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NRC Decommissioning Funding Status Report
Humboldt Bay Power Plant - Unit 3 (220 MW{)

As provided in 10 CFR 50.75(f)(1), each power reactor licensee is required to report to the
NRC on a calendar year basis, beginning March 31, 1999, and annually thereafter, on the
status of its decommissioning funding for each reactor that it owns and has already closed.

Note that ltems 3, 4, and 8 are data included in PG&E’s Nuclear Decommissioning Cost
Triennial Proceeding (NDCTP) filed with the California Public Utilities Commission
(CPUC) on March 1, 2016. PG&E does not ant|C|pate a decision on this filing until late
2016 or early 2017.

1. The minimum decommissioning fund estlmate $ in Millions
pursuant to 10 CFR 50.75(b) and (c)."

“January 2016 dollars $660.2

(HBPP is a shutdown unit with a Site Speciﬁc Cost Study; therefore, the minimum
decommissioning fund estimate is based on the Site Specific Cost Study shown in
Item 8 of this enclosure.)

2. The amount accumulated at the end of the calendar year preceding the date of the
report for items included in 10 CFR 50.75(b) and (c). (Alternatively, the total amount
accumulated at the end of the calendar year preceding the date of the report can be
reported here if the cover letter transmitting the report provides the total estimate and
indicates what portion of that estimate is for items not included in
10 CFR 50.75(b) and (c)).

Market Value (December 2015 dollars) : '$ 192.5

3. A schedule of the annual amounts remaining to be collected; for items in
10 CFR 50.75(b) and (c). (Alternatively, the annual amounts remaining to be
collected can include items beyond those required in 10 CFR 50.75(b) and (c) if the
cover letter transmitting the report provides a total cost estimate and indicates what
portion of that estimate is for items that are not included in 10 CFR 50.75(b) and (c).

1* The NRC formulas in section 10 CFR 50.75(c) include only those decommissioning costs incurred
by licensees to remove a facility or site safely from service and reduce residual radiocactivity to levels
that permit: (1) release of the property for unrestricted use and termination of the license; or (2)
release of the property under restricted conditions and termination of the license. The cost of
dismantling or demolishing nonradiological systems and structures is not included in the NRC
decommissioning cost estimates. The costs of managing and storing spent fuel on site until transfers
to Department of Energy are not included in the cost formulas.

f
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Amount remaining $282.0
Number of years to collect 2016-2019 4 years
2016 Annual amount to be collected ( $96.319

2017-2019 Annual amount to be collected $ 61.906

. The assumptions used regarding escalation in decommissioning cost, rates of
earnings on decommissioning funds (assumes trust will be gradually converted to a
more conservative, all fixed income portfolio after 2010), and rates of other factors
used in funding projections (all values below are from the 2015 NDCTP filing).

Escalation in decommissioning'cosfs Rate of Return 2016 3.01 percent

Escalation in decommissioning costs Rate of Return 2017 2.96 percent
Escalation in decommissioning costs Rate of Return 2018 2.92 percent

Escalation in decommissioning costs Rate of Return 2019-2030  2.88 percent

. Any contracts upon which the Iicensee is relying pursuant to 10 CFR 50.75(e)(1)(v).
None

. Any modifications to a licensee’s current method providing financial assurance
occurring since the last submitted report. _ None

. An'i/ material changes to trust agreements. None

. CPUC Submittal in 2016 Dollars in Millions:

Total Project (Decommission 2016) $ 1,080.0
Scope Excluded from NRC calculations $ 552
Scope of Independent Spent Fuel Storage Installation from

Licensing to Decommissioning in 2030 $ 2137

Scope Decommissioned and disbursed from Trust(s) $ 5494
Total NRC Decommissioning Remaining Scope 261.7

£
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2016 Decommissioning Estimate

Nuclear Regulatory Commission
Estimate of Decommissioning Costs for Boiling Water Reactor (BWR)

In 2016
HBPP
BWR
($ in millions)
January 1986 Estimate $114.80

(Table 2.1 in NUREG 1307 Rev 15 has

Escalated to 1999

128.9 no value for 1999 Burial)

Escalated to 2000 $400.2 ($360.9 in 2000 Submittal)
Escalated to 2001 $354.1 ($425.3 in 2001 Submittal)
Escalated to 2002 $357.4 ($445.6 in 2002 Submittal)
Escalated to 2003 $373.8 ($430.1 in 2003 Submittal)
Escalated to 2004 $388.0 ($439.6 in 2004 Submittal)
Escalated to 2005 $416.8 ($453.2 in 2005 Submittal)l
Escalated to 2006 $519.2 ($494.3 in 2006 Submittal)
Escalated to 2007 $538.3 ($548.6 in 2007 Submittal)
Escalated to 2008 $664.4 ($590.9 in 2008 Submittal)
Escalated to 2009 $574.6 ($573.8in 2909 Submittal)
E;calated to 2010 $594.5 ($596.6 in 2010 Submittal)
Escalated to 2011 $626.5 ($619.0 in 2011 Submittal)
Escalated to 2012 $659.9 ($645.4 in 2012 Submittal)
Escalated to 2013 $663.3 ($687.2 in 2013 Submittal)
Escalated to 2014 $666.8 ($714.3 in 2014 Submittal)
Escalated to 2015 $664.2 ($712.0 in 2015 Submittal)
Escalated to 2016 $660.2

January 1986 based on 10 CFR 50.75 (c) Table of minimum amounts

BWR based on minimum 1200 MWt = ($104 + (.009xMWHt)) million per unit

where BWR less than 1200 MWt use P=1200 MWt, HBPP 220 MWt



Calculating Overall Escalation Rate

BWR Dec-05. Dec-06
L (Labor) 2.0600 2.1218
E (Energy) 1.9106 1.9808
B (Burial) 13.3331 13.8744

Dec-07  Dec-08

21939  2.2536
2.4513 1.8323
14.4164  15.0096

Composite Escalation

Dec-11 Dec-12  Dec-13

23711 2.4061 2.4638
27719  2.8265 27672
17.4856 17.4856 17.4856

Dec-14 Dec-15 Weight (1)

2.5235 2.5812 0.85
2.2944 1.7402 0.13
174856  17.4856 0.22

(1) From NUREG 1307 Revision 15, Report on Waste Burial Charges, Section 2 Summary, Page 3 ... where A, B, and C are the fractions of ihe total 1986
dollar costs that are attributable to labor (0.65), energy (0.13), and burial (0.22), respectively, and sum to 1.0.

BWR
Combined Escalation Rate for:
Dec-06  Dec-07

4.6891 4.9163

Dec-08 Dec-09

5.0052 5.1788

Dec-11 Dec-12  Dec-13  Dec-14

5.7782 5.8080 5.7854
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Calculation of Energy Escalation Factor - Reference NUREG-1307, Revision 15, Section 3.2
Using Regional indices SERIES ID: WPUQ573 Light Fuel Oils (as of 03/11/16) and WPU0543 Industriai Electric Power (as of 03/11/16)
REBASED TO 1986 = 100

PPI for Fuels & PPI for Light PPI for Fuels & PPI for Light Energy Escalation
Related Products Fuel Oils Related Products Fuel Oils Factor (E)
(2000 = 100) (2000=100) (2000 = 100) (2000=100) for BWR
(P) =Industrial Energy Power (F) = Light Fuel Oils (P) =Industrial Energy Power (F) = Light Fuel Oils (Humboldt)
BWR wt. = 0.54 BWR wt. = 0.46 :
Dec-99 126.5 729 1.0000 1.0000 1.0000
Jan-00 126.8 75.3 1.0024 1.0329 1.0164
Feb-00 126.7 879 1.0016 1.2058 1.0955
Mar-00 126.7 89.7 1.0016 1.2305 1.1069
Apr-00 126.8 83.1 1.0024 1.1399 1.0656
May-00 128.6 82.9 1.0166 1.1372 ' 1.0721
Jun-00 133.6 86.2 1.0561 1.1824 1.1142
Jul-00 136.2 88.7 . 1.0767 1.2167 1.1411
Aug-00 1374 91.6 1.0862 1.2565 1.1645
Sep-00 137.8 110.1 " 1.0893 1.5103 1.2830
Oct-00 134.1 108.6 1.0601 . 1.4897 1.2577
Nov-00 130.9 108.4 1.0348 . 1.4870 1.2428
Dec-00 132.7 100.6 1.0490 1.3800 1.2013
Jan-01 136.4 96.1 1.0783 1.3182 1.1887
Feb-01 136.4 91.6 1.0783 1.2565 1.1603
Mar-01 136.5 83.1 . 1.0791 - 1.1399 1.1070
Apr-01 135.1 86.2 1.0680 1.1824 1.1206
May-01 136.2 94.2 1.0767 1.2922 1.1758
Jun-01 148.4 90.2 1.1731 1.2373 g 1.2026
Jul-01 149.5 81.3 1.1818 1.1152 1.1512
Aug-01 148.9 83.2 1.1771 1.1413 . 1.1606
Sep-01 148.2 93 1.1715 1.2757 1.2195
Oct-01 143.8 76.8 1.1368 1.0535 1.0985
Nov-01 1373 70.5 1.0854 0.9671 1.0310
Dec-01 136.9 56.6 1.0822 : 0.7764 0.9415
Jan-02 136.3 58.3 1.0775 0.7997 0.9497
Feb-02 135.4 59.6 1.0704 0.8176 0.9541
Mar-02 135.7 69.1 1.0727 0.9479 1.0153
Apr-02 135.4 76.4 1.0704 1.0480 1.0601
May-02 137.9 75 1.0901 1.0288 1.0619
Jun-02 143.6 71.4 1.1352 0.9794 1.0635
Jul-02 144.9 75.5 1.1455 1.0357 1.0950
Aug-02 145.0 779 1.1462 1.0686 1.1106
Sep-02 145.8 89.5 1.1526 1.2277 1.1871
Oct-02 . 140.0 95.1 1.1067 1.3045 1.1977
Nov-02 - 139.5 82.8 1.1028 1.1358 1.1180
Dec-02 139.6 846 1.1036 1.1605 1.1297
Jan-03 140.3 95.7 1.1091 1.3128 ) 1.2028
Feb-03 140.6 1204 1.1115 1.6516 1.3599
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Calculation of Energy Escalation Factor - Reference NUREG-1307, Revision 15, Section 3.2
Using Regional indices SERIES ID: WPUQ573 Light Fuel Qils (as of 03/11/16) and WPU0543 Industrial Electric Power (as of 03/11/16)
REBASED TO 1986 = 100

PPl for Fuels & PPI for Light PPl for Fuels & PPI for Light Energy Escalation
Related Products Fuel Qils Related Products Fuel Oils Factor (E)
(2000 = 100) (2000=100) (2000 = 100) : (2000=100) for BWR
(P) =Industrial Energy Power (F) = Light Fuel Oils . (P) =Industrial Energy Power (F) = Light Fuel Oils (Humboldt)
BWR wt. = 0.54 BWR wt. = 0.46
Mar-03 143.3 128.9 1.1328 1.7682 1.4251
Apr-03 144.3 98.3 1.1407 1.3484 1.2363
May-03 145.1 85.5 1.1470 1.1728 1.1589
Jun-03 148.3 87.2 1.1723 1.1962 1.1833
Jul-03 151.6 90.1 1.1984 1.2359 1.2157
Aug-03 151.3 94.1 1.1960 1.2908 1.2396
Sep-03 152.0 88.2 1.2016 1.2099 1.2054
Oct-03 147.4 97.8 1.1652 1.3416 1.2463
Nov-03 ' 142.7 93.0 1.1281 1.2757 1.1960
Dec-03 142.9 95.8 1.1296 1.3141 1.2145
Jan-04 143.1 106.8 ©o1.1312 - 1.4650 1.2848
Feb-04 143.1 100.8 1.1312 1.3827 : 1.2469
Mar-04 143.1 107.8 1.1312 1.4787 1.2911
Apr-04 143.1 115.2 1.1312 1.5802 1.3378
May-04 144.2 116 1.1399 1.5912 1.3475
Jun-04 152.4 111.5 1.2047 1.5295 1.3541
Jul-04 162.2 119.3 1.2032 1.6365 1.4025
Aug-04 154.0 131.1 1.2174 1.7984 1.4846
Sep-04 154.0 136.8 1.2174 1.8765 1.5206
Oct-04 145.8 - 161.7 1.1526 2.2181 1.6427
Nov-04 144.9 153.6 1.1455 2.1070 . 1.5878
Dec-04 146.2 133.8 1.1557 . 1.8354 1.4684
Jan-05 148.9 138.5 11771 1.8999 1.5096
Feb-05 148.0 146 . 1.1700 2.0027 1.5530
Mar-05 148.1 169.4 1.1708 2.3237 1.7011
Apr-05 148.7 170.9 1.1755 2.3443 1.7131
May-05 151.1 165.3 1.1945 ’ 2.2675 . 1.6881
Jun-05 159.7 180.6 1.2625 24774 1.8213
Jul-05 162.1 186.2 1.2814 2.5542 1.8669
Aug-05 162.5 194.5 1.2846 2.6680 1.9210
Sep-05 162.8 209.9 1.2870 2.8793 2.0124
Oct-05 159.5 252.0 1.2609 3.4568 2.2710
Nov-05 161.1 199.1 1.2735 2.7311 1.9440
Dec-05 161.4 . 193.6 1.2759 26557 1.9106
Jan-06 167.0 191.8 1.3202 . . 2.6310 - 1.9231
Feb-06 168.6 190.0 1.3328 2.6063 1.9186
Mar-06 167.4 199.2 1.3233 2.7325 1.9715
Apr-06 169.6 221.9 1.3407 3.0439 21242
May-06 170.8 2314 1.3502 3.1742 2.1892
Jun-06 181.2 238.1 1.4324 - 3.2661 2.2759
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Calculation of Energy Escalation Factor - Reference NUREG-1307, Revision 15, Section 3.2
Using Regional Indices SERIES ID: WPUQ573 Light Fuel Oils (as of 03/11/16) and WPU0543 Industrial Electric Power (as of 03/11/16)
REBASED TO 1986 = 100

PPI for Fuels & PPI for Light PP for Fuels & PP for Light Energy Escalation
Retated Products Fuel Qils Related Products Fue] Oils Factor (E)
(2000 = 100) (2000=100) (2000 = 100) (2000=100}) for BWR
(P) =Industrial Energy Power (F) = Light Fuel Oils (P) =Industrial Energy Power (F) = Light Fuel Qils (Humboldt)
BWR wt. = 0.54 BWR wt. = 0.46
Jul-06 181.9 2316 1.4379 3.1770 2.2379
Aug-06 180.2 241.4 1.4245 3.3114 2.2925
Sep-06 181.0 203.1 1.4308 2.7860 2.0542
Oct-06 171.2 ~ 198.1 1.3534 2.7174 1.9808
Nov-06 167.2 198.2 1.3217 2.7188 1.9644
Dec-06 167.8 200.4 1.3265 2.7490 1.9808
Jan-07 171.9 180.0 . 1.3589 2.4691 1.8696
Feb-07 175.7 191.5 1.3889 2.6269 1.9584
Mar-07 172.1 215.1 1.3605 2.9506 2.0919
Apr-07 173.1 231.8 1.3684 3.1797 2.2016
May-07 179.2 225.3 1.4166 3.0905 2.1866
Jun-07 186.7 2224 1.4759 3.0508 2.2003
Jul-07 187.0 237.8 1.4783 3.2620 2.2988
Aug-07 187.6 225.5 1.4830 3.0033 2.2237
Sep-07 188.4 238.9 1.4893 3.2771 23117
Oct-07 182.7 243.3 1.4443 3.3374 2.3151
Nov-07 180.3 : 288.2 1.4253 3.9534 2.5882
Dec-07 180.0 266.7 1.4229 3.6584 24513
Jan-08 181.9 273.8 1.4379 3.7558 2.5042
Feb-08 180.0 280.2 1.4229 3.8436 2.5364
Mar-08 183.1 339.6 1.4474 46584 2.9245
Apr-08 185.2 352.5 1.4640 4.8354 3.0149
May-08 189.5 384.9 1.4980 5.2798 3.2377
Jun-08 191.9 4105 1.6170 5.6310 3.4094
Jui-08 196.1 4238 1.55602 5.8134 3.5113
Aug-08 197.1 343.9 ) 1.5581 : 47174 3.0114
Sep-08 195.9 335.1 1.5486 45967 2.9507
Oct-08 193.0 279.0 1.56257 3.8272 2.5844
Nov-08 187.7 218.2 1.4838 2.9931 21781
Dec-08 188.3 . 163.0 1.4885 2.2359 1.8323
Jan-09 190.3 159.8 1.5043 2.1920 1.8207
Feb-09 190.3 145.6 1.5043 1.9973 1.7311
Mar-09 187.6 136.8 1.4830 1.8765 1.6640
Apr-09 186.9 159.9 1.4775 2.1934 1.8068
May-09 190.5 158.6 1.5059 2.1756 1.8140
Jun-09 . 193.3 183.7 1.5281 2.5199 1.9843
Jul-09 196.2 165.2 1.5510 2.2661 1.8799
Aug-09 194.7 196.1 1.5391 2.6900 2.0685
Sep-09 194.9 186.6 1.5407 2.5597 2.0094
Oct-09 189.9 193.3 1.5012 2.6516 2.0304
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Calculation of Energy Escalation Factor - Reference NUREG-1307, Revision 15, Section 3.2
Using Regional Indices SERIES ID: WPUQ573 Light Fuel Oils (as of 03/11/16) and WPU0543 Industrial Electric Power (as of 03/11/16)
REBASED TO 1986 = 100

PPI for Fuels & PP for Light PPI for Fuels & PPI for Light Energy Escalation
Related Products " Fuel Oils Related Products Fuel Oils Factor (E)
(2000 = 100) (2000=100) (2000 = 100) (2000=100) for BWR
(P) =Industrial Energy Power (F) = Light Fuel Oils (P) =Industrial Energy Power (F) = Light Fuel Qils (Humboldt)
BWR wt. = 0.54 BWR wt. = 0.46
Nov-09 186.0 207.8 1.4704 2.8505 2.1052
Dec-09 186.0 197.5 1.4704 2.7092 2.0402
Jan-10 . 186.3 220.7 1.4727 3.0274 2.1879
Feb-10 186.1 200.2 1.4711 2.7462 © 20577
Mar-10 189.0 217.0 1.4941 2.9767 2.1761
Apr-10 188.8 2315 1.4925 3.1756 2.2667
May-10 192.0 226.0 1.5178 . 3.1001 2.2457
Jun-10 197.8_ 2124 1.5636 2.9136 2.1846
Jul-10 1090.8 209.3 1.5794 2.8711 2.1736
Aug-10 200.8 221.4 1.5874 3.0370 2.2542
Sep-10 200.0 220.0 1.5810 3.0178 2.2420
Oct-10 194.6 - 2358 1.5383 3.2346 2.3186
Nov-10 190.9 2453 1.5091 3.3649 ' 2.3628
Dec-10 191.4 250.0 1.5130 . 3.4294 2.3945
Jan-11 193.1 : 260.4 1.5265 3.5720 . 2.4674
Feb-11 194.4 278.8 1.5368 3.8244 2.5891
Mar-11 1985.0 307.5 1.5415 4.2181 27727
Apr-11 194.1 325.1 1.5344 4.4595 2.8800
May-11 196.9 315.1 1.5565 4.3224 2.8288
Jun-11 205.7 316.9 1.6261 4.3471 2.8777
Jul-11 2153 3115 1.7020 4.2730 2.8846
Aug-11 216.6 296.9 1.7123 4.0727 2.7981
Sep-11 215.8 306.5 1.7059 4.2044 2.8552
Oct-11 206.6 299.6 1.6332 4,1097 2.7724
Nov-11 204.0 : 322.7 1.6126 . 4.4266 2.8071
Dec-11 204.4 301.0 1.6158 4.1289 27719
Jan-12 201.1 308.8 1.5897 42359 2.8070
Feb-12 200.3 316.5 1.56834 4.3416 2.8522
Mar-12 199.8 330.8 1.6794 45377 2.9403
Apr-12 198.1 3271 1.6660 4.4870 2.9096
" May-12 201.5° 315.6 1.5929 4.3292 2.8516
Jun-12 207.7 284.6 1.6419 3.9040 2.6825
Jul-12 221.5 287.9 1.7510 3.9492 2.7622.
‘Aug-12 2221 313.4 1.7557 4.2990 2.9257
Sep-12 222.8 . 3304 1.7613 45322 3.0359
Oct-12 2141 334.1 1.6925 4.5830 3.0221
Nov-12 212.3 3116 1.6783 4.2743 2.8725
Dec-12 213.8 303.3 ) 1.6901 4.1605 2.8265 e
Jan-13 199.2 303.6 1.5747 4.1646 2.7661
Feb-13 199.4 327.7 1.5763 4.4952 2.9190

Page 4



Development of E Component Enclosure 2
PG&E Letter HBL-16-006

Calculation of Energy Escalation Factor - Reference NUREG-1307, Revision 15, Section 3.2
Using Regional Indices SERIES 1D: WPUOQ573 Light Fuel Oils (as of 03/11/16) and WPU0543 Industrial Electric Power (as of 03/11/16)
REBASED TO 1986 = 100

PPI for Fuels & PP for Light PPl for Fuels & PPi for Light Energy Escalation
Related Products Fuel Qils Related Products Fuel Qils Factor (E)
(2000 = 100) (2000=100) (2000 = 100) (2000=100) for BWR
(P) =Industrial Energy Power (F) = Light Fuel Oiis (P) =Industrial Energy Power (F) = Light Fuel Oils (Humboldt)
~ BWRwt.= 0.54 BWR wt. = 0.46
Mar-13 199.0 308.7 1.5731 4,2346 2.7974
Apr-13 198.8 303.9 1.5715 4.1687 2.7662
May-13 203.5 296.4 1.6087 4.0658 '2,7390
Jun-13 2119 294.9 1.6751 4.0453 2.7654
Jul-13 2114 3004 1.6711 4.1207 2.7979
Aug-13 2104 307.4 1.6632 4.2167 2.8378
Sep-13 210.3 3153 1.6625 4.3251 2.8873
Oct-13 201.2 306.8 1.5905 4.2085 2.7948
Nov-13 189.0 . 295.3 1.5731 4.0508 2.7128
Dec-13 200.5 302.9 1.56850 4.1550 2.7672 R
Jan-14 215.1 297.5 1.7004 4.0809 2.7954
Feb-14 214.4 309.1 1.6949 4.2401 2.8657
Mar-14 214.8 306.5 1.6980 4.2044 2.8510
Apr-14 210.8 306.7 1.6664 4.2071 2.8351
May-14 215.2 304.4 - 1.7012 4.1756 2.8394
Jun-14 224.0 296.5 1.7708 4.0672 2.8271
Jul-14 227.5 295.3 1.7984 4,0508 2.8345
Aug-14 227.7 293.9 1.8000 4.0316 2.8265
Sep-14 2251 291.0 1.7794 3.9918 2.7971
Oct-14 217.0 2714 1.7154 3.7229 2.6389
Nov-14 210.7 260.9 1.6656 3.5789 2.5457
Dec-14 213.9 218.9 1.6909 3.0027 2.2944
Jan-15 2224 173.6 1.7581 2.3813 2.0448
Feb-15 2211 184.3 1.7478 2.5281 2.1068
Mar-15 218.2 185.7 : 1.7249 2.5473 2.1032
Apr-15 2133 178.2 1.6862 2.4444 2.0350
May-15 217.0 196.6 1.7154 2.6968 2.1669
Jun-15 237.2 193.4 1.8751 2.6529 2,2329
Jul-156 237.3 187.0 1.8759 2.5652 2.1930
Aug-15 236.8 180.4 1.8719 24746 2.1492
Sep-15 234.2 163.1 1.8514 2.2373 2.0289
Oct-15 2184 166.0 1.7265 22771 1.9798
Nov-15 2123 160.4 1.6783 2.2003 1.9184
Dec-15 214.9 130.4 1.6988 - 1.7888 1.7402

October 2015 through December 2015 are Preliminary Values from PPI Indices

Based on Base Year 2000 being the indices values Dec 1999, January 2016 base will be December 2015
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Development of L Component

Calculation of Labor Escalation Factor - Reference NUREG-1307, Revision 15, Section 3.1
Using Regional indices SERIES ID: ClU2010000000240i (as of 03/11/16)

Note 1: The Base Labor factor was reindexed in December 2005, at which time the index was reset to 100.

Dec-05
Jan-06
Feb-06
Mar-06
Apr-06
May-06
Jun-06

Jul-06
Aug-06
Sep-06
Oct-06
Nov-06
Dec-06
Jan-07
Feb-07
Mar-07
Apr-07
May-07

Jun-07

Jul-07
Aug-07
Sep-07
Oct-07
Nov-07
Dec-07

Jan-08 -

Feb-08
Mar-08

Employment Cost Indust

West Region Labor
Private Industry Escalation
(2005=100) Factor
100 2.06000
100.6 2.07236
101.8 2.09708
102.5 2.11150
103 _ - 212180
104.2 2.14652
104.9 2.16094
105.7 217742
1065 219390
107.8 2.22068
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Development of L Component

Calculation of Labor Escalation Factor - Reference NUREG-1307, Revision 15, Section 3.1
Using Regional Indices SERIES ID: CIU2010000000240I (as of 03/11/16)

_ Note 1: The Base Labor factor was reindexed in December 2005, at which time the index was reset to 100.

Dec-05
Apr-08
May-08
Jun-08
Jul-08
Aug-08
Sep-08
* Oct-08
Nov-08
Dec-08
Jan-09
Feb-09
Mar-09
Apr-09
May-09
Jun-09
Jul-09
Aug-09
Sep-09
Oct-09
Nov-09
Dec-09
Jan-10
Feb-10
Mar-10
Apr-10
May-10
Jun-10

Employment Cost Indust

West Region Labor
Private Industry Escalation
(2005=100) Factor
100 2.06000
108.4 v 2.23304
109.3 2.25158
109.4 2.25364
109.9 2.26394
110 © 2.26600
110.3 2.27218
110.6 2.27836 .
111.3 2.29278
111.7 - 2.30102
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Development of L Component

Calculation of Labor Escalation Factor - Reference NUREG-1307, Revision 15, Section 3.1
Using Regional Indices SERIES ID: ClU2010000000240I (as of 03/11/16)

Note 1: The Base Labor factor was reindexed in December 2005, at which time the index was reset to 100.

Dec-05
Jul-10
Aug-10
Sep-10
Oct-10
Nov-10
Dec-10
Jan-11
Feb-11
Mar-11
Apr-11
May-11
Jun-11
Jul-11
Aug-11
"~ Sep-11
Oct-11
Nov-11
Dec-11
Jan-12
Feb-12
Mar-12
Apr-12
May-12
Jun-12
Jul-12
Aug-12
Sep-12

Employment Cost Indust

West Region - Labor
Private Industry Escalation
(2005=100) Factor
100 2.06000
112.3 2.31338
112.5 2.31750
113.5 2.33810
114.3 2.35458
/
114.6 2.36076
115.1 2.37106
115.7 2.38342
116.3 2.39578
116.8 2.40608
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Development of L Component

Calculation of Labor Escalation Factor - Reference NUREG-1307, Revision 15, Section 3.1
Using Regional Indices SERIES ID: ClU2010000000240I (as of 03/11/16)

Note 1: The Base Labor factor was reindexed in December 2005, at which time the index was reset to 100.

Dec-05
Oct-12
Nov-12
Dec-12
Jan-13
Feb-13
Mar-13
Apr-13
May-13
Jun-13
Jul-13
Aug-13
Sep-13
Oct-13
Nov-13
Dec-13
Jan-14
Feb-14
Mar-14
Apr-14
May-14
Jun-14
Jul-14
Aug-14
Sep-14
Oct-14
Nov-14
Dec-14

Employment Cost Indust

West Region Labor
Private Industry Escalation

(2005=100) Factor
100 2.06000
116.8 2.40608
117.6 2.42256
118.5 2.44110
119.2 2.45552
119.6 2.46376
120.1 2.47406
" 1209 2.49054
121.9 _ 251114

{

122.5 2.52350
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Development of L Component Enclosure 2
PGA&E Letter HBL-16-006

Calculation of Labor Escalation Factor - Reference NUREG-1307, Revision 15, Section 3.1
Using Regional Indices SERIES ID: Cl1U2010000000240I (as of 03/11/16)
Note 1: The Base Labor factor was reindexed in December 2005, at which time the index was reset to 100.

Employment Cost indust

West Region Labor
Private Industry Escalation
**(2005=100) Factor
Dec-05 100 2.06000
Jan-15
Feb-15 .
Mar-15 123.1 2.53586
Apr-15
May-15
Jun-15 123.8 2.55028
Jul-15
Aug-15
Sep-156 124.6 2.56676
Oct-15
Nov-15
Dec-15 125.3 2.58118
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Development of B Component

Development of Burial Escalation
Developed from NUREG-1307 Revision 15
Table 2.1 "VALUES OF B SUB-X AS A FUNCTION OF LLW BURIAL SITE, WASTE VENDOR, AND YEAR" (Summary for non-Atlantic Compact)
Revised to Bx Values for Generic LLW Disposal Site are assumed to be the same as that provided for the Atlantic Compact,
for lack of a better alternative at this time
Revised to Bx Values for Generic LLW Disposal Site are assumed to be Combination of Compact-Affi Ilated and Non-
Compact Facility for HBPP

BWR BWR
Burial Costs Restated to
1986 = 100

1986 1.561 1.0000
1987
1988 1.831 ’ 1.1730
1989
19890
1991 2.361 16126 -
1992
1993 9.434 6.0436
1994 9.794 6.2742
1995 10.42 6.6752
1996 10.379 6.6489
1997 13.837 8.8642
1998 13.948 8.9353
1999
2000 16.244 10.4061
2001 16.474 ' 10.5535
2002 16.705 10.7015
2003 17.337 11.1063
2004 17.970 11.5119
2005 19.391 12.4222
2006 20.813 13.3331
2007 21.658 13.8744
2008 22.504 14,4164
2009 23.430 15.0096
2010 24,356 15.6028
2011 25.825 16.5439 3
2012 27.295 17.4856
2013 27.295 17.4856
2014 27.295 17.4856
2015 27.295 17.4856
2016 27.295 17.4856

Table 2.1 Note (e) Bx values for the generic site are assumed to be the same as that provided for the Atlantic Compact

for lack of a better alternative at this time.

Note (f) Effective with NUREG-1307, Revision 8 (Ref.3) an alternative disposal option was mtroduced in which the bulk

of the LLW Is assumed to be dispositioned by waste vendors and/or disposed of at a non-compact disposal facility.

Note (g) Effective with NUREG1307, Revision 15, the nomenclature for the two disposal options, referred to as "Direct Disposal"
and "Direct Disposal with Vendors" in previous revisions of NUREG-1307, is changed to "Compact-Affiliated Disposal

Facility Only" and "Combination of Compact-Affiliated and Non-Compact Disposal Facilities” to better describe the options.

2015 The NRC has issued Regulatory Issue Summary 2014-12, "Decommissioning Fund Status Report Calculations Update to
Low-Level Waste Burial Charge Information," to inform licensees that they may use low-level waste burial charge data )
contained in Revision 15 of NUREG-1307, Report on Waste Burial Charges: Changes in Decommissioning Waste Disposal
Costs at Low-Level Waste Burial Facilities, dated January 2013, when preparing their periodic decommiss\ioning fund status
report.
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Humboldt Bay Power Plant
Decommissioning Cash Flow (Note 1)
Nominal/2016 Dollars
Cumulative
SPENT FUEL Decommission
Year NRC NON - NRC MANAGEMENT TOTAL _Estimate
1996 $1,678,452 $1,678,452 $1,678,452
1997 $8,663,216 $8,663,216 $10,341,668
1998 $5,573,757 $344,408 $5,918,165 $16,259,833
1999 $723,490 $2,281,454 $3,004,944 -$19,264,777
2000 $85,241 $2,736,091 $2,821,332 $22,086,109
2001 $89,543 $398,012 $487,555 $22,573,664
2002 $994,127 $113,704 $1,107,831 $23,681,495
2003 $494,838 $2,539,476 $3,034,314 $26,715,809
2004 $491,070 $1,444,628 $1,935,698 $28,651,506
2005 $161,506 $1,671,769 $1,833,275 $30,484,781
2006 $1,073,612 $3,546,617 $4,620,229 $35,105,010
2007 $4,474,247 $9,240,172 $13,714,419 $48,819,429
2008 $12,590,383 $28,485,988 $41,076,371 $89,895,800
2009 $32,901,391 . $3,179,956 $36,081,347 $125,977,147 N
2010 $56,957,494 $5,734,776 $62,692,270 $188,669,417
2011 $60,585,531 $5,495,157 $66,080,688 $254,750,105
2012 $81,577,560 $4,509,009 $86,086,569 $340,836,673
2013 $93,946,862 $4,668,626 $98,615488 - $439,452,161
2014 $79,506,972 $5,085,456 $84,592,428 $524,044,589
2015 $106,846,881 $5,853,718 $112,700,599 $636,745,188 $636,745,188 Actual
2016 $119,991,418 $6,998,468 $14,260,889 $141,250,774 $777,995,962 $829,288,518 Actual + Market Value
2017 $82,657,153 $10,197,234 $9,013,936 $101,868,323 $879,864,285 N
2018 $45,650,709 $23,705,976 $8,950,930 $78,307,614 $958,171,899 .
2019 .$10,657,171 . $9,275,427 . $19,932,597 $978,104,497
2020 $2,323,376 $9,013,936 $11,337,312 $989,441,809
2021 $146,374 $8,498,413 $8,644,787 $998,086,596
2022 $100,085 $7,872,884 $7,972,969 $1,006,059,565 [N
2023 $100,085 $7,849,919 $7,950,004 $1,014,009,568
2024 $0 $7,872,884 $7,872,884 $1,021,882,453
2025 $0 $7,872,884 $7,872,884 $1,029,755,337
2026 $0 $8,550,085 $8,550,085 $1,038,305,422
2027 $0 $7,941,780 $7,941,780 $1,046,247,202
2028 S0 $7,940,757 $7,940,757 $1,054,187,959
2029 $0 1,543,411 $10,021,262 $11,564,673 $1,065,752,632
2030 $0 $12,784,436 $1,479,454 $14,263,889 $1,080,016,522
TOTAL $811,042,542 $55,229,524 $213,744,458 $1,080,016,523
1) Cash Flow is based on construction of ISFSI and Fuel removed from HBPP in 2030 (Assumes DOE Used

Fuel Repository opens in 2028 allowing HBPP Fuel to be shipped during 2028-2029 allowing for Final
Site Restoration in 2030).

2) Market Value of Trust as of 12/2015 was $192.5 million, actual expended as of 12/2015 was $636.7
Million including $87.3 million Spent Fuel Management.

3) Totals may not balance due to rounding.
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Estimated Costs:

Forecast of 2015 per PG&E Letter HBL-15-003, Enclosure 3, dated March 31, 2015, in 2015
dollars:

NRC Scope (Radiological) : $114,650,720
Non-NRC Scope ~ $ 50,000
Spent Fuel Management $ 6,007,869

Actual Costs:

Actual 2015 Incurred Costs, provided in Enclosure 3 of this letter reflects the actuals for 2015
in nominal dollars.

NRC Scope (Radiological) $106,846,881 :
Non-NRC Scope $ 0
Spent Fuel Management ' $ 5,853,718
Variance:

NRC Scope (Radiological) ‘  $-7,803,839
Non-NRC Scope $ -50,000
Spent Fuel Management $ -154,151

Decommissioning costs were underspent in 2015 primarily due to waste disposal shipments
to an alternate, less expensive, disposal site than planned. PG&E also saw a savings in
staffing due to the consolidation of radiation protection and engineering support to the civil
works contractor. : :
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ACM
ALARA
ASO
BAFO
BMPs
CAB
CAP
cce
CDP

' CFR
coc
CPUC
CSM
CTR
CWC
CWCMT
CWP
D&D
DCGL
DCPP
DOE.
DOR
DOT
DPR
DRM
DTSC
EDAR
EDOls .
EDRS
EORM
EPC
ESCP
EVMS
FIXS
FSAR
FSR
FSS
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ACRONYMS

Asbestos-containing material
As low as reasonably achievable

"~ Armed Security Officers

Best and Final Offer

Best Management Practices

Community Advisory Board

Corrective action program

California Coastal Commission

Coastal Development Permit

Code of Federal Regulations

Constituent of concern

California Public Utilities Commission

Cutter Soil Mixture -
Contracts technical representative

Civil works contractor

Civil Works Contract Management Team
Circulating Water Piping

Demolition and disposal

Derived concentration guidelines

Diablo Canyon Power Plant

US Department of Energy

Designer of Record

Department of Transportation
Decommissioning Project Report
Decommissioning Project Risk Management Program
Department of Toxic Substance Control
Electronic Data Access and Reporting
Equipment Description and Operating Instructions
Electronic Document Routing System
Enterprise and Operational Risk Management
Engineering, Procurement, and Construction
Erosion and Sediment Control Plan

Earned Value Management System

Filtration and lon Exchange System

Final Safety Analysis Report

Final Site Restoration

Final Status Survey
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GSAP
GTCC
GWTS

. H&S

HB
HBGS
HBPP
HDPE
HEPA
HVAC
IH
IM/RAW
IP
ISFSI
[SOCS
T
LabSOCS
LAR
LID
LLD
LLRW
LRW
LRWB
LTP
M&TE
MARSAME

MARSSIM
MDC

MRS
NARM
NCRWQCB
NDCTP
NOR
NORM
NRC
NWPA
Oo&M

OAD
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Rev. 0

Decommissioning Project Report
Humboldt Bay Power Plant Unit 3

Generator Site Access Permit

Greater Than Class C

Groundwater treatment system

Health and safety

Humboldt Bay

Humboldt Bay Generation Station

Humboldt Bay Power Plant

High density polyethylene

High efficiency particulate air

Heating, Ventilation, and Air Conditioning

Industrial Hygiene

Interim Measures/Removal Action Work Plan
Industrial packaging

Independent Spent Fuel Storage Installation

In Situ Object Counting Systems

Information technology

Laboratory Sourceless Calibration Software

License Amendment Request

Low Impact Development

Lower Limit of Detection

Low-level radioactive waste

Liquid Radwaste

Liquid Radwaste Building

License termination plan

Measuring and test equipment

“Multi-Agency Radiation Survey and Assessment of Materials and
Equipment Manual’

“Multi-Agency Radiation Survey and Site Investigation Manual”
Minimum Detectable Concentrations '
monitored retrievable storage installation
Naturally-occurring and accelerator-produced radioactive materials
North Coast Regional Water Quality Control Board
Nuclear Decommissioning Cost Triennial Proceedings
Notice of Receipts

Naturally-occurring Radioactive Materials

US Nuclear Regulatory Commission

Nuclear Waste Policy Act

Operations and Maintenance

Open-air demolition
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ORISE
ORO
OTB
PCBs
PCC
PEG
PG&E
PMO
PMT
POD
POND
PPE
PWP
QA/QC
QDP
QSP
QVP
RAI
RAP
RCA
RCRA
RDT
REDT
REMP
RFB
RMA
RMS
ROM
RP
RPV
RSDA
SAS
SC
SFP
SGl
SME
SMF
SNM
SOE
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Oak Ridge Institute for Science and Education
Off-site response organizations

Over Target Baseline

Polychlorinated biphenyls

Provider Cost Center

Propane Engine Generator

Pacific Gas & Electric

Project Management Office

Post Maintenance Test

Plan of the day

Plan of the next day

Personal protective equipment

Project Waste Plan

Quality Assurance/Quality Control

Quantity Development Package

Qualified SWPPP Practitioner

Quality Verification Plan

Requests for Additional Information
Remedial Action Plan

radiological controlled area

Resource Conservation and Recovery Act
Resin Disposal Tank

Reactor equipment drain tank

Radiological Environmental Monitoring Plan
Refueling Building

Radiological Materials Areas

Records Management System

Rough order of magnitude

Radiological Protection

Reactor pressure vessel

Radiologically Significant Decommissioning Activity
Security alarm station '
Shipping coordinator

Spent Fuel Pool

Safe guard information

Subject matter expert

Soil Management Facility

Special Nuclear Material
Support of excavation
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SONGS
SPCC
SR&M
SSCs
SWLLRW
SWPPP
TBDT
TC
USACE
VCA
VCT
VSP
WAC
‘WBS
WCP
WMF
WWM
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San Onofre Nuclear Generating Station
Spill Prevention, Control, and Countermeasures Plan
Soil Remediation and Management
Structures, systems, and components
Southwestern Low-Level Radioactive Waste
Storm water Pollution Prevention Plan
Turbine Building Drain Tank

Technical coordinator

US Army Corps of Engineers

Voluntary Cleanup Agreement

Vertical Cask Transport

Visual Sample Plan

Waste Acceptance Criteria

Work Breakdown Structure

Work Control Program

Waste Management Facility

Work week manager
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1 EXECUTIVE SUMMARY

Pacific Gas and Electric Company (PG&E) has prepared this site-specific Decommissioning Project
Report (DPR) for decommissioning the Humboldt Bay Power Plant (HBPP) Unit 3 to identify the
cost and schedule to complete decommissioning and license termination of HBPP Unit 3. This DPR
covers the period from 2015 through the completion of fuel transfer to the Department of Energy
(DOE) and the subsequent decommissioning and restoration of the Independent Spent Fuel
Storage Installation (ISFSI). It incorporates the site-specific decommissioning tasks and detailed -
plans that have been identified as a result of the ongoing implementation of the decommissioning
effort. The total estimated cost to decommission Humboldt Unit 3 is $1,054.8M. This represents an
increase from the forecast approved in the 2012 NDCTP of $977.9M for decommissioning HBPP
Unit 3. :

Methodology

Previous cost estimates prior to 2012 were based on cost studies performed by experienced
specialty consultants. The cost studies provided a solid basis from which PG&E could develop a
better, site-specific estimate until the estimates could be further enhanced with actual data and
lessons learned from on-site performance.

