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From: Franzone, Steve [Steve.Franzone@fpl.com]
Sent: Tuesday, March 04, 2014 3:46 PM
To: Comar, Manny
Subject: FW: L-2013-275 - Response to NRC Request for Additional Information Letter No. 075 (eRAI 

7080) Standard Review Plan Section 06.04 Control Room Habitability Systems
Attachments: L-2013-275 Signed 09-18-2013 RAI Ltr 075 eRAI 7080 Response.pdf

 
 
Thanks 
Steve Franzone 
NNP Licensing Manager - COLA 
"Nothing ever comes to one, that is worth having, except as a result of hard work.” Booker T. Washington 
561.694.3209 (office) 
754.204.5996 (cell) 
“This transmission is intended to be delivered only to the named addressee(s) and may contain information that is 
confidential and /or legally privileged.  If this information is received by anyone other than the named addressee(s), the 
recipient should immediately notify the sender by E-MAIL and by telephone (561.694.3209) and permanently delete the 
original and any copy, including printout of the information.  In no event shall this material be read, used, copied, 
reproduced, stored or retained by anyone other than the named addressee(s), except with the express consent of the 
sender or the named addressee(s). 
 

From: Burski, Raymond  
Sent: Tuesday, September 24, 2013 12:11 PM 
Subject: FW: L-2013-275 - Response to NRC Request for Additional Information Letter No. 075 (eRAI 7080) Standard 
Review Plan Section 06.04 Control Room Habitability Systems 
 
I am resending this, it seems like many people did not get it. 
 

From: Burski, Raymond  
Sent: Wednesday, September 18, 2013 1:15 PM 
To: 'Alicia Williamson (alicia.williamson@nrc.gov)'; Maher, William; 'Manny M. Comar (manny.comar@nrc.gov)'; 'Tim 
Hoeg (Tim.Hoeg@nrc.gov)'; 'Tomeka Terry(Tomeka.Terry@nrc.gov)'; 'Victor Mccree (Victor.Mccree@nrc.gov)' 
Subject: L-2013-275 - Response to NRC Request for Additional Information Letter No. 075 (eRAI 7080) Standard Review 
Plan Section 06.04 Control Room Habitability Systems 
 
U.S. Nuclear Regulatory Commission  
Attn:  Document Control Desk 
Washington, D.C. 20555-0001  

Re:   Florida Power & Light Company 
Proposed Turkey Point Units 6 and 7 
Docket Nos. 52-040 and 52-041 
Response to NRC Request for Additional Information Letter No. 075 (eRAI 7080) 
Standard Review Plan Section 06.04 Control Room Habitability Systems 

References:   
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1. NRC Letter to FPL dated July 2, 2013, Request for Additional Information Letter  
No. 075 Related to SRP Section 06.04 – Control Room Habitability Systems for the Turkey Point 
Nuclear Plant Units 6 and 7 Combined License Application 

2. FPL Letter to NRC dated August 8, 2013, Schedule for Response to NRC Request for Additional 
Information Letter No. 075 (eRAI 6225) Related to SRP Section 06.04 – Control Room Habitability 
Systems 

Florida Power & Light Company (FPL) provides, as an attachment to this letter, its response to the 
Nuclear Regulatory Commission’s (NRC) request for additional information (RAI) 06.04-2 provided in 
the referenced letter.  FPL provided a schedule for the responses to RAI 06.04-2 in Reference 2. The 
attachment identifies changes that will be made in a future revision of the Turkey Point Units 6 and 7 
Combined License Application (if applicable).  

