
Southern Nuclear Operating Company 
Vogtle Early Site Permit Application 
Part 2 – Site Safety Analysis Report 

 

 2.4.13-1 Revision 2 
  April 2007 

2.4.13 Accidental Releases of Liquid Effluents in Ground and Surface Waters 

2.4.13.1 Groundwater 

This section provides a conservative analysis of a postulated, accidental liquid release of 
effluents to the groundwater at the VEGP site.  The accident scenario is described.  The 
conceptual model used to evaluate radionuclide transport is presented, along with potential 
pathways of contamination to water users.  The radionuclide transport analysis is described, 
and the results are summarized.  The radionuclide concentrations to which a water user might 
be exposed are compared against the regulatory limits. 

Results are considered acceptable if the concentrations are less than the maximum permissible 
concentrations (MPCs) included in 10 CFR Part 20, Appendix B, Table 2, Column 2. Because 
the identity and concentration of each radionuclide in the mixture are known, the ratio present in 
the mixture and the concentration otherwise established in 10 CFR Part 20, Appendix B, for the 
specific radionuclide not in a mixture must also be determined. The sum of such ratios for all of 
the radionuclides in the mixture may not exceed “1” (i.e., “unity”). These criteria apply to the 
nearest potable water supply in an unrestricted area. 

2.4.13.1.1 Accident Scenario 

The accident scenario has been selected based on information developed by Westinghouse to 
assist AP1000 COL applicants in evaluating the accidental liquid release of effluents 
(Westinghouse 2006).  The accident scenario assumes an instantaneous release from one of 
the two effluent holdup tanks located in the lowest level of the AP1000 auxiliary building. 

There are two effluent holdup tanks, each with a capacity of 28,000 gal., for each AP1000 unit.  
These tanks have both the highest potential radionuclide concentrations and the largest volume.  
Therefore, they have been selected by Westinghouse as the limiting tanks for evaluating an 
accidental release of liquid effluents that could lead to the most adverse contamination of 
groundwater or surface water, via the groundwater pathway.  

Westinghouse estimated the radionuclide concentrations of the effluent holdup tanks to be 101 
percent of the reactor coolant.  Westinghouse determined the radionuclide concentrations in 
reactor coolant itself to be as follows: 

� For tritium (H-3), a coolant concentration of 1.0 μCi/g should be used. 

� Corrosion products (Cr-51, Mn-54, Mn-56, Fe-55, Fe-59, Co-58 and Co-60) should be taken 
directly from the AP1000 DCD, Table 11.1-2, Design Basis Reactor Coolant Activity. 

� Other radionuclides should be based on the AP1000 DCD, Table 11.1-2 multiplied by 
0.12/0.25 to adjust the failed fuel rate from the design basis to a conservatively bounding 
value for this analysis. 
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Based on these recommendations, the expected radionuclide concentrations in the effluent 
holdup tanks have been calculated, and the results are summarized in Table 2.4.13-1. 

2.4.13.1.2 Conceptual Model 

Figure 2.4.13-1 illustrates the conceptual model used to evaluate an accidental liquid release of 
effluent to groundwater, or to surface water via the groundwater pathway.  The key elements 
and assumptions embodied in the conceptual model are described and discussed below. 

As indicated in Section 2.4.13.1.1, the effluent holdup tanks are assumed to be the source of 
the release, with each tank having a volume of 28,000 gal. and the radionuclide concentrations 
as summarized in Table 2.4.13-1.  These tanks are located at the lowest level of the auxiliary 
building, which has a floor elevation of approximately 186.5 ft msl and is approximately 25 to 35 
ft above the water table, based on water table contour plots presented on Figures 2.4.12-7 
through 2.4.12-11.  One of these tanks is postulated to rupture, and 80 percent of the liquid 
volume (22,400 gal.) is assumed to be released in accordance with Section 15.7.3 of 
NUREG-0800. Flow from a tank rupture would initially flood the tank room and begin to flow to 
the auxiliary building radiologically controlled area sump via floor drains as described in Section 
3.4.1.2.2.2 of the AP1000 DCD. It is assumed that sump pumps are inoperable. According to 
the AP1000 DCD, this would result in the 22,400 gal. release flooding the balance of level 1 of 
the auxiliary building via the interconnecting floor drains. Once level 1 is flooded, it is assumed 
that a pathway is created that would allow the entire 22,400 gal. to enter the groundwater 
(unconfined aquifer) instantaneously.   This assumption is very conservative because it requires 
failure of the floor drain system, plus it ignores the barriers presented by the 6-ft-thick basemat 
and the sealed, 3-ft-thick exterior walls of the AP1000 auxiliary building.  Furthermore, there is a 
minimum of 20 ft of unsaturated zone beneath the basemat. Radionuclide concentrations would 
be attenuated during unsaturated zone transport as a consequence of adsorption, dispersion, 
and radioactive decay, which is not considered in this conservative analysis. 

With the postulated instantaneous release of the contents of an effluent holdup tank to 
groundwater, radionuclides would enter the unconfined aquifer and migrate with the 
groundwater in the direction of decreasing hydraulic head.  Hydraulic head contour maps for the 
unconfined aquifer presented in Figures 2.4.12-7 through 2.4.12-9 indicate that the groundwater 
pathway from a point of release in either of the AP1000 auxiliary buildings would be northward 
to Mallard Pond, a groundwater discharge area, as discussed in Section 2.4.12.1.3.  Because 
the underlying Blue Bluff Marl has a very low vertical permeability, as is described in Section 
2.4.12, groundwater flow in the unconfined aquifer is predominantly horizontal.  The flow path is 
assumed to be a straight line between either auxiliary building and the south side of Mallard 
Pond, a distance of approximately 2,450 ft based on Figure 1-4.  During saturated zone 
transport, radionuclide concentrations of the liquid released to the water table would be reduced 
by the processes of adsorption, hydrodynamic dispersion, and radioactive decay.  There are no 
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existing water-supply wells between the postulated release points and Mallard Pond that 
withdraw water from the unconfined aquifer.  Based on the data in Table 2.4.12-10, all water-
supply wells for the existing VEGP plant withdraw their water from the deeper, confined Tertiary 
and Cretaceous aquifers. 

Mallard Pond serves as a groundwater discharge area for the unconfined aquifer.  The 
radionuclides associated with a liquid release would enter the surface water system via Mallard 
Pond.  Radionuclide concentrations would be diluted in the pond and in the stream running from 
the pond to the Savannah River.  Groundwater flow into Mallard Pond is continuous, and the 
pond level is controlled by a spillway.  Measurements of stream flow discharge from Mallard 
Pond and at points downstream indicate that flow increases progressively in magnitude before 
discharging to the Savannah River (Bechtel 1985).  Upon discharge to the Savannah River, the 
stream flow would mix with the Savannah River flow, resulting in significantly further dilution 
prior to withdrawal by the nearest surface water user.  As noted in Section 2.4.1, the nearest 
downstream industrial surface water users include the Fort James Operating Company and the 
Georgia Power Company. Both companies operate river intakes that withdraw water from the 
Savannah River near River Mile 45, which is about 106 miles downstream of the VEGP site. 
The City of Savannah Municipal and Industrial Plant, and the Beaufort-Jasper County Water 
and Sewer Authority are the nearest downstream municipal water users.  The City of Savannah 
obtains water from Abercorn Creek where it enters the Savannah River near River Mile 29, 
which is about 122 miles downstream from the VEGP site.  Beaufort-Jasper County withdraws 
water from the Savannah River via an 18-mile canal. 

2.4.13.1.3 Radionuclide Transport Analysis 

A radionuclide transport analysis has been conducted to estimate the radionuclide 
concentrations that might expose existing and future water users based on an instantaneous 
release of the radioactive liquid of an AP1000 effluent holdup tank.  Analysis of liquid effluent 
release commenced with the simplest of models, using demonstratively conservative 
assumptions and coefficients.  Radionuclide concentrations resulting from the preliminary 
analysis were then compared against the MPCs identified in 10 CFR Part 20, Appendix B, Table 
2, Column 2, to determine acceptability.  Further analysis, using progressively more realistic and 
less conservative assumptions and modeling techniques, was conducted when the preliminary 
results were not acceptable. 

Radionuclide transport along a groundwater pathline is governed by the advection-dispersion-
reaction equation (Javandel et al. 1984), which is given as 
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where:  C = radionuclide concentration; R = retardation factor; D = coefficient of longitudinal 
hydrodynamic dispersion; v = average linear velocity; and � = radioactive decay constant.  The 
retardation factor is defined from the relationship 
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where:  �b = bulk density; Kd = distribution coefficient; and ne = effective porosity.  The average 
linear velocity is determined using Darcy’s law, which is  
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where:  K = hydraulic conductivity; and dh/dx = hydraulic gradient.  The radioactive decay 
constant can be written as 
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where t1/2 = radionuclide half-life.  Conservatively neglecting hydrodynamic dispersion, Equation 
2.4.13-1 can be integrated to yield 

 )exp(0 tCC ���  (2.4.13-5) 

where: C = radionuclide concentration; C0 = initial radionuclide concentration; t = LR/v = 
radionuclide travel time; and L = groundwater pathline length. 

To estimate the radionuclide concentrations in groundwater discharging to Mallard Pond, 
Equation 2.4.13-5 was applied along the groundwater pathline that would originate at either of 
the liquid effluent release points beneath the AP1000 auxiliary buildings and terminate at 
Mallard Pond.  The analysis was performed sequentially as described below. 

2.4.13.1.3.1 Transport Considering Radioactive Decay Only 

An initial screening analysis was performed considering radioactive decay only.  This analysis 
assumed that all radionuclides migrate at the same rate as groundwater and considered no 
adsorption and retardation, which would otherwise result in a longer travel time and more 
radioactive decay.  The concentrations of the radionuclides appearing in Table 2.4.13-1 were 
decayed for a period equal to the groundwater travel time from the point of release to Mallard 
Pond, using Equation 2.4.13-5 with R = 1.  Radionuclides having concentrations less than 1 
percent of their respective MPCs were eliminated from consideration because their 
concentrations would be well below their regulatory limits.  Any radionuclides having a 
concentration greater than or equal to 1 percent of their MPC were retained for further 
evaluation. 
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Evaluating transport considering radioactive decay only requires an estimate of the groundwater 
travel time.  The groundwater travel time has been estimated by considering the locations of the 
effluent holdup tanks, the hydrogeologic properties of the backfill, and conservative estimates of 
the hydraulic gradient and hydraulic conductivity of the water table aquifer. The total saturated 
zone travel time is the sum of three components: (1) travel time in the backfill, (2) travel time in 
the water table aquifer in the area between the backfill and the point at which the hydraulic 
gradient steepens near OW-1005, and (3) travel time between OW-1005 and Mallard Pond. The 
travel time in each is a function of the travel distance, hydraulic conductivity, effective porosity, 
and hydraulic gradient. The basis for estimating the travel time in each of these three segments 
is described below. 

1. The travel distance in the backfill was determined to be about 460 ft, which represents 
the shortest distance between the portion of level 1 of the auxiliary building potentially 
flooded by a tank rupture and the northern extent of the power block excavation. This 
distance considers the 71 ft between column lines 7.3 and 11 of the auxiliary building 
(AP1000 Doc. No. APP-1010-P2-001), the 310 ft length of the turbine building (AP1000 
Doc. No. APP-0030-X4-001), and the 80 ft between the turbine building and the northern 
extent of the power block excavation. A hydraulic conductivity of 1,220 ft/yr (3.3 ft/day) 
was conservatively assigned to the backfill, which is the maximum in situ value reported 
for the VEGP site and was obtained from Table 2.4.12-15 of the UFSAR (SNC 2003). 
The effective porosity of the backfill was taken to be 0.34 as established in Section 
2.4.13.1.1 of the UFSAR (SNC 2003). Because the backfill for Units 3 and 4 will be 
obtained from the borrow areas used for Units 1 and 2 and compacted to the same 
criteria, the hydraulic conductivity and porosity values observed for Units 1 and 2 should 
be representative of Units 3 and 4. The hydraulic gradient in the backfill was 
conservatively estimated to be 0.014 ft/ft using the maximum water level observed at 
OW-1009 (El. 163.03 ft msl), the minimum water level observed at OW-1005 (El. 
132.53 ft msl), and the distance between the two observation wells (2,209 ft). Based on 
the aforementioned, conservatively-established parameters, the groundwater travel time 
in the backfill was calculated to be 9.16 years. 

2. The travel distance between the northern extent of the power block excavation and 
OW-1005 was determined to be 990 ft, based on the location of OW-1005. Geotechnical 
borings included in Appendix 2.5A along with water table contour maps included in 
Section 2.4.12 indicate that groundwater flow from the power block area to the north and 
toward Mallard Pond will occur in the Utley limestone, because the data suggests that 
the limestone is continuous along this pathway. Test results given in Table 2.4.12-3 
indicate that the in situ hydraulic conductivity of the Utley limestone ranges from 0.12 to 
2.7 ft/day (boring logs for wells OW-1003, OW-1005, OW-1006, OW-1007, OW-1009, 
OW-1010, OW-1013, and OW-1015 indicate completion in the Utley limestone).  UFSAR 
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(SNC 2003) hydraulic testing results, adjacent to VEGP Units 1 and 2, indicate the 
possibility of localized, highly permeable zones in the Utley limestone.  To address the 
possibility that similar zones are present north of Units 3 and 4, the maximum value 
reported in the UFSAR, 125,400 ft/year (343 ft/day), is used in this analysis. The 
effective porosity of the water table aquifer has been estimated to be 0.32 based on site-
specific measurements, as noted in Section 2.4.12.1.4. Effective porosities of limestone 
formations are typically lower. A lower value of 0.10 has been adopted from the literature 
(Heath 1998) to provide a conservative estimate of the average linear velocity. The 
hydraulic gradient over this segment is assumed to be the same as that in the backfill 
(0.014 ft/ft). Using the parameters described above, a groundwater travel time of 
0.06 year is estimated for this segment. 

3. The travel distance between OW-1005 and Mallard Pond is about 1,000 ft, based on site 
topographic surveys. As with the prior segment, groundwater flow occurs in the Utley 
limestone, and the same values for hydraulic conductivity (125,400 ft/yr) and effective 
porosity (0.10) are adopted. The hydraulic gradient is estimated to be 0.023 ft/ft using 
the maximum water level observed at OW-1005 (133.20 ft msl), the water surface 
elevation in Mallard Pond (110 ft msl), and the distance between the two (1,000 ft). A 
groundwater travel time of 0.03 year is estimated for this segment based the above 
parameters. 

Summing the above travel times, the total travel time for this analysis is 9.25 years. Using 
Equation 2.4.13-5, the initial concentrations given in Table 2.4.13-1 were decayed for a period 
of 9.25 years. Table 2.4.13-2 summarizes the results considering only radioactive decay and 
identifies those radionuclides that would exceed their MPC by more than 1 percent. These 
include H-3, Mn-54, Fe-55, Co-60, Sr-90, I-129, Cs-134, and Cs-137. 

2.4.13.1.3.2 Transport Considering Radioactive Decay and Adsorption 

Radionuclides retained from the screening analysis (H-3, Mn-54, Fe-55, Co-60, Sr-90, I-129, 
Cs-134, and Cs-137) were further evaluated considering adsorption and retardation in addition 
to radioactive decay.  Distribution coefficients values for Co-60, Sr-90, Cs-134, and Cs-137 
were determined based on laboratory analyses of soil samples obtained from the VEGP site 
(Kaplan and Millings 2006; MACTEC 2006) and are shown in Table 2.4.13-3. Sixteen soil 
samples were taken from shallow test pits located in potential borrow source areas for backfill 
that will be required for the new AP1000 units. Laboratory testing of these backfill samples 
yielded distribution coefficients that range from 1.4 to 15.3 mL/g for Co, 6.0 to 51.7 mL/g for Sr, 
and 3.5 to 56.2 mL/g for Cs. Three additional soil samples were obtained from a vibratory boring 
located near B-1003. The samples acquired from the vibratory boring represent the Utley 
limestone based on the boring log for B-1003. Testing of the Utley limestone samples resulted 
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in distribution coefficients that range from 3.9 to 21.3 mL/g for Co, 14.4 to 17.4 mL/g for Sr, and 
22.7 to 33.2 mL/g for Cs. 

Distribution coefficients for Co, Sr, and Cs in the backfill were conservatively assigned the 
minimum value determined from the 16 samples (1.4 mL/g for Co, 6.0 mL/g for Sr, and 3.5 mL/g 
for Cs). Distribution coefficients for Co, Sr, and Cs in the Utley limestone were conservatively 
assigned the minimum value observed for the three vibratory boring samples (3.9 mL/g for Co, 
14.4 mL/g for Sr, and 22.7 mL/g for Cs). Distribution coefficients for H-3 and I-129, which have 
no or little tendency for adsorption, were taken to be zero for both the backfill and Utley 
limestone. Distribution coefficients for Mn-54 and Fe-55 were conservatively assumed to be 
zero in both the backfill and Utley limestone. 

Retardation factors were calculated using Equation 2.4.13-2 with the distribution coefficients as 
stated above, effective porosities of 0.34 for the backfill and 0.10 for the Utley limestone, and a 
bulk density of 1.60 g/cm3. Total radionuclide travel times were calculated by summing the 
radionuclide travel times in the backfill and the Utley limestone. Radionuclide concentrations 
were then determined at the point of discharge to Mallard Pond using Equation 2.4.13-5 and the 
appropriate initial concentration, decay rate, and total travel time. Results are summarized in 
Table 2.4.13-4 and indicate that H-3, Mn-54, Fe-55, Sr-90, I-129, and Cs-137 would exceed 
their respective MPC by more than 1 percent. 

2.4.13.1.3.3 Transport Considering Radioactive Decay, Adsorption, and Dilution 

The H-3, Mn-54, Fe-55, Sr-90, I-129, and Cs-137 discharging to surface water (Mallard Pond) 
would mix with other, uncontaminated, groundwater discharging to surface water. A dilution 
factor was estimated to account for the mixing and dilution of contaminated groundwater with 
uncontaminated groundwater. The dilution factor is the ratio of the rate at which the postulated 
release would discharge to surface water (Mallard Pond) as contaminated groundwater to the 
total rate of groundwater discharge to surface water, which would include both uncontaminated 
and contaminated groundwater. The magnitude of the dilution factor was estimated as 
described below. 

The rate at which a release from an effluent holdup tank discharges to surface water (Mallard 
Pond) is determined by the transport characteristics of the water table aquifer. A release from 
an effluent holdup tank would undergo unsaturated zone transport beneath the auxiliary 
building, followed by saturated zone transport first through the backfill and then through the 
Utley limestone, and would finally discharge to Mallard Pond. The discharge rate itself is a 
function of the Darcy velocity and the assumed volume and dimensions of the resulting 
contaminant slug. The Darcy velocity was calculated to be 0.047 ft/day, using a hydraulic 
conductivity of 3.3 ft/day and a hydraulic gradient of 0.014 ft/ft. These values represent the 
hydrogeologic characteristics of the backfill as described previously. The volume of the liquid 
release has been assumed to be 22,400 gal. (2,995 ft3), which represents 80 percent of the 
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28,000 gal. capacity of one effluent holdup tank (NUREG-0800, Section 15.7.3 recommends 
that 80 percent of the liquid volume be considered in this analysis). Considering the effective 
porosity of the backfill (0.34), the release would occupy about 8,810 ft3 of the saturated backfill. 
The shape of the resulting contaminant slug is assumed to be square in plan view and extend 
vertically throughout the entire saturated thickness of the backfill. Using 20 ft as a representative 
saturated thickness (water table to top of Blue Bluff Marl), the slug would have an area of about 
440 ft2 in plan view and a width of about 21 ft. The cross-sectional area of the contaminant slug 
normal to the groundwater flow direction would therefore be 20 ft by 21 ft or about 420 ft2. The 
discharge rate of the contaminant slug is then the product of the Darcy velocity and the cross-
sectional area, 20 ft3/day or 0.10 gpm. The rate of total groundwater discharge to surface water 
has been estimated as 1,125 gpm at a point just downstream of the confluence of the stream 
discharging from Mallard Pond and its west branch. This value is the result of stream flow 
measurements that were taken in the months of June and July to support the licensing of VEGP 
Units 1 and 2 (Bechtel 1985). Because the stream discharging from Mallard Pond and its west 
branch are both perennial streams, the stream flow measurements would represent the 
groundwater discharge. The resulting dilution factor is calculated as the ratio of 0.10 gpm to 
1,125 gpm, or 9.1E-05. 

This dilution factor is applied to the H-3, Mn-54, Fe-55, Sr-90, I-129, and Cs-137 concentrations 
reported in Table 2.4.13-4 to account for dilution in addition to radioactive decay and adsorption. 
Table 2.4.13-5 summarizes the resulting concentrations, which would represent the 
concentrations in the surface water at a point just downstream of the confluence of the stream 
discharging from Mallard Pond and its west branch. It is seen that the concentrations of each of 
these radionuclides are below their respective MPCs. 

2.4.13.1.4 Compliance with 10 CFR Part 20 

The radionuclide transport analysis presented in Section 2.4.13.1.3 demonstrates that each of 
the radionuclides that could be accidentally released to groundwater would be individually below 
its MPC.  However, 10 CFR Part 20, Appendix B, Table 2, imposes additional requirements 
when the identity and concentration of each radionuclide in a mixture are known.  In this case, 
the ratio present in the mixture and the concentration otherwise established in 10 CFR Part 20 
Appendix B for the specific radionuclide not in a mixture must be determined.  The sum of such 
ratios for all of the radionuclides in the mixture may not exceed “1” (i.e., “unity”) as indicated by 
Note 4 in Appendix B, 10 CFR Part 20. 

This sum of fractions approach was applied to the radionuclide concentrations conservatively 
estimated in Section 2.4.13.1.3.  Results are summarized in Table 2.4.13-6.  The ratios for the 
mixture sum to 0.32, which demonstrates that an accidental liquid release of effluents in 
groundwater would not exceed 10 CFR Part 20 limits in the Mallard Pond stream before 
reaching the VEGP site property (EAB). 
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Compliance with 10 CFR Part 20 is further assured considering that the point at which 
compliance has been demonstrated is within the restricted area and not a potable water source. 
The stream discharging from Mallard Pond is a gaining stream that discharges to, and mixes 
with, the Savannah River. The entire reach of this stream, about 1.0 mi. in length, is within the 
restricted area and not a potable water supply. The nearest potable water supply in an 
unrestricted area to which the 10 CFR Part 20 requirements would apply is the Savannah River. 
Mixing of the tributary stream flow with the Savannah River flow would dilute radionuclide 
concentrations further. The magnitude of this additional dilution can be estimated from the ratio 
of the tributary stream flow rate (1,125 gpm) to the Savannah River flow rate. Using the 
100-year drought flow, given as 3,298 ft3/sec (1,480,000 gpm) in Section 2.4.11, to 
conservatively represent the Savannah River flow rate, a dilution factor of 7.6E-04 is calculated. 
Accounting for this additional dilution would further reduce radionuclide concentrations by a 
factor of about 1,000. Consequently, the ratios for the mixture would sum to a value much less 
than unity and well below the compliance limit. 