In the previous three year period, 2012-2015, PG&E had shifted from self performance of high risk
radiological decommissioning activities to oversight of Civil Works Projects. PG&E has gathered
two years of experience measuring cost performance using an Over Target Baseline (OTB) system.
The OTB system has proven to be an effective tool to monitor cost performance and has provided -
PG&E with a high degree of confidence in the estimated costs going forward. The OTB '
methodology is discussed in Section 3.1.2.1. The Humboldt Bay Civil Works Project is

- approximately 50 percent complete after two and a half years of executing work and performing
within 5 percent of planned value (excluding contingency). Major work, including radiological source
term reduction, such as Caisson Drywell Piping Removal, Reactor Pressure Vessel (RPV)
Segmentation, and demolition of the Liquid Radwaste (LRW) Facility, is partially complete. The site
has met Open-air Demolition (OAD) criteria, and a portion of the Refueling Building (RFB) has been
demolished. PG&E is now past the learning curve on the project, with three years’left in remaining
work execution, and there is a much higher level of confidence in performing the remainder of the
work. The work is managed by a robust Earned Value Management System (EVMS) to contain
cost, schedule, change, and risk. The EVMS has enabled PG&E to make key cost and schedule
savings decisions to ensure adherence to the Over Target Baseline (OTB). Examples of these
savings include:

¢ Change of a key subcontractor that reduced project overhead costs

« Transition from subcontractor to Direct craft

¢ Realignment of engineering, procurement, and construction (EPC) scope
o Realignment of PMO Staff Plan to align with major schedule milestones
¢ Consolidation of work groups
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s Purchase instead of rental of major equipment
In addition, Change Management and Risk/Opportunity meetings occur on a frequent basis with
subcontractors to identify any potential change to the OTB proactively prior to it finalizing. This
allows PG&E to take action before the condition occurs. Since implementation of EVMS, PG&E has
seen a major improvement in managerial control, equating to significant cost avoidance and
schedule savings.

Project Status

Decommissioning of the PG&E HBPP Unit 3 nuclear facility achieved a significant milestone in June
2014. The Plant Systems Removal Phase, resulting in removal of radiologically significant plant
systems from the buildings, was completed after more than three decades in SAFSTOR. The HBPP
historical design and construction, close proximity to the bay, and associated tidal interactions pose
unique challenges to an effective decommissioning effort as the Site transitioned to a major
earthwork project—designated as Civil Works. PG&E still maintains its 10 CFR Part 50 license and
in May 2013, PG&E submitted its License Termination Plan (LTP) to the NRC.

Several other significant milestones were met in the summer and fall of 2015 when the RPV
Segmentation Project completed, the Caisson Removal project began, and the Unit 3 RFB and
Main Plant Ventilation system were released for OAD. The Civil Works Contractor (CWC) was
awarded the contract to complete the RPV Segmentation in December of 2014. This work scope
continued to use the first-of-a-kind segmentation equipment that was designed and fabricated for
the HBPP Reactor Project.

The CWC reevaluated the baseline design approach outlined in the original proposal and awarded
contract. As the CWC further developed design plans, it proposed several variations for three key
support elements: the perimeter cutoff wall; the dewatering well system; and the caisson support of
excavation.shoring system. The variation to the perimeter cutoff wall was an option to complete a
smaller wall with Cutter Soil Mixing (CSM) technology rather than the originally envisioned Slurry
Wall. The proposed alternatives brought many enhancements in the design and integration of the
work to be executed.

CWC personnel were persistent in seeing their vision through, which resulted in a significant benefit
in worker safety and schedule enhancement. Their efforts were presented to PG&E at three key
rigorous Readiness Review Board meetings. PG&E listened to the innovative approach,
benchmarked the change against other similar projects in the country and vetted the proposed
change with the project risk profile.

This key CSM project as well as many others including spent fuel pool (SFP) liner removal,
completion of RPV shell segmentation and an early start demolishing the first 40 feet of the RFB
has enabled PG&E to pull in the contract finish date from May 2019 to December 2018. Execution
of the work has gone well and completion is consistent with an early finish as conveyed in PG&E's
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Post Shutdown Decommissioning Activities Report dated July 19, 2013, and presented at the
CPUC hearings.

The HBPP Site Vision is to “complete the decommissioning of HBPP in a manner that establishes a
new benchmark for the nuclear industry”. The Vision is aligned with the corporate vision to yield a
leading position in the decommissioning realm for HBPP and to promote the corporate position of a
leading utility.

Remaining Costs

A detailed breakdown of these major cost contributors to the decommissioning cost estimate is
reported in the Table 1.1-and in Section 3 of this document.

This 2015 DPR incorporates the site-specific decommissioning tasks and detailed plans that have
been identified as a result of the ongoing implementation of the remaining phase of its
decommissioning effort.
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TABLE 1.1—DECOMMISSIONING COST CONTRIBUTORS 2012 AND 2017 NDCTP
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1.1 OBJECTIVE

The objective of this DPR is to provide an updated, comprehensive evaluation of the remaining
activities, costs and schedule to decommission the HBPP Unit 3 as well as to provide a status of
the work completed to date. : ‘ '

1.2  PRIOR HISTORY

PG&E initially developed the site on which HBPP Unit 3 is located as a fossil-based electrical
generating station around 1950".

~ HBPP Unit 3 began commercial operation in 1963 as a 65-megawatt electric, or MW(e), natural
circulation boiling water reactor. It was taken off line in 1976 for refueling and seismic modifications.
In 1979, prior to the completion and acceptance of the seismic modifications, the nuclear incident at
Three-Mile Island occurred and, as a result, the NRC mandated a comprehensive series of further
modifications that would have required substantial additional investment. The CPUC approved an
early decommissioning plan for HBPP Unit 3 because the additional NRC-required investments
would have made restarting the plant uneconomic.

PG&E placed the plant in an NRC-approved long-term storage and monitoring condition known as
SAFSTOR. During this period, the plant was maintained to ensure the integrity of its safety systems
and to safeguard the health and safety of the public, the environment, and PG&E’s work force.
While HHPP Unit 3 was in SAFSTOR, PG&E plarined and constructed an ISFSI. Once construction
and testing were completed, PG&E transferred the spent nuclear fuel from the SFP to the ISFSI,
finishing in 2008. '

In addition to Unit 3, two natural gas- or oil-fueled units, Units 1 and 2 (the fossil units), existed on
the plant site, but were dismantled and decommissioned in August 2011. Unit 1 was rated at 52
MW(e), and Unit 2 was rated at 53 MW(e). Dismantlement and decommissioning were funded
through the General Rate Case. The space previously occupied by Units 1 and 2 is being used as a
laydown area for the completion of Unit 3 decommissioning. Two diesel-fueled, gas turbine Mobile
Emergency Power Plants (MEPP), each rated at 15 MW(e), were also decommissioned in 2011.

Units 1 and 2 were repléced by a new generating facility called the Humboldt Bay Generating
Station (HBGS), adjacent to HBPP Unit 3. PG&E constructed HBGS during 2009 and 2010, and
commenced commercial operation in September 2010. 4

PG&E hired a specialty consultant to perform sevéral cost studies between 1978 and 2009,
including, the 2001 SAFSTOR Decommissioning Study. The decommissioning cost study and other
studies by the specialty consultant provided PG&E with sufficient information to prepare-the
financial planning documents for decommissioning, as required by NRC. These estimates were not

1 Attachment A, Site History of Humboldt Bay Power Plant Unit 3, provides a photographic history of
the site beginning in the mid-1940s.
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detailed engineering documents, but were financial analyses prepared in advance of the detailed
engineering studies that would be required to carry out the decommissioning. The methodology
used to develop these cost estimates applied a unit cost factor to estimate various standard
decommissioning activities, adjusted for expected work difficulties unique to the Humboldt site.
PG&E subsequently shifted to a more accurate, self-prepared cost estimate based on industry
pricing and actual on-site experience. The cost estimates were backed by competitive bids and
several years of successful decommissioning.

1.3  PLANT DESCRIPTION

.,

HBPP Unit 3 is located approximately four miles southwest of Eureka, California. The site consists
of approximately 143 acres located on the mainland shore of Humboldt Bay. Figure 1.3.1 shows the
layout of the site and the surrounding area. The most recent aerial view of the site is shown in
Attachment A, Site History of HBPP Unit 3.

Many unique features were used in the design and construction of HBPP Unit 3, including the
construction of a pressure suppression system. Instead of an abeve-ground containment dome,
HBPP Unit 3 was built as an airtight, underground chamber constructed out of steel and concrete.
The cavity was partially filled with water to suppress the condensation of the steam that could be
freed from the reactor system in case of an accident. The construction technique used for HBPP .
Unit 3 was also unique and innovative. The tank designated as the pressure suppression chamber
was built on the surface of the ground. The bottom was equipped with “cookie cutter’ edges, and
water jets were placed underneath the tank. The water jets softened the soil and the cookie cutter
edges then cut through the soil, causing the tank to sink into the ground under its own weight. The
construction of the caisson ultimately placed the lowest floor at approximately 66 feet below sea
level, the bottom of the structure about 80 feet below grade and’'most of the structure below the
water table.

The Nuclear Steam Supply System for HBPP Unit 3 consisted of a single-cycle, natural circulation,
boiling water reactor and the associated control and support systems. The generating unit had a
rated core thermal power of 220 Megawatts thermal, MW(th) with a corresponding net electrical
output of 65 MW (e).

The Nuclear Steam Supply System was located within the primary containment structure. The
primary containment was located mostly below grade and consisted of a drywell vessel and a
suppression chamber. Both the drywell and the suppression chamber area were located within a

_ reinforced concrete caisson. The drywell vessel was centrally locatéd in the caisson and served as
the primary containment vessel. The suppression chamber was constructed of reinforced concrete
and lined with carbon steel plate. Six vent pipes connected the drywell to a common ring header at
the top of the suppression chamber. Downcomers dropped from the ring header and terminated
below the normal water level of the suppression pool. As a system, the drywell, suppression
chamber, and interconnecting piping were designed to reduce the pressure increase in the event of
a local process system piping failure. Other supporting systems included the turbine-generator
system that converted heat produced in the reactor to electrical energy; a closed feedwater cycle
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that condensed steam and returned the condensate/feedwater to the reactor vessel; and a
Circulating Water System that delivered the water required to remove the heat load from the main
condenser and other auxiliary equipment and return it to the Bay through the discharge pipes and a
canal. '

The unique elements of the design and construction process have posed challenges in the ,
decommissioning of HBPP Unit 3. Early operation of the plant led to unexpectedly high levels of
alpha contamination. Over the SAFSTOR period, as beta and gamma emitting radionuclides
decayed, alpha became a more dominant factor in dose contribution. Because alpha causes more
severe biological damage when internal exposure occurs, the potential radiological dose
consequences are likewise more severe. The extent of the alpha contamination has required
significant additional radiological controls and reduced the efficiency of component removal
activities.

Additionally, when PG&E first obtained access to the interior of the bio-shield wall éurrounding the
reactor vessel, quantities of neutron activation products (carbon-14) were discovered. Because of
this contamination, PG&E determined that the entire caisson should be removed. The caisson will
be deconstructed from the top down and then backfilled once deconstruction has been completed.

Asbestos was commonly used during the HBPP constrUctiOn making removal time consuming and
requiring trained personnel. The drywell between the reactor vessel and the ¢aisson contains
asbestos, which was completely abated. '

Groundwater also poses a challenge during removal of below-ground structures. This water needs
to be collected, tested, and stored until test results determine whether it must be shipped to a
processor or can be discharged through the Groundwater Treatment System. Handling of increased
volumes of groundwater may pose significant challenges once caisson removal has started. To
combat the groundwater problem, construction of a CSM wall will be coupled with dewatenng well
installation. The CSM wall will allow for dewatered excavation of the caisson. !

The discharge canal is undergoing remediation to remove radiological contaminants abo\//e cleanup
objectives. Soil is being stored on site during the remediation. Once remediation is completed, '
stored soils with acceptable concentrations of non-radiological contaminants will be used to backfill
the discharge canal. When the discharge canal has been backfilled, Final Site Restoration will
determine the final configuration of the disch\alrge canal. 4
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FIGURE 1.3.1—LAYOUT OF THE NUCLEAR PLANT SITE AND SURROUNDING AREA
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1.4 NRC LICENSE TERMINATION ' - .

1.4.1 License Termination Plan

HBPP Unit 3 has two NRC-issued licenses: one issued under 10 CFR §50 pertaining to operation of
the plant, and the other issued under 10 CFR §72 pertaining to the storage of spent nuclear fuel
and opération of the ISFSI. Once the decommissioning effort is complete, PG&E will petition the
NRC to terminate the 10 CFR §50 license. A License Termination Plan (LTP) is required at least
two years prior to the anticipated date of license termination. Submitted.as a supplement to the
‘Final Safety Analysis Report or its equivalent, the plan must include a site characterization, a
description of the remaining dismantling activities, plans for site remediation, procedures for the
final radiation survey, designation of the end use of the site, an updated cost estimate to complete .
the decommissioning, and a discussion of any associated environmental concerns. The NRC will
notice receipt of the plan in the Federal Register, make the plan available for public comment, and
schedule a local hearing. LTP approval will be subject to any conditions and limitations deemed
appropriate by the NRC. w

Incorporated into the LTP is the Final Survey Plan, which identifies the radiological surveys to be
performed once the decontamination activities are completed. The Final Survey Plan-is developéd
using the guidance provided in the “Multi-Agency Radiation Survey and Site Investigation Manual*
(MARSSIM). The MARSSIM incorporates the statistical approaches to survey design and data '
interpretation used by the US Environmental Protection Agency (EPA). It also identifies state-of-the-
art, commercially available instrumentation and procedures for conducting radiological surveys.
Surveys performed under this guidance provide a high degree of confidence that applicable NRC
criteria are satisfied. Once the survey is complete, the results are provided to the NRC in a format
that can be verified. The NRC then reviews and evaluates the information, performs an independent
confirmation of radiological site conditions, and makes a determination on final termination of the
license.

The NRC will terminate the 10 CFR §50 operating license if it determines that site remediation has
been performed in accordance with the LTP and that the terminal radiation survey and associated
documentation demonstrate the facility is suitable for release. :

1.4.2 Radiological Criteria for License Termination

~ In 1997, the NRC published 10 CFR Subpart E, “Radiological Criteria for License Termination,”
amending 10 CFR §20. This subpart provides radiological criteria for releasing a facility for
unrestricted use. The regulation states that the site can be released for unrestricted use if
radioactivity levels are such that the average member of a critical group would not receive a Total
Effective Dose Equivalent in excess of 25 millrems (mrem) per year, and provided that residual
radioactivity has been reduced to levels that are As Low as Reasonably Achievable (ALARA).

The NRC and the EPA differ on the amount of residual radioactivity considered acceptable in site
remediation. The EPA has two limits that apply to radioactive materials. An EPA limit of 15 mrem
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per year is derived from criteria established by the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA, or Superfund). An additional limit of 4 mrem per.year, as
defined in 40 CFR §141.16, is applied to the drinking water exposure pathway.

On October 9, 2002, the NRC signed a Memorandum of Understanding (MOU) with the EPA on the
radiological decommissioning and decontamination of NRC-licensed sites. The MOU provides that
EPA will defer exercise of authority under CERCLA for the majority of facilities decommissioned
under NRC authority. The MOU also includes provisions for NRC and EPA consultation for certain
sites when, at the time of license termination, (1) groundwater contamination exceeds EPA-
permitted levels; (2) NRC contemplates restricted release of the site; and/or (3) residual radioactive
soil concentrations exceed levels defined in the MOU. The MOU does not impose any new
requirements on NRC licensees and should reduce the involvement of the EPA with NRC licensees
who are decommissioning. Most sites are expected to meet the NRC criteria for unrestricted use,
and PG&E understands that the NRC believes that only a few sites will have groundwater or soil
contamination in excess of the levels that trigger consultation with the EPA, as specified in the

. MOU. However, if there are other hazardous materials on the site, the EPA may be involved in the
cleanup. As such, the possibility of dual regulation remains for certain licensees. The present study
does not include any costs for this occurrence.

Early in the decommissioning process, PG&E conducted extensive studies on projected use of the
tand upon which HBPP was constructed. The purpose of the studies was, in part, to evaluate the
impact of residual radioactivity on people who would work or inhabit the land after the operating
license for the plant was terminated. The NRC contemplates two. possible “critical groups™—an

- Industrial Worker Scenario and a Residential Farmer Scenario. Both scenarios require meeting the
same expdsure limit; the difference is the exposure duration and the number of pathways by which
a dose may be delivered. The anticipated exposure to a critical group member is used to calculate
the Derived Concentration Guideline Level for each radionuclide, which forms the maximum
allowable residual radioactivity.

. PG&E’s 2009 cost estimate for remediation of soils and structures assumed control of the site for at -
least an additional 30 years beyond license termination. PG&E intended to remediate the site using
the Industrial Worker Scenario to determine initial residual radiation IeVels, with natural isotope
decay resulting in the site'meeting the lower exposures associated with the Residential Farmer

, Scenario in 30 years. At the énd of the 30 years, the site could then be released for unrestricted
use. ~

Further investigation revealed that more long-lived isotopes were present than previously believed,
so that the site would not meet the Residential Farmer Scenario exposure criteria within 30 years
without substantially more soil removal and disposal than originally contemplated. PG&E
reevaluated the comparative costs and regulatory risks and determined that it would be more
prudent to remediate to the Resident Farmer Scenario immediately. In its order in Phase 1 of the
2012 NDCTP (Decision 14-02-024) the CPUC approved that decision. This cost study is based on
the lower limits.
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1.5 AGENCY APPROVALS

1.6.1 Interfaces with Agencies 2013 to 2015

While the NRC has the authority to terminate the 10 CFR §50 license, other agencies also have
permitting authority over decommissioning activities. This section summarizes the major
decommissioning and restoration projects for which permits have been obtained or will be obtained.
It includes the agencies involved, the time required to obtain the permit(s), the mitigation required
by the agency(s), and any permitting or compliance constraints or issues. In addition, several of the
decommissioning or restoration permits have or will have ongoing long-term monitoring
requirements. These monitoring requirements are also addressed below.

1.5.2 Caisson/Spent Fuel Pool Removal (CDP E-09-010-A3)

In order to remove the Unit 3 caisson and SFP, PG&E had to obtain an amendment to the original
Coastal Development Permit (CDP), E-09-010 Major Decommissioning, from the California Coastal
Commission (CCC). PG&E submitted the application for the CDP amendment on February 1, 2013,
and it was approved on May 9, 2013. ’

The permit conditions imposed by the CCC include five Special Conditions previously included in
the original CDP approved in December 2009). The Special Conditions require; (1) the
development of a Storm Water Management Plan, (2) designation of biologists to implement the
plan, (3).site restoration requirements, (4) development of an Archaeological Resources Protection
Plan, and (5) requirements that visible project structures and features be painted in neutral tones
and lights be directed downward and inward. Special Conditions 1-5 were already being
implemented as part of CDP E-09-010. The Caisson/SFP Removal CDP required that the plans be
expanded to incorporate the area within Unit 3 where the new work would occur.

In the Caisson/SFP Removal CDP, the CCC also imposed a new condition, Special Condition 6,
requiring the preparation of a water cutoff wall Work Plan describing the proposed “as left” condition
of the water cutoff wall, which will be built around the caisson and remain once it is removed. The
Work Plan must include any planned modifications to the water cutoff wall that are meant to
minimize disruption of the existing pre-project groundwater flows and velocities.

The collection of the pre-construction groundwater flow information for inclusion in the water cutoff
wall Work Plan has been affected by ongoing decommissioning activities. Specifically, the
dewatering of the discharge canal is influencing groundwater flows. This has complicated the
development of the Work Plan, since current groundwater monitoring data are not representative.
However, alternative data and the timing for collecting the post-construction groundwater monitoring
data have been discussed with the CCC and determined to be acceptable.

1.5.3 Canal Remediation (CDP 9-13-0621)

The Canal Remediation Project involves the radiological and chemical remediation of the intake and
discharge canals. It also involves the removal of the outfall pipelines that extend from the discharge
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canal into Humboldt Bay. The ﬁumerous agencies involved in the regulatory permitting and
compliance of the canal remediation project, the permits or consultations required by each of the
agencies, and the dates the applications were submitted and received are listed below:

California Coastal Commission, Coastal Development Permit, Application submitted August
7, 2013, Permit received February 12, 2014 °

Humboldt Bay Harbor, Recreation, and Conservation District, Development Permit,
Application submitted July 25, 2013, Permit received January 23, 2014

California Department of Fish and Wildlife, Incidental Take Permit, Application submitted
May 5, 2014, Permit received July 3, 2014

U.S. Army Corps of Engineers, 404 Permit, Application submitted July 19 2013 Permit
received July 22, 2014

US Fish and Wildlife Service, Biological Opinion, Biological Assessment submltted
September 4, 2013, USACE initiated consultation November 25 2013, Biological Oplnlon
received March 7, 2014

National Marine Fisheries Service, Biological Opinion, Biological Assessment submitted
September 4, 2013, USACE consultation initiated November 25, 2013, USACE reinitiated
consultation due to project changes July 7, 2014, Biological Opinion received July 17, 2014
North Coast Regional Water Quality Control Board, 401 Water Quality Certification,

- Application submitted September 13, 2013, Permit received April 18, 2014

Before submitting permit applications to the regulatory agencies, PG&E formed an HBPP Canal
Remediation Project Interagency Working Group consisting of representatives from each of these
agencies. An initial meeting of the Interagency Working Group was held on August 14, 2013.
Additional meetings were held on September 17, 2013 and November 19, 2013.

The mitigation measures for the Canal Remediation Project were developed based on feedback
provided by the Interagency Working Group and consultation with agency staff. The mitigation
measures include the following:

Design and create a new wetland mitigation area by conversmn of the Alpha Road Parking
lot to a tidal wetland -

Install a turbidity curtain in Humboldt Bay anchored to the bay floor to exclude flSh from the
outfall pipe working area

Use a vibratory hammer to set piles for removal of dlscharge canal outfall pipes

Install a water control structure/bladder dam in the intake canal prior to remediation activities
Implement a fish rescue and relocation plan within the dewatered portions of the canals
Conduct pre-construction eelgrass surveys

Monitor wetland creation and eelgrass mitigatioh areas

Prepare construction monito’ring, survey, and mitigation completeness reports

Installation of the turbidity curtain proved difficult, since it was required to be anchored to the bay
floor to reduce turbidity and exclude fish.
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1.5.4 Canal Remediation, Long-Term MonitoringIMaintenance'Requir'ements

As part of the Canal Remediation Project, PG&E will remove the discharge canal outfall pipes.
Removal of the pipeé requires the temporary closure of the Shoreline Trail. To mitigate for the
temporary closure, the CCC imposed Special Condition 3 in CDP 9-13-0621, which requires that
'PG&E prepare a Buhne Point Vista Improvement Plan that describes PG&E’s proposed measures
to enhance public access at the Buhne Point Vista and trail, located adjacent to the shoreline on the
HBPP property. = . ' '

The condition requires the Improvement Plan to include a discussion of amenities that will be
installed (retaining wall and bench, safety barrier, and modifications to the existing trail to the Vista)
and maintenance measures for those amenities. The condition also requires PG&E to identify a
legal mechanism to ensure perpetual protection of the public access way. PG&E intends to record a
deed restriction on the trail and Vista. The deed restriction will ensure that the Vista and trail are
alwa‘ys available and maintained for public access.

CDP Special Condition 4 for the Canal Remediation Project requires PG&E to provide for a total of
at least 1.7 acres of created and enhanced intgﬂidal and wetland habitat at the Buhne Point
Wetland Préserve and the Alpha Road parking lot mitigation area. Performance standards
developed for the wetland areas will require ongoing monitoring until the standards are met. There
are also ongoing maintenance obligations. The Buhne Point Wetland Preserve and Alpha Road
parking lot mitigation area will beé permanently protected under deed restrictions, ensuring the
maintenance of the wetland areas as a continuing obligation. '

Other areas within the Buhne Point Wetland Preserve that serve as mitigation for wetland impacts
from the HBGS and several decommissioning projects approved in 2007-2009 also have
performance standards and ongoing maintenance requirements similar to the Canal Remediation
Project mitigation wetlands.

1.5.5 HBPP Final Site Restoration (CDP 9-15-0531)

Nearly every HBPP decommissioning CDP has a requirement that either a CDP or CDP
~ amendment be submitted to the CCC to address site restoration once decommissioning is
complete. PG&E commenced work on its FSR plan the second quarter of 2014. This work has been '
coordinated with the two PG&E departments that will remain on site once decommissioning is
complete—the ISFSI and the HBGS. The CDP/CDP amendment application was submitted in April
2015. ’ : ' :

In preparing the application, PG&E had several pre-filing meetings and calls with the CCC. In
addition, the CCC reviewed and commented on the HBPP FSR Plan before it was formally
submitted. CCC pre-filing comments on the plan pertained primarily to the need for additional
restoration and wetland creation compared to PG&E’s initial proposal. PG&E believed it had
provided a balanced plan that accounted for site restoration, yet addressed the needs of the ISFSI
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and HBGS. However, as requested by the CCC, PG&E modified its plan to includé more restoration
acreage. -

By letter dated June 1, 2015, the CCC provided PG&E with a Notice of Incompleteness (NOI) for
CDP/Amendment Application 9-15-0531. On July 9, 2015, PG&E submitted responses to the NOI.
On August 7, 2015, the CCC provided PG&E with a second NOI for CDP/Amendment application.

- PG&E staff has met with CCC staff to discuss the application and CCC completeness comments on
July 28, October 2, and November 13, 2015. PG&E continues to work with the CCC on the FSR. An
FSR Plan amendment and responses to the CCC’s second NOI were provided in December 2015.
ltis anticipated that the CDP/Amendment application will be deemed complete as a result of these
documents. '

As part of FSR, wetlands will be created and developed areas restored and vegetated. Although the
amount of wetland creation and site restoration is still being determined, there will be monitoring
and maintenance requirements for these areas. The specifics of these requirements will be
determined during the permitting process. However, it is expected to be similar to the requirements
for the Buhne Point Wetland Preserve and Alpha Road parking lot wetland mitigation area.

In addition to the CDP Amendment from the CCC, there are several other permits required for FSR.
Table 1.5.1 provides a summary of the permits required and the status of each.
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TABLE 1.5.1—SUMMARY OF THE FINAL SITE RESTORATION PLAN APPROVALS AND PERMITS

California Coastal

l:”%%mwjf‘s—_‘“ R

Coastal Development Permit

_ _ |
The CDP serves as the primary state development permit. The application was
submitted on April 30, 2015. The design drawings and hydrology report were

submitted on May 29, 2015. The first application incompleteness response was

Commission filed on July 9, 2015. The Final Site Restoration Plan amendment and second
application incompleteness response was filed in December 2015.
Humboldt Bay A Harbor permit is required for any project involving the area below the

Harbor, Recreation
and Conservation
District

Harbor permit

Humboldt Bay high tide line (culvert replacements). The District is the lead
agency for California Environmental Quality Act compliance. The Mitigated
Negative Declaration (MND) was adopted and the harbor permit issued on
August 27, 2015,

US'Army Corps of
Engineers (USACE)

Clean Water Act Section 404
permit and Nationwide Permit
27

A 404 permit is required for activities in jurisdictional waters of the United
States, including wetland restoration and storm water drain culvert
replacements associated with FSR. The 404 application was submitted on July
6, 2015. A revised 404 application was submitted in January 2016.

US Fish and Wildlife
Service

Endangered Species Act

As part of the 404 permitting process, the USACE will consult with this agency
regarding potential impacts to federally threatened and endangered species.

National Marine
Fisheries Service

Magnuson-Stephens Fishery
Conservation and
Management Act/Endangered
Species Act

As part of the 404 permitting process, the USACE may consult with this
agency regarding whether the project would adversely affect critical habitat for
listed anadromous fish species and essential fish habitat.

California Office of
Historic Preservation

National Historic Preservation
Act

As part of the 404 permitting process, the USACE will consult with this agency
to determine whether the project would adversely affect historic properties.
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L Agency —JL "~ Permit/Approval =

Statement of basis to select
California final remedial actions; state
Department of Toxic | hazardous waste management
Substances Control regulations; California

The DTSC is the lead state oversight agency for remedial activities. Note that
remediation activities are included in.Final Site Restoration permitting.

(DTSC) Environmental Quality Act However, they are also permitted separately by the DTSC.
compliance '
An NPDES permit is required for wastewater discharges to surface water or
Waste discharge land. The 401 application was submitted on July 7, 2015. A revised 401
requirements, National application was submitted in January 2016.

North Coastal
Regional Water
Quality Control Board

Pollution Discharge
Elimination System (NPDES)

(NCRWQCB) permit, construction storm The NCRWQCB also required submittal of a storm water management plan for
water permit and Section 401 | the HBPP site post-decommissioning. The Drainage and Hydrology Report
water quality certification was submitted to the NCRWQCB in compliance with this requirement.in May

' 2015 and approved in July 2015.
Humboldt County . . . s P, . .
Building Department Grading permit A grading permit is required if 50 cubic yards or more of soil are disturbed.
Page 26 of 327

4-AtchA-26



Decommissioning Project Report Feb 2016
Humboldt Bay Power Plant Unit 3 _ Rev. 0

1.5.6 Soil Remediation

In conjunction with the CCC approval of CDP E-09-010, the DTSC approved the Interim Measures
Removal Action Work Plan (IMRAW) to govern the management of soil generated by the
decommissioning project. The IMRAW ensures consiétency for managing soils excavated from
ongoing decommissioning and demolition activities at the HBPP where chemical contamination may
be present. To date, some of the soil that has been excavated during implementation of the HBPP
decommissioning and demolition projects contained constituents of concern. Excavated soil with
chemical concentrations exceeding the soil reuse screening levels established in the IMRAW has
been disposed off site, and cleanup of localized chemical contamination has been documented
through confirmation soil sampling to verify that affected soil has been adequately remediated.

1.5.7 Remedial Action Plan

PG&E submitted a combined draft Feasibility Study and Remedial Action Plan (FS/RAP) to the
DTSC on October 10, 2014, in conjunction with three additional reports: (1) Revised Additional Site
Chemical Characterization Report, (2) Human Health Risk Assessment, and (3) Predictive
Ecological Risk Assessment. Comparing the results of these reports to the proposed Site-Specific
screening levels established for the protection of human health and the environment-and the
potential risk to groundwater quality, the draft FS/RAP identified nine Potential Soil Remediation
Areas and one sediment location (the Discharge Canal) as having concentrations of constituents of
concern that exceeded the proposed final soil cleanup goals. The draft FS/RAP recommends pre-
excavation soil characterization and limited soil excavation activities for these areas. The
remediation of the Discharge Canal is already underway and is being conducted pursuant to the
IMRAW.

The DTSC completed review of the Revised Additional Site Chemical Characterization, the Human
Health Risk Assessment, and the Predictive Ecological Risk Assessment Reports in October 2015
but indicated that it would defer consideration of a final RAP until after the decommissioning
activities are completed. The primary reason for deferring consideration of the RAP was that, with
the high level of decommissioning activities and associated soil excavations, the data summaries
(such as the overall site characterization in the draft FS/RAP) quickly become out-of-date. In
addition, areas of localized chemical impacts that were previously unidentified could be discovered
during ongoing excavations, as subsurface structures are removed.

Following further discussions, the DTSC agreed that PG&E should continue to operate under the
existing IMRAW through the end of decommissioning. The DTSC intends to reconsider this issue at
the end of 2016. At the end of decommissioning, updated overall site characterization and risk
assessments will be prepared based on data that is representative of the current site conditions.
Because all of the Potential Soil Remediation Areas proposed in the draft FS/RAP are located in
areas that will-be excavated and regraded as part of decommissioning or FSR activities, removal of
these areas of soil contamination will occur pursuant to the IMRAW requirements. In addition, any
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localized contamination that is discovered during decommissioning can be effectively remediated in
conjunction with decommissioning excavations, pursuant to the IMRAW.

To ensure that remediation conducted under the IMRAW will be consistent with the final cleanup
goals approved in the final RAP, the DTSC will work with PG&E to administratively update the soil
reuse screening levels for upland areas currently established in the IMRAW, and to develop soil
screening levels for soil reuse in the lowland, wetland, and habitat areas that would be applicable
during the FSR activities. In addition, PG&E will revise and resubmit the Predictive Ecological Risk
Assessment to the DTSC in late 2016 to complete the evaluation of whether chemical impacts in
any of the habitat areas pose any unacceptable risk to ecological resources.

Constituents of concern on site may also include radiological constituents such as Cesium-137.
However, the cleanup of radiological contamination is being performed under the regulatory
oversight of the NRC as part of its license termination process.

1.5.8 ISFSI Site Restoration

Although the ISFSI CDP does not include a permit condition addressing site restoration, the CCC
staff report for the ISFSI CDP states: “The current proposed project does not address
decommissioning [of the ISFSI] due in part to the uncertainty about when or if it would occur and
how it would be regulated at that time. Decommissioning would require either a new coastal
development permit or an amendment to this permlt * (California Coastal Commission, CDP E-05-
001 Staff Report [2005], 12)

PG&E will be required to submit a CDP or CDP amendment application to the CCC to address
decommissioning of the [SFSI and restoration of the site. Decommissioning will also likely include
removal of ISFSI roads, offices, and support facilities. The specific regulatory requirements for
ISFSI decommissioning are not known at this time.

1.5.9 ISFSI Long‘ Term Monitoring/Maintenance Requirements (CDP E-05-001)

As part of the CDP permits that have been obtained for the ISFSI and decommissioning, there are
ongoing monitoring requirements. Given the ISFSI's location adjacent to the shoreline and on the
bluff top of the HBPP site, the CCC imposed two Special Conditions pertaining to erosion of the
shoreline and bluff. The CCC also imposed a condition to develop and maintain a coastal access
trail along the shoreline of the HBPP property. These conditions are summarized below:

e Special Condition 1—Monitoring Bluff Slopes: This condition requires that PG&E annually
monitor the bluff slopes adjacent to the ISFSI structure for sliding, ground movement, or .
other motion. If the monitoring results for any of the annual reports indicate that slope

.movement may require additional measures to protect the ISFSI, PG&E must submit a CDP
or CDP amendment application to the [SFSI permit to address the measures to be
implemented.

e Special Condition 2—Monitoring Shoreline Erosion; This condition requires that PG&E
conduct surveys of the shoreline adjacent to the ISFSI site no less than annually for the life
of the project. If the monitoring results for any of the annual surveys indicate that the ISFSI
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may be threatened by coastal erosion in fewer than five years, PG&E must submit a CDP
application or CDP amendment application to the [SFSI permit to relocate the ISFSI or other
project components, as needed.

¢~ Special Condition 5—Shoreline Trail Access Plan: This condition requires that PG&E submit
a trail access plan for improvements to the shoreline trail, required as a result of the ISFSI
project. The condition requires PG&E to identify “measures that will be taken to maintain the
access way in a safe and usable condition to ensure safe pedestrian use (e.g., providing a
level walking surface...”

PG&E’s access plan provides that the trail improvements will consist of “a generally level
meandering gravel path varying between 3 and 6 feet in width immediately landward and reinforced
slope protection at the water’s edge, extending the entire length of the PG&E shoreline. To ensure
that the trail provides safe public access, PG&E will perform periodic inspections of access way,
conditions.” '

PG&E will record a deed restriction for the trail. Special Condition 5 states in part: “in the event of
an extinguishment or termination of the deed restriction for any reason, the terms and conditions of
this [ISFSI CDP] permit shall continue to restrict the use and enjoyment of the subject property so
long as either this permit or the development it authorizes, or any part, modification, or amendment
thereof, remains in existence on or with respect to the subject property.” Therefore, the requirement
that PG&E continue to inspect and maintain the trail extends at least until the ISFSI is
decommissioned.

- 1.6 ISFSI OPERATIONS AND DEMOLITION

The ISFSI will continue to operate under a separate and independent license (10 CFR §72)
following the termination of the 10 CFR §50 operating license. The ISFSI will continue to operate
until all spent fuel and Greater Than Class C (GTCC) material has been transferred to the DOE.
This study assumes that the DOE will commence transferring all spent fuel from HBPP Unit 3 in the
yeéar 2028, with transfer operations complete in 2029.

At the conclusion of the transfer process, the ISFSI will be decommissioned. PG&E assumes that
the storage modules will not be activated from the storage of fuel, due to the age of the fuel when it

. was placed in the modules and the relatively short residence time. Consequently, this estimate

does not include the cost of any significant decontamination of the ISFSI facility. Confirmation of the
radiological status will be obtained through surveys and sampling of the modules.

The NRC will terminate the ISFSI 10 CFR §72 license when it determines that site remediation has
been performed in accordance with a license termination plan and the terminal radiation survey and
associated documentation demonstrate that the structure is suitable for release.
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2 DECOMMISSIONING PLANNING AND ACTIVITIES
21  PLANNING ‘

PG&E entered active decommissioning in 2009. Work performed initially was in a Self-Perform
venue. The work selected for self performance was comprised of high-risk activities for which PG&E
wanted to exercise very tight controls. PG&E completed this work in 2015. In 2011, based on the
contracting experience gained during the decommissioning of Units 1 and 2, PG&E began planning
for a shift from self-performance of high risk activities to performance of the balance of work by
contracted entites. The lower risk activities were identified and bid specifications for this work
(known as the Civil Works Project) were developed in 2011 and 2012 (see Section 2.5, Bid
Specifications, for more details.)

Once the contracts for the Civil Works Project were awarded and Self-Perform work was
completed, PG&E was able to shift its on-site efforts to administering and monitoring the Civil
Works Contracts and identifying and evaluating any emergent work or issues. With the contracts in
place, PG&E was able to re-evaluate their own staffing needs. '

2012 Staffing Basis Changes were predicated on:

¢ - The self-performed work conducted from 2009 through 2012 was performed well.

o During this same period, PG&E separately decommissioned Units 1 and 2, using a
competitively bid contract. The scope of the Unit 1 and 2 decommissioning was well defined
with little uncertainty. The total costs for that decommissioning were under budget and the
work was completed ahead of schedule. Based on this experience, PG&E decided to
identify those remaining scopes of work for HBPP Unit 3 that could be defined easily and
well with little or no uncertainty.

» Shifting major pieces of work scope to a contract had the effect of reducing the PG&E staff
that was required. The residual PG&E staff was and still is considered overhead and
consists mainly of management, engineering, oversight, safety, and RP. The duration that
the overhead is required will be extended based upon adding the reactor caisson removal
as a new scope of work. That scope will extend the duration of the decommissioning and the
need to retain the overhead staffing about two and one half years.

2017 Staffing Basis Changes were further refined based on performance and experience to date.
Successful management of the cost of the decommissioning is contingent on control of labor costs.
To that end, the first priority is to manage the head count for the entire duration of the
decommissioning. PG&E developed a staffing plan specific to the head count for each period that
runs to the end of 2019. The Plant Director and the Department Managers responsible for the
various aspects of the decommissioning met off-site to develop this staffing plan. The staffing plan
includes ramp-up, ramp-down, durations, funding sources, and number of staff needed to complete
each function associated with the decommissioning.

PG&E used aggressive management of both work assignments and total head count to reduce the
expected staffing needs for the balance of the decommissioning and restoration. As a result of their
efforts, the total staffing to complete the work has been reduced as shown in the Figure 2.1.1.
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FIGURE 2.1.1—NDCTP STAFFING COMPARISON, 2012 TO 2017
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With the staffing portion of planning completed, focus moved to the final planning phase,
which identified three additional cost drivers:

2.2

2.21

The permits necessary to complete Final Site Restoration were identified as more complex,
time consuming to implement, are required more stakeholder input.

Changes to the overall site decommissioning sequence necessitated an early transition to a
stand-alone ISFSI. That in conjunction with the delays by DOE to take possession of the fuel
led to changes in staffing numbers and durations, a major procedure upgrade project, and
changes to the ISFSI infrastructure.

GENERAL STATUS OF DECOMMISSIONING WORK

Completed Projects for Reasonableness Review

Removal of the remaining plant systems followed a prescribed sequence and methodology to
remove structures, systems, and components (SSCs) of contaminated systems from the refueling
and liquid radwaste buildings, utilizing a Self-Perform Organization. This sequence focused on a
comprehensive, safe, and cost-effective approach to decommissioning the facility. Some of this
work was performed in parallel with turbine building systems removal, which was the primary focus
early in decommissioning from 2009 to 2011, with site infrastructure improvements. However, the
majority of this work and cost occurred during the period from 2012 to 2014 when PG&E
transitioned to a replacement self-perform general contractor for craft services. During this period,
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the RPV internals segmentation was well underway, and RPV shell segmentation started in Feb
2013. By June 2014 most plant systems removal campaigns were completed successfully, utilizing
strict Safety and RP processes for very complex undertaking by the craft.

PG&E has now fully transitioned to the Civil Works Projects (CWP) phase of its decommissioning
and that work is being safely executed. This phase is currently in progress, and several key areas
have been completed, including:

o Turbine Building and most of its below-grade structures have been removed

e Hot Machine Shop (HMS) and its below-grade structures have been removed

e Security Alarm Station (SAS) Building and its below-grade structures have been removed
¢ Low Level Radwaste Storage (LLRW) Building has been demolished

» Solid Radwaste Building has been demolished

e Majority of the pre-trenching has been completed

e North, South, and West Yard Substructures have been removed

¢ Liguid Radwaste Building (LRWB) interior has been prepared for demolition

o Phase Il, exterior LRWB steel structure has been demolished

¢ SFP liner has been removed and the pool decontaminated, coated, and drained

o Most of the discharge canal has been remediated

e Spams/ Main Exhaust Fan and its below grade structures have been removed

e Refuel Building (RFB) east wall paint and roof ACM abatement have been completed
o RFB, east 40’ of structure has been demolished

¢ Filtration and [on Exchange Systemn (FIXS) has been removed

¢ Turbine Building Drain Tank (TBDT) has been removed -

Table 2.2.1 contains a list of the more significant accomplishments during self perform. The
following is a brief summary of some of the projects.

Access Shaft
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The access shaft provided personnel, equipment, and tooling access from the El. -14 level to the El.
-66 level of the caisson. Piping and equipment were removed at all levels of the access shaft and.
placed in special debris bags that were designed to fit in the access shaft. For more information,
see Section E.4.2.2.1.

Control Rod Drive Mechanism Removal and Disposal

The CRDMs were mounted to the bottom head of the RPV and consisted of 32 control rods. The
CRDMs had trapped internal contamination and very high radiation dose rates. To address the
alpha eontamination risk, special tools were made in order to remove the CRDMs. These tools were
extrapolated from historical drawings and manuals of equipment designed for the reactor. Team
members had constant observation of their personnel dosimetry devices to monitor their exposures.
The CRDMs were removed with no personnel injury or unexpected radiation doses. For more
information, see Section E.4.2.2.2. -

Suppression Chamber

The suppression chamber had 17 out of 46 downcomers removed entirely. The lower halves of the
remaining 29 were removed. The remainders of the downcomer piping and the ring header were.
cleared for open-air demolition. The removal of the suppression chamber systems was completed
safely, without incident, and on schedule. These feats were achieved due to the attentiveness and
alertness of team personnel. For more information, see Section E.4.2.2.3.