 
 
Ray Burski 
NNP Licensing Engineer 
Turkey Point Units 6&7 COLA Project 
New Nuclear Projects 
Florida Power & Light Company 
700 Universe Blvd 
Juno Beach, FL 33408 
 
(O)  561-694-4496 
(C)  504-909-6436 
 
“This transmission is intended to be delivered only to the named addressee(s) and may contain information that is 
confidential and /or legally privileged.  If this information is received by anyone other than the named addressee(s), the 
recipient should immediately notify the sender by E-MAIL and by telephone (561.694.4311) and permanently delete the 
original and any copy, including printout of the information.  In no event shall this material be read, used, copied, 
reproduced, stored or retained by anyone other than the named addressee(s), except with the express consent of the 
sender or the named addressee(s). 
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cc:
PTN 6 & 7 Project Manager, AP1000 Projects Branch 1, USNRC DNRL/NRO
Regional Administrator, Region II, USNRC 
Senior Resident Inspector, USNRC, Turkey Point Plant 3 & 4
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NRC RAI Letter No. PTN-RAI-LTR-075
SRP Section: 06.04 - Control Room Habitability System

While reviewing the applicant's calculations "ALOHA Analysis: Toxicity, Flammability, 
and Vapor Cloud Explosion for On- and off-site Chemicals", 25409-000-HOC-HXYN-
00005-002 and "ALOHA Analysis for Units 6 & 7 On-site Chemicals and Natural Gas 
Pipeline", 25409 000-HOC-HXYN-00007-003, it was understood that 0.74 air 
exchanges per hour was used for Control Room Habitability calculations.

Please explain how the value of 0.74 air exchanges per hour was determined.

FPL RESPONSE:
The control room air exchange rate is calculated based on the following inputs: (1) the 
volume of the main control room (MCR) envelope; and (2) the inflow rate of fresh air. 
For Revision 002 of calculation 25409-000-H0C-HXYN-00005 and Revision 3 of 
calculation 25409-000-H0C-HXYN-00007, the calculated air exchange rate was based 
on an MCR volume of 105,500 ft3 and an inflow rate of 1,300 scfm of supplied air from 
the outdoors to the air handling unit.  This yielded an MCR exchange rate of 0.74 
exchanges per hour [(1,300 scfm)/(105,500 ft3)(60 min/hr)].
However, subsequent to the stated revisions of calculations 25409-000-H0C-HXYN-
00005 and 25409-000-H0C-HXYN-00007, the standard plant design has undergone 
and continues to undergo design finalization which has affected both inputs to the 
control room air exchange rate: the control room volume and the outside air introduced.  
As a result, in order to envelope any further design changes affecting the control room 
air exchange rate, revisions to calculations 25409-000-H0C-HXYN-00005 and 25409-
000-H0C-HXYN-00007 were made selecting a conservative value of 1.0 for the air 
exchange rate (consistent with the air exchange rate value used by Westinghouse to 
calculate the values in DCD Table 6.4-1).  Only those chemicals where the distance to 
the Immediately Dangerous to Life or Health (IDLH) limit, asphyxiating limit, or oxygen-
enriched limit, were exceeded in the analyses had control room concentrations 
recalculated.  The affected chemicals and the new results are listed in Table 1.  In 
addition to the revised control room air exchange rate, the two calculations have also 
been updated to reflect the relocation of the Reclaimed Water Treatment Facility 
(RWTF).  As a result, updated analyses of chemicals located at the RWTF are included 
in the updates to the COLA.
In each case the MCR concentrations are either below the IDLH limit or the distance to 
the IDLH is no longer exceeded.  Therefore, the chemicals listed above will not pose a 
control room habitability threat.  The COLA markups in the following sections reflect the 
updates to calculations 25409-000-H0C-HXYN-00005 and 25409-000-H0C-HXYN-
00007.  
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Table 1:  Chemical Concentrations

Chemical Quantity IDLH Distance to 
MCR

Distance to 
IDLH

Previous MCR 
Concentration

Revised MCR 
Concentration

25409-000-H0C-HXYN-0005

Ammonium 
Hydroxide

40,000 
gallons

300 ppm 5,110 feet 4,368 feet1 253 ppm —1

Chlorine 150 lbs 10 ppm 2,994 feet 3,471 feet 1.68 ppm 2.18 ppm

25409-000-H0C-HXYN-0007

Sodium 
Hypochlorite 

(RWTF)

