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Gentlemen: 

SCHEDULE FOR COMPLETION OF 
SAFETY EVALUATION ON AMMONIUM HYDROXIDE 
STORAGE IMPACT ON CONTROL ROOM HABITABILITY 
SALEM UNITS 1 AND 2 
DOCKET NOS. 50-272, 50-311 

PSE&G hereby requests an extension on its scheduled commitment to 
complete the safety evaluation on Ammonium Hydroxide storage and 
its impact on Control Room Habitability. As discussed at the 
Salem site with NRC Inspector R. Nimitz on December 18, 1991, the 
Safety Evaluation of a postulated Ammonium Hydroxide tank failure 
and its potential impact on control room habitability is not 
expected to be completed by December 31, 1991. 

As a result of developing final detailed calculations in support 
of the Safety Evaluation, questions remain to be resolved as to 
its assumptions, methodology and conclusions. The detailed 
calculations were performed using a vendor computer model "VAPOR". 
The results of the very conservative VAPOR model were 
significantly different than those generated by another vendor's 
computer model "CHARM". · CHARM was used as a basis for our 
response on November 6, 1991 (NLR-N91188). 

Attachment 1 provides a discussion of the evaluation process 
conducted, and interim compensatory actions taken. Included, as 
requested, is information on the two other chemicals identified 
in our November 27, 1991 submittal (NLR-N91202). 

The revised date for completing the Safety Evaluation for the 
onsite storage of ammonium hydroxide, and its impact on control 
room habitability is scheduled for the end of February 1992. 
PSE&G_is projecting resolution of unresolved item 
50-272/91-25-02, completion of the UFSAR update and evaluation of 
the two other chemicals identified in PSE&G letter NLR-N91202, by 
the end of July 1992. 
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Should you have any questions in regard to this transmittal 
please to contact us. 

c Mr. J. c. Stone 
Licensing Project Manager 

Mr. T. Johnson 
Senior Resident Inspector 

Mr. T. Martin, Administrator 
Region I 

Mr. Kent Tosch, Chief 

Sincerely, 

New Jersey Department of Environmental Protection 
Division of Environmental Quality 
Bureau of Nuclear Engineering 
CN 415 
Trenton, NJ 08625 



NLR-N91216 ATTACHMENT 1 

PSE&G has received preliminary results from a vendor that 
indicate a possible impact on Control Room Habitability from the 
storage of ammonium hydroxide at the Salem Generating Station 
(SGS). Mr. R. Nimitz of the NRC was briefed on the following 
information during a meeting on December 18, 1991. Below is 
PSE&G's current status of the project: 

Evaluation of Preliminary Results 

PSE&G received a calculation prepared by Stone and Webster 
Engineering Corporation (SWEC) on December 17, 1991. The 
calculations and results are currently being reviewed by 
Engineering and Plant Betterment (E&PB) as well as 
Chemistry/Radiation Protection Services. Preliminary comments on 
the calculations indicate that the methodology and assumptions 
used to model the various scenarios are different from those 
previously employed using a different vendor's program. 

The computer program, CHARM, developed by Radian Corporation was 
used for PSE&G in September, and indicated satisfactory results. 
The methodology used by the CHARM computer program is acceptable 
to the Environmental Protection Agency (EPA), and incorporates 
variables such as plume rise effects, since ammonia is lighter 
than air. The program used by SWEC, VAPOR, utilizes the 
methodology presented in NUREG 0570 published June 1979 and 
assumptions contained in Regulatory Guide 1.78 dated June 1974. 
Note that NUREG 0570 is not referenced in the SGS UFSAR. 

As a result of comparing the results of the two models, 
discrepancies were noted. PSE&G has not received a copy of the 
VAPOR computer program, and since the calculation involves 
several iterations, PSE&G is in the process of verifying the 
program by hand calculations. The review of the preliminary 
calculation is expected to be complete by the end of January 
1992. 

Interim Measures 

PSE&G proactively established compensatory actions to ensure 
Control Room Habitability and personnel safety, in the unlikely 
event of a postulated release of ammonium hydroxide. These 
actions were taken prior to any of the evaluations performed by 
Radian Corporation and SWEC. PSE&G established the following 
administrative actions prior to and during ammonium hydroxide 
unloading operations: 

a) Receiving delivery of ammonium hydroxide only on back 
shifts. 

b) Posting additional Chemistry Department personnel to 
supervise the off-loading of the tanker. 
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c) Placement of warning signs at the Turbine Building 100 Ft 
and 120 Ft elevations. 

d) Assigning Site Services to conduct air sampling for 
ammonia. 

e) Deactivating specific supply and exhaust fans in the Unit 
Nos. 1 and 2 Turbine Building. 

f) Placing the Control Area Air Conditioning system in 
"Accident - Inside Air" mode of operation. 

As stated earlier in the evaluation of preliminary results, the 
calculations are in the. review process and discrepancies in the 
two models exist. Two sets of scenarios were considered: a) the 
rupture of the storage tank located in the SGS Turbine Building 
elevation 120 Ft., and b) the rupture of the delivery tanker at 
the guardhouse. The on site delivery tanker rupture, including 
unloading operations, does not impact Control Room Habitability 
due to the Control Room Area Air Conditioning system being placed 
in the "Accident - Inside Air" mode, as described in the interim 
measures above. Using the results of the most limiting model, 
sufficient time exists for PSE&G to take appropriate actions such 
that a release from a delivery tanker at the Guardhouse will not 
impact Control Room Habitability at the Salem Generating Station 
(SGS). Additionally, the following compensatory actions were 
taken as a result of the preliminary results of the more 
conservative VAPOR model. 