2.4.13.2 Surface Water 

No outdoor tanks contain radioactivity in the Westinghouse AP1000 design (Westinghouse 
2006).  In particular, the AP1000 design does not require boron changes for load follow and 
does not recycle boric acid or reactor coolant water, so the boric acid tank is not radioactive.  
Because no outdoor tanks contain radioactivity, no accident scenario could result in the release 
of liquid effluent directly to the surface water. 
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Table 2.4.13-1  Radionuclide Concentrations in the AP1000 Effluent Holdup Tanks 

 
 

Radionuclide 

Design Basis Reactor 
Coolant Activity1 

(	Ci/g) 

Reactor Coolant 
Concentrations2 

(	Ci/cm3) 

Effluent Holdup Tank 
Concentrations3 

(	Ci/cm3) 

H-3 - 1.00E+00 1.01E+00 
Cr-51 1.30E-03 1.30E-03 1.31E-03 
Mn-54 6.70E-04 6.70E-04 6.77E-04 
Mn-56 1.70E-01 1.70E-01 1.72E-01 
Fe-55 5.00E-04 5.00E-04 5.05E-04 
Fe-59 1.30E-04 1.30E-04 1.31E-04 
Co-58 1.90E-03 1.90E-03 1.92E-03 
Co-60 2.20E-04 2.20E-04 2.22E-04 
Br-83 3.20E-02 1.54E-02 1.55E-02 
Br-84 1.70E-02 8.16E-03 8.24E-03 
Br-85 2.00E-03 9.60E-04 9.70E-04 
Rb-88 1.50E+00 7.20E-01 7.27E-01 
Rb-89 6.90E-02 3.31E-02 3.35E-02 
Sr-89 1.10E-03 5.28E-04 5.33E-04 
Sr-90 4.90E-05 2.35E-05 2.38E-05 
Sr-91 1.70E-03 8.16E-04 8.24E-04 
Sr-92 4.10E-04 1.97E-04 1.99E-04 
Y-90 1.30E-05 6.24E-06 6.30E-06 

Y-91m 9.20E-04 4.42E-04 4.46E-04 
Y-91 1.40E-04 6.72E-05 6.79E-05 
Y-92 3.40E-04 1.63E-04 1.65E-04 
Y-93 1.10E-04 5.28E-05 5.33E-05 

Nb-95 1.60E-04 7.68E-05 7.76E-05 
Zr-95 1.60E-04 7.68E-05 7.76E-05 
Mo-99 2.10E-01 1.01E-01 1.02E-01 

Tc-99m 2.00E-01 9.60E-02 9.70E-02 
Ru-103 1.40E-04 6.72E-05 6.79E-05 

Rh-103m 1.40E-04 6.72E-05 6.79E-05 
Rh-106 4.50E-05 2.16E-05 2.18E-05 

Ag-110m 4.00E-04 1.92E-04 1.94E-04 
Te-127m 7.60E-04 3.65E-04 3.68E-04 
Te-129m 2.60E-03 1.25E-03 1.26E-03 
Te-129 3.80E-03 1.82E-03 1.84E-03 

Te-131m 6.70E-03 3.22E-03 3.25E-03 
Te-131 4.30E-03 2.06E-03 2.08E-03 
Te-132 7.90E-02 3.79E-02 3.83E-02 
Te-134 1.10E-02 5.28E-03 5.33E-03 
I-129 1.50E-08 7.20E-09 7.27E-09 
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Radionuclide 

Design Basis Reactor 
Coolant Activity1 

(	Ci/g) 

Reactor Coolant 
Concentrations2 

(	Ci/cm3) 

Effluent Holdup Tank 
Concentrations3 

(	Ci/cm3) 

I-130 1.10E-02 5.28E-03 5.33E-03 
I-131 7.10E-01 3.41E-01 3.44E-01 
I-132 9.40E-01 4.51E-01 4.56E-01 
I-133 1.30E+00 6.24E-01 6.30E-01 
I-134 2.20E-01 1.06E-01 1.07E-01 
I-135 7.80E-01 3.74E-01 3.78E-01 

Cs-134 6.90E-01 3.31E-01 3.35E-01 
Cs-136 1.00E+00 4.80E-01 4.85E-01 
Cs-137 5.00E-01 2.40E-01 2.42E-01 
Cs-138 3.70E-01 1.78E-01 1.79E-01 

Ba-137m 4.70E-01 2.26E-01 2.28E-01 
Ba-140 1.00E-03 4.80E-04 4.85E-04 
La-140 3.10E-04 1.49E-04 1.50E-04 
Ce-141 1.60E-04 7.68E-05 7.76E-05 
Ce-143 1.40E-04 6.72E-05 6.79E-05 
Pr-143 1.50E-04 7.20E-05 7.27E-05 
Ce-144 1.20E-04 5.76E-05 5.82E-05 
Pr-144 1.20E-04 5.76E-05 5.82E-05 

1  Values from AP1000 DCD Table 11.1-2. 
2  For tritium (H-3) a coolant concentration of 1.0 μCi/g is used; corrosion products (Cr-51, Mn-
54, Mn-56, Fe-55, Fe-59, Co-58 and Co-60) are taken directly from the AP1000 DCD, Table 
11.1-2; and other radionuclides are based on the AP1000 DCD, Table 11.1-2 multiplied by 
0.12/0.25. The density of all liquids is assumed to be 1 g/cm3. 
3  Values are 101% of the reactor coolant concentrations. 
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Table 2.4.13-2  Results of Transport Analysis Considering Radioactive Decay 
Only 

Radionuclide 

Effluent 
Holdup Tank 

Concentration1 
(	Ci/cm3) 

Half-life2

(days) 

Decay 
Rate3 

(days-1) 
MPC4 

(	Ci/cm3)

Groundwater 
Concentration5 

(	Ci/cm3) 

Groundwater 
Concentration/

MPC 
H-3 1.01E+00 4.51E+03 1.54E-04 1.00E-03 6.01E-01 6.01E+02 

Cr-51 1.31E-03 2.77E+01 2.50E-02 5.00E-04 2.57E-40 5.14E-37 
Mn-54 6.77E-04 3.13E+02 2.21E-03 3.00E-05 3.82E-07 1.27E-02 
Mn-56 1.72E-01 1.07E-01 6.48E+00 7.00E-05 0.00E+00 0.00E+00 
Fe-55 5.05E-04 9.86E+02 7.03E-04 1.00E-04 4.70E-05 4.70E-01 
Fe-59 1.31E-04 4.45E+01 1.56E-02 1.00E-05 1.85E-27 1.85E-22 
Co-58 1.92E-03 7.08E+01 9.79E-03 2.00E-05 8.35E-18 4.18E-13 
Co-60 2.22E-04 1.93E+03 3.59E-04 3.00E-06 6.60E-05 2.20E+01 
Br-83 1.55E-02 9.96E-02 6.96E+00 9.00E-04 0.00E+00 0.00E+00 
Br-84 8.24E-03 2.21E-02 3.14E+01 4.00E-04 0.00E+00 0.00E+00 
Br-85 9.70E-04 2.01E-03 3.44E+02 1.00E+00 0.00E+00 0.00E+00 
Rb-88 7.27E-01 1.24E-02 5.59E+01 4.00E-04 0.00E+00 0.00E+00 
Rb-89 3.35E-02 1.06E-02 6.54E+01 9.00E-04 0.00E+00 0.00E+00 
Sr-89 5.33E-04 5.05E+01 1.37E-02 8.00E-06 3.91E-24 4.89E-19 
Sr-90 2.38E-05 1.06E+04 6.54E-05 5.00E-07 1.91E-05 3.82E+01 
Sr-91 8.24E-04 3.96E-01 1.75E+00 2.00E-05 0.00E+00 0.00E+00 
Sr-92 1.99E-04 1.13E-01 6.16E+00 4.00E-05 0.00E+00 0.00E+00 
Y-90 6.30E-06 2.67E+00 2.60E-01 7.00E-06 0.00E+00 0.00E+00 

Y-91m 4.46E-04 3.45E-02 2.01E+01 2.00E-03 0.00E+00 0.00E+00 
Y-91 6.79E-05 5.85E+01 1.18E-02 8.00E-06 2.82E-22 3.53E-17 
Y-92 1.65E-04 1.48E-01 4.68E+00 4.00E-05 0.00E+00 0.00E+00 
Y-93 5.33E-05 4.21E-01 1.65E+00 2.00E-05 0.00E+00 0.00E+00 

Nb-95 7.76E-05 3.52E+01 1.97E-02 3.00E-05 1.01E-33 3.36E-29 
Zr-95 7.76E-05 6.40E+01 1.08E-02 2.00E-05 1.01E-20 5.03E-16 
Mo-99 1.02E-01 2.75E+00 2.52E-01 2.00E-05 0.00E+00 0.00E+00 

Tc-99m 9.70E-02 2.51E-01 2.76E+00 1.00E-03 0.00E+00 0.00E+00 
Ru-103 6.79E-05 3.93E+01 1.76E-02 3.00E-05 9.11E-31 3.04E-26 

Rh-103m 6.79E-05 3.90E-02 1.78E+01 6.00E-03 0.00E+00 0.00E+00 
Rh-106 2.18E-05 4.63E-04 1.50E+03 NA6 0.00E+00   

Ag-110m 1.94E-04 2.50E+02 2.77E-03 6.00E-06 1.66E-08 2.77E-03 
Te-127m 3.68E-04 1.09E+02 6.36E-03 9.00E-06 1.73E-13 1.92E-08 
Te-129m 1.26E-03 3.36E+01 2.06E-02 7.00E-06 6.90E-34 9.85E-29 
Te-129 1.84E-03 4.83E-02 1.44E+01 4.00E-04 0.00E+00 0.00E+00 

Te-131m 3.25E-03 1.25E+00 5.55E-01 8.00E-06 0.00E+00 0.00E+00 
Te-131 2.08E-03 1.74E-02 3.98E+01 8.00E-05 0.00E+00 0.00E+00 
Te-132 3.83E-02 3.26E+00 2.13E-01 9.00E-06 0.00E+00 0.00E+00 
Te-134 5.33E-03 2.90E-02 2.39E+01 3.00E-04 0.00E+00 0.00E+00 
I-129 7.27E-09 5.73E+09 1.21E-10 2.00E-07 7.27E-09 3.63E-02 
I-130 5.33E-03 5.15E-01 1.35E+00 2.00E-05 0.00E+00 0.00E+00 
I-131 3.44E-01 8.04E+00 8.62E-02 1.00E-06 1.17E-127 1.17E-121 
I-132 4.56E-01 9.58E-02 7.24E+00 1.00E-04 0.00E+00 0.00E+00 
I-133 6.30E-01 8.67E-01 7.99E-01 7.00E-06 0.00E+00 0.00E+00 
I-134 1.07E-01 3.65E-02 1.90E+01 4.00E-04 0.00E+00 0.00E+00 
I-135 3.78E-01 2.75E-01 2.52E+00 3.00E-05 0.00E+00 0.00E+00 
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Radionuclide 

Effluent 
Holdup Tank 

Concentration1 
(	Ci/cm3) 

Half-life2

(days) 

Decay 
Rate3 

(days-1) 
MPC4 

(	Ci/cm3)

Groundwater 
Concentration5 

(	Ci/cm3) 

Groundwater 
Concentration/

MPC 
Cs-134 3.35E-01 7.53E+02 9.21E-04 9.00E-07 1.50E-02 1.66E+04 
Cs-136 4.85E-01 1.31E+01 5.29E-02 6.00E-06 1.17E-78 1.95E-73 
Cs-137 2.42E-01 1.10E+04 6.30E-05 1.00E-06 1.96E-01 1.96E+05 
Cs-138 1.79E-01 2.24E-02 3.09E+01 4.00E-04 0.00E+00 0.00E+00 

Ba-137m 2.28E-01 1.81E-03 3.84E+02 NA6 0.00E+00   
Ba-140 4.85E-04 1.27E+01 5.46E-02 8.00E-06 4.20E-84 5.25E-79 
La-140 1.50E-04 1.68E+00 4.13E-01 9.00E-06 0.00E+00 0.00E+00 
Ce-141 7.76E-05 3.25E+01 2.13E-02 3.00E-05 4.02E-36 1.34E-31 
Ce-143 6.79E-05 1.38E+00 5.02E-01 2.00E-05 0.00E+00 0.00E+00 
Pr-143 7.27E-05 1.36E+01 5.10E-02 2.00E-05 1.25E-79 6.26E-75 
Ce-144 5.82E-05 2.84E+02 2.44E-03 3.00E-06 1.53E-08 5.10E-03 
Pr-144 5.82E-05 1.20E-02 5.78E+01 6.00E-04 0.00E+00 0.00E+00 

1  Values from Table 2.4.13-1. 
2  Values from NUREG/CR-5512, Table E.1 (Kennedy and Strenge 1992), and U. S. 
Department of Health Radiological Health Handbook (USDOH 1970) for Sr-92, Rh-106, and Ba-
137m. 
3  Values calculated from Equation 2.4.13-4. 
4  Maximum Permissible Concentrations (MPCs) from 10 CFR Part 20, Appendix B, Table 2, 
Column 2 
5  Values calculated from Equation 2.4.13-5 for a travel time of 9.25 years. 
6  Maximum Permissible Concentration (MPC) is not available. 
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Table 2.4.13-3  Results of kd Analysis 

Kd Value (mL/g) 
Soil Sample 

Co Sr Cs 
Samples From Potential Borrow Sources Areas 

A-10(a) 8.1 13.2 56.2 
C-7 3.9 9.0 14.8 
D-10 1.7 7.8 9.9 
E-7 10.1 25.7 19.9 

E-12 15.3 51.7 10.7 
G-9 7.9 9.8 > 25.5 
J-11 13.5 9.2 > 47.4 
K-10 15.2 10.0 19.3 
L-7 1.7 11.4 18.8 
M-5 7.3 9.3 16.8 
N-3 5.8 10.7 7.8 
P-8 6.5 7.0 5.3 
Q-7 3.2 9.3 14.6 
H-6 1.4 6.0 3.5 
S-9 3.0 8.6 19.3 
R-8 2.1 10.5 13.5 
Samples From Barnwell Formation (Utley Limestone) 

B-1003V-55-65 10.9 17.4 > 30.1 
B-1003V-65-75 3.9 15.0 22.7 
B-1003V-75-82 21.3 14.4 33.2 

Source:  Kaplan and Millings 2006 
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Table 2.4.13-4  Results of Transport Analysis Considering Radioactive Decay and Adsorption 

Backfill Utley Limestone 
 

  
Radionuclide 

Distribution 
Coefficient 

(cm3/g) 
Retardation 

Factor1 

Travel 
Time2 

(years) 

Distribution
Coefficient 

(cm3/g) 
Retardation 

Factor1 

Travel 
Time2 

(years) 

Total 
Travel 
Time3 

(years) 

 
Groundwater 

Concentration4

(	Ci/cm3) 

Groundwater 
Concentration

/ MPC 
H-3 0.0 1.0 9.16 0.0 1.0 0.09 9.25 6.01E-01 6.01E+02 

Mn-54 0.0 1.0 9.16 0.0 1.0 0.09 9.25 3.82E-07 1.27E-02 
Fe-55 0.0 1.0 9.16 0.0 1.0 0.09 9.25 4.70E-05 4.70E-01 
Co-60 1.4 7.6 69.48 3.9 63.4 5.75 75.24 1.15E-08 3.83E-03 
Sr-90 6.0 29.2 267.70 14.4 231.4 21.00 288.71 2.41E-08 4.82E-02 
I-129 0.0 1.0 9.16 0.0 1.0 0.09 9.25 7.27E-09 3.63E-02 

Cs-134 3.5 17.5 159.98 22.7 364.2 33.06 193.03 2.18E-29 2.42E-23 
Cs-137 3.5 17.5 159.98 22.7 364.2 33.06 193.03 2.85E-03 2.85E+03 

 

1  Values calculated from Equation 2.4.13-2 using a bulk density of 1.60 g/cm3 and effective porosities of 0.34 and 0.10 for the backfill 
and Utley limestone, respectively. 
2  Travel time calculated as the product of the retardation factor and groundwater travel time (9.16 years for backfill and 0.09 years 
for Utley limestone). 
3  Total travel time calculated as the sum of backfill and Utley limestone travel times. 
4  Groundwater concentration calculated from Equation 2.4.13-5 using total travel time. 
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Table 2.4.13-5 Results of Transport Analysis Considering Radioactive Decay, 
Adsorption, and Dilution 

Radionuclide 

Groundwater 
Concentration1 

(	Ci/cm3) 

Surface Water 
Concentration2 

(	Ci/cm3) 

Surface Water 
Concentration / 

MPC 
H-3 6.01E-01 5.45E-05 5.45E-02 

Mn-54 3.82E-07 3.46E-11 1.15E-06 
Fe-55 4.70E-05 4.26E-09 4.26E-05 
Sr-90 2.41E-08 2.18E-12 4.37E-06 
I-129 7.27E-09 6.59E-13 3.29E-06 

Cs-137 2.85E-03 2.58E-07 2.58E-01 
 
1  Values from Table 2.4.13-4. 
2  Surface water concentrations calculated as the product of the groundwater concentration and 
the dilution factor (9.1E-05). 
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Table 2.4.13-6  Compliance with 10 CFR Part 20 

Concentration / MPC 

Radionuclide Decay1 
Decay and 

Adsorption2 
Decay, Adsorption, 

and Dilution3 Minimum 
H-3 6.01E+02 6.01E+02 5.45E-02 5.45E-02 

Cr-51 5.14E-37   5.14E-37 
Mn-54 1.27E-02 1.27E-02 1.15E-06 1.15E-06 
Mn-56 0.00E+00   0.00E+00 
Fe-55 4.70E-01 4.70E-01 4.26E-05 4.26E-05 
Fe-59 1.85E-22   1.85E-22 
Co-58 4.18E-13   4.18E-13 
Co-60 2.20E+01 3.83E-03  3.83E-03 
Br-83 0.00E+00   0.00E+00 
Br-84 0.00E+00   0.00E+00 
Br-85 0.00E+00   0.00E+00 
Rb-88 0.00E+00   0.00E+00 
Rb-89 0.00E+00   0.00E+00 
Sr-89 4.89E-19   4.89E-19 
Sr-90 3.82E+01 4.82E-02 4.37E-06 4.37E-06 
Sr-91 0.00E+00   0.00E+00 
Sr-92 0.00E+00   0.00E+00 
Y-90 0.00E+00   0.00E+00 

Y-91m 0.00E+00   0.00E+00 
Y-91 3.53E-17   3.53E-17 
Y-92 0.00E+00   0.00E+00 
Y-93 0.00E+00   0.00E+00 

Nb-95 3.36E-29   3.36E-29 
Zr-95 5.03E-16   5.03E-16 
Mo-99 0.00E+00   0.00E+00 

Tc-99m 0.00E+00   0.00E+00 
Ru-103 3.04E-26   3.04E-26 

Rh-103m 0.00E+00   0.00E+00 
Rh-1064 0.00E+00   0.00E+00 
Ag-110m 2.77E-03   2.77E-03 
Te-127m 1.92E-08   1.92E-08 
Te-129m 9.85E-29   9.85E-29 
Te-129 0.00E+00   0.00E+00 

Te-131m 0.00E+00   0.00E+00 
Te-131 0.00E+00   0.00E+00 
Te-132 0.00E+00   0.00E+00 
Te-134 0.00E+00   0.00E+00 
I-129 3.63E-02 3.63E-02 3.29E-06 3.29E-06 
I-130 0.00E+00   0.00E+00 
I-131 1.17E-121   1.17E-121 
I-132 0.00E+00   0.00E+00 
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Concentration / MPC 

Radionuclide Decay1 
Decay and 

Adsorption2 
Decay, Adsorption, 

and Dilution3 Minimum 
I-133 0.00E+00   0.00E+00 
I-134 0.00E+00   0.00E+00 
I-135 0.00E+00   0.00E+00 

Cs-134 1.66E+04 2.42E-23  2.42E-23 
Cs-136 1.95E-73   1.95E-73 
Cs-137 1.96E+05 2.85E+03 2.58E-01 2.58E-01 
Cs-138 0.00E+00   0.00E+00 

Ba-137m4 0.00E+00   0.00E+00 
Ba-140 5.25E-79   5.25E-79 
La-140 0.00E+00   0.00E+00 
Ce-141 1.34E-31   1.34E-31 
Ce-143 0.00E+00   0.00E+00 
Pr-143 6.26E-75   6.26E-75 
Ce-144 5.10E-03   5.10E-03 
Pr-144 0.00E+00   0.00E+00 

   Sum of Ratios = 0.32 
1  Table 2.4.13-2. 
2  Table 2.4.13-4. 
3  Table 2.4.13-5. 
4   No MPCs are published for Rh-106 and Ba-137m. However, the half-lives for these 
radionuclides are short (less than 1 day) and they decay to near zero values. Their ratios have 
been taken as zero. 
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Figure 2.4.13-1  Conceptual Model for Evaluating Radionuclide Transport in 
Groundwater 

Lisbon Formation (Blue Bluff Marl)
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Appendix 2.4A—Observation Well Installation and Development Report 

 (Excludes contents of report Appendix J)  
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1.0 INTRODUCTION 

This report presents the information specified in the Bechtel Corporation (Bechtel) 
document titled Technical Specification for Groundwater Well Installation for Southern 
ALWR ESP Project, Burke County, Georgia (Bechtel Specification Number 25144-002- 
3PS-CY00-00002-000). This work occurred from May 24 through June 17,2005. 
Southern Company Generation provided field supervision, technical consultation, and 
drilling subcontractors under the technical direction of Bechtel and SNC ESP Project. 

Daily and weekly logs were developed during the project. These are respectively 
included in Appendices A and B. 

2.0 SURVEYING SERVICES 

The final well survey was provided by Georgia Power Land Engineering Group, Atlanta, 
Georgia, following the completion of the well installation program. A new survey was 
also performed for the existing wells to be used in the project. Qualified land surveyors 
performed the survey and met all survey requirements of the State of Georgia. 

The horizontal survey was based on the plant grid system and converted to the State of 
Georgia coordinate system of northing and easting. The survey originated at a 
benchmark established for Plant Vogtle. Ground surface elevations were based on the 
1927 National Geodetic Vertical Datum (NGVD). The horizontal survey meets the third- 
order accuracy (1:5000) and the elevation survey is accurate to at least the nearest one- 
tenth of a foot. This survey data is included in Appendix C. 

The locations of the boreholes were determined by SCS and Bechtel using a hand held 
GPS unit. The proposed well layout coordinates are from existing distribution system 
layout drawings provided by Georgia Power. 

3.0 UNDERGROUND UTILITY DETECTION 

A survey to locate underground utilities was completed before the drilling work began at 
the site. The survey was completed by Mr. John Lattner, Vogtle Engineering, on May 23, 
2005. All locations were clear of obstructions with the exception of OW-1009, which 
was offset to avoid fire protection water and electrical lines. 

4.0 DRILLING AND SAMPLING 

The drilling program began on May 24,2005. Drilling was performed by: Kilman 
Brothers, Stone Mountain, Georgia; Greene's Water Wells, Inc., Gray, Georgia; S&ME, 
Inc., Blountville, Tennessee; and Prosonic Corporation, New Ellenton, S.C. A list of the 
equipment used on site during the investigation is included in Appendix D. 

Copyright 2002, Southern Company Services, Inc. All rights reserved 
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Drilling initially used both 3-114" ID and 4-114" ID hollow-stem augers (HSA) using 
Central Mine Equipment (CME) drill rigs. After discovering the 3-114" HSAs were too 
small to adequately set a well, all shallow aquifer wells were drilled, sampled, and set 
using 4-114" ID HSAs. In addition to conventional drilling procedures, rotosonic drilling 
was provided by Prosonic. This drilling technique uses high-frequency resonant energy. 
This resonant energy is transferred down the drill string at various sonic frequencies to 
provide a continuous relatively undisturbed core sample. SCG recommended this method 
due to the depths necessary for deep well installation, difficult drilling conditions for the 
conventional equipment as well as its increased speed of drilling. 

Soil samples were collected through the hollow stem augers at 5 foot intervals using 
standard 2' split-spoon samplers, driven 18" by a standard 140 pound hammer or 
approved automatic hammer. Samples were logged on the site and representative 
portions were placed in 8-ounce glass sample jars labeled with the sample number, boring 
number, date, depth, and standard penetration test (SPT) data, including n the number of 
blows over a one-foot sample interval. Bag sampling of representative portions of the 
continuous 4" rotosonic core samples proceeded at the same 5-foot intervals as the spoon 
samples. The rotosonic, grab-sample intervals are correlative to the SPT sample 
intervals. The rotosonic samples were double-bagged and labeled with the same 
information as the SPT samples, except for n. 

The complete soil boring logs are included in Appendix E. Due to the initial use of 
incorrect auger size (3-114" ID HSA) for some of the initial wells, some holes were 
cement-bentonite grout abandoned and new holes were drilled, generally adjacent to the 
original borehole. The abandoned holes are labeled as 'A' (for example, OW-1002A). 
The borehole abandonment forms and well construction details are included in Appendix 
F. 

A brief description of the drilling and sampling for each location follows. 

OW-1001A 
Boring OW-1001A was started and completed on May 25,2005. The borehole was 
drilled to a depth of 100' with 3-114" ID HSAs by Greene's. It was determined that the 
auger size was incorrect for the installation of the pre-pack well screen. No boring log 
was created for this hole since OW-1002A, located adjacent to the hole, was logged from 
the surface to 108.5 feet below ground surface. The hole was abandoned and grouted by 
S&ME on June 5,2005. 

OW-1001 
Shallow well OW-1001 is installed approximately 10 feet from boring OW-1001A. 
Drilling on this hole continued from May 24 to May 29, 2005. No log was created for the 
upper portion of this hole since the adjacent boring OW-1002 was logged from the 
surface down. This boring was completed by Greene's to a depth of 140 feet and logged 
by an SCS geologist from split-spoon samples. Shallow well OW-1001 is installed in 
this boring. 
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OW-1002A 
Boring OW-1002A was drilled on May 24 and 25, 2005. The borehole was drilled to a 
depth of 108.5' with 3-114" ID HSAs by Greene's. The hole was logged by an SCS 
geologist from split-spoon samples. It was determined that the auger size was incorrect 
for the installation of the pre-pack well screen. The hole was abandoned and grouted by 
S&ME on June 5,2005. 

