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March 10, 1999 
ESH-18/WQ&H:99-0072 
K497 
(505) 665-1859 


SUBJECT: NPDES PERMIT RE-APPLICATION (NM0028355) 
RESPONSE TO NMED/SWQB REVIEW COMMENTS 


Dear Mr. Saums: 


Staff from the Laboratory's Water Quality and Hydrology Group (ESH-18) have completed a review 
of the comments provided by the New Mexico Environment Department, Surface Water Quality 
Bureau (NMED-SWQB), in your letter dated February 2, 1999 (Attachment 1 ), regarding the 
Laboratory's NPDES Permit Re-Application. Enclosed is the Laboratory's detai led response to the 
NMED-SWQB's questions and requests for information. 


The NPDES Permit Application Instructions provided by the U.S. Environmental Protection Agency 
(EPA) are very specific regarding the information requested and the format in which the info rmation 
must be provided in the Permit Re-Application. In accordance with these instructions, the 
Laboratory prepared a very comprehensive and detailed Re-Application document which is 
contained in three large notebooks. The Laboratory received a letter dated August 3 1, 1998, from 
the EPA indicating that the Laboratory 's Re-Application for an NPDES Permit had been received, 
reviewed, and had been determined to be "admini strati vely complete" in accordance with the EPA' s 
Environmental Permit Regulations (Attachment 2). 


The enclosed response addresses each of the comments in your February 2, 1999 letter and should 
be helpfu l in completing your review of the Laboratory 's Re-Application. Individual responses 
were developed in order to provide additional information or to identify the location of information 
previous ly prov ided in the Laboratory 's NPDES Permit Re-Application document and in fo llow-up 
supplements. Fourteen additional documents are also e nclosed for your review. (Please see the 
Listing of Enclosures) 







RESPONSE TO NMED-SWQB REVIEW OF COMMENTS 
NPDES PERMIT RE-APPLICATION (NM0028355) 


LISTING OF ENCLOSURES 


Enclosure 1: Master List of Permitted Septic Systems (Updated Appendix 0, 
March 10, 1999) 


Enclosure 2: Sanitary Utility Mapping (Updated Appendix L, February 25, 1999) 


Enclosure 3: Listing of Discharge Sources to the TA-21 Transfer Station 


Enclosure 4: Listing of RCRA-Permitted and Interim Status Sites 


Enclosure 5: Engineering Schematics ofTA-46 SWSC Effluent Holding Pond 
(Structure 346 and 349) and Effluent Holding Pond, Overflow Control 
Box Plan and Section (Structure 346) 


Enclosure 6: Waste Acceptance Criteria (WAC) for the TA-16 HEWTF 


Enclosure 7: December 22, 1998, letter from Chris Ortega, Utility Manager, 
Los Alamos County, to William B. Hathaway, Director, EPA Region 6 


Enclosure 8: January 11 , 1999. letter from Jack V. Ferguson, P.E., Chief, NPDES 
Permits Branch. EPA Region 6, to David Gurule, Area Manager, 
DOE Los Alamos 


Enclosure 9: February 22, 1999, letter (LAAME:3N-Ol 7) from Joseph C. Vozella, 
Assistant Area Manger, Office of the Environment, DOE Los Alamos, :o 
Joseph C. King, County Administrator, Incorporated County of 
Los Alamos 


Enclosure 10: 1996 Ground Water Discharge Plan (DP-1052) Report for the Land 
Application of Sanitary Sludge 


Enclosure 11: 1997 Ground Water Discharge Plan (DP-1052) Report for the Land 
Application of Sanitary Sludge 


Enclosure 12: 1998 Ground Water Discharge Plan (DP-1052) Report for the Land 
Application of Sanitary Sludge 


Enclosure 13: Testing Results of Sludge, Grit, and Screenings for 1997 and 1998 


Enclosure 14: May 22. 1998. '.etter (LAAME:6BK-010) from Joseph C. Vozella, 
Assistant \Lmager. Office of the Environment, DOE Los Alamos, to 
Robert S. (Stu) Dinwiddie, Ph.D., Manager, RCRA Permits Management 
Program, )Sew Mexico Environment Department 







RESPONSE TO NMED-SWQB REVIEW COMMENTS 
NPDES PERMIT RE-APPLICATION (NM0028355) 


1. Septic Tanks/Holding Tanks and Sumps 


• Appendix 0 contains a list of Septic/Holding Tanks. However, it is not clear whether this 
list is complete. (e.g. no sumps are included). Appendix 0 also does not identify the exact 
location or number of the septic/holding tanks and sumps, nor does it contain the pumping 
schedule associated with these structures. In addition, a discussion concerning the 
relevance (e.g. do the tanks, sumps, and TA-21 meet the WAC for volume pumped and 
constituents of concern such as hazard and radioactive waste) and rationale for continuing 
to use these septic/holding tanks, and sumps. Also, a description of how they relate to the 
S WSC plant would be helpful . 


Provided as Enclosure 1 is the current list of septic/holding tanks at the Laboratory. 
We have also included a new septic/holding tank map (Enclosure 2). Many buildings 
at the Laboratory have small sump/lift stations connected to the SWSC collection 
system and are not individually listed in Appendix 0 of the Laboratory's NPDES Re
Application, as permitting is not required for this ancillary equipment. All sanitary 
septic/holding tanks were listed in Appendix 0 and categorized by Technical Areas 
(TA) and structure number. The septic/holding tanks are checked regularly and are 
pumped on an as-needed basis. The daily flow rate from the septic/holding tanks is 
331 gallons per day and was provided in the NPDES Permit Re-Application 
Supplement 2, dated January 20, 1999. Additionally, individual septic/holding tanks 
have been permitted under the New Mexico Liquid Waste Disposal Regulations (20 
NMAC 7.3). Pumping records for holding tanks are submitted to NMED District II 
once every six months. The Laboratory will add NMED-SWQB to the distribution 
list upon request. 


All sanitary septic tank owners must complete a Waste Profile Form (WPF) and the 
waste be approved pursuant to the Waste Acceptance Criteria (WAC) for treatment 
at the T A-46 SWSC Plant. These requirements and guidance are outlined in the 
Laboratory's Implementation Requirement (LIR 404-00-01.2) and Laboratory 
Implementing Guidance Document (LIG 404-00-03.0). These documents were hand 
delivered to NMED-SWQB on February 9, 1999, under Supplement 2 of the NP DES 
Permit Re-Application. 


• TA-21 , an old wastewater treatment plant, is being used as a holding tank, but is not listed 
in Appendix 0. Does this omission indicate that the use of TA-21 will be terminated? If it 
was meant to be included as part of the application, please include a discussion of its 
intended use (e.g., list buildings discharging to T A-21 ). Also, list appropriate information 
about it on the Appendix 0 and Appendix L maps. 


The old T A-21 Sewage Treatment Plant (NPDES Outfall OSS) is referred to as the 
'TA-21 Transfer Station" on the Laboratory's revised septic/holding tank map. The 
TA-21 Transfer Station will continue to be used until demolition activities at TA-21 
are completed. In a telephone conversation on February 19, 1999, Mr. Courte 
Voorhees, NMED District II, indicated that as long as this structure is part of the 







SWSC collection system, permitting as a septic tank or holding tank was not 
necessary. Additionally, Mr. Voorhees indicated that this structure represented a 
transfer station and be did not consider it a septic or holding tank. Therefore, 
Appendix 0 of the Laboratory's NPDES Permit Re-Application which lists active and 
inactive septic and holding tanks at the Laboratory did not include the T A-21 
Transfer Station. 


Facilities at the T A-21 DP Site have been closed and are undergoing decontamination 
and decommissioning with the exception of a few isolated buildings. A map and list of 
buildings currently occupied and discharging to the TA-21 Transfer Station is 
provided as Enclosure 3. 


• The Appendix L map does not reflect the location of the 48 septic/holding tank, 42 lift 
stations, and sumps. This information would be helpful. Also, this map (Appendix L) still 
indicates T A-21 as an operational wastewater treatment plant. Please include the current 
status ofTA-21 on the map. 


Enclosed is a copy of the revised list of septic/holding tanks at the Laboratory 
(Enclosure 1). The list includes TA and structure number. We have also included a 
new septic/holding tank map (Enclosure 2). 


• Identify all sumps associated with outfalls that receive storm water. 


NPDES outfalls that receive storm water are listed in Appendix C of the Laboratory's 
NPDES Permit Re-Application. Additionally, storm water contributions were 
included on the Form 2C and 20, if applicable. Additionally, on May 23, 1996, the 
Laboratory submitted a Notice of Planned Change for NPDES Outfalls 05A053, 
05A058, 05A066, 05A067, and 05A068, regarding the plugging of the high explosives 
(HE) sumps. The notifcation documented that only storm water from roof drains 
would continue to discharge through the eliminated HE outfalls. A copy of this 
notification was provided to NMED-SWQB and also included in the NPDES Permit 
Re-Application. 


2. Flow and Impact to RCRA (PRS's) 


• Please include on the revised map of the outfalls (Appendix F), all SWMU's located above 
and below the outfalls proposed for permit status. Also indicate on this map which outfalls 
receive storm water flow directly, or through collection systems (such as sumps) and at 
what volumes. 


The Laboratory did not include this information in the original NPDES Permit Re
Application, dated May 4, 1998, because it is not required by EPA. However, the 
Water Quality & Hydrology Group (ESH-18) is working with personnel from the 
Laboratory's Facilities for Information Management, Analysis, and Display Group 
(FIMAD) to develop an additional map for your review. The Laboratory will provide 
you with copy of the new map when it becomes available in approximately 30 days. 
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The Laboratory provided a listing of all active and deleted NPDES outfalls, and 
identified which outfalls receive storm water directly in the NPDES Permit Re
Application Form 2Cs and 2Ds and in Appendix C of the NP DES Permit Re
Application, dated May 4, 1998. 


• Appendix T is a map that indicates all RCRA permitted sites . Please define which of these 
sites are currently classified as RCRA interim status sites? Also, indicate on this map any 
NPDES outfalls associated with these designated RCRA sites. 


Per your request for additional information, we have enclosed a listing of RCRA 
permitted and interim status sites at the Laboratory, as of February 12, 1999 
(Enclosure 4). RCRA interim status site delineation is not a requirement of the 
NPDES Permit Application process. Therefore, this information was not provided in 
the Laboratory's NPDES Permit Re-Application dated May 4, 1998. 


NPDES outfalls that are directly or indirectly associated with interim or permitted 
RCRA facilities include the following: 


(1) TA-16-387, 388, 399, 394, 401, 406 Open Burn; Outfall 05A055 (directly 
associated) 


(2) TA-50-60A Treatment, Outfall 051 (directly associated) 
(3) TA-3-29-9010, 9020, 9030 Storage, Outfall 03A021 (indirectly associated) 


• The reapplication indicates some outfalls receive high amounts of flow (e.g., 00 1 and 051 ). 
High amounts of flow from outfalls may be causing erosion and/or impacting RCRA 
SWMUs located downstream. N1v1ED-SWQB requests LANL address this issue by 
discussing with all facility managers utilizing outfalls, the importance of managing outfall 
flows through streamlining and/or modifying process management at the facility. 


The impacts to surface water quality from Solid Waste Management Units (SWMUs) 
and Potential Release Sites (PRS) are being addressed under the Laboratory's 
NPDES Storm Water Multi-Sector General Permit No. NMR05A509. The 
Laboratory utilizes Administrative Procedure (AP) 4.5 to provide a systematic 
approach to identifying PRSs which have the potential to adversely impact surface 
water quality through surface water runoff, outfall discharges or other erosion 
processes. As part of the procedure, a Surface Water Site Assessment Team (SWAT) 
was established with representatives from the Laboratory's Environmental 
Restoration (ER) Project, Water Quality & Hydrology Group (ESH-18), 
DOE/Oversite Bureau, and LANL Facility Management. This effort has also been 
coordinated with representatives from the NMED-SWQB. The SWAT role is to 
provide recommendations from the AP 4.5 findings for the installation of Best 
Management Practices (BMPs) that may be needed to address erosion at PRSs. These 
recommendations are then provided to the ER Project and Facility Management for 
their evaluation. These findings may require that the Storm Water Pollution 
Prevention Plans be amended and corrective actions completed by Facility 
Management. Your concerns regarding high amounts of flow from certain outfalls 
will be forwarded to the SWAT for evaluation. 
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• DMR reports for NPDES outfall 051 indicates that problems may be occurring with the 
Total Toxic Organics (TTO) (e.g., results of 2of 111 contributors to TTO were qualified 
as estimated under laboratory QA.QC methods). It is not clear as to what this means (e.g .. 
which 2 of 111 contributors are involved). In addition, identify the laboratory used and 
explain what is meant by "estimated under laboratory QA/QC." NMED also asks that 
LANL begin reporting which constituents are elevated when TTO is qualified as estimated 
under laboratory QA/QC methods. 


Monitoring and testing for Total Toxic Organics (TTOs) is required by the 
Laboratory's NPDES Permit No. NM0028355 for Outfall 051, as defined by 40 CFR 
433.ll(e). The list of TTO's "organic constituents" are also located on Form 2C, Part 
C of the NPDES Permit Re-Application. Individual TTO values are not required to 
be submitted with the NPDES Permit Re-Application. 


NPDES compliance samples collected for TTO analysis at NPDES Outfall 051 are 
submitted to KEMRON Environmental Services, located in Marietta, Ohio, at a 
frequency of once per month. Samples collected for the NPDES Permit Re
Application were analyzed by Assaigai Analytical Laboratories, located in 
Albuquerque, New Mexico. 


·Analytical laboratories used by the Laboratory are required to follow EPA approved 
analytical methods and protocols. Data is validated by the Laboratory's Analytical 
Chemistry Group (NMT-1). Group ESH-18 reports the TTO compliance data to 
EPA and NMED on the monthly Discharge Monitoring Reports (DMRs), as required 
by the NPDES Permit. The Laboratory is required to report only the summation of 
all the organic constituents in the TTO test on the Laboratory's DMR. Group ESH-
18 uses the comment section of the DMR to report any "data qualifiers" noted during 
data validation. Per your request, the Laboratory will provide additional 
information on the data qualifiers on the DMRs. 


• Barbara Hoditschek, on the tour ofTA-50 conducted on October 29, 1998, was told that 
Investigative Derived Waste (IDW) was being received at T A-50. A notice of change of 
condition for outfall 051 reflects this change however, was not received or found in the 
reapplication. Please provide NMED-SWQB with a copy of this change of condition. 


The Laboratory submitted a Notice of Changed Condition to EPA and NMED
SWQB regarding the IDW wastes discharging to the T A-50 Radioactive Liquid 
Wastewater Treatment Facility (RLWTF) on July 3, 1997. This information was also 
included in the Appendix Q, Attachment 8 of the NPDES Permit Re-Application, 
dated May 4, 1998. This information was re-submitted to EPA and NMED on 
January 20, 1999 (LANL Memorandum ESH-00:99-10). 


3. 13S Outfall Issues 


• During NMED' s site visit with Scott Wilson of EPA, a liquid of unknown source and 
quantity was observed in the outfall l 3S (a) sump. NMED had been informed during 
regular NPDES inspections that this outfall was not in use. It was obvious, however, from 
observation of the residual deposits above the drain line that the liquid in the sump had 
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discharged through the sump drain and out the l 3S (a) outfall. Please explain how future 
discharges will be prevented and/or eliminated. If 13S (a) is intended to be used, please 
submit a change to the reapplication. 


The Laboratory is required to collect compliance samples at NPDES Outfall 13S, as 
documented on Page 15 of Part I of the NPDES Permit No. NM0028355. NPDES 
Outfall 13S is located at the parshall flume after the T A-46 SWSC Chlorine Contact 
Chamber (Latitude 35° 51' 8", Longitude 106° 16' 33"). Group ESH-18 submitted to 
EPA a NPDES Permit Re-Application Form 2C for NPDES Outfall 13S on May 4, 
1998. NPDES Outfall 13S was also included in Appendix F of the Re-Application, 
which provided a topographical map, depicting outfalls located within the 
Laboratory's boundaries. The parshall flume (NPDES Outfall 13S) does not directly 
discharge to the environment but is diverted to other discharge locations cited in the 
NPDES Permit. NPDES Outfall 13S indirectly discharges to the environment at the 
following locations: (1) Below the TA-46 SWSC Plant into Canada del Buey ~Latitude 
35° 51' 7", Longitude 106° 16' 27"); (2) Old NPDES Outfall OlS (Latitude 35 52' 29", 
Longitude 106° 18' 38"); and, (3) NPDES Outfall 001 and other Category 03A 
outfalls. On the map, Group ESH-18 labeled the discharges to the environment 
(Numbers 1 and 2) as 13S(b) and 13S(a), respectively. The 13S(a) and 13S(b) labels 
were used on the map as "location identifiers" only. The Laboratory does not intend 
to permit these discharges separately. 


Treated effluent has never been released at the 13S(b) discharge point. The sump 
overflow pipe is plugged at the T A-46 SWSC Plant. A copy of the holding pond 
engineering design was provided to NMED-SWQB shortly after the October, 1998, 
EPA visit. A copy of the engineering drawing is included for your review (Enclosure 
5). The liquid in question was storm water that had apparently seeped/infiltrated intc 
the small, unsealed basin at 13S(b) discharge point. The residual deposits mentioned 
above were in fact small styrofoam pellets, apparently wind blown into the unsealed 
basin. The styrofoam pellets originated from insulation sheeting used in the remodel 
of one the buildings at the SWSC Plant. SWSC Plant operators collected fecal and 
nitrate samples from the unsealed basin. The fecal result was 8 cfu/100 ml, and the 
nitrate result was 1.7 mg/I. The presence of styrofoam, the low nitrate, and the 
presence of several fecal coliform bacteria, typical of dirty water, confirmed the 
assertion that the water is accumulated rainfall, rather than effluent. 


• According to Mike Saladen, the 13S (b) outfall had been removed from the permit, but has 
not yet been plugged. Please indicate if and when it will be plugged. Also, please list any 
other NPDES outfalls that have been removed from the permit, but not plugged. Attach 
any schedule that may relate to this issue. 


The 13S(a) discharge point which is the old OlS was eliminated on December 10, 
1998. The Laboratory provided written notification to EPA and NMED-SWQB on 
January 20, 1999 (ESH-D0/99-10). A listing of other NPDES outfalls deleted from 
the NPDES Permit was provided as Appendix C of the NPDES Permit Re
Application. Many of these outfalls will not be plugged due to the continued 
discharge of storm water. 
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• The l3S outfall category is not clearly represented in the application. For example, a 
discrepancy exists regarding l3S, l3S (a), and 13S (b). Appendix F and Appendix C do 
not consistently reflect which outfalls exist. Also, the l3S (a) and l3S (b) outfalls are not 
listed as part of the application. Please modi fy and provide new information to the 
application which address these issues. 


The Laboratory is required to collect compliance samples at NPDES Outfall 13S, as 
documented on Page 15 of Part I of the NP DES Permit No. NM0028355. NP DES 
Outfall 13S is located at the parshall flume after the T A-46 SWSC Chlorine Contact 
Chamber (Latitude 35° 51' 8", Longitude 106° 16' 33"). Group ESH-18 submitted a 
NPDES Permit Re-Application Form 2C for NPDES Outfall BS to EPA on May 4, 
1998. NPDES Outfall 138 was included in Appendix F, which provided a 
topographical map, depicting outfalls located within the Laboratory's boundaries. 
The parshall flume (NPDES Outfall 13S) does not directly discharge to the 
environment but is diverted to other locations cited in the NPDES Permit. NPDES 
Outfall BS is diverted to the environment at the following locations: (1) Below the 
TA-46 SWSC Plant into Canada del Buey (Latitude 35° 51' 7", Longitude 106° 16' 
27"); (2) Old NP DES Outfall OlS (Latitude 35° 52' 29", Longitude 106° 18' 38"); and, 
(3) NPDES Outfall 001 and other Category 03A outfalls. On the map, Group ESH-18 
labeled the discharges to the environment (Numbers 1 and 2) as 13S(b) and 13S(a), 
respectively. The 13S(a) and 13S(b) labels were used an the map as "location 
identifiers" only. The Laboratory does not intend to permit these discharges 
separately and a modification to the re-application does not appear to be necessary. 
Additionally, 13S(a) has been eliminated. 


4. Representative Sampling 


• Please clarify in the application, how sampling at outfalls 13S and 001 would be 
representative sampling. 


• Sample Collection-General: 


Group ESH-18 followed the Form 2C Instructions, Item V. B. Sampling, which state 
in part: "Any specific requirements contained in the applicable analytical methods 
should be followed for sample containers, sample preservation, holding times, the 
collection of duplicate samples, etc. The time when you sample should be representative 
of your normal operation, to the extent feasible, with all processes which contribute 
wastewater in normal operation, and with your treatment system operating with no 
system upsets. Samples should be collected from the center of the flow channel, where 
turbulence is at a maximum, at a site specified in your present permit, or at any site 
adequate for the collection of a representative sample." The definition of 
representative sample can be found on Page 3 of Part II, Section C. 2. of the 
Laboratory's NPDES Permit No. NM0028355. 


A Draft NPDES Permit Re-Application Project Implementation Plan 
(Implementation Plan), which included sampling protocol, was provided to NMED
SWQB and EPA for review and comment prior to the Laboratory submitting the 
NPDES Permit Re-Application. A detailed sampling plan was provided in Appendix 
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0 of the Implementation Plan and as Appendix R in the re-application document. 
The final Implementation Plan was provided to EPA and NMED-SWQB on March 
18, 1998 (Laboratory Memorandum ESH-18/WQ&H:98-0098). 


Outfall 001: Page 2 of Part I of the Laboratory's current NPDES Permit states: 
11 Samples taken in compliance with the monitoring requirements specified above shall 
be taken at the following /ocation(s): Following the final treatment, prior to or at the 
point of discharge from outfall 001." 


Samples collected in support of the NPDES Permit Re-Application for Outfall 001 
were collected at the parshall flume located below the TA-3 Power Plant (Outfall 
001). This is the same location that NPDES compliance samples are collected, as 
required by the current NPDES Permit. The Laboratory collected a 24-hour 
composite sample and analyzed for all constituents listed in the Form 2C Re
Application for Outfall 001. 


Outfall 13S: Page 15 of Part I, of the Laboratory's current NPDES Permit states: 
''Samples taken in compliance with the monitoring requirements specified above shall be 
taken at the following location(s): Following the final treatment, prior to the point of 
dischargefrom the TA-46 SWSC Plant by gravity flow to Canada de/ Buey (Latitude 35° 
51 ' 7" and Longitude 106° 16' 27''); and prior to the point of discharge from the TA-46 
SWSC Plant into the effluent reuse line to Sandia Canyon (latitude 35" 52' 29" and 
Longitude 106° 18' 38 ''); and to outfalls utilizing treated effluent as specified in Outfall 
001 and Category 03A (*6)." Footnote (*6) states "Treated effluent from the SWSC 
plant shall be controlled utilizing Best Management Practices in such a manner as to 
enhance and maintain wetland areas in Sandia Canyon and Canada def Buey, and to 
minimize movement off site. 11 


Samples collected in support of the NPDES Permit Re-Application· for Outfall BS 
were collected at the parshall flume after the chlorine contact chamber prior to 
discharge into the reuse system (Outfall 13S). This is the same location that NPDES 
compliance samples are collected, as required by the NPDES Permit. The 
Laboratory collected a 24 hour composite sample and analyzed for all constituents 
listed in the Form 2C Re-Application for Outfall BS. 


Please note, sampling location language for Outfall 138 was drafted by EPA, in 
coordination with Laboratory and NMED-SWQB personnel. The August 1, 1994 
NPDES Permit was certified by the NMED-SWQB. Additionally, the sampling 
location for NPDES Outfall 13S was required to be moved to the SWSC Plant as a 
result of the EPA Multi-Media Inspection conducted at the Laboratory in August 3-
12, 1993. 


5. LANL Internal Outfall Issues 


• NMED-SWQB has seen several instances in the permit application which indicate 
potential internal outfalls may exist (e .g., effluent from TA-50, Room 60, is being blended 
into T A-50 effluent to be discharged to outfall 051 ). NMED considers internal outfalls as 
a source of potential future problems. Therefore, NMED-SWQB is requesting LANL 
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evaluate all proposed outfalls and clearly identify which may fall under "internal outfalls" 
as characterized according to 40 CFR (h) ( 1 and 2). 


All outfalls at the Los Alamos National Laboratory are properly permitted and 
monitored, as required by the NPDES Permit No. NM0028355. Additionally, the 
Laboratory 's NPDES Permit Re-Application and results of the Laboratory's Waste 
Stream Characterization Project does not document that any waste stream located 
from TA-50, Room 60 which is being blended to discharge at Outfall 051. 
Radioactive and industrial waste streams from the T A-55 Plutonium Facility are 
discharged into Room 60, at the T A-50 Radioactive Liquid Wastewater Treatment 
Facility (TA-50 RL WTF). The influent from T A-55 is sampled and is directed to the 
headworks of the T A-50 RL WTF. All effluent is treated through the wastewater 
treatment plant, re-sampled, and discharged to Outfall 051 when it meets NPDES 
Permit limits. 


Please note that internal outfalls are defined by 40 CFR Part 122.45 (h) (1) and (2). 


6. HE Plant 


• Please provide NMED with a list and/or characterization of the HE/organic pollutants 
being introduced into the TA-16 Plant. NMED-SWQB also would like to have a copy of 
the WAC for this facility. 


A list of potential pollutants of concern, and analytical data for the T A-16 High 
Explosives Wastewater Treatment Facility (TA-16 HEWTF) was submitted on the 
Form 2C, Table 2C3 and Table 2C4 of the NPDES Permit Re-Application. The 
Waste Acceptance Criteria (WAC) for the TA-16 HEWTF is included as 
Enclosure 6. 


• During a site visit o f LANL with Scott Wilson of EPA, Barbara Hoditschek was told that 
the old TA-16 plant was to remain in service as a "standby plant". NMED-SWQB 
requests information describing what factors would trigger the use of the old T A-16 plant 
as a "standby" plant. Will the effluent from the old plant be comparable in quality to that 
of the new plant? How and when will the effluent be tested when the old plant is used? 


• 


Factors which would trigger the use of the "old" TA-16 HEWTF as a back-up plant 
include, hydraulic overload, equipment failure or other such off normal conditions at 
the "new" T A-16 HEWTF. The two treatment plant processes are comparable except 
for the amount of effiuent that can be treated at each facility. Increased filtration is 
available at the new TA-16 HEWTF. The effluent quality from each facility is 
comparable. All compliance samples for both facilities can be collected at NPDES 
Outfall 05A055, as required by the Laboratory's current NPDES Permit. 


In the application. Appendix V, page 2, 2nd paragraph, the fo llowing is stated, "The EA 
compares the impacts of the proposed action with those of continuing to operate the 
existing temporary wastewater treatment facili ty without making any modifications to HE 
operations or reducing HE wastewater discharges (the "no action" alternative). Under this 
alternative, it is anticipated that HE wastewater discharges would periodically violate 
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existing and future EPA discharge standards. Explain how LANL proposes to correct this 
situation at the old plant? 


The Environmental Assessment was a driving force behind the construction of the 
"new" T A-16 HEWTF and the need to meet existing and future potential discharge 
standards. As stated in number 6 above, the "old" TA-16 HEWTF will be used only 
as a backup in emergency situations under reduced HE discharge conditions. 


7. Outfalls not in use 


• It was noted during a DMR review, that some outfalls have not been sampled for several 
years (e.g., 05A097, 03A-040, 03A-024, 03A-160, 04A-l 18 etc.). This seems to indicate 
they are also not being used. Please explain why no samples were taken, and why these 
outfalls should remain on the permit? Also identify any other outfalls which are not being 
used, but still remain on the application. 


Following is a brief summary of the Laboratory's NPDES Outfall Reduction 
Program: 


The Laboratory' s 1990 Permit Re-Application contained information on 117 
·outfalls. By 1993, the Laboratory added 24 new outfalls for a total of 141. Since 
1993, through several efforts including the Waste Stream Characterization 
Program and Corrections Project, construction of two new wastewater 
treatment facilities at TA-46 and TA-16, and most recently the NPDES Outfall 
Reduction Program, the Laboratory has deleted 107 outfalls from the existing 
NPDES Permit. These deleted outfalls are noted in Appendix C of the re
application document. 


Under the NPDES Outfall Reduction Program, un-utilized, underutilized, and 
unnecessary outfalls are identified and targeted for elimination. The "target" 
outfalls cover all types of wastewater systems including, sanitary (Category S), 
radioactive (Category 051), and industrial. Industrial effluents include waste stream 
categories: 001 Power Plant; 02A Steam Plant; 03A Treated Cooling; 04A Once
through Cooling and Water Production Well Facilities; 05A High Explosives; 06A 
Photo Rinse Water; 07 A Asphalt Plant; and, 128 Printed Circuit Board. 


NPDES regulations and the Laboratory's current NPDES Permit required all 
"target" outfalls to be monitored and identified in the Discharge Monitoring Reports 
(DMRs) as long as the "target" outfalls are included under the current permit. In 
many cases, no effluent was discharged from these "target" outfalls during the 
established monitoring period due to no operational activity and, therefore, no 
samples could be collected. "No Discharge Verification Forms" were signed for these 
no-sample events by both the outfall contact and the person performing the 
compliance monitoring. These no-discharge forms are maintained at the Laboratory 
as part of the NPDES Permit compliance records. 


As of January 11 , 1999, 107 of the 121 targeted outfalls, have been eliminated from 
the NPDES Permit. The elimination of the remaining 14 outfalls by October, 1999, is 
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pending completion of physical construction and/or approval from EPA, and the 
concurrence of NMED. These 14 outfalls include: NPDES Outfall 03A045 located at 
T A-48-1, and 13 non-contact cooling water (Category 04A) outfalls associated with 
the Los Alamos Water Supply System. 


Following completion of all scheduled outfall reduction activities, the Laboratory is 
expected to have 20 remaining outfalls in the NPDES Permit No. NM0028355. These 
20 NPDES outfalls are currently permitted by EPA and will remain on the 
Laboratory's NPDES Permit as long as they are required. 


The Laboratory has future plans to further reduce the number of permitted outfalls. 
Additional elimination of outfalls will be accomplished as a result of the long-term 
NPDES Outfall Reduction Program objectives which requires evaluation for 
continued outfall operation by the Laboratory Division Directors, Facility Managers, 
and/or outfall owners. Outfall owners will also be required to develop designs and 
plant modifications which provide for "reduced" or "zero discharge" of wastewater 
effluent. 


8. Old permit issues included in this reapplication 


• In the reapplication, (Volume 1, page 1, paragraph 5), LA.NL indicates that the previous 
applications and other documents will be used as supporting documents. NMED requests 
that LANL provide citations and a copy of all documents that will be used as part of this 
application. 