20,000 
gallons

10 ppm

(as 
chlorine)

5,470 feet 6,864 feet 2.68 ppm 3.62 ppm

Sodium 
Hypochlorite 

(Cooling Towers)

12,000 
gallons

10 ppm

(as 
chlorine)

807 feet 2,622 feet 5.59 ppm 6.90 ppm

1.  The distance to IDLH reported here reflects updated ammonium hydroxide berm dimensions.  The updated berm dimensions, 
when used in the ALOHA model, reduce the distance to the IDLH such that the distance to the IDLH is less than the distance to the 
control room intake.  Therefore, in the revised analysis, calculation of a control room concentration is not necessary.  

This response is PLANT SPECIFIC.

References:
None 

ASSOCIATED COLA REVISIONS:
FSAR Subsection 2.2.3.1.3 will be modified as follows:
The ALOHA model was also used to predict the concentration of the chemical in the 
control room for those chemicals where the distance to the Immediately 
Dangerous to Life or Health (IDLH) limit, asphyxiating limit, or oxygen-enriched 
limit, exceeded the distance to the control room intake following a chemical release 
to ensure that, under worst-case scenarios, control room operators will have sufficient 
time to take appropriate action. ALOHA is a diffusion model that permits temporal as 
well as spatial variations in release terms and concentrations in the control room. The 
concentrations in the control room are limited to a 60-minute period because, as 
indicated in RG 1.78, the probability of a plume remaining within a given sector for a 
long period of time is quite small.
The toxicity/asphyxiation analyses conducted using the ALOHA model was run under a 
spectrum of standard meteorological conditions (selected stability class, wind speed, 
time of day, and cloud cover) based on the defined Pasquill meteorological stability 
classes (Tables 2.2-211 and 2.2-212). The meteorological sensitivity analysis includes 
the most stable meteorological class, F, allowable with the ALOHA model. The more 
stable the meteorological class and the lower the wind speed, the less turbulence is 
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generated, and therefore less mixing and dilution of the formed pollutant cloud should 
occur. 
Other atmospheric inputs/assumptions for the ALOHA model include:

� “Open Country” was selected for the ground roughness with the exception of 
those chemicals stored north of Units 1 through 4 (ammonium hydroxide and 
sodium hypochlorite); the hydrogen stored at the PGS bulk gas storage area and 
the sodium hypochlorite stored at the Cooling Towers, where “Urban or Forest” 
was selected. The degree of atmospheric turbulence influences how quickly a 
pollutant cloud moving downwind will mix with the air around it and will be diluted. 
Friction between the ground and air passing over it is one cause of atmospheric 
turbulence. The rougher the ground surface, the greater the ground roughness
and the greater the turbulence that develops. A chemical cloud generally travels 
farther across open country than over an urban area or forest. The selection of 
“Open Country” is conservative because the Turkey Point site meets the criteria 
for “Urban or Forest”—an area with many friction-generating roughness 
elements, such as trees or small buildings (e.g., industrial areas). The site layout 
and location of the chemicals stored north of Units 1 through 4 and those stored 
at the PGS and the Cooling Tower Area in relation to Units 6 & 7 would entail a 
vapor cloud travel through or around plant structures, thus “Urban or Forest” was 
selected for the determined worst-case meteorological conditions.

� The “Threat at Point” function was selected with no crosswind for the ALOHA 
modeling runs for those chemicals where the distance to the IDLH limit, 
asphyxiating limit, or oxygen-enriched limit, exceeded the distance to the 
control room intake. This selection effectively models the chemical release as a 
direct-line source from the spill site to the point of concern, the control room 
intake. This is conservative because all of the chemicals, with the exception of 
the site-specific onsite chemicals associated with Units 6 & 7, are stored to the 
north of Units 6 & 7, and the predominant annual wind direction is from the east 
with an annual frequency of approximately 17 percent—and when deriving the 
toxicity level in the control room, RG 1.78 provides an allowance for taking into 
account the prevailing meteorological conditions at the site.