OW-1002 
Boring OW-1002 was started on June 2 and completed on June 6,2005 by Prosonic. The 
borehole was drilled to a depth of 237 feet. The hole was logged by an SCS geologist 
from continuous 4" samples. Deep well OW-1002 is installed in this boring. 

OW-1001 and OW-1002 are a well pair. 

OW-1003A 
Boring OW-1003A was started and completed on May 24, 2005. The borehole was 
drilled to a depth of 88.5 feet with 3-114" ID HSAs by S&ME, Inc. The hole was logged 
by an SCS geologist from split-spoon samples. It was determined that the auger size was 
incorrect for the installation of the pre-pack well screen. The hole was abandoned and 
grouted by S&ME on June 5,2005. 

OW-1003 
Boring OW-1003 was started and completed on May 25,2005. This boring was drilled 
approximately ten feet south of OW-1003A with 4-114'' ID HSAs by S&ME. No log was 
prepared for this hole due to the proximity of OW-1003A. The hole was drilled down to 
90.5' with no sampling and shallow observation well OW-1003 was installed. 

OW-1004 
Boring OW-1004 was started on June 3 and completed on June 11,2005. The boring was 
drilled to a depth of 187 feet by Prosonic and logged by an SCS geologist from 
continuous 4" ID samples. Sampling in this boring began at 87' since OW-1003, the 
adjacent shallow well, was sampled to 88.5' feet. Prosonic had to shut down from June 
4 to June 8 for training. Deep observation well OW-1004 was installed. 

OW-1003 and OW-1084 are a well pair. 

OW-1005A 
Boring OW-1005A was started and completed on May 31,2005. The auger boring was 
drilled to depth of 75 feet with 3-114" ID HSAs by Kilman. It was determined that the 
auger size was incorrect for the installation of the pre-pack well screen. This well was 
abandoned and grouted by S&ME on June 5,2005. The hole was logged by an SCS 
geologist from samples collected in jars at the time of boring. 

Copyright 2002, Southern Company Services, Inc. All rights reserved 
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OW-1005 
Boring OW-1005 was started on June 2 and completed on June 7,2005. Due to the 
incorrect size of the augers used at OW-1005A, this new hole was offset approximately 
10' from that boring. The boring was drilled to 170' with 4-114" ID HSAs by S&ME. 
No sampling was performed in the upper portion of the hole due to the proximity of OW- 
1005A. The hole was logged by an SCS geologist from split spoon samples from 68.5 
feet to 170.0 below ground surface. OW-1005 is installed in this boring. 

OW- 1006A 
Boring OW-1006A was started on June 3 and completed on June 4,2005. This boring 
was drilled to 125' by S&ME with 41114" ID HSAs. The hole was logged by an SCS 
geologist from split-spoon samples. This boring was abandoned due to a shortage of 
augers. Additional augers necessary to reach the marl unit could not be brought onsite 
quickly and the potential for HAS deviation in the existing hole warranted a decision to 
start in a new hole when sufficient augers were available. The hole was abandoned and 
grouted by S&ME on June 5,2005. 

OW-1006 
Boring OW-1006 was started on June 9 and completed on June 14,2005, by S&ME. No 
sampling was performed in the upper 118.5' feet due to the proximity of boring OW- 
1006A which was taken to 125'. No standard penetration tests were obtained from this 
hole due to drilling problems. The split-spoon sampler was pushed to collect samples. 
Shallow well OW-1006 is installed in this boring. 

OW-1007 
Boring OW-1007 was started on June 4 and completed on June 8,2005. The boring was 
drilled to 122 feet by Greene's with 4-114" ID HSAs. No sampling was performed in the 
upper 98.5' due to the proximity of boring OW-1008 which was logged down to 105' by 
an SCS geologist from split-spoon samples. Shallow well OW-1007 is installed in this 
boring. 

OW-1008 
Boring OW-1008 was started on May 3 1 and completed on June 1,2005. The upper 
portion of the hole was drilled by Kilman with 3-114" ID HSAs to 105 feet and logged by 
an SCS geologist from split-spoon samples. The remainder of the hole was drilled by 
PROSONIC to a depth of 247 feet. The lower portion of the hole was logged from 
continuous 4" ID samples. Deep well OW-1008 was installed in this boring. 

OW-1007 and OW-1008 are a well pair. 

OW-1009 
Boring OW-1009 was started on May 24 and completed on May 25,2005. The boring 
was drilled by S&ME with 4-114" ID HSAs to 100' and logged by an SCS geologist from 
split-spoon samples. Shallow well OW-1009 is installed in this hole. 

Copyright 2002, Southern Company Services, Inc. All rights reserved 
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OW-1010 
Boring OW-1010 was started and completed on June 1,2005. The boring was drilled by 
S&ME with 4-114'' ID HSAs to 93.5 feet and logged by an SCS geologist from split- 
spoon samples taken to 95 feet. Shallow well OW-1010 is installed in this hole. 

OW-101 1 
Boring OW- 101 1 was started on June 1 1 and completed on June 12,2005. The boring 
was drilled by Prosonic to a depth of 217 feet and logged by an SCS geologist from 
continuous 4" ID samples taken from 87 feet to the bottom of the hole. Sampling of the 
upper 87 feet was not performed in this hole due to the proximity of OW-1012, which 
was sampled and logged from the surface to 93.6 feet. Deep well OW-101 1 is installed 
in this boring. 

OW-1012 
Boring OW-1012 was started on May 3 1 and completed on June 1,2005. The boring 
was drilled by S&ME with 4-114" ID HSAs to 93.6 feet and logged by an SCS geologist 
from split-spoon samples taken to 95 feet. Shallow well OW-1012 is installed in this 
hole. 

OW-1011 and OW-1012 are a well pair. 

OW-1013 
Boring OW- 10 13 was started on June 9 and completed on June 10,2005. The boring was 
drilled by S&ME with 4-114'' ID HSAs to 103.5 feet and logged by an SCS geologist 
from split-spoon samples taken to 105 feet. Shallow well OW-10013 is installed in this 
hole. 

OW-1014 
Boring OW-1014 was started and finished June 11,2005. The boring was drilled to a 
depth of 197.4 feet by Prosonic and logged by an SCS geologist from continuous 4" 
samples. Sampling in this boring began at 97 feet since OW-1015, the adjacent shallow 
well, was logged to 88.5 feet. Deep observation well OW-1014 was installed in this 
boring. 

OW-1015 
Boring OW-1015 was started May 30 and completed June 3,2005. The boring was 
drilled to 120 feet by Greene's with 4-114" ID HSAs. The boring was logged by an SCS 
geologist from split-spoon samples. Shallow observation well OW-1015 was installed in 
this boring. 

OW-1014 and OW-1015 are a well pair. 

5 
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5.0 GROUNDWATER OBSERVATION WELLS I 

Fifteen wells were installed at the site between the dates of May 26 and June 15,2005. 
Twenty-two observation wells were previously installed. Details of the new wells are 
provided in Appendix F. Table 5-1 summarizes this data. 

Table 

OW-1001 

OW- 1002 

OW-1003 

OW-1004 

OW- 1005 

OW-1006 

OW-1007 

5-1 Observation well construction details 

deep 

shallow 

deep 

shallow 

shallow 

shallow 

deep 

shallow 

shallow 

deep 

shallow 

shallow 

deep 

shallow 

All new wells and the inactive wells were developed by S&ME, Inc. Well development 
forms are included in Appendix G. The existing wells were also inspected by SCS and 
Bechtel. Well inspection forms are included in Appendix H. Water level measurements 
are being performed by the Plant under its existing Quality Assurance Program. 

6 
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6.0 SAMPLE STORAGE 

Soil samples collected from split-spoon and continuous sampling are stored onsite. Glass 
sample jars were used for split-spoon samples and zip-lock bags were labeled and 
double-bagged for the continuous 4" samples from the Prosonic rig. All samples, with 
the exception of those sent to the laboratory for analysis, are stored in a secure building 
within the plant site. 

7.0 LABORATORY TESTING 

Soil testing for selected samples was assigned by Bechtel. The samples were collected 
and delivered to the Southern Company Generation Construction Field Services soil 
laboratory in Alabaster, Alabama. Soil classification tests with hydrometer were 
performed. The laboratory results are presented in Appendix I. 

8.0 SITE CLEAN UP 

Site clean up to the plant's satisfaction was performed by the drillers. 

9.0 SITE PHOTOGRAPHY 

Digital photography of the site investigation is included as a courtesy, although the 
specifications did not require this work. The photographs (Appendix J) of the site 
investigation include selected soil samples, equipment, and site conditions. 

7 
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Daily Field Log 
Started OW- 1002A (Greene). I 
Started OW-1009 (S&ME) 
Started OW-1003. Drilled to 88.5' with 3-114" ID HSAs. I 
Completed OW-1002A. This hole was abandoned due to incorrect auger size. 
Drilled to 100' at OW-1001A. Abandoned this hole due to incorrect auger 
size. 
Continuing at OW-1003 with 4/14" ID HSAs to bottom of yesterday's 3-114" 
ID HSA borehole. Restarted sampling at -75'. Completed OW-1003. 
Well at OW-1003 offset 10' due to 10' of cave-in in boring. Drilled down 
without sampling. OW-1003 well installation notes attempting to set pre- 
pack in open hole 
S&ME development crew standing by for direction. 
Kilman crew dropped supplies by OW-1003,OW-1002 and then heading to 
OW-1008. Had to standby till -2 o'clock while well was relocated due to 
accessibility. Kilman did not bring enough HSA and rod to complete holes 
Greene sampled OW-1002Ato 115'. Offset and drilled OW-1001A since no 
well materials were available to set well at the time. Wrong size augers were 
used. Had to pull out and re-drill with correct 4-114" ID HSAs. Greene not 
able to grout up hole since they did not have necessary equipment 
Continue sampling on OW-1009 (S&ME). Equipment breakdown in 
coquina. 

5/26/2005 

I I Development team pump burns out 

Started OW-1001 (Greene). Thin bed of hard crystalline limestone at 100' 
and again at 110'. 
Completed OW-1003 (S&ME) 

5/27/2005 
Development team completes 803A and 809 
Completed OW-1009 (S&ME) 

5/28/2005 
5/29/2005 

Started OW-1015 (Greene) 

Completed OW-1001 except grout installation 
OFF 

Greene moves chemical grout pump to OW-1001. No grout delivered so 
grout taken from OW-1003 (6 bags). 2 additional bags brought in and 1 bag 
CETCO Super GeL X. Grouted hole up to 70' 

- - - 

Kilman at OW-1005. Drilled to 78.5' and encountered flowing sand 

513012005 

Intermittent rain. Hard rain set in by 3:00 
Sand up in augers at OW-1015. Continuing on this hole 
Prosonic onsite. Tom Moorer walked them through security. Brought only 
150' drilling capability but sent helper to get additional tooling to reach 300'. 
Discussed vibrations from Prosonic rig on plant equipment with Don Moore.. 
He did not see need for additional calcs to proceed 
Green successfully cleans auger and took 98.5 to 100' sample. 
Discuss number swap on well labeling with Louise Headland 
Started lower portion OW-1008 ( Prosonic) 
Started OW-1012 (S&ME) 

Intermittent rain 

Copyright 0 2005, Southern Company Services, Inc. All Rights Resewed. 
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Showed location for OW-1006 to Kilman. They request road improvement 

Started OW- 1002B (Prosonic) 
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I S&ME drilling OW-101 2. Well completed 

S&ME drilling OW-1010. 
Development completed on 804,805A, 853,854,856 
Prosonic continues with OW-1002 
Completion of OW-1010. Well is accidentally lifted during grouting but 
returned to planned depth. Bechtel approves well as is. 
S&ME moves to OW-1005. Kilman drilled original OW-1005 but pulled out. 
Well abandoned by S&ME. Cable broke and grazed S&ME Ted's shoulder. 
Ted declined emergency room visit 
S&ME second rig moves to OW-1006 

Started OW-1004 (Prosonic) 
OW-1005B and OW-1006A started by S&ME rigs. Out of auger on OW- 
1005 at -3 pm. 
OW- 1015 completed (Greene) 
Development completed on OW-1003,OW-1009, OW- 1010,OW-1012, OW- 
1015 
Greene encounters difficult drilling at 105'. Had to retool for mud to stabilize 
borehole and clean flowing sand from HAS 
Surface completion by S&ME at OW-1002' 
Prosonic leaves site for training 
OW-1015 surface completion by S&ME 

6/3/2005 
Development completed on 27,850A 852,855 
OW- 1002B completed (Prosonic) 

OW-1001 and OW-1006 surface completion by S&ME 
OW-1002A abandoned by S&ME 
OW-1003A abandoned by S&ME 
OW-1005A abandoned by S&ME 

6/5/2005 
Started OW-1007 (Greene) 
OW- 1001A abandoned by S&ME 

Development completed for OW-1001 
GPS locations taken for new wells 
Drillers report using 32 bags of grout in OW-1001 on top of 70 feet of grout 
already in hole. This shrank to about 20' bgs and additional 10 bags were 
used to top it off. S&ME used a total of 120 bass to abandon OW-1001A. 

6/6/2005 

OW-1002~,  and top off OW-1001 and OW-10{2 
OW-1005 completed (S&ME) 

OW-1006A abandoned by S&ME 
Started 1007 (Greene) 

OW-1007 completed (Greene) 
Conversation with Bechtel to confirm using Schedule 80 PVC in holes over 
loo', due to inability to insert well pumps. Southern Co expresses concerns 
about representativeness of water table conditions at OW-1001 and multiple 
saturated zones in OW-1005 and OW-1006. 
Attempted to rig a 'stand off on water level meter to aid in getting reliable 
water level measurement down PVC. Capillary attraction making reading 
difficult in 1008 and other deep wells. 'Stand-off initially worked but then 
held water, which continuously trickled over GeoSlope probe thus negating 
its usefulness. 
Bechtel calls to say OW-1001 appears to be OK because of recovery and 

6/8/2005 
another well and boring are not required there 
OW- 1006 assigned to Greene 

6/9/2005 

Copyright O 2005, Southern Company Services, Inc. All Rights Reserved. 

OW-013 assigned to S&ME 
OW-1006 started (Greene) 

61 10/2005 
Started OW-1013 (S&ME) 
OW-1006 continues 
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I I OW-101 1 started (Prosonic) I 
611 112005 

OW-] 013 completed (S&ME) 
OW-1014 started and completed (Prosonic) 

I OW-101 1 surface completion (S&ME development team) 
OW-1014 surface completion (S&ME development team) 

611 212005 
6/13/2005 

OW- 10 1 1 completed (Prosonic) 
OW-1004 surface completion (S&ME development team) 

61 1412005 

Inspected wells LT-lB, LT-12, and LT-7A. Made note of depth to water and 
bottom of wells. No redevelopment recommended 

OW- 1006 continues 
Development completed on OW-1002,OW-1004,OW-1007,OW-1008, 
OW-101 1,OW-1014 

611 512005 
611 612005 

Copyright O 2005, Southern Company Services, Inc. All Rights Reserved. 

OW- 1006 completed 
Development completed on 142, 179,27,OW-1005,OW-1013 
OW-1006 surface completion and development (S&ME development team) 
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Weekly Field Log 

K~lrnan 5/25 - 26 Prosonlc 5131-611 

~ ~ r ~ l l ~ n g / w e l l  lnstallatlon per~od -start to flnlsh 

~ l r n e  offslte, no dr~ll~ng (Hol~day, tralnlng, week-end) 
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APPENDIX C 

SURVEY DATA 

EXISTING WELL SURVEY 
. NEW WELL SURVEY 

i 
I 
I 

1 

1 
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1 -ton crew truck 
Chevrolet Pickup HD 

4- 114" ID hollow stem auger - 125' 
3-114" ID hollow stem auger 

) Contractor ToolsIRig Description 
Greene Water Well, Inc. I CME 75 Auger drill with water tank; manual hammer 

2 cutter heads 
S&ME 3 F-Series, %-ton trucks 

90' NWJ rod 
Kilman Brothers CME 45; 4x4; no water tank, auto hammer 

125' of 3 114" hollow stem auger 
1 10' N rod 

(2 rigs) 

I 

I 

I 

1 personal vehicle 
2 CME 55 AugerIWash drill rigs with SPT Autohammers 

Grundfos pump 
Static water level indicator 

Generator 
Steam Junny 

2 grout plants with tremie pipe 
3-114" ID hollow stem augers - 90' 

4-114" ID hollow stem augers - 180' 
NWJ rods with 4" fishtail or 6" rollercone - 180' 

6 2' split spoons 

PROSONIC SR-083 drill rig wl 6" outer drive casing and 4" sampling tube 
Two 1-ton crew trucks 
Onboard grout machine 

Pressure washer 
SCS Provided 60' 4 114" ID hollow stem augers 

I 

I 
I 

Extra - 1 bundle (19) 5' AWJ rods 
9 loose 5' AWJ rods 

14 loose 10' NWJ rods 
Chemical grouting machine 

I 

I 

Well S u ~ ~ l i e s  

Contractor Well Development Tools 
S&ME Grunfos Rediflo2 submersible pump 

200' of hose and power lead 
1 Generac 5000 Watt, 10 HP 1101240V AC generator 

Schedule 80 PVC slotted screens - 10' length 
Schedule 80 PVC risers - 10' length 

I I 

I 
I 
I 
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CETCO Goldseal 318" bentonite chips 
CETCO Puregold medium 

Vogtle ALWR ESP Project , 
Schedule 80 PVC riser - 2 112' length 

Schedule 80 PVC riser - 5' length 
Schedule 40 PVC slotted screens - 10' length 

Schedule 40 PVC risers - 10' length 
Schedule 40 PVC risers - 5' length 

Schedule 40 PVC risers - 2 112' length 

DSI 1A filter s a ~ d  
JC5OFS by Unimen filter sand 

Foster Dixiana 

I 
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APPENDIX E 

BORING LOGS 

LEGEND 

N Standard Penetration Resistance. The sum of the number 
of blows from a 140 pound hammer needed to drive 
the sampler over the sampling depth of 6 to 18 inches. 

Bpf Blows per foot. Unit of measure for 'N'. 

WOR Split spoon sampler penetrates by weight of the sampling 
rods alone. 

WOH Split spoon sampler penetrates by the weight of 140 pound 
hammer alone, with no blows from the hammer. 

Copyright 0 2005, Southern Company Services, Inc. All Rights Reserved. 
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Burke  County,  Georg ia  COORDINATES N 1 1 4 2 8 8 8 . 7 2 4  
I BEARING N A  CONTRACTOR 
I 

DRILLING METHOD 4 114" H S A  NO. SAMPLES NO. U.D. SAMPLES 1 
WATER TABLE DEPT TIME AFTER COMP. ~ 
TYPE GROUT 

abandoned .  N o  l o g  w a s  prepared.  

I 
I 
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DRILLING LOG Hole NO. OW-1001 
GEOLOGICAL SERVICES 

TOTAL DEPTH SURF.ELEV. 230.854 

Depth FT 

121 

122 

123 

124 

Dark grey LIMESTONE 2" layer 

Greenish gray MARL 

1500 gallons of water lost 
cleaning bottom of hole. 
Pumped at 60 gpm. 

Elev FT. 

109.85 

108.85 

107.85 

106.85 

Mater~al Dsscr~pbon. Classlflcat~on and Remarks 

Buff sandy COQUINA 

No recovery, auger used to grind through interval 

No 

Comrnenta 

Standard Penehabon Test 
From To Ft 

123.5- 

Blows 

5010" 

N BPF 

5010" 
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Form GS9901 7-26-2004 
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I 

I 

i 

\ SOUTHERN ~ r r  DRILLING LOG 
COMPANY 

~ n e r g y  co Serve Your world- GEOLOGICAL SERVICES 
Hole No. OW-1 003 

Sheet 1 of 4 

SITE V0gtle ALWR SSAR HOLE DEPTH SURF.ELEV. NA 

LOCATION Burke County, Georgia COORDINATES N N A E N A 

ANGLE N A BEARING N A CONTIACTOR S&ME DRILL NO. CME 550 
3114" HSA 18 N A DRILLING METHOD NO. SAMPLES NO. U.O. SAMPLES 

WATER TABLE DEPTH 63.6' ELEV N A TIME AFTER COMP. N A DATE TAKEN 5/25/2005 

TYPE GROUT N A QUANTllY N A MIX N A DRILLING START DATE 5/24/2005 

DRILLER TIM RECORDER Steve Bearce APPROVED N A DRILLING COMP. DATE 5/24/2005 

Depth Ft 

0 

1 

Elev. Ft. Matenal Dexnphon. Classlflcahon and Remarks 

Red-brown silty-clayey SAND (SM-SC) fine- to medium- 
grained, moist 

7 
Light brown, silty SAND, (SM) to SAND (SW) fine- to 
medium-grained 

Red-brown silty-clayey SAND (SM-SC), fine-grained 

1 

2 

3 

4 
19 

20 

2 1 

22 

23 

24 

Sample 
No. 

Red brown sandy SILT (ML) and 
Red-brown silty-clayey SAND, (SM-SC) fine-grained 

Yellow-brown SAND, (SW) 

3.5-5 

8.5-10 

13.5-15 

18.5-20 

Form GS9901 7-26-2004 

Comments From To Ft 

7-13-17 

9-6-6 

8-11-13 

9-14-15 

30 

12 

24 

29 

Standard Penetrahon Test 
Blows N BPF 
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3. 
I 

I 

I 

I 

~ 
I 

\ SOUTHERN L DRILLING LOG COMPANY 
Enrrgy ro Serve Your world- GEOLOGICAL SERVICES 

I 

i 

i 

~ 

~ 
I 

1 
I ~ ~ 
i 
I 

Hole No. OW-1 005 

Sheet 1 of 6 

augers, which were incorrect size for well installation. 

This borehole OW-1005 was located approximately 10' from 
feet from OW-1 005A. 

Monitoring well OW-1 005 is installed in this borehole. 

3 

'3 

SITE V0gtle ALWR SSAR HOLE DEPTH SURF.ELEV. 264.389 

LOCATION Burke County, Georgia COORDINATES N 1 144047.86 E 620408.765 

ANGLE N A BEARING N A CONTRACTOR S&ME DRILL NO. CME 855 

DRILLING METHOD 4/14" HSA NO. SAMPLES 19 NO. U.D. SAMPLES N A 

WATER TABLE DEPTH ELEV. TIME AFTER COMP. DATE TAKEN 

TYPE GROUT N A QUANTITY N A MIX N A DRILLING START DATE 6/2/2005 

DRILLER Ted RECORDER R Tinsley/SCB APPROVED N A DRILLING COMP. DATE 6/7/2005 

Depth ft. 

0 

1 

18 

19 

20 

21 

22 

23 

24 

246.39 

245.39 

244.39 

243.39 

242.39 

241.39 

240.39 

The borehole was abandoned due to the use of 3 114" 

Elev Ft 

264.39 

263.39 

Form GS9901 7-26-2004 

Matenal Descnpt~on. Class~i~catlon and Remarks 

Sampling in this borehole began at 68.5'. 
The adjacent borehole OW-1005A was drilled to 75'. 

Sample 
No. Comments From Toft 

Standard Penetration Test 
Blows N BPF 
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COORDINATES N 1 142383.767 

BEARING CONTRACTOR 

DRILLING METHOD 4 114" HSA NO. SAMPLES NO. U.D. SAMPLES 

WATER TABLE DEPTH ELEV. TIME AFTER COMP. 

TYPE GROUT DRILLING START DATE 

OW-1007 is a well pair with OW-1008. See boring 
log for OW-1 008 for description of upper sediments. 

3 
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DRILLING LOG 
GEOLOGICAL SERVICES 

Hole NO. OW-1008 

Sheet 8 of 8 

SITE Vogtle ALWR SSAR TAL DEPTH SURF.ELEV. 21 6.65 

Depth tl. 

217 

218 

219 

220 

Gradual change to grey fine SAND (SW) 

Light grey fine SAND (SW) 

Grey silty SAND (SM) 

................................................. 
pt change to light grey siliceous clay, 

Form GS9901 7-26-2004 

Elev. Ft. 

-0.35 

-1.35 

-2.35 

-3.35 

Materlal Descnptlon. Classltlcatmn and Remarks 

Dark grey silty SAND. (SM) fine-grained SAND with 
some zones (1-2) feet of fine- to coarse-grained silty 
SAND (SM) 

Sample 
NO. 

21 

Comments 

Standard Penetralton Test 
From To It. 

218.5-220 

Blow 

NA 

N (bpo 

N A 
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I 

I 

' 1 I 

I 
I 

I 

\ 

I 

DRILLING LOG SOUTHERN L 
COMPANY 

Energy to Serve Your WO~W GEOLOGICAL SERVICES 

OW-1 014 is a well pair with OW-1 01 5. See boring log 
OW-1 01 5 fro description of the upper sediemnts. 