• 


In December 1998, Barbara Hoditscheck, NMED-SWQB, and Steven Rae, Group 
ESH-18 discussed this matter and agreed to include information from the issuance of 
the Laboratory's NPDES Permit No. NM0028355, dated August 1, 1994, to the 
present. The Laboratory provided this information to NMED-SWQB on January 20, 


· 1999 (LANL Memorandum ESH-D0:99-10) under Supplement 2 of the NPDES 
Permit Re-Application. 


Volume L page 5, 2"d paragraph of the reapplication states, "Currently, designated State 
Water Quality Standards do not exist for the intermittent drainage's located with in the 
laboratory boundaries, only for the Rio Grande itself'. NMED-SWQB disagrees with this 
statement. While there are no designated uses specified in subpart II of the current New 
Mexico Standards for Interstate and Intrastate Streams (20 NMAC 6.1 ), designated uses 
are specified in§ 1105.A of the standards. Further, existing and attainable use will need to 
be considered in review of this permit application. 


No information or response requested by NMED-SWQB. 


9. Transfer of wells to Los Alamos County 


• According to Scott Wilson (EPA), the transferred wells indicated in the lease, and 
proposed for removal from LA.NL' s permit, v.-ill be removed by EPA when they receive an 
application from Los Alamos County. Describe how DOE/LA.NL will assure that the 
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county submits this application since the lease agreement itself does not set a time line for 
submittal. 


Since September 1998, the Laboratory has been engaged in several oral and written 
communications with the EPA, DOE, NMED-SWQB, and the Los Alamos County 
regarding: the DO E's lease agreement for transfer of the Los Alamos Water 
Production System to Los Alamos County; the deletion of associated NP DES outfalls 
from the Laboratory 's NPDES Permit No. NM0028355; and, the submittal of an 
NPDES application to EPA by Los Alamos County for these outfalls. Following is a 
chronology of written documentation on-file: 


(1) September 14, 1998, letter (ESH-D0:98-268) from Dennis J. Erickson, ESH
DD, LANL, to William B. Hathaway, Director, EPA Region 6. The 
Laboratory notifies EPA of DO E's lease agreement with Los Alamos County 
to assume operational responsibility for the Los Alamos Water Production 
System, and requests that the thirteen (13) NPDES Outfalls associated with 
the drinking water system be deleted from the Laboratory's NPDES Permit 
No. NM0028355. NMED-SWQB was provided with a· copy of this letter. 


(2) December 22, 1998 letter from Chris Ortega, Utility Manager, Los Alamos 
County, to William B. Hathaway, Director, EPA Region 6 (Enclosure 7). In 
the letter, the Los Alamos County: notifies EPA of the DO E's lease agreement 
to transfer responsibility of the Los Alamos water production system to the 
Incorporated County of Los Alamos; requests an evaluation by EPA for the 
need to permit the subject drinking water supply wells under NPDES; and, 
requests that the Los Alamos Water Supply System portions of the NP DES 
permit renewal request submitted May 4, 1998, by the DOE and LANL be 
considered as the application by Los Alamos County for permitting the 
facilities. 


(3) January 7, 1999, letter (ESH-D0:003) from Dennis J. Erickson, ESH-DD, 
LANL, to William B. Hathaway, Director, EPA Region 6. The Laboratory 
clarifies a conversation between Wilma Turner of EPA Region 6, and Mike 
Saladen, ESH-18, LANL, wherein Ms. Turner indicates to Mike Saladen, that 
the EPA would not delete the 13 NPDES outfalls associated with the Los 
Alamos Water Supply System from the Laboratory's NPDES Permit No. 
NM0028355 until the Los Alamos County submitted NPDES applications for 
the outfalls to EPA. The letter also clarifies the Laboratory's understanding 
that Scott Wilson, Permit Writer, EPA Region 6, advised Tim Glasco, Deputy 
Utility Manager, County of Los Alamos, to submit an application to EPA for 
permitting the water supply system facilities. A copy of this letter was 
previously provided to NMED-SWQB. 


(4) January 11, 1999, letter from Jack V. Ferguson, P.E., Chief, NPDES Permits 
Branch, EPA Region 6 to David Gurule, Area Manager, DOE Los Alamos 
(Enclosure 8). EPA indicates to DOE that until the leasee (Los Alamos 
County) has submitted an NPDES Permit Application for the thirteen (13) 
NPDES Outfalls associated with the Los Alamos Water Supply System, the 
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EPA recommends that the 13 outfalls not be deleted from the Laboratory's 
NP DES Permit No. NM0028355. A copy of this letter was provided to NMED
SWQB. 


(5) February 22, 1999, letter (LAAME:3JV-Ol 7) from Joseph C. Vozella, 
Assistant Area Manager, Office of Environment, DOE Los Alamos, to Joseph 
C. King, County Administrator, Incorporated County of Los Alamos. Mr. 
Vozella clarifies his understanding that the EPA Region 6 bas determined that 
the County of Los Alamos must submit its own application for the 13 NP DES 
outfalls associated with the Los Alamos Water Supply System. He states 
further, that he encourages the County to take action to submit an application 
as soon as possible so that the 13 outfalls could be deleted from the 
Laboratory's NPDES Permit No. NM0028355, and that LANL will continue to 
file Discharge Monitoring Reports for these discharges until EPA accepts the 
County's permit application. A copy of the letter is provided as Enclosure 9. 


(6) March 2, 1999, letter (ESH-18/WQ&H:99-0065) from Steven Rae, Group 
Leader, Group ESH-18, to Chris Ortega, Utility Manager, Los Alamos 
County. In the letter, the Laboratory transmits to the Los Alamos County 
copies of the following documents for their use in submitting an application to 
EPA: NPDES Permit application instructions; an original Form 1 General to 
be completed by Los Alamos Country, completed original Form 2C 
applications for the 13 existing NPDES outfalls, completed original Form 2D 
applications for 12 new sources or discharges, and, other miscellaneous 
application support documentation and information associated with these 
discharges. A copy of this documentation was transmitted to NMED-SWQB. 


The cover-letter to Los Alamos County indicates that the application forms 
were completed with all outfall discharge-related information required by the 
NPDES application instructions except for specific applicant data which is 
required to be filled out by the Los Alamos County on Form 1 General, 
original signatures, and dates the forms are signed. In the letter, the 
Laboratory also offers to meet with Los Alamos County staff to respond to 
questions and further assist them in completing this effort, and requested that 
copies of all information submitted to the EPA be provided to Group ESH-18_ 
so that the Laboratory can maintain a complete file on these NPDES outfalls. 
A copy of this cover-letter was transmitted to NMED-SWQB. 


• Appendix C needs to be revised as per the letter of September 4, 1998, which reflects the 
water system transfer. Outfalls, 03A-040, 03A-045, and 06A-106 are pending outfalls that 
were not covered in volume l of the reapplication. Please provide the necessary 
information. Also provide the following exhibits indicated as part of the lease, but which 
were provided in the reapplication: A, B, and D through H. In addition, please identify 
SWMUs found above and below all wells and indicate these on the system map (exhibit C 
o f the lease). 


N.PDES Outfalls 03A040, 03A045, and 06A106 were not included in the reapplication 
because the discharges to these outfalls were in the process of being eliminated. In a 
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letter dated November 25, 1998, (LAAME:6BK-015), from David A. Gurule, Area 
Manager, DOE Los Alamos, to William Hathaway, Director, EPA Region 6, the 
Laboratory requested deletion of NPDES Outfalls 03A040 and 06A106. In a 
responding letter dated January 11, 1999, from Jack V. Ferguson, P.E., Chief, 
'.'JPDES Permits Branch, to David A. Gurule, Area Manager, DOE Los Alamos Area 
Office, the EPA notified the Laboratory of the deletion of the two NPDES outfalls 
03A040 and 06Al06 from the Laboratory's NPDES Permit No. NM0028355. A copy 
of this letter was provided to NMED-SWQB. 


No effluent is currently discharging to NPDES Outfall 03A045 located at TA-48-1. 
Construction to modify the outfall piping is scheduled to be completed within 60 days. 
The Laboratory will then submit a request to EPA for the elimination of this outfall 
from the Laboratory's NPDES Permit. 


The Laboratory is a not party to the Lease Agreement and is not authorized to 
release the exhibits which you have requested. Please contact the DOE Los Alamos 
Area Office or the Los Alamos County Attorney's Office for this information. 


10. NOi Potable Water Issues 


• The potable water Notice of Intent (NOi) in the application should be addressed as a state 
WQCC issue and not a federal NPDES issue. It is suggested that it be removed from the 
reapplication. 


11. NEPA 


The Notices of Intent to Discharge (NO Is) were submitted as part of the application 
for informational purposes only. 


• The reapplication states that NEPA documents were written for outfalls which were 
removed from the NPDES application. Does DOE plan to submit a NEPA for the 
remaining outfalls? If not, please explain. 


DOE's National Environmental Policy Act (NEPA) Regulations require that an 
Environmental Assessment be performed to determine impacts to the environment 
from the reduction of effluent and elimination of outfalls. The Laboratory will 
prepare an Environmental Assessment as necessary for any future NPDES permitted 
outfalls targeted for reduction of effluent not covered by previous assessments. 


12. Outfalls 


• NMED-SWQB requests LANL provide a schedule for any proposed " future" outfall 
elimination. 


Currently, fourteen (14) NPDES Outfalls are pending elimination from the 
Laboratory's NPDES Permit. These outfalls include: 03A045 and thirteen (13) non
contact cooling water outfalls (Category 04A) associated with the Los Alamos Water 
Supply System. 
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No proposed or final schedule is available for the elimination of these NPDES 
permitted outfalls. Once a schedule is developed, it will be transmitted to the NMED
SWQB under separate cover. 


• Has LANL addressed all outfalls associated with arsenic problems? (e.g., all OJA outfalls 
proposed in the application)? Please provide information clarifying this issue. Identify an 
outfalls that still have arsenic problems, and indicate when the problem will be resolved. 


All cooling tower outfalls (NPDES Category 03A) which have had arsenic problems 
have been addressed. Corrective actions taken to address the arsenic problems 
include: removal of arsenic treated wood from the cooling towers structure and 
replacement with non-arsenic containing materials; cooling towers taken off-line; 
operational sampling; and, controlling the blow-down cycles of concentration or 
treatment through ion exchange systems. The long-term corrective actions for the 
T A-53 cooling towers (NPDES Outfalls 03A048 and 03A049) is to replace the two 
wooden cooling towers with new unit(s) constructed of other materials. This 
information has been provided in Appendix Q of the NPDES Permit Re-Application 
and Attachment 7 of Supplement 2. 


• . NMED-SWQB requests that outfalls associated with cooling towers be monitored for 
chromium 6 (cr6). Data from samples collected from Sandia wetlands have found to 
contain high levels of Chromium ( 4,000 ppm). This may imply that the high volume of 
cooling tower water being discharged from outfall 001 may have contained Cr6. 


Chromium 6 is not a specified monitoring parameter under the Laboratory's current 
NPDES Permit or in the Form 2C of the NPDES Application. Chromium 6 has not 
been used in water treatment chemicals for many years, therefore is not expected to 
be in the Laboratory's cooling tower effluent. Group ESH-18 can assist in 
coordinating an effluent screening effort for Chromium 6 with the NMED-DOE 
Oversite Bureau, if such is desired. A formal follow-up sampling to support the 
Laboratory's NPDES Permit Re-Application can then be conducted if screening 
results indicate a presence of Chromium 6. 


• Identify all outfalls (permitted and closed) which were associated with the 10 old 
wastewater treatment plants. What volumes of storm water have/do they receive? 


All outfalls (permitted and closed) associated with the 10 old wastewater treatment 
plants are noted in Appendix C of the Laboratory's NPDES Permit Re-Application. 
There are no discharges from the old wastewater treatment plants. NPDES Outfall 
13S is the only NPDES outfall permitted in the sanitary outfall category. The 
Laboratory's re-application document provides information on storm water 
discharges to the T A-46 SWSC Plant. 
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13. WAC 


• How will LANL ensure that the WAC is properly implemented? Describe the 
procedure/process used to assure compliance with the WAC. When will EPA or NMED
S WQB be notified if the WAC is violated? 


• NMED has received some, but not all, WACs and the Waste Management Policy. 
Comments are not included in this letter, but will addressed under separate cover. 


• NMED would appreciate further information regarding the composition of the S WSC task 
force (e.g., what groups are represented). We believe inclusion of this information would 
be beneficial. 


The Laboratory has developed Waste Acceptance Criteria (WAC) for the T A-50 
RLWTF, TA-46 SWSC Plant, and the TA-16 HEWTF. Any Laboratory facility 
planning a new discharge into one of the aforementioned treatment facilities must 
provide a Waste Profile Form (WPF) for approval prior to disposal into the collection 
system. Waste streams on the WPF are characterized by both knowledge of process, 
analytical data, and must meet NPDES Permit requirements. All waste streams that 
do not meet the site-specific WAC criteria cannot discharge into the system. A 
facility wishing to discharge may apply for a variance to the policy. The variance 
must be approved by the Facility Management that owns the wastewater treatment 
process, the wastewater treatment plant operator and ESH-18 Group representative. 
A Notice of Changed Condition may be required to be submitted to EPA and NMED 
to meet NPDES Permit requirements. Examples of such notifications were pre"·iously 
provided to NMED-SWQB on January 20, 1999, under Supplement 2 of the 
Laboratory's NPDES Permit Re-Application, and in the original NPDES Permit Re
Application dated May 4, 1998. All existing waste streams are being reviewed for 
compliance with the WA Cs. 


A description of the Waste Acceptance, Characterization, and Certification Program 
was submitted to NMED-SWQB on January 20, 1999, under Supplement 2 of the 
Laboratory's NPDES Permit Re-Application. Additionally, a copy of the Waste 
Profile Form (WFP) was provided to EPA and NMED in the original Re-Application 
and again on January 20, 1999. The WPF contains the WAC for the TA-50 RL WTF 
and TA-4.6 SWSC Plant. A copy of the TA-16 HEWTF's WAC is enclosed (Enclosure 
6). 


The T A-46 SWSC Task Force includes representatives from Johnson Controls 
Northern New Mexico (JCNNM) Wastewater Treatment Supervisor, Facilities 
Division, Utilities and Infrastructure Group (F-4), JCNNM Environmental 
Laboratory (JCNNM-TENV), Department of Energy, Los Alamos Area Office (DOE
LAAO), Hazardous Waste Group (ESH-19) and Group ESH-18. 


14. Miscellaneous 


• No form 2C was included in the reapplication as indicated per Volume 1page1 2 of the 
reapplication. 
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The Laboratory's NPDES Permit Re-Application, Volumes I and II, contain 
completed Form 2Cs for 34 NPDES permitted outfalls and Form 2Ds for 13 new 
source discharges, plus other relevant information including process flow diagrams, 
data summaries, location maps, etc. A listing of the 34 permitted outfalls and 13 new 
source discharges is provided as Appendix C in the Laboratory NPDES Permit Re
Application document. The third binder noted as "Appendices" also contains 
miscellaneous support documentation. Please advise if you have any missing Form 
2Cs in your re-application document. 


• Please provide a copy or explanation of the NPDES sampling protocol. 


An explanation of the NPDES Permit Re-Application Sampling Plan was provided in 
Section 5.2.4 of the Laboratory's NPDES Permit Re-Application Project 
Implementation Plan. Also provided as Appendix 0 of the Laboratory's NPDES 
Permit Re-Application Implementation Plan was a completed copy of the "Sampling 
Plan for Los Alamos National Laboratory's NPDES Permit re-application," dated 
October, 1997. A "Draft" copy of this Implementation Plan was hand-carried by 
Mike Saladen and Tina Marie Sandoval, of ESH-18, to a January 30, 1998, meeting 
with Scott Wilson of EPA Region 6 in Dallas Texas. Permit Re-application sampling 
issues were discussed with EPA in detail. A copy of the meeting minutes from the 
EPA meeting noting conversations with EPA and clarification of issues were 
transmitted to NMED-SWQB, on March 13, 1998. In addition, a final copy of the 
Implementation Plan including the Laboratory's NPDES sampling protocol again 
noting all conversations and agreements with EPA including the issues discussed at 
the January 30, 1998 meeting, was hand-delivered to NMED-SWQB on March 13, 
1998. A final copy of the Implementation Plan was also transmitted via U.S. mail to 
EPA, Steve Yanicak, NMED DOE/OB, and others on March 18, 1998. 


A detailed explanation of the NPDES sampling protocol was included on page 19, 
Section 7.2 of the Laboratory's NP DES Permit Re-Application. A complete copy of the 
"revised April 1998" sampling plan was provided in the reapplication as AppendL"< R. 
A copy of the reapplication was hand-delivered to the NMED-SWQB, on May 4, 
1998. 


• Appendix M (Sludge Handling Procedure) does not address current sludge disposal 
practices (e.g., language in the application states that LANL ~11 dispose of sludge 
pursuant to TOSCA regulations). NMED also requests the following information 
regarding this disposal be provided during the life of the permit: volumes disposed, PCB 
analysis associated with those volumes, and location of disposal site. 


The sludge handling procedures were identified in the "Notification of Planned 
Change In Sewage Disposal Practice at Los Alamos National Laboratory, NPDES 
Permit No. NM0028355" submitted to EPA and NMED on July 31, 1997. Due to the 
routine presence of low-level PCBs in the T A-46 SWSC Plant, sanitary treatment 
solids (sludge and grit/screenings), .the Laboratory made a formal change in sludge 
management practice. Land application of the sludge was suspended for an indefinite 
period of time in May, 1996. All sanitary treatment solids generated at the TA-46 
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SWSC Plant have been handled, stored, sampled, and disposed of as a PCB 
contaminated waste. EPA approved the sludge disposal practice change in a letter 
dated November 13, 1997 from Nelson Smith, EPA, to Steven Rae, ESH-18. All 
sludge is characterized and documented on a Waste Profile Form according to 
LIR404-00-l.2, Waste Acceptance, Characterization, and Certification Program, and 
LIG404-00-03.0, Waste Profile Form Guidance. This information was previously 
provided to NMED-SWQB in Appendix M of the original NPDES Permit Re
Application and in Supplement 2. 


Information regarding sludge disposal, sludge volumes, PCB levels associated with 
the sludge volumes and disposal location is included in the Laboratory's annual 
report required by the Laboratory's Ground Water Discharge Plan. Copies of the 
1996, 1997 and 1998 annual report have previously been transmitted to the NMED
SWQB. Copies of the annual reports are included as Enclosures 10, 11, and 12. 


The Laboratory will continue to evaluate the long-term waste issues and options 
regarding the management of the Laboratory's sludge. Appendix M, the 
"Laboratory's Sludge Handling Procedures" will be modified accordingly to include 
changes in disposal practices. A copy of the modified sludge handling procedures will 
be transmitted to EPA and NMED-SWQB under separate cover. The Laboratory will 
provide written notification to EPA and NMED and request authorization under the 
NPDES Permit, prior to change in disposal practices. 


• Please provide information concerning testing results and disposal volumes of grit and 
screenings. Also, provide language in the reapplication indicating LANL' s commitment to 
provide this information in the future. 


Information regarding sampling, testing, and reporting of sludge has previously been 
provided to NMED-SWQB, in a Notice of Changed Condition, ESH-18/WQ&H:97-
0216, dated July 31, 1997. The information requested is also documented in 
Appendix M of the Laboratory's NPDES Permit Re-Application document. Please 
refer to the above documents for details. Information concerning testing results of 
sludge, grit and screenings for 1997 and 1998 is included in Enclosure 13 and will be 
provided to EPA and NMED-SWQB in the future. 


• As indicated on pages 5-7 of the reapplication, "The regional aquifer of the Los Alamos 
area occurs at the depth of 1200 ft along the western edge of the plateau, and 600 ft along 
the eastern edge". Please provide information clarifying if the distance provided to the 
regional aquifer is measured from a mesa top or canyon bottom. Also, since LANL has 
defined the depth of the regional aquifer it would be appropriate to address the depth to all 
alluvial, intermediate perched or regional" ground water occurrences and this related to 
NPDES outfall discharges. 


The depth of 1200 ft along the western edge of the plateau to the regional aquifer was 
measured from the mesa top whereas the depth of 600 ft along the eastern edge to the 
regional aquifer was measured from the canyon bottom. This information is 
discussed in more detail on page 2-21 of the Laboratory's Hydrogeologic Workplan, 
dated May 22, 1998. 
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The Laboratory's Hydrogeologic Workplan describes activites proposed to be 
performed by the Laboratory to characterize the hydrogeologic setting beneath the 
Laboratory, and to enhance the Laboratory's groundwater monitoring program. 


The centerpiece of the Workplan is the installation of additional wells that will 
provide for a better understanding of the hydrogeologic framework at the 
Laboratory, including recharge areas, hydraulic interconnections, flow paths, and 
flow rates, synthesized by modeling simulations. A copy of the Laboratory's 
Hydrogeologic Workplan bas been provided to the NMED-SWQB on May 22, 1998 
(Enclosure 14). The depths to all alluvial, intermediate perched, and regional ground 
water occurrences as related to NPDES outfall discharges are not fully known. Such 
an understanding of the subsurface hydrogeology is the subject of the Hydrolgeologic 
Workplan and new Monitoring Well Project. 


• Please describe the QAJQC protocols that LANL uses at it's internal laboratory (the lab 
which provides the information for the Environmental Surveillance Report). Also, provide 
information that all other laboratories that are/were used employ adequate QA/QC 
procedures. 


Analytical laboratories used by the Laboratory during the Laboratory's NPDES 
Permit Re-Application Project were required to follow EPA approved analytical 
methods and protocols. The QA/QC program required the analysis of a minimum of 
10% duplicates, spikes and blanks during the analyses. Additionally, blind spike 
samples were submitted to the analytical laboratory by Group ESH-18. Data was 
validated by the Laboratory's Analytical Chemistry Group (NMT-1). A summary of 
the NPDES Permit Re-Application's Quality Assurance Program is documented in 
the Laboratory's NPDES Permit Re-Application Project Implementation Plan. 


Specific QA/QC protocols used by the Laboratory's internal analytical testing 
laboratory in reporting data for the Laboratory's Annual Environmental 
Surveillance Report may be inspected by the NMED-SWQB at T A-59, Building 96. 
We will provide a special session for the NMED-SWQB on the QA/QC protocols 
completed under the Laboratory's Environmental Surveillance Program if such 
would be helpful. NMED can then determine the specific information which is 
desired. 
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Los Alamos 
NATIONAL LABORATORY 


Los Alamos Na tional Laboratory 
Los Alamos, New Mexico 87545 


Mr. William Hathaway, Director 
Water Quality Protection Division (6WQ) 
U.S. Environmental Protection Agency, Region 6 
1445 Ross A venue 
Dallas , Texas 75202-2733 


EXHIBIT 


I z._ 
Date: March 18, 1999'1 _______ 11' 


In Reply Refer To: ESH-1 8/WQ&H:99-0093 
Mail Stop: K497 


Telephone: (505) 665-1859 


SUBJECT: NPDES PERMIT NO. NM0028355, SUPPLEMENTAL INFORMATION FOR 
NPDES PERMIT RE-APPLICATION BASED UPON RECENT WASTE 
STREAM SURVEY 


Dear Mr. Hathaway: 


On May 4, 1998, the U.S . Department of Energy, Los Alamos Area Office (DOE-LAAO) and the 
University of California (UC) submitted an application for renewal of the National Pollutant 
Discharge Elimination System (NPDES) Permit for the Los Alamos National Laboratory 
(Laboratory). The Laboratory's NPDES Permit Re-Application was provided in accordance with the 
requirements of 40 CFR 122.21 and NPDES Permit No. NM0028355. The Laboratory's NPDES 
Permit Re-Application provided specific information regarding the Technical Area 50 Radioactive 
Liquid Wastewater Treatment Facility (TA-50 RLWTF). 


The TA-50 RLWTF treats industrial and radioactive waste received from facilities throughout the 
Laboratory. The treated effluent is discharged into Mortandad Canyon through NPDES Outfall 051. 
During 1998, a working group was established to evaluate alternatives to attain zero discharge of 
treated wastewater from the TA-50 RLWTF to Mortandad Canyon. In support of the Zero 
Discharge Project, the Laboratory 's Water Quality and Hydrology Group (ESH- 18) and 
Environmental Management Division, Radioactive Liquid Waste Group (EM-RLW), sponsored a 
series of radioactive liquid waste minimization surveys of Laboratory facilities. Benchmark 
Environmental Corporation (Benchmark) conducted surveys to identify generators and discharges of 
tritium and accelerator-produced isotopes into the T A-50 RL WTF. Based on the surveys, 
Benchmark prepared the "Radioactive Liquid Waste Minimization Survey Report For Tritium and 
Accelerator-Produced Isotopes", dated February 4, 1999 (copy enclosed). The report identifies a 
list of potential discharges of tritium and accelerator-produced isotopes to the TA-50 RL WTF. 
Please note that these accelerator-produced isotopes are present in small amounts in the influent to 
T A-50 RL WTF. These isotopes originate primarily from medical tracer and environmental 
monitoring research activities at the Laboratory. The Laboratory is providing thi s supplemental 
information because it was not included in the Laboratory's NPDES Permit Re-Application, dated 
May 4, 1998. 







Mr. William Hathaway 
ESH-I 8/WQ&H:99-0093 


- 2 - March 18. 1999 


ESH-18, Benchmark and EM-RL W personnel will continue working with operating groups to 
investigate pollution prevention and waste minimization opportunities to meet the zero discharge 
goal. Potential opportunities include segregation and co llection of radioactive waste streams, and 
treatment and storage at alternative disposal sites. 


Please contact me at (505) 665-1859 or Mike Saladen at (505) 665-6085 if you have any questions 
or need additional information. 


Sincerely, 


kot" Steven Ra 
· ) Group Leader 


Water Quality and Hydrology Group 


SRJMS/mm 


Enclosures: a/s 


Cy: E. Spencer, EPA, Region 6, Dallas, Texas, w/enc. 
S . Wilson, EPA, Region 6, Dallas, Texas, w/enc. 
P. Bustamante, NMED/GWQB, Santa Fe, New Mexico, w/enc. 
B. Hoditschek, NMED/SWQB, Santa Fe, New Mexico, w/enc. 
J. Vozella, DOE/LAAO, w/enc., MS A316 
J. Plum, DOE/LAAO, w/o enc., MS A316 
T. Gunderson, DLDOPS, w/o enc., MS A 100 
T. Baca, EM-DO, w/o enc., MS 1591 
S. Hanson, EM-RLW, w/o enc., MS E518 
P. Worland, EM-RLW, w/o enc., MS E518 
D. Woitte, LC-GEN, w/o enc., MS Al87 
D. Erickson, ESH-DO, w/o enc., MS K49 l 
M. Saladen, ESH-18, w/enc., MS K497 
T. Sandoval, ESH- 18, w/enc., MS K497 
H. Decker, ESH- 18, w/enc. , MS K497 
B. Beers, ESH-18, w/enc., MS K497 
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RADIOACTIVE LIQUID WASTE 
WASTE MJNIMIZA TION SURVEY REPORT 


FOR TRITIUM AND ACCELERATOR-PRODUCED ISOTOPES 


1.0 INTRODUCTION 


The Radioactive Liquid Waste Treatment Facility (RLWTF) located at Technical Area (TA)-50, 
Building 1 treats industrial and radioactive liquid waste received from Los Alamos National Laboratory 
(LANL) TAs. The treated effluent is discharged to Mortandad Canyon. The Clean Water Act (33 U.S.C . 
1251, et seq.) (CWA) established the National Pollutant Discharge Elimination System (NPDES), which 
requires pennitting point-source effluent discharges to the nation's waters. The RLWTF effluent is 
regulated by NPDES permit number NM0028355, outfall number 051 , which establishes specific 
chemical, physical, radiological, and biological criteria that an effluent must meet before it is discharged. 
The University of California and U.S. Department of Energy (DOE) are co-permittees of this permit, which 
is administered by U.S. Environmental Protection Agency (EPA) Region 6 and certified by the New 
Mexico Environment Department (NMED) Surface Water Quality Bureau. 


The CW A regulates the discharge of radioactive materials not covered by the Atomic Energy Act 
(42 U.S.C. 2011 et seq.) (AEA), including radium and accelerator-produced isotopes under 40 Code of 
Federal Regulations, Part 122.2. Man-made sources of tritium may be reactor- or accelerator-produced. 
The list of other accelerator-produced isotopes depends on the type of accelerator and target material used. 
The AEA regulates source, special nuclear, and by-product materials. 


The New Mexico 'Water Quality Act" (New Merico Statutes Annotated [NMSA] 1978) estab
lishes the New Mexico Water Quality Control Commission (NMWQCC) as the state's water pollution 
control agency. The NMWQCC regulates liquid discharges to both surface waters and discharges onto or 
below the ground surface in the state under the, "New Mexico Water Quality Control Commission 
Regulations" (20 New Merica Administrative Code [NMAC] 6.2). 'Water Quality Standards for Interstate 
and Intrastate Streams in New Mexico" (20 NMAC 6.1) establishes specific surface water standards. The 
NMWQCC has delegated authority for water pollution control to the NMED. Specific numerical and 
narrative surface water standards are developed by NMED and approved by EPA. Effluent limits that 
apply to the RLWTF NPDES permit are established in the permit by EPA and certified by NMED. 


Concentrations of radionuclides in surface water samples may be compared to 20 NMAC 6.1 
surface water standards, the "New Mexico Radiation Protection Regulations" (20 NMAC 3.1), and DOE 
Derived Concentration Guides (DCGs) established in DOE Order 5400.5, Radiation Protection of the 
Public and the Environment. The 20 NMAC 6.1 surface water standard for accelerator-produced tritium is 
20,000 pCi/L. The 20 NMAC 3.1 radiation protection levels are generally two orders of magnitude greater 
than the DOE DCGs for public dose. 


The DOE has requested that LANL voluntarily reduce its discharge of a number of radionuclides, 
including tritium and accelerator-produced isotopes. As stated in, Environmental Surveillance at Los 
Alamos National Laboratory during 1997 (LANL 1998d), the RLWTF effluent included tritium, 
sod.ium-22, stront:ium-89, strontium-90, cesium-137, uranium-234, uranium-235, plutonium-238, 
plutonium-239, plutoniwn-240, and americium-241during1997. 
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DOE and LANL have determined that all tritium in the RLWTF effluent is reactor-produced for 
LANL programs with weapons missions. The DMR. Outfall Data Summary, August 1, 1994 to 
December 31, 1997 (LANL 1998b) reported a high concentration of 147,059 pCi/L for reactor-produced 
tritium from three analyses of the RLWTF effluent. Elimination of Liquid Discharge to the Environment 
from the TA-50 Radioactive Liquid Waste Treatment Facility (LANL 1998c) (Zero Discharge Report) 
reported an average tritium concentration of 78, 612 pCi/L in RL WTF effluent during 1996. 