Emergency Condenser

The Emergency Condenser provided an emergency heat sink for the reactor. Removal was
completed safely, without personnel injury or unexpected radiation exposures. The removal
included the 8,800-gallon tank of water and two tube bundles connected to the reactor, along with
support bracing that was added as a retrofit in 1975. After all support systems were removed, the
Emergency Condenser was lifted with the SFP bridge crane and lowered onto a transport lowboy
trailer. The Emergency Condenser was sealed in a specialty designed bag and secured to the
trailer for transport. For more information, see Section E.4.2.2.4.

/
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Off Gas Tunnel -

v

The pipes within the off gas tunnel were cut, bagged, and hoisted to the B-25 shipping box placed
over the existing plug opening to the tunnel. After all piping was removed, sealing grout was
injected into the tunnel cracks and the whole tunnel was sprayed with a specialized tunnel coating.
This method of removal proved effective and was later used for the pipe gallery. For more
information, see Section E.4.2.2.5. ‘

Stack Components

The stack ventilation system was redesigned and modified to improve airflow within the stack base
structure to the plant ventilation system. Some equipment downsizing was required in order to be
able to fit through the existing El. +12 doors. For more information, see Section E.4.2.2.6.

Spent Fuel Pool Piping, Cooler and Demin Vessel ‘

Resin was removed from the SFP resin vessel located in the condensate demin room and
transferred into a catch vessel for shipment and disposal. SFP piping coolers and pumps were cut
and bagged then packaged in B-25 boxes. For more information, see Sections E.4.2.2.8 and -
E4.2.209. '

Refueling Building

The RFB enclosed the above-grade space above the reactor containment area. Remaining building
commodities tied to the RFB include the Turbine Building Drain Tank (TBDT), which is prepared for
removal, and the Dry Well Cavity. Final cleanout of the drywell was finished by civil contract
workers in June 2015. For more informatién, see Section E.4.2.2.10.

Air Ejector, Anion-Cation, Condensate Demineralizers

Engineered rigging anchor points were installed and used to remove the piping, instrument panels,
wire and conduit, pumps, and filter skids for the Anion/Cation/Resin Storage tanks. Many
components associated with and including the Air Ejector and gland seal system were also
removed. The remaining condensate system was removed using a mobile crane: The
demineralizers were the last systems removed. For more information, see Section E.4.2.2,11.

Pipe Gallery

" The valve gallery was not designed to facilitate system dismantlement. This made the use of

" mechanized rolling equipment impossible and made dismantlement both time and labor intensive.
Glove bags with high efficiency particulate air (HEPA) filters were needed to cut pipe, and samples
of the pipes had to be sent to the laboratory for testing before removal from the gallery. This
process could take three or more days for a single cut. Piping was dismantled, removed, and
packaged for off-site disposal. For more information, see Section E.4.2.2.12 Pipe Gallery. .
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Reactor Vessel Removal

The RPV and all of its associated internals have been completely removed. The RPV internals were
moved to SFP to be directly loaded underwater into shipping cask liners. For more information, see
Section E.4.4.1.1.

Turbine Building

Turbine building demolition was performed by a demolition specialty contractor. Demolition was
- conducted under plastic enclosures with HEPA filtration. For more information, see Section
E.4.4.1.2.

TABLE 2.2.1—SIGNIFICANT SELF-PERFORM PROJECTS COMPLETED

Pioject Performed by Self-Perform Origination - | Year
] . R Completed

Access Shaft, EI. -2 and -14, -24, -34, -44, -54 and -66 2014 E.4.2.2.1
Control Rod Drive Mechanisms (CRDM) and Nuclear 2013 E4.2.2.2
[nstruments Removal '

Suppression Pool Chambers North and South 2014 E.4.2.2.3
Emergéncy Condenser (EC) and Asbestos Removal 2013 E4.224
Gaseous Off Gas Holdup Tunnel ‘ 2013 E.4225
Stack Systems Removal ' 2014 E.4.2.26
Liquid Radwaste System 2014 E4.2.2.7
SFP Piping, SFP Cleanup/Legacy Waste 2014 E-.4.2.2.8, 9
Refuelingl Building SyStems Removal , | ‘ 2014 E.4.2.2.10
Condensate Demineralizers 2014 E.4.2.2.11
Pipe Gallery | 2013 E4.2212
Hot Shop and Equipment 2013 E.4.22.15
Yard and Plant Drains 2014 E.4.2.2.16
RPV Internals i 2013 E.4.41.1
Turbine Building Demolition by specialty contractor 2013 E4.4.1.2
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2.2.2 Completed Projects Not for Reasonableness Review

From 2009 to 2014, PG&E self-performed SSC removal of plant equipment. As PG&E planned the
transition from self-perform to civil works, it continued to look for opportunities to adopt safer
practices and a more practical approach to the remaining decommission work. PG&E recognized
that SSCs removal could be accomplished with more appropriate means and methods and more
safely if it was performed by the CWC, particularly if the work scope could be integrated with
caisson excavation, such as removal of the suppression chamber ring header and remaining
downcomers.

During the bid evaluation process, PG&E discussed potential opportunities to better integrate some
of the remaining self-perform work with the CWC. As the CWC neared contract execution, PG&E
recognized that the CWC would need access to the buildings as required, which could create
potential conflicts with work interface that would affect execution of work activities originally tasked
to the Self-Perform Origination.

PG&E fully transitioned to the Civil Works Project (CWP) phase of decommissioning at the
beginning of 2015. This work is being safely executed and is currently in progress.

The CWC completed several big accomplishments in the field once it transitioned from a major
planning effort to start of field work, as shown in Table 2.2.2. Several above-grade buildings were
abated and demolished including the HMS and the former SAS building, previously a hydrogen re-
combiner concrete structure. These demolitions required carefully placed debris curtains and for the
SAS building a closure plate to isolate the SAS building from the main plant ventilation system.

Known Challenges

For the scopes of work discussed in the following subsections, the CWC worked through typical
known challenges. Pre-demolition building requirements included hazardous waste assessments,
radiological surveys, characterization reports, and project waste plans. State and local regulatory
permitting requirements included notification to the North Coast Unified Air Quality Management
District (NDAQMD) of demolition or renovation pursuant to the National Emissions Standards for
Hazardous Air Pollutants (NESHAP), coordination with PG&E’s RP Group, and submittal of a
building survey report authorizing OAD. Additionally, project work packages required detailed
instructions, work or schedule coordination, design implementation, permits, and other elements, as
required by the contract specifications. ‘

Site Coordination and Congestion: The site footprint is extremely small and constricted.
Coordination among all parties performing work on site was critical for success. Very little space
was available on site for laydown areas, soil stockpiling, demolition debris, and equipment
operation, including demolition machines and truck traffic. Significant delays or inefficiencies were
unavoidable due to interference and coordination with other site activities. The constricted space
limited the pace of demolition and excavation.

Hazardous Waste Remediation: Assessments characterized hazardous building _materials'requiring
extensive remediation including mercury, lead, and polychlorinated biphenyls (PCBs). Federal and
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state regulations for abatement for hazardous or toxic materials are prescriptive and labor and time
intensive. Each waste stream was handled and managed differently. This required additional
staffing to develop, train, manage, monitor, and report on programs to assure compliance with the
regulations. Abatement activities included the removal of mercury vapor lighting, ballasts, and lead
seals. ’

Demolition: Pressure washers were deployed for wetting concrete surfaces to control fugitive dust
emissions. There was a zero-emission requirement for fugitive, contaminated dust. Multiple .
operations conducted by separate entities (PG&E, various contractors) were occurring
simultaneously throughout the course of the demolition, requiring close coordination,
communication, and interface between the parties. Safety barriers were installed near active plant
systems and work areas to protect them from possible flying debris generated during concrete
demolition. ’

Groundwater: Excavations deeper than El. +8 require water control. Groundwater-encountered
during below grade SAS removal was pumped into holding tanks then sampled and analyzed for
chemical and radionuclide constituents prior to transfer to the Groundwater Treatment System.
Excavation dewatering management can causes significant delays and inefficiencies.

Environmental Health and Safety: Decommissioning activities are performed in strict compliance
with all federal, state, and local regulations. These highly regulated work activities require extensive
atmospheric monitoring and personnel anti-contamination garments and respiratory protection.
Additionally, PG&E has placed a heightened emphasis on worker safety regarding radiological dose
rates and ambient temperature work activity durations. Activities performed under these extreme

~ conditions cause significant inefficiencies and increase project cost. '

Key Completions

Several key infrastructures were completed as well including removal of trailer city and construction
of two large RUBB tents to manage soils. The GARDIAN system was completed which allows ease
of soil screening for use.

Divers were mobilized to isolate the discharge canal discharge piping from thé power block using
bladders. Once completed, they transitioned to their primary project, a radiologically significant

activity, to cut the SFP liner underwater.
[

Discharge canal remediation accomplishments included: completion of coffer dam installation;
Groundwater Treatment System (GWTS) tightness test completion; and completion of Discharge
Canal seining.

Pre-trenching for the caisson water cutoff wall and removal of underground substructures beneath
and nearby were well underway during this period. To support this excavation effort, numerous
storm water and firewater design changes and field modifications had to be performed.
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TABLE 2.2.2—CIVIL WORKS PROJECTS COMPLETION DATES

Projects Performed by Civil Origination Year
Completed

RPV Shell segmentation ' 2015

Cask Shipping, Laydown, Wash Area 2015
Reactor Vessel Cavity (Drywell Systems Removal) 2015
Characterize/Grout, RFB Embedded Pipe and 2015
Penetrations

Decon/Remove New Fuel Storage ' 2015
Oily Water Sumps, Condensate Pump Casing Removal 2015
Yard Equipment and Soils Removal (Underground In Progress
Utilities)

Discharge Canal Remediation allowing for CSM wall In Progress
installation soils storage for reuse

Liquid Radwaste System, Outer Building (complete), In Progress
Building Foundation and Retaining Wall Removal,

LRWB

Refuel Building Removal il In Progress
Plant Ventilation Stack Base Future
Access Shaft embedded piping With Caisson

Suppression Chambers (Ring Headers/Downcomers) | With Caisson

Office Facility Demobilization T Future

Site Restorétion Future

2.2.2.1 SFP Liner

The HBPP Unit 3 SFP had contained severely damaged fuel in addition to significant amounts of
dispersed activated-metals from performing segmentation of reactor vessel internals in the spent
fuel pool. The highly contaminated nature of the SFP was a significant radiation protection concern
during cleanup of the pool considering the internal hazards from the distribution of alpha
contamination on the surfaces of the pool liner. Compounding the hazard, sealant coating
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(carboline)— applied to the underlying concrete surface and suspected to contain asbestos
requiring remediation—would also create an industrial hygiene hazard.

In order to mitigate the above concerns, the use of divers working in the SFP to remove and
package the liner underwater, remediate the concrete coating containing asbestos under the liner,
and coat the remediated surface with a sealant to prevent water in leakage after drain down was
decided. This eliminated both the radiological and asbestos airborne concerns associated with
plans to remediate the SFP in a dry condition. Additionally, this approach removed the work from
the critical path.

The SFP liner was mechanically cut-from the walls and floor in large sheets to limit heat impacts to
mastic applied to the underlying concrete surface. The larger sheets were then segmented for
packaging using arc gouging. A floating hood ducted to the plant ventilation system was used over
the pool surface to capture potential airborne from arc gouging operation. Once the liner was
removed, the mastic and concrete surfaces were remediated and an underwater sealant to prevént
leakage applied to allow for early pool draining.

The underwater remediation and sealing of the SFP reduced the estimated person-rem exposure to
personnel by 8 person-rem. Additionally, even though the divers were in wetsuits, this precluded an
entire crew from performing the work dry which would have required the use of Power Air Purifying
Respirators. Overall, the wet approach resulted in a safer working environment for the work crews.

The SFP liner removal task that had a significant effect on project duration was the time'it.took to
ship the existing in-pool SFP water—and any additional groundwater intruding once the pool is
drained—off site for disposal including. Waiting for completion of the CSM cutoff wall would have
prevented additional groundwater intrusion from entering the SFP post draining. This would have
created scheduling issues and significant time delays that would have prevented beginning
demolition of the refueling building and thus extended project duration.

The applied methods allowed two activities, reacfor vessel segmentation and SFP, to occur
concurrently with minimal schedule consequence.

2.2.2.2 Hot Machine Shop

The 1,250 square foot HVIS has been demolished. Both of the above- and below-ground HMS
superstructures have been demolished. This process involved surveying, decontaminating, and
releasing the HMS for OAD. The subsurface removal of foundations, drain pipes, and water lines
was accomplished with shallow excavations. Deeper excavation was needed for the Unit 3
Discharge Pipe and the two adjacent discharge pipes for Unit 1 and Unit 2.

2.2.2.3 Security Alarm Station/Recombiner/Instrument Building

The SAS was an approximately 930 square foot reinforced conerete building, with walls up to 3 feet
thick and a 2 foot thick floor slab. The building was located in close proximity to active work faces
and nearby active plant systems. The structure consisted of an entry at El. +12 opening into a
stairwell down to the main floor of the structure at El. +3.5. The east wall at El. +3.5 provided

access into a pipe tunnel, which was adjacent, but not connected, ‘to the Off Gas Tunnel. The SAS
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Building previously stored miscellaneous radiological monitoring equipment. The structure was
constructed in 1976 to 1977 as the Recombiner Vault but was never put into service.

Work Scope

The scope of work for the SAS Building included removal of the superstructure to ground level at El.
+12, interior walls to slab at El. +3.5, and any remaining components. The contractor sealed the
entry to the Pipe Tunnel and protected that feature during the work. When the work of this
specification was completed, the contractor used flowable grout to El. +12 to protect the subgrade.

Large demolition equipment included loaders and excavators with hydraulic hammer, processor, or
bucket aftachments. Initial demolition occurred with the removal of the above-grade concrete
structure, allowing the debris to remain within the building basement. The building basement void '
space was then filled with a concrete slurry. mix providing a stable foundation for ongoing
decommissioning activities.

Phase (1I) SAS demolition consisted of below-grade concrete removal, disposal, backfill, and
compaction of the building footprint. Heavy demolition equipment included loaders and excavators
with hydraulic hammer, processor, or bucket attachments.

Initial demolition began on the west end of the foundation, progressing east, removing the on-grade
slab and exposing below-grade walls and footings. As demolition progressed, concrete slabs, walls,
and footers were removed. Fill material was then placed and compacted, providing a stable
foundation for ongoing decommissioning activities. Concrete debrls was loaded into intermodals in
accordance with the project waste plan.

2.2.2.4 Solid Radwaste Building (Building 14)

The Solid Radwaste Building (SRWB) was an approximately 2,700 square foot structure used for
waste packaging and waste container decontamination and release surveys. The structure was
constructed of sheet metal atop a six-inch, reinforced concrete, mat-slab foundation. It contained
two bay doors to the outside and one bay door between the structure’s two main rooms.

Work Scope

The scope of work for the SRWB included removal of the superstructure and any remaining
components down to the top of the slab. The building contained two floor drains that PG&E cleaned
clean and grouted before Notice to Proceed to the CWC for demolition. The contractor plugged
these drains before structural demolition commenced to protect the drain lines until they were
removed during subgrade demolition.

The SRWB was demolished using conventional demolition methods. Mobilization of specialty large
heavy demolition equipment consisted of excavators with metal cutting shears and bucket/thumb
attachments. Initial demolition began on the west end, demolishing the structure methodically bay
by bay. Multiple excavators were employed throughout the demolition process ensuring positive
control of building components. Building components were processed and loaded into intermodals
in accordance with the project waste plan.
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2.2.2.5 L.ow Level Radwaste Building (Building 15)

The LLRWB was an approximately 640 square foot structure that housed contaminated equipment
and newly generated radiological waste. It was also used to place packaged waste into waste
containers. The building had an open floor plan with a movable wall partition. [t was constructed of .
Concrete Masonry Unit walls atop a six-inch reinforced concrete slab and shallow footings.
Additionally, the LLRWB was located within close proximity to the High Level Vault and the SRWB,
which impeded equipment access. '

Work Scope

The scope of work for the LLRWB included removal of the superstructure and any remaining
components to the slab at El. +29.5. The building contained two floor drains that PG&E cleaned and
grouted before Notice to Proceed. These drains were plugged before structural demolition
commenced. The LLRWB was located adjacent to the High Level Vault. The contractor protected
the High Level Vault while undertaking demolition of the LLWRB.

Abatement activities included the removal of an unknown fibrous material sandwiched between
approximately 100 square feet of transite fire wall panels. Removal of this newly discovered
material required construction of air-tight negative pressure enclosures with HEPA filter units
attached to controlled employee change rooms for donning and doffing street and protective
clothing and functional shower facilities for workers. Construction of these types of enclosures is a
unique craft and is usually performed by specialty contractors. Compounding this challenge was the
additional requirement for radiological safety, made more significant by the presence of alpha
contamination. Furthermore, removal of the sandwiched material involved site-specific training and
integration with existing site work activities, increasing time and cost of building demolition.

The LLRWB was demolished using conventional demolition methods. Building demolition required
large excavators with metal cutting shears and bucket/thumb attachments. [nitial demolition began
on the west end, demolishing the structure methaodically bay by bay. Multiple excavators were

~ employed throughout the demolition process, ensuring positive control of building components.
Building components were processed and loaded into intermodals in accordance with the project
waste plan.

2.2.2.6 Liquid Radwaste Building Steel Structure and Concrete Vaults

The LRWB was an approximately 3,500 square foot structure built into the excavated hillside north
of the RFB. The structure was a heavily reinforced concrete structure surrounded by a pre-
engineered steel building that was constructed around the concrete structure years after plant
startup. g

The concrete walls were up to three feet thick, and the slab was 3.5 feet thick (nominal), with thicker
sections beneath interior walls and the former Radwaste tanks. The foundation was also supported
by concrete piers, installed as part of a structural upgrade. The structure contained a Radwaste
sump, trench, and access to the Off Gas Tunnel that connected many of the Radiologically
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Controlled Area (RCA) structures. PG&E cleaned and grouted the sump, cleaned the trehch, and
cleared access to the tunnel before Notice to Proceed.

The LRWB was maintained under negative pressure to minimize the spread of contaminants to the
environment during work activities that had the potential to cause airborne contamination. PG&E
authorized demolition of the LRWB upon contractor completion of all required decontamination work
and isolation of the ventilation system to the structure. The building and ventilation systems have
recently been removed. '

Work Scope

The scope of work for the LRWB included removal of the steel-superstructure and any remaining.
" -components to the slab at El. +12. (PG&E removed the tanks and equipment during self-perform).
The concrete building’s structural features included external buttress walls on the east and west
elevations and a retaining wall on the north elevation, all of which remain in place until planned
removal as part of subgrade demolition. Similarly, the internal vault walls, which were an integral
part of the ground support system provided by the north wall, will remain in place until subgrade
demolition. The contractor protected and covered the sump, trench, and access to the Off Gas
Tunnel during the work. °

Radiological Remediation: The LRWB was maintained under localized negative pressure ventilation

" . to minimize the spread of contaminants to the environment during work activities that had the

~ potential to cause airborne contamination. Compounding this challenge was the additional
requirement for radiological safety, made more significant by the presence of alpha contamination.
The negative pressure work involves site-specific training and integration with existing site work
activities, adding time and cost for building demolition. ‘

All piping, equipment, furnishings, and comporients that interfered with access to structural surfaces
of flbors, walls, and ceilings were removed to allow decontamination and demolition. Extensive
surface decontamination included wet wipe method and mechanical shaving of the concrete
surfaces to a specified depth. Additionally, fixative agents were applied within the building interior,
encapsulating remediated surfaces.

Dust Control: Demolition of the LRWB required extensive decontamination of the interior concrete
walls and floor surfaces. The LRWB connection to the main plant exhaust system was removed,
and local HEPA filtration units were used to capture dust. Water sprays were used to knock down’
the concrete silica-laden dust. Although effective, application of this control process was labor
intensive. Too little water created an unacceptable airborne dust hazard with the significant
potential for migration out of the building. Too much water clogged the HEPA filters and was difficult
to maintain within building confines, continuously interrupting the progress of work. Water misters
and garden sprayers delivered the appropriate volume of water but required the user to work too
close to the operating demolition equipment. Pressure washers were used and the water was
collected in floor trenches and sumps, pumped to water totes, decanted, and reused to manage the
volume. This was a significant impediment to a sustained pace of demolition work and could not

"have been accurately predicted.
A
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Interior Concrete Demolition: Equipment operation within a negative pressure enclosure required
extensive planning and equipment modifications to eliminate the existence of carbon monoxide
fumes within the LRWB. Appropriate size machines capable of manetvering within a confined work
space were selected and specialty exhaust manifolds with flexible ducting routed to the building
exterior had to be engineered and installed. Additionally, the requirement for radiological safety was
made more significant by the presence of alpha contamination. These risks combined to add to the
importance of site-specific training and integration with existing site work activities, increasing the
time and cost for building demolition.

The LRWB interior concrete remediation was accomplished using conventional demolition methods.
Concrete removal required large excavators with metal cutting shears, concrete breaker, and
bucket/thumb attachments. Interior concrete demolition was conducted methodically from top to
bottom, bay by bay, beginning with the Radwaste Demin Room, followed by the Radwaste
Concentrator Room and Pump Room. Access into the Concentrated Waste Tank and Resin
Disposal Tank room required breaching through three feet five inch thick walls, enabling the
removal of contaminated concrete tank pads. Contaminated sumps and embedded drain pipes
were also removed throughout the building footprint.

Processing of demolition debris was consistently challenging, due to the building’s configuration
and radiological controls, which required conducting multiple handling and stockpiling activities
within a constricted work space. Concrete debris was loaded into large nylon bags, lifted via an
overhead crane, and staged on the upper floor. Upon radiological release, waste bags were loaded
onto carts and transferred out of the building. Ultimately, the nylon waste bags were loaded into
intermodals for disposal in accordance with the project waste plan. This project required extensive
coordination, communication, and support from multiple groups, significantly i mcreasmg time and
cost to perform the work.

Exterior Steel Structure Demolition: Building demolition was a prerequisite of CSM wall installation
and clearing of areas for material storage. There were several obstructions within close proximity to
the LRWB, including active electrical distribution panels, dewatering sumps, and equipment
.exclusion zones protecting the hillside retaining wall. Installation of protective measures and
equipment operation within this limited space significantly increased time and cost to perform the
work.

Structural steel demolition was accomplished using conventional demolition methods. Steel removal
required large excavators equipped with metal cutting shears and bucket/thumb attachments. Initial
demolition began on the west end, demolishing the structure meéthodically bay by bay. Multiple
excavators were employed throughout the demolition process, ensuring positive control of building
components. Components were processed and loaded into intermodals in accordance with the
project waste plan.

2.2.3 Ongoing Projects
Refueling Building Phase 1 (Décom Crane El. + 12 Demo)

Page 43 of 327

4-AtchA-43



Decommissioning Project Report Feb 2016
Humboldt Bay Power Plant Unit 3 - Rev. 0

This project involved demolition of the east 40 feet of the RFB and removal and disassembly of the
75-Ton (75T) crane, which was completed in 2015. This was necessitated by the overlap of the
CSM wall with the east forty foot section of the RFB. Prerequisite activities included removal of
asbestos containing materials (ACM) on the east side exterior paint coatings and roofing materials.
Additionally, forty feet of the El. +12 slab was demolished exposing the Off-Gas Tunnel and
providing backfill material for the SFP & NFSV.

Asbestos, lead paint, and other hazardous material were removed from the Interior RFB Structure.
Remediation will took place in the RFB TBDT and the Valve Gallery, as well as the Upper Shelf in
the SFP at El. -14. The RFB Drywell, Pipe Chases, SFP and caisson sump were also remediated.
The Filtration and lon Exchange System (FIXS) was removed during Phase 1 as well. These
activities were completed in 2015 with exception of remaining Thermal Systems Insulation (TSI)
within the West Pipe Chase El. -2 to El. -58 elevation, and the remaining exterior ACM paint
coatings located on the north and west exterior RFB walls. ) '

The Propane Engine Generator (PEG) room underwent asbestos and transite abatement; after
abatement, the asbestos was transferred to waste management. The PEG room was demolished,
and the RFB was tested for open-air demolition and approved. The scaffold and containment
structures were removed. PEG room above and below grade demolition was completed in 2015 as
a prerequisite of CSM wall installation.

Turbine Building Slab

The Turbine Building Slab demolition will remove the concrete slab where the turbine building once
stood. Two of three of the slab demolition work scopes were completed and the pilings that
anchored the slab were removed. After these steps had been accomplished, the turbine building
footprint was ready for License Termination Survey (LTS), following which the area was backfilled.

CSM Wall Installation

The CSM wall is being installed around the caisson. The deep shoring and cutoff wall is composed
of five concentric CSM rings to be installed at various depths that will allow excavation to a depth of
96 feet. The outermost ring of the CSM wall will penetrate one foot into the Unit F clay layer, which
is approximately 174'feet in depth. This outer ring is used to prevent groundwater from penetrating
the work site so that caisson removal can take place in a dewatered area. The four inner rings will
provide shoring to suppor the excavation. The innermost ring will have a diameter of 110 feet,
centered near the Unit 3 foundation support Caisson, and will extend to a depth of 106 feet. The
following three rings will increase in depth by four feet 'per ring. Each CSM ring will be made of
individual panels that are three feet thick and nine feet long. The panels will overlap a minimum of
12 inches; the overlapping techniques will ensure that overlap extends to the full depth of the wall.
Total thickness of all rings will be approximately 13 feet.

Two material batch plants will be constructed to supply a continuous flow of slurry to the drill rig.
The batch plant will make a high shear colloidal mix of bentonite or cement and water and be
equipped with a controlled weighing system to assure proper proportions of dry and wet
constituents.
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Once constructed, the CSM wall will need time to cure before caisson removal can commence.
After the CSM wall has cured, the area will be ready for dewatering and caisson removal. CSM wall
construction has required the development and manufacturing of a one-off Bauer Equipment BG-
50. This rig drills and mixes the panels comprising the CSM wall. The BG-50 was needed in order
for the CSM wall out panels to reach the deep clay layers to control water effectively.

Refueling Building Phase 2 (+12 Slab/Backfill Caisson)

This project will be the removal of the RFB El. +12 slab at Crane Bay. The removal of the
condensate demineralizer room took place during RFB Phase 1. The off gas tunnel beneath the
RFB rail bay was removed. Six H-Piles below the rail bay were also removed. Once completed, the
RFB area will undergo LTS; once LTS is passed the RFB area, including the SFP, will be backfilled
with apprbved material. After backfilling, the site will be part of a gravel parking and laydown area.

* The 75T crane, Demineralizer room and east forty feet of the RFB were demolished during 2015
Phase 1 activities. Phase 2 activities include abatement of remaining ACM paint coatings located
on the north and west RFB exterior walls and demolition of the remaining sixty feet of RFB
structure.

Off Gas Tunnel

The off gas Tunnel beneath the RFB Rail Bay area was removed. The off gas tunnel was used to
tie the turbine building, RFB, stack, access shaft, and liquid radwaste areas together. The actual
piping in the tunnel routed gaseous discharges, plant waste streams and drains, emergency backup
and makeup systems, cooling water inlet and outlets, and auxiliary steam throughout the plant.
When the plant was placed in SAFSTOR, much of the piping in the off gas tunnel was abandoned
or had minimal use. After the off gas tunnel was removed, the area was tested for LTS and then
backfilled.

Dewatering: Dewatering will take place within the caisson area to allow for dry deconstruction of the
caisson, which is necessary to ensure worker safety during caisson removal. Dewatering will be
performed after the CSM wall has been completed. Four dewatering wells will be located inside the
CSM wall and will extend to a depth of 126 feet to allow for dry excavation of deep structures. The
dewatering deep wells will be installed in 36-inch diameter boreholes and will extend to 108 feet
below sea level, which is approximately 120 feet below the existing ground surface. The dewatering
system discharge rates will be adjusted to meet the maximum treatment rate of the groundwater
treatment system.

Caisson Removal Phase 1 (El. -22): The caisson removal project will take place in alternating
phases of excavation then demolition of concrete. This sequence will take place from the El. +12
elevation to El. +6, then in four foot increments down to the EI. -22 level. This process is necessary
to ensure safe deconstruction and to address ar{y concerns or issues that may come up during
deconstruction.

Activated Drywell Region: Wall penetration in the Drywell and activated portions of concrete in the
Drywell Region will be removed. Removal will be performed from scaffolding or a suspended man
basket. Removal by mechanical means only (i.e. excavator with shear, breaker, bucket/thumb)
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Caisson Removal Phase 2 (El. -22 to El. -66): The caisson removal for Phase 2 from EI. -22 to EI. -
66 will proceed much like the sequence in Phase 1, with excavation and concrete demolition every
four feet. There will also be the removal of the caisson floor, which will include six inches of floor,
six inches-of gravel, and six inches Tremie. '

Tremie Removal and Caisson LTS: During caisson removal Phase 2, there will be a removal of the
Tremie Layer to El. -74. The Tremie is concrete that was deposited through a pipe below water
level during construction so that the concrete would displace water upwards without washing out
the cement (aggregate) content. This Tremie is essentially a “plug” at the bottom of the Caisson.
PG&E will perform the Caisson LTS after all material has been removed and deemed ready to be
backfilled.

Caisson Backfill: After the LTS has been passed, the caisson site location will be backfilled with
approved soil materials, and restored as part of final site restoration.

Site Restoration: Final site restoration activities will mark the end of the HBPP decommissioning
project. Much of the site will be converted to wetlands, with some new paving for better access to
the ISFSI and a proposed gravel parking and laydown area where the power units were located.
The scheduled completion: of site restoration is December 22, 2018.

~

2.3 TRANSITION TO CIVIL WbRKS CONTRACTOR

Sincé ‘the last NDCTP filing, PG&E has completed all plant systems removal activities, essentially

“completing Self-Perform work at HBPP. In 2012, PG&E initiated the Turbine Building !

Decommissioning and Demolition (D&D) contract, which was the company’s second foray into a
Construction type contract at the HBPP Site, and which laid the groundwork for development of a
larger Civil Works contract to perform the balance of D&D and Site Restoration work. The Civil
Works Contract was executed in 2013, and the Contractor has been on site since that time, initially
planning the work, and now executing broad scopes of work toward the overall D&D strategy.

In 2014, HBPP management revised the site Oversight Plan to provide for better focus in a dynamic
environment. This plan describes the framework for oversight of all work activities associated with
the HBPP Decommissioning and applies to personnel performing oversight activities of ntclear
decommissioning, decontamination, and demolition. Oversight is intended to support the safe,
compliant, and effective decommissioning through all stages of the project, including contracting,
work planning, field work and any necessary Owner support, management and ultimate final
disposition of waste materials, demobilization from the site, and establishing the end state

‘configuration through a site restoration program.

This plan allows HBPP management to institute administrative controls to effectively manage and
communicate those identified potential impacts in such a way that the HBPP Management Team
can execute pre-emptive and mitigative corrective action strategies to achieve success in meeting
HBPP's Decommissioning Goals and Objectlves

The plan was designed to examine each aspect of the HBPP Decommissioning Project
systematically. This includes planning. through execution and site closure, to identify the specific
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times, places, conditions, and coordination points where adverse impacts to safety, compliance,
quality, schedule, or cost performance might occur.

Key areas for Oversight Team attention include:

o The HBPP site safety and teamwork culture

o Unique project radiological and environmental issues

¢ Complex and unique regulatory requirements

e Current best industry practices specific to nuclear facility decommlssmnlng

This Oversight Plan provides functional guidelines to assist PG&E Leadership in assuring the
Contractor's compliance with contractual requirements, and facilitates full support of and adherence
to over-arching HBPP Values. This document, with existing Site Procedures, ensures an ‘
appropriate level of PG&E review, approval, and inspection of all work scope executed at the site.
As the Site continues its transition into the Civil Works phase of its Decommissioning, Department-
level Desk Guides for oversight may be developed on an as-needed basis to support each of the -
defined Project Functional Areas.

An effective PG&E oversight program is critical to ensuring the success of the project. A key factor
in ensuring this success is ensuring that all work continues to be performed and overseen by

- qualified and experienced personnel, consistent with regulatory and contract requirements. A key
element to the success of the HBPP Decommissioning effort is the use of Subject Matter Experts
(SMEs) within and external to the PG&E organization to take advantage of the best pOSSIble
knowledge base avallable in the industry.

At HBPP, Oversight is executed horizontally across functional areas (i.e., the HBPP Organizational
Chart) and implemented at three vertically-integrated focus levels, which are also key risk
management areas:

o Enterprise: the over-arching elements that are consistently applied to all decommissioning
projects, and which address potential risk to PG&E’s corporate image, goals, and mission.

o Project: Specific Definable Features of Work (DFWSs) which, if not executed as expected,
could potentially pose risk to other projects, thus increasing the potential for becoming an
Enterprise issue (e.g., Caisson Removal).

o Task: Individual activities within a Project that are managed to assure overall project
success by isolating and mitigating risk at the lowest level possible (e.g., within Canal
Restoration, hydraulic isolation, intake structure removal and sediment dredging).

It is important to note that overéight function is not constrained;by who executes Task-level work,
but rather by HBPP cross—organizational responsibilities and Contract boundaries.

Effective oversight understands the role of the Contractor to implement work scope effectively and
efficiently. Effective overSIth means-guarding against potential failure by engaging appropriately to
balance the subject matter expertise of the Oversight Team with that of the Contractor. Effective
oversight understands that Contractor Means, Methods, and Equipment may differ from past HBPP
experience, but that the Contractor has been selected for its unique approach and expertise.
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Through their respective knowledge bases, effective oversight provides a Contractor with the
benefit of Owner site understanding, and the Owner benefits with Contractor experience on tasks
not previously undertaken at HBPP.

The function of Civil Works Project Oversight is to execute real time observation of Contractor
performance of work planning; work-in-progress; conduct of operations; and implementation of
plans, policies, procedures, guides, and practices.

Oversight personnel review Contractor performance in terfns of managing, planning, and executing
day-to-day Civil Works Project requirements, as well as longer-term goals and strategies.
Performance requirements and standards are defined by the Civil Works Contract and
Specifications; the HBPP Decommissioning program; various regulatory agencies; and the
Contractor’s internal policies, plans, procedures, and guidelines.

Oversight Personnel are assigned to continuously monitor Contractor project work processes and
work products for immediate detection of potentially adverse impacts on worker safety, public
safety, or the environment.

To be effective, the Oversight process at HBPP must be defined across the-organizational structure
by the Subject Matter Experts that make up Functional Areas. It is critical to recognize that while an
individual or group of individuals may have unique expertise outside his/her functional area(s), the
process must channel that expertise through the defined organization structure so that decisions
are made within context, appropriate to current regulatory and contracted requirements, and
consistent with current practice. ‘

To that end, implementing decommissioning oversight at HBPP relies upon a continuous
improvement process already in use at HBPP for work operations. At its root, oversight is work
scope to be executed by some party, so it should undergo planning and execution just like any
other work scope. The basic management approach of Plan, Do, Check, and Adjust is germane
here. :

The oversight process is structured based on the following guidelines, which should be evaluated
by each Functional Area for relevance and appropriateness, and then implemented:

o Plan: Develop methods to ensure that the Functional Area objectives are being met and to
identify and prevent negative impacts. Bear in mind that written scope defines the
expectations for the Work, and Contracts were written with the input of each functional area
(i.e., do not invent requirements). Gain an understanding, in advance, of how success of the
Work will be'measured. Check for error traps or “known unknowns” that could hamper
performance of the Work or of the Oversight.

¢ Do: Execute the plan, engaging with the Work in a learning mode, carefully observing the
Work as it is executed, proactively guarding against failure as defined in the plan, and
keeping an open mind to changing conditions.

e Check: As the project matures, continually evaluate whether expectations are being met, the
Contractor is executing as planned, and oversight is meeting the defined expectations
encompassed by the Plan (i.e., nothing “doesn’t feel right”).
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e Adjust: Recognize that, as the project matures, the assumptions applied may not fit the J
matured project, either because the assumptions and goals were not realistic or are no
longer applicable, or unexpected conditions have arisen. As a result of checking, identifying,
and implementing modifications to the planned methods for oversight, new methods may be
required to compensate for the lack of meeting expectations.

In developing methods, functional area leaders define oversight to include the following points:

o Periodically review the Work Scope execution as the project matures to determine changes
to oversight methods—including those times, places, and circumstances predetermined to
be risk triggers—that would improve Project performance and avoid, share, mitigate, and/or
accept the level of Enterprise, DFW, or task risk being assumed by the Project.

s Assign qualified oversight staff to plan for, observe at the appropriate time and place, and
document the observations associated with the planned activity. Coach staff on the
difference between “success” and “perfection”.

e Plan and implement external or independent review or surveillance of the work scope, as
required, to achieve pre-defined objectives (i.e., “no surprises”).

Whether related to safety, regulatory compliance (i.e. environmental), contract compliance or Work
Instruction compliance, potential problems should be identified and corrected at the lowest level
possible using effective on-the-spot three-way communication. The manner in which this

~communication is conveyed should be planned for and discussed in the Functional Area’s plan for
oversight. .

The Civil Works transition has been successful. As the CWC onboarded onto the HBPP site, PG&E
was able to terminate several Self-Perform activities, adding the scopes to the CWC scopes and
ultimately reducing cost to the Project, eliminating coordination issues brought about by having
multiple contractors working in close proximity to each other, and giving command-and control of
site logistics to one entity. The benefits of this transition have been seen at multiple work faces,
perhaps most notably the Nuclear Facilities Demolition and Excavation scope.

The Civil Works contracts were divided into five separate activities conducted by two Contractors.
The Turbine Building D&D contract, now complete, was executed well ahead of plan and under
budget. The balance of the Civil Works tasks were awarded in mid-2013 to the CWC, who is
charged with Nuclear Facilities Demolition and Excavation, Intake and Discharge Canal
Remediation, Office Facility Demobilization, and Final Site Restoration. Each work scope was the
subject of detailed and high-quality bid specifications, with clear and concise descriptions of work.
As the CWC identifies opportunities for improved operations or other changes in approach, PG&E
vets the change through technical review meetings before approving the approach at Readiness
Review Board meetings and in revisions to the contract specifications.

During specification development, PG&E formed a broad-based, interdisciplinary team of subject
matter experts to develop the contract. Much of that team has been retained to manage the
contract, and additional subject matter experts have been engaged to assist PG&E with activities
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not typically conducted by the company (for example, deep earth excavation., ground control, and
groundwater control).

2.4 MAJOR CIVIL WORKS PROJECTS
The following major civil work projects will span the next three years at HBPP Unit 3:

2.4.1 Intake and Discharge Canal Remediation

This scope of work includes mechanical removal of radiologically and chemically contaminated
sediment from the Iintake and Discharge Canals, demolition of the discharge outfall and levee to
Humboldt Bay, demolition of the intake and discharge structures, restoration of levee and coastal
trail along the Bay, management and dewatering .of contaminated sediments, and treatment-of
water to meet discharge permit requirements.

2.4.2 Nuclear Facilities Demolition and Excavations

This scope of work includes decommissioning and demolition of all remaining permanent plant
structures and facilities identified for demolition and subgrade excavations.

2.4.3 Caisson Removal

This scope of work includes installation of a CSM-shoring and cutoff wall that will encompass the
Reactor Building Caisson and other deep structures in the Unit 3 area, extending down to the Unit F
clay layer to provide groundwater control and isolation. The CSM wall provides for safe work access
and egress for demolition personnel and equipment by preventing earth and groundwater outside
the CSM wall from entering the caisson excavation. This scope of work will include removal of the
F/{eactqr Caisson.

2.4,4 Office Facility Demobilization

This scope of work includes removal or demolition of office facilities, including buildings and
structures owned and leased by PG&E. Most of buildings and structures to be removed are modular
or trailer type construction. Leased trailers and structures will be isolated, disconnected, removed
from HBPP Unit 3, and returned to the owner. Buildings and structures owned by PG&E will be
isolated, disconnected, demolished, and disposed as waste, unless released for salvage or recycle.
This scope of work includes an estimated 32 building units comprising approximately 40,000 square
feet. -

2.4.5 Final Site Restoration

This scope of work includes development of site grading and drainage; placement of ground cover,
including vegetation and other surfacing; road construction and repairs; installation of fencing and
site lighting; and other final site development work to achieve the reduired end-state condition for
PG&E’s future industrial use. It includes demolition of remaining miscellaneous structures to
support final site restoration plans. The parcel containing the restoration area is approximately 102
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acres. Main features of this scope of work include removal of buried asbestos containing materials;
demolition of the reinforced concrete settling basins, truck ramp, and associated piping; soil
excavation, backfilling, and compaction; wetlands construction; finish grading; storm drain and
storm water treatment using natural processes system installation; topsoil placement; vegetation
establishment; installation of erosion control features; ground cover installation; final surfacing; and
removal of portal monitors and truck scales.

2.5  BID SPECIFICATIONS

In 2011 and 2012, as the self-performed portioné of the decommissioning were well underway,
PG&E identified scopes of work that were well understood with minimal risk. PG&E decided that
competitively bid contracts for the work would be the most cost-effective, efficient, and safest way to
complete the work. [n order to assure itself and its stakeholders that the contractors would meet all
expectations, PG&E developed a set of bid specifications. The specifications contained the
requirements that successful bidders would need to meet and PG&E’s commitments to those
bidders. A partial list of the topics contained in the specifications included:

s Health and Safety Requirements

o Project Coordination and Meeting Requirements
¢ Quality Programs

e Temporary Facilities and Utilities

o Environmental Protection

¢ Waste Management

¢ Decontamination Processes

+ Final Site Restoration

PG&E commissioned publication of a Decommissioning Capstone Document that summarized the '
expectations, goals, processes, and projects that would be performed under contracts with one or
more demolition contractors. The Decommissioning Capstone Document helped all parties,
including HBPP Unit 3 staff, bidders, and stakeholders, understand the approach and final
outcomes of this phase of the decommissioning.

PG&E developed several bid specifications to identify and control important aspects of the bidding,
award, and implementation of contracts. Both clear direction to the bidders and clear commitments
for support and oversight by PG&E will result in consistent and reliable bids for the work and work

that meets PG&E’s expectation after implementation. A partial list of the bid specifications included:

2.5.1 Health and Safety Requirements (01-11-01)

PG&E fosters a safety culture and the expectation of exemplary safety performance. Protection of
personnel and the environment are the number one priorities at PG&E. The purpose of this
specification is to outline the health and safety requirements for the performance of all work
identified in the Specifications for decontamination, demolition and remediation activities at the
former HBPP Unit 3. This specification includes requirements for training, radiation protection,
monitoring and control, and site security, as well as PG&E's expectations and codes of conduct.
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2.5.2 Project Coordination (01-31-13)

PG&E will continue to self-perform some minor activities after awarding the Civil Works contract(s).
Those activities include operations, maintenance, and some decommissioning. The purpose of this
specification is to outline the coordination requirements for the performance of all work identified in
the Specifications for decontamination, demolition, and remediation activities at HBPP Unit 3.
Defined in this specification are operations performed by PG&E, procedure identification and
compliance, work sequencing and constraints, work planning, environmental quality, radiation
protection and LTS requirements, and expected responses to emergencies.