, 

Hole NO. OW-1014 

Sheet 1 of 7 

(? 
/ 

SITE Vogtle ALwR SsAR HOLE DEPTH 97.4 SURF.ELEV. 220.867 
LOCATION Burke County, Georgia COORDINATES N 1 140565.502 E 623070.234 

ANGLE N A BEARING N A Prosonic SR-083 CONTRACTOR DRILL NO. 

DRILLING METHOD Sonic NO. SAMPLES continuous NO. U.D. SAMPLES N A 
WATER TABLE DEPTH N A ELEV. N A TIME AFTER COMP. N A DATE TAKEN N A 
TYPE GROUT N A QUANTITY N A MIX N A DRILLING START DATE 611 112005 

DRILLER Michael RECORDER S Bearce APPROVED N A DRILLING COMP. DATE 611 112005 

18 

19 

20 

21 

22 

23 

24 

Depth 

0 

1 

202.87 

201.87 

200.87 

199.87 

198.87 

197.87 

196.87 
Form GS9901 7-26-2004 

Elev. 

220.87 

219.87 

Matenal Dermpl~on. Class~f~cat~on and Remarks 

This borehole was not sampled until 97'. 

Sample 
From To Comments 

Standard Penelrat~on Test 
Elom %Rec N RQD 
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Vogde ALWR ESP Project 

APPENDIX F 

ABANDONMENT FORMS 

AS BUILT 
WELL CONSTRUCTION LOGS 

---. 
\ 

I 

Copyright 0 2005, Southern Company Services, I n c  All Rights Reserved. 
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WELL ABANDONMENT DATA 

PROJECT: 

SOUTHERN ALWR ESP PROJECT 

ABANDONMENT BY: 

S&ME, Inc. 

REASON FOR ABANDONMENT: 

This hole was drilled with incorrect size augers. 

WELUHOLE NO: OW-1001A 

DEPTH: 100' 

HOLE DIAMETER: -7 518" 
> 

DATE ABANDONED: 
6/5/2005 

VOLUME USED: 
32 cubic feet 

REMARKS: 

32 bags of grout were used to abandon this hole. 
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PROJECT: 

SOUTHERN ALWR ESP PROJECT 

ABANDONMENT BY: 

S&ME, Inc. 

REASON FOR ABANDONMENT: 

This hole was drilled with incorrect size augers. 

WELUHOLE NO: OW-1 003A 

DEPTH: 90.00' 

HOLE DIAMETER: -7 518" 

DATE ABANDONED: 
5/25/2005 

VOLUME USED: 

25 cubic feet 

REMARKS: 

25 bags of grout were used to abandon this hole. 

- 
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SOUTHERN ALWR ESP PROJECT (DEPTH: 75' 
Ld 

ABANDONMENT BY: 

S&ME, Inc. 

REASON FOR ABANDONMENT: 

This hole was drilled with incorrect size augers. 

{OLE DIAMETER: 

PROJECT: 

)ATE ABANDONED: 

WELUHOLE NO: OW-l005A 

iOLUME USED: 

25 cubic feet 

REMARKS: 

I 25 bags of grout were used to abandon this hole. 
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I 
HOLE DIA: 6" 
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3' X 3' CONCRETE PAC) 4-6" THICK 

PROTECTIVE CASING 

Plated steel 

BACKFILL MATERIAL 
Cernentlbentonite grout 

RISER CASING 
STANDUP CASING: 
hinge lid, welded Sch 80 PVC 

Cetco Goldseal 318" chips 

FILTER PACK 

Sch 80 PVC 
OPENING WIDTH 0.01 " spaced 0.125" 
OPENING TYPE Machine slotted 

- 

HOLE DIA 6" 
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PROTECTIVE CASING 

Plated steel 

BACKFILL MATERIAL 
Cementlbentonite grout 

RISER CASING 

Sch 80 PVC 

STANDUP CASING: 

FILTER PACK 

BOTTOM OF RISER1 

Sch 80 PVC 
OPENING WlDTH0.01" spaced 0.125" 
OPENING TYPE Machine slotted 
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HOLE Dl&: 9" I I I 
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ROTECTIVE CASING 

Plated steel 

BACKFILL MATERIAL 
Cementlbentonite grout 

RISER CASING 

Sch 40 PVC 

STANDUP CASING: 

Cetco Goldseal 3/8" chip 

FILTER PACK 

BOTTOM OF RISER, 

Sch 40 PVC 
OPENING WIDTH 0.01" spaced 0.125" 
OPENING TYPE Machine slotted 

HOLE DIA: 9" 

2.4A - 137



I 

3' X 3' CONCRET 

Plated steel 

BACKFILL MATERIAL 
CemenVbentonite grout 

RISER CASING 

Sch 80 PVC 

Cetco Puregold rned chi 

FILTER PACK 
Foster Dixiana 

BOTTOM OF RlSEW 

Sch 80 PVC 
OPENING WIDTH 0.01 " spaced 0.1 25" 
OPENING TYPE Machine slotted 

HOLE DIA: 6" 
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ROTECTIVE CASING 

Plated steel 

BACKFILL MATERIAL 
Cementlbentonite grout 

Cetco Goldseal 318" chips 

FILTER PACK 

BOTTOM OF RlSEW 

Sch 40 PVC 
OPENING W lDTH 0.01" spaced 0.125" 
OPENING TYPE Machine slotted 

HOLE DIA: 9" 
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1 

PROTECTIVE CASING 

Plated steel 

BACKFILL MATERIAL 
Cementlbentonite grout 

RISER CASING 

Sch 80 PVC 

I 

STANDUP CASING 

Cetco Puregold 318" chips 

FILTER PACK 
Foster Dixiana Filter Sand 

BOTTOM OF RISER1 

Sch 80 PVC 
OPENING WIDTH 0.01 " spaced 0.1 25" 
OPENING TYPE Machine slotted 

HOLE DIA: 6" 
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Vogtle ALWR ESP Project 

WELL 
DEVELOPMENT 

FORMS 

Copyright O 2005, Southern Company Services, Inc All Rights Resewed. 
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MONITORING WELL DEVELOPMENT 
I 

o /YO.=' ft. 

5. Inside diameter of well / oh 

county Well Name 2'7 1 
I . -. - 
1 , 

1. Can this well be pwed W? a y e s  No Before Development After Development 

~ a ~ i l i t y  ~ddress or OwnerIResponsible P W  Ad* 

Name: 

c i t y ~ ~ t a f l ~  

I hereby c d f y  b t  the hove i n f d r m  it m e  iml rmrrrt b 6 e  best of I 
knowledge. 

Signature: 

Print Name: 
I 

Firm: -. I 

I 

I 
2. well development method: 

4 1  surged with bailer and bailad 
surged with bailer and p ~ e d  0 6 1  
surged with block snd bailed 0 4 2  
surged with block and pump4 6 2  

' surgdwithbl~bai labanddp'ad 7 0  
' 2 0  compressed air 

bailed only 0 . 10  
pmnpd , I&Y 5 1  
pumped slowly 
other . - - 

3. TW spent developing well min. 

11. Dcpth to Water I 
( W b p o f  / # . ~ b ' ~  I 

. 'ft.' 1 
well casing) I 

b. (# -2-0s- ' Date 

T i  . . . . .. . C. 

12. Sed,iment in well . inchts inches 
bottom I 

1 
13.woterclkty elm o 1 0  CICW 0 2 o 

Turbid q 1 5 M i d 0  2 5  I 
P=+w W W  ;-. -. > . .. - - I 
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~ ~ 
. I 

MONITORING WELL D E F O P M E N T  

- - .  
- .  

County Well Name 
. --. /42 I 

I 
I 

1. Can this well be purged Qy? $YM No 11. ~epthto Water Before Development After Development 
1 ~ 

2. we11 development mdhod: weu casing) . L 7~./~'t~ 
surged With bailer d bail4 4 1  
w e d  with bailer BZLd pump4 6 1  
surgd with block and bailed 4 2  Date bm 6-/<-05-' 
surged with block and pump4 6 2  
surged with block, bailed, and pumped . . 
compresscdsir Tima ". 9."~ ,& 9:'es-A7 
bailed only 

' 5 1  12. Sc@mt m well . inohes inches 
. ~ ~ e d o n l y  

p u m p d  s l d  . d 5 0  battom 

other. - - ?a ml 13. watnrcl&ty 
M i d  2 5  

/s' min. pwcrii)  . 
3. Time spent dcvelopb well  AS . 
4. ~ e p t h  of well (from top of well casing) 97.0 ' f~ buF/#G 

D u Q O P ~ ~ ~ ~ G A ~ T  ' I 
j k j r k ; ~  DLY 1. 5. mido dirmP*r of 2 I in- 

I 

I 
I a ~ . v o ~ m e o ~ w a t e r i n ~ ~ ~ ~ ~  4 4  d. 
I 

RQllddrn. weing 
Fill in if drilling fluids were used d w e l l  b at solid waste MlW: I 

7. ~ o l u m e  of watermno~ei~ w &q /3. D pt 
l 

8. Volume of water added (if any) d d  
9. Source of water addad 

10. Analysis perfmed on watcr added7 0 Yes %NO 
(If yes, attach results) 

17. A d d i t i d  cornmenla an devcl-t: 

Firm: 
2.4A - 145



I 

MONITORING WELL DEVELOPMENT 

7. Volume of water removed fmrn well &@,/&Q PL 

Facilityhjject Name 

8. Volume of water added (if 

9. Source of water sddtd 

County 

10. Analysis performed on water added? Yes  NO 
(If yes, attach results) 

Well Name 

17. Additional cornmen$ an devtlopmmt 

55Ak V o d l e  
Facility Lit e, P d t  or Monitoring?,Te 

d a  ba/-w u s  Ale L ~ h - o k  I 
I 

Is Sb ,QSZ ,y F3-J- A T  Z77pm P F ~ =  . I 
I 

Facility A d d m  or Owner/Respomible Party Address 
~ 

l ~ b Y a n i f y h a t ~ e . b m o ~ d m i s ~ d r m r r c t ~ t h o b ~ o f n ~  
howledge. 

Name: I 
1 
I 

Firm: Si-: b sw 
1 

' Print Name: 

Firm: ~ i t ~ / ~ t a t e / z i ' ~ :  
I 
I 

u r k  . --- 179 ~ 
I 
1 

1. Can this well be purged dryl $Yes No 

2. Well development m-. 
surged with bailer and bailed 0 4 1  
surged with bailer and pumped 6 1  
surged with block and bailed 4 2  

6 2  surged with block and pumped 
 urged with block, bailed, and p ~ e d  7 0 
compressed air Pq .20 
bailed only 0 el0 
pumpedanly . . . ' 51 

Before Development After Development ~ 
1 1. Depth to Water 

(-mof /27./7 'R 
well casing) D ?  . h .  ~ 

I 

Dale b. 6 -/reoS-- 
I 

Time G. //..40 '.& /1:564+ 1 
12. Su$md m well . . in- inches 1 

prrmpbd slowly . 0 50 bottom 

a t h e r .  - - . . ? rn 
3. Time spent developing well Zd min. 

maC6 -6 4. h p m  O ~ W I ~  (m top of well G-1 /33. b~ ' 4-9 . I 

5. h i d e  diameter of well 2'( ,&  I 

I 
/.o d. I 

Fill in if drilling fluids were used and well is at solid waste facility: 
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Signature: Firm: 

Print Name: Street: 

- 
1 

. I 

I MONITORING WELL DEVELOPMENT 1 I 

I 

I - .  

county Well Name 
179 

I 

-. Firm: ~ i t y / ~ ~ i i :  

. a- 3 - 

u p  

1, Can this well be purged dry? D y e s  No 

2. Well development method.. 
0 4 1  surged with bailer and bailed 

surged with bailer and pumped 0 6 1  
surged with block and bailed 4 2  
w e d  with block and pump4 0 6 2  

' ~ ~ e d w i t h b i o c k , b ~ l e d , ~ d ~  7 0 
' 2 0  compressed air 

bailed only 0 . l o  x 5 1  pumped . 
pumped slowly 
other . - - 

3. Time spent developing well mia 

e o  /33*&a1 
5. Inside diameter of well 

6. Volume of water in filter pa& and well 
casing gal. 

7. Volume of water removed from well g.t 

8. Volume of water added (if W) 

9. Source of water added 

10. Analysis perfomred on water ~~~7 0 yes  NO 
(if yes, attach rwulta) 

17. A d d i t i d  comments developmmt 

k . --. . -. - I 
- 

Before Development After Development 
11. Depth to Water 

( W W o f  /37.Zb'.n . 'ft. ' 

well casing) I 
b. ,$-/-or I Date ~ 

. . . . 
Time I . . C. 

I 

12. Sed.immt in well . inches inches 
botrom 

13.watcrcle;ity C l w  0 1 0  Clear 0 2 0 
Turbid q 1 5  Turbid 0 2 5 I 
mescn-i). Pm'bc) I 

i"';.' - 1 - - 
I 
1 

Fill in if drilling fluids were used and well is at solid waste facility: 

14.Totalmpended/ / mgA 
solids 

1'5.. COD 

16. Well developed by: Person's Name and Finn 

(. /vtE 

dSzL 6 ~ 0  A / ~ T  ik ?u&oQ && 7~ >/rvm- S/=- 
OF pac e9Jk 

pb,dp &IL/L~ MOT FIT /m -=d6- 
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I 

MONITORING WELL DEVELOPMENT , 

- .  

County Well Name 573 A ~ 

1. Can this well be p q d  dry? 

2. well development method: 
swged with bailer and bailed 0 4 1  
surged with bailer and pump4 0 6 1  
surged with block and bailed 4 2  
surged with block and pumped 6 2  

' w e d  withblffik,bdd, a d 4  7 0 
ampressed air ' 2 0  
bailed mly . l o  
P - P ~  . x 5 1  
pumped slowly 0 5 0  
other . - - mi 

3. T i  spent developing well 30  min. 

4. ~ c p t h  of well (from top of well casing) fi,&o' fi 

5. Inside diameter of w d  'b  

6. volume of water in 1111 
casing 4 7  gal. 

7. volume of water removed from well - ., % I  'd. 

8. Volume of water added (if any) d o d ~  BaL 

9. Source of water added 

10. ~nalpis performed on water added? 0 yes  NO 
(If yes, attach results) 

17. Additional commmEs on development 

I 
I 

11. Depth to Watcr 
(fromtopOf well casing) ($6, 2 3  'f& 

Date 
I 

T i  

12. s-mt m weU ~ . a '  in- 87.20 'inches 
bottom 

13. Water clarity c l w  1 0 clear a 2 0  
Turbid q 1 5  Turbid0 2 5  
@mi). 

Fill in if drilling fluids w m  used and wen is at solid waste facility: 

14. Total suspended / d md  
solids 

I 

lS..COD 
I 

16. Well developd by: Person's Name and Firm 
n . g t a . . ~ y  - ~ { I Y I C  
/&C)L n~oJZtc(c -sz.'IvIG 

I hereby d f y  that the above i d 4 0 8  is true ad cared 0 the best of 

Name: 

Firm: 

city/staten'i 

howladge. 

Signabm: 

Print Name: 

F i i :  A 
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I 

MONITORING WEzL DEVELOPMENT ~ 

6. Volume of water i- well 4.7 gal. 
Fitl in if drilling fluids were used and well is at solid waste facility: 

I 
- .  I 

county Well Name m'3 A 
- -. - 

1. Can this well be p d  dry l  -'$yes O N 0  

2. we11 development method: 
0 4 1  8-4 with bailer and bailed 

, w e d  with bailer and pumped 0 6 1  
surged with block and bailed 0 4 2  
surged with block and pump4 0 6 2  
s u r g e d w i t h b ~ o c ~ b a i l d ~ d ~  0 7 0  

0 ' 2 0  c~mprcssed air 
0 . l o  bailed d y  x 5 1  pumped &Y . 
0 s o  pumped slowly 

other . - - Am B!& 

mmia 3. Time spent developing well 

4. ~epth of well @om top of well $39 n ~ '  R 

Zt' , in- s. Inside diameter of well 

7. Volume of warn moved fiml well * 
8. Volume of water added (if any) 

9. Source of water added 

Before Development After Development 
1 1. Depth to Water 

(from top of L b0.30 '  ' 1 ~  b y  .ft. . 
well casing) 

1 o l d  / @ / 4 ~ 
solids 

is. COD ~ / Indl / r n f l ,  

16. Well developed by: Person's Name id Firm 

I 

Date b. # ~ / D s  ' 

9: 50.. Time c. 4; 36 * 

12. ~cdjmmt in well s ?.zD' inches m.20 inches 
bortom 

13. Water clarity Clear 1 0 
~ u r b i d s  1 5 
pcsmi). 
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MONITORING WELL DEVELOPMENT 

I 

-7- --- 
bailed only a10 

x 5 '  12. S-mt in well inches inches 
p m p d  only . bottom 

slowly - - 13. Water clarity Other . 
cl, 6 0  

Turbid Turbid0 25  

i I 

I I 

1. Can this well be pwed QY? ~ Y C "  N N O  
2. well development method: 

,wed  with bailer end bailed 0 4 1  

6. Volume of water in well I casing S3 gat 
Fill in if drilling fluids w m  used and well is at solid waste facility: 

~ 
I 

I 

Before Development After Development 
1 1. Depth to Water 

(-topof &2.3j8.& 
well casing) 

b3.,lpJ .ft. . 

3. Tihe spent developing well m'D. 

4. ~epth  of well (from top of well casing) 4~09' tt 

3. 5. lmide diameter of well zl' , in- 

7. Volume of water nmavtd from we1 / g.L 

surged with bail- --A -v-rnmrl 6 1  I,, - 1 - 0 5 ~ .  
Y Y I  -. 6 - I - o r  surged with block and bailed 4 2  

surged with block and pumpd 0 6 2  
' s-4 with block, b a i l 4  and pumped 7 0 

rnrnrnes~cd air ' 2 0  c. 4 ~ 4 ~ @  orpnc 

.ha=- ccq&zJ d w  & D L ~  - 
I = 1  I 

~ 
8. Volume of water added (if any) 

9. Source of water addcd hk2 
10. ~nalysis performed on wetcr added? yes  NO 

(If yes, attach muh) 

17. Additional comment8 on development: 

I 14. T o v l ~ d c d /  d / mfl 
solids 

15 .. COD 

Facility Address or OwnerIRespomible Party Address I hereby certify that the above inf~rmatiaa is true a d  to the best of r 
knowledge. 

Name: 

Signature: 

db 1;: Print Nme: 

~ i t y l ~ t a t ~ z i ~ :  ~ irm:  
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MONITORING WEU DEVELOPMENT I- 

I 
county Well Name 

. --. 
$054 

I 

1. can this well be purged W? D Y ~  ?#NO Before Development After Development 
11. Depth to Water 

i 

2. Well development m ~ o d . .  well casing) 717, ~4 '.ft. 78, #' fL 
s q d  4th baila and bailed 0 41 

s q e d  with bailer and p ~ d  o 6 1  b. & - / - U S - .  & - - / - o S ~  , Date s q ~  with block and bailed 4 2  
surged with block and p-4 6 2  
,ad block, bailed, and pumped 0 7 0 
compressed air ' 2 0  Time c. &2@j4& -7 i jfpm 
bailed only 0 .lo 

x 51 12. in well inches inches pump4 
pumped slowly 5 0  battom 

other . - - ?@ rn 13. Water clarity C l m  6 0  ' 

Turbid Turbid D 2 5  

55 min. rntscnibe) 
3. T i  spent developing well 

(Desm'be) 

f 
4. &tb of we11 (m top of we11 1274 fL 

2'' 'ip 5. Inside diameter of 
I 
I 

i 
6. volume of water in well I B.0  gaL 

Fill in if drilling fluids were used and well is at solid waste facility: 

Finn: -. 
-- 

Facility Address or Owncr/liespomiblc Party A d d  I hereby c d i j  that the above information is true and c o r ~ A  to the btst Of 

Name: 
ltnowledge. i 
Signature: 

ptint Name: 
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- .  

count' Well Name 009 

1. Can this well be purged W? D y e s  $NO Before Development After Development 
1 1. Depth to Water 

2. Well development method: (from top of 7 1 . 5 0 ' a  7.11bb' A . 
41 well casing) surged with bailer and bailed 

surged with bailer and pumpd 61 
surged with block and bailed 42 Date 
surged with block and pump4 62 
surged with block, bailed, and pumped 7 0 
compressed air '20 T i  

bailed only 0 . l O  
Sr 51 

94.3s. 
pumped only . 12. S ~ e n t i n w e l l  - p+, 00 inches 
pumped slowly 50 bottom 1. sf- 
other . - - mi 13. Watcr clarity Claar 0 1 0 

~urb id  P( 15 
2_0 min. pmi). 3. T i e  spent developing well m!d'bc) 

s u e  c4 
4. Depth of well (from top of well c*) '?3.0& -+$kt?-'-p- 
-I 5. Inside diameter of well 2'' 'in. 

t j . v 0 1 u m e o f ~ . 1 e r i n - ~ ~  
~ i n g  a 3 x 5  g"'. 

Fill in if drilIing fluids were used emd well is at solid waste facility: 

~ so g"'. 7. Volume of water removed from we1 

8. Volume of water dm--L Id- 
9. Source of water addad 

10. ~nalysis performed on water added? O Yes )&NO 

(If yes, attach mults) 

14.TotaInrpnded/ PJI / mgll ~ 
solids 

15.. COD f PJI / r n f l , i  

16. WeIl developed by: Person's Name and Firm 

M f u a y  i I 
Rcz , ~ ? C , > P  l~lL 

5 -5;flg. ,uci I 1 

c i ty t~ ta ten i :  Firm: -. 

17. A d d i t i d  commmb on developmt 

M ,u 3 &. 11 h C Y , a  a.guta- i 
/y,A'IL 13011 \ / a ~ ~ d " ' r r  p@oJ== 

qdmp e4x &m - % ,, oy@/m pH H / U -  
!\ I 

Facility Address or OwnerIRespo~iblc Party Address 

Name: 

I hereby certify that the above i n f d m  is true and comet to the best of n 
knowledge. 

Signatwe: 

Print Name: 
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6. volume of water in -well 

Fill in if drilling fluids were used and well is at solid waste facility: 

I 

MONITORING WELL DEVELOPMENT 

- - 
I 

countv Well Name B S B A  

7. Volume of watcr removed fium well 

1. Can this well be p u r ~ d  thy? 

2. Well development method: 
4 1  s m e d  with bailer and bailed 

surged with bailer and pumped 0 61 
-4 with block and bailed 42 
surged with block and pump4 62 
,raged with block, bailed, and v v e d  7 0 
compressed air 0 '20 
bailed only 0 .lo 
pumped only x s1  
pumped slowly 50 
other . - - ,>a B#i 

5' 5 min. 3. spent developing well 

4. mh of we11 (from top of well / 93, Z/ ' h 

Before Development After Development 
11. DepthtoWatcr 

well casing) 
I 

Date b. (2-2 -oSc' 

T i  4~i'"p.d- I 
I 

12. Sedjmmt in well . i n c h  inches ' 
bottom 

13. Water clarity Clear 1 0 Clear 8 / 2  0 
Turbid wl 5 Turbid 2 5 
rncsmi) (Descn'be) 
h e y  %id 

5. Inside diamGter of well 2" 1'" I 

I 

8. Volume of water added (if my) A/@& gal. 

hhd 

-. Fi: 

. ..------I-- 

solids 

IS..COD 

Facility Address or OwnerIRtsponsible Party Address 

Name: 

9. Source of water added / 4 / m d i  I I 

10. ~nalysis performed on water a 7  0 Yes  NO 
(If yes, attach resulb) 

17. A d d i t i d  comments on development 

1 hereby c d f y  that f i e  above infomuition is true md correct to the best of I 
knowledge. 

Signature: 

Print Name: 
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Facility Address or O w n w I R ~ i b l e  Party Address 
knowledge. 

Name: 

I 

1 
MONITORING WELL DEVELOPMENT ~ I 

I 

- .  
) pacilitylprojd Name &urn Well Name 

I Sipatwe: Finn: 

r 55AA -J4ii+- Facility Lit e, P d t  or Monitoring N ~ m k  

I Print N-: street: 

852. 