Strontium-90, cesium-137, and americium-241 in the RLWTF effluent is by-product material (i.e., 
reactor-produced) and is, therefore, regulated under the AEA and exempt from regulation under the CW A 
and NMWQCC regulations. Uranium in the RLWTF effluent may be subject to NMWQCC regulation if it 
is naturally occurring in the LANL source water supply; otherwise, it is source material and regulated 
under the AEA. Other isotopes in the RL WTF originate primarily from medical tracer and environmental 
monitoring research (LANL 1998f). 


During 1998, a working group was established to study viable options for phased transition toward 
zero discharge of treated liquid waste from the RL WTF to Mortandad Canyon. The working group 
recommended several phases to accomplish its goal of zero discharge from the RL WTF and presented its 
recommendations in the Zero Discharge Report. Phase I upgrades to the RL WTF include installation of 
tubular ultrafiltration and reverse osmosis units. Phase II upgrades address nitrates with a biosystem to 
convert nitrates to nitrogen gas. The reduction of tritiated wastewaters; identification and minimization of 
other radioactive and hazardous constituents; and volume reduction were recommended for Phase ill 
activities. 


In support of the Zero Discharge Report Phase ill recommendations, LANL' s Environmental 
Safety and Health Division, Water Quality and Hydrology Group (ESH-18) and Environmental Manage
ment Division, Radioactive Liquid Waste Group (EM-RLW) sponsored a series of radioactive liquid waste 
minimization surveys of LANL facilities to identify generators and dischargers of tritium and accelerator
produced isotopes. This report presents the list of potential dischargers of tritium and accelerator-produced 
isotopes to the RLWTF either directly via the Radioactive Liquid Waste Collection System (RLWCS) or 
via collection and later transportation to the RLWTF. 
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2.0 GENERATORS OF TRITIUM AND ACCELERATOR-PRODUCED ISOTOPES 


Several data sources were used to compile a list of generators that potentially discharge tritium and 
accelerator-produced isotopes to the RL WTF, including the following: 


• Zero Discharge Report (LANL l 998c) 


• Los Alamos National Laboratory RLWTF Conceptual Design Best Demonstrated Available 
Technology Evaluation Influent Design Basis (LANL 1995b) (IDB) 


• 1997 Radioactive Materials Usage Survey for Point Sources (LANL 1998a) (Usage Survey) 
database query 


• Correspondence with LANL personnel (e.g., telephone calls, electronic mail, interviews) 


• Office of Nuclear Energy, Science and Technology web page (http://www.ne.doe.gov) 


• LANL web page 


• Previous surveys performed by ESH-18 and EM-RLW 


• NPDES Database 


The Zero Discharge Report identified the following major dischargers ·of liquid waste to the 
RLWTF during 1993: 


• 
• 
• 
• 


• 
• 
• 


T A-3-29 Chemistry and Metallurgy Research facility 
TA-3-66 Sigma Building 
TA-48 Radiochemistry Site 
TA-53 Los Alamos Neutron Science Center (LANSCE) (discharge to the RLWfF has since 
discontinued) 
T A-55 Plutonium Facility 
TA-21 facilities 
Waste management facilities 


The Tritium Systems Test Assembly (TSTA) facility and Tritium Science Fabrication Facility 
(TSFF) at TA-21 were reported to discharge the most tritiurn-rontaminated waste to the RLWfF (LANL 
1998c). The TSTA develops, demonstrates, and integrates technologies related to the deuterium-tritium fuel 
cycle for large-scale fusion reactor systems. The TSFF provides support for tritium-related experiments. 
Tritium sources from the TSTA and TSFF are primary coolant loop flushing, component washing, hand 
washing, cooling tower blow-down, and custodial activities. The cooling tower at TA-21 has since been 
replaced. 


T As 3, 35, 48, 50, and 59 were also identified in the Zero Discharge Report as dischargers of 
tritium to the RLWTF via the RLWCS. TAs 2, 16, 18, 33, 41 , and 54 were reported to have collected 
tritium-contaminated waste and later transported it to the RL WTF. However, the contribution of tritium 
from these sources was estimated at only one percent of the total tritium activity sent to the RL WTF 
(LANL 1998c). 
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For the IDB, a generator survey was conducted to define each generator's existing waste disposal 
practices and any projected future activities that would affect their discharge to the RL WfF. The IDB was 
reviewed for LANL facilities that discharge tritium and accelerator-produced isotopes to the RL WfF. 


The Usage Survey provides results of the 1997 Environmental Safety and Health Division, Air 
Quality Group (ESH-17) effort to collect information pertaining to radioactive materials usage and 
processes performed at LANL facilities . The Usage Survey included unmonitored point sources (UMSs) 
with a potential dose equivalent of greater than or equal to 0.005 mrem/yr (l/20th of the monitoring limit of 
0.1 mrem/yr); new UMSs that began operating during 1997; or previously unidentified UMSs. A data 
retrieval from the Usage Survey database was provided by Scott Miller, ESH-17 . This retrieval included 
the name of person interviewed, operating group, Facility Management Unit (FMU), TA, building, room, 
facility status, facility description, and radioactive material (or radionuclide) (RAM) discharged. 


Additional information was collected from the results of previous surveys conducted by ESH-18 in 
1995 and EM-RLW in 1997. The ESH-18 survey (LANL 1995a) stated all but two tritium discharges to 
the RLWCS were reactor-produced. One discharge of "very minute amounts" of accelerator-produced 
tritium was a result of contaminated glassware cleaning and hand washing at TA-21 . The other discharge 
was a result of experiments performed at TA-21 to measure the amount of tritium gas produced from the 
Los Alamos Meson Physics Facility (now LANSCE) accelerator beam operation at TA-53 . 


The EM-RLW survey (LANL 1997) stated that TA-50-1 discharges accelerator-produced tritium 
as a result of monthly analysis of samples collected from the LANSCE at TA-53 . These samples had an 
average volume of 200-300 mL, with a maximum of 400 mL, and an average concentration of 20 µCi/L, 
with a maximum concentration of 120 µCi/L. TA-48 was also reported to discharge accelerator-produced 
isotopes . A future research project at TA-21-209 was projected to generate accelerator-produced tritium. 


A database query was made on the NPDES database that is managed by Anne Soukup, ESH 
Division Office. Only TA-21-155, Rooms 5512 and 5513 were identified as dischargers of tritiated water 
in the NPDES database. 


Correspondence with TA-59 personnel has indicated that tritium calibration standards may be 
discharged from TA-59 to the RLWTF at a rate of approximately 10 to 25 nCi/yr. Accelerator-produced 
isotopes generated from sample or calibration standards may be discharged from TA-59 at a rate of 
approximately 1 to 2 nCi/yr. 


Information obtained from the sources identified above was compiled into an Excel spreadsheet, 
which is included as Attachment l to this report. The information in Attachment 1 is sorted by TA, 
building, room, radionuclide, and whether the radionuclide was accelerator-produced at LANL. Although 
many isotopes identified in the IDB and Usage Survey have the potential to be accelerator-produced, 
depending upon the type of accelerator and target materials used, only those isotopes that were actually 
identified as having been accelerator-produced at LANL are identified as such. Information pertaining to all 
isotopes, regardless of whether they are accelerator-produced, is presented in Attachment l . 


Screening the infonnation in Attachment 1 to identify only those facilities with the potential to 
discharge tritium and accelerator-produced isotopes to the RL WCS resulted in a much smaller data set, 
which is presented as Attachment 2 . Attachment 2 also identifies group leaders for the facilities for 
additional information requests . 
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The Usage Survey . was conducted to collect infonnation on air emission sources. Generators 
identified in the Usage Survey were initially assumed to be connected to the RL WCS and have the potential 
to discharge the radionuclides identified to the RL WfF. Additional information was requested from the 
group leaders identified in Attachment 2 to determine whether those facilities do discharge to the RL WCS 
and whether the isotopes identified are indeed accelerator-produced. Only TA-59 provided additional 
information as discussed earlier. 


Although LANSCE does not discharge to the RLWCS, samples are collected from LANSCE and 
are analyzed at other LANL facilities, including TAs 50, 48, and 59 that do discharge to the RLWTF. 
These samples may contain tritium and accelerator-produced isotopes. Some information regarding the 
potential accelerator-produced isotopes that are generated at LANSCE was obtained from the Office of 
Nuclear Energy, Science and Technology web page. 


The DOE Office of Isotope Programs produces and sells stable and radioactive isotopes that are 
used by domestic and international customers for medicine, industry, and research. The LANSCE 
participates in this program by producing the isotopes shown in Table 2-1. The present Isotope Production 
Facility at LANL operates approximately 22 weeks per year. This facility produces radioisotopes using 
either the primary proton beam or neutrons from the beam stop of the LANSCE, a half-mile-long 
accelerator that delivers medium-energy protons . The unique characteristics of the LANSCE accelerator 
include a high-energy, high-beam current that allows production of higher quality radioisotopes as well as 
exotic radioisotopes that cannot be produced at other facilities. 


The isotopes identified in Table 2-1 includes only those known to be generated for the isotope 
program and may not include all potential isotopes that are generated at LANSCE. Also note that only 
those isotopes that are known to be accelerator-produced and discharged to the RL WfF are presented as 
such in Attachment l . 


Due to LANSC facility modifications related to the primary laboratory mission, it will not be 
possible to produce these isotopes for research after Fiscal Year 1999, wtless a new Los Alamos isotope 
production facility is built. Plans are under way to construct a new isotope production facility to allow 
continued and enhanced medical isotope production into the future. The new isotope production facility will 
permit eight months of isotope production annually and significantly reduce radioactive waste output. The 
DOE Office of Nuclear Energy, Science, and Technology web page also discussed construction of the Los 
Alamos target irradiation station; however, the physical location of the new facilities was not identified in 
the web page where this information was obtained. It is also unknown whether this facility plans to 
discharge to the RL WTF. 
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Table 2-1. LANSCE Accelerator-Produced Isotopes 


I 
a,b,c 


sotope 


Aluminum/ Al-26 


Americium/Am-241 


Arsenic-72 


Bismuth-207 


Cadmium/Cd- I 09 


Cobalt-55 


Copper/Cu-67 


Germanium/Ge-68 


Iodine-124 


Palladium-I 03 


Silicon-32 


Sodiurn/Na-22 


Strontium/Sr-82 (parent of 
rubidium 82), Sr-85, and Sr-89 


Technetium-95m 


Technetium-99m 
(from molybdenum-99) 


Important Uses 


Research: Alzheimer's disease; acid rain 


Neutron source for oil well logging; smoke detectors (in 
LANSCE inventory) 


Positron emitter with applications for medical imaging 


Long-lived, photon-emitting isotope that is used as a tracer, as 
well as a source isotope 


X-ray fluorescence instrument calibration; silver-I 09m 
generation (for short-term medical imaging) 


Proposed to label monoclonal anti.bodies for positron emission 
tomography (PET) 


Antibody labeling for cancer therapy and imaging 


Calibration source for PET scanners and equipment; antibody 
labeling 


Imaging agent 


Prostate cancer therapy 


Biological oceanography studies 


Positron emitter used in various applications, neurologic 
research 


Cardiac PET imaging; diagnosis of bone lesions; 
hypoparathyroi~ bone cancer pain relief 


Photon emitter that can be used in tracer studies of technetium 
migration in the environment and as a long-lived tracer for 
dosimetry and biodistribution studies 


Diagnostic imaging 


• Source: Office of Nuclear Energy, Science and Technology web page, http://www.ne.doe.gov 


b LANSCE does not discharge to the RL WTF; however, other LANL facilities analyze samples collected from 
LANSCE that may contain the isotopes _listed above. 


• This list may not be all of the isotopes generated at LANSCE. 
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3.0 RECOMMENDED POLLUTION PREVENTION AND WASTE MINIMIZATION 
OPPORTUNITIES 


Several pollution prevention and waste minimization (P2/WMin) opportunities were previously 
reported in the Zero Discharge Report, including the following: 


• TSTA and TSFF liquid waste collection, storage, and later transfer to the radioactive 
wastewater lagoons located at TA-53 for evaporation until a planned treatment system is 
completed at TA-53 


• TSTA and TSFF liquid waste collection, storage, and later transfer to a dedicated open-air 
evaporator for the TSTA and TSFF 


• Other LANL facility (e.g., TA-16) liquid waste collection, storage, and later transfer to a 
dedicated open-air evaporator such as the TSTA and TSFF dedicated evaporator or to the TA-
53 lagoons or solar evaporative unit 


• Reuse of RLWTF effluent for industrial purposes, including plutonium processing at TA-55 
and cooling towers 


The Zero Discharge Report indicated that these P2/WMin opportunities would be viable provided 
waste analysis demonstrated compatibility of the constituents with the process and compliance with the 
LANL Waste Acceptance Criteria (LANL WAC) (LANL l 998e), Clean Air Act (CAA), Resource 
Conservation and Recovery Act (RCRA), and associated permits. 


Based on. the results of the present survey, the major identified sources of tritium and accelerator
produced isotope discharges to the RLWTF are from: 1) samples collected from LANSCE and other 
LANL facilities that are analyzed at TAs 48, 50, and 59; and 2) cleaning contaminated glassware and 
washing hands at TA-21 facilities. P2/WMin opportunities for these facilities include segregation and 
collection for discharge at the TA-53 treatment system or TA-54 treatment, storage, and disposal facilities 
(TSDFs). TA-59 personnel have indicated that unused samples from TA-53 are currently sent to TA-54 
TSDFs for final disposition. Unused LANSCE samples that are analyzed at other LANL facilities should 
be handled in the same fashion. 


Disposition at TA-53 or -54 must comply with LANL WAC, CAA, RCRA, and associated permit 
requirements, as applicable. Collection and storage of wastewater must be done in accordance with the 
requirements of Hazardous and Mixed Waste Requirements for Storage (LIR 404-00-03.0) to maintain 
compliance with RCRA requirements. Specifically, waste generators would need to coordinate with the 
facility waste management coordinator to register satellite accumulation areas and <90-day storage areas 
with the Environmental Safety and Health Hazardous and Solid Waste Group (ESH-19). Administrative 
and/or physical controls, volume and storage time, labeling, and secondary containment requirements must 
also be met, as applicable. In addition to the LIR 404-00-03.0 requirements, hazardous waste storage in 
areas not currently designated for such activities may require a review of the safety basis and/or 
authorization basis for the facility and possible unresolved safety question determinations, according to 
DOE Order 420.1 , Facility Safety, prior to implementing storage. 
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ATTACHMENT 1 


Isotopes Generated at LANL 







Attachment I: Isotopes Generated at LANL 
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73 03 66 BIOi Sigina Building A.ctivo 0-38 n Philip Tubotina MST-0 U"'f!o Survoy (air) 


73 03 66 Bl Sit9Jia Building A.ct.ivo 0 -38 n Philip Tui-ing MST-0 Uoago Sw-voy (air) 


13 03 66 B3 Sigina Buildina Activo 0 -38 n Philip Tui-irig MST-0 ~· Sw-voy (.ir) 


13 03 66 B3 Sigina Buildii11 Active 0-38 n Philip Tuboeir'8 MST-0 Uoago Swvoy (air) 


13 03 66 NIA Sigina Buildina A.ctivo 0-38 n Philip TubOling M!IT-0 Uoago Sw-voy (air) 


13 03 66 RIOO Sigina Buildii'8 Active 0-38 n Duncan Hammon MST-0 UMg• Sw-voy (u) 


13 03 66 RIOO Sigina Buildina Active 0-38 n Duncan Hamman MST-0 Uoago Swvoy (air) 


16 20S Woapon1 llll8ir1oorina Tritium If.) n IDB(wat.er) 
Facility (WBTF) 


66 21 11 6 NIA Lohcnt.ory S.C. Shul·Down Sr-90 n CbrioLDphcr Pulabmp BSH·I LabonlD<y Cacilitia (ooil and water 1111npl01) Uoago Sw-voy (air) 


66 21 116 NIA LobcnlDry SJ.. Shul·Down Sr-90 n Cbriol.opher Pulabmp BSH·l Labont.ory 6icilir..ie1 (10i1 and water oamplea) Uoage Survey (air) 


66 21 11 6 NIA J...t.or.IDfy s..r. Shul·Down Am·241 n Chrill.ophcr Pubbmp BSlf·I Uoago Survoy (air) 


66 21 116 NIA Labonot.ory Safe Shut-Down Am-241 II Cbrio!Dphor Pulslwnp BSH-1 Ungo Survey (air) 


66 21 116 NIA U.bor.wry S.C. Shut-Down Ci-137 n Ouitl.ophor Pulabmp BSH-1 Uoago Sw-voy (air) 


66 21 11 6 NIA t..bo .. wry s.fo Shut-Down C1· 137 n Ouiti.ophcr Pulsbmp BSH-1 Usugc Sw-voy (air) 
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Athtchmenl 1: Isotopes Generated 11t LANL 


Ancl. 
l'MU TA Bld1 lloo• l'odllty Doacripll•• Fodllly SIDhH RAM Prod? latenlewu Group Com•••tl laro 1ourn 


21 IS2 T ril.ium S&lt Labonlary Tritiumw<ido n IDB (w•t.ar) 


21 lSS Tritiwo Sy.tom• TOil Aucmbly 11-3 n Scutt Wilhu1 Fuel cyclo fu.ion oxporimoul.t, up, ... tioo of IDB (wolcc) 


(TSTA) tritium 
21 I SS Tril.ium Syalwll TOil Aucnably Tritiwu oxido n ScouWilh111 Fu.I cyclo fu.iou cxpc:rimonl.t, 1epu-.tion of IDB(wol.ct) 


(TSTA) tritium 
21 209 Tritiuu1 Scionoo and PoOO.O..tion H-3 n Will Pox/Tony Buxton IDB (wat.ar) 


Focihty (T:WI') 
21 209 Tntitao SciAnco oud Pobri.aotion Trltiwnox.i.do n Will Pox/Tony Buxton IDB(wata) 


l'ocility (TSl'F) 
84 21 2S7 103 Rad Liquid WuLo Diapooal Pocilily A.c:tive Am-241 n O.vid Mou HM-RLW Uaogio Swvoy (oir) 


~· 21 2S7 103 Rad Liquid WuLo Diapoool Pocilily Active Pu-238 n 0.vid Mou HM-RLW U- Swvoy (..ir) 


~· 21 2S7 103 Rad Liquid WuLo Oiapooal Pocilily Active Pu-239 n David MOOI HM-RLW U""6" SWYey (oir) 


84 21 2S7 103 Rod Liquid Wuto Oiapooal l'ocilily Active U-234 n David MON HM-RLW UNgo Swvoy (oir) 


84 21 2S7 103 Rad Liquid WuLo Oiapoaal Pocilily A.c:tivo U-23S n O.vid MON BM-RLW UNg• Sunoy (oir) 


66 21 2S 213 Lobonilory A.ctivo Am-241 n John Blliot BSH-1 Uaoge Swvey (air) 


66 21 2S 213 Lobonl.ary A.ctivo Pu-239 n John Blliot BSH-1 Uaoge Survey (oir) 


21 3 OPSit.W•t Tc-99 n IDB (woLor) 


66 21 s sos Labcnlory Buildinji s.f.o Slwl-Oown Sr-90 n Ouiatoph« Pubbmp BSH-1 Lobontory faoililioa (ooiJ ond wator umplOI) Uaoge !iurvoy (oir) 


66 21 s sos Loi><rnlmy Buildinji s.f.o Slwl-Oown Sr-90 n Chriatophor Pulabmp BSH-1 Lobanlcry faoilitim (ooil and wator umploo) Uaoge Swvoy (oir) 


66 21 s sos Labonl.Ol)' Buildinji s.f.o Shut-Ouwn Am-241 n Oiriatoph...- Pu1abmp BSH-1 VNge Swvey (a.ir) 


66 21 s sos Loi><rnlmy Buildirlfl S.C. Shul-Oown Am-241 n Oiriatophor Pulabmp BSH-1 u""6" Swvoy (oir) 


66 21 s sos Loi><rnlmy Buildirlfl SJo Shut-Down Ci-137 n Oiriatophot Pubbmp BSH-1 UNgo Swvoy (oir) 


66 21 s 5-0S Lobonlmy Buildinji s.f.o Shut-Down Ci-137 n Oirialopl...- Pulabmp BSH-1 ~Swvcy (oir) 


3 16 lao 8-n p..,iJi1y S.C. Shul-Oown H-3 n Sl.opllani. ArclwlotAi R.coctor producod, not aocolanatoc producod S. Archulote 


3 16 Im Be.an Pocility S.C. Slwl-Oown Rb-86 n SLopllani. Arclwlote R.coctor produc.d, not occcl...t.or produced IDB (-tcr) 


3 32 Coo1or Cm M.at.ariol Scicn.cel Co-S7 n IDB (wot.ar) 


3 32 c .. 11or em M.alDrial ScW-. Fe-SS n IDB (water) 


66 46 IS8 107 ...... hiducod Owuiltry Lob A.c:tive D-38 n Oovid Morria CST-<4 Uaoge Suivoy (oir) 


66 46 I S8 101 Lo.Gr 1.rw1uco<1 a ... niauy Loll Adivo D-38 n O.vid Morria CST-<4 VNgo Swvoy (oir) 


66 46 IS8 107 Luer lnduud Choaniauy Lob Active Th-232 n DmdMouia CST-<4 ~Swvcy(•ir) 


66 46 I S8 107 Luar Induced Chamiauy Lob Active n,.232 n O.vidMuai. CST-<4 UNgO Survey (oir) 


66 46 l S8 101 Lucr ~iJucod O....U.uy Lob Active U-uat n O.vidMorria CST-<4 UNgo Suivoy (oir) 


66 48 I 19A Raearch Labonto<y A.c:tive H-3 n l<»opb Thompoor1 CST-7 Cowling 1tondltd for liquid acirllillatio11 VNgo Swvcy (oir) 
C<>Unlar 


66 48 1 19A R....,cJ, Lobun&tory A.ctivo Ca-137 n Joocph Tiwmp1ou CST-7 UNgo Swvoy (• ir) 


C>6 48 1 303 R_...ch Labonitory A.ctivo Tii-228 n Molcolm Fowler CST-II UNgO Swvey (air) 
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Ath1chmtnt 1: Isotopes Genen1ted at LANL 


Acee I. 
l'MU TA Bid& !loo• roclllly Dcacrtptlo• Faclllly Slolou RAM ProdT Interview•• Gro•p Com•Hab lafo IOU~• ---- 304 R.._ch Labont.ory A.c;tiv• Bo-7 StophcnKwig Oo<lnMltaial aosvtion .....,..-imcnu with 66 48 I n CST-7 Uaogo Swvoy (air) 


RAM> 
66 48 I 304 R....., ch Lalxntory AA;tivo S1-8S n Stoph.m1KIJllll CST-7 Oooonatorial ao.ptiori oxporimcnu wilh Uaogo Survoy (air) 


RAM> 
66 48 I 304 Roacarch Laborat.o<y A.ctivo Am-241 n St.>phon Kwig CST-7 Usogo Survoy (air) 


66 48 l 304 Roaoarch Laboralo<y Activo Ca-137 n St.>phcn Kwig CST-7 Uaogo Survoy (air) 


66 48 I 304 Roaoud1Laburawry AJ:tivo Np-237 n St.>phcn Kw111 CST-7 Uaogo :lwvoy (air) 


66 48 l 304 R .. carc:h Laboraio.y Al:tivo Pu-239 " Stophcn KIJllll CST-7 Uaago Survoy (air) 


66 48 l 304 R-c:h Labaraio.y Aci.ivo Pu-239 n St..phcn Kuna CST-7 Uaago Sunoy (air) 


66 48 I 30S Roacarch Labo111W<y At;tivo !!u-1S2 n Wolfgang Rundo CST-7 Uaago Swvoy (air) 


66 48 I 305 R...aoarch Labonoto<y Activo Lu-173 n Wolfpng Rundo CST-7 Usogo Survoy (air) 


66 48 I 305 R....,ch Labonit.ory N:tivo Ni-63 n Wolfgor'I Rund<! CST-7 Uaogo Swvoy (air) 


66 48 l 305 R...aoarch Lalxnl.ury Active 'lb-I 57 n Wolfisang Rw>dci CST-1 Usago Survoy (air) 


66 48 I 305 Roacarc:h Labaraio.y AA;tivo Co-141 n Wolfgang Rund. CST-7 Usogo Survoy (u) 
66 48 I 305 Reaoarch Labonwry AA;tivo Co-144 0 Wol!png Rundo CST-1 Usogo Swvoy (air) 


66 48 I 305 ReoMtcll Lab<nt.ory Active 0-38 n Wolfpitg RWlde CST-7 Usogo Swvoy (air) 


66 48 I 305 Roacard1 Labonwry Active Np-237 n Wolfgang RWlde CST-7 Uaoge Survey (air) 


66 48 I 305 R.oooarc:h Laborat.ory Active Pu-239 0 Wol~Rundo CST-7 Usogo Survoy cu> 
66 48 l 305 R.acarch Labonwry N:li-fe 111-229 n Wollgiutg Rundo CST-7 Uaago Swvoy (air) 


66 48 l 305 R-ch Labonwry AA;tive 111-232 n Wol~Rundo CST-7 UMgo Survoy cu> 
66 48 l 30S IUaoearch Laboratory Aaivo U-238 n Wolfilaiig Rwido CST-7 Uaogo Survoy (air) 


66 48 I 306 R-ch Laborat.ory N:t.ivo Bi-207 n Bouy Slriot.>lmoiat CST-7 Usogo Survoy (oir) 


66 48 l 306 R-c:h Laboratory Aci.ivo Ur60 n Bouy Striotobnei« CST-7 UMg111 Survoy (air) 


66 48 l 306 R.oooard1 Laborotary Active Bu-152 n Bouy SlriolAllmaiar CST-1 Uaage Survoy (air) 


66 48 I 306 R-ch labonlDly Ac:t.ivo Sr-90 n Bouy Slriotelmoic CST-7 Uaogo Survoy (•ir) 


66 48 I 306 Reaoarch LaboralDty Active S..-133 n Bouy Striotolmoic CST-7 Ua.go Survoy (air) 


66 48 I 306 R.oooarc:h Laboratary Active 0-38 n Bouy StriolAllmai« CST-1 Usogo Swvoy (air) 


66 48 I 306 RM-ch Labonwry AA;tivo lfo-166m n Bouy Striot.hnoioc CST-7 UMgO Survoy (air) 


66 48 I 306 R.oooarch Labonwry N:li-fo R.-226 n Botty Striot.>bneioc CST-7 Ua.go Swvoy (air) 


66 48 l 306 R.oaeuch Labont.ory N:t.ivo U-238 n Bouy Strioit..bnei« CST-1 Usago Survoy (air) 


66 48 I 306 R.oooarch Labaratory N:li-fo IJ-nat n Bouy StriolAllmoi<I' CST-7 Uaago Survey (air) 


66 48 I 307 Roacard·~ Active Co-60 n Rct-c. Owmbcrrlin CST-II Uaogo Survoy (air) 


66 48 I 307 iu-.rch Labaratory Active Co-60 n Rct-c. Chuobarlin CST-II Uaago Survey (air) 


66 48 l 307 R-c:h Laboratary AA;tivo Mn-S4 n Rct-c. Owmbcrrlin CST-II Uaogo Survoy (u) 
66 48 l 307 Roa.arch Laboratory Active N•-22 n Rct-c. O..OW..lin CST-II T.-oolulion UNge Survoy (air) 


66 48 I 301 iu-.rd1Laboratory Al;t.iv• St~S n Rct-c. Owmbcrrlin CST-11 T,_. aolulion Uwgo Survoy (air) 


66 48 I 307 Rcooarch Labaratory N:t.ivo C.-137 n Rct-c. Chamborlin CST-11 Uaogo Survey (air) 


66 48 l 307 Roacard1 Laboratory Ac:t.ivo Ca-137 n Roboc<:a Clwnbo<lin CST-II U1ogo :lwvoy (oir) 


66 48 I 301 Reaurch Labonwry ~tivo Ca-137 n Rtbocca Clwnborlin CST-II U•"ll" Survoy (air) 


66 4~ I 307 Ruowd1 Laboratury Activo Ca-137 n Rcbocca Chamborl in C!>"T-11 UNg• Survoy (oir) 
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AttllChment I: Isotopes Generated Rt LANL 


Accol 
l'MU TA Bide R.oo. Jl'ad llty DucrlpUoa l'adllty Status RAM ProdT Uiel"VIOWM Group Comm••&. lnro IOUf'C• --


Roaoerch Labora~ 66 48 I 307 Activo Co-137 II Roboc<:o awnborlin CST-II UNgC Swny (• ir) 


66 48 I 307 ROIOCch Laboralo<y Activo Co-137 n Roboc<:o Qwnborlin CST-II Uaego Swvoy (air) 


66 48 I 308 R...oorch Laboratory Act.i:wo Co-60 " DougWaro CST-7 Bnvi.oomontol oamplca contoin~ liuion UNgo Swvey (air) 
products at dilforonl octivity level.a 


66 48 I 308 Roaoarch Laboralofy Active l!u-IS2 n Doug Wozo CST-7 l!nviroownontol Nmplcs containing liuion Usogo Swvoy (air) 
product> 1l dilforont M.-tivity lovola 


66 48 I 308 lloMarch Laboratory Active flu-154 n Doug Wore CST-7 l!nvirww1icnllll Nmplos containing liuion U111110 Swvoy (oir) 
producu 1l dilforonl octivity lovola 


66 48 I 308 R.oaoarch Laborato<y Active 11-3 n Doug Wore CST-7 l!nvironm.ontal 1amploo containing fiuion UNgO Swvoy (air) 
produou 11 dilfa:onl activity levola 


66 48 I 308 R.oaoorch Laboratory Active H-3 II Doug Wozo CST-7 Uaogo Swvey (oir) 


66 48 I 308 Roa-ch Laboralofy Activo Tc-9Sm II Doug Wore CST-7 Traccn made from 1loclc wlution1 lhago SUNey (air) 


66 48 I 308 R-di Labonoto<y Activo Tc-99 n DougWoro CST-7 UNgO Swvey (air) 


66 48 I 308 R.oooard1 l..&boooory Activo Am-241 n Doug Wore CST-7 UNgo Swvey (air) 


66 ~8 I 308 Roaoarcb l..abonoto<y Active Am-243 n 0wgw.,. CST-7 Usogo Survey (air) 


66 48 I 308 R-oorch Laboratory Active Am-243 n Doug Wore CST-7 UNgO Swvey (oir ) .__ _ 
66 48 I 308 Rosoarch Labonowry Active Ba-133 11 DougWru.e CST-7 Uaoge Swvey (oir) 


66 48 I 308 Re1..,ch Labotalary Active Cl-36 II DougWoro CST-7 UNgO Swvey (•ir) 


66 48 I 308 lloMarch Loobonoto<y Active Ci-137 n Doug Wozo CST-7 Uaogo Survey (.UC) 


66 48 I 308 R.Cloorch Laboratory Active Co-137 n Doug Wore CST-7 UNI!" Survey (air) 


66 48 I 308 Reacarch Laboralofy Activo Ci-137 n Doug Waro CST-7 Usogo Swvey (oir) 


