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Update of the Tritium in Groundwater Investigation at
Pilgrim Nuclear Power Station, Plymouth, MA
July - December 2018

The purpose of this report is to provide an update on the monitoring of tritium in groundwater and surface water during the last six months of 2018 at the Pilgrim Nuclear Power Station (PNPS) located in Plymouth, MA.  The history of the investigation, which began in 2010, and previous update reports are available online[footnoteRef:1]. [1:  Previous PNPS Tritium in Groundwater Investigation Updates are available here:
https://www.mass.gov/lists/environmental-monitoring-data-for-tritium-in-groundwater-at-pilgrim-nuclear-power-station
] 


BACKGROUND

Entergy collects samples at 23 groundwater wells and one surface water location on-site at PNPS.  The sampling intervals for the last six months of 2018 ranged from weekly to quarterly, and are based on past monitoring results and analysis of possible tritium pathways in groundwater.  Well and surface water samples are sent by Entergy to an independent analytical lab, Teledyne, and duplicate (or “split”) samples are provided to the Massachusetts Department of Public Health (DPH) for analysis at the Massachusetts Environmental Radiation Lab (MERL).  Entergy regularly reports the Teledyne results to DPH, the Massachusetts Emergency Management Agency (MEMA), and the Nuclear Regulatory Committee (NRC).  Summaries of both laboratory results are on the DPH website2.  

This letter updates results from both Entergy and MERL for sampling performed during the last six months of 2018.  Results were compared to a conservative, health-protective screening level of 3,000 picocuries per liter (pCi/L), or 1/10th the NRC-approved level of 30,000 pCi/L tritium in non-drinking water sources, and to the US Environmental Protection Agency (EPA) drinking water standard for tritium of 20,000 pCi/L.  The closest municipal drinking water wells are 2.5 miles from PNPS and are not expected to be impacted by on-site tritium sources.   

SUMMARY

· Sampling results for 8 of 23 routinely sampled groundwater wells indicate no detectable tritium.  No detectable tritium was measured in surface water samples.  With the exception of MW-211, MW-215, MW-216, and MW-219, tritium levels in the remaining 15 wells were detectable and either stable or tended to decrease over time.  Results were less than the EPA drinking water standard for tritium of 20,000 pCi/L in all wells except for MW-219.
 
· Tritium levels at MW-219 peaked at 40,500 pCi/L in July.  Tritium levels steadily decreased starting in mid-September, stabilizing at about 1,000 pCi/L starting in November.  Sampling frequency for MW-219 remained at a weekly interval through the end of 2018.  Tritium levels in MW-215, which is downgradient from MW-219, reached a peak of 3,394 pCi/L at the end of December.  

· Tritium levels exceeded the screening level of 3,000 pCi/L at MW-211 and MW-216.  Tritium levels in MW-211 (which peaked at 4,020 pCi/L) were attributed to a leak that was identified in the early fall.  Levels at MW-216 have historically peaked in the fall while, during this monitoring period, they peaked in August at 3,009 pCi/L.

· Entergy identified potential sources of tritium in MW-211 and MW-219 in early fall, and installed containment systems to capture the tritiated water while they worked on implementing permanent solutions, which have effectively addressed the problems.

· As stated earlier, the closest municipal drinking water wells are 2.5 miles from PNPS and are not expected to be impacted by on-site tritium sources.   

· On-site efforts by Entergy have continued to focus on identifying sources of tritium and monitoring for new sources.
  
· Staff from the DPH Bureau of Environmental Health continues to review new information from the monitoring efforts and to maintain regular contact with MEMA, NRC, and Entergy.