I. Can this well be purged dry? *Yes )!(NO 

2. Well development method.. 
surged with bails and bailed 0 4 1  
surged with bailer and pumped 0 6 1  
sllrged with block and bailed 0 4 2  
surged with block and pumped 0 6 2  
surged with block, ba i l4  and pump4 7 0 
ampressed air 0 ' 2 0  
bailed only 0 . I 0  
pmped only . Iw: 5 1  
pumptd slowly 
other . - - -g~ & 

90 mia 3. Time spent developing well 

4 . D s p h o f w e 1 1 ( m w o f w e 1 1 d )  21/.63'% 

3. 1. lmide diameter of well 2'' a &  

a 6 volume of water in well 
2/17 gal. casing 

7. Volume of water removed from we1 &< Bat 

/ J b d ~ .  gd. 8. Volume of wte r  added (if any) 

9. Source of water added 

10. Analysis performed on WateT added? Yes  NO 
(If yes, attach results) 

17. A d d i t i d  cornmen$ on dev~l~pmmt: 

city/staten$x 

Before Development After Development 
11. Depth to Water 

( h o p o f  well casing) 6&3,b2'.h 9 ~ . 9 3 ' . ~  . , 
b. Date & - 2 - O f .  &-2-0s- , 

I 

Time . /o j /b  -4- /,I!# (4- 

12. Sed,iment in well . inches inches 
bottom 

13. water clhty c l w  d o  ~ \ a r  &O 
Turbid 9 1 5  M i d 0  2 5  
Il)esmi). . - mi) , .. .L j . . - - 1 

l 
I 
I 

I ~ 
Fill in if drilling fluids were used and wen is at solid wsste facility: 

14. Totalsuspendod / 4 znfl 
solids 

I 
IS..COD / O" " " 1  

16. Well developed by: Person's Name and Firm 
I 

7G&f 5 c / y l c  
Rlcr- Feaer ce 

Firm: -. 

4 d e L  JOCL/NI€S &0dt~()  
h 

A / O , ~ / ~ A  / X l c r  p i N 
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MONITORING WELL DEVELOPMENT 1 

bailed only U ' l U  

tv z 1  
. 

pumped slowly . 

other . - - 

I 

inches 

1. Can this well be purged dry? p Y o r  $ N O  

inches ~ 
i 

Before Development Atter Development 

Clear 0 2 0 
Turbid 6 5  

I 
Turbid 0 2 5 1 

I 

I casing I L d Z  gal. 
Fill in if drilling fluids were used and well is at solid waste facility: 

2. well dcvelopme~t mcrhk 
with baila and bailed 0 4 1  

,wed  with bailer and pumped 0 6 1  
surged with block and bailed 4 2  
surged with block and pumped 6 2  
w e d  with biock, bailed and pumped 7 0 

55 mi.. 3. Time spent developing well 

2" 

1 1. Deptb to Water I 
(-Qof well casing) r /M~sD'R /#,&&''R ' 1  

b. b-(-0s- Date &-/-05- ~ 
I 

~ e s m i e )  @$fxiie) I 

.-&A- - 
Tu&Bia 

I 

~ 

compressed air 0 ' 2 0  Time c. /2)90-/'jfi / : s s p  ! - *,, 

7. Volume of water removed from well $5 gal. 

d &  d- 8. volume of watar added (if any) 

/tb, 9. Source of water added 

10. AnaIysis performed on water ulded7 0 Yes &NO 
(If yes, attach mdb) 

I Signature: Finn: 

Print Name: saet: 

14. Totals~~pcndcd / mg/l / mg/l 
solids 

15. COD 
i / dl m f l ~  
I 

16. Well developed by: Person's Name and Firm 
/ .  

//CY1 w 

Facility Address or Own~~/Rcspo~~~iblc Partp Acidme 1 hereby c d f y  that the above information is true md wmct b the best of I 

Firm: A 

R,&& F&Z)&lC* 
4t/vl G i 

I 

17. Additional cornmen$ on development: 

Name: 
knowledge. I 

1 
I 
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MONITORING WELL DEVELOPMENT , ~ 

3, Time spent developing well /@ 
I - I 4. Gm of (horn AWPII mpine~ 22 3 j  tt I 

k . I 

- .  

COW Well Name 
$53 . -. - 

I 

I. crm this well be P-4 dY7 CsS - Before Development After Development 
11. Depth to Water I 

2. Well development method.: (-topof / ? ~ ~ 9 9 ' . f i  . /@.&*a. . ~ 

6. Volume of water in well I /4,4 gal. I 
casing 

Fill in if drilling fluids were used and well is at solid waste facility: 
1 

41 surged with bailer and bailed 
surged with bailer and p ~ p d  61 
surged with block and bailed 4 2  
surged with block and pumped 62 

' surged with block, bailed, mdpumpcd 0 7 0 
comp~wsed air 0 '20 
bailed only .lo 
pumped only x 5 1  

well casing) I 

Date b. -1-@s- . L -/-or 

T i e  c. 3: & -f- 3$~/ttpr~\ 1 
12. Sediment in well . inches inches 

bottom I 

prrmped slowly I 
13. Water clarity C h  W O  I 

other . - - 
Twbid Turbid O 2 5 

7. Volume of water removed from we1 0 14. 

8. Volume of water added (if any) 

9. Source of water added 

(If yes, attach resulb) I - 
I 
I 17. A d d i t i d  commmb on dcvelopmmt 

y& amp Aod~d 60 -2 h d  MF+ /4@. o s m =  WpcC ~ 
~ 

14. Total suspended / 
solids 

15. COD 

10. Analysis performed on weter added7 0 Yes %NO 
16. Well developed by: Person's Name and Finn 

Td<a~r/ &LM6 A 

OF oBsH-+nd I A ~  d € U - .  

.- 
/.D 40/ 2 -  ,w- - 

I hemby certify that the above i n f d o n  is m e  ad sand to the bast of 

Name: 

Fi: ' 

~ i t y ~ ~ t a t e i ~ i i  

knowledge. 

Signature: 

Print Name: 

Firm. -. 
I 
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. 1 

MONITORING WELL DEVELOPMENT 

i v d <  
I 

... _ . 

Facilitylproject Name county Well Name 
o I 55AA 

Facility Lickhe, P d t  or Monitoring Number 

Facility Address or OwaerRespomiblc Party A d d  I hereby certify that tho above i n f d m  is t m ~  and correct to the best of m( 

I Firm: A ~ 

u r k  . --. $55 . -. - 

Name: 

Firm: 

Street: 

knowledge. 

Signature: 

Print Name: 

~ 
1. Can this well be purgsd Wl ~ Y U  1 NO 

2. Well developmmt method: 
4 1  sllrged with bailer and bailed 

surged with bailer and plrmped 0 6 1  
surged with block and bailed 4 2  
surged with block and pumpad 6 2  
surged with block, bailed, and pumped 7 0 
wmpressed air . 2 0  
bailed d y  . 1 0  
pumped . X 5 1  
pumped slowly . 5 0  
o t h e r .  - - :)m mi 

(bs Inin. 3. Time spent developing well 

J 4. Wfi s v e ~  (m top ofwe11 casing) 2s SO ' tt 

5. Inside diameter of well 2" a ' "  

f@ 6. Volume of water in -well 
wins 17.2 gal. 

7. vo~ume of water removed f r ~ m  wou a @ 14. 

8. Volume of water added (if any) d0ni~ d. 

bm 9. source of water added 

10. Analysis perfarmed on water added? Yes  NO 
(Jf yes, attach results) 

. 
17. A d d i t i d  wmrnmta on dcvelopmmt 

Before Development After Development 
11. Dqth to Water 

(hmpof / ~ , ~ b ' . n  /-.&'.a . ~ well casing) 

Date b. - 2 -05 . 
,$*;2-0s 

~i C. &:WAN' 9!SE,w 

12. S-ent in well . inches inches 
botbm 

13. Wntcrcl.lity C l w  &O Clear 
Turbid q 15  

d o  
M i d 0  2 s  

pescn'bs) -'be) 
% ~ 

t - .  ;. L - - I ~ 
I 
I 

Fill in if driUing fluids were used and well is at solid waste facility: 

14.Totalsuqmded/ m@ / mfl 
solids 

15. COD f -" " "  
16. Well developed by: Person's Name and Firm 

fl&. dk/a~f 
7 /,& F&&C/d 
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v 

I ~ MONITORING WELL D E F O P M E N T  , , I 
I 

I 
- .  

I) FacilitylRoject *me COmQ' 
Well Name 

55AA -J42+- Facility Lit e, Pmnit or Monitoring Number 

Facility Address or Ownm/Resp~mible Party Ad- 

2 
bL 

~ i t y l ~ t e t ~ n i  

u p  k . --. 856 

I hereby certify that the lbwD i n f d o n  is buo ad mrrt to the bast of rc 
knowlbdge. 

Signature: 

Print Name: 

Firm: d 

~ 
1.  an this well be p q e d  dry? $yes No 

2. Well development method: 
surged with bailer and bailed 4 1  
surged with bailer and pumped 0 6 1  
surged with block and bailed 4 2  
surged with block and pumped 6 2  

' surged with blook, bailed, and pnnpcd 7 0 
compressed air 0 ' 2 0  
bailed only e l 0  

pumped W ~ Y  , x 5 1  
pumped slowly S O  
0 t h  . - - :m m 

3. T i  spent developins well $5 Inin. 

4. mth of well (from top of we11 c=b) 120 1 6  fL 
I 

5. lpide diameter of well >'I 

6. Volume of water in -well * C W ~  7.4 p1. 
7. ~ o l u m e  of water m o v e d  fnrm well d2*d'd .  

d o d ~  kl 8. Volume of water added (if any) 

9. source of water added 

10. Analysis perfarmed on water added? 0 Y= X.NO 
(If yes, attach mula) 

i 

Before Development After Development 
11. Depth to Water 

well awing) & 'j!s/jt,k 'q .  & . !  

Date b. &-/ -~r '  &-/ -o r  

Time c. 5 2 3 + - ~  b .: Qa p.m 
12. St$immt in well haohes inches 

bottom 
13.waterclkty C l w  60 am 6 0  

Turbid a 15  Turbid 2 5 ' I 

R)-'bs) G-xi'be) 
[ '.. . ., L - - 

. Fill in if drilling fluids were used and well is at solid waste facility: 

,,Total#/ dl / mJI 
solids 

is.. COD / 
16. Well developed by: Person's Name d Finn 
flM ~ @ A Z /  

c& t % m f I u  \ s'!dg 
17. Additional co~mnents on dsvel-t: 

. I 

i 
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MONITORING WELL DEVELOPMENT I ~ 

6. ~ o l u m e  of w t p  b well I wing 4.44 9. ' 

in if drilling fluids were ustd md wen is at solid waste facility: 

- .  
County Well Name I 

k? 

. - -1 8,0 1 14. Total ausvended / 

1. can this we11 be p q t d  $YCS O N O  

2. well dwe~apme~t  mothod: 
surged with bailer and bailed 0 4 1  
surged with bailer and p ~ d  0 6 1  
surged with block and bailed 4 2  
surged with block and pumpad 6 2  
~ m ~ w i t b b l o d ; b d l ~ ~ d ~  7 0  

0 ' 2 0  ' CO-.d air 
bailed d y  0 . l o  
puinpd x 5 1  
pumped slowly . 0 5 0  
other. - - . . I% mi 

5 Inin- 3. Time spent developing well 

4. &h ofwe11 (m top of we11 /37, /$ ' f~ 
5. Inside diameter of we1 z**  "" 

7. Volume of water removed from we1 
1 -  - -  - -  / 

. --. I 
I 

I 

Before Development After Development 
11. Depth to Water 

(frommof we~casiap) . / 0 9 . 9 ~  'ft. 
I 
I 

b. 6-& -sr Date I 

. . ~ 
I 

Ti ~ 
12. Sc@ent in well . inches in+= 

battom I 
I 13.waterclAty Q'CB~ O 1 0  Clear C) 2 0  

TurbidM 1 5  W i d  2 5  I 
I 
I 

I - 
I 

' I 

I 
I 

)dme fd. 8. Volume of wata added (if any) 

9. Source of water added 

10. Analysis perfmad 013 wetcr added? 0 Yes )$,NO 

(If yes, attach results) 
. 

solids -. 

15.. COD 

16. Well developed by: Person's N 

5% ,&Lf 

, 6~ FZ.G?L,U-- 

Facility Address or Own~~/Rcspo~~sible Party Address 

Name: 

' d ~  ' 

~ i t y / ~ t a t ~ ~ & :  

17. A d d i t i d  wmm& on devclopmmt 

lJ& cJW 2~ AFTtX o J Y  6 qr//rd> &%did. I 

d m  &2/&Z Q /ZK49 $?/Op,n (b -6 -or) d m  'z4*62 
d/! rn @ /2513?' ~~$cIP'" -6 -0s) 

(6 -- 7 -as 

1-y certifythntthrbmainfdonistrueand ~ t o t h e b s s t o f t  
howladge. 

Signature: 

Print Name: 

Firm: d 

1 
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MONITORING WELL DEVELOPMENT 

I - .  

h u m '  WeU Name 
I 

/@@a ~ 

1. Can this well be purged W? 

2. Well devolopmmt method: 
4 1  surged with bailer and bailed 

surged with bailer and p ~ d  6 1  
surged with block and bailed 4 2  
surged with block and pumped 62  

' ,urged with block, bailed, mdpllmpcd 7 0 -* . z o  compressed air 
bailed only 0 a10 
P W P = ~ ~ Y  . ' " 5 1  

so pumped slowly 
a t h e r .  - - . . 2B rn 

3. ~ i m s  spent dcvdopinp well 25' nilL 

4. ~epth of we11 (fbm top of well =ing) 24s ba' fi 

2" 

fJ) s. VOI- of water in well 
CZ.3 @. casing 

Facility Address or OwnerIResponsible Party Address 

Name: 

(Firm: d ~ 

. --- 

Before Development Aftex Development 
1 1. Depth to Water 

weu casing) 
I 

 ate b, 6 -/4 - 0 5 -  ~ - / & o s -  

Time c. $!j+f 
12. Sediment in well . inches inches 

bottom 
13. watercl&ty Clear 0 1 0 Clem ~ 2 0  

~ w b i d  p( 1 S M i d 0  2 5  
@esmi). -'be) 
7kW.l~ U r n &  d~i#c &-& - 
/ k/ac UQC,*H- I;/!& - 

~ 
Fill in if H m g  fluids were used and well is at solid waste facility: I 

I b b y  certify that the above i d d o n  is true lrul cnreot a the best of u 
knowledge. 

Fi: 
' 

street: 

r.v~l~e~fwatcrrcmovedfmmwe~ m.90 I& 

solids 8. Volume of watm added (if any) w. @ 

is .. COD 
9. Source of water ad&d 

10. Analysis perfanned on W- added? Yes  NO 
(If yes, ntbch resulre) 

17. Additional wmmenb on &el-C 

u~ g&' &&L@a i / ~ / r / &  A/e ~ M P ~ L S S Q ~  

Signature: 

Print Name: ~ 2.4A - 160



I 
I 

MONITORING WELL DEVELOPMENT ' 

- .  
county Well Name 

u r k  

1. Can this well be p w d  Hues NO 

2. Well ~~~~~~~t m c b k  
0 4 1  surged with bailer and bailed 

surged with bailer and pumped 61 
surged with block and bailed 42 
-4 with block and pump4 0 62 

w i t h b i d  blled, andpumped 7 0 
compmsed air '20 
bailed only .lo 
pump4 , Sr 51 
plmped slowly . 50 

- - . . 2B La o t h e r .  

6 5  min. 3. Time spent developing well 

4. ~epth af well (from top of well capiog) ?Ad f~ 

2*  

6. 2z Of 
in iiic WCI; 4 2 gal. 

7. volume of water m w d  from well X3, D gal- 

dm*. su 8. Volume of water added (if any) 

. --. ~ 

1 1. ~ c p t h  to water Before Development After Development 

weUcasing) . 

Date b. Cfe.f et?K 6-3-Cr ~ 
I 
I 

T i  c 8:ss .h  
I 
1 

12. S a j h m t  in well . in- inches 
bottom I 

I 
13. water clakty CIm 

Turbid M i d m  25 1 
I 

@esmi). -'be) 
* ~ l r f ; l ~ /  t i  

~ 
Fi in if W n g  fluids were used and well is at solid waste facility: I 

14. Totalsuspcndod / 14 f 1 
solids I 

I 
I 

I 

Facility Address or Owncr~Responsible Party Addm 

Name: 

city/state./~&: 

1'5.. COD 
9. Source of water added 

I 

I 

10. Analysis per fmd on Water added'? Yes  NO I 

of yes, attach mulb) ~ 
17. A d d i t i d  commenb on dcvclapmmt: 

J Ja J~UMTJ -4- *&lgcaq 4- mu/ J o w ~ r  P a o u ~ d ~  
~6 d h ~  &i i ie tn  j PI /&~  3 ~ ~ ~ .  

d d 4 .  

I hmby certify that the .bm. infomati011 is m e  .Id cmrrol to the best of 1 
knowledge. 

Signature: 

Print Name: 

Firm: d l 

I 
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MONITORING WELL DEVELOPMENT 

- .  

county Well Name 
u r k  

(.. 
. --. /i704 

I 

1. Can this well be p q e d  fhY7 

2. Well dcvolopmmt method: 
surged with bailer and bailed 
surged with bailer and pumped 
surged with block and bailed 
surged with block and pumped 

' surged with block, bailed, and pumped 

bailed only 
p-4 
pumped slowly . 
other . - - . . 

3. Time spsnt developing well 

4. Depth of well (ftom top of well casing) 

5. Inside diameter of well 

6. Volume of water in -well * a h g  

' ~ Y C S  No Before Development After Development 

( L a p o f  / / 7 .  &'.h 
well casing) . D !  " . 

. inches inches 
# 1 13. Water clarity Clou 1 0 

Turbid 15 

(pill in if drilling fluids were used and well is at solid waste facility: 

7.Volume of waterr~m~ved fromwell ApsW 2d9 Bal. 

8. Volume of water added (if my) ~ U n C  gal. 

b-! 9. Source of water added 

10. Analysis perfmtd on water ddedl Yes  NO 
(If yes, attach mulla) 

1 4 . T o m l ~ d e d ~  pJI 
=lids /d ~ ~ 

15; COD 
/' * / d ~  

16. Well developed by: Person's Name and F i  

A m  ' kv \ 

12ru r;Lrn/~lw. 
S 4 G  ( 

Facility Address or O w n c r I R ~ i b l e  Party Address 

Name: 

F i :  

c i t y l ~ ~ k  

17. Additional c o d  an ~~~~~~t: 

,2 68 p~gg F pkE55d&~ dsew am- OF HELL 
. I 

1 hmby certify that the above iafomntion is true and correct to the best of m: 
knowledge. 

Sigaanae: 

Print Name: 

Firm: d 

2.4A - 162



I 

MONITORING WELL DEVELOPMENT I 

- - .- 
- .  

couI@' Well Name 

. --- 
/ooJ' 

I 

I I 
I 

. 'I 
I. Can this well be pwed cby? Before Development After Development ~ 

1 1, Depth to Water /30*07' 
2. Well development method: ( W t o P o f  a weu wing) . 

S ' f t  /7/.33'6a . 
surged with bailer and bailed 4 1  
surged with bailer and prrmped 6 1  
surged with block and bailed 4 2  Date b. 6 -/S-,PS . 6 -/S--o$- 
surged with block aud pumped 6 2  

' surged with block, bail& and pumped 7 0 
compressed air Time c. &tr& ?'/r& 1 
bailed only 
P W ~ ~ Y  . 5 1  12. Salbent  m WON . inches inches I 
pumped slowly . 0- 5 0  battom 

13. ~atcrcl&ty Clear 0 1 0 
I 

other . - - . . :m mi 
TvrMdpG15 

(Zo min. pesmie). 3. Ti spent developing well PWi'b'ba) 

4. Depth of well (from top of well casing) /73.sfa 3k/&C L / o w ~ ~ ~  
I 

5. Inside diameter of well 2 " , in- I 

6. Volume of water in well 70 gad. casing 
Fill in if drilling fluids wcre used and well is at solid waste facility: 

7. Volume of watcr moved fmm well $5 d m  

1 4 . T o a e ~  lOBll / 4 ~ 
,tlhd @ solids 8. Volume of water added (if any) 

IS..COD 
9. Source of water added 

I 
10. Analysis performed on watcr added? o yes KNO 

(If yes, attach results) 

I 17. Additional comment8 on development 

3&V€Z0- &/M& dl& & ~ ? h  

Facility Address or Ownerhhspomible Party Address 

Name: 

Firm. 

city/statelz&: 

I hereby certify that the above i n f d o n  is true and comct to the best of m 
knowledge. 

Signature: 

Print Name: 

~ i m x  d 
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I 

MONITORING WELL D E V E L o p ~ ~  

- - .. 
I 

- .  

FacilitylProje~t Name i? , .  Well Name 55AA Vo&l# u r k  . --- /@& 
FmiliQ Lic e, Pennit or Monitoring Number 

~ 
I 
I 
1 

I. Can this wall be pu%ed dry? n ~ e s  No Before Development After Development ~ 
11. Depth to Water 

2. well dtvolopnimt methd. (from top of 71;"$/"h 8 ~ 1 4  'R ' I 

0 4 1  wellcasing) , 

surged with bailer and bailed 
surged witb bailer and p ~ e d  6 1  
surged witb block and bailed 4 2  Date - &/6-65 
surged with block and pumped 6 2  I 

' mgta with block, bailed, and pumped - 7 0 
comprsssed air pS . 2 0  Ti =. 7 ~ ~ 7 4 -  S ~ / ~ A  ~ 
bailed only 0 . l o  

. pumped'm'y w S l  12. Scrbmcnt in well . inches inches 
prmrpd slowly . 0 so bootom 

- - . . -,e ill 13. water~~arity CIW o t h e r .  I 

5 min. I 
3. Time spent developing well 

4. Depth of well ( h m  top of we11 casing) /fi& ' ft. 
5. h i d o  diameter of WCU sf oh. I 

4 6. VOI- of water in - 
-in% 9-7 B.I 

Fill in if drilling fluids were used and well is at solid waste facility: 

7. ~ o ~ u m e  of water mnovtd ~ I I I  well 30,0  I@. 
I 

14. Total suspended / 
solids 8. Volume of water added (if say) gal. 

* f 4 ~  
D m  15.. COD 9. Source of water added /. * / m d ~  

16. Well dcv oped by: Person's Name 
10. ~nalysis  performed on water added? 0 yes ' j l lC~o  k y  

(If yes, attach results) 
~ C W  FflaRICc 

17. Additional comments on -1-E 
- 

Facility Address or OwnerIRespomible Party Address - 

Name: 

Finn: 

city/s-6 

I 

I hereby certify that the above information is truc md correct to the bast of XI 
knowledp. 

Signatam: 

Print Name: 

~ irm:  d 
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MONITORING WELL DEVELOPMENT 

I 

County Well Name 
u r k  

I' . --- 
MonitoringN14nber 

I 
I 
I 

Fill in if drilling fluids were used and well is at solid waste facility: I 

I 

1. Can this well be purgd dry? n r4(" 
2. Well dcvelopniglt melhod. 

wed with bailer and bailed 4 1  
mged with bailer and pump4 6 1  
swged with block and bailed 4 2  
surged with block and pumped 6 2  

' surged with block, bailed, and pumped 7 0  
compressed air @ ' 2 0  
bailed only . I 0  

. P U ~ P = ~ ~ Y  . 5 1  . , 
pumped slowly . 5 0  
other . - - 2E3 .mi 

/ min* 3. Time spent developb well 
I //KO \ 4. Depth of well (from top of well caJing) 

I 

Before Development After Development 
1 I. Depth to Water I 

(-mJoP I)$,oT fL 
wsu casing) . 68.47'.a . I 

Date b. b -  / + o r  6 -f4-05- ~ 
~ i m s  . meo- 

12. S u b m t  in well . inches inches 
- .  

13. Watcrclarity Clear 0 1 0  

@-'be) 

&fliU=, . 

7 . ~ 0 1 u m ~ 0 r w a m r c m o y e d ~ ~ ~  Hpw3'0~~ 
8. Volume of water added (if my) 

9. Source of water added 

Facility Address or Owner/Respomible Party Address I hcreby certify that the above i n f d o n  is true and comct to Leaaest of m . .- knowledge. 

14. Total suspended 
solids 

I 

IS..COD 

10. ~na~ys is  performed m water added? o Yes  NO 
(If yea, atlach results) 

Name: 

Signature: 

' Prirrt Name: reet: 

16. Well developed by: Person's Name and Finn 

~ ~ ' P V I C  

17. Additional commsnB on development: / 
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MONITORING WELL DEVELOPMENT 

- .  