66 48 I 308 R-oorch Labanluy Activo Ci-137 n DougWoro CST-1 Usogo Swvey (oir) 


66 48 I 308 Ros....-ch Laboratory Act.ivo Ci-137 n DougWru.e CST-7 UNgC Swvoy (air) ,_ 
66 48 I 308 RCIOOlch L1buratory Activo Ci-137 n 0ougw.,. CST-7 UNgC Survey (•ir) 


66 48 I 308 R.-rch Laboratory Activo Bu-I SS n DougW010 CST-7 Uaogo Swvoy (air) 


66 48 I 308 R.oacorch Laboratory Active Np-237 n 0wgw.,. CST-1 UNgO !>'urvey (•ir) 


66 48 I 308 Rcooorch Labontory Active Np-237 II Doug w.,e CST-7 lhago Swvoy (air) 


66 48 I 308 RNoorch LaboraWly Al:tive Np-237 II Doug Wozo CST-7 Uggo Survey (oir) 


66 48 I 308 R.ososrch Laburawry Activo Pm-147 n Doug Woro CST-1 UNI!" Swvoy (oir) 


06 48 I 308 Rcooorch Laboraloty Active Pu-239 JI DougWaro CST-7 Uggo Swvey (air) 


66 48 I 308 R.....,ch Lobunou.ry Active Pu-239 n Doug Woro CST-1 U- Swvoy (air) 


66 48 I 308 Rco..,ch Labu111t.ory Aci.i.vo Th-230 n Doug Woro CST-7 VNgo Swvey (air) 


66 48 I 308 R•oorch Labonlo<y Active TI1-232 n 0wgw.,. CST-7 IJ- !>'urvoy (oir) 


66 48 I 308 RC1oorch Laboratory Aclivo U-233 n Doug Wero CST-7 U""io Swvoy (oir) 


66 48 I 308 Roo..,ch Labon.IOI)' Aci.ivo U-233 n Doug w .... CST-7 lhago Swvoy (oir) 


66 48 I 308 R.oaoorch Labonlory Aclivo IJ-233 n DougWoro CST-7 U""llo ~'urvoy (1ir) 


66 48 I 308 Rca...rch Labuniwry Active IJ-233 n Doug Wore C~'T-7 U""llo Swvoy (air) 


66 4M I 309 Re1oerch Lal>o1111ory Act.i:vo 11-3 fl DougW"'o CST-7 Uugc Survoy (air) 
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Attachment l: Isotopes Generated at LANL 


Accel. 
Jl'MU TA Bld1 Roo• l'aclllly D11crlptium l'adllly Statu1 RAM ProdT 1-Mn6ew11 Gro•p Comme•ta tnro source - ----'---


Active 66 48 I 309 llcKarch l..aboniWiy 11-3 n Doug Wore CST-7 UMjSO Swvey (air) 


66 48 I 309 R01earch t..boniwry Aci.ivo S.-75 n Doug Wan CST-7 Uuge Swvey (air) 


66 48 I 309 R.o.Mtch Labon1Wfy Active So-7S n Doug Wue CST-7 Uaoge Swvoy {air) 


66 48 I 309 R-ch l.Aboniwry A.ctive S.--8S n OougWaro CST-7 Uugo Swvey (air) 


66 48 I 309 iu-.rch l..abonw>ry Active Sr-8S n Doug Ware CST-7 Uuge Survoy {air) 


66 48 I 309 lloooard1 Laboratory Active Tc-9Sm n Doug Ware CST-7 Traccir oolution al oitporimental loveb U- Swvoy {air) 


66 48 I 309 llcKard1 Labonololy Activo Am-241 n 0ougw .... CST-7 U- Swvoy (air) 


66 48 I 309 Roaoach Lob<int.ory Active Am-243 n Do"l!Won CST-7 Uugo Swvoy (air) 


66 48 I 309 R-ch Laboratory Active S..-133 II OoogWan CST-7 U'"lle Swvey (..ir) 
-


66 48 1 309 R ..... ch Labonililly Active l:l.-133 D 0ougw .... CST-7 Uuge Swvoy (air) 


66 48 I 309 R-d1 Labunwry Active Ci -137 n 0ougw .... CST-7 u- Swvoy (air) 


66 48 I 309 R-ch l..abonw>ry A.:tive Np-237 n OougWaro CST-7 U-Swvey(air) 


66 48 I 309 R.oaoarch Laboniwry Active Np-237 n OoogWa1:e CST-7 Uugo Swvoy (air) 


66 48 1 309 R.oaoarcl1 Laboralilly Activo Np-237 n OoUj!Waro CST-7 UIOll• Swvey (air) 


66 48 I 309 R .. ..,ch Laboratory A.ctive Pu-239 n 0o118 w...., CST-7 UIOj!O Swvey (air) 


66 48 1 309 ii.oaoarcl1 Labun.1.ory Active U-233 n Oo"llW""' CST-7 lJMj!e Swvoy (air) 


66 48 I 309 ROM&Cd1 Lahontory A.:tive U-ruil n Oougw .... CST-7 UMjSO Swvey (air) 


66 48 I 309 R.oarch Lahonlory A.:tive U-1 ... 1 II OougW...., CST-7 U- Swvey (oir) 


66 48 I 309 R.oarc.'1 Labontory A.ctivo U-nal n Doug Wan CST-7 u-Swvoy (air) 


66 48 I 309 Ro.Midi l...d>un.tory A.d..ivo U-n•l n OoogWaro CST-7 U-Swvoy{a.ir) 


66 48 I 309 R.ooc.ard1 LaboniWiy Active U-lUll II 0ougw .... CST-7 Uugo Swvoy (air) 


66 48 I 309 R-d1 Labunilory A.ctivo U-nat n OougWaro CST-7 U- Swvoy (air) 


66 48 I 310 R....rd1 Labonotory A.ctive 11-3 n Botty Slri.otobnoi..- CST-7 T.- oolution U1ago Survey (air) 


66 48 I 310 Roo...n:l1 Labonwry ~iv· ll-3 n Bouy Slri.otobnoi..- CST-7 UMj!o Swvoy (air) 


66 48 I 3 10 R01carch Laboratory Activo H-3 n Betty Slri.otobnoiM CST-7 Uuge Swvoy (air) 


66 48 I 310 iu....td1Ubomol}' A.:tivo Tc-9Sm D Bouy Striotolmoi« CST-7 T.-11ock aolulions U- Swvoy (air) 


66 48 I 310 R-d1 Labun1o1y Active Np-237 n Bouy Slri.otol.m.i« CST-7 Uugo Swvey (air) 


66 48 I 310 R-d1 LaOOnwry Activo Np-237 n Betty Slri.otolmoiar CST-7 U- Swvoy (air) 


66 48 I 310 R.oarch Laboniory A.:tivo Pu-239 n Bouy Slriotolmoiar CST-7 UN!I• Swvoy (..ir) 


66 48 I 310 Ruoarch Laboratory Activo Pu-239 n Bouy Slriotobnoi..- CST-7 · U""llo Swvoy (air) 


66 48 1 310 Ru-ch Lahontory Active Pu-239 n Bouy Slri.otobnoi« CST-7 UMjSO Swvoy {air) 


66 48 I 310 Re1oa1d1 Labonlory Activo Pu-239 n Bouy Striotolmoi« CST-7 Uaogo Swvoy (air) 


66 48 I 310 R.....acch Labonilory A.:tive Pu-239 II Betty Slri.otolmoi..- CST-7 lJ"'ll" Stuvoy (air) 


66 48 1 310 R...oarcl1 Laborato1y Act.ivo Pu-239 n Betty Slri.otolmoi..- CST-7 U1"1!0 Swvey (air) 
--
66 48 I 310 IUIOOJd1 Laboratory Activo U-233 n Bouy Slri.otolmoiar CST-7 UMj!e Swvoy (air) 


66 48 I 311/JllA R.oaoarch Labonililly Active Bi-207 n Malcobn Fowlor CST-II Sourco propenoliou Uugo Swvoy (air) 


- -
66 48 I 311/lll A R<1oa1d1 Labunwry A.ctivo Co-60 u Malcolm Fowlor CST-1 1 Uugo Swvey (oir) 


--· 66 4~ 1 311131 lA Ro1eaicla t..bun.tory Activo £!u-1S2 n M.a.lcohn Fowler CST-II So~pro)>4&1"&tiun Unso Swvoy (air) 
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Att11chment I: lsotopes Genented 111 LANL 


Acccl 


l'MU TA Bide iu.o. l'adllty Dncripllom l'adllty Stat"' RAM Pro47 latenlewH Gro"p Comm••tl Lafo •o•rc• 
66 4H I 311131 IA R-ch Laborat.o<y Activci Oo-68 n Malcolm Powlcir CST-II Sour.,., pRpoRtion Uugo Survoy (air) 


66 48 I 311/311A Reacarch Labunt.o<y Activo N•-22 II Malcolm Powlcir CST-I I U"'6o Survey (air) 


- -
66 48 I 311131\A Roooarcl1 Labont.o<y Active V-49 n Malcolm Powlcir CST-II Sowco propenotion U"'8" Swvoy (air) 


66 48 I 31 1/311 A R-ch Labunot.o<y Active Am-24 1 n Malcobn Powlor CST-II U"'l!o Swvoy (&ii) 


66 48 I 311131 I A R.-.rch Labarat.o<y Act.ivo Cf-252 JI M..lrobn Powl..- CST-I I Uaago Swvoy (•ir) 


66 48 I 311/ll IA R.....,ch Laban1tory Active Cl-36 n M.ilcobn Puwlor CST-I I Va.ti• Survey (air) 


66 48 I 311/ll IA R.c.rcl1 Labont.o<y A<: live c ,.131 n Malcobn fowler CST- II u"'ll. Survey (•ir) 


66 48 I 311/lllA Roooiirdt LabaraLory A.ctivo Ca-137 n ~loobn Powlor CST-II U"'ll" ~\uvoy (air) 


66 48 I 311/ll IA Roooarcl1 Labont.o<y Active Mo-93 n Malcobn P uwlor CST- II Va.ti• Survoy (air ) 


66 48 I 311/ll IA R-ch Lalx.at.o<y Activo Pm-HS n M..lcobn l'owlcir CST-II UNgo Survey (air) 


66 48 I 311/ll lA Roooarcl1 l..aOOnt.o<y Adivo To-12Sm n Malcolm Powlor CST-II UNgo Survoy (air) 


66 48 I 311/lllA R.-ch Labont.o<y Active n1-228 n Malcobn Powlcir CST-I I Va.ti• !>\uvoy (air) 


66 48 I 311/ll lA R.-ch Labonloly Active IJ-232 JI Malcolm Powlcir CST- II u"'ll" Survoy (air) 


66 48 I 311/lllA R.-ch Labonwry Active U-232 n Malcolm Powlcir CST-I I Uaogo Survey (air) 


66 48 I 312 R.-ch Labont.o<y Activo l:li-207 II Bouy Stri.tobnoior CST-7 U..go Swvay (oir) 


66 48 I 312 Roooarcl1 Labonwry A<:livo Cd-109 n Batty Striotolinoi.or CST-7 Uaogo Survey (air) 


66 48 I 312 R.-ch Labarat.ory Activo Co-57 n Botty Striotobnoi.or CST-7 U"'410 Survoy (air) 


66 48 I 312 Roooarcl1 Lab<.ntary Active Ni-63 n Bouy Striotolmoi.or CST-7 U"'l!o Survoy (oir) 


66 48 I 312 R..ovcl1 Lab<.nloly Activo Sr-90 n Batty Stsiotolmoi« CST-7 Uaogo Swvoy (air) 


66 48 I 3 12 Roooarcl1 Labarat.o<y Active Ti-44 n Bouy Striotobnoi.or CST-7 Uaago Survey (air) 


66 48 I 312 R.-ch l.abonloly Activo Ti-44 n Bouy Stri.tolmoi.or CST-7 u..;r Survey (air) 


66 48 I 312 RMo.rcll Labontuy Active Am-241 n Batty Stri.tolmoi« CST-7 UM1f!O Survoy (air) 


66 48 I 312 R-d1 Labarat.o<y A.ctivo Am-241 n Bony Stri.tolmoic.- CST-7 UNgo Survey (oir) 


66 48 1 312 R-ch Labontary Active Am-241 n Bouy Stri.tolmoi« CST-7 UNgo Swvoy (air) 


66 48 1 312 R-<11 Lab<.ntuy Active Am-241 n Bouy Striotolmoi.or CST-7 U"'l!o Survey (air) 


66 48 1 312 11.oaoeich Labaratary Active Am-24 1 n Batty Sltiatolmoi.or CST-7 ll"'l!o Survoy (air) 


66 48 I 3 12 Roooarcl1 Labonl<l<y Active Am-243 n Batty Stri.lotm..iar D'T-7 Uaago Survoy (air) 


66 48 I 312 R-ch Labonl<Jry A<:tivo Be-133 n Batty Stri.tolmoiar CST-7 U'"!!• Survey (air) 


66 48 I 312 R-d1 LabonitDry Activo S.-133 n Batty Stri.tolm.ior CST-7 U"'I!• Swvey (• ir) 


66 48 I 312 Roaowd1 Lab<.nl<l<y Active lli-2 10 n Batty Stri.tolmeior CST-7 Uaage Swvey (•~~ 
66 48 I 312 R-.rch Looon1wry A<:tive Cf-252 n Betty Strietolmoior CST-7 Uaage Survey ( • ir) 
-·~--
66 48 I 312 R-d1 Lalxnl.Oly Active <.:f-252 fl Betty Stri.lobnow CST-7 Uooge Survey (oir) 
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l'MU TA Bide Koo• l'a<lllly DHcrlpUum l'aclllly Stalua RAM PrvdT i.i.nltWH Group Com•••LI lllfo aaurn 


66 48 I 312 R.._ch Laboratory Activa Cf-2S2 n Bouy Striotolmoi« CST-7 UMgo Survoy (oir) 


66 48 I 3 12 Racard1 Lol>unt.ory A.ctivo Cf-252 n Bouy Striotolmoicr CST-7 Uaogo Swvoy (•it) 


66 48 l 312 Rac.rJ1 Lal>untory Activo Cf-2S2 n Beliy Strio!.clmoicr CST-7 Uaage Swvey (air) 


66 48 I 312 it-arch Labontory Anivo Cf-252 n Bouy Striotolmoi« CST-7 Uaogo Survey (air) 


66 48 I 312 Rcaewch l..&bon&t.ury Activo Cm-244 n Dotty Strio!.clmoiar CST-7 Uaoge Survey (air) 


66 48 I 312 RNoarch Labontory A.ci.ivo Cm-250 n Bouy Strio1.chnoiar CST-7 Uaogo Survoy (tir) 


66 48 I 312 Ito.-ch Loborotory Active Ct -137 II Bouy Striotolmei« CST-7 U"'&e Swny (air)-


66 48 I 312 R.......-ch l..&bon&t.ory Active D-38 n Bouy Strict.olmoi« CST-7 U"'&e Survoy (air) 


66 48 l 312 R-ch Laboratury Active Pb-210 n Bouy Strio1.clmoior CST-7 lhago Survoy (air) 


66 48 l 312 R-U1 Labonit.ory Activo p;-..239 II Bouy Striotolmoi« CST-7 Uoogo Swvoy (air) 


66 48 l 312 Rooo..rch Labontory Activa Pu-239 n Bouy Strio1.clrnoior CST-7 lhago Survoy (air) 


66 48 I 312 Ro.o.n:l1 Laboratory Act.ivo Pu-239 n Botty Striot.olmoior CST-7 Uaog-a Survoy (• ir) 


66 48 l 312 R-.:h labonl.o<y Activt Pu-239 n Bouy Striolclmoior CST-7 Uoogo Survoy (air) 


66 48 I 312 Rmo.di Labont.ory Activa Pu-239 n Bouy sin..1.clmoior CST-7 Uaog-a Survay (air) 


66 48 I 312 R.-di Labont.ory Activa Pu-239 n Bouy Striotcl=ior CST-7 lhago Survoy (air) 


66 48 I 312 R-ch Labonoto<y Activt Pu-239 n Botty Striot.olmew CST-7 Uaog-a Survoy (1ir) 


66 48 I 312 R-ch Labonoto<y Active Ra-224 n Botty Slrio!.clmow CST-7 Uaogo Survey (air) 


66 48 I 312 R-.:h labontory Activa Ti i-229 II Bouy s trio1.c1mew CST-7 Uaog-a Survey (oir) 


66 48 I 312 Ro.Mrd1 Labonat.ory Activa Th-229 n Bouy Striolclmow CST-7 Uaog-a Survoy (a;;y--


66 48 I 312 R-..uch Labontory Active Tii-232 n Bouy s trio1.olmow CST-7 Uoogo Sw-vey (air) 


66 48 I 312 R.oaearcl1 Labontory Act.ivo Tii-232 n Bouy Striolclmow CST-7 Uaog-a Survey (air) 


66 48 I 312 Roooarch Labonit.ory Active Tii-232 n Betty Striot.olmoi« CST-7 lfoogo Survoy (air) 


66 48 l 312 R_..,j1 Labo<ol<l<y A&tZ.e Th-232 n Betty Striot.ohnoi« CST-7 lhage Survoy (air) 


66 48 I 312 R.oaearch Labonot.ory Active l'h-232 n Betty Strie!.clm.i« CST-7 I.Jugo Survoy (air) 


66 48 I 312 ROIOlllCh Laboratory Active U-235 n Betty Striot.olmoi« CST-7 Uoogo Survey (air) 


66 48 I 312 Raaoarch Labontory Activa U-238 II Bouy strio1.chnow CST-7 Uoogo Survey (air) 


66 48 l 312 Roacarcl1 labontory Active U-111t n Bouy Strielclmoi« CST-7 Uoogo Survey (air ) 


66 48 I 312 R.o.earcl1 Labontofy Active U-not n Bouy Striot.olmoi« CST-7 Uoogo Survey (air) 


66 48 I 313 R-ch Laboratory AA:tive Sr-82 n David Vieira CST-II Mao IOpoRtion to dilfcranl Dolopoa Uooge Survey (air) 


66 48 l 313 llNowcl1 Labo<atory Activo Sr-85 n David Vi.oira CST-II Mao topoRtion lo diffonint iootopoo Uaog-a Survey (air) 


66 48 l 313 Ra-cl• Labontory I.dive Ci -135 n David Vi.oiro CST-II Uoogo Survey (air) 


66 48 I 313 ROIOlllCh Labuntory Active Ci -137 n David Vi.oira CST-II U"'f!'O Survoy (air) 


66 48 l 313 R-ch Labonitory Act.iv• C.-137 n David Vi.oiro CST-II lhago Survey (air) 


66 48 I 31 3 RGKOrcl1 Labont.ory Active Rb -82 n David Vieira CST-II Uqge Survey (air) 


66 48 l 314 Roooatch Labonit.ory Active Oe-611 n Dick I loaton CST-II Mo&.! iaotopoo lhago Sw-vey (air) 


66 48 I 31 5 R.,_,cl, Lat.ur.1o1y Activ• Oo-68 n Dick Heaton CST-II Modica! iaotopoo Uoogo Survoy (a ir) 


66 4H I 402 Ruowch Labontory Active Bi-207 n Carol Bwno CST-18 Uoogo Sw-vey (1ir) 


66 48 I 402 Roaouch LelJOAlo1y Active lli -207 n Carol Bumi CST-18 Uuao Sw-vey (air) 


66 48 I 402 Rooeorch Labonitory Activo Cl-36 n Carol Bumi CST-18 U111go Sw-voy (1ir) 
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402 R~1 Laborot.ory Active D-38 Carol Buma Uaaisc Survey (air-r--66 48 I n CST-18 


66 48 I 402 Roacarcl1 U.burot.ory Active D-38 n CarolBw111 CST-18 IJaogo Suoey (air) 


~:jis I 402 ~Labo.-..wcy A.ctivo D-38 n Carol Bw111 CST-18 llaage SUP1oy (~ 


66 48 I 402 Roaoarch Laborat.ory Ai..-tivo D-38 II Carol Bwu• C:IT-18 Uaogo Survey (.ir) 


66 48 I 402 R-..rch Labontory Activo D-38 n Carn! Bumi CST-1 8 Uaago Survey (air) 
- --
66 48 I 402 R.ca..,c1, t...bonlwy Activo IJ-38 n Cuo l Bw·1w CST-18 UlllgO SUPiey (air) 


66 -
Active 48 I 402 R-cl1 Laborawry D-38 n c .. olBuma CST-18 Uaoge SUP1ey (air) 


(,(,- 48 I 402 R.caovch Labonot.ory Active 1-129 n c .. ·o l Bwm CST-18 Uaaiso SUP1oy (air) 


66 48 I 402 ROIO&ldi Labont.ory A&tivo Th-229 n Carol Bunu CST-18 Uaogo Survey (air) 


66 48 I 402 it-c1. Labunt.ocy A&tivo Th-230 n Carol Bun\S CST-18 Uujso Survoy (air) 


66 48 I 402 R.o. .... ch Labonwry . Activo 111-230 n Carol Bunu CST-1 8 Uaogo Survey (air) 


66 48 I 402 Roaoan:h Labonwry Activo U-233 n Carol Bunu CST-18 IJaoge Survey (..ir) 


66 48 I 402 Raoor-cli Labonwry Activo U-236 n Carol Bwm CST-1 8 Uaoge SUP1ey (air) 


66 48 I 402 RcaOMlch Uibont.ory A.ct.ivo ll-238 D Carol Buma CST-18 Uaaiso Swvey (1ir) 


66 48 I 402 ROIO&ldi l.abonwcy ADive ll-238 n Carol Bumi CST-18 Uaogo Survey (U.-) 


66 48 I 402 Raoarch Labontoay A<:tivo 11-nat n CorolBwm CST-18 Uaogo Survey (air) 


66 48 I 402 R--.-cli Labont.ory Adivo U-nat n Carol Bwm C:IT-18 Uugo Survey (a.ii) 


66 48 I 407 ~-ch Libonlofy Adiva Eu-152 n Noanan Schroodar CST-I I IJaoge Survoy (U.-) 


66 48 l 407 R.caovch Labontoay Ai..-tive Tc-95m n NonlWI Schroodor CST-11 Uaogo Survoy (U.-) 


66 48 l 407 ~1t...bont.ory ADive Tc-95m n Nonnon Schroodcr CST-II T,_.. and opiking IOlutiona Uaogo Survoy (air) 


66 48 I 407 ROJO&CCh l.abont.ory Adive Tc-99 n Noanon Schroodcc CST-II Tracan and 1piking 10lutia-11 Uaogo Suoey (U.-) 


66 48 I 407 R~ t...bonlo<y Adivo Tc-99 n Nou1W1 Scli.rocdoc CST-II Tracen and 'PWng aolutionl U""8" Suoey (w) 


66 48 I 407 ~. Labont.ory Adive Tc-99 n Nomu•n Schrooda- CST-II T.-w and •piking aolutiona UMge Survey (air) 


66 48 I 407 ROJO&CCh Labont.ory A<:tive Tc-99 n Nomw1 Scliroodor CST-I I Tracen and 1pikj11g aolutianl Uaaiso Survey (air) 


~ 48 I 407 ~. Labarat<xy Adivo Am-241 n Nonnan Schroodar CST-II Uaaiso Survey (eir) 


66 48 I 407 .R-ch Labonot.ory ADive Ba-133 n N0t11W1 Scluoodar CST-II Uaogo Survoy (air) 


66 48 I 407 R-d1 Labontoay Active Ca-45 n NWJIWl Scluooda- CST-II Uugo Survey (oir) 


66 48 I 407 R-d11Aboratocy ADive Ca-45 II Noman Sc11rood<ir CST-II Uaogo Survey (air) 


66 48 I 407 R.caeu-ch Labonit.ory Activo Ce-141 n Nonnan Scl1roodar CST-II Uaaiso Survey (air) 


66 48 I 407 ROJO&CCh Labonlofy Act iv a Ce-144 11 Nonnan Scliroodcrr CST-II Uaaiso Survey (air) 


66 48 I 407 ROJO&CCh Labont.ory ADive Ni-66 n Nomi.WI. Schrood« CST-I I Uaogo Survey (air) 


66 48 I 407 ROJO&CCh LabonLory ADivo Ru-106 n Nonnan Scl1rooder CST-II Uaogo Swvey (eir) 


66 48 I 407 ROJO&CCh LabonWI}' A.ctivo Ru-106 n Nonnan Scluoodar CST-II Uaogo Survey (air) 


66 48 I 407 R.caeu-ch LabonLory A.ctivo Ru-106 n Nonnan Scl1roodcr CST-I I UMge Survey (•ir) 


66 48 I 407 R.oaicli Labont.ory Active U-233 n Nonnan Scl1roodcr CST-II Uaogo Suooy (air) 


66 48 I 407 R-cl1Labonlo<y Activa Y-88 n Nonnan Scl1roodcr CST-II Uqge Survey (air) 


66 48 I 408 ~ l.abonLory Adive Al-26 n Noonan Scl1rood..- CST-II Uaogo Survey (•ir) 


66 48 I 408 Ruoorcl1 Labont.ory Act.ivo N•-22 n Nomw1 Schrooder CST-II Uqge SUPiey (air) 


66 4ij I 408 Roaoarch Labor.to')' Activci Tc-9Sm n Noonan Scl1rood..- CST-II Tracon and 1pilwig oolutioru U..ge Suoey (oir) 
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66 48 I 408 lloa....-ch Labo;;t;;y Active Tc-99 n Nomw1 Sch1oodor CST-I I Usage Swvey (ail) 


66 Activo 
·----


48 l 40ll RoaC&1ch Lobo111to<y Tc-99 n Non111&11 Sch1oodu CST-II Usago Swvoy (oil) 


66 48 I 408 Rcaoorch Laborot.xy A<:tive Tc-119 n Noonan Schmader CST- II Tracen and •piking tolutiocu Uug.i Survey (oil) 


66 48 l 408 R.ca..rch Laburot.ury Active l'c-99 n Noonan Sch1oodor CST-11 UNlll" Sum y (aii) 


66 48 I 408 R.ooc.rch Labonw.y Active Tc-99 n Noonan Schroeder CST-II u "'l\'O Sunray (oil:) 


66 48 I 408 R.ca ... d. Labo111W<y Activa Ce -141 n Noonon Sclvoodor CST-II U1oge Survay (oil:) 


66 48 I 408 Roa001ch Labollll/Jfy Activo Prn- l 4S II Noonon SchroodOf CST-II lJuga ~\irvey (oii:) 


66 48 I 408 R.ca..rch l.Abontmy Active Prn-147 11 Noniw1 Schroodor CST-II UIOjle Survey (oil:) 


66 48 I 409 R.aoaon:J1 Laborow.y A.ctivo D-38 n Mark McClooby CST-18 Uug.i Sur.ey (o\i) 


66 48 I 409 Roaoorch Lobontay A.ctivo D-38 n Marlr. McCl..W.y CST-18 Uaago S..Vay (air) 


66 48 I 410 Roaoorch Labonw.y A.ctivo Ti-44 n Dannit Phillipe CST-II Uaago Survoy (oil:) 


66 48 I 410 Roa..,ch Lobonw.y Active P-32 n Donnu Phillipe CST-11 u '"ll" Survay ( oir) 


66 48 I 410 R.oo ..... ch Lob.:nwry Active Pm-147 n O..uU. Phillipe CST-II UNgO Survay (oil) 


66 48 I 411 R.aoaon:J1 Labonwry A.ctivo Co-60 n OooffMillu CST-II UNgO Survoy (air) 


66 48 l 411 R.aoooich Loborawry A.ctiva Tc-99 n OooffMillar CST-11 Uaago Survoy (oil:) 


66 48 I 411 Roa..rch Laborotay A.ctivo C-14 n Oooff Millar CST-II lliogo S..Vey (air) 


66 48 I 411 R.oo.rch Lobonwry Active Ci -137 n Oooff Mill or CST-II lliogo Swvay (air) 


66 48 l 411 R""°"""1 Lobonwry A.ctivo Ci -137 n OooffMillor CST-II U- Survey (air) 


66 48 I 411 Raaorch Lab<nwry A.ctivo l!r-170 n Oooff Mill or CST- II U'"ll" Survey (air) 


66 48 I 411 Rouarch Lab.ntay Activo llo-166m n OoolfMillor CST-II Uugo Swvay (air) 


66 48 I 411 Roa-ch Lobonat.xy Activo llo-166m n Ooolf Miller CST-II UNf60 Survay (air) 


66 48 I 411 R.oo..rch Labont.xy Activo Pt-193 n OooffMillor CST-II u "'ll'" Survay (air) 


66 48 I 41 l Roaoorch Lobolllw.y Active Pt-193 n OoolfMil lor CST-II UIOjla Survay (oil:) 


66 48 I 411 Ro.Mich Labonwry Aci.ivc l'u-239 n OooffMill .. CST-II IJtogo Survey (oil:) 


66 48 I 411 Raouch Laborow.y Active Sn-126 n OooffMillor CST-ll lhoga Survey ( air) 


66 48 I 411 Raaord1 Labontory Activo Sn-126 n Ooofl"Millor CST-I I u_ ~\irvoy (air) 


66 48 I 411 Raaorch Laborot.xy Active Sn-126 n Oootr Mill or CST-11 U- Survey (oil:) 


66 48 l 411 R""°"""1 Loborol«y A.ctivo Sn-126 n OoolfMillor CST-II U- Swvey(oii:) 


66 48 I 411 iu.e-ch Loborot.xy Active Tm-111 n OoolfMillor CST-II U- Survey (air) 


66 48 I 411 R.caoorch L.abolllw.y Active Tm-111 n Ooolf Miller CST-II U- Swvey (ail) 
--


o6 48 I 411 a.ca-ch i..oboRIDry Active tJ1Wum n Oooff Millor CST- II u "'l\'O Swvey(oii:) 


66 48 I 411 R.ca..rch Labonwry Active Yl>-111 n Oeolf Mil l or CST- II lliogo Survey (oil:) 


66 48 I 412 R.oa..ch Laborol/Jfy Active D-38 n Bnndy Duron CST-18 lliogo Survoy (oil:) 


66 48 I 412 R....ch Laborot.xy A.ctivo Tit-232 n Brwuly Duron CST-18 U""ll" Sunray (air) 


66 48 I 412 R.oa ..... d . Loborotory Activa U-238 n Bnndy Duron CST-18 Uugo ~\irvcy ( oil:) 


66 48 I 412 Ruoorch U.borotory Aclivo U-238 n BnndyDuron CST-18 U"'l\'O Survey (air) 


66 48 I 413 R.oooorch Laborol«y Active Tc-9Sm n Benj1min Womor CST-18 IJNgO Swvay (oil:) 