FSAR Subsections 2.2.3.1.3.1, 2.2.3.1.3.2, 2.2.3.1.3.3, 2.2.3.1.3.4, and 2.2.3.1.3.5 will 
be modified as follows:  
2.2.3.1.3.1 Onsite Chemical Storage/Units 1 through 5
The hazardous materials stored onsite that were identified for further analysis with 
regard to the potential of the formation of toxic vapor clouds formed following an 
accidental release are acetylene (asphyxiant), ammonium hydroxide, argon 
(asphyxiant), carbon dioxide, chlorine, hydrazine, hydrogen (asphyxiant), muriatic acid, 
nitrogen gas (asphyxiant), liquid nitrogen (asphyxiant), oxygen (may create an oxygen 
enriched environment), propane, and sodium hypochlorite. As described in Subsection 
2.2.3.1.3, the identified hazardous materials were analyzed using the ALOHA dispersion 
model to determine whether the formed vapor cloud would reach the control room 
intake and what the concentration of the toxic chemical may reach in the control room 
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following an accidental release. The concentration of the toxic chemical in the 
control room is calculated for those chemicals where the distance to the IDLH 
limit, asphyxiating limit, or oxygen-enriched limit, exceeded the distance to the 
control room intake. The distances to the IDLH, asphyxiating, or oxygen-enriched 
limits are calculated following a 10 minute release from the largest vessel for
acetylene, argon, carbon dioxide, chlorine, hydrogen, nitrogen, and oxygen.
concentrations were determined at the control room following a 10-minute release from 
the largest storage vessel. For each chemical in the liquid phase (ammonium hydroxide, 
hydrazine, muriatic acid, liquid nitrogen, propane, and sodium hypochlorite), the worst-
case release scenario in each of the analyses included the total loss of the largest 
vessel, resulting in an unconfined 1-centimeter-thick puddle. In the case of each of the 
asphyxiants or toxic gases, the distance to the IDLH limit, asphyxiating limit, or 
oxygen-enriched limit is calculated for acetylene (531 feet), ammonium hydroxide 
(4,368 feet), argon (144 feet), carbon dioxide (963 feet), chlorine (3,471 feet), 
hydrazine (2,178 feet), hydrogen (612 feet), muriatic acid (1,983 feet), nitrogen gas 
(813 feet), liquid nitrogen (1,206 feet), oxygen (147 feet), propane (1,878 feet), and 
sodium hypochlorite (1,752 feet).  All distances to IDLH, asphyxiation, or oxygen-
enriched limits are less than the distance to the control room intake with the 
exception of chlorine.  The control room concentration was calculated for 
chlorine and found to be 2.18 ppm, which is below the IDLH limit of 10 ppm.
maximum concentration, under the determined worst-case meteorological conditions, at 
the control room—157 parts per million (ppm) acetylene, 299 parts per minute (ppm) 
argon, 321 ppm carbon dioxide, 1.68 ppm chlorine, 185 ppm hydrogen, 500 ppm 
nitrogen, 340 ppm liquid nitrogen, and 34.8 ppm oxygen—would not displace enough 
oxygen for the control room to become an oxygen-deficient environment, or in the case 
of an oxygen release, an oxygen-enriched environment, nor would they be otherwise 
toxic at these concentrations.(Table 2.2-215) Consistent with RG 1.78, asphyxiating 
chemicals should be considered if their release results in a displacement of a significant 
fraction of control room air—in accordance with the definition of oxygen-deficient 
atmosphere provided by the OSHA. (Reference 230). The remaining chemical analyses 
concluded that the control room will remain habitable for the determined worst-case 
release scenario—253 ppm ammonium hydroxide (urban), 14.1 ppm hydrazine, 2.13 
ppm muriatic acid, 26.2 ppm propane, and 0.327 ppm sodium hypochlorite (urban). 
(Table 2.2-215) Therefore, the formation of a toxic vapor cloud following an accidental 
release of the analyzed hazardous materials stored on site will not adversely affect the 
safe operation or shutdown of Units 6 & 7.
2.2.3.1.3.2 Onsite Chemical Storage/Units 6 & 7
The site-specific chemicals stored on site that were identified for further analysis with 
regard to the potential of the formation of toxic vapor clouds formed following an