Facilitylprojw Name 
I 

County Well Name 
55AA V o$e ~ r k e  /63% 

I 

. --. 
Facility Li e, P d t  or Monitoring Number I 

3. T i spent developing well 25' mh 

4. ~epth of well (from top of well casing) ,zTa .8 R 

5. Inside diemeter of well 9 ,  4 ' "  

I 

1. Can this well be purged dry? Ym ?$NO 

2. well davelopnlat method: 
surged with bailer and bailed 0 4 1  
surged with bailer and pumped 6 1  
surged with block and bailed 4 2  
surged with block and pump4 62  

' with block, bailed, and pumped 7 0 
M . 2 0  . compressed air 

bailed only 0 -10 
p u m p d d  . 5 1 
pumped slowly 50 
othcr . - - . ' :)Cds 

I ~ 
Fill in if drilling fluids ware used and well is at solid waste facility: 

I 

Before Development After Development 1 

1 1. Deptb to Water I 

(from top of' 
wellcasing) . .a 94.8r.e . 

b. GI-/+ -05- ' Date 6 -/4 -6- I 

.. $70; / r -  K'crF* ~ 
Time 

I 
12. S c & n d  in well . . i n c h  inches 

boOIom 
13. W&I clkty Clear 0 1 0 

Turbid 1 5  

7. v o i ~ e  O~W~CX-OYUI fram wcu &pw @ 1 4 . T o m l ~ d e d ~  q g l l  / mJI 
)\f&LC gal 

solids 8. Volume of water added (if any) 
I 

9. Source of water added 
15.. COD 

I 

10. Analysis perfamrbd on water added? Yes A NO 

17. Additional c o d  on developmant: 

16. Well developed by: Person's Name and Finn 

Facility Address or Owner~R-ible Party A d d m  

> Name: 
Firm: l(i s-: 

city/statclz&: 

1 hereby certify that the above information is true and camct to the best of n 
howledge. 

Signatun: 

Print Name: 

Firm. + 
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MONITORING WELL DEVELOPMENT 

F a c i l i p I j ~ * N ~  County Well Name 

Facility Address or Owner/Responsible Party Address 
1 

1 b b Y  ~atifithnttheabove i n f d m k t r u e d ~ ~ m c t t o t l ~ ~ b c s t o f n ~  
knowledge. I 

Name: 

Signature: 1 
I 

Print Name: 

c i t y / ~ t a t & i i  ~ i r m :  -. 

r 55AA 
Facility Lit c, P d t  or Monitoring NUUba 

7. Volume of water removed ~ ~ O I D  well 35.4 gal. 

di4 8. Volume of water added (if any) gal. 

/tm 9. Source of water added 

. loo-? -- 
I I 

14. Total iuspcnded / mg/l / mgA 
solids 

15. COD /' Indl / 4  
I 

10. Analysis perfomed on water added? yes  NO I 

(If yes, attach resulb) I 

17. Additional corn- on developmmt: 
i 
I 

1.  an this well be pwed ctryl a yes No 

2. Well development method.. 
0 41 with bailer and bailed 

surged with bailer and p m p d  6 1  
surged with block and bailed 42 
surged with block and pump4 6 2  

' surped with biffik, bailed, and pumped 7 0 
corapressed air '20 
bailed only .10 

pumped . x 51 
0 50 putlped slowly 

other . - - ? la 
48 min. 3. spent developing well 

4. ~epth of well (from top of well 91.0' ft- 

. 5. Inside diameter of well 2' "D 

6. volume of water in -well S 9  gal. 

Before Development Mer Development 
1 1. Depth to Water 

(mW'Of  00.78' A. (o9.93' -A.  
well casing) 

b. h-3-0S ' Date 6 -3 -09  

Time c. 7; 3.r- S.'.Z 3 * 
12. Saljment in well . inches inches 

b a r n  I 

13. water clarity clear o 1 o 
Turbid* 1 5 I 
(Desmi). @-'be) I 

,;J - C o ~ a  
I L 1 

b b t o u a .  i 

I 

Fill in if drilling fluids were used and well is at solid waste facility: 
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. I  

MONITORING WELL D E V E I ~ ~ E I ~ ~  

I 

I 

- .  

County Well Name I 
/oio I 

urke . --. ~ 
I 

ayes p d ~ o  I. can this well be purged dry? Before Development After Development I 

11. Depthtowater 

2. well devclopnient rndh~d: ( w w o f  L 55;9/'.a well casing) . gP,~c@ 'tt . 
surged with baila end bailed 4 1  
surged with bailer and pumped 6 1  

b. G ~ j - o r  surged with block and bailed 4 2  Date Ga3 4" , 
surged with block and pumped 

I 
6 2  I 

' surged with block, bailed, and pumped 7 0 . . 
mmprosscd a i ~  0 . 2 0  Time C. //.!p.& /$.'@+ ~ I 
bailed d y  . l o  
p-pedonly 3c 5 1  12. Salixneat in well . . inohes inches 
pumped slowly . 5 0  battorn 

o t h e r .  - - . . la Ia 13. Water clhty am a 
M i d  6& Turbid I 

3. T i  spent developing well go =in- ipcwxii) .  Pww I 
4. ~ e p t h  of well (from top of well casing) 92.0' fL ' 5. b i d e  d i m  of wdl A" l ia.  

4 6. Volume of watm in -well 

Facility Address or OwnerIResponsible Party Address 

Name: 

Firm: b SL: ' 

c i t y l s ~ i  

I 

casing 4.8 p'. 

7. Volume of water removed from well & gal. 

I e y  certify that the above infomation is We d comct to the best of rnl 
knowledge. 

Signature: 

Print Name: 

Firm: -. 

Fill in if drilling fluids were used snd well is at solid waste facility: 

M.Toll-/ gll f mg/l 
solids 8. Volume of water added (if any) 

9. Source of water added 

10. Analysis perfmtd on water added? O Yes  NO 
(If  ye^, sttach result8) 

15.. COD 

16. Well developed by: Person's Name andFirm 

s :MB I 
I 

17. A d d i t i d  cornman$ on development: 
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I 

MONITORING WELL DEVELOPMENT 

- - .. 
- .  

. 

dEtL dt~s 3w-PED dS/k/& me & ~ Q = D R  

& f ~ g  DP P R 6 5 9 a  U ' m  A;T 2#m* OF d4zL - ' I  
I 

C O ~ Q '  

~acility ~ddress or OmerIRsponsible Party Address 

Name: 

Fe: 

I M b y  certify that the above i n f d o n  is t r u e d  camct to the best of m: 
bowledge. 

Signature: 

Print Name: 

Well Name I 

I 

u r k  

1. Can this well be purged dry? .a YCS 

2. Well development method: 
with bails and bailed 0 4 1  

surged with bails and p-4 6 1  
surged with block and bailed 0 4 2  
surged with block and pumped 6 2  

' -4 with block, bailed, md pumped O 7 0 
comprassed air e 2 0  

. --. 

Before Development After Development 
1 1. Depth to Water 

(- top of & 
weu casinp) . 

@b.lz .n $ ? ~ , / ~ . ' . r  . 

Date b. k --/4-05 d - / # - ~ r  

Time 
bailed only - 1 0  
p-pedonly * .  5 1 
pumped slowly . S O  
othcr . - - lllxl m 

3. Time spent developins well 2s' mi,L 

4. ~ e p t i  of well (fimm top of well -I d 2 ~ 0 '  % 

2 'f , in* I 5. Inside diameter of ~ d l  

I) ~ v o l m e o f r ~ i ~ w e l l  
wirrg 2 2 .  7 gal. 

v t e r  w w e  qd gd. 

' gal. 8. Volume of water added (if any) 

1 
12. Sediment in well . inohes inches 

bottom 1 
13. water clarity Clear 1 0 

m - i ' b e )  
~ w ~ I o  U r n &  1 - -&TEW- u g g  
M P W  l Jac d d r n  

' \  -- 
Fill in if drilling fluids were used and well is at solid waste facility: 

1 4 . T o t n l ~ d /  Ppll / mgll 
solids 

15.. COD 
9. Source of water addcd 

10. Analysis performed on water added? Yw  NO 
o f  p, attach results) d 

17. Additional comments on deve10pmmt 
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I MONITORING WELL DEVELOPMENT 
I 

- .  
FacilitylProj& Name Well Name 

. - 

_ib&k 55AA p""8 U p  .k . --. /0/2 
I 

Facility Lit, e, P d t  or Monitoring Number 

- .  
Well Name . - cow'  

u p  k I 
. --. /0 /2  

I 

1. can this well be purged dry? D Yes NO Before Development After Development I 

(I) s. volume of- in -well I cash3 8.s gal- 
Fill in if drilling fluids were used and well is at solid waste facility: 

2. Well d c v o ~ o p m ~ t  
surged with bailer and bailed 4 1  
s ~ e d  with bailer and p ~ q ~ e d  6 1  
surged with block and bailed 4 2  
surged with block and pumped 6 2  
surged with block, bailed, and pumped 7 0 
compressed air 0 ' 2 0  
bailed only 0 a 1 0  
p=pdonly . SC 5 1  
pumped slowly . 5 0  
0 t h .  - - illlls 

3. Time spent developing well 40 " 
08.0' ft. 4. Depth of well (from top of well casing) 2 5. h i d e  diameter of well sf' ' "  

1 1. Depth to Water 
(-1.p" 45:$hg= 

I 

we~casiug) . 92.7@'.a . ~ 

b. 6-3-or ' Date 

Ti c. q:cc*;- 
I 

12. Sejhnmt in well . inches inches 1 
bo#om I 

13. wpter cliity Clear 0 
. m i d  

- d 2 0  
M i d 0  2 5  I 

@esmb). -'be) 
= a r b r e  

/I.AttGJO- ' 
-, 

I 
I 

Facility Address or OwnerIRespomible Party Address 
I 

I hereby cer t i fy that the ibw. inf~oniatmed miwttothebestofn~ 
knowledge. 

Name: 

7. Volume of water removed fnrm well 

W '  gal. 8. Volume of water added (if any) 

/V- 9. Source of water tidied 

14. T o t a I m d d A  pill / mgll 
solids 

15.. COD 
/' P" 1 0 B l l  

Firm: l 

I - I 

10. Analysis pcrformtd on water added? o yes )(,NO 
(If yes, attach rcsulb) 

17. Additional wmmmb on dev01opmat: 

I Signabure: Firm: 

Print Nw: stnet: I 
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I 

I 

MONITORING WELL DEVELOPMENT 

i " - - .. I 

- .  

Firm: 1 signature: ~ 

FacilitylProjCct Name 

Facility Address or OrmerIRspomible Party Address 

Name: 

county 

I hereby certify that the above i n f d a n  is true and carrtct to the best of rn: 
knowledge. 

street: 
' 

c i t y / ~ t a m i  

Well Name 

Print Name: ~ 
I 
I 

Firm: d 

55AA Vo&l# 
Facility Lie e, P d t  or Monitoring Number 

u p k  . --- . . .  /0/3 -.- 
I 

1. ~ s n  this well be PI-ed dry? yes 'NO 

2. WE~I dsvolopnient rnchxk 
surged with bailer and bailed 4 1  
surged with bailer and pumped 6 1  
surged with block and bailed 4 2  
surged with block and pumped 6 2  
surged with block, bai l4  and pumped 7 0 
wmpresstdaiT ' 2 0  . 
bailed only a10 
F-lJ=donly. x 5 1  
pumped slowly 5 0  
other - - - ?a rn 

3. T i e  spent developing well $' 9, mia 

4. Depth of well (h top of we11 -1 [ad; zS ft. 

) 5. b i d e  dim* of zlf Oh 

4 a . v o l - o f w m t e r i n ~ ~  B.7 d. =w3 *, @ 7. Volume of water removed fimm well 

8. Volume of watar added (if any) ) d 6  d. / t L d  9. Source of water added 

10. Analysis perfamred on watn added? 0 Yes XNO 
(If yes, attach msult8) 

17. A d d i t i d  comments on developmmt: 

Before Development After Development 
11. Depth to Water 

a ~ 9 ~ 9 6 ' . a  . wellckping) . 

I 

Date b. c fr-b~ (5 - /~ -oT I 
I 

T i  0- ,xf@ *A+ 8 ;9pp---' , 

12. S a m t  in well . inohes inches 
bottom 

13. water clarity clear o 1 0 am $ 2 0  
TurMd PC 1 5 M i d 0  2 5  
fDescrii) . Wmin'ba) 
$?2.6dy - 

I 
I 

Fill in if drilling fluids were used and well is at solid waste facility: 
I 

I 

14. Total suspended / 
solids 

d //-d 
! 

1'5. COD / 4 / m d l  

16. Well developed by: Pmon's N 
7%- au FHMU 

I 
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I 
I 

MONITORING WELL DEVELOPMENT ~ 
I 

- - .- 

i - .  
F x i I i b ! j z d N ~  county WeU Name 

I Signature: 

1 55AA 
Facilj@ Lit e, P d t  or Monitoring Number 

I 

Facility Address or Owner/Respomible Party Address 

Name: 

u r k  

'I hercby certify that the above infinmation is true and comet to the best of m ~ 
knowledge. 

saet: 

c ~ ~ I s ~ ~ w z ~ :  

. --- 

1. Can this well be purged dry? D y e s  %NO 

2. We11 development mdhod: 
surged with bailer and bailed 0 4 1  
surged with bailer and pumped 6 1  
surged with block and bailed 4 2  
wged  with block and pumpsd 6 2  
surged with block, bailed, and pumped 
campressed air 2 ;:! 
bailed only 
~umpedonly . - 5 1  * .  
pumped slowly . 5 0  
o t h e r .  - - . . ?a MI 

3. Time spout develop@ well $5 .dL 
# 

4. r*pm of well (from top of well casing) 3 0  S ft. 

2'' a &  1 5. h i d e  diama&r of well 

6. Volume of water in -ell tib w b g  / s o  sll. 

7. V O I ~ ~  of water moveti  tmm  we^ MM 4C g a ~  

j,4hLc 8.L 8. Volume of water added (if my) 

/%- 9. Source of water added 

Print Name: 

~ i m x  I 

Before Development Aftp Development ~ 
1 1. Depth to Water 

I 

a. //3,0' . / . /  . ~ weUcasinp) . 

Date b. & M - ~ s -  
I 6-/9-0~- ; 
I 

Time c. /.<-. p+ zx--jfe ~ 
12. Seiliment in weU . inohes i n 4 a  

bottom 
13. waterclkty Clear 0 1 0 , f 2 0  

TurbidK 1 5  Turbid 2 5  1 
 mi) . P=Qibe) ~ 
d#Y#c&e- I - ._ - 1 

& ~ e  / O n 0 ~ .  I 

O F  'ira/€a.R!mw . I ~ 
1 ~ 

FiU in if drilling fluids were used and well is at solid waste facility: 

=@ . u n  14. Total ampended / 
solids 

15.. COD / IwA / * ~  
10. Analysis p e r f o d  on water added? yes  %NO 

(If yes, a#ach results) 
I 

17. Additional cornmenla on dtvelopmmt 
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I 

MONITORING WELL DEVELOPMENT ~ 
- .  I 

county Well Name I 

/@/S I 

. --- ~ 
I I 

I 
Before Development After Development 1. Can this well be purged W7 p Yes 7 NO 

1 

11. Depth to Water 

2. well davlopnimt mdhod. (-top of b3.47 ' '& 
wellcwing) , 

749.97' .a . 
0 4 1  surged with bails and bailed 

I 

surged with bailer and pumped 6 1  
surged with block and bailed 4 2  Date b. &*3-aS . G - s - a r  
surged with block and pumped 6 2  ~ 

- surged with block, b l l d  d pumped 7 0  . . 
comprsssed Sir ' 2 0  Time c. /:30 z7q@lcc 
bailed only 0 - 1 0  
prnaped'm'y x 5 1  12. S-mt in well . inches inches 
pumped slowly 0 5 0  battom 

a t h e r .  - - Ia 13. wamcl&ty C l w  Turbid fi5 Clew 6 2 0  
M i d 0  2 5  

6. Volume of water in f&# we11 '10 rrb I 

Fill in if dr i l l i i  fluids w m  used and well is at solid waste facility: 

I 
Facility Address or Owner/Respomible Party Address 1 hercby d f y  that the above i n f d o n  is true md comet to the best of m ( 

knowledge. 
Name: 

I 

30.0 @. 7. Volume of water rcmovtd from well 

! gU 8. Volume of water added (if my) 

N m  9. Source of water added 

I Signature: I I Firm: 

Print N m :  Sact: 

I 

14.TotllNlpadod/ =@ / msn I 
solids I 

IS.. COD / 4 / m f l ~  ~ 
16. Well developed by: Person' 

10. Analysis performed on watcr added? Yes  NO 
(If yes, attach results) Cw 

17. Additional comments on WelOprnmt: 
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SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

Well Number q- l i 3  
I 

Inspected by 5-C. Fhd2.z 
I 

Company SCS  
I 

Well Surface Description: 

Stickup (ground surface to top of riser casing): ~ . b \ '  

Riser casing diameter; 2'' ' 
Steel surface protective casing: /yes No 

D-55' . I  

Cap: NO L O C ~ > ~ ; ~ Y ~  No 
Concrete surface seal: Yes I 

I 

Surface seal conditionlintegrity: I 

I 

1 
Remarks: 

I Well Description: 

66.2% 1 
Depth to water (measured from top of riser casing): 
Well depth (measured from top of riser casing to bottom of well): 9.3-4~' 
Evidence of sediment in bottom of well: /Yes . No - Maybe - 
Remarks: O . Z ' ~ ~ &  h ~ m a  

Recommended for Development: yes /NO 

I 

Notes: I - 
I 
I 
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SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

Well Number LT -%A 
Inspected by 5 . C .  , r O  

Company ,c;CS 

Well Surface Description: 

Well Status d u-,ud 
i 

Date b\\- \a5 
i 

1.i4 Stickup (ground surface to top of riser casing): I 

Riser casing diameter: Z" , 
Steel surface protective casing: d e s  No 

0.55 Protective casing diameter: 
/yes 

I 

Cap: No Locked: J Yes No 
4 I 

Concrete surface seal: 
I 

Yes I 
I 

Surface seal conditionlintegrity: I 

I 

Remarks: nf3 I 

1 

i 
I 

Well Description: 

Depth to water (measured from top of riser casing): 4 . ~ '  
Well depth (measured from top of riser casing to bottom of well): 8 3 . 0 2  

6 0  Evidence of sediment in bottom of well: Yes . Maybe 
I 

Remarks: i 
I 

Recommended for Development: Yes d o  

Notes: - 

Page 1 - 
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I 

SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECION REPORT 

Well Number kz- \I 
Inspected by 5 -C . &A-& C 

we11 status ~ ~ ~ L C G L  I 

Date b\\b\s"j 
I 
I 

Company 5LS 

I I 
Well Surface Descri~tion: 

a. 16' 
I 

I 
Stickup (ground surface to top of riser casing): ~ 
Riser casing diameter: 2" hjo I 

I 
Steel surface protective casing: J Yes No I 

0.55 1 
Protective casing diameter: 
Cap: / Yes No Locked: /yes No 
Concrete surface seal: Yes 40 
Surface seal conditionlintegrity: 

Remarks: na 

Well Description: 
I 

Depth to water (measured from top of riser casing): 6i.44 ' I 

3 5  I 
Well depth (measured from top of riser casing to bottom of well): 

/ 
Evidence of sediment in bottom of well: " Yes . No - Maybe - 
Remarks: \M\C =~;-L,-,;T - f' - m- i3 \& bo d+- Q* 

uwsk!L.L,% wm \hurl- 
I 

I 
I 

Recommended for Development: Yes 40 
Notes: - 

Page 1 - 
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I ~ ~ 
I 
I 

SNC ALWR ESP PROJECT 
tXlSTlNG OBSERVATION WELL INSPECTION REPORT 

Well Number L F / ~  

Well Surface Description: 

Stickup (ground surface to top of riser casing): 2 J k ' 0# qZ 
Riser casing diameter: 4 'I Y~/D - q d  4'v/D s&& qd Pv'L 

.* 
Steel surface protective casing: J Yes No 
Protective casing diameterm .5 5 O b 5 5  . I  

/ I 
c.l Cap: Yes No Locked: '/ Yes - No 

Concrete surface seal: / Yes ~ No 
Surface seal conditionlintegrity: 

Well Descri~tion: 

Depth to water (measured from top of riser casing): 64/60 
Well depth (measured from top of riser casing to bottom of well): ?0 ,65  
Evidence of sediment in bottom of well: / Yes . No Maybe 
Remarks: 

Recommended for Development: Yes 

Notes: - 
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3 SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

a? I 

Well Number , 

Inspected by JQL ?u& / Date 5 - & - D 5  
/Z.-SS a/- 

I 
I 

Well Surface Description: 

Stickup (ground surface to top of riser casing): 1.4 
Riser casing diameter: 2 "  
Steel surface protective casing: L/ Yes No 
Protective casing diameter: 0.36r 

4es Cap: No Locked: &es No 
Concrete surface seal: Yes AiT 
Surface seal conditiodintegrity: 

d 

3 Remarks: 

Well Description: 

depth to water (measured from top of riser casing): /Z6.40-  
Well depth (measured from top of riser casing to bottom of well): Yo.  
Evidence of sediment in bottom of well: Yes J No Maybe 

~ 

/v'r,EL u+= ---/- , I  
Remarks: - N O  &4nE I 

&=cm=l/e I 

L: I 

I 
Recommended for Development: No 

I 

I 
Notes: I 
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SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

Well Number a? Well Status \AwAda 
I 

Company 

Well Surface Descri~tion: I 

I 
I I 

Stickup (ground surface to top of riser casing): I - '? - o - ( 2 = (- $8 
Riser casing diameter: 2 " 

i 
Steel surface protective casing: / Yes No 

I 
Protective casing diameter: 

Cap: J yes No Locked: 

~ 
Concrete surface seal: Yes NO 

Y..- N O  @a4 Oc*P 3 ~ 1  1 
Surface seal conditionlintegrity: G l R  I ~ 

3 Remarks: 
I 
I 

Well Description: i 
I 

depth to water (measured from top of riser casing): 
l a / /  - 9  I 

Well depth (measured from top of riser casing to bottom of well): 99.- 6 y J  I 

Evidence of sediment in bottom of well: yes /' NO Maybe 
Remarks: p &, 
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SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

Well Number /q 2. well status \ a d *  I 

Company 5CS \ B& 
Date 5 / ( 4 1  0s I 

I 
I 

11: 5 C M  I 
I 
I 

Well Surface Description: I 

I f 
Stickup (ground surface to top of riser casing): 1 -  94 - 0 - 5 8  = 1 - 3 6 ' 

I# 

Riser casing diameter: d I 
Steel surface protective casing: J Yes No 

I I 

Protective casing diameter: 0 . 6 6  I 
J yes 

I 

Cap: No Locked: J Yes No a&) I 
Concrete surface seal: yes d NO I 
Surface seal conditionfintegrity: bf  i4 I 

I 
I ~ 
I 

I 

Well Description: 

depth to water (measured from top of riser casing): '10.5 ' 
I 

Well depth (measured from top of riser casing to bottom of well): 9 = t - 3 $  ' 
Evidence of sediment in bottom of well: Yes /'- No Maybe 
Remarks: 6 0 I 

. . I 

Recommended for Development: No 

JW- ~ ~ L b  Ga.s;AJ o - o r  '&a - 
Notes: 

. 
1u C D C ~ , ' , . ~  p 2 #* 

J 

I 
I 

! 
Page 1 of - I 

I 
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SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

Well Number 177 Well Status ~ f i y t u a  

hspected by d o ~ d  f i ~  
Company 5 0 u ? 7 ~  &M/~J~&I& t 

Well Surface Description: 

Stickup (ground surface to top of riser casing): 0. 5 F>- 
Riser casing diameter: .z /We 
Steel surface protective casing: /Yes No 

P r o t e c t i v e ~ ~ ~ d i a m e t e r :  

Cap: No Locked: 
Concrete surface seal: Yes 

No 

6 
Surface seal conditiontintegrity: N/A 

Remarks: 

Well Descri~tion: 

depth to water (measured from top of riser casing): /z-z 23 F r  
Well depth (measured from top of riser casing to bottom of well): 132, 62 f 7- 

Evidence 01 sediment in bottom of well: / Yes No - Maybe 
Remarks: 7%#6 5 7 ~ ~ 4 -  AJ / #EA f 646 31~ 7 I 

Recommended for Development: No I 

I 

Notes: - 

Page 1 of - 2.4A - 182



SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

w 2 A  Well Number well status I 

Inspected by 5@Urct  
Company 5 CG , 

I 
Well Surface Descriwtion: I 

3.17-0.q~ = 2.~6' I Stickup (ground surface to top of riser casing): I 
Riser casing diameter: ~ " N D  ?& J ~ ' ~ V L  ~ 
Steel surface protective casing: Yes No 
Protective casing diameter: O , S ( '  
Cap: . - Yes 7 No Locked: /y Yes - No 
Concrete surface seal: - Yes 7 NO 

Surface seal conditionlintegrity: 
w,  r d &  

Remarks: 

3 I 

Well Descriwtion: 
I 

Depth to water (measured from top of riser casing): 61.01 i 
Well depth (measured from top of riser casing to bottom of well): 40 4 50 - Evidence of sediment in bottom of well: Yes . No Maybe 
Remarks: - 

I 

Recommended for Development: Yes No 

Page 1 
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SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

Well Number 4 0 3  A well status \ ~d * 
Inspected by 

Company 9:s- AM.. E n  

Well Surface Description: ~ 
\ I I 

Stickup (ground surface to top of riser casing): 1' 5 3 - o . cr I = 1 - I I I 

Riser casing diameter: I) I 

Steel surface protective casing: J Yes " NO I 

1 
Protective casing diameter: n . % 3  
Cap: J yes No Locked: J Yes No (ud-KOL 1 

~ 
Concrete surface seal: Yes J N O  I 

I 

Surface seal conditiodintegrity: u fk SIWVD& ~ / s  oaqf a . 
I 

I 
I 
I 

Remarks: ~ 
Well Description: 

I 

depth to water (measured from top of riser casing): 6 0 . 2 5  
I I 

Well depth (measured from top of riser casing to bottom of well): 8 7,-51 - I 

Evidence of sediment in bottom of well: Yes NO J N e  

Remarks: 

Recommended for Development: J Yes - No 
I 

Notes: - 
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SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

Well Number 8 OLl Well Status \ - x t ~  

Inspected by MA* L L ~  Date 51 c ( 0 s  I 
: 

Company SC .S T-SCJhA I 

Well Surface Description: 
I 

~ 
I 1 

Stickup (ground surface to top of riser casing): 2 . I /  - 0- 3 = \-$2 ~ 
Riser casing diameter: 3" 
Steel surface protective casing: /Yes No 

Protective casing diameter: o - 8 3  ' 
J Yes Cap: No Locked: Yes No 

~ 
I 
I 

Concrete surface seal: Yes A No 1 
I 

Surface seal conditiodintegrity: w l  I4 ~ o c c c &  - P os ks 
I 

S m A  rA w d  - 
Remarks: J 

~ 
I 

Well Descri~tion: 
4 

depth to water (measured from top of riser casing): 6 2.t 3 I 
I 

Well depth (measured from top of riser casing to bottom of well): 95.2 ' I 

Evidence of sediment in bottom of well: ,/ Yes No Maybe 

Remarks: s 0 . l ~  6 0  4 
\ 

h r d h  

Recommended for Development: Yes - No 

Notes: 
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SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

Well Number 805R 

Well Surface Description: 

Stickup (ground surface to top of riser casing): 2 - 0 - 0 -  Y 2 , 1 .st ' 
Riser casing diameter: 2 "  

Steel surface protective casing: /' Yes No 

Protective casing diameter: 0 - 8 3  

Cap: / yes NO Locked: J Yes No 

Concrete surface seal: Yes No 
Surface seal conditionlintegrity: E J I A  

J Remarks: 

I 

Well Description: 
I 

depth to water (measured from top of riser casing): 7772 
I 

Well depth (measured from top of riser casing to bottom of well): / 9 8 -. bg 
/ 

Evidence of sediment in bottom of well: Yes No Maybe 

Remarks: S& A S I / ~  0% 41'9 . 