66 48 I 413 R,u..,d, Loborotmy Active Cl-36 n Bcnj1min Wormr CST-18 Usage Survey (oii:) --- .__ 
Ruearcl1 Lobun.!Dry Active Benjamin W ornor CST-18 Usage Survey (oii:) 66 48 I 413 Ca-137 n 
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l'Ml.I TA llldc Roo• l'aclllty l>HcripUoD l'aclllty Stahu RAM Prod? lat.rvtewM GrOMp Commeate laro aourc• 
··- -· - -~cl. Lolx>noklfy Ac.Live Bi-207 Miko Cianaroo 66 48 1 414 n CST-11 \Jaogo Swvoy ( •ir) 


66 48 I 414 lloooarcl1 Lolx>not.ocy Aci.ivo Bi-207 n MikoCW-oa CST-11 \JMj!o Swvoy (oir) 


66 48 I 414 Reac.arch Labonot.Dry Aciivo Co-58 n Mil-.. Ciancroa CST-II U"'llo Swvoy (•ir) 


66 48 1 414 ROMarc:h Labonw.y Aci.ivo Co-58 11 Mike Ciancroa CST-II hndiatod aamplca of nichl molal Diapoood Uaog.o Swvoy (u) 
u aolid 


66 48 I 414 Roaoarc:11 Labonit.ocy Active Co-58 n Mil:oCiu...-oa CST-I I U"'I!• Survoy (• ir) 


66 48 I 414 Rcacarc:h Labont.ocy Act.ivci E!u-152 n Mike Cia.ncloa CST-II UMj!o Swvoy (air) 


66 48 I 414 Rcacarch Labonw.y Active Od-150 n Miko Cianoroo CST- II llaogo Swvoy (air) 


66 48 I 414 R.o.rch LabonlD<y Act.ivo Ni-63 n Mike Ciancroo CST-11 hndiatod aampl., of nickel molal. Di.posed UMj!o Swvoy (air) 


u aolid 
66 48 1 414 R .. oarch l.abontlD<y Activo Sr-90 11 Miko Clanarot CST-11 Uaog.o Survoy (air) 


66 48 1 414 Rc:aoarch Laburot.ory Active Sr-90 n Mike Ciancroo CST-II Uaog.o Survoy (air) 


66 48 I 414 Roaearch LabonalD<y A.ct.iv. Am-241 n Mike Ciancroa CST-I I UMj!o Survoy (air) 


66 48 1 414 Rooowch LabonlD<y ActiYI Am-241 n Mike Ciancroo CST-I I Uaog.o Swvoy (air) 


-;;;,- 48 I 414 Rcacarc:h Labontay Activo Am-241 n Miko Ciuicroa CST·ll Uaog.o Survoy (air) 


66 48 I 414 Roaearch l.abonlD<y Activo Am-241 n Miko Ciuioroo CST-11 UMj!o !>\Jlvoy (air) 


66 48 I 414 Rcacarc:h Labonotory Activo Am-241 n Mik.o Cisnero. CST-11 u .. 11• Swvoy (air) 


66 48 I 414 Rooowch Labonit.o.y Active Am-243 n Mike Ciancroa CST·l l Uaago Survoy (air) 


66 48 I 414 Roooarch Lalxnt.ory Active A.m-243 II Milco Ciancroo CST-11 UN&" !>\ir.loy (oir) 


66 48 I 414 Roooarc:h Labant.o.y A..ctiv• Am-243 n Milc• CW-0. CST-JI Uaog.o Survoy ( • ir) 


66 48 I 414 R-.rch Labuntory Activo Am-243 n Mil-.. Cianaroo CST-I I UMj!o Survey (air) 


66 48 I 414 R.o.rc:h Labontory Ad.iv. Cf-249 11 Miko Ciancroo CST-JI u- Survuy (air) 


66 48 I 414 R-..rcl1 Lobonw.y Active Cm-243 n Miko Ciancroo CST-II UMj!e S\uvoy (air) 


66 48 I 414 R.eacw.rd1 Laboniwry Act.ivo an-244 n Miko Ciuuxoo CST-II U""llo Swvoy (air) 


66 48 I 414 Rcaootclt Labontay A&t.ivo an-244 11 Miko Ci1n .. ·oa CST· ll UMj!o !>\ir.loy (•ir) 


66 48 I 414 R.oaoorch lalxnWty .AJ:tivo Cm-244 II Miko Ciutctu. CST-II \J""llo S\irvoy (a ir) 


66 48 I 414 Roaearch l.ab<Jnt.ocy A..ctivo a n-244 n Mil:oCwlOl'OI CST-JI UMj!e Survoy (air) 


66 48 I 414 R-d• Labontw.y Active Cm-244 11 Mike Ciancroa CST-JI Uugo SlllVoy (air) 


66 48 I 414 Rcaoarch LabonWr)I A..ctive Cm-248 n Miko Ciant.roa CST-11 Uugo Survoy (air) 


66 48 I 414 R .. oaad1 Labonw.y Active Ca-137 n Miko C&ancro1 CST-II U""I!• SW'Voy (•ir) 


66 48 I 414 lleoewch LaboRwry Activo C•-137 n Mike Ciuux-oo CST-II U""I!• Swvoy (air) 


66 48 1 414 Reoeord1 Labont.ory Act.in Ca-137 n Miko Cianeroo CST-11 Uugo Survoy (air) 


66 48 1 414 Rooowch Laboratory A..ctive Np-237 n Miko Cianoroo CST-II UHi!" Survoy (air) 


66 48 I 414 R .. ...,c:h LaburolD<y Activo Np-237 n Mik.oCianaroo CST-II Uaog.o Survey (u) 


66 48 I 414 Rueard1 Laburotury Active Np-239 n Miko Ci.anara. CST-I I IJaogo :.'ur.loy (air) 


66 48 I 414 Rcaoaa~h LobonlDry Activo Po-233 n Miko Ciuwoo CST- I I Uaog.o Survey (air) 


66 48 I 414 Ro.ooard1 Labonowry Active Pb-210 11 Mike Ciuu:r1>1 CST-II U- Survoy (air) 


66 48 I 414 R.....,c:h Laborowry Active l'u-236 n Miko Ci•norot CST-I I Uhg'O Survoy (air) 


66 48 I 414 Rcaearc:h Labontory Active Pu-236 II Milco Ciancn>o CST-11 Uhg'O Survoy (• ir) 


66 48 I 414 R. .. oard1 Labon11oty A&tivo Pu-236 II Milco Ciancroa CST-11 UMj!o Survoy (otr) 
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66 Rc.aoarch l..bo~i..iry Activo --
48 I 414 l'u·238 n Mik.o C iuuiroa CST-II U"'!!e Survey (..ir) 


66 48 I 414 R-ch Labonatory Active Pu-239 n Miko C iana:oo CST-II U"'!!e Survey (air) 


66 48 I 414 R-ch Labonwsy Active Pu-239 n Mik.o C iancroo CST-II UllgO Survey (air) 


66 48 I 414 ROMard1 Labonatory Active Pu-239 n Mik.o Cianoroo CST·ll Uoago Survoy (..ir) 


66 48 I 414 R-w Labor.tmy Aaivo Pu-239 n Miko Ciuua-01 CST-II U"'!!e Survey (air) 


66 48 I 414 R-.:!1 L..bonatory Active l'u-239 n Miko Ciancro1 CST-II U"'!!O Survey (air) 


66 48 I 414 R-.:11 Lab<ntory AJ:tivo Pu-239 n Miko Ciu1or01 CST-II liaoge Survey (o.ir) 


66 48 I 414 R-.:11 L.bontary A.ct.ivo Pu-242 n Miko CianorOI CST-II lJ"'!!e Sw-tey (o.ir) 


66 48 I 414 R-idi Labona1D1y Amivo Th-232 n Miko C iuuiroo CST-II UMge Swvoy (air) 


66 48 I 414 R-.:11 Labonwry A.ct.iv• Th-232 n Miko C iuiaruo CST-II U- Survey (air) --
66 48 I 414 R...W. Laborotory Active Tii-232 n Mik.o C iuuiroo CST-II Uaago Survey (air) 


66 48 I 414 R~ Labonatuy Active Tl-204 n Mik.o Cianoroo CST-I I Uaogo Survey (air) 


66 48 I 414 Rooo.u c:h Labonatory A&tivo IJ-232 n MikoCiu....,. CST-II U"'!!e Swvey (eir) 


66 48 I 414 R....-ch Laboratory Active U-cn n Mik.o C iuuirOI CST-II UMge Survey (..ir) 


66 48 I 41 s R-U1Labonatory Active Am-241 n Brandy o.u.,, CST-18 Uoago Suivcy (air) 


66 48 I 41S R-ch LabonatD<y A.ctivo 
---


Am-241 n Brandy Duran CST-18 ll11g11 Swvoy (eir) 


66 48 I 41S R.-ch LabonatD<y A<:tive 
--


D-38 n Brandy Duran CST-18 lloago Swvey (air) 


66 48 I 415 R.oooarch LabontD<y A<:tivo D-38 n Brandy Duran CST-18 UMj!e Survey (eir) 


66 48 I 415 R-w LaboratD<y Active D-38 n Brandy Duran CST-18 U"'!!O Survey (air) 


66 48 I 4IS Roocarch L..b.>nttory Active D-38 n Brandy Duran CST-18 llaoge Swvey (air) 


66 48 I 41S R.oooarch Labonal.Oly Active D-38 n Brandy Duran CST-18 u"'!!" Survoy (air) 


66 48 I 415 R~ Labocatory Act.ivo D-38 n Brandy Duran CST-18 Uoago Survey (air) 


66 48 I 415 R~ LabonatD<y A<:tivo D-38 n Brandy Duran CST-18 IJMge Survey (air) 


66 48 I 415 R.oooarch LabonalD<y Act.ivo D-38 n Brandy Dunn CST-18 Uaoge Swvey (eir) 


66 48 I 41 s ~ Labocat<>ry Aaive D-38 n BnndyDuran CST-18 Uaoge Survey (air) 


66 48 I 41S R_,.,oh L.abocatory Active D-38 n Brandy Dura.1 CST-18 UMge Survey (air) 


66 48 I 415 R.-ch LabonatD<y A.c:tivo D-38 n Brandy Duran CST-18 IJoago Swvey (air) 


66 48 I 41S R-U. Labocatory Activo 0-38 n BnuwlyDunn CST-18 Uaago Survey (air) 


66 48 I 4I S R.....-oh l...aboial<lry Act.ivo D-38 n BnuwlyDuran CST-18 UMgo Survey (air) 


66 48 I 4IS R..arch l.&boratory Active D-38 n Bnuidy Duran CST- 18 Uaago Swvey (.U..) 


66 48 I 41S R.-ch Labont<>ry A<:tivo D-38 n Brandy Duran CST-18 Uaoge Survoy (air) 


66 48 I 415 R..arch Laboratary Active D-38 n Bnu.Jy Duran CST-18 UMj!e Swvoy (air) 


66 48 I 415 R....,oh Laborato•y A&tivo D-38 n Brandy Duran CST-18 UMgo Survey (air) 


66 48 I 415 ROIOll'c:h Labonotury Act.ivo D-38 n Bnuwly Duran CST-18 UMge Swvey (air) 


66 48 I 415 R..-c:.11 Labocawry Active D-38 n Bnuidy 0.U..1 CST-18 IJaoge Survey (air) 


66 48 I 415 R-c:h Laboratory Active 0 -38 n Brandy Duran CST-18 UMge Survoy (air) 


66 48 I 415 R......-c:l1 L.bocatory Active D-38 n B1a1wlyI>u...1 CST-18 UMge Swvey (air) 


66 48 I 41 s R.-.rch L.bonotory Active D-38 II Bnuidy Duran CST-18 U11111e Swvoy (air) 


66 4~ I 41 s Roacvch Labonotary Active Tit-232 n Bnuidy Duna1 CST-18 IJ1ogc Swvey (• ii) 
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Altlu:hment 1: Isotopes Genenited at LANL 


Ac:nl. 
l'MU TA Bide Rooa 1'•<11117 Oca<rlpllom l'adlll7Slahu RAM Prod7 lat.enlewM Gro•p Com••ata lalo •011n:e -- 41 s R~..,cl.Cburotory Activo 111-232 Bandy Dunu1 66 48 l n CST-18 ll""l!e Survoy (air) 


66 4• l 4lS Reaoarch Loboratory Activo 111-232 n lhrady Ounan CST-1 8 U"1189 Swvoy (1ir) 


66 48 I 41S R.oaoarcl1 Labonitory Active 111-232 II Brandy Dur-or1 CST-18 Uaago Survoy (oir) 
t--- -··-
66 48 I 416 Re>owch Labontory Activo D-38 n CuolBwna CST-18 Uo1111e Swvey (air) 


66 48 I 419 R.oaoarcli Labonatury Active Tc-97 n Poul Dixon CST-7 llaago Swvoy (air) 


66 48 I 419 R .. owch LaboraW<y Active Tc-99 n l'•ul Dixon CST-7 Uaage Swvoy (•ir) 


66 48 I 41 9 R.oaoard1 la""'•Wry Activo Pu-239 n Paul Dixon CST-7 V•"ll" Swvoy (oir) 


66 48 l 419 Roaowch Labontory Activo Pu-242 n P•ul Dixon CST-7 Uoago Swvoy (air) 


66 48 I 419 R.oaoarch Labor.iory A.ct.ivo ll-11<11 n Paul Dixon CST-7 U""llo Survoy (1ir) 


66 48 I 421 R .. oard1 t...bor•lory Activo Atn-241 n Woo Bfurd CST-I I Uaago Swvoy (air) 


66 48 I 421 Roo°"'ch Labonaw.y Adivo Atn-243 n Woo Bfurd CST-II IJaago Swvoy (air) 


66 48 I 421 R .. oacd1 labonLOry Activo Ca-137 n w .. Bfurd CST-II Uaago Survoy (•ir) 


66 48 I 421 R.oaoarch Labontory Adi.• Ca-137 n Woa Bfurd CST-II ~ SUNoy (air) 


66 48 I 421 R.oaoarch La"°""'ry Activo Np-237 n Woo Bfurd CST-II Uoago SUNoy (air) 


66 48 I 421 Rooouch Lobonr.tory Adivo Np-237 n Woo Bfurd CST-II Uugo Swvoy (air) 


66 48 I 421 R"'°"""1 Labont.oty Adivo Pu-236 ll Woo Bfurd CST-II Uoago Swvoy (air) 


66 48 I 421 R.oa..,ch Lalxnt<xy Mtivo Pu-238 n w .. Bfurd CST-II U""l!o Survoy (air) 


66 48 I 421 R.oa..-d1 Laboratory Al;tivo Pu-239 n w .. BfurJ CST-I I UNj!O SUl'Voy (air) 


66 48 I 421 R.oa.rch Laboratory Activo Pu-239 II w .. Bfurd CST-I I ~ SUNoy (•ir) 


66 48 I 421 R.oa....ch Labontory Activo Pu-239/Pu-240 n w .. Bfurd CST-II U111110 Survoy (air) 


66 48 I 421 R.oaoarch Labontory A<:tivo Pu-242 n w.,. Bfurd CST-II Uaago Survoy (air) 


66 48 I 421 R..-U. Laborotory Activo Pu-244 n WooBfurJ CST-II Uaago Survoy (air) 


66 48 l 421 R .. oard1 Labonlory A<:tivo U-232 n Woal!furd CST-II ~ Survoy (air) 


66 48 l 421 ~I Laboralory A<:tivo U-233 n WooBfurd CST-II UM!!" Swvoy (air) 


66 48 I 421 R.oaoard1 Laboratory Activo U-236 n w .. Bfurd CST-II U- SUNoy (air) 


66 48 I 421 R.oaoarch Laboratory A<:tivo U-236/ll-233 D WoaBfurd CST-I I Uaago Survoy (air) 


66 48 I 421 R.oa.....:h Laboratory A<:tivo IJ-238 n Wa Bfurd CST-II Uaago Survey (air) 


66 48 l 421 R.oaowd1 Laboratory A<:tivo U-238 D w .. afurd CST-II Uaago Swvoy (air ) 


66 48 I 421 R.oaowch Laboratory A<:tivo U-cn n Woo l!furd CST-II Uaago Survoy (1ir) 


66 48 I 421 R.oa...-ch LaOOt.uxy Activo ll-011 n Woo Bfurd CST-II Uoago Swvoy (air) 


66 411 I n3 R.oaoorch Labonatory Activo Sr-90 n Jecck Dziowinalci CST-7 Sa.p motal docon o( load 1ugan and hial.oO: U- Swvoy (air) 
woapoc11 lolls 


66 48 l 423 Rcaouch Labontory A<:tivo Pu-239 n Jacek Dziowinalci CST-7 Uaago Swvoy (air) 


66 48 I 423 Roaoarch Labonat.oty Activo U-011 n Jacek Dziowinalci CST-7 Uaago Survoy (•ir) 


66 48 I 423 R.oaoarch Loibonlilry Activo U·1wl n Jacek Dziowinaki CST-7 u .. go Swvoy (air) 


66 48 l 426 R.oaoard1 Laborat<xy A.ctivo D-38 n CuolBun11 CST-18 Uaago Swvoy (air) 


66 18 I 430 R.oaowd1 Labon1tory A.ctivo Tc-99 n K.anlAhnoy CST-II H11nfo<d aunploa U- Swvoy (air) 


66 48 l 430 Rcaoard1 Lobonawiy Mtivo Atn-241 n K.anl.Ahncy CST-II Uuge Swvoy (air) 


66 48 I 430 Rea...,ch l...001vtory Activo Cm-2SO n Kon! Ah11oy CST-II U•"ll" Swvoy (1ir) 


66 48 I 430 Roac..-d1 Labonatory Activo Ca-137 n Kon1Ab11oy CST-II Ila.go Swvcy (•ir) 
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Athu:hment I: Isotopes Generated 11t LANL 


Anel. 
!"MU TA llld1 koo• Yaclllly l>eacripllu• Faclllly St.1u1 RAM Procl7 i.eenlewH Gruup ComaHDlt lafo 1owrce 


66 48 I 430 ·R~""'"'' Labor•wiy Activo U-38 ·-n Ko111Abcioy CST-I I Usoge Survey (air) 
·-


66 48 I 430 ~chLabonw.y Active D-38 n Kent Abioy CST-II Usogo Survey (air) 


66 48 I 430 Ruearch Labcnatory Active 0-38 n Kent Abney CST-II U18ge Survey (air) 


66 48 I 430 R.._ch Labontory Active 0-38 n Kant Abney CST-11 Uuge Survey (air) 


66 48 I 430 ROIOIUch l.aboniw<y Active Ho-166m n KeutAbn.,y CST-II Uuge Survey (air) 


66 48 I 430 Rcoo"'ch LaboralAlry Active Pu-239 n KontALr"'y CST-II U18go Sw-voy (air) 


66 48 I 430 Rcaoorch Labonatory Active Sr-90 n Kent Abr"'y CST-II Uaogo Swvoy (..ir) 


66 48 I 430 R..aoarcl1 Labonttory Active U-233 n Kaul Abrioy CST-II lJ111g11 Swvoy (air) 


66 48 I 4B Rcaoorch Labonatory Aclivo Np-237 n Wa1 Bfurd CST-11 Uaago Survoy (air) 


66 48 I 4B Rooccch Labontory Active Pu-239 n w .. Bfurd CST-II Uaogo Survey (air) 


66 48 I 4B Roacarch Lahoniw.y Activo U-nat n w .. Efurd CST-11 Uaago ::.'urvoy (air) 


48 I R.adiochcmiall)' Labonttory Al-26 n Rich.rd Ko.ton IDB (W111«) 
'--


48 I Radiocl ... niall)' Labonttory ru-n n Rjchord Kut.on IDB (wwt.er) 
-


48 I R..adiochaniatiy Labonttory ru-74 n ltidw-d Kulon IDB (W11t.er) 


48 I R..adiochaniauy Labonatory Bc-7 n RidwdKoaton IDB(wat.cr) 


48 I R.odiocharniall)' Labuntory Bi-207 n IUdwdKoot.on IDB(watu) 


48 I Radiocl....ru.tiy Lahonitmy Co-56 n IUd .... d K.oaton IDB (water) 


48 I R.adioclwniall)' Labonitory C-0-51 ll IUdwdKoot.on IDB (water) 


48 I R.aJiocharniall)' Lal>aBtory Co-58 n lti<hard Koat.on IDB (wat.or) 


48 I R.adioclwniall)' Laborolory Co-60 n ltidwd !Coat.on IDB(wat.er) 


48 I R.odiocluuniatiy l..aboralol)' Mn-54 n ltiduird Ko.Lon IDB (wot.er) 


48 I Radiochamiall)' Lal>aBtory No-22 n Riclw-d Ko.Lon IDB (wot.or) 


48 I R.IMlioclwniairy Laboratory Nl>-95 n IUdwd K.oaton IDB (wot.or) 


48 I Radiochamiall)' Lal>aBtory Rb-83 n Richard Keaton IDB(wat.er) 


48 I Radiocl....Wtiy Labontory Rb-84 n IUdwd Keat.on IDB (water) 


48 I Radioclianiatiy Labontory Rh- I OI n lti<hard Koat.on IDB(wat.«) 


48 I R..adiochamiall)' Laboralory Rli-102 n Riclwd Keaton IDB (walar) 


48 I Radiocl...nialry Laboratory Sc-75 n Riclmd Keat.on IDB (Wlllar) 


48 I Radiocl.....W.iry Labontory Sr-85 n IUdwd Keat.on IDB (water) 


48 I Radwchamialry Labontory Sr-90 D Riclwd Keaton IDB(watu) 


48 I Radiodwnialry Labontory Tc-99 ll Riclw-d Keat.on IDB (watu) 


48 I Radiodwnialry Laboratory Ti-44 n Riclwd Keat.on IDB (wolar) 


48 I R.odiochcmiall)' Lahonitory V-48 n Ricl .... d JC.oat.on IDB (W11tcr) 


48 I Radi.oclwnialry Labo111tory V-49 n Riclwd Keat.on IDB (WBIN) 


48 I R.adiochcmialry Labonow.y Zn-65 n ltidwd Keat.on IDB (watu) 


48 I R.adi.ochamiall)' Labandol)' Zr-95 n Richard K .. t.on IDB (w•t.cr) 


66 48 I Rcaoa1ch Laboniw.y Activo Be-10 n IDB (watu) 
·--
66 4~ I Rcaoarch Laboniwiy Active Nb-95 n IDB (W11tcr) 


66 48 I R.,. .... c1, Lal>ono,:;_,1y AA;t.ivc IJ-234 II IDB (W11lcr) 
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Att11chment I: Isotopes Gener11ted 111 LANL 


Accel. 
l'MU TA 111dc Rooa l'odllty Ducrlplioa Jloclllty s1o1 ... RAM PtodT latervlewH Group Com•••ll Iaro •ource -- ~ ---


Act.ivo w .. Bfu..d 66 48 45 BI04A Clo•n Clicrnistry and Mau Pu-242 n CST-I I ~ Sw-.-oy (.UC) 


66 4H 45 BI04A 


Spectrometry Lob 
Cl;;.n a;..,.;.uy ond Mau Aciivo ll-233 n w .. E!furd CST-II U...go Sw-.-oy (air) 
Spcctromoll}' U.li 


66 48 4S BI04B Cloan C'llCllniauy ond Mau Active Pu-242 n Woa Hfurd CST-II Uaago Survoy (air) 
Spoctrom•try LaL 


66 48 45 8 1040 Cloan clwniauy and Mau A.t.-tivo Pu-242 n Woa Bfurd CST-II Uaogo Swvcy (air) 
Spoc;trnmotry Lob 


66 48 45 BIOS C loan Clwniauy and M.1>1 Aciivo Pa-233 n MibMWTcll CST-7 U"'f!" Swvoy (air) 
Spoctromouy Lab 


66 48 45 BIOS Cloon Cluimiauy and Mau Active R..-228 n MibMWToll CST-7 Uaago Survey (air) 
Spoc;tromotry Lob 


66 48 4S BIOS Cloan Clu1nwuy and Mau Active Th-229 n MibMwtcll CST-7 Uaego Swvey (air) 
Spoctromeuy Lab 


66 48 45 BIOS C lean Chonwtry and Masa Active U-233 n Miko Mwroll CST-7 tJ..go Swvoy (air) 
Spoctrumetry Lab 


66 48 45 BIOS Clean Chomisiry and Mau Active U-236 n MibMWToll CST-7 Uaago Swvey (air) 
Spocuornotry Lab 


66 48 45 BI06A Cloon Cluimiatry and Masa Active Pu-242 n w .. Bfurd CST-II U'"'ll" Swvoy (air) 
Spoctromotry !Ab 


i.6 48 45 El06A c1-1 a....ru.1ry and Mu.a Active U-233 n WoaBfurd CST-I I Ll""410 Swvcy (air) 
SpoctronU>ll}' !Ab 


66 48 4S BI06B Clean Cluimiltry and Mau A.ctivo Pu-239 II w .. Bfurd CST-I I ·uaago Swvey (air) 
Spoc;tromotry Lob 


66 48 4S BI06B Clean CIMiruiatry and Mu.a Activo Pu-242 n Woa Bfurd CST-II Uaago Swvoy(.W-) 
Spocuou10try Lab 


66 48 45 BI06B Cloan Clwniatry and Mau Active Pu-242 n w., Bfurd CST-I I Uaago Survey (air) 
SpoctronU>try !Ab 


66 48 45 BI06B C loon C'llCllniatry and Mu.a Active Pu-242 n Woa Bfurd CST-II tJ..go Survey (air) 


66 48 45 BI06B 


Spoctromotry Lab 


C lean Cl1omiatry and Mi... Active U-233 n w .. Bfurd CST-II llaage Survey (air) 
Spocu·on10try Lab 


66 48 45 BI06B Clean CIU>nwtry ond Mau Aaivo U-233 n Woa Bfurd CST-II U"'!!e Survey (.W-) 
Spcctron10try Lab 


66 48 4S 8 107 Clean CIU11niatry and Mau Active Tc-97 n JetIRDoch CST-7 Uaage Swvey (air) 


SpoctrwtlOtry Lab 


66 48 45 8 107 Cl-• Clwniatry and Mau Active Tc-98 n JotIRDacl1 CST-7 u"'IS" Survoy (air) 
Spc:cuou10try !Ab 


66 48 45 8107 Clean Clwniatry and Mau A.ctivo Tc-99 n JelfRDoch CST-7 U"'l!e Swvoy (air) 
Spootromotry !Ab 


66 48 45 8 109 c 1 ..... Cl10:1wuy and Mau Active Pa-233 II Miko Murrell CST-7 Uaage !>'urvey (air) 
Spoctrornotry Lab 


66 48 45 8109 Clean Cl1cmiatry and Ma.. Active Ra-228 n Miko Mwr•ll CST-7 Uaago Swvoy (air) 
Spoctrnmetry !Ab 


66 48 45 8109 Cleon Cl1cmiatry and Ma.. Acl.ivo 111-229 n Miko Murrell CST-7 Uaogo Survey (air) 
Spoctromctry !Ab 


66 48 45 ll.109 Clean Clw1U.i.y and Mau Active U-233 n Miko Mwrcll CST-7 Us.go Swvey (.W-) 


~-
Spocuomctry IAh 


66 48 45 1!109 cj .... , C11cmisuy •nd Mau Active U-236 11 Miko Muncil CST-7 U"'l!o Swvey (•ir) 
SpcctromctJy L•b 
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Ath1chment l: Isotopes GeneraCed 1lt LANL 


Accel 
l'MU TA Bide !loo• l'odlll)' DHcriplloa Jlodllly Stalu1 RAM Prod7 lalonl.., .. Gnoup Com•••tl laro aourn 


66 48 ·~ 8111 Clean a.,.niouy and Mau A.ct.ivo P•-233 n Milr.oMwroll CST-7 Usogo SU1Vcy (1ir) 
Spcctronwtry Lab 


66 4K 4S Bill Cl""'' Chomiouy and Mau Adivo Rii-228 n Miko Mwrcll CST-7 Uaago Swvcy (air) 
Spcctramolly Lob 


66 48 4S Bl II Ctcan Chomiotry ond Mau Activo Tii-229 n MibMwrcll CST-7 Uaagc Swvoy (air) 
SpcctrwnolJy Lab 


66 48 4S Biii Clean Chaniatry and Mau Aaivo U-233 n Miko Mwroll CST-7 Usogc SU1Vcy (air) 
Spectrometry Lab 


66 48 4S Bill Clean Chomiotry Ind M&u A.ctivo U-236 n MikoMwrcll CST-7 U"'!!" SU1Voy (air) 
Spcctromctry Lab 


66 48 4S Bl 13 Cloan Chomiotry ond Mau A.ctivo Tc-97 n l olfRoach CST-7 u'"ll" Survoy (air) 
Spcctrometry Lab 


66 48 4S lll 13 Clean 01c111iotry ond Mau A.ctivo Am-241 n Miko Murrell CST-7 Usoge Survoy (air) 
Spoctromctry Lab 


66 48 4S Bll 3 c lean a...nio1iy ond Mau Adive p •• 233 n Miko Mwroll CST-7 u""I!" Survey (oir) 


66 48 4S Bll3 


Spcctromctry Lab 


Cioan Oiorniotry ond Mau A.ctivo Pu-239 n MikoMwroll CST-7 U'"ll" Swvey (oir) 
Spoctromctry Lab 


66 4K 4S Bll3 Clean Chaniotry ond Mau A.ctivo R>i-228 n Miko Murrol I CST-7 u- Survey (air) 
Spocllomctry Lab 


66 48 4S 1!113 Clean a...niotzy ond Mau Adive Tii-229 n Miko Murrell CST-7 Uuge Survey (air) 
Spocllomotry Lab 


66 48 4S 8113 Clean 01m11iotry ond Mau Active U-233 n Miko MWTOll CST-7 U"'I!• Survey (air) 
Spoctsomcu y Lob 


66 48 4S Bll3 Clean Ch.anU.try ond Mau A&t.ivo U-236 n Miko Murroll CST-7 U"'l!e Swvey (air) 


Spocllon1ctry Lob 


66 48 4S Bll3 Clean Chomiotry ond Mau Active U-238 n Miko Murrell CST-7 U'"l!o Survey (air) 


Spo<lrOrnotry Lab 
66 48 45 Bill Cl-• Cliomiatry ond Mau Adivo U-on n MibMwrell CST-7 Usoge Swvoy (oir) 


Spe<trouu>try Lab 


66 48 45 NI06 Clean Chaniotry ond Mau Adive Po-233 n Miko Mwtoll CST-7 U"'l!o Survey (air) 
Spoclroru.otry Lab 


66 48 4S NI06 c1 ... Chonliauy .oo Mau Activo R..-228 n Miko Murroll CST-7 U"'l!e Survoy (air) 
Spoctromctry Lab 


66 48 45 NI06 Cl..n a...oiouy end Mau Adivo 111-229 11 Miko Murrell CST-7 Uoago Survoy (air) 
Spcctromctry Lab 


66 48 4S Nl06 Cloan OIClllliotry ond Mau Active 11-233 n MikoMwroll CST-7 Usogo Survoy (air) 
Spoctromotry Lab 