accidental release are methanol, sodium hypochlorite (storage at FPL reclaimed water 
treatment facility and cooling tower), and hydrogen (asphyxiant). As described in 
Subsection 2.2.3.1.3, the identified hazardous materials were analyzed using the 
ALOHA dispersion model to determine whether the formed vapor cloud would reach the 
control room intake and what the concentration of the toxic chemical may reach in the 
control room following an accidental release. The concentration of the toxic chemical 
in the control room is calculated for those chemicals where the distance to the 
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IDLH limit, asphyxiating limit, or oxygen-enriched limit, exceeded the distance to 
the control room intake. Hydrogen concentrations were determined at the control 
room following a 10-minute release from the volume of the interconnected storage 
vessels. For remaining chemicals stored in the liquid phase, the worst-case release 
scenario included the total loss of the largest vessel, resulting in an unconfined 1-
centimeter-thick puddle. In the case of the asphyxiant analyzed, hydrogen, the 
concentration under the determined worst-case meteorological conditions at the control 
room, 1890 ppm, would not displace enough oxygen for the control room to become 
oxygen-deficient, nor would it otherwise be toxic at this concentration. The remaining 
chemical analyses indicate that the control room would remain habitable for the 
determined worst-case release scenario based on the distance to IDLH limit for all 
chemicals with the exception of sodium hypochlorite located at the reclaimed 
water treatment facility and cooling towers.  Control room concentrations were 
calculated for sodium hypochlorite at the reclaimed water treatment facility (3.62 
ppm) and the cooling towers (6.90 ppm) – both concentrations are below the 10 
ppm IDLH limit for chlorine. —128 ppm methanol, 2.68 ppm sodium hypochlorite 
(FPL reclaimed water treatment facility), and 5.59 ppm sodium hypochlorite (cooling 
tower) (Table 2.2-215). Additionally, Table 6.4-201 provides specific information 
concerning the toxicity analysis associated with the standard AP1000 chemicals for 
Units 6 & 7. Each standard AP1000 chemical stored at Turkey Point Units 6 & 7 is 
stored at distances greater than the evaluated minimum distance to the main control 
room intake indicated in Table 6.4-201. Therefore, the formation of a toxic vapor cloud 
following an accidental release of the analyzed hazardous materials stored on site 
would not adversely affect the safe operation or shutdown of Units 6 & 7.
2.2.3.1.3.3 Nearby Facilities/Homestead Air Reserve Base
The Homestead Air Reserve Base is approximately 4.76 miles, 25,133 feet, from the 
Turkey Point site. The hazardous materials stored at Homestead Air Reserve Base that 
are identified for further analysis with regard to the potential for forming a toxic vapor 
cloud following an accidental release and traveling to the control room are Halon 1301, 
oxygen (potential for creating an oxygen enriched environment), gasoline, and propane. 
For Halon 1301 and gasoline, the worst-case release scenario included the total loss of 
the largest vessel, resulting in an unconfined 1-centimeter-thick puddle. Because 
solutions such as gasoline cannot be modeled in the current version of ALOHA as 
recommended by the EPA, gasoline was modeled for toxicity analysis by selecting n-
Heptane as a surrogate for gasoline in ALOHA's chemical library. This selection is 
appropriate as the evaporation curves over a range of temperatures for n-Heptane and 
gasoline are shown to be similar, and at temperatures below 80°C, the evaporation of n-
Heptane occurred at a faster rate (Reference 246). The distances to the oxygen-
enriched limit and IDLH limit are determined for oxygen and propane, 
respectively,Oxygen and Propane concentrations are determined outside the control 
room following a 10-minute release of the total quantity onsite. In the case of oxygen, 
the distance to the oxygen-enriched limit maximum concentration under the 