Recommended for Develo~ment: No 

Notes: - 
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'3 SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

Well Number 9 ~ b s  # 

Well Status G y " ~ w e  

Inspected by 5 . Rte4xq Date 

Company S C ' ~  

Well Surface Description: 

Stickup (ground surface to top of riser casing): /, 8-0 .65  = lJ5 
Riser casing diameter: 2" NT> '<<A ~ / o  fvC 
Steel surface protective casing: J k y  No 
Protective casing diameter: L e k -  Cap: - Yes J No Locked: 
Concrete surface seal: -- Yes J No 
Surface seal conditi 

Remarks: 

I J  
Well Descriwtion: 

Depth to water (measured from top of riser casing): 
Well depth (measured from top of riser casing to bottom of well): 6.4. 3 5 
Evidence of sediment in bottom of well: - Yes ,/ No - Maybe I 

--M 
I 

Remarks: 

I 

Recommended for Development: Yes ~ 
Notes: I 

Page 1 - 
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SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

,, - 
Well Number 3 0 n Inspected by S / L  &%&-J 

/ 

Company 5CS 

Well Surface Description: 

Wpll status a 
Date $//y&L 

Stickup (ground surface to top of riser casing): .48k.7e.w "&q@ 1 
Riser casing diameter: 

/ 
4 ' 2 9  5 6 ~ 0  p > ~  

Steel surface protective casing: Yes - No 
Protective casing diameter: 
Cap: Yes J No Locked: $ / 

Concrete surface seal: I/ Ye. - NO L5 &, 

Surface seal conditionlintegrity: 
A 

Well Descri~tion: 

Depth to water (measured from top of riser casing): 57.5 2 
Well depth (measured from top of riser casing to bottom of well): 7 5 r I 

Evidence of sediment in bottom of well: Yes . No Maybe 
Remarks: &f'+ b- 

4 0  

~ 
I 

Recommended for Develo~ment: Yes 
I 

Notes: - 
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3 SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

Well Number 86q 

Inspected by Sb 7%~ 

- 
Well Status - w q k - ~  

Date ,c4 18-05 

company &kern G h b k s  

Well Surface Description: 

Stickup (ground surface to top of riser casing): / a 3  €4 
Riser casing diameter: 2 41 

Steel surface protective casing: J Yes No 
Protective casing diameter: 0.54 G% 
Cap: /' yes No Locked: v Yes No 
Concrete surface seal: Yes / N o  
Surface seal conditionlintegrity: 

3 Remarks: 

Well Description: 

depth to water (measured from top of riser casing): -3 lLke t  I 

Well depth (measured from top of riser casing to bottom of well): 94.35 fe I ~ 
Evidence of sediment in bottom of well: , Yes Maybe I No - 
Remarks: k d f i  hvb4)anre - ow &:nk o* W& 14urI 

Recommended for Development: J Yes . No 

Notes: - 
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SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

Well Number 33% A Well Status ' ~ Q L - Q L  

/ 
Inspected by , \ o h  ?d Date f;: 18- a5 

Compag -*r Corn P-/ J W V ~  15.9- ay-- 

W&II Surface Description: ~ 
Stickup (ground surface to top of riser casing): /* ?G i? 
Riser casing diameter: 2" 
Steel surface protective casing: Yes No 
Protective casing diameter: 0- 5 G  Ff. 
Cap: (/ Yes No Locked: rl Yes No 
Concrete surface seal: Yes ,.j No 

Surface seal conditionlintegrity: 

3 Remarks: 

Well Descrintion: I 

depth to water (measured from top of riser casing): 

Well depth (measured from top of riser casing to bottom of well): 
Evidence of sediment in bottom of well: yes Y NO Maybe 

Remarks: 

Recommended for Development: ,/ Yes No 
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SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

Well Number f35/ A - 
Well Status b v \ q  \uQ- 

1 

Inspected by u b ~  HW 0ate ~ < / / d  /b§ 
/~-'&o'-/- 

cornpaw S ~ 7 7 ~  Lb M G ~ Y  J&J-5 

Well Surface Description: 

Stickup (ground surface to top of riser casing): 0 f r  
Riser casing diameter: =Ad . 

Steel surface protective casing: J ~ e s  NO 

Protective casing diameter: 0,s' 
cap: yes No Locked: / Yes No 
Concrete surface seal: ye8 /NO 

Sulface seal conditiodintegrity: N/& 
/ 

3 Remarks: 

Well Descri~tion: ~ 
depth to water (measured from top of riser casing): 
Well depth (measured from top of riser casing to bottom of well): Z85 /8~7  
Evidence of sediment in bottom of well: Yes /NO Maybe 
Remarks: I 

I 

I 
/ 

Recommended for Development: J Yes - No 

Notes: - 
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SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

Well Number - B5a Well Status umc~u~~d 
b 

Inspected by S h *  P-L, Date 5- B-05 
/3= /Y ED f 

Company 5 ~ ~ 7 - d  &4~4+~e 

Well Surface Description: 

Stickup (ground surface to top of riser casing): a. a Fr' 
Riser casing diameter: z " 

1 

Steel surface protective casing: J Yes No 
Protective casing diameter: 

Yes Cap: No Locked: Yes No 
Concrete surface seal: Yes /NO 

Surface seal wnditionlintegrity: 

3 Remarks: 

Well Description: 

depth to water (measured from top of riser casing): 89,27r 
Well depth (measured from top of riser casing to bottom of well): Z z  PFfl 
Evidence of sediment in bottom of well: Yes fl No Maybe I ~ 
Remarks: U U  e/,>t'w& & &Zv/rc~@7' oKJ&zc/@ 

Recommended for Development: No 

Notes: - 

Page 1 of - 2.4A - 192



SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

Well Number 53 Well Status ' L r ~ ~ t u t  
I 

Inspected by dud Date 0 6 / 5 6  /eg 

Cornpay S.- 6vl P-J-, HG : /o &, ,- 
/ 

Well Surface Description: 

Stickup (ground surface to top of riser casing): /. & 
Riser casing diameter: 2 HJ- 

Steel surface protective casing: /Yes No I 

Protective casing diameter: m . 5 6  f -  
Cap: J yes No Locked: Yes No 1 

Concrete surface seal: Yes J No I 
Surface seal mnditiodintegrity: N / $  

/ I I 

Remarks: 1 

Well Descri~tion: 

depth to water (measured from top of riser casing): /z 5. k9 F r  1 I 
I 

Well depth (measured from top of riser casing to bottom of well): Z Z a  . 8d PT I 

Evidence of sediment in bottom of well: d Yes 
1 No - Maybe 

Flernarks: E-6 ~ A M B  &&&a 4, c # fl - 0 4  /336& 

Recommended for Development: /Yes - No 1 

Notes: - 
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3 SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

Well Number B s4 Well Status ~ ~ a q c u c  

Inspected by Auc/ 6- Date ~ / I B ~ S  

,ompa, bdp-,/ J-lce~ 
/ 

Well Surface Description: 

Stickup (ground surface to top of riser casing): /- Bc/? 
Riser casing diameter: C /&- 

Steel surface protective casing: /Yes No 
Protective casin diameter: 0.56 F r  

d e s  Cap: No Locked- K yes No 
Concrete surface seal: Yes 6 
Surface seal conditiodintegrity: 

Remarks: 

I Well Descriwtion: , 

depth to water (measured from top of riser casing): /3+24~~ 1 
Well depth (measured from top of riser casing to b ttom of well): zz 33 
Evidence of sediment in bottom of well: d s  No Maybe I ~ 
Remarks: *K -M &&Dw STR*- /wmr;*L 

&- s &t?m&.'c f j'/r /lrrA-e'.rc; 
r 

Recommended for Development: /Yes . No 
I 

Notes: - 
I 
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SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

$55 Well Number Well Status W-L~C 

/ 
Inspected by &k 

U 
Date 5- 16776 

Cornpaw s d n ~  A, 5+ficy /z: 2-6 E W  

Well Surface Description: 

Stickup (ground surface to top of riser casing): a 0 F/rf 
Riser casing diameter: Z~ 
Steel surface protective casing: 6 e s  No 

Concrete surface seal: yes &o 

Surface seal condition/integrity: NS/A 
C 

Remarks: 

Well Description: 

depth to water (measured from top of riser casing): /ZOO *f/- 
Well depth (measured from top of riser casing to bottom of well): 224~ 
Evidence of sediment in bottom of well: Yes No Maybe 

I 

Remarks: WO E i l O d - e  od /NW. 

Recommended for Development: ,?5+-d=v&~- 
No I 

Notes: 
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SNC ALWR ESP PROJECT 
EXISTING OBSERVATION WELL INSPECTION REPORT 

Well Number 8 56 Well Status ~ ~ C ~ C U C  
I 

lnspectd by J e ~ w  f im Date 05/&/6 

Cornpary &n~ezu &&/Rt,/ &v,& /3 - *#7 2~/- 

Well Surface Description: 

9 Stickup (ground surface to top of riser casing): %-0 FA- / 
Riser casing diameter: 

/ 
- -2 

Steel surface protective casing: /yes No I ~ 
0 4 9  e I 

Cap: No Locked: A, es No I 

Concrete surface seal: yes d o  

Surface seal conditiodintegrity: /v& 
I 

I 

Remarks: I 
I 

Well Description: 
~ 
I 

depth to water (measured from top of riser casing): 7. . j0e-  
Well depth (measured from top of riser casing to bottom of well): /=, &?FT 
Evidence of sediment in bottom of well: Yes No - Maybe 1 

Recommended for Development: / Yes - No 

Notes: 

Page 1 of - 
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Vog~le ALWR ESP Project 

Copyright O 2005, Southern Company Services, Inc. 

APPENDIX I 

LABORATORY DATA 

I 3 
I 
I 

All Rights Reserved. 

- - -  

1 

I 
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intracompany Correspondence 

1 SOUTHERN & 
COMPANY 

Energy to  Serve Your Wotldo 

Date: August 24,2005 

To: Ms. Rhonda Tinsley 

From: Mr. Bobby WiUiams 

Subject: Plant Vogtle ESP 

Enclosed are the test results for the Plant Vogtle ESP Project soil samples delivered to the Southern 
Company Central Laboratory on July 28,2005. Tests performed include, Soil Particle Size 
Analysis with Hydrometer (ASTM D-422), and Specific Gravity of Soil (ASTM D-854). 

We appreciate the opportunity to assist you on this project. If there are any questions, or if we can 
be of any M e r  assistance, please call me at 8-255-6508 or Sam Moore at 8-255-6061. 

Sincerely, 
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C 

I I I 

500 100 10 1 0.1 0.01 0.001 
GRAIN SlZE - mm 

% COBBLES % GRAVEL I % SILT I %CLAY % SAND 
0.0 0.2 79.6 12.0 I 8.2 

Soil Descri~tion 
Light Gray Silty sand 

Atterbera Limits 
PL= N A  LL= NA PI= NA 

Coefficients 
D85= 0.925 D60= 0.598 D50= 0.510 
D30= 0.252 Dl  5= 0.0564 Dqo= 0.0122 
Cu= 49.11 Cc= 8.71 

Classification 
USCS= SM AASHTO= 

Remarks 
Bag Sample 
Specific Gravity - 2.65 

I 

PASS? 
(X=NO) 

(fio specification provided) 
I 

Sample No.: #27 Source of Sample: Date: 08/22/05 
Location: Boring #I002 Elev.lDepth: 218.5'-220.0' 

SPEC.* 
PERCENT 

SIEVE 
SIZE 

.375 in. 
#4 
#8 

#10 
#16 
#30 
#40 
#50 

#lo0 
#200 

SOUTHERN COMPANY 

PERCENT 
FINER 
100.0 
99.8 
98.9 
98.6 
94.0 
60.2 
40.6 
32.3 
25.4 
20.2 

'i I,, 

Client: SCS-Rhonda Tinsley and Steve Bearce 
Project: Southern NuclearPlant Vogtle ESP 

Project No: V003-DE Lab# 1 

j I 
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I Particle Size Distribution Report I 
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. . .  

Particle Size Distribution Report 
C - & g  = =  = =  0 

SOUTHERN COMPANY Project: Southern Nuclear/Plant Vogtle ESP 

Project No: V003-DE Lab# 3 
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8 , , 
a , 
a , , 
8 
8 , , , 

8 
8 
8 , 8 

, 
, 

Soil Descri~tion 
Reddish Brown Silty sand 

Atterbera Limits 
PL= NA LL= NA PI= NA 

Coefficients 
D85= 0.533 D60= 0.254 . D50= 0.186 
D30= 0.0487 DIP 
C,= C,= 

Dl 0' 

Classification 
USCS= SM AASHTO= 

Remarks 
Jar Sample 
Specific Gravity - 2.69 

An_--- ~ .-~--- - 

0.001 

I 

? 

- 0 

, 

* (no specification provided) 
__I ... 

Sample No.: #16 Source of Sample: Date: D8123105 
Location: Boring #lo03 Eiev.lDepth: 78.5' 

Client: SCS-Rhonda Tinsley and Steve Bearce 

PASS? 
(X-NO) 

- 

, ,  8 5  

, t  , ,  
, a  
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, ,  
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8 ,  
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8 ,  
, s  
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, a  
, a  0 ,  
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8 ,  

SPEC.* 
PERCENT 

, . -. 

SIEVE 
SIZE 

#4 
#8 
#10 
#16 
#30 
#40 
#50 
#loo 
#200 

I 

0.01 I00 

PERCENT 
FINER 
100.0 
99.9 
99.8 
98.1 
88.8 
76.9 
65.5 
44.3 
34.9 

. . .. -. . 
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I Particle Size Distribution Report 1 

Soil Descri~tion 
Gray Poorly graded sand with silt 

Atterbera Limits 
PL= N A  LL= N A  PI= NA 

Coefficients 
D85= 0.368 D60= 0.251 D50= 0.225 
D30= 0.180 Dq5= 0.126 Dlo= 0.0725 
Cu= 3.46 Cc= 1.79 

Classification 
USCS= SP-SM AASHTO= 

Remarks 
Bag Sample 
Specific Gravity - 2.69 

- - -- 

PASS? 
(X=NO) 

SPEC.* 
PERCENT 

SIEVE 
SIZE 

.375 in. 
#4 
#8 

#10 
#16 
#30 
#40 
#50 

#lo0 
#200 

(no specification provided) 

Sample No.: #14 Source of Sample: Date: 08/23/05 
Location: Boring #I004 Elev.lDepth: 153.5'- 155.0' 

PERCENT 
FINER 
100.0 
99.9 
99.3 
99.0 
98.0 
94.8 
89.5 
74.4 
17.3 
10.2 

L*-. I 

SOUTHERN COMPANY 

I u 

Client: SCS-Rhonda Tinsley and Steve Bearce 
Project: Southern NuclearIF'lant Vogtle ESP 

Project No: V003-DE Lab# 5 2.4A - 203



Particle Size Distribution Report 

Soil Description 
Gray Poorly graded sand with silt 

Atterbera Limits 
PL= NA LL= NA PI= NA 

Coefficients 
D85= 0.293 D60= 0.230 D50= 0.212 
D30= 0.180 D15= 0.154 Dqo= 0.119 
Cu= 1.94 Cc= 1.18 

Classification 
USCS= SP-SM AASHTO= 

Remarks 
Bag Sample 
Specific Gravity - 2.67 

PASS? 
(X=NO) 

SPEC.* 
PERCENT 

SIEVE 
SIZE 
#10 
#16 
#30 
#40 
#SO 

#lo0 
#200 

(no specification provided) 

Sample No.: #I5 Source of Sample: Date: 08/23/05 
Location: Boring #I004 Elev.lDepth: 158.5'-160.0' 

PERCENT 
FINER 
100.0 
99.9 
99.4 
98.3 
86.8 
13.1 
6.6 

SOUTHERN COMPANY 
Client: SCS-Rhonda Tinsley and Steve Bearce 
Project: Southern NuclearIPlant Vogtle ESP 

Project No: V003-DE Lab# 6 2.4A - 204
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I 

2.4A - 205



1 Particle Size Distribution Report I 

.- 

- 
SIEVE 
SIZE 

0.75 in. 
.375 in. 

#4 
#8 

#10 
#16 
#30 
#40 
#50 

#lo0 
#200 

(no specification provided) 

Sample No.: #18B Source of Sample: Date: 08/23/05 
Location: Boring #lo05 Elev.lDepth: 153.5-1 55.0 

PERCENT 
FINER 
100.0 
89.8 
81.8 
71.9 
69.3 
62.9 
54.7 
51.0 
47.5 
38.5 
34.2 

SOUTHERN COMPANY 
Client: SCS-Rhonda Tinsley and Steve Bearce 
Project: Southern NuclearIPlant Vogtle ESP 

Project No: V003-DE Lab# 8 

SPEC.* 
PERCENT 

PASS? 
(X=NO) 

Soil Descri~tion 
Very Light Tan Silty sand with gravel 

Atterbern Limits 
PL= NA LL= NA PI= NA 

Coefficients 
D85= 6.29 D60= 0.926 D50= 0.383 
D30= 0.0144 D15= 0.0016 
Cu= C,= 

"1 0' 

Classific.ation 
USCS= SM AASHTO= 

Remarks 
Jar Sample 
Specific Gravity - 2.61 

- .  -- 
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Particle Size Distribution Report 
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9 .  

Sample No.: #23 Source of Sample: Date: 08/23/05 
Location: Boring #I 006 ElevJDepth: 113.5'-115.0' 

Client: SCS-Rhonda Tinsley'and Steve Bearce 

SOUTHERN COMPANY Project: Southern Nuclear/Plant Vogtle ESP 

Project No: V003-DE Lab# 9 

% COBBLES % GRAVEL I % SAND % SILT I %CLAY 
I 7.0 61.1 0.0 17.6 14.3 

. . . 

* (no specification provided) 

PASS? 
(X=NO) 

I 

Soil Descri~tion 
Very Light Tan Silty sand 

Atterbera Limits 
PL= NA LL= NA PI= NA 

Coefficients 
D85= 1.62 D60= 0.300 D50= 0.219 
D30= 0.0467 DIB 0.0052 D10= 0.0036 
Cu= 82.37 Cc= 1.99 

Classification 
USCS= SM AASHTO= 

Remarks 
Jar Sample 
Specific Gravity - 2.67 

.. .. 

SPEC.* 
PERCENT 

. 

SIEVE 
SIZE 

.375 in. 
#4 
#8 

#I0 
#16 
#30 
#40 
#50 

#lo0 
#200 

... 

PERCENT 
FINER 
100.0 
93 .o 
87.2 
86.1 
83.2 
74.5 
67.3 
60.0 
38.2 
31.9 

... . - .  
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1 Particle Size Distribution Report 1 
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Sample No.: #24 Source of Sample: Date: 08/23/05 
Location: Boring #I006 Elev.lDepth: 118.5'-120.0' 

Soil Descri~tion 
Very Light Tan Silty sand . , 

Atterbera Limits 
PL= NA LL= NA PI= NA 

Coefficients 
D85= 0.566 D60= 0.312 D50= 0.256 
D30= 0.168 D15= 0.0035 D10= 0.0015 
Cu= 202.26 Cc= 58.75 

Classification - , 

USCS= SM AASHTO= 

Remarks 
Jar Sample 
Specific Gravity - 2.59 

~. - 

SOUTHERN COMPANY -- (no specification provided) 

SIEVE 
SIZE 

.375 in. 
#4 
#8 
#10 
#16 
#30 
#40 
#50 
#lo0 
#200 

. . .  - 

Client: SCS-Rhonda Tinsley and Steve Bearce 
Project: Southern NuclearIPlant Vogtle ESP 

Project No: V003-DE Lab# 10 - 

SPEC.* 
PERCENT 

PERCENT 
FINER 
100.0 
96.4 
94.7 
94.1 
93.2 
86.8 
73.7 
58.1 
26.3 
22.0 

PASS? 
(X=NO) 
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I Particle Size Distribution Report I 
C - = .i!i = 5 :  $i  5 :  i - - x 0 - O g s  > 100 

w e  a 8 3 . 2  z * g  
7 8 ,  8 ,  Y 
8 a ,  8 ,  r . 8 8 9 8 ,  

8 $ 0  8 8  
8 8 , a ,  

, , s  8 ,  
0 8 8 8 ,  

8 , ,  , ,  0 8 8 8 ,  

8 a t  8 ,  
8 s 8 - 8  
# s 0 9 ,  

a a n  , ,  , , a  8 ,  
L O  I a , ,  

a 8 ,  8 ,  
8 , a ,  

8 a n  a ,  
8 8 , , , .  

