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1. ECN 

ECN 160230 

1. Page 37 of 56, Section 3/4.4 Objective - Changed to current applicable DOE Order. 

2. Page 37 of 56, Section 3.4.1.2 - Changed such that limit applies to the flow averaged 
concentration of all streams. 

3. Page 38 of 56, Section 3.4.1 .2 - Concentration guide units has been changed from 
pCi/1 to µCi/ml. 

4. Page 38 of 56, Section 3.4.1.2 - Concentrations changed to the Derived Concentration 
Guides of DOE Order 5400.5 for water. 

5. Page 38 of 56, Section 3.4 .1. 2 - Limits for Am-241 have been added. 

6. Page 39 of 56, Section 3.4.2 .1 - Changed such that limit applies to the flow averaged 
concentration of all streams. 

7. Page 39 of 56, Section 3.4.2.1 - Concentration guide units has been changed from 
pCi/1 to µCi/ml . 

8. Page 39 of 56, Section 3.4.2.1 - Concentrations changed to the Derived Concentration 
Guides of DOE Order 5400.5 for air. 

9. Page 39 of 56, Section 3.4.2.1 - Limits for Am-241 have been added. 

10. Page 40 of 56, Section 3.4 .2.1 - Deleted mask use requirement for basin entry if 
concentrations guides are exceeded. 

11. Page 41 of 56, Bases - Changed to reflect new DOE Order requirements. 

12. Pages 42 , 43 - Reset text, no content change. 

13. Page· 54 of 56, Section 6.4 - Updated title of criteria and procedures for unusual 
occurrence reporting. 

14. Page 54 of 56, Section 6.5 - Added reference to DOE Order 5400.5. 

Justification Details: 

1. DOE Order 5400.5 now provides the release requirements to protect the public and the 
environment . . These replaced the requirements of DOE Order 5480.IA. 

2&6 The public dose is a function of the total radioactive material discharged from all K 
Basin release points. Therefore, the flow averaged concentration of all streams 
average for the year should be compared to the limit, rather than just the 
concentration at any release point. The flow averaged concentration reflects the 
total radioactive material being released. 

3&7 Units presented in DOE Order 5400.5 are in µCi/ml, change made for consistency . 

A-7320-036.2 (11/88) {EF} GEF094 
Engineering Change Notice Cont i nuation Sheet 
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1. ECN 

ECN 160230 

Justification Deta i ls : (Cont ' d) 

4. The public dose l imits from 5400.5 for the water pathway are 4 mrem/yr EDE from all 
Hanford operations . The DCG values from 5400.5 would provide a 100 mrem/yr EDE, 
however since the limits are to be applied to the release point at the river , there 
will be a sizeable dilution. See dose estimate calculation below . 

5&9 The Am-241 concentration in the water/air is significant and as such should be 
factored into comparisons against the limits . 

8. The values are those for the 100 mrem/year EDE concentrations from 5400 .5. 
Dispersion will reduce dose to well below the 10 mrem/year EDE limit for the public 
for airborne radioactivity from all of Hanford operations . See dose est imate 
calculation below. 

10 . Mask requirements for entry into the basin are governed by DOE Order 5480 . 11, 
''Radiation Protection for Occupational Workers , " and are determined on a real time . 
basis rather than a yearly average. 

11 . DOE Order 5400.5 now provides the release requirements to protect the public and the 
environment. These replaced the requirements of DOE Order 5480 . lA. 

12. Self explanatory 

13 . DOE Order 5000.38 title changed from previous versions . 

14 . DOE Order 5400 .5 provides requirements for radiological protection of the public . 

ESTIMATES OF DOSES BASED ON RADIOACTIVE RELEASES LIMITS TO THE RIVER 

The following provides estimates of the potential doses from drinking water from 
radioactive material releases to the river. The values presented are basically for order 
of magnitude margin estimates only. 

From the Process Standard D- 400 the discharge flow to the river from K Area is 4. 1 mgd 
(7 .4 cfs). The annual average river flow from NUSAR Section 2.4.1.2 is 120 ,000 cfs . For 
the limi ts specified in the discharge flow, mixing with only 0.15% of the river flow will 
result in enough dilution to reduce the potential dose to below 4 mrem. Therefore , the 
l imits provide a large margin in meeting the limits of DOE Order 5400 .5. 