2.5.3 Submittal Procedures (01-33-00)

PG&E considers development of accurate and timely submittals during project planning and

-demolition to be extremely important. Proper, complete, and appropriate documentation is
necessary to record project decisions, the basis for planned activities, execution of the Work, and
conformity with project plans and specifications. PG&E also recognizes that submittal and review is
a two-way street. The purpose of this specification is to clearly define the expectations and
processes for submittal and review of all project documentation including drawings, calculations,
design data, test and inspection reports, procedures, and plans. Included in this specification are
the requirements to be followed by both the contractor and PG&E.

2.56.4 Contractor Quality Contro] (01-45-16)

Contractor-Quality Control (CQC) is the means by which a contractor ensures that the work,
including that performed by subcontractors and suppliers, complies with the requirements of the
Contract. This specification defines the requirement for a contractor to have, maintain, and
implement a CQC Plan. It further defines the content requirements for the CQC Program and for the
CQC organization. To assure PG&E of proper and compliant implementation of this specification,
the specification also includes requirements and methods that PG&E will implement to verify -
Quality.

2,55 Temporary Facilities and Controls (01-50-00)

The purpose of this specification is to provide the contractors with information about regulatory and
PG&E requirements for permits and approvals for facilities, structures, and engineered solutions
necessary to support the Decommissioning effort. Because of the dynamic nature of the work, a
variety of temporary systems will be necessary, including ufilities, laydown areas and structures,
and protective systems and barriers. In addition, the CWCs must develop plans addressing a
variety of temporary and changing situations, particularly with respect to noise and dust control,
traffic and pedestrian routing, and other field logistics, as work among the various Civil Works
contracts progresses around the site, This specification provides the expectations and direction to
assist with successful completion of work, while accounting for the requirements for temporary
facilities and controls.
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2.5.6 Storm Water Pollution Prevention Plan Implementation (01-57-13)

All storm water collected and discharged from the HBPP Unit 3 is subject to regulation under an
NPDES permit. PG&E and its contractors are responsible for maintaining storm water collection and
discharge systems, and preventing storm water pollution from entering Humboldt Bay, including
through the Intake and Discharge Canals. PG&E accomplishes this through a system of drain inlets,
underground piping, and best management practices that control erosion, minimize sediment loss,
and prevent or limit exposure of potential contaminants to precipitation during routine plant
operations. This specification defines the requirements for both PG&E and contractors to comply
with the requirements of the NPDES permit and the SWPPP including control of materials, required
staffing, inspections, maintenance of control and monitoring systems, and responses to hazardous
waste reléases.

2.5.7 Supplemental Environmental Protection Requirements (01-57-19)

In addition to PG&E’s commitment to the health and safety of personnel and the environment as
noted in Specification 01-11-01, PG&E is committed to demonstrating environmental leadership
through its actions. This specification defines the general environmental requirements and
expectations that PG&E imposes on contractors performing work at HBPP Unit 3. Included in the
specification are quality requirements, accountabilities, and training. Specific requirements are
defined for hazardous materials, biological resource preservation, cultural resource preservation, air
quality, noise and vibration, water quality, vehicular traffic, and aesthetics and visual resource
preservation. : '

2.5.8 Waste Management (01-74-01)

The HBPP Unit 3 Decommissioning and Demolition CWP will involve several discrete processes
generating waste that must be managed for off-site disposal on-site reuse, or in limited cases, off-
site reuse. This specification requires the contractor to develop a plan and to manage wastes in
accordance with PG&E’s established waste management and radiological protection programs.
PG&E currently conducts its own waste management operations in accordance with a sitewide
Waste Management Plan that addresses contaminated soil, demolition debris, and radiological
waste. The plan is robust and addresses regulatory background and requirements; provides
information on site-specific waste management practice, policy, and procedure; and serves to meet
a requirement of the CCC for compliance with permitting, documents, and agreements. This
specification provides direction on scheduling, waste acceptance criteria, waste accumulation,
packaging, loading, shipping, and decontamination.

2.5.9 Building Decontamination (02-51-00)

This specification covers decontamination of the interior concrete surfaces to contamination levels
that are low enough to allow open-air demolition. This specification includes allowable
decontamination methods, sequencing and schedules, plan development, plan evaluation,
personnel and environmental safety requirements, debris and material controls, and final
acceptance criteria. -
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2.5.10 Above-Ground Demolition—RCA Structures (02-4ﬁ -16.02)

This Specification Section describes PG&E’s expectations of contractors in demolishing the above-
ground portions of the buildings located inside the HBPP Unit 3 RCA Structures. In developing
these Specifications, PG&E separated the Work of this Section from the Work of Specification
Section 02 61 00, “Removal of Subgrade Structures and Contaminated Soil” because several of the
deeper subgrade féatures must be protected until they are ready for removal. Specifically, the RFB
at El. +12 feet is located atop the Reactor Caisson and Caisson Access Shaft that extend down to
El. -66 feet, the SFP at El. -14 feet, and the Cask Pit inside the SFP at El. -24 feet. The RCA
structures included in this specification include:

e Solid Radwaste Building (Building 14)

¢ Low Level Radwaste Building (Building 15)

e Liquid Radwaste Building (Building 16)

e Hot Machine Shop (Building 4)

¢ Security Alarm System Building/Recombiner/Instrument Building (Building 17)
« Plant Ventilation Stack Base - ‘

¢ Refueling Building (Building 3)

¢ Various miscellaneous RCA structures

2.5.11 Non-RCA Ancillary Buildings Demolition (02-41-16.09)

This Specification Section describes. PG&E’s expectations of contractors in demolishing buildings
and structures located outside the HBPP Unit 3 RCA. These structures will be removed after or in
conjunction with demolition of the RCA structures and include a mix of permanent and temporary
facilities. The end state of the Non-RCA Ancillary Buildings Demolition is that all identified Buildings
and Structures have been demolished or removed from the HBPP site and the site is stabilized and
turned over for Final Site Restoration.

2.5.12 Removal of Subgrade Structures, Contaminated Soil (02-61-00.01)

This specification describes the work involved in removal of hazardous, nonhazardous, and
radiologically contaminated materials, which include paving, concrete slabs, subgrade structures,
embedded pipe, soils, and debris. The contractor's work plans shall include a description of how the
contractor will keep doses ALARA and minimize the generation of wastes. In addition to licensed
nuclear material, other environmental contaminants that may be encountered include total
petroleum hydrocarbons, polycyclic aromatic hydrocarbons, PCBs, and metals, including chromium,
lead, copper, and molybdenum.

Removal of subgrade structures and contaminated soils includes the following:

¢ Condensate Pump Pit and four Casings

e Unit 3 Turbine Building slabs, embedded piping, subgrade structure, the Condensate Pump
Pit, and two Pit Casings

» Liquid Radwaste Handling Building slabs and subgrade structures

¢ Sump and trenches
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¢ Hot Machine Shop slab and subgrade structures and the pit casing

e Recombiner Security Alarm Station Building and sump

o . High Level Storage Vault

¢ North and South Yard Drainage Storm water drain system

¢ Underground Radwaste and utility piping

e Off Gas Tunnel

¢ Circulation cooling water intake and discharge water piping up to the canals
e Firewater protection pipe on the north and east side of Unit 3

e All buried and embedded piping within the RCA boundary

2.5.13 Removal of Subgrade Structufes and Contaminated Soil—
Spent Fuel Pool (02-61-00.01) )

This specification is for the demolition of the SFP subgrade structure to the El. -29 elevation to
remove: three SFP concrete walls (one must be retained to support the Suppression Pool);
contaminated soil around the pool cell after the walls have been removed; and the tremie concrete
below the SFP floor. The SFP was a poured-in-place concrete vault approximately 26 feet long by
20 feet high, with a deeper cask pit that extends from El. -14- to El. -24 elevation and is 10 feet by
12.5 feet. The SFP stainless steel liner was installed on the inside of the structural walls.

2.5.14 Intake and Discharge Canal (02-60-00)

This specification describes the requirements for setup and mechanical removal of contaminated
sediment from the Ihtake and Discharge Canals; demolition of the discharge outfall structure that is
within existing levee; removal of the intake and discharge structures and isolation and severing of
the circulation water piping; restoration of the levee; and management and dewatering of
sediments. Remediation, removal, or isolation of the Intake and discharge circulation cooling water
piping is coordinated with canal remediation. This specification further stipulates sequencing and
scheduling requirements; planning and evaluation requirements; safety requirements; excavation
methods and surveys; demolition controls and debris management; water management; and other
safety and environmental requirements.

2.5.15 Final Site Restoration (32-71-00.00)

This specification is for completing the final restoration Work to fulfill the requirements of the various
permits covering HBPP Unit 3 and to assist with obtaining the NRC’s release of the Part 50 license.
Included in this Work are demolition of the Assembly building (Building 10); removal of asbestos-
containing materials; demolition of reinforced concrete settfing basins, the truck ramp and
associated piping; soil excavation, backfilling, and compaction; wetlands construction; finish
grading; storm drain system installation; topsoil placement; vegetation establishment; installation of
erosion control features; ground cover installation; final surfacing; removal of portal monitors and
truck.scales; fencing and gate installation; lighting installation; and construction of new roads or
repairs to existing roads.
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2.6 BID PROCESS AND RESULTS

When PG&E initially prepared the technical Specifications for the CWP in 2011 and 2012, it was
unclear whether removal of the submerged reactor caisson would be required. PG&E invited eight
firms to submit proposals for one or more of the four major scope areas (Office Facility
Demobilization, Nuclear D&D, Canal Remediation, and Site Restoration). In September 2012,
PG&E received four proposals (two of the eight firms teamed with others on the list, and two
declined to bid). Three of those submittals included all four scope areas, and one included the
Canal Remediation scope only. To minimize potential conflict between Contractors executing the
work within the limited area of the site, PG&E invited the three bidders to HBPP to present their
approaches to the HBPP Management Team.

By the time PG&E filed the 2012 NDCTP it had become became clear that the site’s subsurface
structures needed to be completely removed. The Phase 1 decision in the 2012 NDCTP approved
that plan. At that time, PG&E issued a “Best and Final Offer’ (BAFO) Request for Proposal that
included Caisson Removal scope and allowed the bidders to modify their approaches based upon
discussions with PG&E during the initial proposal discussions. All three Bidders submitted BAFO
Proposals. Ultimately, PG&E selected the Initial Highest Ranked Bidder to execute the work as the
CWC.

2.7 2012 COST STUDY AND NDCTP DECISION

In February 2014, the CPUC issued the Proposed Decision on Phase 1 of the 2012 Triennial
Review of Nuclear Decommissioning Costs and activities for PG&E as related to the HBPP Unit 3. -
This decision found reasonable a 2011 cost estimate of $680.4M (approximately $400M higher than
the 2009 estimate) to complete the decommissioning. The $680.4M estimate represents a reduction
of approximately $47.2M to PG&E's request of $727.6M. Decommissioning is well underwéy, and
PG&E has established that most of its revised estimate of necessary decommissioning costs is
reasonable based on new information about the extent of contamination, actual contract costs,
experience, and other factors.

2.8 COST CONTAINMENT PROCEDURES

2.81 Contract Strategy

[n setting up the contracting strategy for the Civil Works Contract, PG&E assessed the lessons
learned from the Turbine Building demolition strategy. The constraints and scope of the demolition
work are generally well known. Decontamination was less well described and was contracted on a
time and materials basis. PG&E also looked at the self-perform effort that was done on a time and
materials basis to provide insight into the types of work where this approach was successful.

For Civil Works, PG&E identified two of the four major WBS elements as FFP: (1) Office
Demobilization and (2) Site Restoration. The basis for the determinations was the general
understanding of scope and anticipated low risk for change. For example, the removal of office
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trailers and other non-industrial facilities is a relatively straightforward operation for which costs can
easily be estimated, and for which standard construction procedures and means and methods exist.

For the other major WBS elements—Nuclear Demolition and Canals Remediation—PG&E
acknowledged the contracting risk that site conditions were likely to be different than expected. This
acknowledgement was based in large part on the Turbine Building Demolition experience, where
building structures often did not match design drawings, and on self-perform work conducted
around the plant, where nearly all subsurface work undertaken by PG&E resulted in the discovery
of previously unknown conditions such as soil contamination or the presence of unexpected
subgrade utilities. The Contractor was given the opportunity to account for up to a year of delay in
the overall schedule with no penalty. These work elements were released under a CPFF model,
whereby Contractor costs are paid, but profit is limited to a “fixed fee” that is held constant
regardless of whether the Contractor works fewer or more hours than proposed. The CPFF model
incentivizes the Contractor to perform more efficiently, providing flexibility to cover the actual cost of
work performed, but limiting profit dollars (and by corollary, increasing profit rate to reward efficient
work).

2.8.2 Schedule Management

Specification Section 01 32 00, “Progress Documentation,” called for Level 3 Earned Value
scheduling, which would allow for project-level (WBS Level 1) assessment of schedule and cost
performance against an established baseline. When the D&D project went to bid, PG&E decided to
implement an Earned Value Management System (EVMS) to allow for near real-time tracking of
schedule and cost for the CWC scope of work. i

EVMS includes establishment of a performance management baseline schedule tied to control
accounts, with schedule performance metrics integrated with cost performance metrics. Budgeted
Cost of Work Performed is derived from the schedule for each definable feature of work (activity),
and Actual Cost of Work Performed is generated from the Accounting system. Budgeted Cost of
Work Performed and Actual Cost of Work Performed filter into a cost processor to review the cost
performance index, and to derive an estimate at completion, which allows for variances to be
tracked and reported to HBPP Management.

A benefit to EVMS is a documented Change Management Program that integrates proposed
changes to project approach, means and methods, suppliers, or any other cost variable into the
Schedule, which automatically shows up as a change that is to be evaluated against the baseline.
Variance analyses can be performed to assess the impacts from one or more changes in a
particular schedule element, and can be performed on any permutation of small-scale changes
required to implement a planned change.

Another benefit of the EVMS approach is that progress can be measured (and managed) in varying
levels of granularity. For example, the Baseline Schedule was developed at a Level 3 (Project-level)
level-of-detail. However, as the CWC has developed innovative alternatives to,the specifications,
PG&E saw value in measuring (and managing) at the task level (Level 4). This means that the task-
level components of a project can be evaluated against the baseline (for example, modifications to
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the water cutoff and earth support method are evaluated against the baseline slurry wall approach)
to assess cost, schedule, safety, and other benefits.

To ensure that the Contactor understood PG&E’s requirements and to increase visibility and
managerial control over project costs, PG&E vetted the Baseline Schedule against the Technical
Specifications and Contractor Proposal with a third-party consultant, allowed the transfer of critical
Project Controls assets to the contractor after Self-Perform work was complete, and continues to
maintain regular planning and scheduling meetings to monitor progress against project
requirements.

Since Baseline Schedule acceptance, the Contractor has provided regular schedule updates—with
cost performance index and Schedule Performance Index (SPI) updates—subject to PG&E
management review. These updates. are evaluated to verify that cost and schedule expectations
are met, or to identify potential areas for improvement where cost performance index or SPI metrics
indicate that expectations may not be met.

2.8.3 Contract Management and Administration

PG&E monitors its contractors closely to ensure that contract requirements are being met in a safe,
timely, and efficient manner: Three monitoring methods currently in use are an Executive Oversight
Board, tabletop planning, and Plan of the Day (POD).

2.8.3.1 Executive Oversight Board Meetings

Decommissioning of HBPP is a complex project requiring a high degree of planning and
coordination between on-site work groups, corporate resources, and government agencies. The
Executive Oversight Board (EOB) was established.to facilitate success of the HBPP Nuclear
Decommissioning Project by:

¢ Removing barriers for the project team

¢ Assuring appropriate resources are provided for project success

o Clarifying or prioritizing objectives

e Assuring issues are resolved expeditiously to support project schedules

s Providing leadership for the project team, holding the project team accountable for and
empowering them to work effectively as a team

¢ Providing a clear path for escalation of issues that are not being resolved at the project level

o Performing a periodic review of project scope, schedule and budget

Executive oversight is accomplished through regular interface between senior PG&E personnel with
applicable project experience, and HBPP project leadership. This interface occurs primarily in
approximately quarterly meetings attendeed by HBPP Site Leadership, PG&E Contracting, HBPP
Contracting, and Contractor Leadership (collectively, the EOB Team).

The PG&E Decommissioning Manager is responsible for setting meeting dates, arranging nieeting
locations, providing meeting accommaodations, planning ancillary activities, organizing
presentations, taking meeting minutes, and providing information packages to Board members prior
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to meetings. The Decommissioning Manager also communlcates with the Board on issues that
require attention between meetings. '

The Contractor’s project team presents current plans, status, significant risks, and areas of concern.
The Board occassionally tours the HBPP site; observes activities in progress; requests additional
information; and interviews individuals working on the project to assess project relationships,
progress, and areas of risk. The EOB provides feedback and direction to the project team, as
required. The EOB may also establish sub-committees to investigate and recommend actions for
specific issues.

The Decommissioning Manager is responsible for documenting action items directed by the EOB -
and ensuring that resolution is achieved. Each action item resolution is discussed at the following
meeting, unless the level of urgency requires a more rapid response, as determined by the
Decommissioning Manager.

2.8.3.2 Tabletop Planning

[n late 2013, as the CWC began its work planning in earnest, it elected to begin holding “Tabletop
Planning” sessions with various PG&E Subject Matter Experts. The purpose of these meetings is
for the Contractor to gather as much information as possible prior to Work Package (or other formal
submittal) delivery for PG&E review and approval. Similarly, the meetings provide an opportunity for
the CWC to provide PG&E Subject Matter Experts with the benefit of its own unique expertise,
capabilities, and experience.

The benefits to CWC work planning is gained by (1) verifying that stakeholder needs are
considered; (2) identifying project risks and mitigation strategies; (3) increasing the likelihood for
fully responsive and Contract-compliant submittals; and (4) educating PG&E stakeholders on the
proposed project, including means, methods, sequencing, and other distinct project features that
may differ from HBPP experience.

2.8.3.3 Plan of the Day Meetings

All Project Execution Teams at HBPP are responsible for engaging with the PG&E management
and operations teams during daily planning meetings that provide the level of coordination required
to conduct Work at HBPP. Each Functional Area (i.e., management discipline) provides its input at
POD meetings at its discretion, as outlined in the Functional Area Oversight Desk Guides.

The POD meeting is a plant-wide activity that occurs each workday at approximately 6:30 a.m. and
lasts about 30 minutes. Task-level project representatives, including Job Supervisor(s), attend the .
meetings and provide details regarding the Work planned for the day, with highlights of significant
or unusual interface with PG&E or other Contractors. No work may be performed at HBPP if it is not
discussed at the POD meeting, unless the Deputy Site Manager has provided written approval for
the unplanned work
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2.8.4 Oversight Plan

PG&E used an oversight “shake-down” strategy during the Turbine Building D&D project, leading a
top-down conversion of staff from Project Supervision to Project Oversight. Essentially, the people
doing the work began learning how to oversee the work, allowing the Contractor to pursue the work
outcome using its own means and methods, and recognizing that in the realm of Civil Works and
D&D, the Contractor directs its own work.

~

As the Civil Works Contract was awarded, PG&E went to work documenting lessons learned from
the Turbine Building D&D. Each HBPP department participated in internal and cross-departmental
discussions to identify key outcomes of the Contractor's work on day-to-day, weekly, monthly, and
project basis; departmental expectations of the Contractor's performance and coordination with
PG&E; and methods by which the Oversight process could be streamlined for consistent, effective
oversight.

As the Contractor developed Work Packages for execution-of the work, HBPP trained its Oversight
staff through regular internal oversight meetings and Management Observation to streamline the
oversight effort by focusing on the result rather than the means and methods the Contractor was
taking to execute the work. As improvements to a work execution strategy are identified by the
Contractor, PG&E reviews potential changes for cost and 'schedule impact as well as technical and
risk management impacts, but recognizes that the Contractor is in a much better position to
manage these costs.

In early 2014, upon recognizing that schedule performance metrics flagged potential schedule
delivery issues, PG&E initiated a “Start-Work Initiative,” developing an approach to technical and -
contract review of Contractor deliverables. Without sacrificing safety, quality, or work performance,
HBPP streamlined the review process, set up regular planning meetings between PG&E and the
Contractor to plan work packages, and created an HBPP-wide initiative to get the Contractor to
work. This initiative was exceptionally successful, with the Contractor noting that several
bottlenecks had become unplugged, the mood at the site was more conducive to accomplishing the
work, and work was starting up on several work faces that appeared to have been delayed prior to
the initiative. '

2.8.5 Over Target Baseline

After two and a half years of executing work, the Humboldt Bay CWP is approximately 50 percent
complete and is performing within five percent of planned value, excluding contingency. Major

. radiological source term removal work is complete, including Caisson Drywell Piping Removal, RPV
Segmentation, and Liquid Radwaste Facility demolition. The site has met OAD criteria and the
CWC has demolished a portion of the RFB.

PG&E has now passed the learning curve on the project, with three years left in remaining work
execution. There is a much higher level of confidence in performing the remainder of the work,
which is managed, by a robust EVMS to contain cost, schedule, change, and risk. The EVMS has
enabled the project to make key cost and schedule savings decisions to ensure adherence to the
OTB. Examples of these savings include:

Page 60 of 327
4-AtchA-60



Decommissioning Project Report Feb 2016
Humboldt Bay Power Plant Unit 3 ‘ ' Rev. 0

¢ Change of a key subcontractor that reduced project overhead costs

e Transition from subcontractor to direct craft labor

¢ Realignment of Engineering, Procurement, and Construction (EPC) scope

¢ Realignment of PMO Staff Plan to align with major schedule milestones

¢ Consolidation of work groups

e Purchase of major equipment rather than long-term rental, which can be more costly over .
the life of a long project

In addition, Change Management and Risk/Opportunity meetings occur on a periodic basis between
the CWC and its subcontractors to identify potentiai changes to the planned approach, proactively
considering impacts prior to definitizing the plans for work execution. This allows PG&E (and the
CWC) to take action before these anticipated conditions occur. Since implementation of EVMS, the
project has seen a major improvement in managerial control, resulting in significant cost avoidance
and schedule savings. OTB is discussed in greater detail in Sections 3.1.2.1 and 3.1.2.4.

2.9  DECISION LOG

NDCTP decision D.14-02-024 specifies that PG&E maintain an ongoing Decision Log to track the
company’s decision-making activities relative to nuclear decommissioning activities. ltems requiring
documentation in that log include decisions having the potential to affect any Cost Category by
more than 10 percent, positively or negatively.

To best manage this task, PG&E engaged a “Prudency Reviewer” who is familiar with the
decommissioning effort, but not engaged in day-to-day operations at HBPP. The Prudency
Reviewer conducts monthly review of the work conducted at HBPP the prior month, attends
planning meetings and Readiness Review Boards (as appropriate), and regularly interfaces with
Site Management and the CWC to identify ongoing Decommissioning activities anticipated to have
potential impacts on cost, scope, or schedule, each of which has to potential to affect overall cost.

The output of this effort is the Decision Log required by the Commission. In tabular format, the log
shows major decisions identified by PG&E and the potentially affected Cost Category. As impacts
of each decision are realized, those impacts are documented in individual Issue Logs that describe
the issue in some detail, outline the key aspects of the decision-making process, discuss potential
project impacts at the time the decision was made, and assess the actual impacts to the project
through direct cost, schedule, and scope impacts.

Cost impacts from decisions relating to Self-Perform work—much of which was undertaken before
the Decision Log was required—are documented in Section E Reasonableness Review. For
decisions on the Civil Works aspects of the Decommissioning effort, most impacts can only be
qualitatively ascertained at this time, simply because much of the Civil Works efforts have yet to be
completed.

Table 2.9.1 identifies key decisions made by PG&E since D.14-02-024.
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TABLE 2.9.1—PG&E KEY DECISIONS AFTER D.14-02-024

Decision Log

Through-Date: December 31, 2015

‘Issues Tracked for Decision Log
Late NDCTP Decision

CPUC Category
Common Site Support Caisson And Canals

SFP Liner

Project:Nuclear Facilities Demolition and Excavation

Civil Works Optimization

RPV Segmentation - Execution (2nd Shift)

Project:Reactor Vessel Removal

Drywell Insulation Removal

Project:Nuclear Facilities Demolition and Excavation

Drywell Piping System Removal

Project:Nuclear Facilities Demolition and Excavation

Caisson Bottom Hinge Hatch Removal

Project:Nuclear Facilities Demolition and Excavation

RPV Lead and Asbestos Abatement

Project:Nuclear Facilities Demolition and Excavation

Drywell Liner Rescoping

Project:Nuclear Facilities Demolition and.Excavation

Activated Concrete Removal Rescoping

Project:Nuclear Facilities Demolition and Excavation

Chimney '

Project:Nuclear Facilities Demolition and Excavation

RPV Segmentation - Tools

Project:Reactor Vessel Removal

Liquid RadWaste Phase Il

Project:Nuclear Facilities Demolition and Excavation

EnergySolutions Intermodals

Waste Disposal (Excludes Caisson/Canal)

Offgas Tunnels

Project:Nuclear Facilities Demolition and Excavation

FIXS /NPDES / USEI

Remainder of Plant Systems

Slurry Wall and CSM Wall Modifications

Caisson Removal

Separation. of Intake and Discharge Canal Work

Canal Remediation

Termination of Key Subcontractor (Parsons)

Canal Remediation

Use of Discharge Canal for Soil Storage -

Canal Remediation

RFB Demolition by Year-End (2015)

Project:Nuclear Facilities Demolition and Excavation

Engineering, Procurement, and Construction Realignment

Site Infrastructure

Spent Fuel Storage Extension and ISFSI Relicensing

Spent Fuel Management

Transition to Standalone ISFSI

Spent Fuel Management
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3 COSTESTIMATE

Initial site-specific cost estimates were prepared for PG&E prior to commencing
decommissioning. The estimates were based on the unique features of the facility and
previous studies and accounted for lessons learned at other facilities that had
undergone similar decommissionings. As decommissioning proceeded from 2009-2012,
PG&E identified efficiencies and discovered issues that affected work processes, and
therefore costs. In addition, changes to implementation methodologies were
researched, planned, and reviewed by management. With system dismantling work
underway, the 2012 NDCTP cost estimate reflected forecasts which were newly
developed from engineering studies and/or actual contractor bids. The cost estimate
also incorporated numerous additional site-specific and special tasks identified as a
result of the ongoing decommissioning planning. The 2012 NDCTP Phase 1 decision
approved the changes in scope and the majority of the estimated costs to complete
decommissioning of HBPP Unit 3. '

The basis of the 2017 NDCTP estimate and the sources of information, methodology,
site-specific considerations, assumptions and total costs are described in this section.
Unless otherwise noted, all 2012 NDCTP cost estimates referenced in this document
have been escalated and presented in $2014. Similarly, ali estimates to complete are
presented in $2014 for consistency and ease of comparison.

Table 1.1 and the detailed cost tables presented in this document include PG&E’s 2012
NDCTP filing estimates, as well as the stipulated reduction of $47.2M ($2012) imposed
by the Commission. Unless otherwise noted, all comparisons between 2012 NDCTP
estimates and 2017 NDCTP estimates reflect PG&E’s original 2012 estimates and
current 2017 estimates, without consideration of the imposed redugtion.

Primarily, this estimate incorporates an Over Target Baseline (OTB) that was developed
after more than two years of executing civil works. PG&E currently estimates that the
cost to complete remaining decommissioning work at HBPP Unit 3 is $531.3M,
including contingency. The total estimated cost to decommission Humboldt Unit 3 is -
$1,054.8M. This represents an increase from the forecast approved in the 2012 NDCTP
of $977.9M for decommissioning HBPP Unit 3.

PG&E has fully transitioned to civil works from self-perform and the CWC has been on
site for over two years, positioning the project well past the learning curve. Using the
experience gained, a high-level OTB for cost was executed to further refine processes,
schedules, and expectations.

The principal reasons for the increase in costs from the 2012 NDCTP are:
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ISFSI'Relicensing Study - The current HBPP ISFSI license for Special Nuclear
Material (SNM) expires in 2025. Since as many as ten years can be required to
perform all activities required to obtain a license extension, HBPP is initiating this
work. The scope of work is estimated at $6.4M. $3.2M is included in the ISFSI
Infrastructure Section 3.3.1.8.4.1 of this filing, and another $3.2M is captured
under Security Staffing Section 3.3.1.8.1. |

Costs for FSR have increased sighificantly ($20.6M) since the 2012 NDCTP due
to changes resulting from agreements reached with the permitting agencies
regarding FSR. The areas impacted include: storm water runoff-collection and
treatment, increased wetland area, replacement and new additions tosite fencing
and more extensive Intake Canal modifications to support aquatic vegetation.
Details for FSR are in Section 3.3.1.5.3.3.

Early shift to a stand-alone ISFSI ($15M, excluding contingency), making it an
independent ISFSI organization, separate from the remaining decommissioning
activities, reporting to Diablo Canyon ISFSI management organization. This
independent organization is responsible for its own training, engineering, and
radiological emergency response activities.

Costs for spent fuel management have increased because PG&E assumes that
Four additional years will be required to store high-level radioactive waste (spent
nuclear fuel) on site until a federal repository or suitable facility is established by
the DOE. This change in scope increases decommissioning cost estimates by
roughly $25.9M excluding contingency. These costs are comprised primarily of
staffing, O&M, Engineering, Infrastructure improvements and NRC fees. The
details of the cost for spent fuel management are in Section 3.3.1.8

A new, $14.7M (Including contingency) scope of work to fully restore the site
upon complete removal of spent fuel from the site.

2017 NUCLEAR DECOMMISSIONING COST TRIENNIAL PROCEEDINGS

This NDCTP covers the period from 2015 through 2030. At a high level, the work
necessary to decommission HBPP and restore the site can be divided into two sections.
The first includes the current owner of the facility, PG&E. PG&E holds all the pertinent
licenses and permits to operate and decommission the facility. They also hold the legal
and financial obligation to safely complete the decommissioning and restoration within
the requirements of the regulations and permits, within a reasonable schedule, and at a
reasonable cost. The second section is the Civil Works scope of work. This scope is
held by contracted entities for specific field work that will result in a site that has been
restored to requirements defined in the contracts.
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3.1.1 PG&E Work Scope

The remaining work that PG&E has undertaken to complete the decommissioning
consists of oversight of the CWC'’s activities, cost control and accounting, disposal of
wastes, and management of spent nuclear fuel and GTCC waste.

The management of spent nuclear fuel and GTCC waste includes operation and
maintenance of the ISFSI, protection of the spent nuclear fuel and the facility,
environmental and radiological surveillance at and around the facility, and continued
compliance with regulatory and permit requirements. The details of this scope of work
are discussed in detail in Section 3.3.1.8.

Disposal of wastes includes the labor, equipment, and supeNision to deliver, unload,
move, manipulate, and reload intermodals on site and at marshalling yards. It also
includes the costs of disposal at the selected sites and facilities. The details of this
scope of work are discussed in Section 3.3.1.6 and Section 3.7.

Cost control and accounting includes tracking and validating expenses against budgets,
contractual requirements, and regulatory requirements. The details of this scope of work
are discussed in Section 3.3.1.1.3.2 through 3.3.1.1.3.5 and Section 4.

Oversight of CWC activities includes oversight of the day-to-day execution of field work
and the contractual and work-related documentation needed to support that work.
Included in the oversight of field work is radiological and safety oversight.

3.1.2 Civil Works Contractor Work Scope

The Humboldt Bay Civil Works Project is approximately 50 percent complete after two
and a half years of executing work and performing within 5 percent of planned value
(excluding contingency). Major work, including radiological source term, such as
Caisson Drywell Piping Removal, RPV Segmentation, and demolition of the LRW
Facility, is complete. The site has met OAD criteria, and a portion of the RFB has been
demolished. As described in Section 2.8.5, EVMS produced schedule and cost savings.

3.1.2.1 Over Target Baseline Methodology and Development

Prior to the completion of calendar year 2014, one and a half years into execution,
PG&E was implementing a number of major execution changes. An OTB should be
utilized if the Project Management Team concludes that the baseline is no longer
adequate to provide valid performance measurement information relative to the
remaining work using the principles of earned value management. An OTB should
therefore be considered where improved control of the project would result.

PG&E concluded the following major changes would require an OTB:
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¢ Decision to utilize CSM Technology in lieu of a Slurry Wall for caisson removal

e Decision for the prime contractor to complete the remaining Intake and Discharge
Canal Scope

e Addition of RPV Scope and to bring project to completion

Due to these major changes, it was concluded the remaining work scope needed to be
reestimated. A series of off-site meetings were held for a three-week period to develop
the new estimates. PG&E made a copy of the current forecast schedule and integrated
all major scope changes. Once complete, each Control Account Manager (CAM) filled
out a Quantity Development Package (QDP) for each level 4 work breakdown structure
- (WBS) element within the schedule. The QDPs contain a to-go schedule activity-based
estimate. An activity-based estimate is the most definitive estimating technique. For
such estimates, a detailed assessment of subtasks is conducted so that [abor hours,
material costs, equipment costs, and subcontract costs are itemized and quantified to
the highest level of detail possible (“bottoms-up estimate”). Activity-based detail or unit-
cost estimating techniques are Class 1 estimates and provide the most accuracy. Once
the QDPs were complete, the estimates were compiled and integrated with the
schedule.

The following are lessons learned and enhancements from the original baseline that
were implemented during the March 2015 OTB development:

o Development of QDP: The QDP provided detailed, activity-based estimate
information which aligned activity-based costs to the schedule.

e Activity-based vs. WBS Resource loading: Use of activity-based resource Ioadlng
corrected the issues highlighted below:

o Cost resources within the original baseline were loaded at the Ievel 4 WBS,
which is a level higher than the activity. Resource loading on the WBS caused
an inability to measure progress against individual activities within the WBS.

o WBS resource loading reduced time- phased cost accuracy, as it was spread
linearly and spread resource dollars dunng times where work was not being
performed.

o Since all cost was loaded at the WBS level, PG&E could not accurately
measure the earned value of all activities within the WBS.

e Labor Resource Loading: The original baseline only contained a cost resource
element and did not utilize labor resources. The March 2015 OTB loaded labor
resources estimated in the QDPs. Having labor resources in the schedule allows
PG&E to analyze, evaluate, and measure projected project staffing.

Implementation of the above lessons learned provided an increased confidence level in
the March 2015 OTB.
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September 2015 OTB Methodology and Development

After 6 months, there was a project-wide decision to refine the March 2015 OTB and
implement all known changes into the baseline. A copy of the latest forecast schedule
was created and update with all outstanding known changes. CAMs were provided the
- latest QDPs and worked with project controls to implement updates.

The following were major changes and schedule updates made to the QDP:

¢ Rescheduled all work plan preparation to complete on or before March 31, 2016
¢ Updated schedule durations to reflect current production rates

¢ Accounted for CSM Labor and Equipment support impacts

e Accounted for Discharge Canal Support to CSM impacts

e Accounted for PMO saving impact

e Accounted for Project Controls Staff saving impacts

e Accounted for Coastal Trail/Coffer Dam execution schedule and cost impacts

e Accounted for EPC cost saving and scope reallocation

e Accounted for transition from Direct Hire to Subcontract Engineering cost impacts
e Accounted for transition from Subcontract to Direct Hire saving impacts

The resulting refinement of the previous estimate and schedule has further provided an
increased confidence in PG&E’s ability to achieve goals set in the September 2015
OTB.

’

3.1.2.2 Project Management Strategy

In order to achieve successful decommissioning of HBPP, PG&E elected to utilize an
EVMS for the civil works scope of work. This system provides the project team with a
structured planning process leading to data and information required within the project
cycle to make quantitative decisions regarding cost and schedule. EVMS is composed
of two key concepts: 1) measurable work progress; and 2) a focus on planning to
establish the performance measurement baseline against which performance will be
tracked and evaluated. This has been accomplished at HBPP through establishing a
solid baseline founded on a valid schedule, clear-cut cost and budget estimates, and
objective ways to measure the progress of work.

EVMS played a key role in the development of the previous two OTBs. The system first
provided accurate historical cost and schedule status, delineated into the major pieces
of scope as documented in the project WBS. By having accurate cumulative status and
project scope organized into an i{ntelligent structure, the team was able to systematically
estimate the remaining work. This work was then documented in multiple QDPs. QDPs
consist of all project resources grouped by WBS and include such information as hours,
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labor, materials, and equipment. Once approved, the data in the QDPs were compiled
and uploaded in the schedule and provided an accurate OTB to begin measuring
progress. With the QDPs developed and the accurate historical information available,
the process was easily duplicated for the second OTB, only requiring the project team to.
revise the existing QDPs. These adjustments were a combination of negative and
positive impacts that were documented in the updated QDPs.

3.1.2.3 EPC Reconciliation

Shortly after the March 2015 OTB submittal, PG&E and the CWC met through a series
of focused meetings concerning Contract Line Item Number (CLIN) 3.8 EPC. The
recently submitted OTB showed a substantial increase in the estimated cost,
highlighting a disconnect between PG&E’s and the CWC'’s scope definition of the CLIN
3.8 EPC as outlined in the EPC contract. The first meeting outlined the processes in
which CLIN 3.8 would be reconciled. The scope of the CLIN was delineated by major
segments such as the SWPPP, Site Maintenance Team (SMT), Safety Program,
Warehouse Operations, Small Value Contractors, and similar segments. The team
would pick a segment and reconcile its scope definition. Based on the segments’
definitions of scope, PG&E and the CWC would perform independent estimates. The
following meeting would discuss the basis and value of each independent estimate. A
final value would then be agreed upon by the team and would then be implemented into
the project Estimate at Completion by the CWC. This process was duplicated until all
CLIN 3.8 EPC scoping segments were reconciled. The new estimate takes in account
the evolving site conditions and has complete project team understanding and buy in.

3.1.2.4 Over Target Baseline P;'ocess

As shown in Table 3.1.1, the baseline is composed of all reference plans in which cost,
schedule, and scope are documented. Performance can therefore be measured and
deviations documented. The baseline provides the appropriate level of managerial
control over the project scope execution. HBPP utilizes the Primavera Scheduling tool
to integrate the project estimate into time-phased activities to measure progress.
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TABLE 3.1.1—CIVIL WORKS COST ESTIMATES OVER TIME, BASE SCOPE
Civil Works Cost Estimates Over Time - Base Scope
NDCTP $2011 NDCTP $Nominal Baseline CB&I Forecast CB&I Forecast
Table 4-1 Table 4-1 Sept 2014 March 2015 Sept 2015 OTB

Composite Bids Composite Bids PMO Reallocation Over Target Baseline Over Target Baseline

Other Civil Works 74,579,000 80,835,521 64,605,944 82,145,883 81,981,449

Faciities Demo / Excavation 62,079,000 51,188,123 68,728,062 68,754,666

Office Facility Demob 1,500,000 1,910,377 1,910,377 1,719,339

Final Site Restoration 11,000,000 11,507,444 11,507,444 11,507,444

Caisson Removal 78,000,000 85,547,507 57,711,680 71,186,220 75,370,498

Caisson 41,450,000 29,439,969 44,804,141 47,531,227

Pre-Trench/Slurry Wall Installation 17,800,000 25,140,281 23,623,787 25,493,583

Dew atering 3,131,430 2,758,292 2,345,687
Administration 18,750,000

Intake / Discharge Canal 21,000,000 27,102,568 30,117,257 34,899,715 36,677,295

Units 1 & OWS 2,150,046 2,895,935 2,367,156

173,579,000 193,485,596 154,584,927 191,127,753 196,396,397

EPC Operations 6,955,581 19,141,992 9,426,025

Non-Nuclear Contract Scope (2,150,046) (2,895,935) (2,367,156)

173,579,000

193,485,596 159,390,462 207,373,810 203,455,266

3.1.3 Civil Works Other Direct Services

During the performance of Civil Works activities, there are several general support
services that are provided by PG&E to ensure that the CWC is able to effectively and
efficiently perform their assigned tasks. Those services include leasing and moving of
trailers as needed and general scaffolding support. Table 3.1.2 captures the cost of the
other direct services provided.

Table 3.1.2 OTHER DIRECT SERVICES COSTS

2018
822,818

2015
1,022,717
1,022,717

2016
781,951

2017
150,989

2019
142,079

Total
2,920,554
1,022,717

Other Direct Services
Waste Handling, Letter of Credit, Misc Support

Lease of HBPP Trailer 23,913 23,913
Other Senices Trailer Brkdwn / Trans Prep 57,391 57,391
PG&E Trailer Demob 676,289 676,289
Scaffolding Support 9,565 9,565
RFB Roof Asbestos Abatement 439,997 439,997
Qualified Stormwater Practitioner 251,085 150,989 146,529 142,079 690,682

3.2 REMAINING DECOMMISSIONING COST DRIVERS

The major increased cost drivers for completing decommissioning of HBPP Unit 3 have
been identified and analyzed, and implementation strategies developed. They include
increased costs associated primarily with ISFSI and Final Site Restoration.
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The HBPP Unit 3 nuclear decommissioning project has unique challenges due to its
specific design features: highly congested facilities, significantly contaminated
underground systems and utilities, limited site access, a high water table and frequent
adverse weather conditions. Further, multiple discrete work activities occurring
simultaneously throughout the course of the decommissioning, requiring close
coordination, communication and interface among the parties. Known challenges that
significantly increase the cost to perform work at HBPP Unit 3 include the items
discussed in the subsections immediatély below. The costs associated with the
remaining known challenges are incorporated in to-go forecast costs provided in
Section 3.3, and selected highlights of remaining known challenges, including those
noted in this paragraph, are provided in the following subsections.

3.2.1 Proximity to the Surrounding Community

Unlike most nuclear power plants in the United States, which are typically situated away
from population centers, HBPP is embedded in the King Salmon residential community
and across State Highway 101 from an elementary school. PG&E is sensitive to the
quality of life for King Salmon residents, and minimizes abnormal workday activities to
restrict intrusion from noise and lights to the extent practical. PG&E has always
attempted to accommodate requests from the community to redirect portable lighting
away from local residents and to curtail noisy activities near the property boundary. This
results in extra efforts by planners, engineers, construction personnel, and managers to
.maintain a low profile and sustain good community relations.