determined worst-case meteorological conditions at the control room—9.39 ppm —,
309 feet, is less than the distance to the control room and would not displace 
enough air for the control room to become an oxygen enriched environment. The 
chemical analysis indicates that the distance the Halon 1301, gasoline, or propane 
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vapor cloud could travel before falling below the selected toxicity limit was less than the 
distance to the control room for each meteorological condition analyzed (Table 2.2-215). 
Therefore, the formation of a toxic vapor cloud following an accidental release of the
analyzed hazardous materials stored at an offsite facility will not adversely affect the 
safe operation or shutdown of Units 6 & 7.
2.2.3.1.3.4 Transportation Routes/Roadways
The nearest control room for Units 6 & 7 is approximately 2084 feet at its closest point 
of approach, from the onsite transportation delivery route for gasoline. As detailed in 
Subsection 2.2.2.5, delivery of chemicals other than gasoline to the Units 1 through 5 
site are screened and determined to be bounded by the evaluation performed for the 
Units 1 through 5 onsite storage quantities. The methodology presented in Subsection 
2.2.3.1.3 was used for determining the distance from the release site to the point where 
the toxic vapor cloud reaches the IDLH boundary. For gasoline, the time-weighted 
average (TWA) toxicity limit was conservatively used because no IDLH is available for 
this hazardous material. The time-weighted averageTWA is the average value of 
exposure over the course of an 8-hour work shift. Gasoline was modeled for toxic 
analysis by selecting n-Heptane in ALOHA’s chemical library. The maximum 
concentration of gasoline attained in the control room during the first hour of the release 
was determined. In this scenario, it was conservatively estimated that the transport 
vehicle lost the entire contents—50,000 pounds, or 9000 gallons. The results concluded 
that the distance to the TWA toxicity limit for any vapor cloud that forms following an 
accidental release of gasoline at the closest approach from the onsite transportation 
delivery route is less than the distance to the control room intake, and travels 
toward the control room, will not achieve an airborne concentration greater than the 
time-weighted average in the control room (Table 2.2-215). Therefore, the formation of 
a toxic vapor cloud following an accidental release of gasoline transported onsite will not 
adversely affect the safe operation or shutdown of Units 6 & 7.
2.2.3.1.3.5 Transportation Routes/Pipelines
The Florida Gas Transmission Company owns and operates a high pressure natural 
gas transmission pipeline system that serves FPL. At its closest distance, the Turkey 
Point Lateral pipeline passes within approximately 4535 feet of the nearest control room 
for Units 6 & 7, the Unit 6 control room. Natural gas or its main constituent, methane, is 
not considered toxic and there is no IDLH or other toxicity limit identified. However, 
natural gas is considered an asphyxiant. Therefore, an analysis is necessary for the 
natural gas transmission pipeline to determine whether an oxygen-deficient environment 
exists in the control room from the displacement of air. Utilizing the methodology and 
inputs described in Subsections 2.2.3.1.3 and 2.2.3.1.2.7, natural gas (as methane) was 
analyzed using the ALOHA dispersion model to determine whether the formed vapor 
cloud would reach the control room intake and whether the concentration of the 
asphyxiating chemical may reach levels in the control room which in concentrations 
such that methane would displace enough oxygen to create an oxygen-deficient 
environment. The concentration distance to the asphyxiating limit, under the 
determined worst-case meteorological conditions, was determined to be 426 feet, less 
than the distance to the control room intake.  Therefore, a break in the natural gas 
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pipeline at the control room—855 ppm—will not displace enough oxygen for the control 
room to become an oxygen-deficient atmosphere.