66 48 45 N106 Cloan Ou1nU.try oud Mau Act.ivo U-236 n Miko Murrell CST-7 UIOj!e Survey (air) 
Spcctrumetry Lab 


66 48 4S N108 Cloan 0101niotry and Mau Active Am -24 1 n Don RDk.op CST-7 Uoago Swvoy (air) 


Spocuometry Lab 


66 48 4S NI08 Cloan ChomiolJy ond Mau A.ctivo Am-241 n Don Rokop CST-7 UNge Swvoy (air) 
Specttumolry Lob 


66 48 4S NI 08 Clean 01011U.try ond Mau Act.ivo Pu-239 n Dou Rokop CST-7 Uoago Swvoy (air) 
Spcctromelly Lab 


66 4K 4S N108 Cleon Oi.emiotry •nd Mau Active Pu-239 n Donllakop CST-7 IJaogc Survoy (air) 
Spc.:llomctry Lab 


66 48 4S N I08 Cleon 01cmiotry end M ... Activo Pu-242 II DonRulwp CST-7 Uugc Survey (1ir) 
SDCCU-ometJy I.alt 
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Attachment 1: lsotnpes Generated at LANL 


Acul. 


l'MU TA Bide !loo• Yadllty OeacripUoa Yadllty S1a1u1 RAM Prod? lalcrvl"'oo Group Co•meaU lafo 1ourc• 


66 4H 45 NI08 C loon 01omi>try and Mau A<tivo U-23H n Don Rokop CST-7 Uoago Swvoy (air) 
Spectrometry Lab 


66 4H 45 NI08 Clean Chcmiltry and Mau A<tivo U-23H n DonRDkup CST-7 Uoor SU1Yoy (air) 
Spectrometry Lab 


66 48 45 NI08 Cl..., Oiamistry and Mu. Act.ivo u_, n Don RDlcop CST-7 U."ISo Swvoy (air) 
Spectrometry Lob 


66 48 45 NI08 Clean Chcuwlry and Mau Active U-en n Don RDkop CST-7 u,. Survoy (air) 
Spectrometry !..ab 


66 48 45 Nill Cl..n Chamistry and Mu. Activo Tc-97 n !off R.oecl1 CST-7 U'"IS• Suivoy (air) 
Spectromotry Lab 


66 48 45 Nill c 1 ..... Chomi>try and Mu. A<tivo Tc-98 n lclf R.Dach CST-7 Uoor Survoy (air) 
Spoctrumctry Lab 


66 48 45 Nil I C lou1 01c11U.try and Mua Aci.ivo Tc-99 n Jolf!Woch CST-7 UMts• SU1Voy (IW ) 
Spectrometry Lab 


66 48 45 NI II CIOiii Clwniouy and Mua Active n1-2n n Don RDlcop CST-7 Uoago SUIVoy (air) 


Spoctrometry Lab 


66 48 45 Nlll C l..., Owrllatry and Mau Active 11-238 n Don RDkop CST-7 l!aog.> Survoy (air) 


Si-trometry Lab 


66 48 45 Nil I Cleon Clwniouy and Mua Activo W0-239 n Don RDkop CST-7 U'"!So Swvoy (air) 


Spectromotry Lab 


66 4H 45 Nill Cloan O.omi>try and Mau A.otivo Pa-233 n Miko Munoll CST-7 lJMgo Survoy (air) 
Spectrometry Lab 


66 48 45 Nll3 Cloan Clwnistry and Mu. J\J:tivo Ra-228 n Miko Murroll CST-7 ~!>\noy (oir) 


Spoctrorneuy Lab 


66 48 45 N113 Clean Ownisuy and Mau A<tivo Th-229 .. Miko MUO'Oll CST-7 lJMgo Swvoy (air) 


SpKlromotry Lab 


66 48 45 Nll3 Cloan ClwnistJy and Mau Activo U-233 n MikoMwroll CST-7 Uoago Sun<oy (air) 


SpoctrooU>try !Ab 


66 48 45 Nll3 ct ..... OwtU.try and Mua A<tivo IJ-236 n MikoMuucll CST-7 U.ogo SU1Voy (air) 


Spocllwnotry Lab 
66 48 45 W106 Cl..n Ow.U.try and Mua Activo Cl-36 n IWlll l'abryh-Martin CST-7 IJ'"IS• Sun<oy (air) 


Spoctrornetry Lab 


66 48 45 W108 Clou1 Chemistry and Mu. A<tivo Tc-97 n JolfRooch CST-7 Uoago Swvoy (air} 


Spoctro1110try Lab -
66 4H 45 W108 Clou1 O IOllliotry and Mu. Aotivo Tc-9'J n lofTR.oach CST-7 UMjlo Sw-voy (air) 


Spoct.rornetry Lob 


66 48 45 W108 Cl..n 01omi>try and Mau Active Ba-133 n Miko Murrell CST-7 Uoago Sun-oy (air) 


Spoct.roon•try 4b 


66 48 45 W108 c 1 .... Clwnisuy and Mau J\J:tivo Pa-233 n MikeMuncll CST-7 ~ Sun<oy (air) 


Spoctromotry Lab 


66 48 45 Wl!O Clou1 OIOllliouy and Mu. Ad.ivo Pu-242 n w .. l!furd CST- II u '"IS. Survoy (air) 


Spcctromotry Lab 


66 48 45 WllO Clou1 01...U.try and Mu. Active Pu-242 n w .. Bfurd CST-I I Ulll8• SU1Vcy (air) 


Spectrumotry Lab 


84 50 I Rl.WJ'I' Active HJ n IDB ( wot.or) 


84 50 I RLWl'I' Activo l'u-238 ti IDB(wal.cc) 


84 50 I RLWl'I' Active Pu-239 n IDB(wal.cc·J 
-


84 50 I Rl.WTF Aclivo U-235 n IDB (woLor) 


H4 50 I RLWrF Activo IJ-238 II IDB(Wlt.er) 
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Ath1chment l: Isotopes Generi1ted at LANL 


A eccl 


l'MU TA Bide Roo• l'.clllly o .. crlpdoa Yaclllly St.hu RAM ProdT latenl••M Gro.p Com•••la t.fo 1ource 


84 so 18S WA i...;,;tu.,coui..uir .. tiun Trail« A.otivo Sr-90 n Mymallomcro CST-7 Load bricl< u1J 1hooling docon U"'llo SWvcy (•~ 
g4 so 18S NIA 1.-1 Dcconlamiuation Trailer Active s r: 90 n Mymallanaro CST-7 Load brick and ahcoling docon Uaogo Survoy (air) 


84 so 185 NIA Load Decoot.amiu11tion Trail or Attivo Am-241 D Myrna ll<lenoro CST-7 Uaogo Suney (air) 


84 50 185 NIA Load Dooonlamii..tion Trailor A.otivc Am-241 D Myma R<Mnoro CST-7 Uaogo Survey (air) 


g4 50 IHS NIA Load Dccoruaminalioo Trailor Active Ci-137 D Myma Romaro CST-7 U"'llo Survey (air) 


84 so 18S NIA Load Decontamination Trailor Active Ci-137 n Mymallomc<o CST-7 Uaogo Sunoy (air) 


so 69 Sizo Reduction Pocility Rb-83 D IDB (waler) 


64 54 21 s NIA Mixod W ulAI St.ongo Domo A.otivo Co-60 n S..idr.Gogol BM-SWO WulAI it.or.go. No~ to RLWTP per Utago Survoy (oir) 
s. Gogol 12198 


64 S4 21S NIA MilloJ WulAI Swnp Docno Active 11-3 n Sandro Gogol BM-SWO WulAI 11.onp. No ditclw-go to Rl..WTP per U"'llo Survoy (air) 
S. Gogol 12198 


64 S4 21 S NIA Mixod Wuu. Sl<ng<> Dom. Active 11-3 n Sandn Oogul BM-SWO WulAI 1t.ongo. No~ to RLWTP per Uaogo Survey (air) 
S. Gogol I 219ll 


64 S4 2 15 NIA Mixed Wuu. Stong<> Dome Active S.-90 n Sandro Gogol BM-SWO Wute 1t.ongo. No dit~ to RLWTP per Uaogo Swvoy (• or) 
S. Gogol I 2198 


64 54 2 1S NIA Mixed WulAI 5"'"""' Domo Activo Sr-90 D SandnGoaol BM-SWO WulAI 1tongo. No diachiup to RL WTP per U"'llo Swvoy (air) 
s. Oqpol 12198 


64 S4 21S NIA Mixed WulAI St.ongo Dome Active Sr-90 D Sandra Gogol BM-SWO W ute 11.onge. No ditc:hargo to RL WTP per Uaogo Swvoy (air) 
s. Gogol 12198 


64 54 21S NIA Mixed Wuu. Stonge Domo Active Sr-90 n SandnOogol BM-SWO WulA> 1t.ongo. No ditc:hargo to Rl..Wil' per Utat10 Survoy (air) 
s. Oqpol 121911 


64 S4 21S NIA Mixed WulAI St.ongo Domo Active Sr-90 n Sandro Gogol BM-SWO WulAI stonge. No ditc:hargo to RLWTP per Utat1• Survey (air) 
s. Gogol 12198 


64 H 21S NIA Mixed WulAI St.onp Domo Active Sr-90 D Sandro Gogol BM-SWO Wuto ttango. No dit~ to RL WTP per U'"!l" Swv•y(au) 
S. Gogol I 2198 


64 S4 21S NIA Mixod WulAI St.ongo Dom.o Attivo Sr-90 D SaudnGogol BM-SWO Wuto ston.go. No ditc:hargo to RL WTP per Uaogo Swvey (air) 
S. Goool 12198 


64 S4 21S NIA Mixod WulA> St.ongo Damo A.otivo Tc-99 n SanJnGogol BM-SWO WulAI 1wngo. No ditc:hargo to RL WTP per U'"!IO Survoy (air) 


s. Gogol 12198 


64 S4 21S NIA Mixed Wuu. St.onp Dum<i Active Tc-99 n Sandro Gogol BM-SWO Wuto t l<lnge. No diM:haigo to RL_WrP per Uaogo Survey (air) 


S. Gogol 12/118 


64 S4 2 15 NIA Mixed WulAI Slanlge Dome Active Tc-99 n Sandra Gogol BM-SWO WulAI atongo. No ditc:hargo to RLWTP I'°' Utat10 Survey (air) 
S. Gogol 1 2198 


64 S4 2 1S NIA Mixod Wu1o ~Dome Active Tc-99 D SandnGogul BM-SWO WulAI at.anp. No ditc:hargo to RL WTP por Utago !>'urvoy (air) 
S. Gogol 12198 


64 S4 21S NIA Mixod Wuu. St.ongo Dorn.o A.otivo Tc-99 n Sandra Gogol BM-SWO Wu1e atonF· No ditc:hargo to RL WTP por Uaogo Survoy (air) 


s. Gogol 12198 


64 S4 21 S NIA Mixed Wuu. St.or.go Domo A.otivo Tc-99 n SandnGogol BM-SWO WulAI 1!.onge. No diM:haigo to RL WTP per Utat10 Swvoy (a ir) 
S. Gogol 121911 


64 S4 21S NIA Mixed WulAI Stongo Domo A.otivo Tc-99 D SandnGogol BM-SWO Wulo 1tongo. No ditc:hargo to RL WTP per U..go Swvoy (air) 


S. GogPl 12/118 


64 54 21S NIA MlxoJ Wuu. St.ongo Domo A.otivo Am-241 D Sandro Gogol BM-SWO Wute 1t.ongo. No dit~ to RL WTP por U'"!IO Swvoy (air) 
s. Gogol 121911 


64 S4 21S NIA Mixod Wuu. Stonge Domo A.otivo Ci -137 D SandnGogol BM-SWO Wu1e 1t.ongo. No ditcl~o to Rl..WTP per Utago Survoy (air) 
S. Gogol 12198 


64 S4 215 NIA Mixed Wulo St.ongo Dosoo Active Ci -137 n Sandra Gogol BM-SWO Wuto 1tor1g<i. No ditcl~o to RLWTP por U..go S1orvcy (oir) 
S. Gogol 12198 


64 54 21S NIA Mixo<l WulAI Stanoii• Dumo Active Co-137 n Sandia Gogol BM-SWO Wulo 11<>rago. No ditclwJ!o to RL WTP per U"'llo Swvcy (oir) 
S. O""°ll W H 
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Ath1chme11t 1: lsotopes Generated at LANL 


A eccl. 
l'MU TA Bid& R&>0a l'aclll17 Du<riplloa l'ullllySlahu RAlll ProdT ut.nlew .. Group Com•••b IDf• aouru 1--- - · 


BM-SWO 64 S4 21S NIA M.ix.od Wut.o St.onagc Dome .11.ctivo Ci -137 n Sandro Gogol Wui. •long• . No iliKll&ll!" to RLWll' poc l /aago Swvoy (air) 


S. Gogol 12198 
64 S4 21 5 NIA Mlllod Wul.o Stong• Domo .11.ctivo Ca-137 n Sondra Gogol BM-SWO Wu1.o awngo. No diad'"'Jl'I lo RLWl'F' p« U"'l!o Swvoy (o.ir) 


S. Oogol 12198 
64 54 215 NIA M.ix.od Wul.o SWngo Doma Activo Ca-137 n SandnGogol BM-SWO Wulo 1tongo. Nod~ to RLWTI' p« IJMg• Sucvey (o.ir) 


S. Oogol I 21911 
64 S4 2 1S NIA Mix.od Wul.o Slanjlo Domo Active C•-137 n SuiJni Gogol BM-SWO Wu1.o •tango. No ~ lo RL WJ'I' poc U- Swvey (air) 


- S. Uogol 121911 
64 S4 21 s NIA Mix.ad Wu1.o Swngo Domo A clivo Pu-238 n Sondi, Oogol BM-SWO Wu1.o 1tarogo. No diacharis• lo RL Wll' par U"'l!o Swvoy (air) 


s . Oogol 12198 


64 54 215 NIA M.ix.od Wul.o Swngo Dama .11.A:tivo Pu-238 n SandnOogul BM-SWO Wulo alonj!o. No diaclwgo lo RL WTI' p« u"'I!" Survey (air) 
S. Gogol 121911 


64 54 215 NIA Mix.od Wut.e Slonj!o Dama Activo Pu-238 n Sandro Gogol BM-SWO Wul<I •tong•. No diacl""ll" to RL WJ'I' pa ~ Suivoy (air) 
S. Oogol 12/911 


64 54 21S NIA M.ix.od W ulo SlO<ago Dern. A.clivo Pu -238 n Sandro Oogol BM-SWO Wul.o •lonlgo. No di.cha•~ to RLWTI' poc U"'llo Swvoy (o.ir) 
s. Oogol 12198 


64 S4 21S NIA Mix.od Wut.e Sl<lngo Dau"' Active Pu-238 n SandroOogol BM-SWO Wute 11ong<i. Nod~ lo RLWl'I' per ~Swvoy (o.ir) 
s. 0~112/9H ,_ 


NIA M.ix.od Wulo Starogo Douio Active Pu-238 San~Gogol BM-SWO Wuta atongo. No diaclwp to RL WTP poc U- Swvoy (air) 64 H 215 n 


S. Oogol 12198 


64 54 21S NIA MWd Wul.o Stango Doma A.ctivo Pu-239 D Sandra Oogol BM-SWO Wul.o otongo. No ~ lo RL WJ'I' por Ua.ge Swvoy (o.ir) 
S . Oogol 1 21911 


64 S4 2 1S NIA M.ix.od Wuta Stongo no...., Active Pu-239 n Sandro Gogol BM-SWO Wul.o at.onge. Nod~ to RLWl'I' poc Uaap Survey (air) 
S. Oogol 12198 


64 S4 2 15 NIA M.ix.od Wu1.o St.ongo Dern. Activo Pu-239 n Sandro O"llol BM-SWO Wuta •long•. No~ to RL Wl1' poc IJMgo Survey (air) 
S. Oogol 12198 


64 54 2 15 NIA Mix.ad Wul.o Stungo Doon.o Active Pu-239 n Sondra Oogol BM-SWO Wuta atongo. No diadlalJ!'I to RL WJ1l poc U- Swvoy (air) 
S. Oogol 12198 


64 S4 21S NIA M.ix.od Wul.o Stongo Dom. Active Pu-239 n Sandro Oogol BM-SWO Wul.o ttoroge. Nod~ to RLWTP por u..., Swvoy(o.ir) 
s. Oogol 12198 


64 S4 21S NIA Mix.od Wulo SIDngo Do1110 Activo Pu-239 n s.ndro Oogol BM-SWO Wu1.o atongo. No dioclwgo to RLWTI' p« U""ll" :>'urvoy (air) 
S. Gogol 121911 


64 54 2 1S NIA M.ix.od Wu1.o S tongo Doma Activo Pu-239 n Sandro Oogol BM-SWO Wu1.o •lint!•· Nod~ to RLWTI' por lJNp Swvoy (o.ir) 
s. Oogol 121911 


64 54 21 5 NIA M.ix.od Wu1.o Slonga Donio A.ct.ive Pu-240 n Sondra Oogol BM-SWO Wul<I 1longo. No diadwp to RLWTI' p« ~Suivoy(o.ir) 


s. Oogol 12198 


64 S4 21S NIA M.ix.od Wu1.o S lonjio Doma Active Pu-240 n SandnOogol BM-SWO Wul.o 1tonge. No di.oclwp lo RLWTI' por IJMgo Swvey (air) 


S. 0.-11 2198 


64 S4 21S NIA M.ix.od Wulo Stango Doma Active Pu-240 n Sandn Oogol BM-SWO Wul.o 1tongo. No diaclWJlll lo RL WTI' p« Uaap Survey (air) 
S. Oogol 121911 


64 S4 21S NIA M.ix.od Wu1.o Stonr Doma A.diva Pu-240 n S..idro Oogol BM-SWO Wul.o atongo. No diaclwgo lo RL WJ1l por Uoogo Swvoy (o.ir) 
S. Oogol 12198 


64 S4 21 S NIA M.ix.od Wul.o Stongo Doma A.ctivo Pu-240 n Sandro Oogol BM-SWO Wute 1torago. No diacliargo lo RL WTP par ll'"8" Swvoy (air) 
S. Gogol 12/98 


64 54 21S NIA M.ix.od Wui. Stango Doma Activo Pu-240 n Sandro Oogol BM-SWO Wul.o alonj!o. No diadwgo lo RLW!l' poc U"'l!o Swvoy (air) 


S. Oogol 12198 


64 54 2 15 NIA M.ix.od Wul.o Stonge Don.. Active Pu-240 n Sandro Oogol BM-SWO Wul.o 1tongo. No ~ lo RL WJ1l poc ~· Sutvoy (air) 
S. Gogol 12198 


64 S4 2 1S NIA M.ix.od Wul.o Storogo Dom.o Active l'\1-241 n SanJni 0 0801 BM-SWO Wu1.o •tong•. Nu di.oclwp lo RLWTP per U"'l!o Sucvoy ( o.ir) 
S. O""ol I 2/Y8 
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Athtchment 1: Isotopes Genen1ted at LANL 


Accel. 
YMU TA Bide Roo• l'oclllly D1acriptloa Fadllly Slahu RAM ProdT la.t.en6•WM Gr.,.p Co••••la l•fo I OUf'C'e 


6-4 S4 21S NIA Mil<o<I w ..... ~""&• 0omc /\&tive Sr-89 n Sandra Oogol BM-SWO Wut.. 1longo. No diacliatge tu RLWJ'F p« Ua.ge Swvoy (oir) 


S. Gogol I 2198 


64 S4 2 l S NIA Mii<od Wut.. SLOngo Demo h:t.ivo Sr-89 n Sondra Oogol BM-SWO Wut.. 11ongo. No diacliatge to RL WTP p« Uoago Swvoy (air) 
S. Oogol l 2198 


6-4 S4 2lS NIA Mixod Wut.. SIDnlgo Domo A&tivo Sr-89 n SandraOogol BM-SWO Wuto 1t.ongo. No diocliatge to RL WJ'F por U'Btlo Survey (oir) 


64 S4 2 1 s NIA Mix.od W ut.. St.ongo Doma /\&tivo 


s. Gogol 12191! 
Sr-89 " SandraOogol BM-SWO Wu t.. 1longo. No diaclwgo to RLWl'I' p« Uoag<> Swvoy (air) 


S. Oogol 121911 


6-4 S4 2 1S NIA Mix.od w ..... Slor'OjlO Domo /\&tive Sr-89 n Sandra Oogol BM-SWO Wut.. 11ongo. No .liacliatge to RL Wl'I' p« Uoag<> Sutvoy (air) 
S . Gogol l 2198 


6-4 S4 2 1S NIA Mix.od Wut.. Si.onge Domo A&tivo Sr-89 n SandraOogol BM-SWO Wute 11ongo. No~ to RLWJ'F p« Ua.go Sutvoy (oir) 


S. Oogol 12191! 


64 S4 21 s NIA Mixed w ..... ~Demo /\&tivo Sr-89 n Sandra Gogol BM-SWO Wuta 11ongo. No~ to RLWJ'F per llNgo Swvoy (air) 


64 S4 21S NIA Mix.od Wuta Stonge Dame A.ctivo U-233 n Sandra Oogol BM-SWO 


s. Gogol l 2/98 


Wute 11ongo. No c!iodiatge to RLWl'l' p« lJa.r Survoy (oir) 
S. Ooaol 12/98 


64 S4 21S NIA Mix.od Wuta Stonge Dame /\&tive U-233 n SondnOogol BM-SWO Wute 11ongo. No di1charge to RL Wl'I' per llNgo Swvoy (air) 
S. Gogol 12/98 


64 S4 21S NIA Mix.od Wuta Stonge Doma A.ctivo U-233 n Sandra Gogol BM-SWO Wuta 1longo. No dioclw-go to RL Wl'I' per lJa.r Swvoy (air) 


s. Gogol 12198 


64 S4 21S NIA Mix.od Wuta Stonge Doma /\&tive U-233 n Sondra Oogol BM-SWO Wuta 1torogo. No ~ to RL WTP per Uugo Sunoy (air) 
S. Gogol 12191! 


64 S4 21S NIA Mix.od W uta St.ongo Doma A&tive U-233 n Sondra Oogul BM-SWO Wute ·~· No diacliatge to RL Wl'I' p« Uoago S1Jm>y (air) 
S. Gogol 12/98 


6-4 S4 21S NIA Mix.od W U la Swrllj!O 0ool0 /\&tive U-233 n Sondra Oogul BM-SWO Wu ta 11ongo. No diochargo to RLWl'l' p« u,,. Sutvoy (oir) 


S. Gogol 121911 


6-4 H 21S NIA Mix.od Wuta Stonge Domo /\&tive U-233 n SondnOogol BM-SWO Wuta 1tango. No dilclwi!o to RL WJ'F per lJa.r Swvoy (air) 
S . Gogol 12/98 


64 S4 2lS NIA Mix.od Wuta Storage Dome Adivo U-234 n Sandra Oogul BM-SWO Wuta 1tango. No dioclwpi to RLWJ'F p« Ll'Btl• Swvoy (air) 
s. Oogol llm 


64 S4 21 s NIA Mixed Wuta Swrago Dom.. Adivo U-234 n Sandra Oogol BM-SWO Wuta 1torap. No dilclwi!o to RL WJ'F p« llNgo Swvoy (air) 


s. Gogol 12198 


64 S4 21S NIA Mix.od Wuta Suirago Domo /\&tive U-234 n Sondra Oogol BM-SWO Wuta otongo. No dilclwi!o to RLWJ'F p« u,,. Survey (a ir) 


S. Oogol 12/98 


64 S4 21S NIA Mix.od Wuta St.ongo OoolO Adive U-234 n Sondra Oogol BM-SWO Wuta 1torago. No dioclw-go to RLWJ'F p« Uaogo Sutvoy (air) 
S. Gogol 121911 


64 S4 21S NIA Mixod Wuta Slot.go °"'"" Adivo U-234 n Sandra Oogol BM-SWO Wuta 1tonge. No .liacliatge to RL Wl'I' p« Uaogo Survey (oir) 


S. Oogol 121911 


6-4 S4 21S NIA Mixod Wuta Storage Domo >.dive U-234 n Sondra Oogol BM-SWO Wuta •long•. No diachaige to RLWJ'F per Ul"(lo Swvoy (air) 
S. Oogol I 2198 


64 S4 21S NIA Mixod W uta StoRge Doono >.dive U-234 n Sandra Ooaol BM-SWO Wuta 1tonge. No dioclw-go to RLWTP par u,,. Swvey (air) 
S. Gogol 12198 


6-4 S4 21S NIA Mixod W uta Stonge Dom" A.olive IJ-2JS n Sandra Oogol BM-SWO Wuta • tango. No diaclwgo to RLWJ'F pee Uoogc Swvey {air) 
S. Gogol 12198 


64 S4 2 1S NIA Mixed Wuu. StoRge 0oma >.dive U-23S n Sandra Oogol BM-SWO Wuto 1t.ango. No dioclwJ!O to RLWJ'F p« IJNgo Survey (•ir) 
S. Gogol 12/W 


64 S4 2lS NIA Mix.od Wu u. StDntgo Dou"' >.dive U-23S n Sandra Gogol BM-SWO Wuu. 1t.ango. No diacliatge to RLWJ'F p« IJNgo Swvoy (air) 
S. Oogol 12198 


64 S4 21S NIA Mixod Wuu. Stonigo °"'"" >.dive U-2JS n Sandra Oogol BM-SWO Wuta 1tongo. No diaclwgo to RLWJ'F pa- u,,. Survey (a ir) 
S. Gogol l 2/911 
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Att11cl11nent l: Isotopes Gener11ted 111 LANL 


Ace el. 
YMU TA lllds R- l'aclllly o .. crlpli<•• l'aclllty Stahaa RAM Prod? laa..rvl"'" Graap Com•••ta lofo ao•rc:e 


64 S4 21S NIA Mix.od W ul.o St<ngo Domo A.ctivo ll-23S II Sendra Oogul BM-SWO Wut<i •lo<lgo. No discha&ip ID RL WTP per lhago SUrvoy (air) 
s. Gogol 12/9!1 


6-4 S4 21S NIA Mix.od Wut<i Stango Donui A.ctivo U-23S n Sendra Oogol HM-SWO Wut.o at<ngo. No discha&ip ID RL WTP por u""I!. Survoy (air) 
S. Oogol 12198 


64 S4 215 NIA Mix.od Wut.o Slang<> Donui A.ctivo U-23S n Sandr-.Oogol BM-SWO Wut<i 11ang<>. No diacl""'l!" ID RL WTP per lhago Survoy (air) 
S. Gogol 121911 


64 S4 215 NIA Mix.od W ulll Slang<> Dolllo Adive U-238 JI Sendra Oogol BM-SWO Wut.o •lanjie. No dischargo ID RL WTP pcr U""I!" Survoy (air) 
s. Gogol 12198 


64 54 21 s NIA Mix.od Wut.o S1ang<> Dolllo A.ctivo IJ-238 n Sendra Oogol BM-SWO Wut<i alonge. No diaclw-go ID RL WTP por Uoago Survoy (air) 
S. Claott>I 12198 


64 S4 215 NIA Mix.od W ulll Stange ()OQIA A.ctivo ll-238 n Sendra Oogol BM-SWO W..u at<ngo. No diacl""l!" lo RL WTP por lhago Survoy (air) 
S. Gogol 12198 


64 S4 215 NIA Mix.od W ut.o Sc.or-.so l>OUIA Activo U-238 n Sendra Oogol BM-SWO Wut.o at.ontgo. No~ ID RLWTP por Uaago Survoy (air) 
S. Gogol I 2198 


64 S4 215 NIA Mix.od Wuu. Su.np Dama Active U-238 n Sendra Oogol BM-SWO Wulll at.ontgo. No discha&ip ID RLWTP pcr U..go Survoy (air) 
s. Gogol 12198 


64 S4 2 15 NIA Mix.od Wut.o SIDngG l>OUIA Activo IJ-238 n Sandra Oogol BM-SWO Wul.o atang.o. No diaclwcgo ID RL WTP per Uaego Survoy (air) 
s. Gogol 12198 


64 S4 21S NIA Mix.od W ul.o St.ongo Doo111 Adivo V-238 n Sendra Oogol BM-SWO Wuto au.np. No diaclWJI" ID RLWTP pcr !}Ngo Survoy (air) 
s. Oogol 12198 


64 54 21S NIA Mix.od Wut.o St.:ngo Dome Aaivo Y-90 n Sendra Oogol BM-SWO Wu11i •long•. No diaclw-go lo RLWTP par lhago Sorvoy (air) 
S. Oogol 12198 


64 54 215 NIA Mix.od Wuu. SU>nj!o Dano A.ctivo Y-90 n Sondra Oogol BM-SWO Wulll •Longo. No diaclw-go ID RL WTP par Uaago !>'urvoy (air) 
S. Gogol 12198 


64 S4 215 NIA Mix.od Wut.o Stang.. Dano Activo Y-90 n S11ndra Oogol BM-SWO Wu11i •l<Jnt!o. No diaclwgo lo RL WTP por lhago Survoy (air) 
S. Oogol 12198 


64 54 215 NIA Mix.od Wut.o SIDngG Don... Adivo Y-90 n Sendra Oogol llM-SWO Wut<i tlORj!o. No discha&ip lo RLWTP per lla11go Survoy (air) 
S. Oogol 12198 


64 54 2 15 NIA Miud Wulll St.ongo Doo111 Activo Y-90 n Sandra Oogol BM-SWO Wuu. 1t.onge. No disd""ll"' ID RLWTP por lJugo Sorvoy (air) 
S . Gogol 12198 


64 S4 21 S NIA Mixod Wulll Stongo Domo Adivo Y-90 n Sendra Oogol BM-SWO W ut<i 1tango. No discha&ip ID RL WTP por Uaego Survoy (air) 
S. Oogol 12198 


64 S4 2 15 NIA Mix.od Wut<i Stonge D<.crlO Act.ivo Y-90 n s..nJnOogol BM-SWO Wulll 1tango. No diaclwr ID RL WTP por lhago Survoy (air) 
S. Gogol 12/98 


64 S4 226 NIA R.otriova1 Domo Activo Am-240 n S1111dra Oogol BM-SWO Wu11i at.ontgo. No discha&ip ID RL WTP por ll""I!• Survey (air) 
S. Gogol l V'n 


64 S4 226 NIA Rotrio...t °"""' Adivo Am-241 n Sondra Gogol BM-SWO Wuu. atongo. No discha&ip ID RLWTP por IJNj!o Survoy (air) 
s. 0~1 1219s 


64 54 226 NIA Rotrionl °''""' N.'tivo Cm-243 n Sendra Oogol eM-SWO Wuu. 1tango. No disdw-go ID RLWTP per Uaego Survoy (air) 
S. Oogol 12198 


64 54 226 NIA Rotrio...t Damo Adivo Cm-244 n Sandra Oogol BM-SWO Wut.o 1tango. No discluargo ID RL WTP por u'"'ll. Survoy (air) 
S. Oogol 12198 