The driveway to Charlie Gate, one of two primary plant entries, and employee Charlie
Parking Lot are located on a residential street with several homes and a small
restaurant. This plant entry will be subjected to a significant increase in truck traffic due
to intermittent closures of the other plant entry road and cross-plant access roads. It is
imperative that PG&E maintain good community relations by minimizing neighborhood
impact while conducting material delivery and waste shipments.

3.2.2 Proximity to Humboldt Bay Generating Station

Humboldt Bay Generating Station (HBGS), an active power plant owned and operated
by PG&E, is responsible for and committed to providing reliable power to the
surrounding community and to the city of Eureka. A portion of the HBPP intake canal
headwall structure, which is slated for demolition and removal, is situated within the

- HBGS fence line, adjacent to the power plant’s switchyard. The switchyard equipment is
sensitive to vibration, which poses a significant challenge to the CWC. Industry standard
demolition practice would be installation of a sheet pile cofferdam to isolate the tidally
influenced canal from the headwall structure. However, this methodology could trip the
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switchyard equipment supporting HBGS, resulting in potential power outages and
associated disruptions to the surrounding community.

The hilltop at the north end of the HBPP footprint is the highest local geographical
elevation west of State Highway 101 and has been designated a safe assembly location
_for a tsunami event. Workers at both HBGS and HBPP are trained and drilled to
evacuate to the top of the hill for a major earthquake or tsunami warning. The route for
HBGS workers to the hilltop is through the HBPP site, and an egress path must be
maintained on site to ensure safe passage. Maintaining safe egress requires careful
planning and separation of work zones along the fence line between HBGS and HBPP
and necessitates non-contiguous excavations, which can lead to rework of excavations,
remediation surveys, and backfilling along overlapping, adjacent work face edges.

3.2.3 Coastal Access Trail

PG&E is required by its CDP to maintain public access to the coastal trail that for the full
length of the HBPP site running alongside Humboldt Bay, inside the riprap seawall.
Remediation of the discharge canal entails removal of the four discharge pipes under

the seawall. PG&E'’s installation of a sheet pile cofferdam in the bay to allow dewatering
of the discharge canal interrupted public access to the coastal trail. The trail is
temporarily reopened to the public, but work on each side of the trail requires careful
_plannihg and coordination with the Coastal Commission and the community. Permit
request approvals from local regulatory agencies are not always provided in time to
support planned work schedules. Four discharge pipes under the seawall remain to be
removed. -

On September 15, 2005, the CCC approved CDP No. E-05-001 for the development
and operation of an ISFSI located at HBPP and within the coastal zone. Special
Condition 5 of the CDP requires PG&E to formally establish a public access way
through the use of a deed restriction that preserves public access to the shoreline. The
ISFSI is located about 150 feet from the Humboldt Bay shoreline and near this existing
public trail.

Special Condition 5 of the CDP includes an access plan for the Coastal Access Trail.
This access plan includes several basic improvements to the existing public use trail to
allow for safe pedestrian use. The plan requires PG&E to maintain a minimum 20-foot-
wide access way, as measured landward from the mean high water mark and extending
. from the shoreline, from the western end of the PG&E property near King Salmon to the
-rail line on the northern end of HBPP.

The trail improvements include a generally level, meandering gravel path varying
between 3 and 6 feet in width immediately landward of the reinforced slope protection at
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the water's edge. This extends the entire length of the PG&E shoreline, a total of
approximately 2,700 lineal feet. Signage is maintained at both ends of the access trail
describing the access available, and the conditions related to the adjacent ISFSI that
may affect access. The signage includes a description of the trail and a tsunami area
warning.

" Additional special condition requirements include five-year surveys by a licensed Civil
Engineer of the bluff, shoreline, and toe of the bluff to monitor poténtial horizontal or
vertical movement of the slope that may affect coastal access. If substantial movement
is noted by the report, the Coastal Development Department may require annual
surveying and reporting.

Measures must be taken to maintain the Coastal Access Trail in a safe and usable
condition to ensure safe pedestrian use. Several recent storms have caused significant
damage to the Coastal Access Trail, requiring substantial modifications and
improvements. These storms have affected the entire trail along the HBPP shoreline, .
with the most significant damage from King Salmon to the Discharge Canal. This
section will require major civil work to repair and reestablish a generally level, six foot
wide walking path. The section to the north of the Discharge Canal was also damaged
by recent strong storms.

To continue to meet the requirements in Special Condition 5 of the CDP, PG&E’s Civil
Engineering Representative performed a walkdown in December 2015. The walkdown
resulted in recommended Coastal Access Trail repairs for safe pedestrian access.
These recommendations include:

e Remove the cyclone fence near King Salmon at the South end of HBPP -

¢ Install 12-inch import fill along the existing riprap to fill gaps in large existing
barrier (1,300 lineal feet)

o Ultilize existing materials along the trail to fill smaller gaps

e Import fill 3-inch minus and build the trail level

e Import fill %-inch minus Class 2 aggregate base and reestablish the 6-foot
walking trail with a generally level walking surface

¢ Compact and smooth the trail, utilizing a smooth drum roller

e Replace the fence and install a larger gate for future equipment maintenance on
the trail

When the required repairs are completed, minor work will be required to maintain safe
access. This will include an inspection after-each storm event and some minor grading
as necessary depending on storm severity.

Page 72 of 327
4-AtchA-72



Decommissioning Project Report Feb 2016
Humboldt Bay Power Plant Unit 3 Rev. 0

3.2.4 Site Coordination and Congestion

The site footprint is extremely small and constrained and coordination among all parties
performing work on site is critical. Very little space is available on site for laydown

areas, soil stockpiling, demolition debris, and equipment operation, including demolition
machines and truck traffic. Significant delays or inefficiencies may be unavoidable due
to interference and coordination with other site activities. The constricted space can limit
the pace of demolition and excavation. '

The CWC developed and sequenced the OTB in a manner that minimizes or eliminates
significant delays or major inefficiencies due to coordination with other site activities or
constricted space. Traffic flow models for on-site equipment movement, truck traffic, and
waste transport off site have been completed and incorporated. Models are updated to
match current forecasted schedules as circumstances change.

3.2.5 Soil Management

All soil excavated as part of the HBPP decommissioning must be managed in
compliance with various environmental requirements. Due to historical chemical use
and past releases of environmental contaminants, such as petroleum hydrocarbons,
PCBs, metals, and polycyclic aromatic hydrocarbons, the DTSC established specifi¢c soil
management requirements for the HBPP decommissioning in the IMRAW approved in
2009. : :

The IMRAW requires all excavated soil to be sampled and analyzed for chemicals of
potential concern and results of the analyses to be compared to soil reuse screening
levels that have been established for determining whether excavated soil can be reused
as backfill at HBPP. This determination requires additional planning, either to conduct
pre-excavation characterization of soil samples collected through soil borings, or to
collect soil samples from the excavation or stockpiles. Specific requiremerits have also
been established for sampling frequency based on the volume of soil generated by
individual excavations.

Soil samples must be screened for radiological contamination before any samples are
shipped off site, and if site-related radioactivity is detected, arrangements must be made
to ship the samples to specially licensed laboratories that handle licensed radioactive
materials. Laboratory analysis generally takes up to 14 days (unless a premium is paid
for faster turnaround by the laboratory).

To prevent potential cross-contamination, soil must be managed in separéte stockpiles
until sample results are obtained. The limited availability of on-site space for soil
stockpiling is a challenge when multiple excavations are underway, and often requires

Page 73 of 327

4-AtchA-73



-

Decommissioning Project Report . Feb 2016
Humboldt Bay Power Plant Unit 3 Rev. 0

multiple handling as soil stockpiles must be moved and combined, where possible, after
sample results are reviewed in order to create additional space for the next loads of
excavated soil. '

Soil stockpiles must always be managed in accordance with SWPPP requirements, with
use of best management practices (BMP) to minimize dust and prevent excessive
sediment runoff. Stockpile BMPs include covering all stockpiles with plastic at the end of
the workday, and use of weights and tie-downs to keep stockpile covers in place during '
high winds or storm events.

Soil stockpiles or containers must be tracked with respect to the area where they were
excavated, their chemical and radiological testing results, PG&E’s review of sampling
results, the determination of whether the soil may be reused or must be disposed, and
its ultimate disposition, including shipment to a licensed disposal facility or the location
where the soil was used as backfill on site. Detailed records of all soil management
activities must be compiled and maintained to document PG&E’s compliance with
IMRAW requirements, and quarterly reports must be prepared and submitted to DTSC
summarizing soil management activities.

If the results of sampling determlné that soil from an excavation must be disposed off
site, additional requirements may apply. Saturated soil from excavations below the
water table may need to be dried or conditioned with additives in order to prepare it for
shipment. Waste shipments must be appropriately profiled for the planned disposal
facility to obtain final approval for shipment. In certain instances, sampling results have
indicated excavated soil is classified as hazardous waste. This status invokes additional
environmental compliance requirements related to labeling, storage requirements, and
inspections that must be conducted until the waste is shipped, which must occur within
90 days of generation. '

When excavations are conducted in areas of known environmental contamination,
DTSC requires PG&E to perform soil confirmation sampling of the floor and sidewalls of
the excavation to verify that the area has been adequately remediated .or to document
environmental conditions that may need to be addressed later. Based on the results,
additional soil excavation may be required. This requires close coordination between
excavation crews and the HBPP environmental team to minimize delays in completing
excavations while waiting for soil sampling results.

In some instances, previously unidentified areas of environmental contamination are
encountered during excavations. When this occurs, additional sampling of both the
excavated soil and excavation floor and sidewalls may be required, and potentially
contaminated soil must be segregated and managed separately from other excavated

7
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soil until sample results can be obtained and reviewed. This often requires additional
activities and coordination that were not expected during the planning of the excavation.

PG&E is required to construct wetlands in several areas of the site to meet various
permit requirements. DTSC will require soil used as backfill for wetlands restoration to
meet chemical screening requirements that are more stringent than the IMRAW
screening levels in order to protect ecological resources. Demonstrating that soil meets
these screening levels will require additional documentation and potentially additional
chemical testing during the final restoration activities.

In addition to meeting DTSC environmental compliance requirements, soil management
records must be developed to demonstirate compliance with NRC license termination
plan (LTP) requirements. HBPP must compile and maintain records of radiological
screening of soil and tracking soil from its excavation to its disposition, including
documentation of how all soil that is reused meets LTP requirements for the area where
it is placed.

3.2.6 Traffic Control

‘Remediation of the Intake Canal is planned in the peak demolition period in 2016.
Excavation activities and equipment will likely require extended closure of HBPP’s main
access road at Bravo Gate. Long-reach excavators, pile-driving equipment, heavy-haul
dump trucks, and large articulated loaders employed to remove riprap, sediment, and
the concrete intake structure will require a substantial footprint to maneuver and work.
This effort will disrupt all other concurrent waste export and material import truck traffic
for the project, forcing site ingress and egress through Charlie Gate. For further
information discussing the proximity to the local community, see Section 3.2.1.

3.2.7 Asbestos, Lead, and PCBs

Industry-standard building materials available during the era of HBPP construction were
vastly different from those used in present-day construction. The long-term health
hazards' of working with those materials were unknown or not well understood at the
time of construction. Asbestos, mercury, chromate, lead, silica, and PCBs are a few of
the chemicals in building materials commonly used in the late 1950s and early 1960s.
Asbestos, lead, and PCB-containing compounds were popular paint additives and most
of HBPP’s painted surfaces contain some or all of these constituents. Federal and state
regulations for abatement of hazardous or toxic materials are prescriptive as well as
labor and time intensive. Each constituent waste stream is handled and managed
differently. This requires additional staffing to develop, train, manage, monitor, and
report on programs to ensure compliance with the regulations.
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For example, abatement of asbestos-containing paint or insulation materials requires a
comprehensive training program and demonstrated compétency by trained workers.
Large-scale abatement tasks require that the abatement work be performed in airtight,
negative-ventilation enclosures with High Efficiency Particulate Air (HEPA) filter units,
attached clean and dirty change rooms for doffing and donning street and protective
clothing, and functional shower facilities for workers. Construction of these enclosures is
a unique craft and usually is performed by specialty contractors. This site-specific
training and integration with the existing site work activities adds time and cost for many
of the building demolitions. ‘

Where documented in current site drawings, the CWC has factored remediation of
environmental contaminants in OTB. In anticipation of the need for remediation
activities, specialty subcontractors are in place and currently working as scheduled.

3.2.8 Inadvertent Release of Radioactive Material Off Site

PG&E’s RP Department is systematically preparing the site for license termination. As
radiological source term materials are removed from the site, the necessity for stringent
control of the remaining materials diminishes. Procedures for entry and exit of the
radiologically controlled area (RCA) were relaxed in late 2015. Personnel dosimetry is
no longer required, the Access Control Facility was demolished, and the boundary fence
will be removed. The former Unit 3 area is designated a radioactive materials area
(RMA). This is a planned and normal progression toward license termination, but the
changes will bring a new set of challenges to the work force.

The transition from an RCA to a RMA could result in less positive control over the
movement of radioactive material. The remaining radioactive material is of low
concentration and activity and, therefore, difficult to measure with field instruments. To
allow the civil works portion of decommissioning to be performed efficiently and
economically, the easy and rapid movement of heavy equipment must be allowed, but
PG&E must ensure that a piece of equipment that has been used in the movement of
contaminated soils or in the removal of Unit 3 concrete structures does not leave the
site without the proper radiological survey.

The controls to prevent a release of equipment with contaminated soil or concrete
employ a multi-layered approach. The work force is trained to understand that mud, soil,
and concrete or concrete dust must be removed from equipment before it is surveyed
by RP. RP has transitioned to area or zone coverage by the technicians, allowing them
to periodically survey the equipment during use and finally upon removal from the site.
Security personnel have been frained to ensure that construction equipment does not
leave the site without a release form from the RP Department.
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3.2.9 Below-grade Obstructions

Underground utilities and other underground commaodities have been frequently
encountered during installation of a support of excavation (SOE) system or during open-
cut excavation.

During Undergrodnd utility removal excavation in the north yard, construction-era sheet
piling and timber piles were unearthed in the path of the CSM wall. This construction
material did not appear on original plant design drawings and, therefore, removal was
not identified as part of the scope in the forecast schedule. Removal of these
obstructions added approximately six days to the completion schedule.

* Previously unidentified areas of radiological or non-radiological contamination

.associated with unidentified underground commodities also have been encountered
during excavations. Removal in these areas may require additional measures, including

- unexpected soil sampling and segregation of soil stockpiles, to ménage potentially '
contaminated soil appropriately.

Excavation activities in the OTB are forecasted based on production history,
incorporating lessons learned. If an undocumented commodity is encountered during
field work execution, the CWC has a process to update the forecast schedule and trend
any cost impacts for incorporation into the Estimate at Completion (EAC).

3.2.10 Deep Excavations

Excavations deeper than El. +8 (about 4 feet below grade) require water control.
Numerous excavations will be déeper than 4 feet, and the CWC will need to collect and
pump the water into holding tanks. Due to the depth. of these excavations, shoring may
be required for water intrusion'and trench stabilization. Excavation spoils need to be
sampled for hazardous constituents before reuse or off-site disposal. Spoils must be
stockpiled until sample results are received, generally a 14-day turnaround. Soil piles
must be maintained and managed to prevent water runoff and potential cross-
contamination. Due to the small footprint of the Site, there is limited space for
stockpiling soils and soil stockpiles may accumulate faster than PG&E can package and
ship the soil off site. '

The CWC has a process to account for the OTB activities and resources associated
with deep excavation soil stockpiling. BMPs have been budgeted in the OTB and

environmental -aspects will be managed through the SWPPP. -
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3.2.11 Weather

Eureka receives about 75 percent of its average annual rainfall during the rainy season,
generally October through April, with greatest monthly totals in December and January.
Eureka’s average annual rainfall over the past 30 years is 49.15 inches. The area
available for staging empty and filled intermodals and PG&E’s ability to ship intermodals
during the rainy season affect the rate at which the structures can be demolished.

The SWPPP permit is a complex document that specifies actions, restrictions, limits,
and other controls to ensure site pollutants are not carried by water runoff into the
surrounding wetlands, waterways, environmentally sensitive areas, and the bay. The
SWPPP provides for an independent Qualified SWPPP Practitioner (QSP) with the
necessary authority to impose specific actions and to monitor site activities for
compliance with the SWPPP permit. The QSP has summarized the following list of
actions to be implemented in advance of a predicted rain event. PG&E has
environmental oversight personnel assigned to coordinate with the QSP for a proactive
approach to compliance. At a minimum, every work zone job supervisor is responsible
" to ensure his or her work zone is prepared for a rain event by performing these actions:

o Close or cover containers and bins during the rain event and at the end of the
day o | ' .

¢ Use the lockdown bar on all trash and recycle bins at the end of day to prevent
the wind from re-opening

e Sweep and collect any loose soil or debris in the work area or near drain inlets

e (Cleanand dlspose of any trash or debris in the work area

e ‘Store construction materials properly (i.e.; on pallets and covered)

e Ensure all stockpiled material is contained and securely protected (from both
wind and rain) '

o Ensure all trenches and excavations are protected from runon and runoff

o Secure inside or appropriately cover any tools, equipment, or other items not
designed to be in the rain

o Sweep all direct work areas and haul routes used for transporting loose materials
at the end of the day

¢ Replace any drain inlet protection or other BMPs (e.g., fiber rolls, gravel bags)
that have been moved, during rain events and at end of day

e Clean any.incidental spills or drips in work areas immediately

e Ensure all perimeter controls (e.g., silt fencing, fiber rolls) around disturbed work
areas are in place and functional during rain events and at end of day

e Check drip pans on equment in work area and remove any accumulated
materials
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Depending on the season and the daily work activities, SWPPP compliance can be a
labor- and time-intensive requirement that is disruptive to ongoing decommissioning
work. PG&E must take additional measures for a four-day weekend to secure plastic
sheeting and container covers for contingency of high winds. The site has a dedicated
team that continually checks and maintains several of these elements, repairing and
replacing materials as necessary; to assist the job supervisors with the magnitude of the
tasks. As required, this team works weekends as well to ensure continued compliance
during forecasted weather events. This justifiable added cost can prevent a
noncompliance event that could stop work for an extended duration and erode the
confidence PG&E has developed with regulatory agencies.

3.2.12 Regulatory Permlt Integration

HBPP decommissioning is a hlgh -profile, hlgh -risk project that has high visibility with
several local, regional, state, and federal regulatory agencies. PG&E is
decommissioning an old, contaminated nuclear power plant located on the bay in
northern California within sight of the ocean, surrounded by environmentally sensitive
wetlands with protected native wildlife species, amongst ranches, farms, fishing
communities, redwood forests, and a moderately large population center. In addition to
the NRC, there are several environmentally driven public agencies whose approval is
required to conduct decommissioning and remediation work at HBPP. The agencies
include: the US Army Corps of Engineers, National Marine Fisheries Service, US Fish
and Wildlife Service, California Coastal Commission, California DTSC, California
Department of Fish and Wildlife, North Coast Regional Water Quality Control Board
(NCRWQCB), North Coast Unified Air Quality Management District, and Humboldt
County Building Department. Approval to work is by formal permit, participation
agreement, and local, state, and federal law. Each major definable feature of work may
have activity-specific supplements and addendums for conduct of work.

For a given work activity, the stipulations in one permit may conflict with the stipulations
in another. Further, the permits are periodically revised by the issuing agencies,
typically increasing the control measures or monitoring requirements. For example, the
SWPPP has been revised to raise the risk level from 2 to 3 for HBPP, invoking more
frequent compliance monitoring by the QSP. HBPP environmental coordinators have
different areas of expertise and often must confer and concur to determine an
acceptable approach to compliance with all appropriate requirements. Notifications to
agencies may be required for some activities. These coordination efforts can cause
delays in the field but are necessary to avoid notices of violation and financial penalties.

The evolving requirements to control and monitor the discharge of suspended solids
and dissolved metals into local water sources that feed into the vast ecological water
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systems and environment of the county, state, and country, is a national initiative.
Adherence to and compliance with local and state permit requirements have affected -
HBPP work activities to an extent that would have been difficult to predict or anticipate
by work planners, engineers, and construction specialists. Work plans and schedules
are developed and influenced by these requirements.

3.2.13 Storm Water

The existing storm water conveyance system, consisting c;f a network of catch basins
and drainage piping to collect runoff from the hard surfaces for discharge into the intake
canal, is antiquated, and several portions are undersized. As decommissioning has
progressed, portions of the system have been modified or enlarged. However, the
overall system capacity is limited by a few undersized components directly upstream of
the discharge locations. These undersizéd components hinder the efficacy of any

" upstream modifications.

The CWC ultimately recognized that complying with the specifications to prevent
flooding at the site necessitated implementation of additional measures during
demolition and excavations to manage the excess water. Straw wattles, plastic
sheeting, sand bags, interim grading, temporary retention sumps and pumps, and
leased water storage tanks were used to divert and retain storm water for monitoring,
settlement, and eventual discharge to the bay. These measures represent an ongoing
source of expense and delay. They must be constantly relocated, repaired, and
maintained to accommodate ongoing demolition work, as construction equipment
continually moves around the site. These necessary water management activities
frequently slow the pace of demolition and commodity removal. All the measures add
cost and schedule impacts that were not initially identified by the CWC.

The majority of the intensely developed industrial site is at a mean elevation of about 11
to 12 feet above mean sea level. Throughout this document, depth will be clearly
presented in one of two nomenclatures:

o Feet relative to mean sea level (e.g., El.+12 references the elevation of the
majority of Unit 3) '

¢ . Feet above or below ground surface (e.g., 10 feet below ground surface, which
corresponds to El.+2 throughout the majority of Unit 3)

~

All storm water runoff needs to be treated prior to leaving the site to ensure no
pollutants are discharged; methods implemented in FSR achieve this through the use of
several large bio-detention basins. These basins must provide adequate catchment
volume to capture 150 percent of the 85th percentile, 24-hour storm event, and this
volume must be detained above the groundwater table, which varies seasonally
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between about 4 to 6 feet below ground surface (El.+8 to El.+6). This constraint
necessitates shallow large basins with inlet elevations no lower than El.+10 to ensure
adequate volumes are achieved. This limits the available vertical elevation change to
about 1 to 2 feet from the existing surface grades to the required inlet elevations at the
treatment basins.

The minimal elevation change prohibits the use of subterranean pipes to convey storm
water runoff. Often the upper reaches of drainage areas can be 1,000 feet from the inlet
location of the treatment basin. This combination of long distances and minimal
elevation change results in a network of shallow-sloped (0.25 percent) surface swales.
Very shallow swales such as these are difficult to build and represent the very minimum
slopes achievable by contractors. The overall carrying capacity is also very low for low-
sloped features such as these, requiring very large swales to carry even the minimal 10-
year design storm.

These large, precise drainage features are expensive in terms of labor and materials
when compared to a more conventional conveyance system using catch basins, pipes
and steeper slopes. Even after execution of the FSR upgrades, temporary and isolated
flooding-is predicted for more intense 25-, 50-, and 100-year design storms. Often, a
solution to this design problem is simply to raise the mean elevation of the site to
provide more vertical change from the upper reaches of a watershed down to the inlet of
a basin. This option is infeasible, however, due to the requirement to retain several
buildings with finished floor elevations at El.+11. In addition, site grades after FSR need
to match adjacent grades of HBGS at about El.+12.

The compounding effects of these unique site dynamics could not have-been predicted
or accounted for prior to the detailed planning that accompanied the latest submission
to the relevant stakeholders.

3.2.14 Groundwater

The groundwater table on the HBPP property is about 8 feet below the-existing nominal
grade elevation, which is aapproximately El. +12. The relationship between tidal bay
water and groundwater is not well understood, but every deep excavation for
underground structure and commodity removal has groundwater presence, and the
groundwater has a specific, permit-controlled, sampling and treatment process, with
limited, metered discharge to Humboldt Bay. ‘

Collection and management of groundwater was anticipated with estimated volumes,
but inflow sources (underground springs, fissures, and seams) and concurrent work
activities overwhelmed the planning estimates and exceeded the GWTS design and
operating flow and discharge capacities. Additionally, the site has a network of cooling
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water intake and discharge pipes, and storm dfainage and utility piping. The pipes are
bedded in a sand and gravel layer that acts as a conduit for groundwater. When
designated site areas are excavated for utility removal, groundwater flows into the
excavations along the pipe bedding material.

There is no conclusive method to determine where the groundwater sources originate
for positive isolation. The only viable method for control is to manage the water as it
flows into the excavations. Numerous frac tanks (mobile, 20,000-gallon-capacity storage
tanks) were leased and located on the HBPP site to collect, buffer, and sample
groundwater from several concurrently working excavation zones around the RFB, prior
to transfer to the GWTS.

Groundwater management and control has become a continually challenging project,
frequently requiring work crews to pump their excavations and transfer water from
storage tanks to the GWTS, stalling the ongoing excavation and commodity removal
work. Upgrades to the GWTS have been completed to increase the throughput capacity
and provide redundancy to ensure continuous operation. Training of additional
personnel to operate the system was completed in October to allow 24-hour-per-day, 7-
day-per-week operation as needed, based on rain events.

3.2.15 Process Water

Process water is loosely defined as any legacy operations residual process-piping
water, including water propelled through pumps for dust control, fixed and mobile
equipment rinse water, cutting tool coolant and lubricant water, building floor and roof
drain water, and radiation shield/contamination control water (e.g., SFP water).

Process water, if radiologically clean and meeting other acceptance criteria, may be
disposed in the county sewer system. The water must be collected in tanks and
sampled and analyzed for chemical constituents and meet volumetric inflow restrictions
set by the county. The discharge permit to the Humboldt Community Service District
was renewed in 2015 for a period of five years. Water management processes and
sampling and analysis requirements remain in place and are ongoing.

“Large, tracked construction equipment operating in excavations within the RCA must be
thoroughly cleaned before release from the RCA. This usually involves chipping dried
mud from the tracks and drive components before RP is able to survey the equipment
with instruments to confirm that no contamination exists. Pressure washers are
occasionally used to assist the cleaning process, and water generated by this action
must be captured and transferred to collection tanks for sampling. This requires
constructing temporary collection basins, driving the heavy equipment into them and

- carefully controlling the runoff to prevent potential cross-contamination of the
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unprotected surrounding ground surface. Pumps and hoses have to be routed to
transfer the water to designated storage tanks. The time and labor to perform these
tasks is often greater than the time and labor required to excavate the ground.

3.2.16 Radioactive Water Management

With the return of a rainy winter séason, water management remains a challenge to
successful completion of demolition work and increases the difficulty of completing work
during November through March. PG&E retains contracts with waste processors and
disposal sites to process and dispose of radioactive and hazardous water if needed.
PG&E can ship contaminated water to processors in Washington or Tennessee or to
disposal in Idaho, Utah, or Texas. Heels (accumulated residue) in two tanks will require
processing. However, PG&E’s current cost estimate assumes that off-site bulk shipment
of contaminated water will not be needed in the future. Accumulated water in demolition-
areas from groundwater and rain runoff is sampled, verified to meet acceptance criteria
and processed through the GWTS. Radioactivity in the water is generally at or near
background levels for Cesium-Cs-1 (Cs-137). Process water requiring off-site treatment
and disposal is not expected after 2016.

Water accumulates in excavated areas, in sumps and drain inlets, and in the RFB
Caisson during demolition activities. Since the RFB was declared OAD-ready and the
east side of the building has been removed or exposed, water has migrated into the
caisson through the partially demolished Off Gas Tunnels, cracks through the RFB wall,
and the exposed east side of the building. The pH and radioactivity levels of the
accumulated water meet GWTS system criteria for processing. In addition, water from
the east yard excavation is collected in portable tanks and processed through the
GWTS. :

" Water from washing equipment or from demolition activities can be managed in totes.
Water in totes is sampled, surveyed, and analyzed to determine how the water should
be managed. Process water verified to be clean can be stored in portable tanks and
periodically discharged through the lift station to the municipal sewer system.
Radiologically or chemically contaminated process water is collected in portable tanks
and sent off site for processing. As noted above, process water requiring off-site
treatment and disposal is not expected after 2016. In some cases, groundwater and rain
runoff may be collected in totes and transferred to portable tanks for processing through
the GWTS. The use of totes has decreased and will be phased out over time as
demolition activities are completed. Generally, due to the larger volumes, groundwater
and rain runoff is pumped from the excavated areas to the portable tanks. The GWTS

+ processes water via filter for particulates, carbon bed for volatile organic compounds,
ion exchange media for metals removal, and pH adjustment with sodium hydroxide and
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sulfuric acid. The caisson removal is planned to be completed in 2017 and the
Circulating Water system along Decom Ave will be removed so that water management
via totes, portable tanks, and the GWTS is not expected after April 2018.

3.2.17 pH Control of Concrete Cutting Lubrication Water

-Water is used to lubricate and cool concrete-cutting tooling. This usage of domestic or
potable water reclassifies it as process water. Contact with the cement in concrete
causes a chemical reaction called hydration that can raise the pH of the cooling water. If
the pH exceeds 12.5 when the lubricating process is complete, the water meets EPA
classification as “hazardous waste” and requires special handling, control, and dispbsal.
Hazardous waste cannot be treated without a facility treatment permit, which is not a
viable option for the decommissioning project. If hazardous water is contaminated with
radionuclides, it may be classified as mixed waste, Wthh is prohibitively expensive to
dispose.

To avoid generation of a hazardous or mixed waste from lubricating or cooling water,
PG&E recycles process water to the extent practical. In addition, PG&E Temporary
Procedure TP 2010-01 provides guidance on how to monitor water pH and blend citric
acid into process water while lubricating operations are ongoing to maintain a pH less
than 12.5. Although this process adds another layer of labor, water collection and
management materials, and complexity to set-up for the job, the cost is justified by the
cost savings and potential risk mitigation for regulatory noncompliance associated with
management of hazardous or mixed wastes.

3.2.18 Dust Control SN

A significant challenge to the project is the requirement for dust control, especially for
concrete scabbling or shaving of radiologically contaminated surfaces. For example,
.demolition of the LRWB required extensive decontamination of the interior concrete wall
and floor surfaces. There was a zero-emission requirement for fugitive contaminated
dust. The LRWB connection to.the main plant exhaust system was removed, and local
HEPA filtration units were used to capture dust. Water sprays were used to knock down
the concrete, silica-laden dust, but effectively applying and adjusting this control
process was labor intensive. This example is discussed in more detail in Section
2.2.2.6. This was a significant impediment to a sustained pace of demolltlon work and

could not have been accurately predicted.
\

3.2.19 License Termination Survey

In order to release the Nuclear Regulatory HBPP license, the entire area of the PG&E
property must be systematically surveyed and records generated for submittal to the

-
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NRC. The degree of effort in the surveys varies from low in outlying areas to very high
in the affected areas of Unit 3 and adjacent areas. All below-grade excavations must
likewise have the below-grade surface surveyed prior to being backfilled. Any soils from
excavations also must be surveyed to the same standard as the area from which they
came prior to being allowed for on-site reuse. All the records of the surveys and
analytical results from thousands of samples must be compiled into data packages, with
reports for NRC -approval.

Extensive surface and subgrade preparation was required to clear underground
commodities and neaf-surface contamination for installation of the CSM panels.
Subgrade excavations have been wide and deep, and the preference is to perform the
final status survey (FSS) before backfilling, to avoid having to re-excavate, conduct the
FSS, and backfill the same areas later. The FSS process has not been seamless
because of challenges such as building demolition activities, debris and excavation
spoils logistics, emergent issues (like groundwater management), concurrent work at
nonﬂ—contiguous work zones, and the disjointed sequence of work (dictated by the type
and location of work) for pre-trenching, CSM installation, and building demolition. It is
difficult to declare any one area FSS-clean when an adjacent area is still being worked.
The intent is to avoid re-excavation after all the buildings are demolished and the '
caisson removed to resurvey the site.

Additionally, the NRC and the DOE Oak Ridge Associated Universities (ORAU) have to
visually confirm that FSS activities and results meet all requirements established for
termination of the site’s license. Ample notice has to be provided to these agencies to
coordinate travel to HBPP for inspections and oversight. For example, the Discharge
Canal work was on hold awaiting the NRC and ORAU oversight of the north end of the
canal. The FSS process and coordination with regulatory agencies has become a
monumental effort and compliance with all requirements frequently disrupts the pace of
work and often causes rework of specific areas and work zones.

Once all surveys and site restoration are essentially complete, PG&E must generate a
summary report on the overall FSS results, comparing the data not only to the
guidelines established in the HBPP LTP, but also to the generic guidelines in the EPA
memorandum of understanding with the NRC. Along with this report will be a request for
termination of the license issued by the NRC pursuant to Title 10 of the Code of Federal
Regulations 10 CFR Part 50 license for the HBPP Unit 3, using the data in the report to
substantiate that the site is within the license termination criteria established by the
NRC.
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3.2.20 License Amendment Requests

Throughout the decommissioning process, various changes as a result of
decommissioning activities require many changes to the licensing basis documents.
Many of the changes are under the control of PG&E and are modified internally to
maintain configuration control. However, some changes require prior NRC approval in
order to be implemented. Such changes most often occur with changes to the
emergency plans, quality assurance plan, or the license or technical specifications
themselves. More complicated amendment requests can result in significant time and
consultation, including face-to-face meetings with the NRC to respond to requests for
additional information. Adequate time must be built into schedules where the lack of the
amendment request approval may affect schedules of planned work. For example,
PG&E needed approval of a change request to eliminate HBPP Unit 3 radiological
events from the emergency plan to facilitate RFB demolition to support CSM wall
installation and caisson removal.

Significant effort has been expended in working toward an approval of the LTP. Without
the approval of the LTP, FSS work is conducted at risk.

FIGURE 3.2.1—ESTIMATED VOLUME OF EXCAVATED SOIL FOR DECOMMISSIONING

HBPP Soil Excavation Quantity

ootball Field =
300’ long [91.4m]
(100 yds)

Football Field =
160" wide [48.7m]
(53.3 yds)

Drawing not to scale
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3.3 COST CATEGORIES

PG&E estimates and then tracks costs against various categories. Cost categories
included:

General Staffing (that excludes caisson and common site support) includes the
overhead staffing costs for the project, License Termination Survey and the contingency
associated with each

Programs includes the costs associated with implementing and maintaining the
Corrective Actions, Enterprise Risk, Work Control, and Procedure Manual Programs.
Costs for this category are covered in General Staffing

Remainder of Plant Systems/PG&E Civil Works Support includes the direct labor costs
(both craft and RP), Liquid Radwaste System, tools and equipment to support all, and
the associated contingency

Site Infrastructure includes maintenance, support, and modifications to those systems,
structures, and components (such as trailers and communications equipment) necessary
for the daily functioning at the site

Specific Project Costs (that excludes caisson, canals, and common site support)
includes the total costs associated with the RPV removal, Turbine Building demolition,
and a general Civil Works contract (primarily for site restoration)

Waste Disposal (that excludes caisson, canals, and common site support) includes the
labor for packaging, handling, and shipping waste; the cost of disposal at third-party
disposal site; construction, maintenance, and work in the Waste Handling Building
(performed by a contractor), and a factor for contingency associated with each

Small Value Contracts include the cost for retaining small-dollar vendors, specialty
contracts and the associated contingency for each

Spent Fuel Management includes the cost of ISFSI staffing, operations and
maintenance, ISFSI Engineering and Specialty Contracts, ISFSI infrastructure expenses,
NRC fees, DOE transfer costs that will be incurred when the spent nuclear fuel and
GTCC wastes are taken by the DOE, ISFSI removal after DOE transfer, and the
contingency associated with each

Contingency is a summation of the contingency lines in each of the other cost categories
Caisson includes the costs of field work (CWC), packaging and material handling,
project staffing, waste disposal, license termination survey (for the excavation, does not
include the site at large), tools and supplies and a factor for contingency

Canal Remediation includes the cost of removal (as a part of the Civil Works contract),
waste disposal, and a factor for contingency

Common Site Support for caisson and canal removal includes relocation of trailers,
construction, operation and maintenance of the GWTS

EPC Services (see Section 3.4)
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For this 2017 NDCTP, PG&E estimates cost to complete as shown in Table 3.3.1.

TABLE 3.3.1—2017 NDCTP COST CATEGORIES AND FISCAL ALLOCATION

Percentage Amount

Cost Category (%) 9 ($M)
General Staffing (Excludes Caisson) 14.8 118.2
Remainder of Plant Systems 6.2 49.3
Site Infrastructure 0.6 4.9
Specific Project Costs (Excludes Disposal/Caisson/

Canal) 17.6 141.0
Waste Disposal (Excludes Caisson/Canals) 10.9 86.8
Small Value Contracts 4.7 37.7
Spent Fuel Management 18.9 151.4
Caisson (including Disposal and Contingency) 377 141.9
Canal Remediation (including Disposal and

Contingency) 6.6 52.6
Common Site Support—Caisson and Canals 0.7 5.7
EPC Services (including Quality Training 1.3 10.5

3.3.1 Costs Excluding Caisson and Canals

The cost categories are aligned in two distinct groups—Base work and work associated
with caisson, canals, and common site support. The base work costs are articulated in
the balance of this section and include:

e General Staffing (Section 3.3.1.1)

e Programs (Section 3.3.1.2)

¢ Remainder of Plant Systems/PG&E Civil Works Support (Section 3.3.1.3)
e Site Infrastructure (Section 3.3.1.4)

e Specific Project Costs (Section 3.3.1.5)

e \Waste Disposal (Section 3.3.1.6)

¢ Small Value Contract (Section 3.3.1.7)

e Spent Fuel Management (Section 3.3.1.8)

e Contingency (Section 3.3.1.9)

e EPC Services (Section 3.3.2.1.15)

As discussed, during the 2012 filing, a $47.2M reduction was applied to the base work.
PG&E has been tracking the costs associated with the base work against values of both
the original filing in 2009 and the reduced values from 2012.
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The $47.2M reduction was not applied to caisson removal, canal remediation, and
common site support.

3.3.1.1 General Staffing

The cost of staffing (labor) is a significant portion of the remaining overall costs of the
HBPP Unit 3 decommissioning project. Both the cost of direct labor to perform the work
and the cost of overhead labor to support the direct labor force contribute to the total
labor costs. Through proactive planning, PG&E has done an excellent job of managing
the total work force and is projecting that the total head count will remain less than
originally projected throughout most of the balance of the decommissioning. Staffing
comparisons are depicted in Figure 2.2.1.

The budget analysis for General Staffing is provided in Table 3.3.2.

To ensure that the decommissioning is completed safely and in a cost-effective and
efficient manner, selecting the right people for the tasks at hand and ensuring that they
are aligned with management expectation is crucial for success. PG&E’s entire team
recognizes the importance of effective communications, both horizontally and vertically,
in an organization to ensure that expectations are well understood. This is especially
true in a highly variable environment, such as during a plant decommissioning.

PG&E has established corporate Vision, Goals, and Strategies to be the leading utility in
the United States, and HBPP has developed compatible site-level objectives to support
them. Further, the HBPP Decommissioning Organization has developed Execution
Goals and Planning Principles that are aligned with the HBPP Vision, Goals, and
Strategies

PG&E'’s Goals are Public and Employee Safety, Delighted Customers, Engaged
Employees, Rewarded Shareholders, and Environmental Leadership. The Strategies to
achieve these Goals include employees maintaining a Customer Focus and striving for
Operational Excellence.

The HBPP Site Vision is to “complete the decommissioning of HBPP in a manner that
establishes a new benchmark for the nuclear industry”. This Vision is aligned with the
corporate vision of maintaining a leading position in the decommissioning realm for
HBPP, supporting the corporate position of being a leading utility.

PG&E views the HBPP Decommissioning Project as a long-term opportunity to develop
a cohesive team that will accomplish many things. As one of the county’s prominent
employers, maintaining the company’s standing in the local community is critical. In
developing a close Partnering relationship that accomplishes HBPP’s Decommissioning
goals, PG&E and the Contractor teams represent both parties’ business interests,
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relationships, and most importantly, reputations. As the HBPP decommissioning
progresses, PG&E, the CWC, and all other Contractors and Subcontractors will develop
and share mutual values that address the corporate Vision, Goals, and Strategies.

To align with the PG&E corporate Vision, Goals, and Strategies, HBPP developed and
implemented the following goals and objectives:

o Safety—We will make Safety the core of our culture at Humboldt Bay.

e Decommissioning Excellence—We will be the benchmark for decommissioning projects.
We will complete the Humboldt Bay Decommissioning safely and efficiently, while
minimizing effects on the public and the environment, and controlling worker hazard

exposure.
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TABLE 3.3.2—GENERAL STAFFING (EXCLUDES CAISSON) BUDGET ANALYSIS

2012 NDCTP 2017 NDCTP
0 DCTP B 0 DCTP MR 0 A Delta Delta
5 . 0 D P oug 0 0 6 2020 0 o 2020 from Base from Reduced
0 014 0 $20 (nominal / $2014) | (nominal / $2014)
General Staffing (Excludes Caisson) 107,761,959 113,552,612 102,442,205 73,759,966 44,453,015 118,212,981 (4,660,369) (15,770,776)|
Overall Project 87,001,807 93,019,124 83,917,789 66,432,824 32,021,433 98,454,257 (5,435,133) (14,536,469)
License Termination Survey (Excl 13,165,630 12,606,885 11,373,381 7,327,142 7,769,468 15,096,610 (2,489,724) (3,723,229)
EPC Services (962,235) (1,175,125) (1,060,146) - (1,175,125) (1,060,146)
ISFSI Engineering / Specialty Con| (2,168,117) (2,721,767) (2,455,459) (2,721,767) (2,455,459)
Contingency 10,724,875 11,823,495 10,666,641 4,662,114 4,662,114 7,161,381 6,004,526
Caisson 31,584,971 33,878,491 33,878,491 - 21,832,534 21,832,534 12,045,957 12,045,957
Project Staffing 22,126,103 24,644,002 24,644,002 15,303,886 15,303,886 9,340,116 9,340,116
License Termination Survey 6,167,964 5,807,439 5,807,439 3,354,407 3,354,407 2,453,033 2,453,033
EPC Services (1,102,622) (1,177,936) (1,177,936) (1,177,936) (1,177,936)
ISFSI Engineering / Specialty Conf (931,772) (993,727) (993,727) (993,727) (993,727)
Caisson Contingency 5,325,299 5,698,712 5,508,712 3,174,242 3,174,242 2,424,471 2,424 471
OTA 9,346,930 47 .4 D b 0,69 9,966 66,28 49 40,04 8 88 4,820
Prorated Reduction ? 11,110,408 or 7.5%
Level 2 Subtotals
Overall Project Staffing 116,602,651 125,437,061 115,751,725 66,432,824 52,914,704 119,347,528 6,089,533 (3,595,803)
License Termination Survey 22,744,279 21,994,043 20,568,970 7,327,142 13,370,845 20,697,987 1,296,056 (129,017)

Note:

1. The Staffing is split differently in the forecast compared to the 2012 NDCTP methodology. The owerall balance of staffing between the General Staffing section and Caisson Staffing section is favorable compared to the

original estimate.