FSAR Table 2.2-211 will be modified as follows: 
Table 2.2-211

Atmospheric Input data for the ALOHA Model
Menu Parameter Input Basis

Site Atmospheric Data
Site Data Number of Air 

Exchanges
1.0 0.74
exchanges per 
hour

Outdoor air exchange rate for control room.

Site Data Date and Time June 21, 
2007/June 20, 
2008
See Table 2.2-
212 for Times

June 21, 2007/June 20, 2008 at 12 noon was chosen because 
temperatures are highest in the summer during midday. Higher 
temperatures lead to a higher evaporation rate and thus a larger 
vapor cloud. The position of the sun for the date and time is used in 
determining the solar radiation, thus the summer solstice date will 
provide the most conservative assumption for solar radiation. June 
21, 2007/June 20, 2008 at 5 am was chosen for those Pasquill 
classes defined as “nighttime.”

Setup/Atmospheric Wind 
Measurement 
Height

10 meters ALOHA calculates a wind profile based on where the 
meteorological data is taken. ALOHA assumes that the 
meteorological station is at 10 meters. The National Weather 
Service usually reports wind speeds from a height of 10 meters. 
Wind rose data for this project was also taken at a height of 10 
meters. Additionally, the surface wind speeds for determining the 
Pasquill Stability Class are defined at 10m.

Setup/Atmospheric Air Temperature 90.4ºF Air temperature influences ALOHA’s estimate of the evaporation 
rate from a puddle surface (the higher the air temperature, the 
more the puddle is warmed by the air above it, the higher the 
liquid’s vapor pressure is, and the faster the substance 
evaporates).

Setup/Atmospheric Inversion Height None An inversion is an atmospheric condition that serves to trap the gas 
below the inversion height thereby not allowing it to disperse 
normally. Inversion height has no eaffect on the heavy gas model. 
And, most inversions are at heights much greater than ground 
level.

Setup/Atmospheric Humidity 50% ALOHA uses the relative humidity values to estimate the 
atmospheric transmissivity value; estimate the rate of evaporation 
from a puddle; and make heavy gas dispersion computations. 
Atmospheric transmissivity is a measure of how much thermal
radiation from a fire is absorbed and scattered by the water vapor 
and other atmospheric components.

FSAR Table 2.2-215 will be modified as follows.  
Note that hydrogen concentrations at Units 6 & 7 have not been updated due to the 
switch to using liquid hydrogen per AP1000 standard plant design; Units 6 & 7 gaseous 
hydrogen has been deleted in response to eRAI 5653.  Additionally, distances to the 
asphyxiating limit and oxygen-enriched limit is added for the appropriate chemicals.  
The distance to the IDLH for ammonium hydroxide has changed due to updated berm 
dimensions.
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Table 2.2-215 (Sheet 1 of 2)
Design-Basis Events, Toxic Vapor Clouds

Source Chemical Quantity
IDLH(a)

Distance to 
Nearest Control 

Room (feet)
Distance to 
IDLH (feet)(l)

Maximum 
Control Room 
Concentration 

(ppm)(k)

Road: Onsite Transport Gasoline 50,000 pounds 300 ppm(b) 2,084 1,962(d) 115(d)—

Pipeline: Turkey Point 
Lateral

Natural Gas 2,036,620 pounds Asphyxiant 4,535 N/A426(d) 855(d) —

Onsite (Includes Turkey 
Point Units 1 through 5)

Acetylene 3,000 pounds Asphyxiant 4,331 N/A531(g)(j) 157(g) —
Ammonium 
Hydroxide(c)