RESULTS

Of the 23 on-site groundwater wells that are routinely monitored[footnoteRef:2], four (MW-211, MW-215, MW-216 & MW-219) had tritium levels greater than the screening level of 3,000 pCi/L during the second half of 2018.  With the exception of MW-219, tritium levels were less than the EPA drinking water standard of 20,000 pCi/L.   [2:  Summary tables of groundwater and surface water monitoring results are on the DPH website:
https://www.mass.gov/lists/environmental-monitoring-data-for-tritium-in-groundwater-at-pilgrim-nuclear-power-station#summaries---results-
] 


Tritium levels in MW-219 reached a peak of 40,500 pCi/L at the end of July.  Tritium levels in MW-219 steadily decreased between mid-September and the end of October; with the exception of one sample in November and one in December, tritium levels stabilized at approximately 1,000 pCi/L.  Tritium levels in MW-215 started increasing in mid-November, reaching a peak of 3,394 pCi/L at the end of December.  Given that MW-215 is downgradient from MW-219, elevated tritium levels in MW-215 were not unexpected.  

Tritium levels in MW-211, which were historically less than 2,000 pCi/L, started to increase at the end of June.  Tritium levels in MW-211 reached a peak of 4,020 pCi/L in mid-September, decreasing to less than 2,000 pCi/L by the end of November.  The maximum tritium level in MW-216, of 3,009 pCi/L, occurred in August.

The source of the tritium in MW-219, a leak in a hinge pin cover on a feedwater check valve in the steam tunnel, was identified in late summer/early fall.  Entergy subsequently installed a containment system to divert tritiated water from entering the groundwater, and the leak was permanently fixed in February 2019.  A leaking valve in the closed cooling system in the old executive office building was identified as a potential source of tritium in MW-211.  Entergy repaired the valve, installed a containment system, and also re-grouted the expansion joints and sealed the floor in the vicinity of the leaking valve.

Figure 1 shows sampling results in 2018 for the four wells at which tritium levels exceeded the screening level of 3,000 pCi/L (MW-211, MW-215, MW-216 and MW-219), as well as historic wells of interest (MW-216, MW-218 and MW-219).  MW-219 was sampled weekly throughout the last 6 months of 2018; sampling frequency at MW-211 was increased from quarterly to weekly in August.  MW-215, MW-216 and MW-218 were sampled every third week.

The target sampling frequency for MW-206 is also every third week, due to its location in a preferential pathway of water from seismic gaps (i.e., separation joints between different parts of a building that allow independent movement during an earthquake); tritium levels in this well were low, ranging from non-detectable to 406 pCi/L.  Results for the 17 wells sampled quarterly ranged from non-detectable to 1,430 pCi/L at MW-202I.  No tritium was detected in surface water samples collected during the second half of 2018.

DISCUSSION

Monitoring results for the last six months of 2018 showed stabilization or reduction in groundwater tritium levels at most wells.  Tritium levels in MW-216, which historically have been highest in September and November, peaked at 3,009 pCi/L in August, with lower levels throughout the remainder of the year.  Tritium levels at MW-218, another historic well of interest, have stabilized at approximately 1,000 pCi/L.

Tritium levels at MW-219 peaked at 40,5000 pCi/L on July 30.  Starting in mid-September, tritium levels steadily decreased and have now stabilized at approximately 1,000 pCi/L.  Entergy identified the source of tritium in MW-219 and subsequently installed a containment system to divert tritiated water from entering the groundwater.  Entergy also took steps to address the source of tritium – a valve leak in the steam tunnel, which is now resolved.  Tritium levels in MW-211, which increased to 4,020 pCi/L in August, subsequently decreased once the source was identified and the issue remedied.  The increase in tritium levels in MW-215 is expected, given its downgradient location from MW-219, although the maximum level in MW-215 should not be as high as the maximum observed in MW-219.

Periodic reduced power events at the plant have continued to allow entry to the high-radiation Condenser Bay area to check and repair any leaks and inspect the seismic gap areas that were previously sealed. 

Staff from the DPH Bureau of Environmental Health will continue to review groundwater monitoring results, and maintain contact with MEMA, NRC, and Entergy to discuss on-going tritium in groundwater activities at PNPS.