2. The staffing prorated reduction represented $11M of the $47M. Staffing was expected to be reduced by 7.5% but was reduced by 5%
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¢ Teamwork—We will work together as a team, act with integrity, and communicate openly
and honestly.

The work force was also involved in the process and demonstrated commitment by'
developing a Key Initiative. The primary initiative at HBPP is to promote a culture of
safety. Rather than set any long-term “Fewer Accidents” or “No Accident’ goal, the work
force decided to adopt a “Plus 1” appfoach to safety, based on the idea of focusing on
creating a safe working environment today, each day and then repeating the same
focus tomorrow. That “Plus 1” way of thinking does not aim at an “end goal”; instead it
puts the focus on today, plus one more day. Safety is the core of the culture at
Humboldt Bay. Every employee is empowered and expected to contribute to a safe
work environment.

Management first ensured that the vision of the project team and PG&E management
was understood. The initial employee training sessions were used to present what
management valued and expected of all new employees. The current employees
attended a series of off-site meetings during which the values and expectations were
discussed. Initially, this message was reinforced in monthly off-site training sessions. As
the work force matured and demonstrated excellence, it was articulated less frequently.
Visual aids were placed on walls of meeting rooms, at Access Control, and on office
walls to keep the focus on successes and goals. HBPP offered personnel voluntary
lunch-time training sessions, with Project Management Institute materials, for Project
Management Professional certification and continuation education credits. RP provided
training to staff every two weeks and a formal course on certification. Senior
management attended the schedule meetings, Plan-of-the-day (POD) meetings, and
Plan-of-the-next-day (POND) meetings, and mentored substandard performance with .
positive reinforcement and training if needed.

- This communication was key to ensuring that all personnel were aligned with HBPP’s
vision. Major project changes or evolutions, such as transitioning to the CWC or
downgrading RCA were introduced ahead of time and briefed to all stakeholders. Visual
aids, such as the “Capstone Project’ visual aids were used in these briefings.
Management’s ability to take schedules and relate them physically to the field to firmly
establish ownership and buy-in contributed to the success of the project. Buy-in was
particularly important with a work force composed of local hires, operators, utility folks,
and organizations with varied exposure to good project control tools. The production
increase over time, with commensurate safety improvements and environmental
stewardship, proved the value of the time and effort invested. The pride and
accountability instilled in personnel, coupled with the feeling of being part of the team,
often led to new and innovative solutions to field problems being advanced by the work
force itself.
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3.3.1.1.1 Overall Project

Scheduled work drives the need for personnel. As the work load increases, the staffing
to successfully complete pre-project planning as well as the implementation of the plans
increases. As the work is completed, the need for staffing begins to decrease as well.
The prediction of staffing needs, staffing increases, and staff lay-offs is referred to as
staffing ramp-up/ramp-down or simply as the “Staffing Plan.” "

Successful management of the cost of the decommissioning is contingent on control of
Labor costs. To that end, the first priority is fo manage the head count for the entire
duration of the decommissioning. PG&E developed a staffing plan specific to the head
count for each period that runs to the end of 2019. The Plant Director and the’
Department Managers responsible for the various aspects of the decommissioning met
off-site several times to develop a staffing plan. The staffing plan includes ramp-up,
ramp-down, durations, funding sources, and number of staff needed to complete each
function associated with the decommissioning. '

All aspects of decommissioning require detailed planning and scheduling to ensure
regulatory compliance and to ensure the safety of workers and the public. As with any
project, performing more work—and work that differs from what has been done in the
past—involves changes to the organization, including adding people with different skills
and increasing the numbers of people. To manage these transitions in a safe and
effective manner, this plan identifies the changes that will occur and the strategies for
dealing with them.

Details of the plan for staffing throughout the duration of the project are included in later
sections of this plan. Having the appropriate number of people possessing proper skills
is extremely important to the successful completion of this project. The HBPP Unit 3
staffing plan is connected to the working schedule to ensure that the necessary staff will
be available to complete the decommissioning in a safe, cost-effective, and timely
manner. Figure 5.5.1 in Section 5.6.2.5 shows the remaining work with a relative
staffing curve superimposed over the work. The curve starts in 2016 at approximately
113? employees and drops over time to approximately four by the end of 2019.

PG&E established the work sequence and duration based upon ongoing planning
efforts. The schedule is relied upon in calculating the carrying costs, which include
program management, administration, field engineering, equipment rental, support
services such as quality control and security, and the staffing ramp-up/ramp-down. This
systematic approach for assembling decommissioning estimates ensures a high degree
of confidence in the reliability of the resulting cost estimate.

2 Note that these staffing numbers do not include the ISFSI staff, which remains relatively stable.
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The staffing plan also captures the expected changes to organizational staffing; the
decommissioning phases; and the impact of each phase on departmental staffing during
the demolition and decommissioning of Unit 3. PG&E and contractor staffing levels were
revised based upon an in-depth PG&E review of its staffing needs during the project.

After managing head count, the next priority is managing the billing rates. The staffing
plan specifies the head count for each period and runs to the end of 2020. The
management team is managing billing rates in the procurement process.

At a summary level, HBPP is about $7.4M below the 2012 NDCTP request ($3.7M over
the reduced budget). The prorated reduction in staffing costs represented $11M of the
$47.2M. Staffing was expected to be reduced by 7.5 percent, but was reduced by 5
percent. The savings from the base 2012 request was accomplished through an
optimization of staffing to better align the organization to the work to be completed. One
convenient way to measure the change from the 2012 filing for staffing to the 2017 filing
is to comparé the projected FTE-Years in the two filings. Some examples by department
include:

¢ Engineering staffing was predicted to consume about 83.1 FTE-Years in the 2012 filing
and is now predicted at 41.0 FTE-Years.

e Environmental staffing was predicted to consume about 31.5 FTE-Years in the 2012
filing and is now predicted at 19.5 FTE-Years.

The details for each departmenf are discussed later in this section.

PG&E remains attentive to the dynamic needs for staffing by routinely reviewing those
needs and tracking actual expenditures against the expected expenditures. By

" developing the staffing plan early based on the planned execution of decommissioning
and by frequently reviewing needs against actuals, PG&E has been able optimize the
staffing levels. This rigorous process has successfully reduced the predicted staffing
needs from 338 FTE-Years in the 2012 to 300 FTE-Years in the 2017 filing, for a total
staffing savings of about $7.4M. In addition to the thorough effort that PG&E has applied
in reducing staffing costs where prudent, the result also indicates that the methods used
to forecast the staffing needs were very accurate as evidenced by the variance from
2012 to 2017 forecasts being roughly 5 percent of the $147M 2012 forecast.

Throughout decommissioning, PG&E frequently evaluates and tracks the results of its
staffing plan to best fit the needs of the project based on project risk. This was
effectively done through periodic review of staffing head counts and expenditures, off-
site meetings, and a close scrutiny of the scope of work and work packages. As a result,
the actual staffing expenditures remain well within acceptable margins of the predicted
values. For example, for the first three years (2009 to 2011), the staffing costs were
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within $0.4M of the $64.3M forecast. The actual performance varied from the forecast

by approximately 0.5 percent. y

From the data, it is easy to conclude the PG&E has done a reliable job of forecasting
staffing needs, managing staffing head count and billing rates to the forecasted values,
and seeking opportunities to further optimize the staffing. Therefore, PG&E believes that
the methodology that it developed in the 2012 NDCTP filing is sound, and that
methodology was retained for the 2017 NDCTP. Through further efficiency in use of
staffing and better alignment, a $7.4M reduction in staffing is favorable going into the

- 2017 NDCTP filing and demonstrates affordability, which is one of PG&E’s Business
Priorities. It demonstrates HBPP’s alignment with PG&E’s Extended Leadership Team
commitment to bring value to its rate payers.

The $7.4M savings was accomplished through an aggressive optimization of staffing to
better align the organization to the work to be completed. Some examples by
department include:

Director Department

e With the reduction in the radiological source term and elimination of the safety systems
required during operation, HBPP was able to reduce quality assurance requirements for
Unit 3 and to split off the ISFSI from Unit 3.

e Unit 3 was able to downgrade procedures to a more appropriate level and reclassify and
simplify most of the remaining work as non-quality (with the exception of LTP and RP).

¢ As the workload was simplified, the need for a large management organization was also
reduced. HBPP was able to reduce the management ranks through severances in key
PG&E managers including RP, Engineering and Project Superintendent.

Engineering

o With the shift in work from self-perform to Civil Works Contracts, the need for a full
engineering department was eliminated. HBPP reduced engineering staff significantly in
2015 by moving the engineering contractor under the CWC. HBPP retained the
appropriate subject matter experts to facilitate review of engineering and work plans.
Jhe shift of personnel resulted in a staff reduction from 30 to approximately 12 personnel
in 2015. The significant difference in staffing is evident in Figure 3.3.2. '

¢ As the site changed over from Self Perform to Civil Works, PG&E reviewed and refined
its work planning strategy by proceduralizihg the civil works planning and. approval
process. This issue is discussed further in Section 3.3.1.2.3.

¢ The majority of the responsibility for safety oversight of field operations was shifted to
the CWC, thus facilitating a reduction in staffing to one person. PG&E decided to retain
one individual to provide independent oversight of safety functions.
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_Environmental and Strategic Waste

¢ The environmental and strategic waste functions were able to be combined after the
high level radioactive waste (Class B&C) were removed from the site. This resulted in a
‘notable reduction and streamlining in operations. The significant difference in staffing is
shown in Figure 3.3.3.

PG&E assessed the staffing needs based on the work and project plans, complexity of
the work, hazards associated with the work (alpha contamination in particular), potential
conflicts with other projects on site, and the schedule to complete the work.

PG&E sought the help of highly experienced staff and consultants to assist in
developing detailed plans and schedules. Four major companies supplied personnel
with previous experience in decommissioning at 24 sites throughout the United States,
who were able to draw upon many years of personal experience when drafting their
work plans and technical work papers. PG&E was thus able to benefit from the
collective lessons learned at other commercial nuclear and DOE and Department of
Defense facilities that have undergone decommissioning.

The staffing plan includes ramp-up, ramp-down, durations, funding sources, and
number of staff needed to complete each function associated with the
decommissioning. The staffing plan starts in 2015 and continues through the caisson
removal project, restoration, and planned administrative close-out in 2019.

PG&E has scheduled the remainder of the decommissioning of the HBPP site over a
period that extends until the end of 2019. Schedule duration is sufficient for the
decommissioning activities, including the caisson removal project that spans two and a
half years. The ISFSI will continue in operation until the DOE takes custody of the fuel
and GTCC waste, which expected to commence in 2029. The ISFSI costs are
discussed in a separate work break down structure—Spent Fuel Management, and they
are not included in the staffing plan.

The staffing plan for this cost estimate update starts in January 2015 and ends in 2019.
The staffing plan ramps down during the caisson removal project starting 2016 and into
the latter part of 2018 during FSR. During close-out of the project in 2019, the staffing
plan is at a minimum head count as PG&E submits its HBPP license termination
request, comp‘letes its invoicing, and closes out its records.

In order to better track and quantify costs for staffing, a work breakdown structure was
developed. The “Staffing Plan” work breakdown structure consists of the following
departments:

¢ Site Management (Director)
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o Decommissioning (including Finance, Sourcing, and contract oversight)

e Environmental

e Engineering

e RP -

¢ Environmental/Strategic Waste

o Site Closure (including FSS, License Termination Survey; and Count Room)
e Site Services /

The staffing plan includes fixed overhead, which are those costs incurred for
maintaining staff that is assigned to management, safety, facility maintenance, licensing
support, and procurement and finance. Fixed overhead are job functions that are '
- needed regardless of the status and progress of the decommissioning. It also includes
direct and discrete labor, which are staffing costs for personnel who directly support
schedule progress such as engineered plans, development of work packages, and
permits. ' ' '

These overhead costs are classified as PMO costs. The costs are captured in total so
that the final costs of decommissioning can be estimated. In order to accurately
ascertain the total cost of a particular project (such as the caisson removal), the PMO
costs are apportioned to active projects based upon the level of effort needed by the
PMO to support the specific project.

The staffing apportionment methodology between the base scope and Reactor Caisson
support is determined based on the amount of work being performed at a given time.
During the 2012 NDCTP CPUC filing, the Caisson scope of work was scheduled during
a two and a half year time frame from the beginning of 2016 through mid-2018. Staffing
support during the two and a half year timeframe was applied almost exclusively to
support Reaétor Caisson Removal. Staffing support for the base scopes of work,
including Civil Works and Canals,' was estimated.up to the end of 2015 and from the
second half of 2018 through the end of the project. This was determined based on the
forecast schedule at the time of the 2012 NDCTP CPUC filing.

Following contract award for Civil Works, Caisson, and Canals scopes of work, a
schedule was developed to better integrate the Caisson removal and improve efficiency
of the remaining activities to be performed. The apportionment of level of effort support,
such as staffing, is being updated in this NDCTP filing to reflect the amount of work
being performed each quarter based on the current schedule of activities. Rather than a
- two-and-a-half-year application, the levels of staffing to support ongoing activities are
divided quarterly between the two staffing WBS elements using the ratios in Table 3.3.3.
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TABLE 3.3.3—OVERHEAD STAFFING DIVISION BETWEEN BASE SCOPE AND NEW
SCOPE

Over-

2015 2016 2017 2018
head

Split

Q1 Q2 Q3 QA4 Q1 Q2 A3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
Base % |[100]100|65]|65|50|50|50|50|50|50]|50|50|50|50] 50| 50
Caisson%| O | 0 | 35]|35[50|50]|50[50|50|50]50]50]|50|50]| 50|50

During the development of the schedule after the Civil Works Contract award, it was
evident that PMO costs would need to be redistributed among the various contracts
awarded to the CWC for different work scopes. The ratios of the PMO costs within each
contract were redistributed based on the field work activities. A contract change order
was processed to reconcile the new apportionment assumptions of PMO-related costs.

3.3.1.1.2 Site Management

To ensure project success, PG&E recruited a highly experienced and specialized group
of managers with solid management skills, strong technical skills, industry-specific
knowledge, and the desire to see the project succeed through the critical phases. The
low attrition rate, strong participation in professional and industry forums, and proven
ability to solve unexpected problems has validated the selections. The combination of
PG&E and contractor personnel with specialized skill sets has proven to be very cost
effective. Industry evaluations, audits, NRC inspections, H&S records, and project
accomplishments attest to the team’s ability to manage the project within the project
parameters. This strategy was used throughout the decommissioning process. Key
elements of the effort are depicted in Figure 3.3.4.
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FIGURE 3.3.4—PROJECT MANAGEMENT STRATEGY

- FIELD EXPERIENCE

L

Planning . . . Implementation . . . Productivity

Figure ¥

By virtue of the project life cycle, the management team should and did change. Known
phases of the project are depicted in Figure 3.3.5 and reflect the underlying basis for the
staffing changes of the director’s team over time.
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FIGURE 3.3.5—PROJECT LIFE CYCLE STRATEGY

'Life Cycle Strategy

Overarching criteria of technical excellence; team compatibility; safety culture
background; project management, demolition, and risk mitigation experience; ability to
interface with the public and community; and nuclear awareness, combined with specific
individual skills and experience, were considered in selecting management team
candidates for the respective work phases. PG&E determined that the best choice of
staffing mix consisted of utility personnel, who could provide direct line-of-business
influence, and contractor personnel, who could provide expertise not inherent in utility
staff. This mix changed over time. The transition of the organization from 2009 to
present has in fact reflected this evolution. Early staffing during the planning stages and
into self-perform systems removal required stronger resources for planning, work
control, and RP. As work was completed, a shift towards FSS and Environmental took
place, with specific resources as needed for Strategic Waste. Progress into civil works
required more civil/structural- and contracts-type skills.
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In addition to the overarching criteria, considerations in hiring the management team
varied based on the position. The budget was somewhat dictated by necessity, and in
some cases, by regulatory requirements. In filing management positions in
Engineering, RP, FSS, Environmental, and Strategic Waste (packaging and
transportation) the primary selection criteria were specific technical skills, qualifications,
and experience to avoid violations or noncompliance. Adjustments in senior
management positions and on-site personnel reductions will occur as the work evolves
from high-risk and self-performed to less hazardous and contracted work under the
CWC.

The current management organization is well suited to manage and oversee the
remaining civil works projects and site restoration. The Director’'s organization is
depicted in Attachment D. Below, several of the staff positions under the director are
described. The strategy going forward is to align with the project needs as the CWC
executes the projects, and PG&E is able to focus its overS|ght

Director/Plant Manager

The-Director/Plant Manager has the responsibility for oversight of the entire
decommissioning and site restoration, including safety of employees, implementation of
work processes, disposal of wastes, and control of the budgets to accomplish the entire
project. The Director works collaboratively with a wide variety of other groups to safely
and efficiently execute the mission. These groups include a mix of internal stakeholders,
such as RP, Safety, Security, and Quality Verification groups, and external

stakeholders, such as interested Federal and State regulators, other utilities who are
preparing to decommission facilities, and local community groups such as the Citizen’s -
‘Advisory Board (CAB).

Decommissioning Manager

The Decommissioning Manager is assigned to management and supervision of the day-
to-day activities of the finance, litigation, and project controls groups; oversight of
remaining self-perform work field activities; and oversight of the contractors and
contracts for the civil works projects. This position is primarily responsible for the Cost
and Schedule baselines and managing the line-of-business interests for PG&E.

Based on the status to date and the schedule going forward, the PG&E plans to reduce
direct reports as their specific specialties warrant. The Engineering Manager was
released in 2015. It is anticipated that by the end of 2016, the RP Manager and Deputy
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Director will be released. Any residual responsibilities will be managed by one of the
remaining Managers—Decommissioning, Site Closure, or Environmental.

Site Closure Manager

The Site Closure Manager is anticipated to supervise the Count Room, CAP, Records
Management, Training, FSS, and the remaining RP staff. Specific activities will include
managing and supervising the day-to-day activities of the FSS and Count Room
employees; coordinating activities with NRC as required for the HBPP LTP; developing
and implementing “Multi-Agency Radiation Survey and Assessment of Materials and
Equipment Manual” (MARSAME) and “Multi-Agency Radiation Survey and Site
Investigation Manual” (MARSSIM) FSS packages for dispositions of waste; providing
radiological analysis support to RP, Environmental, Radwaste, and the FSS and LTP;
coordinating Quality Assurance/Quality Control (QA/QC) with outside laboratories;
coordinating the Radiological Environmental Monitoring Plan (REMP) sampling for
HBPP; and other duties as requested by HBPP’s Director for Decommissioning.

Site Closure Manager

The Environmental Manager will continue to supervise the Environmental, Remediation,
and Waste organizations and maintain some responsibilities for remnants of the
Engineering organization, including Fire Protection and Safety day-to-day supervision.
Again, this approach puts focus on the key project priorities as the site transitions.

Staff ramp-down in accordance with the staffing plan will ensure line-of-business focus
on project cost and schedule through CWC oversight while releasing resources that
were brought in for specific phases of work.

3.3.1.1.3 Decommissioning

The Decommissioning organization is responsible for performing cost and budget
control, procurement, and warehouse functions. The Decommissioning organization is
also tasked with oversight, identification,.and control of the execution of project
transition and work. The Decommissioning organization structure is depicted in
Attachment E. -

The Decommissioning organization interfaces directly with the CWC and the associated
field activities. The relationships between the Decommissioning organization and the
CWC and field activities are depicted in Attachment 1.

The Decommissioning Organization is the central group responsible for planning,
executing, and tracking progress and funding for the decommissioning of HBPP Unit 3.
The Decommissioning Organization, led by a strong and well-seasoned project
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manager, began its activities when PG&E decided to transition from a SAFSTOR mode
into full decommissioning. In order to effectively execute its assigned missions, the
Decommissioning Organization started by assembling a team of very experienced
professionals to plan the decommissioning from start to finish. The makeup of the
Decommissioning Organization has changed over time with the changes to the
workload and to the remaining work to oversee. The current organization is composed
of several functional teams including:

¢ field work and oversight
s business, financial, and project analysis
o Civil Works Projects oversight

3.3.1.1.3.1Field Work and Oversight

\

The field work and oversight functional group is responsible for the day-to-day execution
of the decommissioning project tasks (as directed by the Decommissioning Manager)
and operation of plant systems. The group is responsible for executing work including:

e Project Management of work to support all decommissioning activities

¢ Implementation of work orders

¢ Control and direction of craft personnel

o Coordination of clearance orders :

¢ Revision of Unit 3 Operations procedures and programs

s Provision of feedback to work control and engineering on implementation of work orders
(lessons learned)

This group is currently composed of four employees. Staffing ramp-down will begin in
mid-2016 with the completion of the RFB demolition and.will continue through CSM wall
installation. One employee will be retained through the site restoration period and will be
terminated in late 2019.

3.3.1.1.3.2Financial

The business, financial, and project analysis group is responsible for tracking and
validating expenses against budgets, contractual requirements, and regulatory
requirements. The Sarbanes—Oxley Act of 2002 (Pub.L. 107-204, 116 Stat. 745,
enacted July 30, 2002), more commonly called Sarbanes—Oxley, Sarbox, or SOX, is a
federal law that sets new or expanded requirements for United States public company
boards, management, and public accounting firms. The bill covers responsibilities of a
public corporation’s board of directors, adds criminal penalties for certain misconduct,
and requires the Securities and Exchange Commission to create regulations to define
how public corporations are to comply with the law.
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As a result of SOX, top management must certify that they are “responsible for
establishing and maintaining internal controls” and “have designed such internal
controls to ensure that material information relating to the company and its consolidated
subsidiaries is made known to such officers by others within those entities, particularly
during the period in which the periodic reports are being prepared.”

SOX Testing is required every quarter by the PG&E FSS Business Process Group,
beginning in the 2nd Quarter 2014. The testing is a review of transactions that are paid
after the monthly close of business.

To ensure the continued accuracy and completeness of the Company’s financial
statements and US Securities and Exchange Commission filings, PG&E is required to
update the Asset Retirement Obligations on a quarterly basis.

Request for HBPP Decommissioning Trust disbursements are prepared each month for
costs that were paid to PG&E employees, contractors, and vendors during the period of
the request. Because disbursements are requested for costs when actually paid, a
significant review of transactions in the PG&E accounting system (SAP) is completed
each month to remove transactions that have been posted but not paid. The completed
report, with the requested amount of reimbursement, is submitted to the Asset
Accounting Department for review and approval. The Asset Accounting Department
prepares a Withdrawal Certificate to the Nuclear Decommissioning Trust Trustee
requesting reimbursement of the funds from the Qualified Trust to PG&E

3.3.1.1.3.3Department of Energy Litigation Specialist

Congress enacted the Nuclear Waste Policy Act of 1982 (NWPA), requiring the DOE to
establish repositories for the disposal of radioactive waste. The NWPA initially provided
for the selection of two permanent repository sites, with the initial site being limited to a
capacity of 70,000 metric tons.

Under the NWPA, utilities that own nuclear plants are assessed a user fee on every
kilowatt-hour the plant generates, in exchange for the government’s contractual
commitment to accept commercial spent fuel for disposal. The government was slated
to begin accepting spent fuel on January 31, 1998. The DOE failed to meet this date
and has yet to receive any spent fuel. The DOE and the utilities have been engaged in
litigation since the DOE’s failure to perform its obligations.

When work was suspended at the Yucca Mountain Depository, the DOE breached its
contractual agreement with PG&E. In 2008 and 2010, PG&E litigated to recover costs
incurred for the continued storage of spent nuclear fuel on site.
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In 2012, PG&E reached a settlement agreement with the DOE for reimbursement,
requiring preparation and submittal of yearly DOE Claims for Diablo Canyon Power
Plant (DCPP) and HBPP. HBPP finance staff is responsible for the preparation and
submittal of the yearly DOE Claims, in excess of $5M annually, for HBPP. They analyze
expenses for appropriateness to the claim, and collect, justify, and prepare backup
documentation of expenses for submittal to DOE, remove any charges disallowed from
previous claims, and provide assurance that transactions during the claim have been
paid within the claim period by PG&E. Backup documentation includes detailed
analytical spreadsheets for HBPP, fulfilling DOE settlement agreement guidelines.

To prepare the DOE claim, HBPP Finance is required to work closely with other HBPP
departments, DCPP, and PG&E Corporate. The submittal requires HBPP and DCPP
Security Departments and Nuclear Project Management Departments to review
transactions made during the claim period and provide detailed explanations of charges
to assist HBPP Finance in ensuring that the charges are due to the DOE breach of
contract. HBPP and DCPP Procurement Departments provide copies of Master Service
Agreements, Contract Work Authorizations, or Purchase Order Scope of Work
documents for contractors used by HBPP that incur transactions exceeding $5K, per the
settlement agreement. | '

Upon submittal and prior to DOE final acceptance, the DOE review process allows for
Requests for Additional Information as needed, to assure settlement agreement
guidelines are in compliance. The HBPP Finance team prepares responses to Requests
for Additional Information and submits them in compliance with the agreement. The
Request for Additional Information process can take up to 90 days before the DOE and
HBPP concur that the claim is fair to all parties involved.

Under the Settlement agreement with the DOE, PG&E has submitted four yearly HBPP
claims to date, with the most recent submitted in October 2015. The first claim included
costs for January 2011 through May 2012 in the amount of $8.3M and was awarded
$8.2M, a 98.8 percent success rate. The second claim submitted included costs for

" 2012 through May 2013 for the amount of $5.0M and was awarded $4.7M, a success
rate of 94.0 percent. The third claim included costs for June 2013 through May 2014 for
the amount of $5.0M and was awarded $4.9M, a 98.0 percent success rate. Finally, the
fourth claim included costs for June 2014 through May 2015 for the amount of $5.7M
and is currently pending DOE review.

Proceeds of the HBPP litigation and claim submittals, currently totaling $152.2M; are
returned to customers in accordance with the procedures adopted in the general rate
case.
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The DOE Litigation Specialist is the only position within the Decommissioning
Organization that will remain in place through the ISFSI Operations phase, final transfer
of spent nuclear fuel and GTCC wastes to the DOE, and final ISFSI decommissioning
and site restoration. :

3;3.1 .1.3.4Project Controls and Business Analyst

Project controls functions are assigned to business analysts, project controls analysts,
and invoice coordinators who are responsible for developing project controls to report
metrics for monitoring and controlling the decommissioning project performance.
Various Tiger Teams® were initiated with the support of the business analyst, to develop
the appropriate reporting tools necessary to track, monitor, and control project costs.
First, a WBS was established using the approved 2009 NDCTP TLG cost study and
broken down into eight cost categories to measure cost performance as the project
evolved. A change-control process was established to trade baseline budgeted costs
between WBS categories in order to balance the budget and manage the work scope
appropriately. : '

Following approval of the 2012 NDCTP filing, all reporting templates were updated to
reflect the reporting structure with eleven discrete WBS elements. These various
reporting tools included: monthly accounting to budget performance metrics, comparing
~ total project actual expenditures to the established budget; cost-account-manager-

specific project reporting tools for measuring individual project performance with regards
to cost and schedule; staffing head count and man-hour reports with actual work hours
performed compared to budgeted hours planned; and burn rate reports including large
vendor monthly burn rate analysis and quarterly, annual, and cumulative project-
required financial performance reports. The reporting tools developed by the tiger teams
were maintained, updated, and revised periodically throughout the project by the PMO
led by the business analyst. The scheduling group was later integrated into the PMO to
incorporate schedule reporting metrics with established cost reports and processes.
This move helped consolidate and standardize the reporting tools for a more efficient
and consistent project management process.

In addition to maintaining ongoing periodic performance reports, the PMO and business
analyst are responsible for supporting government- and trust fund- related filings,
including annual advice letters to the CPUC, NDCTP filings, and NRC assurance of
funding reports. The PMO is involved in supporting all cost and schedule aspects of
project management, such as purchase requisitions, vendor invoice review, contract
performance tracking, risk and opportunity analysis, and contract closure.

% A Tiger Team is a team of specialists brought together to work on specific tasks.
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In support of Project Controls, thé business analyst is responsible for assisting in the
development of government- and trust-fund-related filings, overall project and
department-level reporting, data analysis, invoice review and tracking, and waste
tracking.

Monthly financial reporting is prepared and analyzed at both the overall project and
individual department levels. In crafting these reports and analyzing them with the
appropriate project oversight, the business analyst performs a robust cost evaluation to
maintain project goals and finances. In reviewing and tracking various vendor invoices,
it is imperative to maintain consistent accounting of the charges as they are related to
the CPUC filing and budgets. The roles of the business analyst are regularly updated to
provide accurate information on the project specifics in support of annual Advice
Letters, NDTCP, and various other CPUC-related reporting requirements.

As the direct central contact for tracking staffing plan changes, the budget analyst is an
integral part of staffing analysis and forecasting. The business analyst maintains current
staffing data. Each department manager notifies the business analyst of any

unexpected change in staffing or long-term leave of absence that will affect cost.

Monthly meetings are held between the business analyst and each Manager to review
the current staffing tables and future staffing plans in regard to the project schedule.

The information formulated in these meetingé and regular communications establish
costs that are compared to the original plans and budgets and provide a strong basis for -
malntalnlng -an optimal staffing plan.

Financial reporting is provided to the entire management team each month for review
and evaluation of the overall project finances. This reporting is also used for
department-level evaluation and review with each Manager. The reports outline the cost
by month as they pertain to the monthly CPUC budget. The costs are compared to the
budgets by both month and year, providing trends that can be analyzed to forecast how
future costs will affect the project. These forecasts are regularly assessed to determine
the reasonableness of planned expenditures and where appropriate adjustments may
be implemented to comply with the original plan or to provide justification to support
current and future plans.

Vendor invoices are received daily, reviewed for appropriateness of charge, and
assigned relevant accounting allocation. Accounting allocation is assigned to each
invoice based on how the charges pertain to the planned costs outlined in the 2012
NDCTP filing under Table 4.1. Invoices pertaining to large contracts are tracked in
separate database structures to permit quick spending trend, contract and performance
comparisons, and other beneficial valuations. ’
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The Invoice Coordinators keep invoices moving through the process so that validated
invoices are paid in accordance with contract terms. The Invoice Coordinator confirms
that invoices and associated documents have been uploaded to EDRS and is
responsible for assigning appropriate reviewers and approvers. In addition, the Invoice
Coordijnator is responsible for ensuring that invoicing issues are resolved and
documenting resolution of those issues. The Invoice Coordinator reviews identified
issues and action items as they are raised, to ensure the issue or item has not been
previously identified and resolved; to determine if the issue or item requires formal
resolution; and ensure that the desired resolution or concern is clearly worded.

The need for continued tracking, invoice review, and budgetary oversight will continue
through the beginning of Site Restoration. There are currently approximately four people
assigned to fulfil these functions. The staffing will start to ramp down in mid-2018 with a
complete ramp-down by the end of 2019.

3.3.1.1.3.5Contract Administrator and Contract Technical Representatives

PG&E has used contracted support extensively during the HBPP demolition process.
Most of the contracted support has worked directly for PG&E in a staff-augmentation
role for the self-perform portion of the demolition project. Several major definable
features of work have warranted contracts dedicated to completion of these grouped
demolition tasks. These include the fossil fueled generation plant (Units 1-and 2)
demolition, the Turbine Building demolition, and the civil works portion of Unit 3
demolition. | '

To manage these larger scopes of work, PG&E set up contract management teams to
execute the technical contract administration. Lessons learned from the demolition of
Units 1 and 2 were incorporated, and staff with prior HBPP site experience provided the
contract administrative team with the insight to implement work package review by
HBPP departments including RP, FSS, Strategic Waste Management, Environmental,
Engineering, and Procurement (Contract Management) prior to issuance. This step
helped ensure compliance with HBPP procedures and coordination with other
interfacing decommissioning activities.

A significant lesson learned in the Turbine Building demolition process was a need for
the contractor to have a more extensive and thorough understanding of HBPP
procedures prior to starting the work effort to ensure procedure compliance and attain
performance consistent with the safety culture already established by HBPP. This and
other lessons were incorporated into contract development for the last major contract for
the HBPP site, the Civil Works Contract.
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For the existing staff of HBPP, the Civil Works Contract began a significant
transformation from execution to oversight. Along with his management team, the plant
Director developed an oversight plan to provide direction for the HBPP staff in this
transition. The primary driver in this oversight plan was identification of the role
change—from performing the execution function to assessing the risk that work
methods described by the CWC would impose on PG&E—and working with the
contractor to minimize those risks. From the high-level oversight plan, the Civil Works
Contract Management Team (CWCMT) produced a desk guide providing detailed
direction on a department-by-department basis for HBPP’s expectations regarding
oversight implementation.

As with many Iarge-scale projects, the early efforts by the CWC to meet contractual
requirements and develop work packages compliant with established HBPP protocols
were not as successful as hoped. The field and administrative CTRs orchestrated a
major effort, called the “Field Initiative”, to push past this initial challenge. The purpose
was to utilize the site-specific knowledge of HBPP subject matter experts to provide
intensive support to the CWC staff so work packages could be developed and
completed in a manner that not only provided compliance with the HBPP safety culture,
but also satisfied the requirements of the CWC'’s culture. The effort was marked as
successful in achieving the targeted work start date.

The Civil Works Contract administration staff was selected based on expertise in
nuclear-related activities, experience with existing HBPP decommissioning activities
and anticipated support requirements. The initial staffing level was anticipated to be
higher in‘order to facilitate the initial surge of submittals from the contractor to satisfy -
contractual requirements to establish working procedures and the foundation for future
work. The CWCMT has undergone a ramp-down and currently consists of a one CTR, a
supporting Administrative CTR, and a Document Control Specialist. The responsibilities
for the various positions include the following:

e The CTR is the PG&E administrative and field representative who oversees the
work package implementation. The CTR is familiar with the Civil Works Contract
and is capable of making on-the-spot determinations as to in-scope and out-of-
scope work elements. The CTR does not have the authority to make decisions
that may affect schedule and budget. However, the CTR is PG&E’s eyes and
ears in the field. They also receive required Contractor Design Outputs,
associated Engineering Support Documents, other associated work package
components, and other submittals. The CTR then assigns engineering and other
subject matter experts and technical staff to review, comment upon, resolve
issues with, and approve work package components. In addition, the CTR
assigns PG&E resources capable of and qualified to review Contractor submittals
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(including Work Plans and job safety analyses), responds to RFls, and review
Contractor Design Output. When necessary, the Administrative CTR confirms
that Contractor designs meet desired and reasonable design requirements,
comply with applicable codes and standards, and may be issued and used for
their intended purpose.

¢ The Document Control Specialist assists the Contract Administration. The |
Document Control Specialist maintains project records and coordinates retention
of digital, paper, and archival records for the Civil Works Project. This position is
also tasked with sending, tracking, and receiving submittals, contractual
responses, correspondences, and RFls for the CWCM, Decommissioning
Managér, and Civil Works Project.

The CTR staff will be required through the end of site restoration at the end of 2018.
The staff will ramp down to between one and two full-time equivalent staff for a short
period in 2019 to close open work packages and contracts and then file all
documentation for archival. '

3.3.1.1.4 Engineering

The Engineering function for decommissioning is embedded in the Plant Director’s
organization as depicted in Attachment C.

During the self-perform phase of decommissioning, the engineering functional area was
responsible for developing, reviewing, and approving drawings, calculations, work
packages, and other documents; evaluating non-conformances of licensed components
for engineering implications; assisting with development of work flow plans; revising
Engineering procedures and programs; field engineering; and.developing rigging and
heavy lift plans.

Also during the Self—perform phase, the work control group prepared work packages as
well as cost and time estimates, drafted clearance orders, and revised procedures
during the planning phase.

Administration included procedures, document control and records management
functions, and payroll. Many changes to plant procedures and license bases documents-
were required to support decommissioning activities.

Within plant operations were functions requiring clearance, which is the need to identify,
mark, and clear energized and active systems to assure that work can proceed safely
prior to the start of decommissioning field activities. This effort incorporated a number of
methods to assure that these systems were not affected during decommissioning
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activities, including established clearance and tagging processes, physical marking of
systems, and walkdowns with field supervision.

With the shift in work from self-perform to Civil Works Contracts, the need for a full
engineering department was eliminated. HBPP reduced engineering staff significantly in
2015 by moving the engineering contractor under the CWC. HBPP retained the
appropriate subject matter experts to facilitate review of engineering and work plans.
The shift of personnel resulted in a staff reduction from 30 to approximately 12 in 2015.

FIGURE 3.3.2— NDCTP ENGINEERING STAFFING COMPARISON (2012 TO 2017)
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As the site transitioned from self-performed work to a civil works project, the work
control process also had to transition. A new procedure, HBAP C-17, Work Control
Process for Civil Works Projects, was developed for use by the primary CWC. The new
procedure was focused on ensuring that the civil works project work to be completed
was clearly defined, thoroughly reviewed, totally transparent, and within all the safety,
contractual, and regulatory requirements. HBAP C-17 also provides the interfaces
between PG&E and the CWC to ensure work planning meets contract requirements
through PG&E review and approval of contractor submittals.
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3.3.1.1.5 Radiation Protection

The RP organization primarily implements the requirements of 10 CFR §20 (Standards
for Protection Against Radiation). The organization also contributes significantly to
implementation of the Radiological Effluents Monitoring Program and compliance with
40 CFR §190 (Environmental Radiation Protection Standards for Nuclear Power
Operations), Unit 3 Technical Specifications, 10 CFR §19 (Notices, Instructions and
Reports to Workers: Inspection and Investigations), and the REMP. For
decommissioning sites, the RP Program is perhaps the major focus area of NRC
oversight, particularly once nuclear spent fuel has been transferred to dry cask storage.

As a result of the past fuel failures and the resultant alpha contamination at HBPP Unit
3, an RP Consultant, who had previous experience as an RP Manager and Senior
Reactor Operator on boiling water reactors and extensive decommissioning experience
and knowledge of HBPP, was contracted to assist with setting up the alpha control
program for the station before the start of decommissioning. In addition, the consultant
had experience at DOE facilities dealing with alpha-emitting isotopes. As an RP
Manager, the consultant had worked at both Rocky Flats and Hanford, facilities where
significant alpha contamination occurred as a result of the DOE weapons program.
During his time working for the DOE, the RP Manager received a US patent on the
remote encapsulation of alpha-emitting radioisotopes. The implementation of the patent
was used successfully to reduce the airborne concentrations in the Infinity rooms at
Rocky Flats and the Plutonium Finishing Plant at the Hanford Reservation. The
consultant’s recommendations resulted in implementing protection and monitoring
controls used successfully at DOE facilities. These included use of lapel samplers to
monitor for personnel internal contamination, use of alpha continuous air monitors to
warn workers if engineering controls had begun to fail, development of an empirical self-
absorption factor for smear surveys to more accurately record actual alpha
contamination levels, and training for the RP staff on the hazards and controls for alpha
contamination work.

At the start of active decommissioning, the same RP Consultant was contracted to work
with the work planners to incorporate RP controls into the work plans.

The RP organization specifically recruited a core group of both professional and
technician level staff with prior alpha experience, mostly gained at DOE facilities. The
three principal leaders of the RP department—the RP manager, the site closure
manager, and the senior RP consulting engineer—have years of experience at DOE
facilities or facilities that handle uranium and plutonium. Ten RP technicians, who were
specifically hired for their DOE and alpha experience, were used as lead technicians or
as foremen to help the remaining staff understand the complexities of protecting
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workers from alpha-emitting isotopes. As a result of the decommissioning experience of
the RP staff and the use of the specialty equipment at HBPP, the self-perform phase
was completed with lower than estimated radiation dose, no internal uptakes of
radioactive materials, and no violations of NRC regulations. The results of numerous
NRC inspection reports are available as public documents.

In addition to the experienced staff of technicians recruited for the project, local
personnel were hired, primarily as support labor to RP. They were given the opportunity
to attend one of three after-hours RP training courses on their own time. Approximately
10 to 12 candidates completed each course after which they were task-qualified to work
with the experienced RP technicians. As the project has progressed and radiological
hazards decreased, these local-hired technicians have advanced to assume roles in
RP, Count Room, and FSS organizations. Hiring local personnel has reduced HBPP’s
per diem budget while providing a stable work force and injecting money into local
economy.

The RP organization began the triennium with approximately 17 positions performing
assigned duties in the following functional areas:

o Dosimetry and RP Records Management Team

¢ RP Instrumentation Maintenance and Calibration Team
o RP Engineering Team

¢ Radioactive Material Control Team

e RP Operations Team

¢ RP Radiologically Restricted Area Access Control

e SAFSTOR radiological monitoring Team

As the radioactive materials (source term) have been removed and sent for disposal,
the associated radiological hazard and risk have been steadily reduced. With the
reduction in source term and risk, the staffing needed to monitor and control has also
been reduced. The staffing levels are expected to slowly ramp down over the balance of
the decommissioning.

Note that the current projection for RP staffing is higher than originally expected in the
2012 filing. The RPV and internals project, which was a radiologically significant project,
required the retention of approximately four additional positions. The project finished in
September 2015, with a corresponding ramp-down seen in the graph. In addition, the
SFP cleanup and removal was accelerated in the schedule from 2017 to 2014/2015.
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FIGURE 3.3.6— NDCTP RADIOLOGICAL PROTECTION STAFFING COMPARISON (2012
TO 2017)
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The RP organization currently is divided into the following functional areas: As Low as
Reasonably Achievable (ALARA)/Job Coverage; Instrumentation and Respiratory
Protection; and Dosimetry. The RP organization structure is depicted in Attachment G.

The ALARA/Job Coverage functional area is responsible for writing Routine and Special
Work Permits for work in radiological areas; providing Radiological Job Coverage;
assessing and ensuring ALARA work practices; performing radiological surveys of work
areas; prescribing and monitoring HEPA ventilation systems, HEPA vacuums, and
associated alpha contamination controls; and revising procedures and programs. Also
included are the RP General and Foreman and Access Control personnel.

The Instrumentation and Respiratory Protection functional area is responsible for
Radiological Instrumentation, fixed and portable; revising procedures and programs;
preparing, issuing, maintaining, decontaminating, and testing respiratory protection
devices; fit testing; calibrating, issuing, and maintaining radiological measuring
equipment (including meters, air samplers, and breathing zone air samplers).
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The Dosimetry functional area is responsible for Dosimetry issue, retrieval, and
processing; whole body counting; revising procedures and programs; generating reports
to the NRC and State of California regulators; and generating dose reports for
monitored employees.