1. PSE&G has placed a temperature indicator with a chart 
recorder at the proximity of the storage vessel to 
monitor temperature in this .area. 

2. PSE&G is using a temperature versus acceptable stored 
volume for 27.5 wt. % ammonium hydroxide, such that 
tank rupture would not adversely impact Control Room 
Habitability. The maximum acceptable volumes were 
determined for temperatures of up to 75 DEG F. This 
information was transmitted to SGS Operations and 
Chemistry Departments in.memoranda dated December 5, 
1991, and December 9, 1991. 

These temperature versus volume correlations are identified in 
PSE&G calculations provided by SWEC, and are presently under 
review. Presently, the storage amount of 27.5 wt % ammonium 
hydroxide is being limited to a volume calculated as a function 
of the expected local temperature range at the storage tank area. 
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3. Based upon the preliminary results of the more 
conservative computer program, PSE&G initiated an 
Incident Report and conservatively reported this 
condition to the Commission on December 19, 1991, in 
accordance with the requirements of 10 CFR 50.72. 

In addition to the actions discussed above, PSE&G is considering 
the use of 15 wt. % ammonium hydroxide instead of 27.5 wt. %. 
An operating curve was generated from the data, using the VAPOR 
program, to allow the SGS to establish the storage volume as a 
function of local temperature for 15 wt. % ammonium hydroxide. 
This curve will provide a basis for the SGS to store 15 wt.% 
ammonium hydroxide throughout the year without any impact on 
Control Room Habitability. This curve will assure that the Reg. 
Guide 1.78 recommended two - minute limit to reach 100 ppm will 
not be exceeded after the published detectable limit of 5 ppm. 
The curve and data points are identified in PSE&G Calculation No. 
A-O-CAV-NDC-1001 which is currently under review. This action is 
being considered as a possible interim and long-term solution. 

Following PSE&G's review and approval of the VAPOR computer 
program calculations, a detailed Engineering Evaluation and a 
10 CFR 50.59 Safety Evaluation will be completed by the end of 
February 1992. 

Preliminary Information of the Two Remaining Hazardous Chemicals 

In addition to ammonium hydroxide, PSE&G identified two (2) 
additional hazardous chemicals stored on-site in the PSE&G 
submittal to the NRC (NLR-N91202) dated November 27, 1991, that 
may have a potential to impact Control Room Habitability at the 
SGS. Listed below are the chemicals, assumptions for need to 
further evaluate, and a tentative schedule for evaluation: 

1. 35 wt.% hydrazine 

This chemical is stored in a 300 gallon vessel located 
on the 120 Ft. elevation of the Unit No. 1 side of the 
SGS Turbine Building. The reason for identifying this 
chemical as a potential hazard to Control Room 
Habitability is that its Immediately Dangerous to Life 
or Health (IDIJI) concentration is 80 ppm, as compared 
to the higher threshold value of 500 ppm of ammonia. 
However, the normal boiling point of this chemical is 
228 DEG F as compared to a value of 82 DEG F for 27.5 
wt. % ammonium hydroxide. This boiling point 
temperature (228 DEG F) is much greater than the 
temperatures that can be expected or experienced in the 
SGS Turbine Building. 
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Additionally, the vapor pressure was estimated to be 
much less than atmospheric, therefore, the resulting 
mass transfer rate (from a release) is very low. 
If released, the solution will slowly evaporate into 
the atmosphere of the Turbine Building. The vapors 
will be diluted with the air inside the Turbine 
Building before venting. Therefore, a postulated 
release of 35 wt.% hydrazine is not expected to impact 
Control Room Habitability at the SGS. However, an 
evaluation will be necessary to confirm our assumption. 
This evaluation is currently scheduled to be completed 
for incorporation in the annual update of the SGS UFSAR 
in July 1992. 

2. 50 wt.% Sodium Hydroxide 

This solution is stored throughout the SGS. The largest 
single container for which a catastrophic failure can be 
postulated is one of the two 4,000 gallon tanks located 
on the 88 Ft. elevation of the SGS Turbine Building. 
The reason for identifying this chemical as a potential 
hazard to Control Room Habitability is that the IDLH 
value of pure sodium hydroxide is 250 mg/m3 as compared 
with the higher threshold value 355 mg/m3 for ammonia. 

,The normal boiling point of this solution is 284 DEG F, 
which is much greater than temperatures that can be 
expected or experienced in the SGS Turbine Building. 
Vapor pressure information was not found for this 
chemical during the identification process. However, 
due to its high boiling point, the sodium hydroxide 
solution will evaporate very slowly and the vapors will 
be diluted between the 88 Ft., 100 Ft., and the 120 Ft. 
elevations of the Turbine Building before exhausting 
out through the upblast ventilators at the 140 Ft. 
elevation. Therefore, a postulated release of 50 wt.% 
sodium hydroxide is not expected to impact Control Room 
Habitability at the SGS. An evaluation will be 
necessary to confirm our assumption. This evaluation 
is currently scheduled to be completed for 
incorporation in the annual update of the SGS UFSAR in 
July 1992. 