                
	
	
	


Figure 1.  2018 results for wells with tritium levels greater than 3,000 pCi/L and historical results for three wells of interest (MW-216, MW-218 and MW-219) from tritium in groundwater samples collected from Pilgrim Nuclear Power Station (PNPS).  Data are plotted separately based on PNPS operator (solid lines) or DPH (dotted lines) produced results.  The solid red line at 3,000 pCi/L represents the screening level, which is 1/10th of the 30,000 pCi/L NRC level of concern.  a) Results from samples collected from July through December 2018 for wells with tritium levels greater than 3,000 pCi/L (MW-211, MW-215, MW-216 and MW-219) showing a maximum level of 40,500 on July 30, 2018 at MW-219. b -d) Historical monitoring results for MW-216, MW-218 and MW-219.

Posted: May 2019
a) 2018 Wells of Interest
MERL MW 219	43290	43297	43304	43311	43318	43325	43332	43339	43346	43353	43360	43367	43374	43381	43388	43395	43402	43409	43416	43423	43430	43437	43444	43451	43458	43465	31784	40500	9772	25336	1163	31690	23116	6690	24116	18016	12296	14989	11271	5793	1023	2270	3548	1684	865	1151	3444	738	953	584	Entergy MW 219	43290	43297	43304	43311	43318	43325	43332	43339	43346	43353	43360	43367	43374	43381	43388	43395	43402	43409	43416	43423	43430	43437	43444	43451	43458	43465	20500	34500	33000	31500	11200	26500	1910	34300	22000	4290	25900	19900	13300	13800	10000	6410	722	1920	3280	1960	603	1230	3410	589	1140	MERL MW 216	43290	43297	43304	43311	43318	43325	43332	43339	43346	43353	43360	43367	43374	43381	43388	43395	43402	43409	43416	43423	43430	43437	43444	43451	43458	43465	1731	1966	3009	2181	1845	2117	810	1091	1332	Entergy MW 216	43290	43297	43304	43311	43318	43325	43332	43339	43346	43353	43360	43367	43374	43381	43388	43395	43402	43409	43416	43423	43430	43437	43444	43451	43458	43465	1820	3000	2690	1810	2170	723	1380	1280	MERL MW 215	430	675	2285	2904	3394	Entergy MW 215	344	441	620	2260	2310	3350	MERL MW 211	2537	3315	3304	3279	3098	3064	3633	3938	3375	3800	3485	3019	3107	2968	3104	2551	2282	1593	1508	1544	1107	1384	962	Entergy MW 211	2430	2940	3260	3420	3150	3370	3660	4020	3450	3690	3430	3410	2910	2960	2830	2440	2100	1750	1460	1230	1390	1140	NRC Screening Level	43290	43297	43304	43311	43318	43325	43332	43339	43346	43353	43360	43367	43374	43381	43388	43395	43402	43409	43416	43423	43430	43437	43444	43451	43458	43465	3000	3000	Sample date 2018

Tritium Concentration (pCi/L)