The SAFSTOR team maintains the routine surveys required above and beyond the
radiological monitoring for decommissioning work, including routine environmental
thermoluminescent dosimeter (TLD placement and removal, routine radiological surveys
of areas outside of the RCA, and monitoring fence line dose rates to verify that no
measureable dose rates to members of the public are observed.

Operations Foreman

The overall responsibility of the Operations Foreman is to provide guidance to
Radiological Control Technicians and Radiological Decontamination Technicians. The
Operations Foreman provides radiological safety input for planning activities at the site
and confers with cross-departmental supervision and management to ensure dose and
safety goals are accomplished.

Radiological Control Technician

The Radiological Control Technicians’ primary responsibility is to ensure the successful
completion of the project while maintaining safety as the first priority. Personnel
assigned to this position perform radiological surveys and use those data to ensure that
personnel in the field are informed of the hazards and know the appropriate protective
equipment and procedures to use while completing assigned tasks.

Radiological Decontamination Technician

The Radiological Decontamination Technician performs housekeeping and
decontamination activities in all RCAs, excluding offices and restrooms. The
Radiological Decontamination Technician operates various test equipment and
machines, such as high-pressure washers, laundry machines, and RP meters, as
needed. Due to the broad diversity of work activities in this classification, most
individuals are required to certify to all Decontamination-specific tasks as directed by
the PG&E RP department.

3.3.1.1.6 Environmental/Strategic Waste

At the beginning of this triennium, the Environmental and Strategic Wastes groups
were merged into a single organization. This was done, in part, to reduce the overhead
associated with multiple managers managing similar organizations. The organization
began the period with approximately seven people on staff.
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FIGURE 3.3.3— NDCTP ENVIRONMENTAL/STRATEGIC WASTE STAFFING COMPARISON
(2012 TO 2017)
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The Environmental organization is responsible for developing an environmental plan for
the entire decommissioning project; testing for (non-radiological) chemical and physical
hazards in the work areas; characterizing materials for recycling prior to shipping;
characterizing materials for disposal or processing prior to shipping; identifying residual
chemical and physical parameters around the site that prevent free release to public
access; revising Environmental and safety procedures and programs; evaluating the
need for and obtaining permits, and interfacing with stakeholders who have concerns
about areas of Cultural, Paleontological, and Biological significance at the site and
surrounding areas; developing surveillance and monitoring plans for areas of Cultural,
Paleontological, and Biological significance; environmental sampling and remediation;
sampling to support discharge permits (monitoring of National Pollutant Discharge
Elimination System, or NPDES, and license-required parameters); generating and
obtaining approval of revisions to the NPDES Permit as needed; environmental
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sampling to characterize the site and waste streams; and developmg remediation and
site closure reports. , —

The Environmental Manager and Environmental Coordinator implement the
Environmental functional area requirements. A Remediation Manager (reporting to the
Environmental Manager) ensures proper execution of the Voluntary Cleanup Agreement
(VCA) between PG&E and the California DTSC. _

The Environmental Coordinator acts as a liaison between the PG&E Environmental

~ organization, RP personnel, Emergency Response personnel, Biological Support
contractors, Cultural Resources contractors, and the CWC environmental staff. His role
extends to the PG&E Team, the CWC, and local offices of government agencies. He
ensures that work teams are supported when environmental concerns arise during field
work, and ensures HBPP meets compliance requirements specified within CDPs, US
Army Corps of Engineers Wetlands Permits, the facility SWPPP, the Spill Prevention
Control and Countermeasure Plan, and the Sewer Discharge Permit. Specifically, the
Environmental Coordinator’s duties include:

¢ Monitoring, reviewing, and tracking contractor work activities to ensure
compliance with the various site environmental permits

o Coordinating biological, botanical, archaeological, and SWPPP consultants to
maintain compliance with permits’ '

¢ Providing guidance on meeting GWTS regulatory requirements

¢ Reviewing invoices related to the SWPPP

¢ Reviewing excavation permits and prowde guidance on environmental
compliance

o Reviewing reports and other submittals provided by consultants to ensure
compliance with regulatory requirements '

¢ Creating or revising procedures related to environmental compliance

o Coordinating with CWC environmental team

» Facilitating communication between project team members to help ensure
efficient planning with regards to environmental compliance

The Environmental Coordinator will continue to support decommissioning activities
through the conclusion of field work and major site restoration activities. Following field
work and restoration, the Environmental Coordinator will ensure that permit
requirements are complete, permits are properly closed, and appropriate records are
archived. The Environmental Coordinator is forecast to depart the project at the end of
2018."
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The Remediation Manager reports to the Environmental Manager and is responsible for
implementing the requirements of the VCA between PG&E and DTSC. He monitors
daily decommissioning activities at HBPP, and interfaces with managers, supervision,
and craft to ensure VCA requirements are met during excavation-and backfilling
_activities. He also ensures that workers are knowledgeable of contaminants in their
work areas, and that any suspected contamination is properly evaluated and managed.

The Remediation Engineer supports the Remediation Manager. He was added to the
site staff in February 2015 when excavation activities increased. His presence ensures
that PG&E complies with the requirements of the VCA. Specific duties for the
Remediation Engineer are: '

e Tracking, inspecting, and soliciting informational updates regarding current
excavations and soil stockpiles ‘ :

e Investigating and preparing soil tracking information and analytical data for
submission to the PG&E Records Management System

¢ Coordinating confirmation and investigative sampling activities with
subcontractors and work face Job Supervisors

e Evaluating soil analytical data for reuse determination and providing
recommendations to the Remediation Manager

e Performing excavation observation and oversight; tracking excavation progress
for coordination with confirmation sampling activities '

¢ Reviewing engineering drawings to locate and map underground utilities in .
planned excavation areas for use in development.of Sampling Plans

The Remediation Manager will have an active role iF1 the HBPP facility beyond the
completion of decommissioning, as the requirements of the VCA will not be complete.
However, the Remediation Engineer responsibilities will be significantly reduced when -
major excavation activities are complete, and he is forecast to depart the project in the
third quarter of 2017.

Future work activities for Environmental persgnnel will be focused on the activities in the
following subsections.

3.3.1.1.6.1Storm Water Pollution Prevention

HBPP operates under the NPDES Construction General Permit. As such, HBPF is
required to develop and implement an SWPPP to manage storm water that falls within
the construction (decommissioning) areas. ‘ )

The Environmental team monitors contractor compliance with SWPPP. This includes
reviewing proposed site activities with subcontractors, the QSP, the Qualified Storm
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Water Developer, and the Legally Responsible Person. The Environmental Coordinator
will review work packages and Erosion and Sediment Control Plans (ESCPs) for
compliance with permit and regulatory requirements.

In addition, the Environmental Coordinator will conduct daily ESCP checks to ensure
that the site remains in compliance, assist with identification of problematic trends, and
work with the project team to identify effective corrective actions. The Environmental
Coordinator will be responsible for overseeing SWPPP recordkeeping and will also
assist with coaching HBPP staff and contractors on SWPPP compliance.

The Environmental Coordinator will also act as a spill response coordinator for HBPP
and will ensure that the site complies with the Spill Prevention, Control, and
Countermeasures Plan (SPCC).

The Environmental team will interface with PG&E Environmental personnel at HBGS
and at PG&E headquarters to migrate SWPPP program activities from the HBPP
Construction NPDES Permit to the HBGS Industrial NPDES Permit as decommissioning
activities conclude.

3.3.1.1.6.2Coastal Development Permits

HBPP acquired nine CDPs for support of decommissioning activities. In some cases,
compliance requires the acquisition of additional permits, such as California Department
of Fish and Wildlife Incidental Take Permits, US Army Corps of Engineer Permits, and
NCRWQB permits. -

The Environmental Coordinator will review proposed site activities with subcontractors,
the SWPPP team, and coastal-commission-approved biologists, botanists, and
archaeologists. The Environmental Coordinator will also review work packages, and will
attend strategic discussions, Transfer of Knowledge meetings, tailboards, and team
meetings to assist with identification and resolution of potential CDP problems.

The Environmental Coordinator will coordinate biological, botanical, or archaeological
assessments in support of CDP activities, as well as routine site maintenance activities,
such as landscaping or maintenance of laydown areas. The Environmental Coordinator
will be responsible for isolating sensitive resource areas to prevent adverse impacts
from project activities. -

The Environmental Coordinator will be trained by the coastal-commission-approved
biologist to relocate frogs, snakes, and other animals encountered on site. When birds
or larger mammals are encountered by HBPP personnel, the Environmental
Coordinator will coordinate with the biologist to determine how to retain or relocate the
animal, if needed.
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The Environmental Coordinator will identify activities that will be occurring near sensitive
resource areas and will instruct work crews regarding fueling practlces access paths,
and response actions for wildlife encounters.

3.3.1.1.6.3Voluntary Cleanup Agreement

In October 2009, PG&E and the California DTSC entered into a VCA. Eighteen tasks
are identified in the agreement, as follows:

e Submittal of Existing Data and Scoping Meeting

¢ Additional Site Characterization

¢ Risk Evaluation and Cleanup Level Determination 1
e FS

¢ Remedy Selection

¢ California Environmental Quality Act

¢ Remedial Design-and Implementation Plan

e Implementation of Final Removal Action Work plan

¢ Implementation of Final Remedial Action Plan (RAP)

¢ Implementation Report

e Changes during Implementation of the Final RAP/RAW
e Public Participation

¢ Land Use Covenant

o O&M

¢ Financial Assurance

o Discontinuation of Remedial Technology

¢ QA/QC Plan

o Health and Safety Plan

The Remediation Manager and Remediation Engineer are responsible for implementing
the requirements of the VCA.

PG&E completed site characterization studies, but was not able to complete a FS and
Remedy Selection prior to start of decommissioning activities. As a result, the DTSC
approved an Interim Measures Remedial Action Work Plan (IMRAW) proposed by
PG&E to govern the management of soil generated by the decommissioning project
(ARCADIS, 2009). The IMRAW ensures consistency for managing soils excavated as a
result of ongoing decommissioning and demolition activities in areas where chemical
contamination may exist at the HBPP. To date, some of the soil that has been

excavated during implementation of the HBPP decommissioning and demolition

projécts contained constituents of concern (COCs). Excavated soil with chemical
concentrations exceeding the soil reuse screening levels established in the IMRAW has
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been disposed off site, and cleanup of localized chemical contamination has been -
documented through confirmation soil sampling to verify that affected soil has been
adequately remediated.

3.3.1.1.6.4Remedial Action Plan

PG&E submitted a draft FS and RAP (combined FS/RAP) to the DTSC on October 10,
2014, in conjunction with three additional reports: 1) Revised Additional Site Chemical
Characterization Report; 2) Human Health Risk Assessment; and 3) Predictive
Ecological Risk Assessment. During summer 2015, DTSC indicated it would complete
its review of the Revised Additional Site Chemical Characterization, the Human Health
Risk Assessment, and the Predictive Ecological Risk Assessment reports (these
reviews were completed in October 201'5), but that it wished to defer consideration of a
final RAP until after decommissioning activities were completed. The primary reason for
deferring consideration of the RAP was that, due to the high level of decommissioning
activity and associated soil excavations, data summaries (such as the overall site
characterization as summarized in the draft FS/RAP) quickly become out-of-date. Also,
additional areas of localized chemical impacts previously unidentified can be discovered:
during ongoing excavations as subsurface structures are completely removed. DTSC
has indicated that localized contamination can be effectively remediated in conjunction
with decommissioning excavations as has occurred during excavations conducted to
date pursuant to the IMRAW. ' '

Following further discussions with DTSC, it was agreed that PG&E should continue to
operate under the existing IMRAW as the decommissioning continues. DTSC intends to
reconsider this issue at the end of 2016, but the general approach is to continue
operating under the IMRAW through the end of decommissioning. At that time, updated
overall site characterization and risk assessments will be prepared based on data that
represent the current condition of the site after decommissioning activities and
excavations are complete. Since all of the Potential Soil Remediation Areas proposed in
the draft FS/RAP are located in areas that will be excavated or regraded as part of
decommissioning or FSR activities, removal of these areas of soil contamination will
occur pursuant to IMRAW requirements.

To ensure that remediation conducted under the IMRAW is consistent with final cleanup
goals approved in the final RAP prepared after the decommissioning is complete, DTSC
will work with PG&E to administratively update soil reuse screening levels for upland
areas currently established in the IMRAW, as well as to develop applicable screening
levels for soil reuse in lowland, wetland, or habitat areas during FSR activities. In
addition, PG&E will revise and resubmit the Predictive Ecological Risk Assessment to
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DTSC in late 2016 in order to complete the evaluation of whether chemical impacts in
any of the habitat areas poses any significant risk to ecological resources.

COCs on site may also include radiological constituents such as Cs-137. However, the
cleanup of radiological contamination is being performed under the regulatory oversight
of the NRC as part of its license termlnatlon process.

3.3.1.1.6.5Site Restoration

At the conclusion of all Civil Works activities, PG&E must reconfigure the property for
future use, in support of ISFSI and HBGS operations. Reconfiguration of the PG&E
property will occur in a phased manner at various locations as decommissioning
activities are concluded. Property not dedicated to operational activities will be -
,redevelo'ped in accordance with the FSR Plan, and will be developed to meet the
following -objectives:

e Implement mitigation prescribed in previously obtained permits

¢ Restore portions of property to natural conditions

e Reroute or repair drainage and grade site as needed to maximize
implementation of Low Impact Development (LID) measures

¢ Reroute, repair, or remove communications and other infrastructure on
property

e Enhance existing natural areas on the property to improve wildlife habitat and

connectivity and restore native vegetation

The Environmental Manager and Environmental Coordinator will interface with
contractors and regulatory agencies to ensure success (via monitoring and adaptive
management) of the objectives of the FSR and to ensure that all permit requirements
are met. At the conclusion of FSR activities, they will ensure that all permit completion
activities are properly documented, and appropriate correspondence is completed.

3.3.1.1.6.6 Strategic Waste

The Strategic Waste group maintains a staff of three Waste Management Professionals.
Within this group, one individual is specialized in Radioactive Waste, one in Hazardous
Waste, and-one is experienced in both areas. The team provides a robust source of
talent for oversight of waste management practices at HBPP, the packaging of waste
materials for disposal, and preparation of required shipping papers and notifications
when waste material is shipped from HBPP. These responsibilities span the
requirements of the Federal and State Hazardous Waste Management regulations, the
Federal Toxic Substances Control Act, the NRC waste management regulations, and
the Federal and State highway transportation regulations.
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Additionally, this team interfaces with transportation and disposal vendors to ensure that
the HBPP service needs are met, and that the vendors continue to meet HBPP
performance expectations. Each year, this team obtains export permits from the
Southwest Low-Level Radioactive Waste Compact, for radioactive waste leaving
California.

The Strategic Waste Management organization is responsible for coordinating waste
transportation, treatment, and disposal with vendors, reviewing and approving shipping
papers for waste shipments, evaluating securement practices for waste shipments,
completing waste disposal permits and reports for regional waste disposal compacts
and hazardous waste management reporting, and maintaining updates to the California
Hazardous materials Business Plan.

As waste material is generated during decommissioning, waste management personnel
interface with work crews and waste handling personnel to ensure waste materials are

~ efficiently packaged for disposal. This includes planning and oversight to ensure
container weights and volumes are optimized in order to minimize the total number of
waste shipments, and ensuring that waste packaging is aligned with disposal facility
acceptance criteria to avoid non-conforming shipments and additional fees. Additionally,
they ensure the continued movement of waste materials off the HBPP site, as an
excessive backlog of waste material on site could force a suspension of
decommissioning activities.

The staffing plan anticipates that the three Waste Management Professionals will be
required to oversee waste activities until completion of major excavation activities,
which is expected to coincide with completion of caisson removal. At that time, a
reduction in waste volumes being produced and shipped will allow a staffing reduction.
. Given this understanding, HBPP staffing plans assume that two of the three Waste
Management Professionals will depart the project during the third quarter of 2017. The
remaining Waste Management Professional is expected to remain on the project until
completion of major site restoration activities at the end of 2018.

3.3.1.1.6.7Waste Shipments
In 2015, the HBPP decommissioning project completed nearly 1000 waste shipments.

Table 3.3.4 - DECOMMISSIONING WASTE SHIPMENTS

“ Actual Shipments ; " Forecast Shipments b 2012~ | 2000~
i

09102011 2012 2013 2014 2015 | 2016 2017 _ 2018 j 2018 ;| 2018

" Number of
Shipments 1,004 1,089 511
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Waste management professionals will be actively engaged in coordinating the shipping
activity with the CWC, the transportation companies, and the disposal facilities.
Additionally, staff will ensure that shipping documents are properly prepared, that proper
permits are in-place, and that import/export licenses.are acquired . in support of the
shipping activities.

During 2016, major waste generating activities will be the RFB demolition, initial caisson
excavation, and intake canal excavation. Caisson excavation will continue into 2017.
Once caisson excavation is complete, the potential for radioactive waste generation will
be reduced to a level where oversight expertise should no longer be required, and the
project anticipates a /StratégiC Waste staffing reduction at that time.

3.3.1.1.6.8NRC Exemptions

PG&E obtained three exemptions from NRC for waste material disposal at the Grand
View, Idaho, facility. Within those exemptions, NRC established performance
requirements that HBPP must meet, including total volumes of waste material, total
amount of activity disposed, and total shipments of liquid waste. The Strategic Waste
staff will ensure HBPP complidance with the exemption requirements.

N
3.3.1.1.6.9Asset Recovery

The Waste Management staff will interface with PG&E asset recovery personnel to
identify materials that are no longer usable at HBPP, but that still have value. These
- items will be evaluated for asset recovery opportunities.

3.3.1.1.6.10 Waste Management Compliance

While waste materials are accumulated and packaged on site, the Strategic Waste staff
will perform com'pliance reviews of accumulated waste material, to ensure compliance
with waste management regulations. This includes regulation of radioactive waste by
the NRC, Hazardous Waste by the US.EPA, and California Hazardous Waste by the
California EPA.

3.3.1.1.7 Site Closure (License Termination Survey)

The Site Closure organization is responsible for ensuring site characterization and
Historical Site Assessment and LTP consideration during decommissioning; maintaining
and submitting updates to the LTP; ensuring performance of turnover surveys when
decommissioning or remediation of an area is complete to confirm compliance with
building, soils, and groundwater Derived Concentration Guidelines (DCGL) for future
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FSS; performing and documenting the surveys; revising procedures and programs;
coordinating with NRC oversight; and generating reports to the NRC and State of
California regulators. Site Closure has also assumed responsibility for the Count Room
as discussed later in this section. The Site Closure/FSS organization is depicted in
Attachment H.

This organization is managed by the Site Closure Manager. Within this functional area,
a project lead developed the LTP to radiologically release the site for unrestricted use.
The LTP is an application that is submitted to the NRC for an amendment to Facility
Operating License No. DPR-7 for HBPP, Unit 3. Submittal of the LTP to the NRC for
approval is required at least two years prior to license termination. It provides detailed
site characterization, descriptions of remaining dismantlement activities, plans for site
remediation, technical data for development of site-specific DCGLs, methods for FSS of
excavated soils for reuse, detailed plans for the final radiological survey, description of
the end state of the site, updated site-specific estimations of the remaining
decommissioning costs, and an update to the site environmental report. Based on
experience gained from other decommissioned sites, submittal of this plan as early as
practical has facilitated early end-state decisions and provided for stakeholder
involvement. g

The LTP was submitted to the NRC in May 2013. NRC requests for additional
information on the LTP submittal were addressed with the NRC through early 2014.
PG&E has continued to assist the NRC with its environmental assessment for its
approval of the LTP. The License Amendment Request (LAR) proposes to add License
Condition 2.C.5, which approves the LTP.

Releasing the site from its Part 50 License follows a rigorous survey process that -
requires specialized skill sets and substantial and accurate documentation under a
quality-related program. The MARSSIM approach to final status uses a graded
approach to determine if a survey unit meets the release criteria. In other words, the
greater the potential for contaminants to be present in concentrations at, or above, the
DCGLs, the more demanding the survey. The more demanding survey translates into
more complicated and time-consuming preparation and development, survey
performance, and evaluation activities. MARSSIM uses three classifications to dictate
the level of effort of survey, Class 1 béing the most rigorous and Class 3 being the least
rigorous. Survey unit release can be divided into four phases:

e Phase 1 Remediation—In this phase, the soils or building surfaces are
remediated until there is a high degree of certainty that the survey will pass the
FSS. No remediation may be required for Class 3 units, while Class 1 units may
require a substantial amount of effort. Class 1 units can take four weeks or-longer
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to remediate. Remediated soils are sampled to determine if the levels are below
the DCGL and to determine the appropriate disposition (e.g., reuse for backfill or
shipment for burial). Historically, Class 2 and Class 3 units should require little to
no radiological remediation. Once the survey unit has been successfully
remediated, it is turned over to the FSS group who will initiate isolation and
controls. -

¢ Phase 2 Planning—The planning phase typically is performed in concert with the
remediation phase, provided the original configuration and classification of the
survey unit remains unchanged. During the planning phase, the followmg
sequence is followed to develop the FSS package:

)

The survey unit is delineated by GPS and a .dwg file is created in AutoCAD.
The time to complete the survey is dependent on the complexity of unit, but
three days is the minimum.

The Data Quality Objective process is started for the package.

Appropriate characterization data for the unit is determined and entered into
the package.

Based on the characterization data, the number of samples is determined in
accordance with RCP FSS-7. .

The locations of the samples are determined by importing the .dwg file into
the Visual Sample Plan (VSP)* software.

Survey instrument Minimum Detectable Concentrations (MDC) and Lower
Limit of Detection (LLD) are calculated and entered into the package.
Investigation levels are determined for the survey.

General and specific instructions for the performance of the survey are
developed.

A prospective power curve is developed to ensure that sufficient power exists
in the survey to pass the unit.

Once the package is complete, it is sent for a review by another FSS
Engineer. Package development time is about one week for a simple survey
unit such as a small Class 3 excavation. More complex units, such as a Class
1, may take two weeks or more to complete. The peer review typically takes a
minimum of one week to complete. During this review, all data and
calculations are verified as well as assumptions, instructions, and other items.
Once all comments and questions are reconciled for the peer review, the
package is sent to the Site Closure Manager for review and approval. As in

*VSP is a software tool that supports the development of defensible sampling plans based on statistical
sampling theory and the statistical analysis of sample results to support confident decision maklng It was
created by the Pacific Northwest National Laboratory, a division of Battelle.
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the peer review, all comments and questions are reconciled. This review and
approval time varies as well, typically with a one-week minimum. To ensure
quality in the data being reported, this work is performed under the FSS
Quality Assurance program.

Phase 3 Survey—The time required to perform the FSS is dependent on the
complexity of the survey unit. Following are factors affecting the survey time:

o

Configuration of the survey unit. Simple survey units such as a small
excavation like the Circulating Water Piping or a Class 3 building typically will
take a. week to complete. Heavily remediated Class 1 areas may take several
weeks to complete. Piping surveys typically take in excess of a month to
perform, due to the complexity and instrumentation used. '
Survey instrumentation used. Hand-held detectors are straightforward and
require minimal setup time. However, there will be instances where it is not
practicable to use these and the In Situ Object Counting System (ISOCS) will ’
be required to perform scans. The ISOCS system relates direct gamma-
spectroscopy-obtained data to concentration levels in the soil for surface area
scans using the system. The ISOCS requires more maintenance and setup
time for operation, due to needing more mechanical support for cranes, which
in turn requires more operators and riggers. Use of the ISOCS, therefore, will.
extend the time required to perform the survey.

Weather-related factors. Heat and cold have a relatively minimal effect at
HBPP. However, because the scanning process depends on electronics,
surveying during the rainy season will be problematic. Rain also impedes
access to excavations, due to slippery conditions, as well as presenting a
water-control issue. In addition, storm water run-off and groundwater in
excavations may also potentially cross-contaminate areas that are
remediated, and careful planning, timing, and consultation with FSS is
required to mitigate this risk.

Survey investigations. If a large number of investigations are triggered during
the survey, the survey time will be extended. Investigations may be due to
either the presence of an abundance of naturally occurring radioactive
materials or the presence of plant related activity.

“Piggy backing” of complex survey units. Complex survey units W|lI typically
require the use of the entire FSS survey staff. If, due to unforeseen
circumstances, two or more complex units are to be surveyed simultaneously,
then the survey staff will be reduced in each unit, resulting in a longer time to
survey. . :
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¢ Phase 4 Data Analysis—The data analysis phase consists of a review of the
survey and all data generated to verify that the survey was performed as written
and the data were of sufficient quantity and quality to support the assumptions of
the survey. Graphical representation of the data is generated for inclusion in the
final report for the survey area. Figure 3.3.7 depicts a typical flow path for a
simple Class 3 area. The numbers above certain tasks represent the average
time, in days, for the completion of that task. The numbers in black represent
FSS surveyor’s time, and the numbers in red represent FSS Engineer’s time.

FIGURE 3.3.7—TYPICAL FSS PROCESS
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Because of the similarity between MARSSIM and MARSAME, the FSS group also
prepares packages and performs surveys for disposition of various types of material
and equipment that are to be released from the site. Much of this work was performed
during the demolition of the fossil units on the HBPP site. However, even during the Unit
3 decommissioning, there are times when it is beneficial to use the MARSAME process
to better plan and document surveys to disposition items such as office trailers, major
pieces of equipment, or building debris. Like MARSSIM surveys, the MARSAME
surveys are quality records subject to NRC oversight.

NRC Oversight of the FSS Process

During decommissioning, FSS staff coordinates with the NRC, which independently
reviews the process. Routine conference calls and periodic meetings are scheduled to
update the NRC on decommissioning progress and anticipated future FSS survey work.
The NRC will, at times, request that split samples be sent to its contractor for
independent analysis. Additionally, its contractor will at times be present on site to
observe FSS performance and perform independent measurements of areas being
surveyed.

Survey Unit Documentation and License Termination

Once all survey units within a given larger survey area are complete, a submission
report is developed for providing all documentation to the NRC for review and approval.
To assist in the data review, extensive site mapping and geospatial representations with
overlaid sample data are developed for the final area report. Once again, a quality
check process of the entire area report is utilized prior to submittal to the NRC. During
the NRC review, requests for additional information are answered by the technical FSS
staff.

Once all survey areas have been submitted and approved by the NRC, an LAR for the
termination of the 10 CFR Part 50 license is developed and submitted to the NRC for

approval. Requests for additional information must be addressed during the review of
the LAR and any final survey area packages submitted along with the LAR.

To implement the above processes, the following key staffing positions for this
functional area are required:

e Final Status Survey (FSS) Consulting Engineer
e FSS Engineer

e FSS Report Writer

e Operations Foreman

e Radiological Control Technician/FSS Technician
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¢ Radiological Decontamination Technician/FSS Labor
Count Room

The responsibility for measuring the radiological constituents of samples taken in the
field was originally assigned to the RP organization. Since the major radiological source
terms have been removed and the residual concern is for measuring at an
environmental background, the responsibility was shifted to the Site Closure
organization. The Count Room Supervisor supervises and coordinates the activities of
foremen and laboratory technicians to ensure work in the laboratory is performed safely,
correctly, and in a timely manner. The Count Room functional area is responsible for:
analyzing radiological constituents of work area and environmental samples; calibrating
and maintaining instrumentation; bioassay sampling (due to potential intakes of
transuranics); assessing internal and external doses; evaluating emergent radiological
hazard; developing ALARA reviews and controls, coordinated with Engineering/Project
work packages; evaluating post-decommissioning building and area status relative to
DCGLs for buildings, soils, and groundwater; revising procedures and programs; and
generating reports to the NRC and State of California regulators.

Count room staffing began the triennium with approximately seven personnel assigned
and remains constant through 2018, with decreases toward the end of 2019 as the field
work requiring samples ends, records are closed out, and the count room is shut down.

Final Status Survey Staffing

The FSS is staffed by experienced site termination personnel, both professionals and
technicians. Within the group, there is experience from SONGS Unit 1, Yankee Rowe,
Fermi 1, Maine Yankee, Connecticut Yankee, and various DOE and research reactor
and facility decommissionings. In addition to the experienced personnel from other
decommissionings, local-hire personnel who were trained and qualified by the RP group
have been transferred to FSS and aligned with experienced personnel for additional
qualification to supplement the experienced core group of technicians.

Staffing levels at the beginning of the triennium were approximately 23, which is slightly
higher than expected in the 2012 filing. Management actively reviewed the survey plans
and administrative requirements to confirm the need for a sustained staffing level. The
review identified approximately five positions that were unnecessary for about a one
year period and that, after that period, the ramp-up did not need to be as steep.
Accordingly, the 23 positions were temporarily ramped down to approximately 20 after
RPV removal, and then ramped back up to 21 at about the mid-point of caisson
removal. The increase coincides with increased sampling required to confirm the
radiological status of the soils remaining around the caisson and to clear any caisson
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rubble for reuse. The next ramp-down coincides with completion of site restoration at
the end of 2019, then decreases through the year to just a few persons in 2020,
depending on the workload associated with responding to license termination questions.
The staffing reevaluation resulted in a savings for labor of about 7 percent. Figure 3.3.8
shows a comparison of the levels submitted in the 2012 filing with the current
predictions going forward.

FIGURE 3.3.8— NDCTP FINAL STATUS SURVEY STAFFING COMPARISON (2012 TO
2017)
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Final Status Survey Consulting Engineer

The overall responsibility of the FSS Consulting Engineer is to advise the FSS
Supervisor on technical matters regarding the development and operation of the FSS
program. This position is responsible for developing and maintaining procedures,
processes, Technical Basis, license bases, and license termination plans and
documents. The FSS Consulting Engineer advises management and staff on preferred
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means and methods for interfacing with stakeholders and regulatory agencies and for
completing assigned tasks.

Final Status Survey Engineer

The overall responsibility of the FSS Engineer is the planning and development of
Survey Package(s) and supporting documentation (i.e., technical position papers,
procedures, work instructions, and calculations). This position is responsible for
developing and maintaining procedures, processes, and plans for executing
MARSSIM-compliant implementation strategy(s) for effective FSS of the HBPP footprint,
including open land areas and building surfaces, and compiling associated data and
reports.

Final Status Survey Report Writer

The overall responsibility of the FSS Report Writer is the preparation and packaging of
FSS-related documentation and data required to support license termination. The FSS
Report Writer assists the FSS Engineer(s) and FSS Consulting Engineer in the
preparation of Survey Packages and other FSS Program documentation, including
regulatory submittals, LTP, and Data Quality Analysis reports.

Final Status Survey Foreman

The overall responsibility of the FSS Foreman is to provide guidance to FSS
Technicians. The FSS Foreman provides radiological safety input for planning activities
at the site to and confers with cross-departmental supervision and management to
ensure dose and safety goals are accomplished.

Final Status Survey Technician

The FSS Technician’s primary responsibility is to ensure the successful completion of
the project while maintaining safety as the first priority. Personnel assigned to this
position perform radiological surveys and use those data to ensure that personnel in the
field are informed of the hazards and know the appropriate protective equipment and
procedures to use while completing assigned tasks.

Figure 3.3.9 shows the FSS manpower that PG&E will require to complete the
decommissioning effort, compared to the manpower required by other nuclear
decommissioning projects completed recently.
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FIGURE 3.3.9—HBPP FINAL STATUS SURVEY MANPOWER BENCHMARKED AGAINST
INDUSTRY
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To implement the FSS program at HBPP, PG&E developed the following new Quality
Program procedures:

e RCP FSS-1, Survey Unit Classification

e RCP FSS-2, Preparation of FSS Survey Plans

e RCP FSS-3, Final Status Survey Background Assessment

e RCP FSS-4, Isolation and Control of Areas for Final Status Survey

e RCP FSS-6, Operation of the Leica Geosystems GPS

e RCP FSS-7, Determination of Number and Location of FSS Samples

e RCP FSS-8, Collection of Site Characterization and FSS Samples

e RCP FSS-11, Split Sample Assessment for FSS

¢ RCP FSS-13, Area Surveillance Following FSS

e RCP FSS-14, Data Quality Assessment

e RCP FSS-15, Statistical Tests

¢ RCP FSS-16, ALARA Evaluations for FSS Areas

e RCP FSS-17, Preparation of FSS Survey Reports

e RCP FSS-18, Computer Determination of Number and Locations of FSS
Samples
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3.3.1.2 Programs

Programs are those activities that are required by regulation, license, or the company in
order to ensure that the decommissioning is accomplished safely and efficiently. While
there are many such programs in operations at HBPP, the ones that have the most
financial impact include implementing and maintaining the Corrective Actions,
Enterprise Risk, Work Control, and Procedure Manual Programs.

3.3.1.2.1 HBPP Decommissioning Co;'rective Action Program

HBPP’s 10 CFR Part 50 license requires that PG&E develop and maintain a CAP.
PG&E’s CAP is compliant with NRC regulations. At HBPP, PG&E utilizes a function
within the SAP enterprise risk management software known as “SAP Notifications” to
identify, track, and resolve issues potentially requiring corrective action. Each worker at
HBPP has access to SAP Notifications, either directly or through their Supervisor.

The CAP is used to document deficiencies and errors that could affect worker and
public safety, the environment, or compliance with regulatory requirements. It is used to
identify declining performance trends and lessons learned, and it provides a vehicle for
effective management action to improve overall performance. The CAP classifies
problems based on significance, risk, and consequence, and it uses tiered analysis
methods to identify causes and effective corrective actions.

The effectiveness of the CAP is dependent on the participation of the work force to
identify and report problems, and on leadership to address and correct any problems.
Management must make a strong commitment to train staff and to develop a safety
culture where problem reporting is viewed as a tool to improve performance, rather than
a punitive function to identify poor performance. From the worker in the field to the
supervisor, the CAP coordinator, and the management team, everyone has a role and
responsibility that is defined in implementing procedures. There is a requirement and
expectation that problems are reported and addressed in a timely manner, and this is
closely monitored in monthly CAP performance metrics. Additional CAP oversight is
provided through the Management Observation Program, Quality Assurance audits, and
NRC inspections.

From before the start of decommissioning, HBPP successfully irriplemented an effective
CAP that has contributed to the overall safe and compliant decommissioning progress.
The CAP has also identified adverse trends of recurrent minor problems that indicated
the need for further analysis and extended corrective actions.

Another challenge and success of the HBPP CAP has been the integration of primary
and sub-contractor work forces in the CAP. Various contractor personnel, often without
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previous CAP experience or a skeptical attitude, have embraced the program and
integrated it into their own programs. CAP metrics have shown healthy performance in
problem identification and resolution, and in meeting self-imposed performance goals.

3.3.1.2.2 Enterprise Risk Program

At the Corporate Risk Management program level, the HBPP Decommissioning
Manager supports and participates in the Corporate Risk Management Vision and
Strategy, as well as the Enterprise and Operational Risk Management (EORM) System.
The Decommissioning Manager ensures that the decommissioning risk process
complies with specific EORM risk management requirements applicable to the
decommissioning project. The Decommissioning Manager further ensures that identified
high-risk items are addressed at the EORM level and that the required risk data form is
entered into the EORM database (ECTS-Risk).

At the project level, the HBPP Decommissioning Project Team has developed,
implemented, and executed a functional and-effective Risk Management Program. The
Decommissioning Project Risk Management Program (DRM) provides for systematic
evaluation and management of decommissioning Work Process and Work Process
Activity risk elements. It provides a methodology for identifying, evaluating, assessing,
mitigating, tracking, and reviewing Decommissioning Work Processes and Activities that
pose a potential risk to the public, the employees, or the Company. The DRM process
integrates management, safety, engineering, Subject Matter Experts, and workers into
risk identification and evaluation, risk response planning, risk monitoring, and periodic
risk review and reassessment. '

DRM has successfully integrated the essential elements of several available risk
management resources into a coherent and productive risk management process.
Those resources include the Corporate EORM Program, the existing HBPP Risk
Management Program, HBPP Industrial and Occupational Safety Programs, HBPP
RAD Safety, Environmental safety, Systems Safety Engineering, and subject matter
experts. This integrated Risk Management process has resulted in outstanding safety
performance and demonstrable risk reduction throughout the decommissioning process.
Finally, DRM products have facilitated several major design and process changes that
have proven to be beneficial to the project’s safe and environmentally sound production
performance. ' :

The Corporate Risk Management Program Vision, as it relates to the HBPP
Decommissioning project, is a consistent, comprehensive, transparent, rigorous, and
integrated data-driven, risk-based decision-making process. The Corporate Risk
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Management Strategy implements the EORM Program to address risk governance,
identification and evaluation, response, monitoring, and review.

HBPP has achieved H&S residual risk forecasts in RPV removal and facility and utility
decommissioning to date. HBPP is on track to achieve forecasted residual H&S project
risks with regard to future waste transportation and caisson removal activities. The
following are benchmark highlights of waste transport and caisson removal risk
reduction and risk mitigation progress:

e HBPP has driven public safety and industry benchmarking in the
decommissioning of HBPP facilities and continues that drive early in the design
phase for caisson and subsurface structure removal. Subjeét matter experts

| knowledgeable in water cutoff walls and SOE are on contract to provide
oversight. PG&E requested the contractor to benchmark seismic design criteria
with other recent projects and evaluate the application of those methodologies at
HBPP. Key decisions were made (e.g., to eliminate installation of steel ring
beams and leave SOE in the ground) to eliminate hazard scenarios and reduce
personnel hazard exposure time during caisson excavation. Continuing
situational awareness with regard to this project and its inherent environmental
risks, and potential construction and personnel risks, have led the Contractor to
design sufficient length into the new CSM equipment to reach the F Clay layer
(170 feet below grade). This eliminates the risk of having to work heavy
equipment and personnel in potentially unstable soil conditions.

e Caisson removal design changes that integrate water cutoff wall design with
excavation support have resulted in the reduction of the Risk Impact Scores
associated with the removal process. The rescore is being done by the
Decommissioning Manager upon recent completion of integration of the water
cutoff wall design with SOE by the Contractor and maturity of design
development that has been approved through two RRB meetings at HBPP.
Appropriate independent oversight has been provided by PG&E (the Engineer of
Record for the caisson feasibility removal study) and Subject Matter Expertise
consultation on water cutoff and SOE.

3.3.1.2.3 Work Control

Decommissioning work control is an approved program that meets NRC requirements
for decommissioning a nuclear licensed facility. The Work Control Program (WCP) for
the PG&E self-perform work was defined in Humboldt Bay Administrative Procedure
HBAP C-45, Work Control Process. This procedure met regulatory requirements, and it
brought together site programs, requirements, and the decommissioning strategy to
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provide detailed instructions for execution of physical work in the field. The primary
program objective is to assure work is performed safely, with exposure kept ALARA and
no adverse impact to the public or environment.

As the site transitioned from self-performed work to a civil works project, the work
control process had to transition, too. A new procedure, HBAP C-17, Work Control
Process for Civil Works Projects, was developed for use by the primary CWC. HBAP C-
17 also contains the -necessary regulatory elements and site programs to assure safe
and effective decommissioning. It also provides the interfaces between PG&E and the
CWC to ensure work planning meets contract requirements, through PG&E review and
approval of contractor submittals. '

All site work is now under the HBAP C-17 civil works program. HBAP C-45 was also
necessary to complete remaining self-perform work.

Trained Work Planners with decommissioning experience are a key element of the
WCP. They create work packages through systematic planning and documented
coordination with all affected organizations to assure safe and compliant
decommissioning. Planners use their experience to provide valuable lessons learned
and best practices developed through trial and error and events at other sites. They
provide an experienced perspective to the planning strategies, decommissioning

' sequencing, and preparation work.

Early strategic planning provides opportunities to identify preparatory work or
infrastructure investments that can maximize proficiency and minimize hazards and
other impacts. For example, the up-front investment to install fabric buildings
manufactured by the Rubb Group (hereafter referred to as "Rubb tents”) for waste
management areas had significant dividends. The tents provide an area to dry and
stockpile excavation spoils for disposal shipment or later use. They reduce
environmental and radiological cross-contamination risks, and provide significant cost |
saving over having to dispose of wet soils and using other methods to manage large
volumes of waste within a small site footprint.

Work planning interfaces with a wide range of programs, regulations, organizations, and
concurrent work activities to develop a work package ready for field execution by :
various contractor craft. Comprehensive planning draws from the broad experience and
expertise of all disciplines and assures that critical program elements are captured.
Benefits are realized across the board, from the site’s excellent safety and exposure
record, to industry-leading decommissioning successes and practices that are
internationally recognized. Key elements and considerations of the work planning
process include:
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e Strategic planning : o Safety Clearances
e H&S L e Excavations and ground penetrating
e Environmental protection controls
e NRC License Basis Impact o Post Maintenance and Modification

~ Evaluation testing
¢ Design engineering and ¢ Contract work forces

- configuration control _ e Hazardous material abatement and
e Operations and Maintenance controls
e RP ¢ Permitting '
o Radiological waste packaging, o CAP

transportation, and disposal ¢ Rigging and Lifting

e FSS e Temporary power
e Cost and scheduling o Fire protection and loss prevention

» Quality Assurance Program ‘
The HBPP Unit-3 decommissioning project is continually challenged with unique
features and issues due to the age of the facility, radiological conditions, operating
history, small site footprint, competing projects, area weather, and proximity to operating
units. These challenges require many innovative and first-of-a-kind work evolutions,
close coordination with multiple agencies and site organizations, and interface with
operating facilities and active Unit-3 equipment. Some of the 6hallenges include:

¢ Innovative and first-of-a-kind CSM wall for the caisson removal had to consider
significant risks, such as fire and earthquake hazards '

e Complex design of a restricted space ventilation system for caisson removal that
uses computer models to address personnel air quality and heavy equipment
exhaust E

o Critical increase of the capacity of the GWTS to handle predicted EI Nifio rainfall

~increases, while maintaining the system in operable condition

¢ Unique design of a hanging staircase for caisson entry and exit that can manage
changing excavation elevations

Work Planners prepare work packages that contain detailed instructions, drawings, and
procedures necessary for the craft to execute the work safely and effectively. Support
organizations are engaged in the planning process to assure that proper controls and
permits are addressed, and necessary resources, equipment, and materials are staged
and ready. Engineers provide technical evaluations and design changes in support of
the work plans.

The overall development and approval of work plans often requires complex sequencing
and coordination. For example, the installation of sheet piling and the coastal trail
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4

relocation to facilitate outfall canal work required cross-organizational coordination to
address potential environmental impacts and to minimize public trail closures.