90 8 8 - 0 ,  

8 , a  5 ,  
8 b ,  a ,  

, - 5 ,  

, 8 ,  1 ,  
, 8 9 ,  

, , ,  , ,  a 3 8 ,  

8 , ,  , , .  a a , ,  
, , ,  a , , ,  

I , , I 1  I 1  1 .  
4 , L  8 ,  80 8 . m  t , a  5 ,  

8 8 ,  8 ,  
8 a ,  8 ,  

. , 
8 . 9  8 , , 
0 a s  0 ,  , , a  0 ,  
8 8 ,  8 ,  
8 , a  3 ,  , , G  , ,  

70 , , ,  , ,  , 8 ,  , ,  , 8 ,  . ,  , , ,  , ,  
8 

. 0 8  8 ,  
8 8 ,  . ,  
8 a n  8 ,  

of 
a 8 ,  8 ,  
5 8 ,  . ,  , , ,  8 ,  

W 60 a o n  , ,  
$ , a  8 ,  Z , , a  8 ,  
s 0 8  8 ,  , , a  , ,  G , 2 ,  , a  
0 , a  5 ,  
0 8 ,  , ,  
8 t ,  , ,  
8 5 ,  , ,  
, t L  5 ,  
0 , a  , ,  , t s  8 ,  

, 8 , , a  , ,  
0 0 5 ,  , a  

8 a ,  8 ,  , a ,  3 ,  of , 8 8 ,  a n  8 ,  
8 ,  

40 , , ,  , ,  , 8 ,  a ,  
a 8 ,  8 ,  , 8 ,  8 ,  
5 0 ,  3 ,  
8 0 ,  9 ,  
8 0 ,  7 ,  

, a a t  4 ,  
8 $ $  8 ,  , . s  5 a m  . ,  

30 . , 8 ,  8 ,  
5 8 ,  8 ,  , 8 ,  5 ,  
8 , ,  8 ,  
8 , ,  8 ,  
8 , a  8 ,  , 8 ,  8 ,  , , , ~ , 2  , , 0 0 s  a ,  . , 9 8 ,  a ,  20 a 3 ,  , ,  
8 , a  8 ,  
8 2 ,  , ,  . ,  
8 9 ,  0 ,  
8 8 ,  0 ,  , 8 ,  8 ,  , a n  8 ,  
a a s  , a  # 8 , , a  
a , #  , ,  , 8 ,  8 ,  

, a , ,  

10 , 8 ,  8 ,  
5 8 . 8 ,  
, 8 a , ,  

8 .  9 8 ,  , ,  a 8 , , ,  
3 ,  a , ,  

8 , a  8 ,  
8 , a  8 ,  

8 a a , ,  

I 
a 9 ,  , ,  0 8 , , a  
# 8 ,  4 ,  

# 8 , , ,  
8 m a  0 ,  

8 8 8 8 ,  

, 8 %  , a  
8 8 8 ,  
8 8 8 , s  , 8 ,  , a  8 a 8 , s  

500 100 10 I 0.1 0.01 0.001 
GRAIN SIZE - rnrn 

% COBBLES % GRAVEL % SAND I % SILT I %CLAY 
0.0 0.0 85.0 4.0 11.0 

Soil Descri~tion 
Very Light Tan Silty sand 

I Atterbera Limits 
PL= NA LL= NA PI= NA 

Coefficients 
D85= 0.404 D60= 0.295 D50= 0.259 
D30= 0.186 D15= 0.0750 D l  0= 0.0033 
Cu= 90.28 Cc= 35.89 

Classification 
USCS= SM AASHTO= 

Remarks 
Jar Sample 
Specific Gravity - 2.65 

I Sample No.: #2 Source of Sample: Date: 08/23/05 
Location: Boring #I007 Elev.lDepth: 103.5'-105.0 

Client: SCS-Rhonda Tinsley and Steve Bearce 

SOUTHERN COMPANY Project: Southern NucleadPlant Vogtle ESP 

Project No: V003-DE Lab# 11 2.4A - 209



I Particle Size Distribution Report 

Soil Description 
Very Light Tan Silty sand 

Atterbera Limlts 
PL= NA LL= NA PI= NA 

Coefficients 
D85= 4.27 D60= 1.29 D50= 0.493 
D30= 0.217 Dq 5= 0.0263 Dqo= 0.0157 
Cu= 81.97 Cc= 2.33 

Classification 
USCS= SM AASHTO= 

Remarks 
Jar Sample 
Specific Gravity - 2.66 

PASS? 
(X=NO) 

SPEC." 
PERCENT 

SIEVE 
SIZE 

0.75 in. 
.375 in. 

#4 
#8 

#10 
#16 
#30 
#40 
#50 

#lo0 
#200 

* (no specification provided) 

Sample No.: #3 Source of Sample: Date: 08/23/05 
Location: Boring #I007 ElevJDepth: 108.5'-110.0' 

PERCENT 
FINER 
100.0 
96.7 
87.2 
70.4 
66.2 
59.2 
52.3 
47.7 
39.3 
21.6 
18.1 

I 

SOUTHERN COMPANY 
Client: SCS-Rhonda Tinsley and Steve Bearce 
Project: Southern Nuclear/Plant Vogtle ESP 

Project No: V003-DE Lab# 12 2.4A - 210



I Particle Size Distribution Report 

Soil Descri~tion 
Light Tan Silty sand 

Atterbera Limits 
PL= NA LL= NA PI= NA 

Coefficients 
D85= 0.306 D60= 0.219 D50= 0.197 
D30= 0.156 D l  5' 0.0632 Dl  0' 0.0065 
Cu= 33.60 Cc= 17.15 

Classification 
USCS= SM AASHTO= 

Remarks 
Bag Sample 
Specific Gravity - 2.69 

SIEVE 
SIZE 
#10 
#16 
#30 
#40 
#50 

#lo0 
#200 

SPEC.* 
PERCENT 

PERCENT 
FINER 
100.0 
99.0 
95.1 
90.5 
84.2 
27.3 
16.8 

* (no specification provided) 

Sample No.: #24 Source of Sample: Date: 08/23/05 
Location: Boring #lo08 Elev.lDepth: 228.5'-230.0' 

PASS? 
(X=NO) 

SOUTHERN COMPANY 
Client: SCS-Rhonda Tinsley and Steve Bearce 
Project: Southern NuclearIPlant Vogtle ESP 

Project No: V003-DE Lab# 13 2.4A - 211
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I Particle Size Distribution Report 

Soil Descri~tion 
Very Light Tan Silty sand 

Atterbera Limits 
PL= NA LL= NA PI= NA . 

Coefficients 
D85= 0.558 D60= 0.223 D50= 0.193 
D30= 0.135 D15= 0.0105 Dq 0= 0.0052 
Cu= 42.99 Cc= 15.88 

Classification 
USCS= SM . AASHTO= 

Remarks 
Jar Sample 
Spicific Gravity - 2.61 

PASS? 
(XINO) 

I 

SPEC.* 
PERCENT 

SIEVE 
SIZE 

.375 in. 
#4 
#8 

#10 
#16 
#30 
#40 
#50 

#loo 
#200 

I 
* (no specification provided) 

Sample No.: #17 Source of Sample: Date: 08/24/05 
Location: Boring #lo09 ' ElevJDepth: 85' 

I 

PERCENT 
FINER 
100.0 
97.3 
93.3 
91.8 
89.2 
85.4 
83.4 
77.1 
34.3 
22.7 

! 

SOUTHERN COMPANY 
Client: SCS-Rhonda Tinsley and Steve Bearce 
Project: Southern NuclearPlant Vogtle ESP 

Project No: V003-DE Lab# 15 2.4A - 214



Particle Size Distribution Report 

Soil Descri~tion 
Very Light Tan Silty sand with gravel 

SIEVE PERCENT SPEC." PASS7 
SIZE FINER PERCENT (X=NO) 

1.50 in. 100.0 
.375 in. 77.4 

#4 65.3 
#8 53.5 

#10 51.3 
#16 45.5 

Atterbercl Limits 
LL= NA PI= NA 

#30 
#40 
#50 

#lo0 
#200 

Coefficients 
D85= 15.0 D60= 3.53 D50= 1.79 
D30= 0.293 Dq5= 0.0130 Dl 0= 0.003 1 
Cu= 1142.64 Cc= 7.85 

38.2 
34.4 
30.3 
22.8 
19.4 

Classification 
USCS= SM AASHTO= 

Remarks 
Jar Sample 
Specific Gravity 2.75 

I-.- * -- ' I .  I ' * (no specification pmvid;d) 

Sample No.: #18 Source of Sample: Date: 08/24/05 * 

Location: Boring #lo09 ElevJDepth: 90' 

SOUTHERN COMPANY 
Client: SCS-Rhonda Tinsley and Steve Bearce 
Project: Southern NuclearPlant Vogtle ESP 

Project No: V003-DE Lab# 16 2.4A - 215



I Particle Size Distribution Report 

SOUTHERN COMPANY 11 Project: Southern NuclearPlant Vogtle ESP 

(1 Project to:  V003-DE Lab# 17 

* (no specification provided) 

Sample No.: #15 Source of Sample: Date: 08/24/05 
Location: Boring #lo10 ElevJDepth: 73 3-75 .0' 

([ Client: SCS-Rhonda Tinsley and Steve Bearce 

? 

PASS? 
(X=NO) 

Soil Description 
Tan Poorly graded sand with silt 

Atterbera Limits 
PL= NA LL= NA PI= NA 

Coefficients 
D85= 0.370 D60= 0.138 D50= 0.126 
D30= 0.102 Dl 5= 0.0830 Dl 0= 0.0670 
Cu= 2.05 Cc= 1.14 

Classification 
USCS= SP-SM AASHTO= 

Remarks 
Jar Sample 
Specific Gravity - 2.67 

'I 

SPEC.* 
PERCENT 

SIEVE 
SIZE 
#10 
#16 
#30 
#40 
#50 
#lo0 
#200 

PERCENT 
FINER 
100.0 
99.7 
98.8 
95.9 
73.2 
69.6 
10.7 

2.4A - 216



SIEVE PERCENT SPEC.* PASS? 
SIZE FINER PERCENT (X-NO) 

#4 100.0 
#8 98.7 

#10 98.3 
#16 98.1 
#30 97.8 
#40 97.4 
#SO 94.5 

#lo0 54.8 
#200 36.5 

- - 1 

* (no specification provided) 

Soil Descri~tion 
Tan Silty sand 

Atterbera Limits I PL= NA LL= NA PI= NA 

Coefficients 
D85= 0.257 D60= 0.167 D50= 0.134 
D30= 0.0020 D15= 
cu= C,= 

D l  0' 

Classification I USCSr SM AASHTO= 
Remarks 

Jar Sample 
Specific Gravity - 2.63 

I 

I I( Project No: VOO3-DE Lab# 18 I 

Sample No.: #16 Source of Sample: Date: 08/24/05 
Location: Boring #lo10 ElevJDepth: 78.5'-80.0' 

SOUTHERN COMPANY 
Client: SCS-Rhonda Tinsley and Steve Bearce 
Project: Southern Nuclear/Plant Vogtle ESP 
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, , a  8 ,  
a 8 ,  8 8  , , a  a ,  , , ,  a ,  
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8 8 5 8 ,  
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# , ,  0 ,  6 0 0 . 8  
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8 , ,  8 ,  , 0 ,  5 ,  
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SOUTHERN COMPANY 

100 

. I 

c.----- 

i 
(D 

I ; 

, 

I 

(no specification provided) 

Sample No.: #24 Source of Sample: Date: 08/24/05 
Location:. Boring #lo1 1 ElevJDepth: 193.5'-195.0' 

GRAIN SlZE - mm 
% COBBLES I . %GRAVEL . I % SAND % SILT I %CLAY 

Client: SCS-Rhonda Tinsley and Steve Bearce 
Project: Southern Nuclear/Plant Vogtle ESP 

Project No: V003-DE Lab# 19 

88.9 

, , ,  3 ,  
8 , , , ,  

, 7 ,  4 8  ! .  , 
8 8 a , ,  
8 , - 8 ,  

10 I 0.1 

v - m - 3  

4.4 

0.01 

I !  

6.4 

- 
.0.001 

1 : .  

Soil Description 
Gray Poorly graded sand with silt 

Atterberq Limits 
PL= NA LL= NA PI= NA 

Coefficients 
D85=. 0.669 D60= 0.269 D50= 0.236 D30= 0.188 D15= 0.153 Dl 0= 0.0649 
Cu= 4.15 Cc= 2.03 

Classification 
USCS= SP-SM AASHTO= 

Remarks 
.Bag Sample 
Specific Gravity - 2.67 

. . 
7 I 

PASS? 
(XINO) 

SPEC.' 
PERCENT 

SIEVE 
SIZE 

.375 in. 
#4 
#8 

# lo  
#16 
#30 
#40 
#50 

#lo0 
#200 

,-p-- - 

PERCENT 
FINER 
99.9 
99.7 
98.3 
97.6 
94.8 
82.1 
73.2 
66.1 

. 14.0 
10.8 

' 
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1 Particle Size Distribution Report I 

Soil Description 
Gray Poorly graded sand with silt 

Atterbera Limits 
PL= NA LL= NA PI= NA 

Coefficients 
D85= 1.16 D60= 0.623 D50= 0.545 
D30= 0.412 Dl 5= 0.249 Dqo= 0.185 
Cu= 3.38 Cc= 1.48 

Classification 
USCS= SP-SM AASHTO= 

Remarks 
Bag Sample 
Specifiv Gravity - 2.66 

-\ .U - I.. 

SIEVE 
SIZE 

0.75 in. 
.375 in. 

#4 
#8 

#10 
#16 
#30 
#40 
#50 

#lo0 
#200 

SPEC.' 
PERCENT 

PERCENT 
FINER 
100.0 
98.9 
95.5 
91.9 
90.0 
85.3 
57.3 
31.7 
19.1 
7.8 
5.9 

* (no specification provided) 

Sample No.: #25 'Source of Sample: Date: 08/24/05 
Location: Boring #lo1 1 ElevJDepth: 208.5'-210.0' 

PASS? 
(X=NO) 

SOUTHERN COMPANY 
Client: SCS-Rhonda Tinsley and Steve Bearce 
Project: Southern Nuclear/Plant Vogtle ESP 

Project No: V003-DE Lab# 20 2.4A - 219
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Particle Size Distribution Report 

3 

E - . . .  

9 a m  0 ,  
8 0 ,  0 ,  
8 L m  , ,  

8 8 9  $ 0  , 8 ,  9 ,  
s 8 8 8 %  

a 8 ,  
s s a , ,  

8 ,  

10 

, 
0 
8 5 

+ 
9 
8 
s 
8 
a 
a 
8 , 8 

8 ,  
, a  
8 0  
< a  , 
a n  
0 0  
a s  
a m  
5 ,  
9 ,  
0 %  
s ,  , ,  t 8  

I 

100 10 1 0.1 0.01 0.001 
GRAIN SlZE - mm 

% COBBLES % GRAVEL % SAND % SILT I Yo CLAY 
0.0 0.0 I 76.1 I 2.1 I 21.8 

8 ,  
8 ,  
8 ,  8 ,  

8 . a , ,  , a  
8 ,  
8 ,  , ,  
a ,  , ,  , ,  , ,  , ,  , ,  

. 

Soil Descri~tion 
Tan Silty sand 

Atterbera Limits 
PL= NA LL= NA PI= .NA 

Coefficients 
D85= 0.628 D60= 0.395 D50= 0.316 
D30= 0.1 13 
C,= Dl 5= 

C,= D l  o= 

Classification 
USCS= SM AASHTO= 

Remarks 
Jar Sample 
Specific Gravity - 2.66 

SIEVE 
SIZE 
#10 
# 1-6 
#30 
#40 
#50 

#lo0 
#200 

8 
8 
8 
8 
8 8 

8 
n s 

8 
8 
8 
8 8 

PERCENT 
FINER 
100.0 
99.4 
83.0 
63.9 
48.2 
35.2 
23.9 

- . . 
. 

9 ,  

* (no specification provided) 

Sample No.: #15 Source of Sample: Date: 08/24/05 

- I 
Location: Boring #I012 ElevJDepth: 73.5'-75.0' 

. I i  

SPEC.* 
PERCENT 

i 

SOUTHERN COMPANY 

PASS? 
(X=NO) 

Client: SCS-Rhonda Tinsley and Steve Bearce 
Project: Southern NuclearIPlant Vogtle ESP 

Project No: V003-DE Lab# 21 

x 
8 
8 8 

a 

8 
8 * 

8 

8 8 

# , ,  
s , ,  , , ,  
, , a  
. , a  
a , ,  
a , ,  
8 8 ,  
8 8 %  
a , ,  , , ,  , , ,  
9 8 ,  
8 8 ,  
a , ,  
a , ,  
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I Particle Size Distribution Report I 

Soil Descri~tion 
Light Tan Silt 

Atterbera Limits 
PL= NA LL= NA PI= NA 

Coefficients 
D85= 0.0712 D60= 0.0121 D50= 0.0051 
D30= 0.0021 Dl s= 
C,= C,= 

Dl 0' 

Classification 
USCS= ML AASHTO= 

Remarks 
Jar Sample 
Specific Gravity - 2.66 

i .  

SIEVE 
SIZE 

#4 
#8 
#10 
#16 
#30 
#40 
#SO 
#lo0 
#200 

* (no specification provided) 
.A- 

Sample No.: #16 Source of Sample: Date: 08/24/05 
Location: Boring #lo12 ElevJDepth: 78.5'-80.0' 

SPEC.' 
PERCENT 

PERCENT 
FINER 
100.0 
99.9 
99.8 
99.4 
98.9 
98.5 
98.0 
93.8 
85.9 

SOUTHERN COMPANY 

PASS? 
(XINO) 

I 

Client: SCS-Rhonda Tinsley and Steve Bearce 
Project: Southern NuclearlPlant Vogtle ESP 

Project No: V003-DE Lab# 22 2.4A - 221



Particle Size Distribution Report 1 

% COBBLES % GRAVEL % SAND % SILT I %CLAY 
0.0 I 0.0 91.1 1 1.6 7.3 

Soil Description 
Tan Poorly graded sand with silt 

SIEVE 
SIZE 

#4 
#8 

#10 
#I6 
#30 
#40 
#SO 

#lo0 
#200 

Atterbern Limits 
PL= NA LL= NA PI= N A  

Coefficients 
D85= 0.676 D60= 0.447 D50= 0.393 
D30= 0.300 D15= 0.200 D10= 0.104 
Cu= 4.28 Cc= 1.92 

L* (no specification provided) 

PERCENT 
FINER 
100.0 
99.6 
99.4 
97.2 
79.4 
56.1 
30.1 
11.7 
8.9 

Classification I USCS= SP-SM AASHTO= 

I Sample No.: #I7 
Location: Boring #I013 

SPEC: 
PERCENT 

Source of Sample: 

PASS? 
(X=NO) 

Remarks 
Jar Sample 
Specific Gravity - 2.65 

Date: 08/24/05 
Elev.lDepth: 84.0' I 

Client: SCS-Rhonda Tinsley and Steve Bearce 

SOUTHERN COMPANY Project: Southern Nuclear/Plant Vogtle ESP 

Project No: V003-DE Lab# 23 2.4A - 222



Particle Size Distribution Report 

Soil Descri~tion 
Light Tan Poorly graded sand with silt 

I Atterbera Limits 
PL= NA LL= NA PI= NA 

Coefficients 
D85= 0.346 D60= 0.255 D50= 0.230 
D30= 0.187 D15= 0.153 D10= 0.0861 
Cu= 2.96 Cc= 1.60 

I Classification 
USCS= SP-SM AASHTO- 

Remarks 
Jar Sample 

I Specific Gravity - 2.65 

Sample No.: #I8 Source of Sample: Date: 08/24/05 
Location: Boring #I013 Elev.lDepth: 94.0' 

9 1 )  Client: SCS-Rhonda Tinsley and Steve B e m e  1 11 SOUTHERN COMPANY 11 Project: Southern Nuclear/Plant Vogtle ESP 

I I( Project No: V003-DE Lab# 24 I 2.4A - 223



Particle Size Distribution Report ~ i 
C I 

I 
I 
I 

I 

8 , ,  , a  
8 8 ,  0 ,  
8 a ,  , a  

, 8 ,  8 ,  
9 8 ,  , a  , 8 ,  , ,  
8 , ,  a s  
8 4 ,  a ,  , , ,  8 ,  

. . 
I 

I 

' 

. 

SOUTHERN COMPANY 
Client: SCS-Rhonda Tinsley and Steve Bearce 
Project: Southern NuclearJPlant Vogtle ESP 

Project No: VOO3-DE Lab# 2 5 

* (no specification provided) 

Sample No.: #18 Source of Sample: Date: 09/24/05 
Location: Boring #lo14 ElevJDepth: 183.5'-185.0' 

GRAIN SIZE - rnrn 
% COBBLES %GRAVEL , 1 % SAND I % SILT I %CLAY' 

0.0 I 0.0 87.8 5.4 I 6.8 

Soil Description 
Gray Silty sand 

Atterbera Limits 
PL= NA LL= NA PI= NA 

Coefficients 
D85= 0.969 D60= 0.510 D50= 0.369 
D30= 0.188 D l  5= 0.0971 D l  O= 0.0564 
Cu= 9.04 Cc= 1.22 

Classification 
USCS= S M  AASHTO= 

Remarks 
Bag Sample 
Specific Gravity - 2.69 

. , 

SIEVE 
SIZE 

#4 
#8 

#10 
#16 
#30 
#40 
#50 

#lo0 
#200 

I 

SPEC.* 
PERCENT 

PERCENT 
FINER 
100.0 
99.7 
99.5 
90.8 
66.5 
53.7 
45.0 
23.2 
12.2 

I 

PASS? 
(X=NO) 
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1 Particle Size Distribution Report I 
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SOUTHERN COMPANY 
Client: SCS-Rhonda Tinsley and Steve Bearce 
Project: Southern NuclearIPlant Vogtle ESP 

Project No: V003-DE Lab# 26 

GRAIN SlZE - mm 

", 

100 

. 

I 

500 

% COBBLES 
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(D 

. a  

= ?  m -  

. 
, a  

1 0  

4 s  

% GRAVEL % SAND I % SILT 1 %CLAY 
0.0 I 0.0 I 89.6 5 ;3 I 5.1 
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Soil Descri~tion 
Gray Poorly graded sand with silt 

Atterberq Limits 
PL= NA LL= NA PI= NA 

Coefficients 
D85= 0.288 D60= 0.194 D50= 0.168 
D30= 0.123 Dl 5= 0.0887 Dl o= 0.0735 
Cu= 2.64 Cc= 1.07 

Classification 
USCS= SP-SM AASHTO= 

Remarks 
Bag Sample 
Specific Gravity - 2.66 . .  . 

. . . 

= :  -,., 
a ,  , ,  , ,  
, a  
, a  
8 ,  
, a  
8 ,  
5 ,  8 0  

, ,  , ,  
a ,  
, a  
a ,  
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; :  
5 ,  
- 7  
8 ,  
5 %  
5 ,  , ,  
8 ,  
8 ,  , ,  
8 ,  8 ,  

, ,  
0 ,  , a  
a ,  
2 ,  
8 ,  
8 ,  
a ,  
a n  8 ,  

, I  , a  
8 ,  
8 ,  
8 ,  
8 ,  . ,  
8 ,  
, a  , ,  
8 ,  
a n  
8 0  
8 ,  , ,  
t ,  
, a  
a ,  a ,  

I N  
8 8  
s t  
- 8  
8 8  
3 ,  
0 ,  
8 ,  
8 ,  t ,  

, ,  
8 ,  
8 4  , ,  
, a  
9 8  , ,  
8 ,  
8 ,  8 %  

8 8  
5 ,  
$ 8  
I ,  , ,  
8 ,  , #  
8 ,  
8 ,  0 ,  

0 ,  
8 ,  , ,  
, a  , ,  
0 ,  
a s  
5 ,  s ,  

I '(no specification provided) 

Sample No.: #19 Source of Sample: Date: 08124109 
Location: Boring #I014 ElevJDepth: 188.5'-190.0' 

SIEVE 
SIZE 

#4 
#8 

#10 
#16 
#30 
#40 
#50 

#lo0 
#200 

SPEC.* 
PERCENT 

PERCENT 
FINER 
100.0 
100.0 
99.9 
99.8 
99.5 
97.1 
87.0 
42.1 
10.4 

- 
5 2  
, ,  
8 ,  
8 ,  , ,  
8 ,  
8 ,  , ,  
a ,  
, a  7 0  

, ,  
, ,  
- 0  
, a  
, a  8 ,  

5 ., 
, ,  , 
, ,  
a ,  
, a  , ,  , ,  
8 ,  
8 ,  
8 ,  
8 ,  
1 ,  , ,  
, ,  
0 ,  
8 ,  
0 ,  
0 ,  
0 ,  
0 ,  
8 ,  
5 ,  8 ,  

I ,  , ,  
, a  , ,  
0 ,  
, a  , ,  
, a  
0 ,  0 ,  

0 ,  , ,  
8 ,  
8 ,  
a ,  
0 0  
0 ,  
0 ,  8 ,  

I 

8 ,  
8 ,  
8 ,  
, a  
, a  
a ,  
3 ,  , ,  5 ,  

, ,  
, a  
5 ,  
, a  
8 ,  
8 ,  
8 ,  
9 ,  
8 ,  , ,  
8 ,  
0 ,  
8 %  
1 ,  
2 ,  
3 ,  
, a  
, a  
8 ,  8 ,  

8 ,  a ,  , ,  
, a  
8 ,  
a ,  
a ,  , ,  a ,  

PASS? 
(X=NO) 

-I. 

., , 

I 

10 

8 , * .  
I 

8 .  

. . # .  

I 

. ,  , 8 , , a  I'o , a 8 8 ,  3 , , . a , ,  
8 ,  a , ,  

1 0.1 0.01 0.001 
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