ESTIMATES OF DOSES BASED ON RADIOACTIVE AIRBORNE RELEASES LIMITS 

This following provides estimates of the onsite and offsite dose for the expected 
radioactive airborne releases . The values presented are basically for order of magnitude 
margin estimates only. 

Si nce the unity rule applies it is only necessary to look at one isotope to estimate the 
public dose for the release concentration limits. For a conservative exhaust value for 
the K Area facility of 100 ,000 cfm , the SAR indicates the combined exhaust from both K 
basin areas is 70,000 cfm , and using the Pu-239/240 concentration limit , the µCi / sec 
release would be as follows . 

A-7320· 036.2 (11/88) {EF} GEF094 
Engineer i ng Change Not i ce Continuation Sheet 



ENGINEERING CHANGE NOTICE CONTINUATION SHEET 
,5 ,j,,/ y1 . ECN 
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Justification Details: (Cont'd) 

ESTIMATES OF DOSES BASED ON RADI-OACTIVE AIRBORNE RELEASES LIMITS (Cont'd) 

100,000 cfm x .472 1/sec/cfm x 1000 ml/1 x 2 x 10- 14 = 9.44 x 10- 7 µCi/sec. 

From NUSAR Tables 2.3-42 & 43 , the x/Q at the 320 feet from release point (nearly 
equivalent to facility perimeter) is l.98xl0-4 and 3.97xl0-7 at 5 miles from the release 
point (nearly equivalent to nearest Hanford site boundary). Values selected were the peak 
values to specified position regardless of direction. The concentration at 320 feet is 
then. 

9.44xl0-7 µCi/sec x l.98xl0-4 sec/cu . meter= 1.87 xlo- 10 µCi/cu meter 

and l.87xlo-10 µCi/cu meter x lxl0-6 cu meter/ml= l.87xl0- 16 µCi/ml 

since a concentration of 2xl0-14 µCi/ml of Pu-239/240 is equal to 100 mrem EDE 
the approximate onsite dose is 

( 1. 87xl0- 16 /2xl0- 14
) x 100 = 0. 93 mrem EDE. 

which is well below the onsite Safety Analysis acceptance limit of 5 rem and Safety Class 
2 limit that would require mitigation and/or control . 

The site boundary public dose would be: 

(3 .97xl0-7/ l.98xl0-4) x 0. 93 = l.87xl0-3 mrem EDE 

This value is also well below the 500 mrem limit that would require Safety Class 1 SSCs 
for mitigation and/or control. The value is also well below the 10 mrem limit for dose to 
the public from all airborne radioactivity from Hanford site operations. 

Therefore the values selected for comparison limits have a significant margin to any dose 
or safety class limits. 

A-7320-036.2 (11/88) {EF) GEF094 
Engineering Change Notice Continuation Sheet 
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demineralization of the KE Basin, should cause no increase in carbon 
steel corrosion. (Reference: Memo, W.K. Kratzer to K. L. Fowler "KE Fuel 
Storage Basin pH Limits", dated January 24, 19_86.) 

The KW Basin walls are protected with an epoxy coating and are not 
s_ubject to significant dissolution . The KE walls are not coated and are 
subject to minimal amount of dissolution. 

3/4 .4 Radioactive Material s Release 

Applicability: This section applie~ to the release of all liquid, sol id, 
and airborne effluents containing radioactive material from the facility . 

Objective : Th i s section specifies the conditions required to control the 
release of radioactive materials from the 105-KE and KW fuel storage 
basins to the environs and assures that all releases comply with DOE 

Order 5400 .5. 

Limiting Cond i t i ons for Operation : 

3.4.1 Liqu id Waste Specif i cations 

3.4 . 1. 1 The basin water radionuclide concentration shall be monitored to 
identify adverse trends. 

3.4.1.2 The release of radioactive materials in liquid effluent streams 
discharging from the 105-KE and KW Fuel Storage Facilities to the 
Columbia River shall be limited such that the flow averaged 
concentrations of radionuclides for all the streams do not exceed the 
following concentration guides, unity rule applies, (averaged over a one 

year period): 
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Concentration Guide, µCi/ml 

2.0 X 10·3 

5. 0 X 10·5 

5.0 X 10"6 

1.0 X 10·6 

6.0 X 10·6 

2.0 X 10·6 

3.0 X 10·6 

7.0 X 10·6 

3 . 0 X 10·8 

3.0 X 10"8 

Action : If adverse trends are indicated in basin water radionuclide 
concentrations, steps shall be taken to identify and correct the trend. 

