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From: Williams, Dana M. [DANAWILL@SOUTHERNCO.COM]

Sent: Friday, August 22, 2008 11:38 AM

To: Christian Araguas; Scott Flanders; William Burton; Mark Notich; Gerald McCoy

Cc: Davis, James T.

Subject: SNC Letter AR-08-1286 transmitting VEGP ESP Response to RAI #11 Involving
Groundwater (Part 2 of 2)

Attachments: AR-08-1286_RAI Ltr #11 Hyd_Resp_FINAL_PART 2.pdf

> An electronic copy of Southern Nuclear's letter, AR-08-1286, dated
> August 21, 2008 is attached. In addition, a hard copy has been

> transmitted to the NRC Document Control desk via FedEx.

>

> <<AR-08-1286_RAI Ltr #11 Hyd_Resp_FINAL_PART 2.pdf>>

>

> Thank you,

>

> Dana M. Williams

> Southern Nuclear Operating Company
> Nuclear Development

> 40 Inverness Center Parkway

> Bin B056

> Birmingham, AL 35242

> P 205.992.5934

> F 205.992.5296

>
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AR-08-1286
Enclosure
RAI Responses

Hydraulic conductivity
values

13176

K, = 24 ft/day
K, = 3.3 ft/day
K5 = 60 ft/day
K, = 200 ft/day

2332 3000 000 12000 19000 1800

Figure 10 - Simulated heads and particle tracking for a hydraulic conductivity
distribution that produces groundwater pathways to the south.
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AR-08-1286

Laver #1
55% confidence interval

55% interval

Enclosure
RAI Responses
Calculated vs. Observed Head : Steady state
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Ob=erved Head (ft)

Mum. of Data Pointz : 222
Max. Residual: -18.705 (ft) at OW-1013/4

Re=idual Mean : -5.2591 (ft)
Abs. Rezidual Mean : 5.758 (ft)

Figure 11 -
conductivity distribution shown in Figure 10.
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Standard Error of the Eztimate : 1.288 (it}
Root Mean Squarsd : 11.008 (it}
MNormalized RMS ; 34,156 ( % )
Correlation Coefficient : 0.472

Comparison of observed and computed heads for the hydraulic




AR-08-1286
Enclosure
RAI Responses

Hydraulic conductivity
values

K, = 24 ft/day
K, = 3.3 ft/day
K5 = 60 ft/day
K, = 360 ft/day

2332 2000

Figure 12 - Simulated heads and particle tracking for a hydraulic conductivity
distribution that produces groundwater pathways to the south.
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Enclosure
RAI Responses
Calculated vs. Observed Head : Steady state
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Figure 13 -

Mum. of Data Points : 22°
Standard Error of the Eztimate © 1.411 (it}
Root Mean Squared ; 12175 (it}
MNormalized RMS ; 37.822 ( % )
Correlation Coefficient : 0.305

Comparison of observed and computed heads for the hydraulic

conductivity distribution shown in Figure 12.

Page 21 of 26



AR-08-1286
Enclosure
RAI Responses

1+daa 15543

Figure 14 -  Simulated heads and particle tracking with the baseline model, using the
recharge distribution shown in Figure 9, and increasing the recharge in zone R; to 48 in/yr.
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Figure 15-  Simulated heads and particle tracking with the baseline model, using the
recharge distribution shown in Figure 9, and decreasing the recharge in zone R; to 0 in/yr.
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Figure 16 - Hydraulic conductivity zones for post-construction conditions.
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Recharge zones & values
|:| R, - Mild slopes, forested areas (8 in/yr) - R - Ponds and non-draining areas above water table (30 in/yr)
Il R, - Mild slopes, little vegetation (12 in/yr) [ 1 R, - Nearly flat areas covered with gravel (16 in/yr)
- R; - Steep slopes, little vegetation (6 in/yr) (I Rg - Well-drained areas around the existing & new Units( 4 in/yr
- R, - Steep slopes, forested areas (4 in/yr) - R4 - Graded areas covered with compacted gravel (14 in/yr)

- Rs — Paved areas, buildings, roads (0 in/yr)

Figure 17 - Recharge zones for post-construction conditions
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RAI Responses
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Figure 18 - Particle tracking under post-construction conditions. 20 particles are
released along the periphery of 750-ft radius circle around the power block
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Figure 19 - Particle tracking under post-construction conditions. A particle is released
at the auxiliary building of Unit 4.
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Enclosure
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§ J ) \ \ Hydraulic conductivity
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K, = 200 ft/day
Ks = 3.3 ft/day

12000 1sdoa 1adaa

23132 3000 4000 2000

Figure 20 - Particle tracking for post-construction conditions using the same
hypothetical high conductivity zone as in the simulation of Figure 10
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Figure 21 - Particle tracking for post-construction conditions using the same
hypothetical high conductivity zone as in the simulation of Figure 12
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Southern Nuclear Operating Company

AR-08-1286

Enclosure 2

Groundwater Model Input / Qutput Files

(C/D)



Southern Nuclear Operating Company

AR-08-1286

Enclosure 3

Updated SSAR Appendix 2.4B Revision 4-S2 Figures

Note: This enclosure includes four figures.



GROUNDWATER MODEL DEVELOPMENT & ANALYSIS

Calculated vs. Observed Head : Steady state
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Figure 47: Model 7 - Simulated vs. observed water levels for Run 708 (K;=32; K,=100; K3=8 ft/day; R;=10; R,=6; R3=6; R4=4; Rs=0
in/yr)

Southern Nuclear Operating Company
Vogtle Early Site Permit Application
June 2008 91



GROUNDWATER MODEL DEVELOPMENT & ANALYSIS
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Figure 32: Model 3 - Estimated residuals for Run 305 (K;=27; K,=20; K3=30; K4=60 ft/day; R;=10; R,=6; R3=6; R4=4; Rs=0 in/yr)

Southern Nuclear Operating Company
Vogtle Early Site Permit Application
June 2008 76



GROUNDWATER MODEL DEVELOPMENT & ANALYSIS

Figure 30: Model 3 - Simulated water levels for Run 305 (K;=27; K,=20; K5=30; K4=60 ft/day; R;=10; R,=6; R3=6; Rs=4; Rs=0 in/yr)

Southern Nuclear Operating Company
Vogtle Early Site Permit Application
June 2008 74



GROUNDWATER MODEL DEVELOPMENT & ANALYSIS
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Figure 48: Model 7- Estimated residuals for Run 708 (K;=32; K,=100; K3=8 ft/day; R;=10; R,=6; R3=6; R4=4; Rs=0 in/yr)

Southern Nuclear Operating Company
Vogtle Early Site Permit Application
June 2008 92
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