b) MW-216
Entergy	41172	41178	41185	41191	41199	41207	41214	41219	41228	41234	41242	41247	41257	41264	41270	41278	41285	41291	41298	41303	41312	41319	41325	41334	41340	41344	41353	41361	41367	41375	41382	41387	41390	41394	41403	41407	41415	41422	41429	41435	41442	41450	41456	41463	41471	41477	41484	41491	41499	41506	41513	41520	41527	41534	41541	41548	41555	41562	41569	41576	41582	41596	41603	41610	41619	41624	41631	41638	41645	41648	41652	41659	41666	41673	41680	41689	41694	41702	41708	41715	41722	41730	41736	41743	41750	41758	41764	41771	41778	41786	41792	41799	41806	41813	41820	41827	41834	41841	41848	41855	41862	41869	41876	41884	41890	41897	41904	41911	41918	41925	41932	41939	41946	41953	41960	41968	41974	41981	41988	41995	42002	42019	42026	42039	42047	42054	42058	42066	42072	42079	42086	42093	42101	42107	42114	42123	42128	42136	42142	42150	42156	42164	42171	42177	42185	42191	42198	42206	42212	42219	42228	42233	42241	42247	42255	42262	42269	42278	42283	42289	42296	42303	42310	42317	42324	42332	42339	42346	42354	42360	42367	42375	42380	42387	42395	42401	42410	42415	42423	42429	42436	42443	42451	42458	42464	42471	42478	42485	42493	42500	42507	42513	42521	42529	42534	42541	42548	42556	42562	42570	42577	42585	42591	42597	42604	42611	42619	42625	42633	42642	42647	42653	42677	42688	42711	42731	42754	42772	42787	42794	42814	42839	42852	42874	42895	42901	42914	42935	42958	42975	42999	43018	43038	43048	43059	43080	43089	43101	43115	43122	43129	43143	43164	43185	43206	43220	43248	43255	43262	43269	43276	43277	43278	43290	43297	43304	43311	43318	43325	43332	43339	43346	43353	43360	43367	43374	43381	43388	43395	43402	43409	43416	43423	43430	43437	43444	43451	43458	43465	3150	3230	2250	2670	4800	4430	7620	3060	2460	3670	3960	3740	5540	5430	5240	2870	2440	4580	3650	4000	5410	4940	1430	4020	3570	2610	1780	1120	630	1960	699	1890	1790	1690	2680	2730	3450	3710	4270	6400	5460	3020	3670	4200	2300	3790	3660	4690	4290	3820	4360	5590	3330	5720	6230	6460	5820	5430	4960	3850	7800	8700	3920	6140	4680	5250	5350	4760	4570	4200	3850	3360	2710	3050	2720	2560	2510	1170	1250	1150	1050	2890	1230	1840	1750	2400	1490	1170	1940	2630	1680	1400	5970	4790	3380	4320	5910	1990	4910	2230	5120	4110	3680	2770	5450	4740	3090	5430	6610	3180	5940	4630	4380	3320	1590	5600	2680	5060	1650	1820	1320	2830	1980	2580	3220	2000	1000	2060	1830	3070	548	1000	420	947	1240	1440	682	1580	2240	991	1400	2730	3050	2360	3330	2290	3250	3360	2700	2930	3600	1490	1480	3480	2490	3650	3630	4300	4280	3130	2540	3280	4110	2480	3090	3770	2680	2940	3610	2620	2970	3280	3310	2720	2140	2320	2890	1140	1270	1470	1880	1600	903	2310	1600	1750	2010	1520	1490	1140	1330	2330	2150	2800	2150	1660	2650	2800	3300	2200	4120	2410	2910	3720	3960	3620	5430	4170	4510	5080	4180	4510	2730	3480	3340	2240	3220	1590	659	1710	1070	1080	1060	968	957	1240	1290	2990	3860	2580	2850	2090	1715	1670	1230	1210	1460	575	601	699	1670	1820	3000	2690	1810	2170	723	1380	1280	MERL	41172	41178	41185	41191	41199	41207	41214	41219	41228	41234	41242	41247	41257	41264	41270	41278	41285	41291	41298	41303	41312	41319	41325	41334	41340	41344	41353	41361	41367	41375	41382	41387	41390	41394	41403	41407	41415	41422	41429	41435	41442	41450	41456	41463	41471	41477	41484	41491	41499	41506	41513	41520	41527	41534	41541	41548	41555	41562	41569	41576	41582	41596	41603	41610	41619	41624	41631	41638	41645	41648	41652	41659	41666	41673	41680	41689	41694	41702	41708	41715	41722	41730	41736	41743	41750	41758	41764	41771	41778	41786	41792	41799	41806	41813	41820	41827	41834	41841	41848	41855	41862	41869	41876	41884	