If the concentration guides are exceeded, an investigation shall be made 
to identify the source of the release and a program of corrective action 
shall be defined and implemented. 

3.4.1.3 An effluent sampling system shall be in serv i ce sampling the 

100-K outfall as follows: 

A. An automatic composite sampling system shall be in operation, 

OR 
B. Grab samples shall be taken on a weekly frequency. 

Action: If the above sampling requirements are not met, an investigation 

shall be made to determine the deficiency and the corrective action to be 
implemented. The inoperative sampling system shall be returned to 

service as soon as practicable. 
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3.4. 1.4 The release of liquids containing radioactive materials by way 
of leakage pathways discharging to the ground from the 105-KE and KW Fuel 
Storage Facility shall be monitored by means of basin drawdown testing 
performed at least once a month . 

Action : If the drawdown testing requirement is not met, an investigat i on 
sha l l be made to ident i fy the deficiency and determine the corrective 
action to be implemented . 

3.4.2 Airborne Waste Specifications 

3.4.2 . 1 The release of radioactive materials from the KE and Kw· Fuel 
Storage Fac i l i ties to the atmosphere shall be limited such that the flow 
averaged concentration of radionuclides for all airborne effluent stream 
do not exceed the following concentration guides, unity rule applies, 
(averaged over a one year period): 

Radionuclide Concentrution 1 gCiLml 

H-3 l.Ox 10· 7 

Mn - 54 2.0 X 10· 9 

Co-60 8.0 X 10 · 11 

Sr-90 9.0 X 10· 12 

Ru-106 3.0 X 10· 11 

Cs- 134 2.0 X 10·10 

Cs-137 4.0 X 10· 10 

Ce-144 3.0 X 10· 11 

Pu-239/240 2.0 X 10· 14 

Am-241 2.0 X 10· 14 
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Action: If the concentration guides are exceeded an investigation shall 
be made to identify the source of the release and a program of correcti ve 
action shall be defined and implemented. 

3.4.2 .2 An effluent sampling system shall be in service sampling the 
exhausted 105-KE and KW Storage Basin air as follows: 

A. An automatic composite sampling system shall be in operation , 
OR 
B. Grab samples shall be taken on a we~kly frequency . 

Action : If the above sampling requirements are not met , an investigati on 
shall be made to determine the deficiency and the corrective action to be 
implemented . The inoperative composite sampling system shall be returned 
to service as soon as practicable. 

Surveillance Requirements: 

4.4 . 1 Liquid Waste Specifications 

Composite samples from the 100-K outfall shall be obtained and 
analyzed at least once per month. 

4.4 .2 Airborne Waste Specifications 

Composite samples of the 105-KE and KW Storage Basin exhaust ai r 
shall be obtained and analyzed at least once per month. 
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Exceptions: The weekly grab samples or their composites may be analyzed 
once a month to substitute for the monthly analysis of composite samples 
of 4.4 . 1 and 4.4.2 surveillance requirements. 

Bases: There are no control or mitigation systems or administrative 
actions utilized to limit the release of radioactivity to the air or 
water, however monitoring is performed for comparison with the 
specification values. These specification values are the Derived 
Concentration Guide (DCG) values of DOE Order 5400.5, "Radiation 
Protection of the Public and the Environment", for air and water. The 
DCG values are imposed for facility releases rat her than at the location 
of the public, and the resultant doses are well within the requirements 
of DOE Order 5400 . 5. 

3/4 . 5 Heat Exchanger Differential Pressure 

Applicability: Applies to the heat exchangers water pressure . 

Objective: Define the minimum allowable pressure differential between 
the two sides of the heat exchangers . 

Limiting Condition for Operation : 

3. 5. 1 The pressure on the tube side shall be eight psig or more than the 
pressure on the shell side of the operating heat exchanger. 
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Action: Shut off the recirculating pump, if it has not been 
tripped off by the differential pressure device. 

Operation may continue on the basin chiller, once the heat 
exchanger has been isolated on the shell side. Isolation shall 
occur within four hours. 