64 S4 226 NIA RotrioYll! Domo Activo Pu-238 n s.....Jni Oogol BM-SWO Wuto awngo. No disdl&lllC lo RL WTP par Uaego Survoy (air) 
S. Oogol 12198 


64 54 226 NIA RotrioYll! Doino Adivo Pu-239 n Sandn Oogol BM-SWO Wut<i at.onge. No discluargo ID RL WTP por Uaogo Swvoy (air) 
S. Oogol 12198 


64 54 226 NIA Rotrionl Domo Activo Pu-240 n Sendra Oogol BM-SWO Wuto •Longo. No diaclwgo ID RLWTP por lhago Survoy (air) 


64 54 226 NIA Rctri.Yll! Doino Ac:t.ivo 
S. Oogol 12198 


Pu-241 II SanJn 0<>11ul BM-SWO Wut<i atonr No di.tcl1111110 lo RL WTP por ll""I!• Suivoy (aU-) 
s. Ootcol 12198 
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Attachment I: Isotopes Generated at LANL 


Aced. 
l'MU TA llldc ltoo• l'odllty Ducrlpllo• l'odlllyStot111 RAM ProdT J.terYl•WH Gro•p Co••••t. laro 1ource 


64 S4 ii6-WA.- Rolrioval Dom.. A.ct.ivo Pu-242 n S..idnt Oogol BM-SWO Wut.o twngo. No diocl'"'!I" ID RLWTP par Ullj!o Swvoy (air) 
S. Gogol 12198 


64 S4 226 NIA Rolrioval Dumo Aciive Pu-244 n SandniOogul BM-SWO Wut.o 11Dr11go. No dioclwp ID RLWTP par UMll" Survoy (1ir) 
S. Goaol 12198 


64 S4 226 NIA. Rolrioval Doino Active Tit-232 n s.ndn Gogol BM-SWO Wut.o 1tango. No dioclwgo ID RLWTP par llaogo Suooy (air) 
S. Gogol I 2198 


64 S4 226 NIA Retrioval Domo Activo ll-233 n Sandi.Gogol BM-SWO Wut.o 1tango. No dioc:hui!<> ID RL WTP par UMgo Survoy (air) 
S. Gogol I 2198 


64 S4 226 WA Rolrioval Domo Activo U-234 II S..MlnGogol BM-SWO Wut.o •tango. No diocliargo lo RL Wfl' poa· Uugo Survoy (o.ir) 
S. Gogol 12198 


6-1 S4 226 NIA Rolrioval Dumo A.ctivo \J-23S n S..W.Gogul BM-SWO Wuta •l<nr· No dioclwgo lo RL Wfl' par Uugo Survoy (1ir) 
S. Gogol 12198 


64 S4 226 NIA Rotri.oval Dano Active U-238 n s.ndnGogol BM-SWO Wut.o 1tango. No dioc:hui!<> ID RL WTP par UNgO Survoy (air) 
S. Gogol 12198 


64 S4 281 WA Low !Avel Wut.o Compactor Active Bo-7 n s..idni Gogol BM-SWO Wut.o 1t.ongo. No dioclwge ID RLWTP par UMgo Survey (oir) 
s Gogol 1 2198 


64 S4 28 1 WA Low U.vcl Wut.o Coo.-u>r Active Co-S6 n SandniGogol BM-SWO Wut.o 11.onge. No dioclwgo ID RLWI1' par UNgO SU.Vey (oir) 
s. Gogol 12198 


64 S4 281 NIA Low !Avol Wut.o Compocta Active Co-S7 n SandniOogol BM-SWO Wut.o 11.onge. No dioclwgo ID RLWTP par UNg11 Survoy (oir) 
S. Oogol 12M 


64 S4 281 NIA Low lAvol Wut.o Compecta Aciive Co-60 n S..tdRGogol BM-SWO Wuto 1t.ongo. Nu dioclwgo ID RL WTP per UMgo Survoy (air) 
S. Gogol 12198 


64 S4 281 NIA. Low !Avol Wut.o U..npot;tur Adivo H-3 n SandniGogol BM-SWO Wut.o 1tango. No dioclwgo ID RLWTP per UNg11 Survoy (air) 
s. Gogol 12198 


64 S4 28 1 NIA Low lAvol Wut.o Compecta Aciive Mn-S4 n s.ndnOogol BM-SWO w ..... 1ong • . No dioclwgo ID RLWTP por VMge Survoy (air) 
s. Ootiol 121911 


64 S4 281 NIA Low !Avol Wut.o eunp.cior Aciivo Ni-22 n s.ndnOogol BM-SWO Wu .. 11.ongo. No dioclwgo ID RL WTP per UNgO Survey (oir) 
S. Gogol 12198 


64 S4 281 NIA Low !Avol Wut.o C<>mpllCIO< Active Sr-90 n s....ir.Gogol BM-SWO Wut.o 1tango. No dioclwp ID RLWTP par lJMgo :.'urvoy (oir) 
S. Gogol 12198 


64 S4 28 1 NIA. Low !Avol Wut.o Comi-;tar Act.ivo A.m-241 n s.ndnOogol BM-SWO Wu .. 11.onge. No dio~ ID RLWTP por UNgO Survey (oir) 
s. Gogol 12198 


64 S4 281 WA Low !Avol Wut.o Co111pecta Active Ci -137 n s.ndnGogol BM-SWO Wuta 11.ongo. No dioc:hui!<> ID RL WTP par Ullj!o Survey ( 1ir) 
S. Gogol 12198 


64 S4 281 NIA Low !Avol Wut.o CompeclDr Active Pu-238 n SarM.lnGogol BM-SWO Wula 1tango. No dioclwgo ID RL WTP per UNg11 Survey (oir) 
S. Gogol 12198 


64 54 2111 NIA Low Lovol Wut.o Compector Active Pu-239 n s.ndnGogol BM-SWO Wuta 1tango. No dioclwp ID RLWTP per Ullj!o Survey (•ir) 
S. Gogol 12198 


64 S4 28 1 NIA. Low Level Wut.o Compecta Activo Pu-240 n s....ir.Goaol BM-SWO Wut.o 1tango. No diaclwi!• ID RL WTP per UMgo Survoy (oir) 
s. Gogol 12198 


64 S4 281 NIA Low !Avol Wut.o Coinpecta Activo Pu-241 n s.ndnOogol BM-SWO Wu .. 1tongo. No dioclWJ!e ID RL WTP per Uaogo Survey (oir) 


S . Gogol 12198 


64 S4 281 WA Low Lovel Wut.o Conopect.or Aciive Pu-242 n s.ndnGogol BM-SWO Wut.o 1t<.ngo. No dio~ ID RL WTP par Vllj!o Survey ( oir) 
S. Gogol 12198 


64 54 281 NIA Low !Avol Wut.o Cornpecta Active Th-232 " Sandni Gugol HM-SWO Wut.o 1tongo. No dioclWJle lo RL WTP por ll"!!• Survoy (air) 
S Gogol 12198 


64 S4 281 NIA Low Levol Wut.o Coutpeclo< Act.iYG U-234 n Sondr. Gogol HM-SWO Wut.o 1tango. No diJcharge ID RL WTP par lhatl• Survey (oir) 


·w;:--
s. Gogol 12198 


64 S4 281 Low Level Wut.o Conipect.or A.dive ll-23S n S..tdro Gogol HM-SWO Wut.o 11.onoge. No ifucl""l!O ID RL WTP per u"'ll. l>'wvcy ( .... ) 
S. Gogol 12198 
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Ath1chment l: Lsotopes Genented 11t LANL 


Accel. 
l'MU TA B~ Roo• l'oclllty Ducrtptlum l'oclllly Statu1 RAM ProclT lat.erviHf'H Group Com•••b lDfo 1ourn - - ----
64 H 281 NIA L<iw Le vol w ulo c .. npo<:Wr Act.ivo ll-238 n Sondn Gogol l!M-SWG Wulo •l<lnl!• No diochari!o lo RL WTP par UHgo Swvoy (air) 


S. Gogol 12198 


64 S4 281 NIA Low Levol Wulo C<>mpactor Ad.ivo y.gs n Sandro Gogul BM-SWG Wulo 111Jngo. No cfuchargo lo RL Wll' par U11111" Swvoy (air) 
S. Gogol 12198 


64 S4 33 NIA Drum Vonl. S)'lt.•m Ad.ivo Am-240 n SondnGugol l!M-SWO Wute 1tongo. No diM:IW"go lo Rl.Wll' por Unga Swvoy (air) 
s. Gogol 12198 


64 S4 33 NIA Drum V On1 S)'ltam Adivo Am-241 n Sandro Gogol I!M-SWO W uta 1t.cngo. No diodWJlll lo RL WTP par Uo.ogc Survoy (air) 
S. OUJ10112/98 


64 S4 33 NIA Drum Vcnl S)'lloln Ad.iv. Am-44 n SondnGogul BM-SWO Probably Arn-244. Wulo 1t.cngo. No 
diachorgo lo RL WTP par S. Gogol 12198 


64 S4 33 NIA Drum Vom S)'ILan Adivo Cm-243 n Sandro Gogol HM-SWO Wu1o otorogo. No diodWJlll 1o RL WTP par llo.ogc Survoy (air) 
S. Ooool 12198 


64 S4 33 NIA Drum Vo111 S)'lt.an Active Cm-243 n Sondn Gogol I!M-SWO Wu1o 1\IJngO. No diodWJll' lo RL WTP pa· Uaogo Swvoy (air) 
S. Gogol 12198 


64 S4 33 NIA Onllll V onJ. S)'lloln Active Cm-244 n SondnOogol I!M-SWO Wuta lllonge. No diodWJlll lo RL WTP par u'"ll" Swv.y (air) 
S. Gogol 121911 


64 S4 33 NIA Drum Vant S)'lloln Activo Ci -137 n Sandra Gogol BM-SWO Wulo Wlr11ge. No diodWJlll to RL WTP par U""llo Swvcy (air) 
S. Gogol 12198 


64 S4 33 NIA Orum Vall S)'ILan Adivo 0-38 n SondroOogol BM-SWO Wulo 1t.ng•. No~ lo RLWTP par U- Sunoy (air) 
S. Gogol 12198 


64 S4 33 NIA Drum Vmll S)'llal• Adivo Pu-238 n Sandra Gogol I!M-SWO Wulo 11Dngo. No diodwp lo RLWTP par U- Swvcy (air) 
s. QoQol 12198 


64 S4 33 NIA Orum Vcnl S)'ltan Ad.iv. Pu-238 n SondnOogol BM-SWO WOiie otongo. No ~ 1o RL WTP par l.lNgo Swvoy (air) 
S. Gogol 12/98 


64 S4 33 NIA Orum V c:nl S)'llcnt Ad.iv· Pu-238 n SandnOogol HM-SWO Wuto llongo. No diodWJlll lo RLWTP par U- Swvoy (air) 
S. Gogol 121911 


64 S4 33 NIA Drum V cnl S)'lloln Active l'u-239 n Sandro Gogol HM-SWO Wulo •l<lnll•· No diod""ll" lo RL WTP par U"'I!" Swvoy (air) 
S. Gogol 12198 


64 S4 H NIA Orum Vant S)'llcnt Adivo Pu-239 n Sandro Gogol I!M-SWO Wulo otorogo. No diodWJlll lo RL WTP par U"'ll" S\A'Yoy (oir) 
S. Gogol 12/98 


64 S4 33 NIA Orum Vant S)'lt.an Adivo Pu-239 n Sandro Gogol HM-SWO Wulo 11Dngo. No diodWJll' lo RLWTP par U""llo SUl"loy (air) 
s. Gogol 12/911 


64 S4 33 NIA Drum V cnt S)'llom Ad.iv• Pu-239 n SondnOogol HM-SWO Wute 1tonge. No~ 1o RLWTP par llo.ogc Swvoy (air) 
S. Gogol 121911 


64 S4 33 NIA Drum Vmll S)'llom Adivo Pu-239 n Sandro Gogol BM-SWO Wu1o 1tang11. No diodWJlll lo RLWTP par U"'ll" Survey (•ir) 
S. Gogol 12198 


64 S4 33 NIA Druin Vant S)'llom Ad.ivo Pu-239 n Sondn Gogol I!M-SWO Wulo llongo. No diodWJlll lo RL WTP par li'"8" Survoy (oir) 
s. Gogol 12198 


64 54 33 NIA Drum V cnl S)'lloln Ad.ivo Pu-239 n Sandro Gogol BM-SWO Wulo 1tonge. No diodWJ!O lo RLWll' par l.lNgo Survey (air) 
S. 0.-112198 


64 S4 33 NIA Druin V mil S)'llom Ad.ivo Pu-240 n Sandro Gogol BM-SWG Wulo 1tongo. No diM:IWJ!O 1o RL WTP par U- Survoy (oir) 
S. Gogol 12198 


64 54 33 NIA Druin Vant S)'lt.an .Activo Pu-241 n Sandro Gogol BM-SWO Wuto ot«ogo. No diodiargo lo RLWTP par Unga Sllrloy (air) 
S. Gogol 12198 


64 S4 33 NIA Druin Vall S)'llolll Ad.ivo Pu-242 n Sandro Gogol BM-SWO Wuto 1tongo. No diochargo 1o RLWTP pot U..go Survoy (air) 
S. Gogol I 2198 


64 54 33 NIA Drum V cill S)'ltmn Act.ivo Th-232 n Sandro Gogol I!M-SWO W uto •t.cng•. No diochargo 1o RL WTP par Usago Survey (air) 
S. Gogul 12198 


64 S4 33 NIA Drum Vent Syttan Active U-233 II S1111dn Gogol BM-SWO Wuto •tJ.Jnr. Nu diiochari!o lo RL WTP pot U"'I!" Survey (oir) 
S. Uwol 12198 
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Alhu:hment I: Isotopes Generated 11t LANL 


Acccl. 
l'MU TA Bide RM• l'adllly LlucrlpUum l'adllly Slahu RAM Prod? Utenl••H Grv.p Comm••'- halo IOUtt• 


6-4 S4 33 NJ/\ Cku.n v.,;i -sy;~--;. Active U-238 n Sandni 0"1501 BM-SWO Wui. alo~. No diadwgo lo RLWTP i- UtagoSur;ey ( a .. ) 
S. Gogol I 2198 


6-4 S4 33 NIA Drum Vant S)"'lam Ac.1.i.vo U·cat n Sondn Gogol BM-SWO Wui. alinga. No discliarga lo RLWTP I'"' Uaago Suney (air) 
S. Gogol 12198 


64 S4 33 NJ/\ Drum V anl Syal.Oln Active ll-<:n n Sandni Oogol BM-SWO Wule at.ongo. No~ lo RLWTP i- Uaago Sunoy (u ) 
S. Oogol 12198 


6-4 S4 33 NIA Drum Vanl S)"'t.em A.ct.ivo u .... n Sandro Gogol BM-SWO Wulo atango. No diadtatK• lo RL WTP per Uaago Sunoy (u ) 
S. Oogol 12198 


6-4 S4 33 NJ/\ Drum Ven! S)"'lem A.ct.ivo U-nol II S.Uidro Oogol BM-SWO Wule 11.<lngo. No diacl""l!o lo RLWTP per Uaago Survey (llir) 
S. Oogol 121911 


6-4 S4 33 NJ/\ Drum V on1 S)"'t.om Activo U-n•t II S..idro Oogol BM-SWO Wui. 11.ongo. No diacliarga ID RLWTP per Uaago Survoy (air) 
S. Oogol 12198 


6-4 S4 33 NIA Drum Vanl S)"'t.em A&tivo U·nal n Sandro Gogol BM·SWO Wulo 11.ongo. No diadiarga ID RL WTF pa- Uaago Sunoy (air) 
S. Oogol 12198 


64 S4 33 NIA Drum Van! S)"'t.om Active U-nat n Sandnr. Oogol BM-SWO Wut. 11ong<>. No diocliarga ID RL WTP per Uaago Survoy (u ) 
S. Oogol 12198 


6-4 S4 36 NIA Drum~tion Active H-3 n Sandnr. O"l!OI BM-SWO Wule •tango. No dioc:haip ID RL WTF per Uaago Survey < .uri 
S. Oogol 12198 


6-4 S4 36 NIA Drum CbaraclorU:atio Active Sr-90 n Sandnr. Oogul BM-SWO Wut. 1tongo. No diacliarga ID RLWTF per Uoego Survey (air) 
s. Oogol 12198 


64 S4 36 NIA Drum~tion Active Tc-99 n Sondra Oogol BM-SWO w .. 11.ongo. No diacliarga ID RL Wil' per Uaago Suney c.ur> 
S. Oogol 12/98 


64 H 36 NIA Drwn Clw.ctaoU:ation AA:tive Am-241 n Sandni Oogol BM-SWO Wut. 11Do1ge. No diacliarga ID RLWil' per Utage Sl.A"/oy (u) 
s. Oogol 12/98 


6-4 S4 36 NIA Drum aw.cwization Active Ci-131 fl Sctdra Gogol BM-SWO Wu le at.onge. No diacliarga lo RL Wil' per Uaago Sunoy (,U,) 


S. Oogol 121911 


6-4 S4 36 NIA 0nwi a...-...u.t;.,,., N:tive Np-231 n Sondra Oogol BM-SWO Wu le llongo. No dioc:haip ID RL WTP per Uaago Survey (u ) 
s. Oogol 12198 


6-4 S4 36 NIA Drum a..-...ization Activo Pa-233 n s.n.hOogol RM-SWO Wule 11<nge. No discliarga ID RL WTF pa- Uaago Si.ney (air) 
s. Oogol 12198 


64 S4 36 NIA Drum 0..-...U:atioo Active Pu-238 n Sandni Oogol BM-SWO Wui. 1t.ongo. No diacliarga ID RL Wil' per Uaago Survoy (air) 
S. °'-'l 12/98 


64 54 36 NIA DrumCl~ Active Pu-239 n Sandni Oogol BM-SWO Wui. 1t.ongo. No diacltall!" ID RL WTP per Us.go Survey (air) 
S. 0.-112198 


64 54 36 NIA Drum CllORCl«ization Active Th-232 n SuidraOogol BM-SWO Wuta llongo. No~ ID Rl..Wll' per Uoego Survoy (au) 
S. Oo.ol 12198 


64 54 36 NIA Drum Cluonct.eri.uition Active Th-234 n SondnOogol BM-SWO Wui. •long•. No diaclo.asg-o lo RL Wil' par Uugo Survey (u ) 
S. °'-'I 12198 


64 S4 36 NIA Drum CllORCl«ization Active U-234 n Sandni Oogol BM-SWO Wulo 1tongo. No~ ID RLWTP per Utago S""'oy (u) 
S. Oogol 12198 


6-4 S4 36 NIA Drum~tian AA:tiva U-23S n Sand.-. Oogol BM-SWO Wulo atongo. No diaci""l9' to RLWTF per Uaago Sunoy <u > 
S. Oogol 121911 


64 S4 36 NJ/\ Drum Cl ...-.clerization Act.ivo U-238 n Sandni Oogol BM-SWO Wulo 1tango. No diachatgo ID RL WTP par Uaago Survey (air) 
S. Oogol 12198 


11 59 I 102 Occupetional H..Jlh Labonat.ory Active Pu-242 n Claudina AnnAnla CST-9 Samplo 1pih 


71 59 I 102 O=ipetio11al H..Jl11 L.abo..t.ory AA:tive U-nal II Bdwvd Oocizalez CST-9 S..nplo proparation 


71 S9 I 102 Occ:upalional H..Jlh L.abo..t.ory AA:tivo U-nal n B<lward Oonz:aloz CST-9 Samplo proparaLion 


71 59 I J03 D<x:upotional lloalll1 Labont.ory Active Am-241 II Claudina Armenia C!>l-9 


71 Sii I 103 Occ:upali"nal 11..Jlh 1.ab<.u.t.ory Active Am-241 II Claudina Annanl.a CST-9 
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Ath1chme11t 1: Isotopes Genenited 11t LANL 


Ac eel. 
l'MU TA Bide Roo• l'adllty Dncripllom l'a<lllly s ... 1 ... RAM ProclT lat.enlHfM Group Co••••tl laro aowne ·- 59 103·- Occupation.;fif.;J~, t..bo .. lory Act.in Am-241 C1audino AmWl!a Spiloo in roogorll oolutiona 71 I n CST-9 


71 59 I 103 o;_,-upolional 11 .. Jth Labonolory Active Am-243 n Claudine AmWlla C!>'T-9 l.wtopo 1pikea 


71 S9 I 103 ~lllional H...Jth Lal>ontory Active Am-243 II ClaudinoAm""11a CST-9 bolopo 1pikoa 


71 I~ ·i--- 103 Occ:upo!Uw Hoaltl1 Labontooy AA.:livo Am-243 n Claudine Am-ua CST-9 


71 S9 1 lo3 Oc..-upatianal H...Jth IAbonLary Activo Pu-238 n Cloudino Annanl.a CST-9 Spikoa in roagcnl ooluliaou 


71 S9 I ·103 Occupolional Hoaltl1 Labonolary Activo Pu-242 n CloudiiLO Armenia CST-9 laotopo •pile .. 


71 Sii I 103 Occupati<lCIOI Hoollh Laboralary A.ctiro Pu-242 n Claudina Annonia CST-9 l.wtopo 1ph 


71 S9 I 103 Occupational H..dth LaboraW<y Activo Th-229 n Cloudin• Armenia CST-9 


71 S9 I 103 Occ:upotio11ol Hoahh Labonlary A.ctive Tii-229 n C11udi11e Anncnlo CST-9 


71 S9 I 103 Occupationol Hoaltl1 Laborat.ory Active n.:210 " Cloudino Anuenlo CST-9 


7 1 S9 I 103 Occupotional Hcolth LobonWry Active U-232 II Claudino Armonla CST-9 loolopo 1pikoa 


71 Sii I 103 Occupotional Hoo.Ith LobonWry Active U-236 n CJ.uJU .. AmlOlll& CST-9 
·-71 59 I 103 Occupotianal Hooltl1 LobonWry Active U-236 n Claudine Anncrllo CST-9 


71 S9 I 103 Oocup.tional Hoaltl1 Labor.wry Active lJ-236 n Claudino Annenl.I CST-9 


71 S9 I 103 OccupotimllJ Hooltl1 LobonWry Active u .... 1 D Claudina Annonl.I CST-9 lootopo 1pikca 


71 S9 I I 04 Occupotional Hoo.Ith LobonWry Active Am-20 n Noriqr Lujan CST-9 


1i-- S9 I 104 Occupotionel Hool~, LobonWry Active Am-243 n Noriqr Lujan C:rf-9 r....,.. 
71 59 I I 04 Occupotional Hoo.Ith LobonWry A.ctivo U-232 n Noriqr Lujan CST-9 T.-
71 S9 I )()4 ~ H .. lth l...aboR1ory Activo U-236 n Noriqr Lujan CST-9 


71 S9 I I 04 Occ:upotionel H .. lth Labora1ory A.L.1.ivo UnuUwn II 
f--
Noriqr Lujw1 CST-9 


71 S9 I 106 Occ:upolional Hoo.Ith l..abont.ory Active Sr41S n Bdward Gonzaloo CST-9 Addod to ..,viroruncnt.al ..mploa ~ Survey (oir) 


71 59 I 106 Oc:cupttio.nal Hoo.Ith Laboralory Active Sr-90 n l!dwvd Ounzaloe CST·9 AdJod to onvironmcnial aon1ploo Uoago Survoy (oir) 


71 59 I 106 Occupotional Health LobonWry Active Am-241 n Bdw.. d Gonzalea CST-9 


71 S9 I 106 Occ:upoti<l<W Hoo.Ith LobonWry Active Am-243 n Bdwvd Oonzoloa CST-9 


71 S9 I 106 Occupoti<l<W Hoolth Labonlory Active Pu-238 n l!dward Gonzaloe CST-9 


71 S9 I 106 Occupoti<l<ial Hoollh Laboratooy Active Pu-239 n l!dwvd Oonzaloa CST-9 


71 S9 I 106 Occupotiunal Hoo.Ith LobonWry A..-tive R.a-228 n B<Jword oonza1 .. CST-9 


71 59 1 106 Occ:upotioiial Hoo.Ith Lalx>Rt.ory Active n •• 210 n E!dwwdGonml .. CST-9 


71 59 I 106 Occ:upotioool Hoo.Ith LobonWry Active Tii-232 n l!dwmd Oonzaloa CST-9 


7 1 59 I 106 Occupotiooal Hoolth Labonotooy Activo lJ-232 n l!dword Gonzalea CST-9 


71 S9 I 106 Occupotiooal Hcolth Labor-.1ory Active lJ-233 n E!dward Oonmloa CST-9 


~ 59 I 106 Occupati.ona1 Hoolth l..abanuiry Activo IJ-236 n l!.lwwd Oonz.aloe CST-9 
·~ 59 1 106 OcC\Jf"lliorw Hoalth l...oborotory Active U-238 n BdWord Go11.ZJ1I01 CST-9 


71 S9 1 107 Occupational Hoo.ltl1 Lobo .. w.y Act.iv a As- 11 0 n Goocgo Broob CST-9 Usago Survey (oir) 


71 S9 1 107 Occupational Hoo.Ith l..abonLory Activo Co-60 n Goorgc S.oob CST-9 U"'l!e Swvoy (a.ir) 


71 59 I 107 Occupetional Hoaltl1 l..abonolOIJ A--tivo Bu-I S2 n Goorgo Brook. CST-9 Uoago Survey (all") 


71 59 I 107 Occupatiorial lloo.ltl1 Labonlory Active 11-3 n Ooorgo Broob CST-9 !Jotopo 1pil<.o U"'l!o Survoy (oir) 


71 59 I 107 Occul"'lional ll...Jtl1 Labor.tory Activo 11-3 n G00111• Broob CST-9 U"'l!o Survey (a.ir) 
· - ------71 59 I 107 Occup•Liw..J llcoltl1 l..abunoluly Activo 11-3 n Goo1110 Broob CST-9 laotopc spilco l11oge Swvey (•If) 
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Ath1clunent I: Isotopes Gener11ted 111 LANL 


Accel. 
YMU TA Bide Roo• l'oclllty Deacr1pllo• l'•clllty Slahu RAM ProdT 1-tenlew" Gro•p Com•eata '•'O•O•rn 
71 59 I 101 Occupational Hoalth Labont.o<y Act.in Sr-90 n Ooorgo Broob CST-9 Uolopoapilr.o U..go Swv~y (air) 


71 59 I 107 Occupation&! Health Labont.o<y A&tivo Sr-90 n OoorpBroob CST-9 Usage Surley (oir) 


71 59 I 107 °""Poliooal Heallh Labontay A.cl.ivo Sr-90 n Georg<> Brookl CST-9 UMgO Survey (air) 


71 59 I 107 Occupolio11al Hoalth Labont.o<y Activo Sr-90 n Ooorgo Broob CST-9 Uolopo apih Uaoge Survey (air) 


71 59 I 101 Occupation&! Heallh Lab<ntory A.dive Sr-90 n Ooocgo Broob CST-9 U""f!'O Swvoy (oir) 


71 59 I 107 Oocupotiocw Hoalth Lab<ntory Active Am-241 n Ooocgo Broob CST-9 


71 59 I 107 Occupetiocw Hoalth Labont.o<y Aa.ivt Am-241 II Ooorgo Broob CST-9 Lsot.opo apilr.oa 


71 59 I 107 °""l>otiocial Health Labont.o<y Ac:t.ivo Am-241 n Ooorgo Broob CST-9 


71 59 I 101 Occ;up.tiaW Health Labantory Aciive Am-241 n OoorgoBrookl CST-9 


71 59 I 107 Occupatiooial Hoalth Lalxint.o<y Aciivo Arn-241 n Ooorgo llroob CST-9 


71 59 I 107 Occupotion&I Heallh Labantory A.ctivo C-14 n Ooorgo Broob CST-9 


71 59 I 107 °""Potion&! Heallh Labontay Aciivo C-14 n Ooorgo Broob CST-9 


71 59 I 101 Occupetion&I Hoalth Labontuy Active C-14 II Ooocgo Bcoob CST-9 


71 59 I 101 Occupational Hoalth Laboni...y Aci.ivo Cl-56 n 0""!" Broob CST-9 


71 59 I 107 Oocupetiocw Hoalth Labontay Active Ca-134 n Ooorgo Broob CST-9 


71 . 59 I 101 Occupotion&I Hoalth Labontay A&tivo Ca-137 n Ooorgo Broob CST-9 


71 59 I 107 Occupotiocial Health Lab<ntory Activo Ca-137 n 0001g0Broob CST-9 


71 59 I 107 Occupational lloalth Lab<ntory A&tivo Ca-137 n 000<ge Broob CST-9 ---
71 59 I 107 Occupotiooal H .. lth Labont.o<y Al;tive Ca-137 n Ooorgo Broub CST-9 


71 59 I 107 Occupotiocial tt ... lth Labont.o<y A!.-"livo Ca-137 n Ooocgo Broob CST-9 


71 59 I 107 OocuJ-tional Health Laboe.lay Active Ca-IJ7 n Ooorgo Bcoob CST-9 


71 59 I 101 Occupetional Hoallh Labontay Activo Ca-137 n O....goBcoob CST-9 


59 Occupatiooial Hoahl1 Labantory Aotivo Ca-137 
-


71 I 107 n Ooorg<> Brooka CST-9 


71 59 I 107 Oecupeticvial Hoalth Labontay Active Ca-137 n 0-go Broob CST-9 


71 59 I 107 Occupational Hoalth Labont.o<y Ac:t.ivo Ca-137 n OOO<J!O liroob CST-9 l.totDpo apilr.oa 


71 59 I 101 Occupetiocial Hoalth Lab<ntory Active 0 -38 n Ooorgo Broob CST-9 


71 59 I 107 Occupotiotial Hoalth Labonu.ary Active 1-131 n Ooorgo Broob CST-9 


71 59 I 107 Occupational Hoalth Labontay Active Pu-238 n Ooorgo Bcoolu CST-9 laowpo 1piha 


71 59 I 107 Occupeticvial Hoalth Labontay Active Pu-238 n Ooorgo Broob CST-9 


71 59 I 107 Occupotiocial Hoalth Laboratay A<:livo Pu-239 n Oo«pBroola CST-9 Lsot.opo apilr.oa 


71 59 I 107 Occupetion&I Hoohh LobunLory Aciivo Pu-239 n Ooorge Broob CST-9 laotopoapilr.oa 


71 59 I 107 °""Potioria.1 Hoahh Labantory Aciivo Pu-239 n Ooorgo Broob CST-9 Uolopoapilr.oa 


71 59 I 107 Occupotiocw Hoalth Labantory Aciive Pu-239 n Ooocgo Broob CST-9 laot.opo apilr.oa 


71 59 I 107 Oocupetiunol Hoalth Laboratay Activo Pu-239 n Ooocge Broob CST-9 laotopo apiha 


71 59 I 107 Occupotiocial Hoalth Labantory Active Pu-239 n OOOlge Broob CST-9 


71 59 I 107 Occupotiocial Health Labantory Active Pu-242 n Oooigo Broola CST-9 


71 59 I 107 Occupoliono.I Hoaltl1 Labomo<y Active R.a-226 n 0001go Broola CST-9 


71 59 I 107 Occupotioclal lloaltl1 Labontay Active Sr-~9 n Ooo'JIO Bcoola CST-9 


71 59 I 107 C>=>potiorW Hoaltl1 Lab.J,.t.o<y A.ct.ivo 111-230 n Oooigo Broob CST-9 
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Ath1cbment 1: Isotopes Generated 11t LANL 


A eccl. 


l'MU TA Ill de Roo• l'adllty o .. crtpLloa l'aclllly Slatiu RAM Prod? lnt.nltWH Gro11p Commcatl Info IOUrce 


71 59 I 107 Occupati.011al H...tth Labonit.ory A.ct.ivo U-238 II Ocorg-o Broob CST-9 
f-
7 1 59 I 107 Occupational H...ttl1 Laboratory Activo U-239 n OOOIJIOBroob CST-9 


71 59 I 107 Occup.tional Hoalth Lab<nlory Active Uranium n Ocuge Broab CST-9 


71 59 I 114 Occupetiona1 Hoalth Labontary Activo Sr-85 n loffHodu CST-9 Uotopo •piko U'"llo Swvoy (air) 


71 59 I 114 Occupetiona1 Hoalth Labontary Active Am-243 n loffHodu CST-9 


71 59 I 114 Occupotional Hoalth LaboraLory Activo Pu-242 II lofl"Hodu CST-9 


71 59 I 114 Occupetiona1 Hoalth LaboraLory Activo U-232 n JolfHodu CST-9 


71 59 I 114 Occupati.onal Hoalth Laboo~ A<:tivo U-232 n Joll"Hodu CST-9 


71 59 I 116 Occupat.ional Hoalth Labontory Active Pu-238 n Ocuge Bioob CST-9 


71 59 I 116 Occupationol Hoaltl1 Labontary Active l'u-239 n OcugeBcoob CST-9 


71 59 I 118 Occupetional Hoa.Ith Labont.ury A<:tivo Co-51 II Noucy Kuaki CST-3 Standorda to prepare QC aamploo U'"llo Swvoy (air) 


71 59 I 118 Occupoti.onaJ Hoa.ltl1 Labontooy A<:tivo Co-51 n Nancy Koolci CST-3 Standorda to proparo QC aamploo U'"llo Survoy (air) 


71 59 I 118 Occupatiorial 11...Jth u.bontory A<:tivo Co-60 II Nancy Koaki CST-3 Standard> to proparo QC aamploa U- Swvoy (aii ) 


71 59 I 118 Occupatiorial Hoa!Ui Labontary Am.ivo Co-60 D Nancy KoaJci CST-3 SWidanb to pro1-• QC aamplco Uug<> Swvoy (air) 


71 59 I 118 OcaJpeti.ooial Hoalth Labontary Adivo H-3 n Nancy KoU:i CST-3 Slandoid. to pnpv• QC aamploo Uug<> Suivoy (air) 


71 59 I 118 Occupoti.onaJ Hoalth Lohantory A<:tivo H-3 n Nancy Koski CST-3 SUndonlo to propar• QC aamplco U- S..Voy (air) 


71 59 I 118 Occupetional Hoa!Ui LaboraLory Active 11-3 n Nancy KoU:i CST-3 Standorda to.._.., QC aamplco ll- Survoy (air) 


71 59 I 118 Occupetiooal Hoahh LaboraLory Active H-3 n Nancy KoU:i CST-3 Swidard> to proparo QC oamploa llaago Survoy (air) 


71 59 I 118 Occupational Hoalth Labonotooy A<:tivo 11-3 n Nancy K.ualci CST-3 Standorda to proparo QC oamplco Uaago Sw-voy (air) 


71 59 I 118 Occupetion1l HoalU1 Laboratory Active 11-3 n Nancy Koaki CST-3 Standorda to proparo QC 1amplco IJugo Survoy (air) 


7 1 59 I 118 Occupational Hoalth LaOOnt.ocy Activo H-3 n Noncy KDolci CST-3 Slandoid. to.._.., QC 1a1nplco !Jugo Swvoy (air) 


71 59 I 118 Occupeliorial H...tth LaboraLory A<:tivo H-3 n Nancy KDaki CST-3 Slandoid. to proparo QC aamploa U- Survoy (.U..) 