41890	41897	41904	41911	41918	41925	41932	41939	41946	41953	41960	41968	41974	41981	41988	41995	42002	42019	42026	42039	42047	42054	42058	42066	42072	42079	42086	42093	42101	42107	42114	42123	42128	42136	42142	42150	42156	42164	42171	42177	42185	42191	42198	42206	42212	42219	42228	42233	42241	42247	42255	42262	42269	42278	42283	42289	42296	42303	42310	42317	42324	42332	42339	42346	42354	42360	42367	42375	42380	42387	42395	42401	42410	42415	42423	42429	42436	42443	42451	42458	42464	42471	42478	42485	42493	42500	42507	42513	42521	42529	42534	42541	42548	42556	42562	42570	42577	42585	42591	42597	42604	42611	42619	42625	42633	42642	42647	42653	42677	42688	42711	42731	42754	42772	42787	42794	42814	42839	42852	42874	42895	42901	42914	42935	42958	42975	42999	43018	43038	43048	43059	43080	43089	43101	43115	43122	43129	43143	43164	43185	43206	43220	43248	43255	43262	43269	43276	43277	43278	43290	43297	43304	43311	43318	43325	43332	43339	43346	43353	43360	43367	43374	43381	43388	43395	43402	43409	43416	43423	43430	43437	43444	43451	43458	43465	2741	3373	3088	3345	4889	4204	8077	3648	3148	3656	4668	4598	5587	5767	6471	3138	3451	4811	4111	4539	5368	5461	1658	4027	3588	2820	1864	1300	786	1955	899	1300	1700	2125	2933	3404	3671	4520	5077	6310	5638	3341	4159	4951	2295	4882	3470	5307	4440	4146	4676	5779	3935	5000	6165	5917	5609	5667	5130	4656	8927	8602	4511	6832	5162	5737	4925	5595	4743	4700	4638	3760	3242	3080	3271	1969	2713	1439	1348	1054	1177	2720	1484	1439	1268	2085	1571	1219	1441	2533	1766	1801	4903	4141	3041	3585	4909	996	5191	2017	4709	3739	4012	2992	5271	4418	3465	5399	6257	3573	6127	5060	4810	3521	1618	5012	2766	3849	1917	2354	1432	2285	1882	2371	3572	1163	1946	1811	2895	570	1194	1028.5783513167373	1227.1134533908257	1869.6530680435508	2078.9719903995697	1294.2630130130128	1643.1574727538853	2227.6524096912444	964.01432879420258	2076.647984121294	2428.8276565439874	2962.62300649691	2194.5583716011729	3043.6338889576286	2785.8933394531032	3170.1095530882767	3275.5999597759283	2622.5865564221276	2546.4522470025863	3696.5838164801216	3514.8009327937871	3288.5396887366683	3647.4921267547988	2613.2946639859078	4178.6372987160385	3481.9302060681366	3936.0470480391186	3819.3269076591428	3050.5423186344237	2570.6257257585562	3159.4609436454571	3603.3826501452395	2809.7733560331976	2857.8315676148895	3721.4148478777865	2799.7610870539047	2658.9089089089089	3842.8962469300782	2520.7956494506193	2902.2925364388771	2820.8211470923334	3112.6755614893414	3043.1867899230824	2283.533533533534	1996.8345927047997	2449.2228881354326	1224.2104580022069	1296.5267899478429	1511.0605218342728	1746.0051402391323	1737.7552754911248	1163.6012051985429	1769.3051265193888	1545.404318527643	1343.5065925300303	1746.0051402391323	1500.774734075799	1897.0978814269704	1264.0564541149331	1314.6083237258752	1976.046496594442	2013.5545168054921	2632.6456877483943	2711.3170705848047	1426	2833	2917.740749599157	3391.6355858801894	2633.6228666737134	4674.2405334093983	2833.972143117272	3014.1317199944783	4404.1566318794039	4345.4999850348686	4358.6508194941935	5755.9636048008142	4711.8404546121392	3974.2225101814142	5819.6038504257676	4156.352470959212	5559.6240412191337	3309.8848083557559	3955.417505230495	3701.4410739767636	2692.4093261064609	3117	2071	910.9	1434	1005	976.7	1005	1056	953.8	1478.1	2939.2	3796.1	2190.1	2746.8	1648.7	1690.7	1480	1522	1231	1670	584	492	724	1514	1818	1731	1966	3009	2181	1845	2117	810	1091	1332	2012 - 2018

Tritium concentration (pCi/L)


c) MW-218
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