black Course Sand and Gravel at 
18' bgs 

Dark Grey Medium StiffClay Grading ... 
... Down to a BlackFine Sand a t 2 7  bgs 

SOIL DESCRIPTION 

... 

Grey With Orange Mottling SoR Wet Clay 
. Grading Down to =Tan Fie to Medium Wet 

Sand 

Lite TanIOrangish Brown Fine Wet Silty 
Sand 

BLOW 

COUNT 

Lite Tan / Orangish Brown Fine Wet Silty 
Sand 

Dark Grey Silty Wet Sand and Dark Grey 
Medium Stiff Wet Clay 

PID 
@pm) 

:omplet~d with 3' stiek-up 
dth protective steel casing am 
:oncrete well pad. 

land cleared to 4' 

WELL 
CONSTRUCTION NOTES 

42081



Borehole Number: PO-1OD 

Slilo LOCATION: Chesapeake, Virginia I DRILLER: Man White, and Travis Wisenbeek 

PROJECT INFORMATION DRILLING INFORMATION 

JOB NAME: 1200686 

LOGGED BY: Eli Holland 

PROJECT MANAGER: Eti HaUsnd 

DATES DRILLED: 11/5/05 

P CT: Dominion Chesapeake 

RIG TYPE: Track Mounted Mini Sonic 

METHOD OF DRILLING: Roto - Sonic 

DRILLING CO.: Boart Longyear 

I HAMMER NA 

BOREHOLE NO.: PO-IOD 

WEATHER: 

Lite Grey Fine Sand and Clay 

TOTAL DEPTH: 25 

= Observed WaterLevet NA = Not Applicable 

Pare 1 of 1 

DEPTH 

:omple!ed with 3' stick-up 
vithprateetive steel easing am 
:oncrete well pad. 

land cleared to l 

- 

-5 

-10 

-15 

-20 

- 

-25 - 

S O r n O C K  
SyMBOLS 

BLOW 
COUNT 

SOIL DESCRIPTION 

... - ... - ... - .. . . . .  - ... - ... - .. . . .  - .. .  - ,,, ..... .  . . . . . .  . . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  ...... . . . . . . .  ...... . . . . . .  . . . . . .  . . . . . . .  ...... . . . . . .  * '.'.'.'.'.', . . . . . . .  . . . . . .  . . . . . .  . . . * . ,  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . .  . . . . . .  . . . . . .  ...... . . . . . . .  . . . . . .  . . . . . .  

. . . . . .  . . . . . .  -............ . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . . .  . . . . . .  . . . * . ,  . . . . . .  .............. .............. . . - . . .............. ............... -, -, -, - .............. .............. ............... .............. - . - . - . - .............. .............. - . - . - . - . .............. .............. - . - . - . - .............. ............... - . - . - . - . .............. .............. 

PID 
(ppm) 

BrownFine Wetsand 

Brown Fine Wet SandGrading Down to 
MediurnSand 

Bmwn Caune Wet Sand Grading Down to 
FineSand 

Lite Greylorange Fine Wet Silty Sand 
Grading Down to Grey Green Clay at 25' 
bgs 

WELL 
CONSTRUCTION NOTES 

42082



APPENDIX B 
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