Most planning involves coordination with the waste group to receive, survey, package,
and ship waste, and with the FSS team to avoid cross-contamination. Specific controls
are implemented by Environmental to evaluate hazardous material such as asbestos
and mercury, to assure proper personnel protection controls, and to prevent generation
of mixed waste. Work in yard areas requires excavation permits that provide controls to
prevent contact with active systems, mixing of spoils with clean material, and proper
environmental BMPs. Planning must consider natural challenges for the area such as
the high rainfall average, near-surface water table, and tidal effects that increase the
risk of flooding.

While work planners prepare packages to support work well ahead of the work
execution schedule, they are also fully engaged in active work execution. They conduct
transfer-of-knowledge tailboards to provide craft with the overall planning strategy and
methodology used to develop the plan. This is effective to build teamwork, to reduce
replanning, and to engage craft knowledge. Planners engage the craft to help resolve
unknown conditions and configurations in the plant, and both parties are involved in
problem solving and work plan modification as needed. The gained experience and
lessons learned are incorporated into work plan development, which contributes to
decommissioning successes.

While high-risk or unique activities require specific planning, a population of

* standardized work packages and engiheering evaluations was developed for routine
activities and minor site or equipment maintenance. These activities are controlled
under separate approvals, requirements, and funding. This type of preplanning reduced
overall burden and lmpact on the planning organization.

Starting from the early phases of decommissioning, through transition to OAD, the WCP
continues to evolve to meet the challenges of unique HBPP hazards, non-nuclear-
experienced craft, first-of-a-kind work evolutions, lessons learned, unsafe events, and
trends. The WCP underwent significant revisions following safety stand-downs where
craft and management came together to identify program weaknesses and
improvements. Changes continue to evolve for transition to a civil works project.

Work control training is provided for decommissioning personnel as part of their
required training profile. The training is an overview of the entire planning process, from
conceptual planning through package completion. It describes work package
development and review, transfer of knowledge meetings between planners and job
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supervisors, management and control of the packages in the field, and final work
verification and closure.

Procedure writers are integrated into the WCP to develop and revise procedures that
are an integral part of the work package planning and execution. Approved procedures

- provide detailed instructions for many repetitive or complex tasks performed during
decommissioning activities. Procedures are necessary to implement the NRC license
basis such as the Quality Assurance Plan, the Fire Loss Protection and Prevention
Program, the Emergency Plan, and the Security Plan. Procedures provide processes to
evaluate work that could affect the license basis, and they implement administrative
controls for record keeping, document control, organization structure, training and
qualifications, design control, and many other programs. Refer to Section 3.3.1.2.4
below for additional detail regarding the procedure manual.

3.3.1.2.4 Procedure Manual

At the start of decommissioning, there were more than 700 hundred mature HBPP Unit-
3 procedures that were required for maintaining Unit-3 in SAFSTOR status and assuring
safe storage of spent fuel and radioactive waste. This number did not include
procedures used by support organizations such as DCPP for Regulatory Services,
Quality Assurance, Procurement, Records, Laboratory testing, and Calibrations. As the
radioactive waste source term is reduced during decommissioning, and the project
transitions to OAD, the number of procedures has been reduced to about 250, with
additional procedures slated for cancellation or consolidation at the completion of
upcoming project milestones.

The hierarchal structure of HBPP Unit-3 procedures conforms to regulatory
requirements and nuclear industry standards. It is a top-down structure that begins with
the NRC issued 10 CFR Part 50 license for possession of special nuclear material. The
license invokes various programs that comprise the licensing basis, and changes to the
license basis are subject to review and approval by the NRC. The licensing basis
documents contain commitments to regulations, regulatory guidance, and industry
standards that are implemented through various procedures. The conditions of the
License, the License Basis, and the implementing procedures are all subject to
administrative controls, NRC inspections, and independent quality assurance audits.

The HBPP Unit 3 procedures are organized in the procedure manual volumes as shown
below:

« VolimeO Contractor Procedures
e Volume1 Administrative Procedures
e Volume2 Equipment description and Operating Instructions
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e Volume3 Emergency Procedures

e Volume4 License

e Volume5 Maintenance Procedures

e Volume 6  Surveillance Test Procedures

e Volume 7 Radiation Protection Procedures

e Volume 8 Chemistry Procedures

e Volume9 Temporary Procedures

e Volume 10 Environmental Procedures

¢ Volume 10a-Safety Health and Management Procedures

e Volume 11 Security Procedures

¢ Volume 11b Security Procedures for Areas Containing Category 2 Quantity
_ of Radioactive Material ‘

e Volume 12 Technical Basis Documents

¢ Volume QA Humboldt Bay QA Manual

e Volume 14 Decommissioning Procedures

e Volume 15 Waste Procedures -

Some of the revisions to the License Basis were significant milestones during
decommissioning, and they had extensive impact on site organizations, associated
programs, and numerous implementing procedures. These types of changes are
carefully planned, coordinated, and executed within defined implementation periods that
- consider completion of cross-discipline reviews, approvals, and training and qualification
updates. B ' ‘

Reductions of the Site Emergency Plan as the project source term was reduced to OAD
levels was a significant license basis revision. This change was coordinated with the
transition to a stand-alone ISFSI, and permanent shutdown of the main plant exhaust
system and gaseous effluent monitoring. This change resulted in the cancellation of
numerous procedures and the reduction of the quality classifications of many others.

" Procedures will be under constant change as other decommissioning milestones are
met. They will change to reflect the decommissioning status, organizational changes,
and reduced radiological hazards. A balance is maintained between reduction of
procedure burden to keep up with incremental decommissioning, and the creation of
burden from frequent revision of procedures.

The procedures group includes nuclear-experienced procedure writers, who are
responsible for managing the procedure change process, and the document control
group, who are responsible to prevent the use of outdated procedures, word
processing, revision tracking, and record retention. This organization sponsors license
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basis changes and coordinates the implementation. Procedure writers are involved in
the WCP to develop and revise procedures that are an integral part of decommiissioning
planning and execution. Decommissioning procedures also provide detailed instructions
for unique and first-of-a-kind activities, and for repetitive or complex tasks.

Procedure changes that are initiated by the responsible owner organizations are
carefully controlled and reviewed by the procedures group to identify and prevent
adverse impact on the license basis, and related programs. These procedure changes
can have wide-ranging consequences or potential impacts on the license conditions or
NRC commitments. Changes can introduce unanalyzed conditions, or deviate from
controls that could prevent a postulated accident. All changes are subject to review by
trained and qualified individuals that are designated as Independent Safety Reviewers,
based upon their backgrounds and relevant experience.

Many of the decommissioning activities involve quality-related SSCs, and quality-related
activities governed by the Humboldt Bay Quality Assurance Plan. These quality-related
SSCs and activities are controlled by quality-related procedures that invoke regulatory
administrative requirements for record keeping, document control, organization
structure, training and qualifications, design control, and other programs. All quality-
related SSCs and activities are subject to independent Quality Assurance audits per
regulatory requirements. Quality-related programs include:

e RP controls

o Effluent monitoring

¢ Radwaste shipping

¢ Site characterization )

¢ Fire Loss Protection and Prevention Program
e Emergency Plan

o Security Plan |

o Off-site Dose Calculation Manual

3.3.1.3 Remainder of Plant Systems/PG&E Civil Works Support

The remainder of plant systems and support of civil works is comprised primaﬁly of
direct labor costs and the cost of tools and equipment to support the ongoing efforts of
the CWC.

3.3.1.3.1 Direct Labor .

Table 3.3.5 highlights the budget analy3|s for direct labor between the 2012 NDCTP and -
this 2017 filing. :
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TABLE 3.3.5—DIRECT LABOR BUDGET ANALYSIS

2012 NDCTP 2017 NDCTP
Deita Deita
0 from Base from Reduced
SEEN (nominal / $2014) | (nominal / $2014)

Remainder of Plant Systems / PG&E Civil Works Support 17,842,068 18,633,496 16,810,325 15,748,319 2,743,043 18,257,949 375,547 (1,447,623)|
Radiation Protection 15,065,776 15741342 14201151 15748319 2,509,630 18257949 (251660 (4,056,798)|
2,776,292 2,892,153 2,609,174 233413 2,892,153 2,609,174

Caisson 553,834 592,542 592,542 - 1,338,207 1,104,794 (512,252) (512,252)f
RP Discrete 395,59 426112 426412 1,104,794 1,104,794 (678683 (678,683)
Contingen: 158,238 166.430 166,430 233,413 166,430 166,430

18,395,902 19,226,037 17,402,867 15,748,319 4,081,250 19,362,743 (136,706) (1,959,876)

Prorated Reduction ' 1,823,170 or 9.5%

Note:
1. The prorated reduction represented $1.8M of the $47M. RP Discrete was expected to be reduced by 9.5% but increase: d 0.7%

At a summary level, HBPP is tracking about $0.1M over what was filed in the 2012
NDCTP for RP support of Plant Systems and Caisson removal ($2M overrun against
the reduced value).

As previously discussed, PG&E remains attentive to the dynamic needs for staffing by
routinely reviewing those needs and tracking actual expenditures against the expected
expenditures. By developing the staffing plan early based on the planned execution of

decommissioning and by frequently reviewing needs against actuals, PG&E has been

able optimize the staffing levels. During this process, PG&E recognized two issues and
was able to adjust the staffing levels accordingly.

The first issue involved the RP support needed to safely remove the highly
contaminated and highly radioactive plant systems such as the RPV. Additional staffing
was needed to adequately protect the work force, public, and environment. The need for
additional staffing persisted until the end of 2015 when the RFB met OAD criteria and a
forty-foot section of the building was demolished to grade. The designation of a
Restricted Area or RCA was no longer required, and the staffing was reduced.

The second issue involved a reevaluation of the staffing needed to support OAD. During
the routine review of the work plans, PG&E recognized that the RP support needed for
safe caisson removal and site restoration was less than originally thought and that some
of the work was redundant with work assigned to the FSS group. PG&E reduced the
forecasted staffing requirements to better optimize and utilize the staffing resources.

This rigorous process has successfully adjusted the predicted staffing needs from 36.6
FTE-Years in the 2012 filing to 38 FTE-Years in the 2017 filing, which accounts for the
$170K adjustment in forecasted costs. The 2012 NDCTP filing forecasted a reduced
number of RP Discrete resources in 2017, with radiological field oversight support
completing in mid-2017. Radiological clean-up of the intake and discharge canals were
initially planned to be completed in early 2015, but have been replanned in the 2017
NDCTP filing to be completed by end of 2016. The LRWB retention wall and foundation
is planned to be removed in mid-2018. This structure was found to be more
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contaminated than previously planned and it remains one of last radiological field
activities to be performed. Appropriate RP Discrete resources are being applied during
2017 and 2018 to remove the Reactor Equipment Drain Tank (REDT) at the bottom of
the caisson near the end of 2017 and the remaining LRW substructures in 2018.

From the data, it is easy to conclude the PG&E has done a reliable job of forecasting
staffing needs, managing staffing head count and billing rates to the forecasted values,
adjusting to changing conditions, and seeking opportunities to further optimize the
staffing. Therefore, PG&E believes that the methodology that it developed in the 2012
NDCTP filing to ascertain the staffing costs for RP support is sound, and that
methodology was retained for the 2017 NDCTP.

3.3.1.3.1.1Craft

Self-Perform work is completed, and there are no more costs associated with this
section.

3.3.1.3.1.2Radiation Protection

Throughout the decommissioning, the focus and purpose of the RP organization has
been the protection of the employees, public, and environment from the potential
deleterious effects of exposure to radioactive materials and ionizing radiation. The RP
organization accomplishes its mission through a combination of monitoring, measuring,
and controlling the radioactive materials and access to those materials.

The RP organization is divided into several functional areas. RP technicians provide all
~ required RP functions and RP deconners maintain cleanliness and prevent
contamination from spreading throughout the plant and to workers required to be in
those areas. These combined teams of RP technicians and RP deconners provide all
the required job coverage, including performing routine and special surveys and
manning the radiological control points for each of the processés and activities,
ensuring that the radiological dose and contamination remained in a controlled
environment.

HBPP radiation protection rules and practices are established in accordance with NRC
regulations, and PG&E company policy is to provide for the safety of HBPP workers
occupationally exposed to radiation. Thus, it is of utmost importance that all HBPP .
radiation protection rules be strictly complied with by all individuals while in an HBPP
RCA. All radiation workers occupationally exposed to radiation at HBPP are required by
the NRC to have a basic knowledge of the risk associated with their radiation exposure.
Each radiation worker understands of how to apply radiation protectidn principles and
precautions to maintain personal exposure to levels that are ALARA. In addition,
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individuals working in an RCA are expected to conduct themselves in such a manner as
to minimize any occupational risks to themselves or others, using practicable means.

The number of technicians assigned to any particular job is generally predicated on the
complexity—the more activities going on at once that can affect radiological controls,
the more sets of hands and eyes that are required. To maintain the required controls
needed for the levels of HBPP alpha contamination, most job coverage activities
needed a minimum of two RP technicians and two RP deconners. In some of the larger
activities (e.g., RPV removal and SFP work) the job could, at times, require as many as
four RP Technicians and four RP Deconners, with the specific numbers on these teams
“changing as the course of the specific task’s radiological conditions Qhénged .

There are several reasons that job coverage is seldom limited to either one RP
technician or one RP deconner—the need to maintain constant oversight of radiation
levels, the multiple job responsibilities of RP deconners, and the nature of the work
itself. Given that radioactivity can only be seen with a meter, it is easy for workers to
challenge boundaries, which at times are largely conceptual, bound by policy and
practice that go beyond simpler measures such as posting and other barriers. Because
workers must focus on the completing task at hand, the role-of RP is one of oversight
and restraint, which can easily become compromised when members of the RP team
become focused, necessarily, on specific tasks such as conducting a survey, or when a
tech must leave the job area (e.g., to obtain supplies).

RP deconners have been used throughout the project in more than just RP-specific
functions, often serving in the roles of laborer or utility worker. While this versatility has
been useful, it has required more personnel in the field to ensure that laborer and utility
worker tasks do not compromise the importance of RP functions. Furthermore, much of
what RP deconners do is of such a nature that two or more workers are required for
certain portions of an overall evolution, (e.g., wrapping and securing a large
contaminated object in plastic sheeting).

The nature of decommissioning work is such that major job evolutions include muiti-
level prerequisite activities, (i.e., at times a team is required to wait while a sub-group
completes preparatory work such as rigging or laydown of contamination control
materials). Unlike a work environment where the process is unchanging and ongoing
(e.g., assembly line, planned outages, and operational work), the decommissioning
process is fraught with hold points which, while leaving some team members in a
standby mode, are of short enough duration so as to not lend themselves to excusing
other sub-groups to perform other tasks. The result is unavoidable nonproductive time
that would be greatly increased if teams actually left the area, which would require
doffing and then donning protective clothing and respirator equipment.
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RP Technician

The RP technician’s duties are performed without direct supervision. They include:
performing contamination and radiation level surveys, including routine isotopic
analysis, to assist in assuring that the limits in the Company’s radiation control
standards are not exceeded; maintaining survey and other appropriate records in
support of the plant and environmental monitoring programs; instructing employees and
others in proper radiation protection procedures; advising other employees on and
performing the decontamination of spaces and equipment and the handling, packaging,
storing, and shipping of solid radioactive wastes and other radioactive material; assuring
that portable radiation detection and personnel radiation protection equipment are in
satisfactory, operable condition; and making routine calibration checks of portable and
counting room radiation detection equipment. In addition, the technician may be
required to collect and analyze radioactive and nonradioactive samples in accordance
with standard procedures and make recommendations to the appropriate supervisor
based on the results of such analyses; maintain the appropriate records of analyses
performed; advise other employees in operating chemical process equipment and waste
disposal facilities; and assist plant engineers in writing procedures for calibrations,
maintenance, testing, and other activities in his or her area of responsibility.

The RP technician’s education, training, and experience must be sufficient to qualify him
or her to perform these duties with skill and efficiency and meet the current NRC
qualification requirements for “Health Physics Technician”, to which Company is
committed. Once the technician meets the NRC requirements, he or she required to
make independent determinations of appropriate postings of radiological conditions.
Qualified Technicians were required to pass a written examination. ‘

RP Deconners

This position’s principal duties consist of: collecting, packaging, and processing RCA
waste, which includes removing bagged waste from surface contamination areas and
transporting it to designated areas in the plant, and compacting waste; decontaminating
areas and equipment, which includes operation of decontamination equipment and
manual decontamination techniques; supporting radiation protection field activities,
which includes area setup, portable ventilation equipment installation, containment
device fabrication, and temporary shielding installation and removal; and operating the
site laundry, including collecting and processing protective clothing.

Key qualifications for this position include the ability to read, understand, and follow
technical procedures, to work in and around radiation and contamination fields, to .
successfully complete radiation worker and department -specific training, to attend work
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as scheduled due to the finite nature of the assignment, to distinguish colors, to lift up to
60 pounds, to bend, stoop, and twist, to climb, including ladders and stairs, to walk up to
five miles daily, to stand or sit for long periods of time, to wear and work in a respirator
in radioactivity-contaminated or environmentally hazardous areas of the plant, to
transport material up to 200 pounds in carts, to work in confined spaces, to work in up
temperatures up to 120 degree Fahrenheit, and to obtain and maintain unescorted site
access. N

The radiologically significant work that was ongoing at the beginning of 2015 included
RPV segmentation and removal and SFP Cleariup and removal. Both evolutions
contained higher levels of risks from radioactivity and, therefore required higher RP
Technician staffing levels in order to adequately monitor, measure, and control the risks.
RP began the period with thirteen RP Technicians and RP Deconners. As the quantity
of radioactive materials and, therefore levels of radiation and contamination, were
reduced, the required amount of RP oversight was also reduced. Beginning in mid-
2015, the RP staffing levels began a gradual ramp-down with a corresponding reduction
in the associated costs.

By the end of 2015, the RPV and SFP projects were completed, and the facility entered
into the controlled OAD portion of the decommissioning. The radiological focus shifted
from intense, high-level radiological work to a lower level of radiological intensity
associated with canal remediation and caisson removal. Both of the projects still have a
potential for encountering radioactive materials and, therefore, require monitoring,
measuring, and control. While it is understood that much of OAD will occur at a time
when the operational RP Program is no longer in force, residual radiological concerns
will continue to exist that require RP attention. By January 2016, the RP Technician
staffing was reduced to fewer positions.

Prior to OAD, HBPP performed radiological surveys and provided the results to the
CWC. Radiological controls will be required during OAD of embedded piping because
the material will still be considered radiologically regulated. The CWC was directed to
minimize excavation of contaminated piping and areas during the rainy season and to
use methods such as tenting or glovebags as approved by PG&E when cutting
contaminated piping.

The RP engineering controls that will be utilized during controlled OAD include: (1)
water misting from portable power washing units consisting of spray units that are
mounted directly on the arm of the hydraulic excavator during demolition activities,
similar to units used during the Turbine Building foundation demolition; and (2) water
misting from portable “snow maker” or “fog cannon” machines that can spray water mist
into the work area with a variable water flow rate; (3) decontamination; (4) application of
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'spray'fixative (including latex paint, special encapsulates designed for contamination,
and spray glues to bind the contamination) on areas that are of concern to mitigate the
spread of any potential contamination; and (5) localized ventilation such HEPA filters.

The project Work Plans for the caisson demolition scope of work were developed by the
CWC’s Engineering group. The RP and Waste controls were incorporated into the work
plans to meet the necessary Radiological Engineering Controls and Exception
requirements, as well as the Waste Segregation requirements. The work planners were
_provided with the tracking SAP Notification that included all of the RFB areas and listed
the RP requirements and Rad Engineering controls for each area. The RFB team
worked dlrectly with the engineering team to ensure that all of the RP and Waste
requirements were in place, fully understood, and practlcal for execution of OAD.

The most prominent residual radiological concerns involve the excavations planned in
the east yard and the caisson.

East Yard Excavation

There are two LRW lines that are buried in the east yard. One is an abandoned
radwaste line, which goes into the circulating water discharge, and the other is a tank
discharge line, which travels under the road to the discharge canal. During plant
operations, these lines were used to move LRW between the point of generation and
either overboard discharge or processing for disposal. There are potentially significant
quantities of radioactive contamination still in those lines that will require careful
monitoring and handling to avoid unintentionally spreading contamination during
removal.

Caisson Excavation

The caisson’s surfaces and accessible embedded piping were either decontaminated or
removed in preparation for excavation. However, there are areas where the residual
contamination could not be removed safely or cost effectively in advance of caisson
removal. Therefore, RP monitoring, measuring, and control will be required during
caisson excavation and removal. Example areas of concern that will require RP
Technician support include embedded pipe commodltles Drywell activated core region,
and Suppression Chamber removal:

e Embedded pipe can include pipes that are simply piping stubs or complete floor
drain systems. Embedded pipe will be removed by mechanical means with the
use of hydraulic excavators equipped with large hammers and shear
attachments. Pipe embedded within concrete and rebar mats will be removed .
intact to the greatest extent possible. However, due to the difficulty, 100-percent-
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intact removal will not be achievable. RP Technicians will monitor, measure, and

control contaminated materials during removal, segregation, and packaging of

piping and surrounding materials. The CWC will employ the following generalized
steps when 100-percent-intact removal pipe is not achievable because of
breakage pipe deterioration:

o Broken pipe segments will be removed from the work area with an excavator
and bucket/thumb attachment and placed in a rock box or other suitable
vessel to separate, contain, and relocate the pipe. The excavator operators
will be experienced and qualified individuals who will be able to detect if pipes
are being broken.

o In the event of the pipe break, the excavator will take a scoop(s) in the
localized area to capture potential contamination migration, and that material
will also be placed within the rock box. Equipment will be evaluated
periodically and following a contamination spill scenario.

o Prior to the end of each day’s shift, the rock box will be relocated to a
designated material handling and processing area. The pipe and any other
material will be surveyed by an instrument-qualified individual and
appropriately sealed if required, at the direction of RP personnel.

o The waste generated will be separated per the RP Technician’s direction and
loaded into the appropriate disposal container at the end of each day’s shift,
or covered appropriately until it can be removed from the excavation.

O

Where 100-percent-intact removal of embedded commodities is achievable, the

waste segregation and packaging process will utilize a more streamlined

approach to be developed by Project and Waste Management.

o]

The Activated Core Region located within the Bio Shield is located from

approximately the -20 foot elevation to approximately the -30 foot elevation and

is a heavily reinforced concrete wall which is sandwiched between the 5/8-inch
thick Drywell Liner and the 3/16-inch stainless steel Suppression Chamber Liner.

These materials were found to be activated during plant operations and must be

separated for disposal. These materials will be removed by mechanical means

with the use of hydraulic excavators equipped with large hammers and shear
attachments. RP Technicians will monitor, measure, and control activated
materials during removal, segregation, and packaging, which will be
accomplished in the following manner:

o Exact elevations of the activated core will be field verified.

o The inside of the Drywell cavity will be cleared of rubble, and concrete from
the caisson and rubble from the Suppression Chamber will be removed to a
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,
level below the Activated region. This will leave the sandwiched section of the
Activated Core to be removed.

o The area around the annulus of the Core will be assessed and delineated to
ensure that all materials will be separated from surrounding soils and
eliminate cross-contamination. This will be performed with steel plates, fabric,
or other sacrificial materials to capture and segregate the waste materials.

o The first step of the removal sequence will be removal of the Suppression
Chamber liner, to allow better access to the reinforced concrete. The last step
will be removal of the Drywell liner, creating a separation from the inside
Drywell area. :

o All plate steel, rebar, and concrete from the Activated Core will be downsized
at the delineated area of work within the Caisson and packaged per RP and
Waste requirements. ' '

o The waste generated will be separated per the waste technician’s direction
and directly loaded into the appropriate disposal container at the end of each
day’s shift, or covered appropriately until it can be removed from the
excavation.

o -

e The Suppression Chamber is narrowed to the East and West end walls of the
chamber. Along these walls are large, wide-flange structural beams. These
beams contained highly contaminated debris, which was remediated to the fullest
extent possible and coated with fixative. Within the East and West chamber,
there were legacy baffle plates discovered nestled in between two of these
beams. These interior beams were also. remediated to the fullest extent possible.
However, not all areas were able to be remediated to the OAD limits stated in
RCP-2G. The exception process was followed, and was approved by the PG&E
RP department for OAD. ‘

o]

e The plates and beams will be removed whole during the demolition process
under controlled OAD. The West baffle plates have been secured to one another,
so that they will be removed all together and limit the spread of any
contamination that may be present. The baffle plates located in the East chamber
will be fastened to each other during OAD, due to access restrictions. Extreme
care will be taken during the removal process to limit the spread of any potential
contamination. The waste will be segregated and packaged to be sent to the
appropriate disposal site. o

Upon completion of removal of contaminated material, HBPP RP and Environmental
staff will take confirmation samples. The chemical confirmatory sampling will include
Total Petroleum Hydrocarbons, polycyclic aromatic hydrocarbons, PCBs, and metals,
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including Toxic Control Leaching Procedure and Solubility Threshold Limit
Concentration testing. FSS sample and survey results are expected to take two weeks
and disposition radiation surveys take two days. The excavated areas will be
maintained until sample and survey results are returned. Based on results of radiation
samples and surveys and chemical sampling, additional excavation of areas may be
required to achieve sufficient levels of cleanliness.

During OAD, all tools and equipment used in the area will be surveyed for radiological
contamination at the end of each shift, prior to removal from the area, after any
suspected spill, and after completion of excavation of known contaminated areas or
piping.

3.3.1.3.2 Liquid Radwaste System

Liquid Radwaste Systems removal work has been completed, and there are no more
costs associated with this section.

3.3.1.3.3 Tools and Equipment

Typical tools and equipment purchased to support the decommissioning project include
many general tools of varying sizes such as wrenches, hammers, screw drivers, and
drills, as well as electrical equipment, carpentry materials, various cutting equipment,
replacement blades, and pipe fitting tools. The 2012 DPR estimate included $17.9M
($16.2M reduced) and an additional $1.1M ($1M reduced) in contingency. The actual
costs were lower than the 2012 to 2014 estimates due to aggressive cost savings
initiatives in regards to tool and equipment usage and consumption.

-Table 3.3.6 presents the 2012 NDCTP budget requirements as weli as those prepared
for this 2017 NDCTP filing.
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TABLE 3.3.6—TOOLS AND EQUIPMENT BUDGET ANALYSIS

2012 NDCTP 2017 NDCTP
Base 2012 NDCTP pctp  Reduced 20 DCTP DCTP o : Delta Delta
= 2 9 DCTP 0 014 0 o 20 020 from Base from Reduced
o 014 0 0 U (nominal / $2014) | (nominal / $2014)
Remainder of Plant Systems / PG&E Civil Works Support 18,354,898 19,172,817 17,296,878 13,388,710 12,078,709 7,642,000 2,730,326 10,372,326 8,800,491 6,924,551
Tools & Equipment 17,219,644 17,985,743 16,225,952 12,624,120 11,388,930 7,642,000 2,589,267 10,231,267 7754477 5,094,685
Common Tools 3770666 3,054,883 3567922 2390202 2,66.336 200,000 200,000 1944883 1567922
Rad Protection 2620468 082903 11693.039 9385981 5.467603 5046000 299267 7635267 5547636 a2
Glove Bags 82081 84795 74991 847058 74901 586,000 86,000 261088 7901
Contingency 1,135,254 1,187,074 1,070,926 764,580 689,780 141,060 141,060 1,046,014 929,866
Caisson 2,580,169 2,712,054 2,712,054 - - - 1,253,037 1,253,037 1,459,017 1,459,017
Tools and Supplies 2,345,608 2,465,351 2,465,351 5 1,145,473 1,145,473 1,319,878 1,319,878
Common Tools 621041 s52.744 s52744 652744 se2.744
Rad Protection 1724568 182606 182,608 14547 1843 867,93 667,03
Caisson Contingenc 234,561 246,704 246,704 107,565 107,565 139,139 139,139
OTA 0,9 06 884.8 0,008,9 88 0 078,709 b4 000 98 64 b 64 0 9,608 8,38 68
Prorated Reduction ' 1,875,939 or 8.6%
Level 2 Subtotals
Common Tools 4,710,836 4,942,094 4,528,799 2,536,261 2,288,104 2,010,000 - 2,010,000 2,932,094 2,518,799
Rad Protection 15,371,965 16,061,799 14,685,353 9,971,471 8,995,826 5,046,000 3,983,364 9,029,364 7,032,435 5,655,989
Glove Bags 852,266 880,978 794,780 880,977 794,779 586,000 - 586,000 294,978 208,780

1. The prorated reduction represented $1.9M of the $47M. Tools and Equipment was expected to be reduced by 8.6% but was reduced 46.9%
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The need to supply these items has mostly been transferred to the responsibility of
CWC upon completion of Self-Perform work in June 2014 and RPV Shell Segmentation
project in June 2015. PG&E continues to provide task-specific PPE, including full-face
respirators, protective clothing, plastics, booties, gloves, and lapel monitors for all
respirator-qualified Radworkers, as required inside of the RCA. The CWC will furnish all
other materials, equipment, and appurtenances including:

o fall protection harnesses, lanyards, and carabiners, and will demonstrate they
have a qualified fall protection program that monitors and inspects their fall
protection equipment.

e for chemically contaminated areas, the contractor may supply half-face
respirators, where allowed by law and when approved by PG&E

In the 2012 NDCTP CPUC filing, PG&E identified that HBPP Unit 3 had significant
alpha radiological hazards which must be carefully handled. Experience to date had
shown that the consumption rate for tools and equipment and radiation protection
supplies was much higher than initially forecast in 2009. Addressing high alpha
radiological contamination involves the controlled cutting and disassembly of each
system, which requires extensive scaffolding and man-lifts to access the work locations.
To facilitate radiological safety, and enhance personnel safety, scaffolding is erected
multiple times in any given area. Various other tools and equipment, including one-of-a-
kind specialty devices, are needed for rigging components out from their installed
locations, and replacing permanently installed utilities with temporary utilities to perform
the work. Once contaminated, tools and equipment often need to be disposed of as
waste to protect workers and to avoid the spread of contamination.

Unlike other nuclear facilities, HBPP Unit 3 systems had to be incrementally removed to
safely control the radiological hazards associated with the unique alpha contamination
at this site. This process involves the controlled cutting and disassembly of each
system, which required an extensive amount of various other tools and equipment,
including one-of-a-kind specialty devices. There remains a level of radiological risk in
removing the remainder of structures, piping, and other appurtenant equipment during
caisson excavation or excavation work in the east yard (See Radiation Protection under
Section 3.3.1.3.1.2).

In the 2012 NDCTP CPUC filing, the following methodology applied:

e The remaining work requiring the continued purchases of many tools and
equipment was evaluated to determine the costs going forward to complete the
project.
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¢ An independent assessment was also done in order to calculate the projected
forecast.

e By evaluating the previous purchases, an average burn rate was established to
forecast the costs over the remainder of the project.

e Large, one-time purchases were removed from the average expenses. Some
potential for additional one-time expenses exist and were included in the
proposed forecast.

e Small hand tools and safety hardware has to be replaced on a regular basis. This

was assumed in the evaluation of the average burn rate and is also included in
the projected forecast.

Table 3.3.7 is from the 2012 NDCTP DPR and shows the forecasted costs for the tools
and equipment—common tools—required to complete the project. The forecast
decreases incrementally each year as the project continues. The decrease each year
was determined based on the amount of remaining work according to the scheduled
milestones to complete the project. The amounts in the table are in nominal dollars.

3 3 3 3 3 3

3 @ 3 @ 3 @ 3 1] 3 k7] 3 k]

SMm 5 233 2u3 203 anN 223
History iR a s a a3 a3 s a a3
Tools and Hardware S 44959234 | S  396,534.86 | S 346,269.88 | S  262,494.91 | §  206,644.93 | S  189,889.93
Construction Supplies S 503,452.19 |S 444,038.58 |$ 387,752.00 | S 293,941.03|S$ 231,400.38 S 212,638.19
Total Tools and Supplies S 95304453 |S 840573.43|S 73402187 |$S 556,435.94 | S 438,045.31 S 402,528.12
Monthly Burn Rate S 79,420.38 | S 70,047.79 | $ 61,168.49 | S 46,369.66 | S 36,503.78 | $ 33,544.01

TABLE 3.3.7—2012 NDCTP COMMON TOOLS AND EQUIPMENT FORECAST

With the exception of RPV Shell Segmentation, PG&E Self-Perform Work finished six
months earlier than planned in 2014. In the 2012 NDCTP CPUC filing, the plan value for
Project Tools and Equipment (common tools) was $2.4M (nominal as shown in Table
3.3.6) for the years 2012 through 2014. As shown in Table 3.3.8, actual costs shown
below were $2M, or approximately $400K less. Therefore, the methodology developed

was a reasonable approach to forecasting the remainder tools, hardware, and
construction supplies for the project.
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TABLE 3.3.8—ACTUAL TOOLS AND EQUIPMENT COSTS

Sum of Actual

" Tools & Equipm 3.562.090 2.560.879 1.519.258 7.642.227

Common Tools 1.062.014 700522 246989 2.009.526
Glove Bags 455918 91,940 38.489 586,346
Rad Protection 2.044 158 1,768,417 1.233.7680 5,046,356

In the 2012 NDCTP, for the two and half years starting in 2016, the planned period for
common tools that applied to caisson removal represents $653K. In the 2017 NDCTP
CPUC filing, with the contract in place for caisson removal and established CLINs in
place for Project Tools and Equipment in support of Civil Works and this work, this
forecast is built into caisson “Field Work”.

Any miscellaneous project tools and equipment relevant to PG&E needs are part of
ISFSI O&M or captured within Health Physics Supplies/RP Tools and Equipment.

The remaining work requiring Health Physics Supplies/RP Tools and Equipment include
radiological monitoring and surveying, caisson and soil, excavation, site grading, FSS,
and site closure. Personal protective equipment (PPE) for PG&E, various lab supplies,
contamination detection instrumentation, fire extinguishers, eyewash stations, first aid
kits, blood borne pathogen kits, automated external defibrillators for Unit 3
decommissioning within the RCA and other specialty customized materials are still
procured through the Health Physics Supplies/RP Tools and Equipment process.

Typical tools and equipment purchased to support this project include Air Samplers,
HEPA Ventilation Systems, Radiation Detection Instrumentation (Count Room and field
instruments), polyethylene plastic sheeting, sample containers, Radiation Personal
Protective Gear, and other items to help control the spread of contamination and protect
the public health and safety. Also captured here are General Office Supplies used by
the RP, Count Room, and FSS departments, and rental of a Respirator Wash Facility.
The use and cost of this Respirator Wash Facility was turned over to the CWC in 2015.

As the Decommissioning progresses, other large purchases or irregular purchases that
are necessary to complete the project include:

e Specialized RAD-H-2000 sampling systems, along with other specialized
equipment and instrumentation, to comply with an NRC requirement to ensure
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that the remaining work is monitbred and sampled to ensure the spread of
contamination is controlled
e Specialty FSS equipment and monitoring instrumentation and detectors

HBPP also purchases ISOCS, Apex Gamma Equipment, Laboratory Sourceless
Calibration Software (LabSOCS) system maintenance, and other various specialized
equipment and parts as necessary, further described in the following paragraphs.

The ISOCS is commonly used to measure contaminated materials and areas, both in
place or after removal from the facilities. It is also used for final status measurements to
allow release of areas for general use, or general demolition activities. The LabSOCS
mathematical efficiency calibration software brings a new level of capabilities to gamma
sample assay in the laboratory by eliminating the need for radioactive sources for
efficiency calibration. By combining the detector characterization produced with the
Monte Carlo N-Particle modeling code, mathematical geometry templates, and a few
physical sample parameters, the LabSOCS Calibration Software provides the ability to
produce accurate quantitative gamma assays of most any sample type and size. Due to
the FSS impacts on schedule, a minimum of two ISOCS will be needed to support the
project. A third ISOCS will be needed as a backup to prevent schedule delays with
costly impacts. * '

The Gamma Analyst is a dedicated turnkey instrument which maximizes instrument
utilization and produces high-quality results. The automatic sample changer facilitates
maximum sample throughput, with the added flexibility to handle multiple sample
geometries in any combination in a single sample batch. In addition to the features
which facilitate flexible batch maintenance, the sample changer design minimizes the
use of critical laboratory space for the gamma spectrometer. The instrument’s
performance is further enhanced by the flexibility of the software which allows the
operator to define a unique assay protocol (such as count time, geometry, data
reduction sequence, library, or reports) on a sample-by-sample basis. A unique “Count
to Minimum Detectable Activities feature makes the most efficient use of the limited.
counting time available, by actually calculating the count time required to achieve a
specified Minimum Detectable Activities and counting only for that period of time, thus
shortening the count time for most samples. -

The Tri-Carb® 3110TR is a computer-controlled benchtop liquid scintillation analyzer for
detecting small amounts of alpha, beta, and gamma radioactivity.

The Electronic Data Access and Reporting (EDAR) System provides Document and
Field Analysis Lifecycle Management in support of the LTP and FSS. EDAR allows for
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enhanced graphical data presentation to facilitate improved review of radiological data
to support license termination.

Sentinel Software Suite Program is a Comprehensive Radiation-Protection
Management Software System. Sentinel is composed of two application suites: Access
Control and Exposure Management. In addition to these software suites, a plethora of
interfaces and specialty applications are available to customize. The Access Control
Suite is the core set of Sentinel modules for managing work in RCAs. The Exposure
Management Suite provides comprehensive dosimetry tools. Specialty add-on
applications are available for Bioassay, Radiological Sample Management, and
Environmental Sample Management.

Environmental Cross-Check Samples are used to verify that the instrumentation is in
compliance with the acceptable limits, in accordance with the NRC Regulatory Guide
415, Quality Assurance for Radiological Monitoring Programs (Normal Operations)—
Effluent Streams and the Environment. Analysis of effluent and environmental samples
split with one or more independent laboratories is an important part of the quality
assurance program because it provides a means to detect error that might not be
detected by intra-laboratory measurements alone. When possible, these independent
laboratories should be those whose measurements are traceable to. the National Bureau
of Standards, now known as the National Institute of Standards and Technology (NIST).

The use of cross-checks obtained from an independent laboratory whose
measurements are traceable to the NIST is particularly important in environmental
monitoring as a method to provide independent testing of the ability of the laboratory to
measure radionuclides at the low concentrations present in most environmental
samples. Cross-check program participation ensures independent checks on the
precision and accuracy of the measurements of radioactive materials in the REMP and
FSS programs within the on-site radioactivity laboratory. The agreement criteria are
consistent with the guidance for Confirmatory Measurements as described in NRC
Inspection Procedure 83502.03, Radiological Environment Monitoring Program and
Radioactive Material Control Program.

All instrumentation on site requires regular repair and maintenance throughout the
course of decommissioning and FSS to keep instruments in working order and prevent
project delays. Many instruments require regular calibration services for maintenance.
The calibration process requires some of the instrumentation to be sent to a third party
for service.

Nuclear-grade HEPA-filtered systems are used to maintain air quality during activities
that can potentially create airborne contamination. They need a full range of
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replacement parts and accessories including filters, mufflers or muzzlers, spark
arrestors, carbon housing, incinerable ducting, and vacuum units.

The purpose of PPE is to reduce employee exposure to hazards when engineering and
administrative controls are not feasible or effective to reduce these risks to acceptable
levels. An example of an administrative control is the double glove requirement. It is
strongly recommended that two pairs of gloves (nitrile or latex) be worn at all times
when handling radioactive material. At a minimum, one pair shall be worn. By wearing
two pairs of gloves, personnel greatly reduces the risk of radioactive material coming in
contact with the skin via a hole or tear in the glove, or through the radioactive material
migrating through the glove on its own. PPE has the serious limitation that it does not
eliminate the hazard at source and may result in employees being exposed to the
hazard if the equipment fails. At HBPP, PPE is needed for protection against
radionuclides and occupational exposure to ionizing radiation and to protect personnel
from exposure to physical, electrical, heat, and chemical hazards and biohazards and
airborne particulate matter.

In order to prevent personnel contamination, appropriate lab attire and PPE are required
at all times when handling radioactive material. PPE and Contamination Control
supplies may include such items as protective clothing, respirators, radiological bags,
containment catches, silicone sealant, smears, and radiological posting or signs. PPE
also includes helmets, goggles, and other garments or equipment designed to protect
the wearer's body from injury or infection. Protective clothing is applied to traditional
categories of clothing, and protective gear applies to items such as pads, guards,
shields, masks, and other items. ‘ '

The purpose of PPE for PG&E oversight personnel is to reduce employee exposure to
hazards when engineering and administrative controls are not feasible or effective to

~ reduce these risks to acceptable levels. However, PPE has the serious limitation that it
does not eliminate the hazard at source and may result in employees being exposed to
the hazard if the equipment fails. '

Sample analysis is necessary for Projects and Site Release for both environmental and
radiological measurements. Sample Containers are a significant cost throughout the
Decommissioning process and Final Site Release. These containers are consumed in
the process of full-service analytical chemistry and.radiochemistry analysis for Sail,
Debris, Water, and other containerized samples used to calculate the Environmental
and Radiological impact of decommissioning. All aspects and areas of the site must be
continuously%ampled throughout the decommissioning process in support of all
departments and projects to ensure that the End State meets or exceeds the specific
criteria required by the NRC and the state of California. As excavations and remediation
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activities increase, there will be a significant increase in the need for sample containers
going forward. i

A Respirator Wash Facility is rented to facilitate the reuse of respirators and parts that
otherwise would be disposed of, requiring constant purchase of new respirators. This
contract was turned over to the CWC.

Various other tools and supplies include pumps, hoses, filters, noéZIe,s, batteries, utility
pans, adhesives, paints, brooms, and other common tools and equipment purchased to
~support the routine needs of these departments.

Office Supplies are purchased through an online catalog system to take advantage of
discounted savings. These items include anything needed to prepare reports, encrypted

- thumb drives, CDs, DVDs, labels, white boards, easels, print copies, bindings, pencils,
pens, sharpeners, paper clips, staplers, paper punches, highlighters, and many other
items to support the daily office activities of the RP, Count Room, and License
Termination general staff. Costs estimates for office supplies are based on previous
purchase history, taking into consideration the staffing plan reduction through project
closure.

Purchase Cards are also routinely used to expedite the purchase of small dollar items
that can be purchased locally to save time and cost in processing and shipping. The
estimate for tools and equipment is based on decommissioning experience to date and
anticipated future needs.

In the 2012 NDCTP CPUC filing, the table that is labeled Table 3.3.7A in this document
forecasted the expected cost of health physics supplies/RP tools and equipment.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>