40,000 gallons 300 ppm 5,110 10,5604,368(d)(i) 253(d)(c)(i) —

Argon 3,000 pounds Asphyxiant 4,001 N/A144(g)(j) 29.9(g) —
Carbon Dioxide 9,000 pounds 40,000 ppm 4,001 963(g) 321(g) —
Chlorine 150 pounds 10 ppm 2,994 3,4743,471(g) 1.682.18(g)

Hydrazine 1,100 gallons 50 ppm 2,758 2,178(d) 14.1(d) —
Hydrogen 45,000 58,000 scf Asphyxiant 4,001 N/A612(g)(j) 185(g) —
Muriatic Acid 110 gallons 50 ppm 4,429 1,983(g) 2.13(g) —
Nitrogen Gas 100,000 scf Asphyxiant 3,596 N/A813(g)(j) 500(g) —
Nitrogen Liquid 3,500 gallons Asphyxiant 3,596 N/A1,206(d)(j) 340(g) —
Oxygen 3,000 pounds May displace air and 

cause an oxygen 
enriched 

environment

4,329 N/A147(g)(j) 34.8(g) —

Propane 500 gallons 2100 ppm 4,198 1,878(g) 26.2(g) —
Sodium 
Hypochlorite(c)

6,000 gallons 10 ppm as Chlorine 5,232 1,752(c)(d) 0.327(d)(c) —

Site-Specific Onsite 
(Includes Units 6 & 7)

Hydrogen Tube 
Bank

40,000 standard 
cubic feet

Asphyxiant 561 N/A 1,890 ppm (c)(g)

Methanol 25,000 gallons 6,000 ppm 5,470 feet 1,131 feet(d) 128 ppm — (d)

Sodium 
Hypochlorite 
(Relcaimed Water 
Treatment Facility)

20,000 gallons 10 ppm as Chlorine 5,470 feet 6,864 feet 2.68 3.62 ppm(d)

Sodium 
Hypochlorite 
(Cooling Tower)

12,000 gallons 10 ppm as Chlorine 807 feet 2,622 feet 5.59 6.90 ppm(d)

Offsite (Homestead Air 
Reserve Base)

Halon 1301 5,440 pounds 40,000 ppm 25,133 feet 99 feet(e) 0.273 ppm(e) —
Gasoline 137,104 pounds 300 ppm(b) 2,199 feet(f) 1.91 ppm(f) —
Oxygen 36,561 pounds May displace air and 

cause an oxygen 
enriched 

environment

N/A309(e)(j) 9.39 ppm(e) —

Propane 185,865 pounds 2,100 ppm 6,864 feet(e) 19.6 ppm(e) —
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(a) Immediately Dangerous to Life or Health (IDLH)
(b) Threshold Limit Value/Time-Weighted Average (TLV/TWA)
(c) Calculation was modelinged selecting the Urban or Forest for Ground Roughness
(d) Worst-case scenario meteorological condition was F stability class at two meters per second
(e) Worst-case scenario meteorological condition was F stability class at three meters per second
(f) Worst-case scenario meteorological condition was D stability class at 5.5 meters per second
(g) Worst-case scenario meteorological condition was F stability class at one meters per second
(h) Not used
(i) 40,000 gallons of ammonium hydroxide were released within an area of 44,415 2,590 ft2 (the area of the storage dike) for worst case 

meteorological conditions This is conservative because the analyzed puddle expands greater than the dike surrounding the ammonium 
hydroxide tanks.  The analyzed puddle expands to nearby drains.

(j) Distance to the asphyxiating limit.  Note that, for oxygen, the asphyxiating limit is bounding for the oxygen-enriched limit.
(k) The control room concentration is calculated only for chemicals whose distance to their IDLH limit, asphyxiating limit, or oxygen-

enriched limit is greater than the distance to the control room intake
(l) The distance to IDLH provided for each chemical corresponds to the worst-case control room concentrations

ASSOCIATED ENCLOSURES:
None 