Surveillance Requirement 

4.5.1 The differential pressure sensing equipment shall be calibrated 
quarterly. 

Action: Follow action item of 3.5.1 above until calibration has 
been completed. 

Bases: Maintaining the differential pressure above eight psi will 
ensure any heat exchanger tube leakage will be from the tube side 
(clean water) to the shell side (radioactive water). This will 
prevent the pool coolant, which contains radioactivity, from 

passing into the tube side and being discharged to the Columbia 
River. 

3/4.6 Tornado Missiles 

Applicability: Applies to the area west of the storage basin to the 
fence between a southwest and northwest line from the south and north 
corners of each basin structure. See cross hatched area of Figure 3/4-1, .. 
page 44. 

Objective: To prevent damage to the basin and its structures from 

tornado missiles. 
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3.6. l The area west of the basins as defined above shall be kept free of 
tornado missiles which are defined as objects between 50 and 4000 pounds 

in weight.* 

Action: The area shall be cleared of tornado mi ssiles as soon as 
practicable, but not to exceed a week or fuel sh i pments into the 
subject basin shall be halted. 

Surveillance Requ i rements : 

4.6.1 The area west of each K area basin shall be inspected monthly to 
determi ne that there are no tornado missiles i n the area . Records 
of the i nspections shall be maintained . 

Action: Perform the inspection as soon as practicable after 
identification of the surveillance interval violation, not to 
exceed one month . 

Bases: Objects the size and weight of automobiles are not likely to 
become airborne missiles. The prevailing winds may vary from southwest 
in the winter to the northwest in the summer. Tornadoes tend to follow 
the prevailing wind directions so clearing the westerly area of potent i al 
missil€s will minimize the possibility of tornado missiles. Missiles 
would be expected to disturb mostly the suspended fuel storage by damage 

to the structure or fuel supporting members. 

*NUSAR, WHC-SP-0297, Section 3.3 .3.1 "Description of Tornado Generated Mi ss i le ". 
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6. 1.5 The Radiological Control organization will provide the radiation 

monitoring personnel necessary for the operation of the facility. 

This organization is also respon5~~le for assuring that radiological 

controls are provided to maintain radiation exposure to personnel as 

low as reasonably achievable (ALA.RA). 

6. 1.6 The Industrial Safety organization is responsible for dssuring that 

appropriate industrial safety and industrial hygiene controls are 

provided in accordance with applicable requirements. 

6.2 Training 

6.2. 1 All persons worl<ing at the facilities shall be trained to the extent 

necessary to assure safe execution of their duties in the following 

areas: 

Radiological Heaith and Safety 

Industrial Safety 

Emergency Procedures 

6.2.2 All persons involved in the control, handling, storage, processing 
or transferring of fissile materials in quant i ties that could 

support a chain reaction shall be trained in the area of nuclear 
criticality safety. · Retraining shall be done ·annually and 
qualificati on 110.-ifio~ 0 11 0 .-~, h ..in years by discussion with the 

trainee and sign off of the training record by the trainer. 

6. 3 Procedures 

6.3. l An operating procedures pr og ram shall be maintained and sha ll 

include written procedures, applicable checkoff lists, and 

8M -!>U00-0~0 14- llll 
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The program shall be 

designed to ensure operation within the Operations Safety 
Requirements. 

6.3 .2 An emergency procedures program shall be maintained and shall 
include written procedures to provide preplanning for, and 
guidance during, potential emergency conditions. 

Action to be Taken in the Event of an Unusual Occurrence 
The unusual occurrence (UO) criteria and procedures for notification, 
investigation, and reporting of occurrences are found in MRP 5.14, 
"Occurrence Reporting and Processing of Operations Information", of the 
Management Requirements and Procedures, (WHC-CM-1-3) 

Radiological Control 
A radiation protection program shall be maintained to assure that 
radiation exposures to individuals in controlled areas and to population 
groups comply with the radiation protection standards specified in DOE 
Orders 5480.11, (12-21-88) and RLIP 5480.11 (4-24-91) and DOE Order 
5400.5, "Radiation Protection of the Public and the Environment." The 
program shall i.nclude written requirements and procedures for control of 
radiation exposure to occupationally exposed individuals and to the 
public, for internal and external dosimetry for occupationally exposed 
individuals, for control or radioactive material and for respiratory 
protection to keep internal deposition of radioactive material a~ low as 
reasonably achievable. 