71 59 I 118 OccupetionaJ Hoalth Lohantory A<:tivo 11-3 n Nancy KoU:i CST-3 SUlndan!o to p<•paro QC aamploo u- Survoy (•ir) 


71 59 I 118 Occupetiona1 HoalU1 Laboratory Activo Mn-54 n Nancy Koalci CST-3 SWldard> to p<opar• QC 1amploo Uaago S1noy (•ir) 


71 59 I 118 ~w H .. lth Labontary Activo M11-54 n Nancy KoU:i CST-3 StaaMiorcb to proparo QC Mlllf'lco U- Survoy (air) 


71 59 I 118 Occupoliorial Hoalth LaboraLory A<:tivo No-22 n Nancy KoU:i CST-3 S""1don:la to p<oparo QC aamploo U'"ll" Swvoy (air) 


71 59 I 118 Occupational Hoalth LaboraLory A<:tivo Na-22 n Nancy Kooki CST-3 Standanla to proparo QC 1a1nploo U- Survoy (air) 


71 59 I I 18 Occupaliorial Hoalth Labontary Activo Sr-90 n Nau;-;y Koalci CST-3 St.ndordo to proporo QC 1a1Dplco U'"ll" Swvoy (air) 


71 59 I 118 OcaJpeti.oow Hoahh Labontary A<:tivo Sr-90 n Nancy KoaJci CST-3 Standanlo to p<oparo QC aamploo U- Sw-voy (aic) 


71 59 I 118 OcaJpeti.ooial Hoa!U1 LaboraLory A<:tivo Sr-90 II Nancy KoU:i CST-3 S""1don:la to proparo QC 1a1nploo u'"ll" Survoy <.U..> 


71 59 I 118 Occupetional Hoalth Labontary Activo Sr-90 II Nancy KDaki CST-3 Stand.rd. to pro]-• QC _ ... u._ Survoy (.U..) 


71 59 I 118 Occup.ti.oniJ Hoalth Labontary A<:tivo Sr-90 n NancyKo.olci CST-3 Standorda to proparo QC Mrnplco u- Survoy (.U..) 


71 59 I 118 Occupational Hoalth LaboraLory Activo Sr-90 II Nancy KoU:i CST-3 Slandordo to pccporo QC 1a1nplco U- Sw-voy (air) 


71 59 I 118 Occupaliorllll Hoalth LaboraLory N:tivo Sr-90 II NancyKDW CST-3 Swidardo to prcparo QC 1a1nploa U-Suivoy (.U..) 


71 59 I 118 Ooc\ipational HoalU1 Labomary Activo Sr-90 n Noncy Koalci CST-3 Swidardo to proparo QC 1a111pl01 Uugo Survoy (air) 


71 59 I 118 Occupationol Hoalth LaboraLory · Activo Sr-90 n Na11cyK.ow CST-3 U"'llo S1noy (.U..) 


71 59 I 118 OccujJou.....l Hoalth Laboratooy Ac:tivo Am-241 n NancyKow CST-3 


7 1 511 I 118 Occupetional lloalU1 Laboratory Activo Am-241 II N11wy K.otki CST-3 


71 59 I I IH 0c.;u.,.u.,, .. 1 I loaltl1 Lobos.tory Activo Am-241 II NoucyKow CST-3 
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A eccl. 


l'MU TA Bids Roo• l'o<lllly Ducriptloa l'o<lllly Siat ... RAM ProdT latH'Yl.WM Grv•p Cummenb lafo 1ource 


1~ 59 I 118 Occupotionol HoolU• Labontory Acti.vo Am-241 ll Noncy K.ooki CST-3 


7 1 59 I 118 OcCUf"'tional H...Ju1 Labontary Active Am-241 n Noncy K.ooki CST-3 


71 59 I 118 Occvp.tional H...Jth Labanl.ory Activo Am-241 n Nancy K.ooki CST-3 


71 59 I 118 Occupelianal Ho&lth Laborotory Active Am-241 n Noncy K.ooki CST-3 


71 59 I 118 Oc4"Up<llianal Hoi&lth Labontory Activo Am-241 n Noncy K.ooki CST-3 


71 59 I 118 Occup•tional Ho&lth Laborotory Ac:t.ivo Am-241 n NoncyKooki CST-3 


71 59 I 118 Occupotional Ho&lth Labontory A.ctivo Am-241 n Noncy K.ooki CST-3 


71 59 I 118 Occupetional Ho&lth Labontory Al;tivo Am-243 n Noncy K.ooki CST-3 


71 59 I 118 Occui-tional Ho&lth Labontory A.ctivo Am-243 n Nancy K.ooki CST-3 


71 59 I 118 Occupetional Hoolth IAl>ar.l.ory Activo Co-134 " Noncy K.ooki CST-3 


71 59 I 118 OccupatimW Health Labontory Al;tivo Ca-134 n Noncy K.ooki CST-3 


71 59 1 118 Occupeli<inal Ho&lth Labontory Active Ca-137 n Noncy K.ooki CST-3 


71 59 1 118 Occupeli<inal Ho&llh Labontory A.Aivo Co-137 u N-.'Y K.ooki CST-3 


71 59 1 118 Occupetional Ho&lth Labontory A.ctivo Ca- 137 n Nor"'>' K.ooki CST-3 


71 59 1 118 ~ H..Jlh Lobontory Active D-38 n NoalC)I K.ooki CST-3 


71 59 1 118 Occupotianal H...JU1 Labontory A.ctivo 1-131 n Noncy Kooki CST-3 


71 59 I 118 Occupoalianal Ho&llh Labantory A.ctivo Pb-210 n Noncy Kooki CST-3 


71 59 1 118 Occupotional Ho&lth Labontory A.ctivo Pb-210 n Noricy K.ooki CST-3 


71 59 1 118 ~ H...Ju1 Labontory Activo Pu-238 n Noncy K.ooki CST-3 


71 59 I 118 Occupotional Hoolt11 IAbaral.ory A.ctivo Pu-238 n Noru;y K.ooki CST-3 


71 59 l 118 Occupotional Hoi&lth Labontory A.ctivo Pu-238 n Noncy K.ooki CST-3 


71 59 1 118 Occupotiunal H..Jt11 Labontory Al;tivo PU-238 n Noncy Kooki CST-3 


71 59 I 118 Occupetional H..tu1 IAbontary Ac:tivo Pu-238 n Noncy K.ooki CST-3 


71 59 1 118 Occupetional Hoalth Labontory Act.ivo Pu-238 n Noncy K.ooki CST-3 


71 59 I 118 Occupotianal Hoallh Labontary A.ctivo Pu-238 n Noncy K.ooki CST-3 


71 59 1 118 Occupoli<inal Hoalth Labontory A.ctivo Pu-238 n Noncy K.ooki CST-3 


71 59 I 118 Occupational Hoalll1 Labontory Ai;tivo Pu-238 n Noncy Kooki CST-3 


71 59 1 118 Occupat.wnal Ho&lu1 Labontory Act.iv• Pu-239 n NoncyK.oW CST-3 


71 59 I 118 Occupotional H..Jth Labontory A.ctivo Pu-239 n Noncy K.ooki CST-3 


71 59 I 118 Occupotioow Ho&lth Labontory Act.ivo Pu-239 n NoncyK.ooki CST-3 


71 59 I 118 Occupotional Hoalth Labontory Activo Pu-239 n Noocy K.ooki CST-3 


7 1 59 1 118 Occupotional Hoalth Labontory A.ctivo Pu-239 n Noncy K.ooki CST-3 


71 59 1 118 Occupotional Health Labontory Active Pu-239 n Noncy K.ooki CST-3 


71 59 I 118 Occupetional Ho&lth Laboratory Act.ivo Pu-239 n Noncy K.ooki CST-3 


71 59 I 118 Occupot.ioiw Ho&lth IAbonl.ory A.Aivo Pu-239 n NoncyK.oW CST-3 


71 59 I 118 Occupotional Health Labontory Al;tive Pu-239 n NoncyK.oW CST-3 


71 59 I 118 Occupetiorw Hoalth IAbonl.ory Al;tivo Pu-239 n Noncy K.ooki CST-3 


71 59 I 118 OcC\Jj>lltianal Health Labontory Active Pu-240 n Noru;y K.ooki CST-3 


71 59 I 11 8 OcCUf>Otional Hoelth L..bonwry Activo Pu-242 n Noncy K.ooki CST-3 
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Attachment 1: Isotopes Generated 11t LANL 


Aced. 
YMU TA llld1 11.ooa Y•clllly 0Htr1ptlom Yodllty Stoluo RMI Prod? latcrvtewH Gro11p Comm••la taro 1ourc• 


1.- s9 I 1"1-S- Occupa~,~-1 i-;ith Lat.or.wry A.ctivo Pu-242 n NancyKosk.i CST-3 


71 S9 1 118 Occupotionol Hoollh Lobar.wry A.ci..ivo Pu-242 n Noncy Koaki CST-3 


71 S9 1 118 Occupational Heo.lth Lalxnwry A<.-tivo Pu-242 n Naru.y Kow CST-3 


71 S9 1 118 Occup.ti.:itw Health Lobontory Ai:tivo Ro-226 n Noncy Ko&ki CST-3 


71 S9 1 118 Occup.timw Health Laboratory Ai:tivo Ro-226 n NoncyKoalci CST-3 -- --
7 1 S9 I 118 Occupotionol Health Lobo.-.to<y A<.-tivo Ro-226 n Nancy Kooki CST-3 


71 S9 1 118 Oc<.upotiouol Hoalth Loboratory Activo Ra-228 n N•n<.y Kooki CST-3 


71 S9 1 118 Oc..-upotionol 11 .. 1th Lobonawry Act.i.vo Ro-228 n Noncy Kow CST-3 


71 S9 1 118 Occup.tio1w Hoalth Laborot.ory Active Th-229 n NoncyKoolci CST-3 
-


Occup.tio....t ll~lh Loborat.ory 71 S9 I 118 Ai:tivo ·na-229 n Nancy KotJU GST-3 


71 S9 I 118 Occup.tio.w Hoellh Labontory Ai:tivo Tii-230 n Noncy Koolci CST-3 


71 S9 1 118 Occupotioow Hoelth Lobont.ory Ai:tiva U-238 n Noncy Koolci C:.'T-3 ·-71 S9 1 118 Occupationol Hoalth Lobontary Ai:tiva U-238 n Non<.y K.ooki CST-3 
.....-----
71 S9 I 118 OccupotimW Hoolth Labocawry A<.-tivo U-238 n Noncy Koalci CST-3 


71 S9 1 118 0ccu.,.limW 11 .... llh Lobonatory Activo U~ca1 n Noncy K""1ci CST-3 


71 S9 I 118 Oc..'UJ>'ltionol Hoelth Lobont.ory Activo u_.. n Noncy Kool:i CST-3 


71 59 I 118 Occup.tioow Health Lobont.ory Ai:tivo lJ-«a n Noncy K.ooki CST-3 


71 59 I 118 OccupatimW H...tth Lobontory ActiYo U-no\ n Noncy Kool:i CST-3 


71 S9 1 118 Occupotional Hoalth L.obont.ory ActiYo U-rwt n Noncy KoU:i CST-3 


7 1 59 1 11 8 Occupotional Hoalth Lobontory ActiY• U-not n Noncy Koolci CST-3 


71 59 I 130 OccupotionoJ Hoaltl1 Lobont.ory Active Kr-85 n Ronald Scripoiclc BSH-S 
·~ 59 I 180 Occupotional Hoeltl1 l...obont.ory A&tiva Pu-242 n Riclw-d Pot<:n CST-9 


71 S9 1 182 Occup.tiona1 Health L.obont.ory Aciivo Pu-242 n Riclw-d Pot.en CST-9 


71 S9 I 184 0ccupotio. .. 1 lloalth Lobont.ory Active Am-241 n Stovo Oolcbtoin CST-9 


71 S9 i 184 Occupatim...t Hoalth Labont.ory Active Am-241 n Stovo Oolcbt.oin CST-9 


71 59 1 184 Occupotioow Hoelth Labonowry Ai:tive Am-241 n Riclwd Pot.on CST-9 


71 59 I 184 Occupationol Hoelth Labocawry Ai:tive Am-241 n Riclwd Pot.on CST-9 


71 59 1 184 Occupotioiw Hoallh Lobontory Ai:tivo Am-241 n Richard Pol.on CST-9 


71 59 I 184 Occupotionol Hoolth l...obonwry A&t.ivo Am-243 n Riclw-d Pat.en CST-9 


71 59 I 184 OccupoW>nol Hoalth Lobonwry Active Am-243 n Stovo Oolcbtoin CST-9 


71 S9 I 184 Occup.tWna.I Hoeltl1 Labontmy A.ctivo Am-243 n Richard PolAn CST-9 


71 59 I 184 Occupotiotw H...tth Loborowry A&tivo Am-243 n Richard Pol.on CST-9 


71 59 1 184 Occupotional Hoeltl1 Labont.ory Active Am-243 n Ric:hard Pot.on CST-9 


71 59 1 184 Occupotio1w H ... lth Loboratmy A.ctivo D-38 n Stovo Oolcbt.oin CST-9 


71 59 1 184 Occupotionol Hoelth LobonlA>I")' A&tivo D-38 n St.ovo Oolcbt.oin CST-9 


7 1 S9 I 184 OccupotionoJ Hoeltl1 Labonwry A&tivo Pu-238 n Rich.vd Pot.en CST-9 


71 59 1 184 Occupotionol Health Labont.ory A.ctivo Pu-238 n Richard Pot.on CST-9 


71 59 I 184 Occu1>ational Health Labont.ory A&t.iYo Pu-239 n Richard Pot.on CST-9 


71 59 I 184 Occupational lleoltl1 LabonolA>ly Act.ivo Pu-239 n RicluirJ Pot.on CST-9 
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A ecol. 


YMU TA Bide !loo• Yaclllly Oeocriptlom Faclllly Stalwa RAM Prod? lat.rvlewM Gro•p Com•••tl laru 1ource 


71 59 I 184 Ciccup.t.iorw lloalth Labunawry Activo 1'11· 242 n Ridwd Pel<in CST-9 


71 59 I 184 O<;cupetional H...Jth l.abonloiy Active Pu-242 n Richard Pel<in CST-9 


7 1 59 I 184 Occupational Health Labonlmy Active Pu-242 D Richard Potc:n CST-9 


7 1 S9 I 184 O<;cupetional lloalth ~Wry AJ..'tivo Pu-242 n Ridwd Poten CST-9 


7 1 S9 I 184 O<;cupetiunal l lealth l..abonl.oiy A.ctivo Pu-242 n Ridiard Polen CST-9 


71 S9 I 184 O<;cupetional Health Labonl.ory Act.ivo Pu·242 n Rid""d Polen CST-9 
-- -
71 S9 I 184 Occupotiorwl Health l..alxntory Act.ivo Pu·242 n Richard Pel<in CST-9 


71 S9 I 184 O<;cupetiorw H...Jth La1xntory Active Pu-242 n Rid .... d Pet.en CST-9 


71 S9 I 184 O<;cupetiooal lloalth l..abonl.oiy Active Ra-226 n Ridwd Pet.en CST-9 


71 S9 I 184 O<;cupetiunal Hoalth 1..abon1.oiy Active R.o-226 n Rid...-d Peten CST-9 


71 S9 I 184 O<;cupetional Health Labonl.acy Active Th-230 n Richard Potc:n CST-9 


71 S9 I IS. O<;cupetiunal Healll1 l..abonl.oiy Active Th·232 n Stave Ooldal<lin CST-9 


71 S9 I 184 O<;cupeticr...I Health l..abonl.oiy Active Th-232 n Stave Ouldal<lin CST-9 


71 S9 I 184 Occupotimw H...Jth Labanat.o<y Active Tii-232 n Stcve Oolda1.oin CST-9 


71 S9 I 184 Oc..-upatimw Health l..abonl.oiy Active Th-232 D Slcve Ooldatcin CST-9 


71 59 I 184 O<;cupetional Health 1..abon1.oiy Amive U-232 n Slcve Ouldatcin CST-9 


71 S9 I 184 o..cup.tior..i Healll1 Labonl.ory Amive U-232 n Steve Ooldal.oin CST-9 


71 59 I 184 Occupational Healll1 l..abonl.oiy Active U-232 n Steve Ooldal.oiu CST-9 
1- -


O<;cupetional Healll1 l..abonl.oiy Active U-232 Stcvo Oolda1.cin 71 59 I 184 n CllT-9 


71 59 I 184 O<;cupetional Health Lobuntory Am.iv· U-234 n Stcvo Oolda1.cin CST-9 


71 59 I is. O<;cupetional Healll1 l..abonl.oiy Active U-23S n SIA>ve Ooldatcin CST-9 


71 59 i 184 O<;cupetim..i Health Labonl.ory Active U-236 D SIA>vo Ooldatci11 CST-9 


71 S9 I 184 Occupaticr...I H...Jth l..abonl.oiy Aci.ivo U-238 n Slcvo Oolda1<1i11 CST-9 


71 59 I 184 O<;cupetimw Health Labonl.ory A.ctivo U-238 n Steve OolJ.1.cin CST-9 


71 59 I 184 Occupational Health Labonlmy Amivo U-nat n Stcvo Ooldal<lin CST-9 


71 59 I 184 O<;cupetimaal H...Jth Ubonl.ory Active U-nal n Steve Ooldal<lin CST-9 


71 59 I B8K O<;cupet.ioraal Health lAbanlory Active 11·3 n Richard Rubinaoo CST-9 Trw:or apiking aolu!Wn U""llo Survey (oir) 


71 S9 I B8K Occupetiunal Health l..abonl.oiy Amivo H·3 n Rid...-d RDbinson CST-9 T.-•pikini! aolution UNflo Survey (air) 


71 59 I B8M O<;cupetional Health l..abonl.oiy Active Th-230 n Richard Rnbinaon CST-9 


59 I O<;cupetional Health l..abonl.oiy Co-60 n IDB ( w.1.or) 


59 I O<;cupetional Health Ubonl.ory Sr-90 n IDB(w.1.or) 


66 48 I 19A Roa-ch Labont.o<y Act..iYD Variow loaoph Tiionapaoo CST-7 


66 48 I 311/lllA RNoord1 Labont.o<y Active Variow Mali:olm Powlor CST-II 


66 48 I 402 Roaowd1 Lalx.uat.o<y Activo Bi/Cl Cocol Bwn• CST-18 


66 48 45 WI08 Cloan 01omiatry and Mu. Aaivo Varioua Jeff RD.ch CST-7 
Spccttom"ll)I Lab 


S3 Loe Alamo• Neul.ro11 S.:i"""" Conl<:r No dischaqio to RLWTP 
(LANSCB) 


64 S4 215 WA Mixed Wul.c Stonge Durno Act.ivo V.Oous S...adro Gogol HM-SWO Wul<I •"""lS•· Nu discl""8• ID RLWTP pu 
S. Oogol 12/98 
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Attllchment l : Isotopes Generated at LANL 


Ace.I. 


l'MU TA Bide Rooa l'aclllty 0Hcrlptlom Facility Stal•• RAM PnNIT latervlewH GrHp Co••••ll t.ro 1ource 


6.4 s~ 226 NIA Rotrioval Oomo Active Ml'P Sandro Oogol BM-SWO Wut.o otongo. No di>chari!• ID RL WI1' pee 
S. Oogol 121911 


7 1 S9 I 107 Occupootio11al l1 ... lth Lobont.ary Activo o.nuna Oourgo Brook> CST-9 


71 S9 I 107 Ocaipational 11..Ud• Lobonlmy Active U-Ti-alloy Ooorge Brook> CST-9 


71 S9 I 109 Ocaipaticnal Health Labontcry Activo Vuioua Anthony S.Uidl.oz CST-9 


71 S9 I 11 0 Ocaipational Health Labonolmy Activo V.riow BJwwd Oonzaloo CST-9 


71 59 l 118 O<:cup.ational H..Jd, Labont.ary Active Chunma Nancy Koob CST-3 


71 59 I 118 Occupational H...Jd1 Lobontmy Active Oanuna Nancy Kookj CST-3 


71 59 I 118 Occupotional Health Loburalmy Active Ouvna Nancy Koalci CST-3 


71 59 I 189 Occupational H...Jd1 Labontcry Aciivo Voriouo !Uchard Robinaon CST-9 


71 59 I 190 Occupalwnal Health Labont.ary A<:tivo Vorioul Dianna Do<kar CST-3 


71 59 I B-4 Ocaipational H...Jth Lobontcry Active Variouo Nancy Koalci CST-3 


71 59 I BllD Occupoticnal Hoald1 Labont.ary Active Varioua SammyOwcia CST-9 


Accelonit.or Opanaticno and 
T ocluwlogy DIYllicn 
Accel""'t.or Drivan Tranamutatiaa 
T ochnologMio 


Advanced l'roo Bloctron Luar 
Accolora!Dr 
Accolorolor Production of Tritium 
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Tritium and Accelerator-Produced Isotopes 
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At!Hchmenl 2 . Tritium 1tnd Acceler1tlor-Produced Isotopes 


Ace el. 
l'MU TA Bide R.oom Group Group L••dcr ••• u Pbomt l'adllty Dt1cripll0& RAM Prod? laknltwM Coameata l11ru I OYr<• 


66 4g I 410 CST-II ·K;,;b;,,1y TI•O&IUd kwtlwmiu@lanl.gov 7-4379 R .. oarch Uibon&wry Al-26 y DcnsWi Phillipa Proccu and rocov.,Y of tonlflloo ifndioloJ al U""l!o Stnoy (oir) 
LANSCB 


66 4g I 41 0 CST-II Kiuob«ly TilOllUU lcwth.omu@lanl.gov 7-4379 R-U. Lobont.ocy Co-S8 y Dann.ia Phillipe Prucoa. and rocovory of '""lf'I .. irrodiol.od al U""l!o Survey (air) 
LANSCB 


66 48 I 410 CST-II Kimberly TI1omiu lcwthomoa@lutl.gov 7-4379 Rotoarch. l..obonlo<y C<>-60 y Dain.ia Phillip. Proceu and recovery of '""lf'l .. i.ndiolad al Uaogo Swvoy (air) 
LANSCB 


66 48 I 410 CST-II Kimb•ly Thomiu kwtlwmu@lanl.gov 7-4379 R ..... ch Laboratory Mn-54 y O..in.ia Phillipa Proccaa and rocov...y of M1'1f'I01 ifndiot.od al u""l!O Survey (air) 
LANSCB 


66 48 I 410 CST-II K.imbarly Thomu lcwthonw@luil.gov 7-4379 R.otaorch IAbunloly Na-22 y Denn.ia Phillipa Uuge Swvey (air) 


66 48 l 410 CST-11 Kimbody Th.omau lcwthomoa@lonl.gov 7-4379 R.oaaarc.11 Loboralo<y Si·32 y Donnil Phillipa Proccaa and rocovary of Ml'lf'ICll in.dialed at U1oge Survey (oir) 
LANSCB 


71 59 I 116 CST-9 Jooe Olivar. olivarm@lool.gov S-5190 Occ:upaiia...t H...Jth l..oboni.ory H-3 y O°"'llo Broulca Anolyoia ofTA-53 Ml'lf'IOI u._ Swvey (oir) 


3 16 Ion 8-u Facility H-3 n St.phonio Arc:huloto Ract.oc producod, N>l occolonta producod S. Archuleta 


16 205 BSA· Lowrio Baton loalon@lartl.gov 7-4434 Woopc<11 Bngino...v1g Tritium H-3 n IDB (w.t.or) 
TSM l'acilily (WBTF) 


21 155 BSA· Lowrio Balon loaton@lartlgov 7-4434 Tritiwn Sy>i.na Ta1l Aucnbly H-3 n Scott Willmo P'IMI c:ycle Cu.ion oxpcrimonla, ~ uf IDB (water) 
TSM (WTA) triliwn 


21 209 BSA· Lawrio Baton lcaton@lartl.gov 7-4434 Trit.ium Science and Fobricat.ioo H-3 n Will Foxffeny IDB(w.t.or) 
TSM Focilily (fSPF) Bwaon 


66 48 l 19A CST-7 lnoo Triay trioy@lanl.gov 5-17SS llNaorch Ubanto<y H-3 n loooph TIIOl11pton Counl.ing 11.ondord for liquid 1<;i11t.illat.iun Uaoge Survey (oir) 
counlA>r 


66 48 l 308 CST-7 in... Triay triay@lanl.gov 5-17SS RClloan:h Lobontay H-3 n Doug Wero BnvironmonW aomplOI C<Jll!aining fiuion 
lnrnducta al variow oct.ivilv lovob 


Uaage Survoy (oir) 


66 48 I 308 CST-1 In"' Triay uioy@t.ril .gov 5-l?SS R.....rcli Lobontwry H-3 II Do"l!Waro llaogo Stuvoy (air) 


66 48 I 309 CST-7 b ... Triay triay@lartl.gov S-17SS R..oerch Loborat.o<y H-3 II DouaWu·o l11ogo Swvoy (air) 


66 48 I 309 CST-7 bl.Cl Triay uioy@lanl.gov S-175S Roacorch Lobonwry H-3 n Dollj! Woro Uo"!lo liwvoy (air) 


66 48 I 310 C!>'T-7 blOI Triay trioy@t.ril.gov S-l 7SS R.....,ch LobonWry H-3 u Bouy Striotolmoior TlltCOI 1olution U""l!o Swvoy (air) 


66 4g I 310 CST-7 Ina Trioy trioy@LorJ gov S-175S Rotoarch Loboralo<y H-3 n Bouy Striotolmoior U1"11• Survoy (air) 


66 48 I 310 CST-7 bl.Cl Triay trioy@t.ril gov S-175S R..carch Lobo .. lo<y H-3 n Bouy Striotol.mo.ior I loogo Survoy (air) 


g4 so I RLWTP H-3 II IDB (w•l<r) 


76 SS 2 LWo1•lory Facil ity H-3 II IDB (WllW-) 


71 S9 I 107 CST-9 Jo1a Olivwoa oliverm@lanl.gov S-S1 90 Occupot.ionol HoaJU1 Lobo..ll>ry H-3 n Ooorgo Broolca botopoapil<a U1ogo Stm'oy (air) 


71 S9 I 107 CST-9 1 0 10 Olinie1 olivuaa@llllll gov S-S190 Occupot.ional ll .. lth Laboratory H-3 II 0°'11\1• Broolca Uoogo Sw-voy (oir) 


--
71 S9 l 107 CST-9 Jo1c Oliv111o.1 uliv....a@LuJ.guv S-S1 90 Occupotional lloohh Lobo..to<y H-3 n 0""'1!• Bruulca botopo •pike U111go Sw"Voy (air) 
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